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. 20 JIET OHJIH 0 J 

B HeTOpHH 06'be~HHeHHOrO HHeTHTyTa H~epHbiX Beene
~OBaHHH 26- e MapTa 1956 ro~a HBnHeTeH o4JHD;HanLHOH 
~aTOH ero opraHH3aD;HH- B 3TOT ~eHL BKOH4JepeHD;-3ane 
AKa~eMHH HayK CCCP 6Lino no~nHeaHo CornaweHHe o6 
yqpe)l()J;eHHH nepBoro Me)l()J;yHapo~Horo Hay'IHoro u;eHTpa 
eOD;HanHeTH'IeeKHX eTpaH. 

IloeneBoeHHOe TPH~u;aTHneTHe B HayKe npoxo~Hno no~ 
3HaKOM He6biBanO 6bleTporo pa3BHTHH 4JH3HKH 3neMeH
TapHbiX qaeTHD; H 4JH3HKH aTOMHOrO H~pa. JiblnH no~rOTOB
neHbl HOBble Ka~pbl y'leHbiX, noeTpoeHbl HOBble HHeTHTYTLI, 
e03~aHa HOBaH 3KenepHMeHTanLHag TeXHHKa H T .~. CTOnb 
6onLWOe BHHMaHHe K 3TOH o6naeTH HayKH o6yenoBneHO He 
TOnbKO Ba>KHbiM ~ng n03HaHHH MHpa 3Ha'leHHeM pe3ynL
TaTOB 4JyH~aMeHTanLHbiX 4JH3H'IeeKHX Heene~oBaHHii. Or
poMHas ponb eoBpeMeHHOH 4JH3HKH BH~Ha B pa3BHTHHnO~ 
ee BnHHHHeM npHKna~biX OTpaene:ii: - TeXHHKH H npOMbiW
neHHOeTH, B. ee rny60KOM npOHHKHOBeHHH BO Bee eeTeeT
BeHHble HayKH. B eBH3H e 3THM BO Beex pa3BHTbiX C'TpaHaX 
paeWHpHeTeH o6naeTb 4JH3H'IeeKHX Heene~oBaHHH, Ha 3TH 
u;enH Bbl~ensJOTeH 3Ha'IHTenLHble epe~eTBa.3KenepHMeHTbl, 
npOBO~HMble e nOMO~hiO yeKOpHTene:ii: H peaKTOpOB, Tpe~ 

6yiOT e Ka)l()J;LIM ro~OM Bee 6onee MO~HOH, enO:>KHOH H 
~oporo:ii: annapaTypw. KpynHLie 4JH3H'IeeKHe yeTaHOBKH 
Tenepb qaeTO epaBHHBaiOT no pa3MepaM, enO:>KHOeTH H 
eTOHMOeTH e npOMLIWneHHhiMH npe~npHHTHHMH. B 3THX 
ycnOBHHX H~eH 06'be~HHeHHH yeHnH:ii: y'leHbiX H epe~eTB 
HeeKOnhKHX eTpaH ~ng BblnonHeHHH enO:>KHbiX Heene~oBaHHH 
npHo6peTaJOT 6onLwoe 3Ha'leHHe. 

~Ba~u;aTb neT Ha3a~ 6Lin e03~aH 4JH3H'IeCKHH u;eHTp 
eou;HanHeTH'IeeKHX eTpaH B ~y6He. Y:>Ke HaKonneH HeManLI:ii: 
OnbiT ero pa60Thl, H MO>KHO nonLITaTbeH no~BeeTH HeKO
TOpble HTOrH ~eHTenLHOeTH 06'be~HHeHHOrO HHeTHTyTa. 
O~Ha H3 rnaBHLIX u;ene:ii: opraHH3aD;HH OH.HH eoeTo.Hna 
B 06'be~HHeHHH epe~eTB eTpaH - ero yqaeTHHD; B ~ene 
e03~aHHH H 3KennyaTaD;HH KpynHLIX Heene~OBaTenLeKHX 
yeTaHOBOK. IlpH 3TOM Ba>KHOe 3Ha'leHHe HMeno eOBMeeT
HOe HenonL30BaHHe TeopeTH'IeeKHX 3HaHHH H npaKTH'Iee
KOrO OnbiTa, HMeBWHXeH y eneo;HanHeTOB H y'leHLIX 3THX 
eTpaH. 

qTo :>Ke e~enaHo B HHeTHTyTa 3a 20 neT? HanoMHHM, 
'ITO OH.HH 6Lin oeHoBaH Ha 6a3e ~Byx na6opaTopH:ii: AKa-
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,neMHH uayK CCCP. B o,nHoii H3 HHX ,neiicTBOBan ycKopH

Tenh npoToHoB - CHHxpouuKnoTpoH - Ha 3Hepruw 680 M3B, 
BO BTOpOH 3aKaHqHBanOCh CTpOHTenbCTBO CHHXpo4Ja30Tpo

Ha Ha 3HepruiO npoToHOB 10 T3B. B 06'he,nHHeHHOM HH

CTHTyTe cpa3y )Ke 6bi.JiH opraHH30BaHhl e~Qe TpH na6opa

TOpHH, a no3,nHee - rneCTaH na6opaTOpHH H OT,nen HOBhiX 

MeTo,noB ycKopeHHH, 3HaquTenhHO pacrnupeHhl ueHTpanL

Hhle 3KcnepHMeHTanLHhle MacTepcKHe. E cnH B 1956 ro,ny 

B illTaTe 11HCTHTyTa HacqHThiBanOCh 1297 qenoBeK, TO 

K KOHUY 1975 ro.na /BMecTe c npoH3Bo,ncTBeHHhiMH no.npa3-

,neneHHHMH/ HX y)Ke CTano 6onee illeCTH ThiCHq. 

IIpeTBopeHHe B )KH3Hh qeTLipex nHTHneTHHX nnaHoB 

HayqHO-TeXHHqecKHX pa60T H KanHTanbHOrO CTpOHTenh

CTBa n03BOnHnO illHpOKO pa3BHTh. 3KCnepHMeHTanhHYIO 6a-

3Y 011JI11. 3,nech 6hln nocTpOeH caMhiH MOIUHhiH UHKnOTpoH 

,nng yCKOpeHHH TH)KenhiX HOHOB - Y-300, a no3,nHee - H 

34J4leKTHBHO pa6oTaiOIUHii Y-200. Co3,naH YHHKanLHhlii HM

nynLCHhlii uccne,noBaTenhCKHii peaK'iop - HBP, peKoH-

CTpyupoBaHHhlii 3aTeM B 6onee MOIQHhiH- HBP-30, Be,neTcH 

CTpOHTenhCTBO KOMnneKCa HOBOrO, 3HaqHTenhH.O 6onee 

MOJUHOrO peaKTopa - 11:6 p- 2. ,lJ,nH npOBe,neHHH liJH3HqecKHX 

3KCnepHMeHTOB C03,naHa KpynHaH annapaTypa - MeTpOBhle 

H ,nByXMeTpOBhle ny3hlphKOBhle KaMephl, cnO)I(Hhle cneKTpo

MeTpHqecKHe CHCTeMhl, pa6oTaiDIUHe Ha nHHHH C 3BM, 

Mace- cenapaTophl, pa3nHqHhle MHiiieHH H T .,n. B 11HCTHTyTe 

,neHCTByeT 6onhillOH H3MepHTenhHO-BhlqHCnHTenhHhiH KOMn

neKC, BKniOqaiOIUHH B ce6H BhlqHcnHTenhHhiH ueHTp, coe,nu

HeHHhiH C H3MepHTenhHhiMH UeHTpaMH na6opaTOPHH. 

3ToT KOMnneKc IPYHKUHOHHpyeT Ha ocHoBe o,nHHHa.nuaTH 

3neKTPOHHhiX BhlqHCJIHTenhHhiX MaillHH 60nhillOH H cpe,nHeH 

MOJUHOCTH, IIIHpOKO HCnOnh3YIOTCH Manhle 3BM. IlocTpoe

Hhl ,Z.\eCHTKH HOBhiX na6opaTOpHhiX H cneuuanH3HpOBaHHhiX 

3,naHHH. MacrnTa6hl nepequcneHHhiX pa6oT MO)KHO xapaK

TepH30BaTh npoH3Bo,ncTBeHHhiMH 3aTpaTaMH. EcJIH cTou

MOCTh anrrapa Typhl, o6opy,noBaHHH H 3,naHHH 011JI11 B 1956 r. 

oueHHBanach B 50 MAll. py6neii, TO 3a ,nBa,nuaTh neT 
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TOnhKO KanHTanoBnO)KeHHH B pa3BHTHe 11HCTHTyTa COCTa

BHnH 6onee 143 MAll. py6neii. 

CoBMecTHhlii onhiT yqeHhiX cTpaH, o6'he,nHHHBillHXCH 

,nnH pa60Thl B 011JI11, ,nan xopolliHe pe3ynLTaThi. B )J;y6He 

C03,naH O,nHH H3 KpynHeHrnHX TeopeTHqecKHX KOJIJieKTHBOB, 

HCCne,nOBaHHH KOTOporo B o6miCTH 4JH3HKH 3neMeHTapHhiX 

qaCTHU H liJH3HKH H,npa CTaJIH illHpOKO H3BeCTHhl BO BCeM 

MHpe H CTHMYnHpOBaJIH pa3BHTHe pH,na HOBhiX HanpaBne

HHH. B 3KcnepHMeHTax Ha CHHXPOUHKnoTpoHe H CHHXpo4Ja-

30TpoHe nonyqeHhl liJyH,naMeHTanhHhle ,naHHhle 0 B3aHMO

,neHCTBHH HyKnOHOB, Me30HOB, a TaK)Ke 0 peaKUHHX po)K,ne

HHH CTpaHHhiX qacTHU. 3TH onhiThl n03BOnHnH npOH3BeCTH 

npoBepKy HaH6onee Ba)I(HhiX BhiBO,nOB COBpeMeHHOH TeOpHH. 

11cnonh30BaHHe YCKOpeHHhiX C nOMOIQhlO UHKnoTpOHOB nyq

KOB TH)KenhiX HOHOB ,nano B03MO)KHOCTh CHHTe3HpoBaTh 

pa3Hhle H30TOnhl HaH6onee TH)KenhiX 3neMeHTOB OT. 102 ,no 

106. B peaKUHHX c TH)KenhiMH HoHaMH TaK)Ke 6hlnH OTKPhiThl 

HOBble liJH3HqeCKHe HBneHHH. MHOrHe HHTepeCHhle pe3ynh

TaThl nonyqeHhl B HCCne,noBaHHHX CBOHCTB H,nep, a TaK)Ke 

KOH,neHCHpOBaHHhiX Cpe,n C nOMOIQhlO HeHTpOHHhiX nyqKOB 

oT HMnynhcHoro peaKTopa. YcnernHOMY BhlnonHeHHIO o6-

rnHpHoii np<?rpaMMhl cnoco6cTBOBano pa3BHTHe 6a3hl Bhl

qHcnHTenLHoii TeXHHKH H aBTOMaTH3aUHH o6pa60TKH 3K

cnepHMeHTanhHhiX ,naHHhlx. Cne.nyeT OTMeTHTh T~K)Ke IIIH

poKoe pa3BHTHe B 11HCTHTyTe T,eopHH H TeXHHKH YCKOpH

Teneii. 3,neCh Be,nyTCH pa3pa60TKH H HCCne,noBaHHH CHnhHO

TOqHhiX H MOH03Hepre"I:HqeCKHX YCKOpHTeneii, yCKOpHTeneii 

TH)KenhiX HOHOB, pa60Thl no MO,nepHH3aUHH cepHHHhiX UHK:

noTpOHOB, no BhiBO,ny H3 ,neiiCTBYIOIQHX ycTaHOBOK H cena

paUHH nyqKoB. B 011JI11 .npe,nno)KeH H Hccne,nyeTCH HOBhlii, 

KOnneKTHBHhiH MeTO,n ycKopeHH,H qaCTHU. 

3a ro,nhl ,neHTenhHOCTH 06'he,nHHeHHOrO HHCTHTyTa Bhl

pOC H yKpenHnCH ero uayqHhlii aBTOpHTeT. YqeHhle 011JI11 

BHecnH 60nhillOH BKna,n B OCHOBHhle HanpaBJieHHH .co

BpeMeHHOH H,nepHo-4JH3HqecKOH HayKH, OHH HBnHIOTCH HHH

UHaTopaMH HOBhiX uanpaBJieHHH HCCne,noBaHHH, HMH OTKPhiT 

pg,n liJH3HqecKHX HBneHHH. 



Ocuoaoi ~eaTenLHOCTH HucTHTyTa aanaeTcamupoKoe 
H pa3HOCTopouuee Me:>K)l.yHapo~H<?e uayquoe coTpy~uuqecT
ao, B nepayro oqepe~L - cnenuanucTOB CTpau-yqacTHHU. 
HHTepuauuouanLHYe rpynnw yqeuwx H HH~euepoa pa6o
TaiOT B )l;y6ue ua ace·x ocuoauwx uanpaaneuuax uccne~o
BaHHH. 0~HaKO 3TO - nHWL O~Ha, XOTJI H OCHOBHaJI, clJopMa 
COTpy~HHqecTBa. C Ka:>K)l.YM ro~OM pacmHpJieTCJI o6naCTL 
uccne~oaauui, npoao~HMwx OH.HH coaMeCTHO c uauuo
uanLHYMH na6opaTOpHHMH HHCTHTyTOB CTpaH, ero yqacT-. 
HHU. Cro~a OTHOCJITCJI KaK pa3nHquye MeTO~HqeCKHe pa3-
pa6oTKH, TaK H cllH3HqecKHe uccne~oaaHHB, ace 6onLmee 
3Haqeuue npuo6peTaeT o~uoapeMeHHaB o6pa6oTKa B ue
CKOnLKHX na6opaTopHBX MaTepuanoa, nonyqeuuwx B 3Kcne
pHMeHTaX, - 4JoT03MynLCHH, CHHMKOB C ny3YpLKOBhlX Ka
Mep, MarHHToclJouuwx 3anucei· H3Mepeuui, npoae~euuwx 
C llOMOIULID 3neKTpOHHhlX CHCTeM, cneKTpOB H3nyqeHHJI 
H30Tonoa, npuroToaneuuwx ua ycKopHTenBx B ,D;y6ue. Yqe
HYe 06'Le~HHeHHOrO HHCTHTyTa BMeCTe CO CBOHMH KOn
neraMH H3 HaUHOHanLHhlX HHCTHTYTOB CTpaH - qneHOB 
OH.HH npoao~JIT 3KcnepHMeHThl ua ycKopuTenBx 3THX 
cTpau. Oco6euuo aa~aB H 6onLmaB nporpaMMa awnonuB
eTCJI ua KpynueimeM ycKopuTene .CoBeTCKoro Co103a 
B Cepnyxoae. B 3uaquTenLHOH cTeneHH pa3BHTHID 3THX 
pa6oT cnoco6cTaoaano Cornameuue o uayquo-TexuuqecKOM 
COTPY~HHqecTBe, 3aKnroqeuuoe Me:>K)l.y OH.HH H rocy~ap
CTBeHHhlM KOMHTeTOM no HCnonL30BaHHID aTOMHOH 3Hep
rHH CCCP. 

3~eCL yMeCTHO OTMeTHTL, qTo 3a rO~hl pa3BHTHJI CO
Tpy~HHqeCTBa yqeHWX CTpaH - qneHOB HHCTHTyTa npOH30-
mnH Ba~we H3MeHeHHJI B xapaKTepe 3TOrO COTPY~HHqecT
Ba. TaK, ecnH ~Ba~uaTL neT Ha3a~ BO MHOrHX CTpauax 
Jl~epHaJI 4JH3HKa TOnLKO eiUe uaquuana pa3BHBaTLCJI, TO 
TenepL npaKTHqeCKH Be3~e C03~aHa CeTL 4JH3HqeCKHX 
HHCTHTYTOB H na6opaTOPHH, r~e HCCne~oBaHHJI Be~yTCJI 

caMOCTOBTenLHO unu coaMeCTHO c OH.HH. 'tlacTo OHH 
B03rnaBllJIIOTCJI yqeHhlMH, npome~WHMH WKOny BhlCWeH __ 
KBanuclJuKauuu B )l;y6lJe. TenepL cneuuanHcThl H3 3Tiix'' 

na6opaTOpHH Hepe~KO CaMH Bhl~BHraiDT npoeKThl, KOTOphle 
3aTeM ocyiUeCTBnBIDTCJI B OH.HH, HnH npHe3~aroT B )l;y6uy 
co caoei annapaTypoi ~na npoae~eHHJI 3KcnepuMeHTOB ua· 
ycKopHTenBx u'peaKTope, yqacTayroT B co3~aHHH y3noa 
Kpynuwx 3KcnepHMeHTanLHhlX ycTauoaoK. Bee 3TO cau
~eTenLCTBYeT 06 ycnemHOM · pa3BHTHH Jl~epHOH 4JH3HKH 
B CTpauax - yqacTuuuax OH.HH, o pocTe . TaM Ka.~poa 
yqeuwx-4JH3HKOB H 3HaqHTenLHOM llOBWWeHHH HX KBanH
clJHKaUHH. lionLWYID ponL, KOTOpyro HrpaeT B 3TOM ~eJITenL
HOCTL 06'Le~HeHHOrO HHCTHTyTa, Tpy~HO nepeoueHHTL. 

C uenLro pacmupeHHJI Me:>K)l.yHapo~uoro coTpy~uuqecTBa 
06'Le~HHeHHhlH HHCTHTYT ITOMep~HBaeT uayquwe CBJI3H 
TaK~e c.Me:>K.IJ.yHapo~HhlMH opraHH3aUHJIMH H uauuouanL
HhlMH clJH3HqecKHMH na6opaTOpH~MH CTpaH, KOTOphle He 
axo~JIT B OH.HH. C nepawx neT caoei ~eBTenLHOCTH 
06'Le~HHeHHhlH HHCTHTYT ycnemHO pa3BHBaeT COTpy~HH
qeCTBO c EaponeicKoH opraHH3auuei B~epuwx uccne~oaa
HHH /U.EPH, )l(eueaa/, no.ruiep~BaeT none3Hhle uayquwe 
CBJI3H c HHCTHTYTOM HunLca 1i opa B Koneurareue, c clJpau
UY3CKHMH uccne~oaaTenLCKHMH ueuTpaMH B CaKne H Opc3, 
c Me:>K.D.yHapo~HhlM TeopeTuqecKHM ueuTpoM B TpuecTe. 
B nocne~uue ·ro~w yqeHhlMH OH.HH awnonueuw HHTepecuwe 
HCCne~OBaHHJI COBMeCTHO C aMepHKaHCKHMH clJH3HKaMH Ha 
ycKopuTenBx B Cepnyxoae H lia TaBHH. 

MuorocTopouuee B3aHMHOe o6oraiUeHue oni.IToM.YMHO
~aeT 3HaHHJI yqeHhlX pa3HhlX CTpaH, ll03BOnJieT HM BY6H
paTL OllTHManLHhle nyTH pemeHHJI CnO~hlX 3a~aq, yCKO
pBeT nporpecc uayquwx uccne~oaaHHH. B CBJI3H c 3THM 
B 06"Le~HHeHHOM HHCTHTYTe aa~oe 3Haqeuue npu~aeTCJI 
uayqHhlM, KOHclJepeHUHJIM, WKOnaM, pa6oqHM COBeiUaHHJIM. 
OH.HH BBnBeTCJI opraHH3aTopoM TaKHX MeponpHJITHH, ue
npeMeHHhlM yqaCTHHKOM npaKTHqecKH BCex KpynHWX Me~
~yHapO~HhlX H MHOrHX HaUHOHanLHhlX BCTpeq 4JH3HKOB. 
E~ero~uo B )l;y6uy npue3~a10T coTHH cneuuanucToB H3 
cTpau - qneuoa OH.HH ~nB awnonueuHJI coaMeCTHWX pa6oT, 
KOHcynLTaUHH, 06MeHa OllhlTOM, qTeHHJI neKUHH H T .~. 
H3 )l;y6uw ~nB 3THX uenei MHo rue cneuuanHcThl awe3~aiOT 
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B 4JH3H'IeCKHe n;eHTPhl cTpaH·yqacTHHn;. B3aHMHhiH o6MeH 

BH3HTaMH npoucxo~HT TaK:>Ke Me~y y'leHhiMH OHJIH H HH

CTHTYTOB ~pyrHX CTpaH. C Ka~hiM ro~OM pacTeT 06MeH 

pe3yDLTaTaMH HOBeHWHX HCCne~oBaHHH C IIOMOllfbiO Hay'IHblX 

ny6DHKaD;HH - npenpHHTOB, CTaTeH B HaY'IHhiX :>KypHanax 

H ~p. 

3aKDIO'Ia11. npHBe~eHHyiO 3~eCL KpaTKYIO xapaKTepH

CTHKY ~eHTeDLHOCTH OHJIH, MO:>KHO cKa3aTL, 'ITO 3a ro~LI 

CBOero cyiD;eCTBOBaHHH HHCTHTYT CTan O~HHM H3 Be~YID;HX 

4JH3H'IeCKHX D;eHTpOB MHpa. Pe3yllLTaThl BLIIIODHeHHLIX 

B )J;y6He HCCDe~oBaHHH HBDHIOTCH KpyiiHhiM BKDa~OM B H~ep

Hyro li>H3HKy. HHCTHTYT ycnewHo Koop~HHHpyeT nporpaMMY 

4JH3H'IeCKHX HCClle~OBaHHH CTpaH·yqaCTHHUH CIIOC06CTBy

eT pa3BHTHIO 3THX pa60T, 34>4>eKTHBHO CO~eHCTBYH pocTy 

BLICOKOKBaDH4JHn;HpoBaHHhiX Ka~pOB CIIen;HaDHCTOB. 

TaKHM o6pa30M, cero~HH Mhl MO:>KeM OTMeTHTL, t!To 

rrpHHHToe ~Ba~n;aTL neT .TOMY Ha3a~ B MocKBe peweHHe 

rrpaBHTeDLCTB COD;HallHCTH'IeCKHX CTpaH 0 C03~aHHH 06be· 

~HHeHHOro HHCTHTyTa IIPHHeCDO 6oraTble IIDO~LI. H36paH· 

HLIH IIYTL BCeCTOPOHHero pa3~HTHH Me~yHapo~HLIX Hayq

HLIX CBH3eH H COTpy~HH'IeCTBa KaK OCHOBLI~eHTeDLHOCTH 

· HHCTHTyTa HBnHeTcH npaBHDLHhiM, o6ecrre'IHBaiOID;HM 

34>4>eKTHBHOe pa3BHTHe COBpeMeHHOH HayKH. 

BeCL OIIhiT ~eHTeDLHOCTH 06he~HHeHHOrO HHCTHTyTa 

CBH~eTeDLCTByeT 0 TOM, 'ITO OH CTall He TODLKO ycrreWHO 

4JYHKD;HOHHPYIOID;HM HCTO'IHHKOM HOBLIX, He06XO~HMLIX ~DH 
IIPOHHKHOBeHHH B IlpHpo~y MHKpOMHpa ~aHHLIX, HO TaK:>Ke 

WKonoii coTpy~HH'IeCTBa H ~py:>K6LI y'leHhiX 6paTCKHX 

COD;HaDHCTH'IeCK~X CTpaH. 

,[{upeKmop 
06oeOUH€HHOZO UHCmumyma 

JIOepHbJX UCCAeooeaHUU 

~~~~ 
aKaoeMuK H.H.EOFOJIIOEOB 

- 0-. ------'--------'--
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-HCTOPH.JI C03,l(AHH.JI 

MocKOBCKHM coBell.\aHHeM IIoJIHOMO'IHwx ITpe~cTaBHTe
neB CTpaH·yqacTHH~, no~nucasmHM 26 MapTa 1956 ro~a 
CornameHHe o6 yqpe~eHHH 06be~HHeHHoro HHCTHTyTa 
Jl~epHhlX HCCJie~OBaHHH, e~HHOrJiaCHO 6wna H36paHa nepBaJI 
~peK~HJI 06be~HHeHHOrO HHCTHTyTa: ~HpeKTOpOM - 'IJieH
KOppeCllOH~eHT AKa~eMHH HaYK CCCP ~.H.JinoxHH~es, 

BH~e-~upeKTopaMH - npo4Jeccop B.BoTpy6a ;qexocno
BaKHH/ u npo4Jeccop M.~aHhlill/ITonLma/. ITepBbiM nopyqe
HHeM, KOTOpoe ~Hpe~HJI llOJIY'IHJia OT COBe~HHJI IIOJIHO
MO'IHbiX ITpe~cTaBHTenei, 6biJIO - no~roTOBHTL npoeKT 
Y CTaBa HOBOrO HHCTHTyTa. 

CornameHHe ycTaHaBJIHBano, 'ITO HHCTHTYT co~ep

)KHTCJI H pa3BHBaeTCJI Ha cpe~CTBa CTpaH-y'iaCTHH~ B BH~e 
~OJieBhlX B3HOCOB, onpe~eJieHHhlX npo~eHTHOH WKaJIOH B 3a
BHCHMOCTH oT liJuHaHcoswx B03MO:>KHOCTeH Ka~oH cTpaHw, 
oT ee Ha~uoHaJILHoro ~oxo~a. Pa3Mep ~onesoro B3Hoca He 
BJIHJleT Ha CTeneHL yqaCTHJI TOrO HJIH HHOrO rocy~apCTBa
'IJieHa B Hay'IHOH ~eJITeJILHOCTH H B ynpaBJieHHH HHCTH
TYTOM. CornameHHe onp~~eJIHJIO nopJI~OK BCTynneHHJI K 

BhlXO~a rocy~apCTB H3 COCTaBa 06be~HHeHHOrO HHCTHTy· 
Ta. Jiwn ycTaHOBJieH npHH~Hn sw6opHoCTH ~upeK~HH HH
CTHTyTa, OTBeTCTBeHHOH nepe~ npaBHTeJILCTBaMH rocy
~apCTB - 'IJieHOB OH.HH, 3a ero ~eJITeJILHOCTL. 

'Bwcwui. opraH, ynpaBJIJIIOil.\HH ~enaMH HHCTHTyTa, -
KoMHTeT ITonHOMO'iHhlX ITpe~cTaBHTeJieH. Ha nepsoi ero 
ceccuu B ceHTH6pe 1956 ro~a B ~y6He 6wnnpe~cTasneH 
Ha paccMoTpeHHe YcTaB OH.HH, pernaMeHTHPYIOil.\HH BCIO 
~eJITeJILHOCTL HHCTHTyTa. 

U.enu u 3a~aqu 06be~HHeHHoro HHCTHTyTa onpe~eneHw 
cTaTLeH 'ieTsepToH YcTasa:. 

- "o6ecne'ieHHe cosMeCTHoro npose~eHHJI TeopeTH
'ieCKHX H 3KCnepHMeHTaJILHhlX HCCJie~OBaHHH B 06JiaCTH · 
Jl~epHOH 4Ju3HKH y'leHhlMH rocy~apcTB - 'IJieHOB HHCTH
TyTa; 

- CO~eHCTBHe pa3BHTHIO Jl~epHOH liJH3HKH B ·rocy~ap
CTBaX - 'IJieHaX HHCTHTyTa nyTeM 06MeHa OllhlTOM H ~0-
CTHmeHHJIMH B npoBe~eHHH TeOpeTH'ieCKHX H 3KCllepHMeH· 
TaJILHhlX HCCJie~OBaHHH; 

- no~~epmaHHe, CBJI3H c 3aHHTepecosaHHbiMH Ha~uo
HaJILHhlMH. H Me~yHapO~HhlMH Hay'IHO- HCCJie~OBa TeJILCKH· 

.MH H ~pyrHMH opraHH3a~HJIMH B ~eJie pa3BHTHJI Jl~epHOH 
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cPH3HKH H H3biCKaHHH HOBbiX B03M0)1(110CTeH MHpHOrO npH

MeHeHHH aTOMHOH 3HeprHH; 

- COAeHCTBHe BCeCTOpOHHeMy pa3BHTHIO TBOp'leCKHX 

cnoco6HOCTeii HaY.'IHO-HCCneAOBaTenhCKHX KaApOB rocy

,napCTB - qneHOB HHCTHTyTa. 

Bceii CBoeii AeHTenhHOCThiO HHCTHTYT 6yAeT cnoco6-

CTBOBaTh HCnOnh30BaHHIO HAepHOH 3HeprHH TOnhKO AnH 

MHPHhiX . .ueneii Ha 6naro qenoBe'!eCTBa". 

B cooTBeTCTBHH c MocKOBCKHM cornaweHHeM npaBH

TenhCTBO CoBeTcKoro Co103a 6e3B03Me3AHO nepeAano 

OHJIH ABa HHCTHTyTa AKaAeMHH HayK CCCP: HHCTHTYT 

HAepRbiX npo6neM, pacnonaraBWHH B TO BpeMH OAHHM 

H3 KpynHeHWHX YCKOpHTeneii. npOTOHOB - AeHCTBYIOIUHM 

wecTHMeTpOBhiM CHHXPO.UHKnoTpOHOM Ha 3HeprHIO 

680 M3B, H 3neKTPOcPH3H'leCKYIO na6opaTOpHIO, B KOTOpoii 
3aBepwanOCh CTpOHTenhCTBO rHraHTCKOro CHHXPOcPa3o

TpOHa Ha 3HeprHIO npoTOHOB 10 T3B. HHCTHTYThl 6hlnH 

nepeAaHbl CO BCeM o6opyAOBaHHeM, OCHOBHLIMH, BCnOMO

raTenhHhiMH H aAMHHHCTpaTHBHhiMH 3AaHHHMH H COOpy)Ke

HHHMH. 3Ha'!eHHe 3Toro cllaKTa 6blno orpoMHo:yqeHhle Bcex 

CTpaH-y'laCTHH.I{ nony'IHnH B03MO)KHOCTb HeMeAneHHO npH

CTynHTb K pa6oTe Ha yiiHKanhHbiX YCKOpHTenHX. 'BnocneA

CTBHH 6hlnH nocTpoeHhl H HOBble na6opaTopHH. Ho ABe 

nepBhle, nony'leHHhle "roTOBhiMH", eme AOnro 6YAYT coxpa
HHTh nepBeHCTBO B orpOMHOM MHpHOM HaCTynneHHH ,lJ;y6Hbl 

no WHpoqaiiweMy cPPOHTY HAepHOH cPH3HKH. 

JIAEOPATOPHH 

CornaweHHe o C03AaHHH OHJIH npeAYCMaTpHBano pa3-

BHTHe HCCneAOBaHHH He TOnhKO B o6naCTH cPH3HKH BhiCOKHX 

3HeprHH H 3neMeHTapHLIX '!aCTH.I{, HO H B o6naOTH cPH3HKH 

CnO)KHLIX HAep, HeiiTpOHHOH cPH3HKH H TeopeTH'leCKOH 

cPH3HKH. Ha'!aB c ABYX 3KcnepHMeHTanhHhiX, HHCTHTYT 

B HacToHmee BpeM!f pacnonaraeT wecThiO KpynHhiMH .na-
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6opaTOPHHMH, Ha3biBaeMhiMH TaK CKOpee no T'paAH.UHH. 

Ha CaMOM Aene 3TO KpynHhle COBpeMeHHhle HHCTHTYThl 
C CaMOCTOHTenhHOH o6naCThiO, HCcneAOBaHHH, C YHHKanb..; 

HhiMH YCTaHOBKaMH H annapaTypoii, C nepCOHanOM AO 
ThiCH'IH qenoBeK. 

B ceHTH6pe 1956 roAa no peweHHIO nepBoii ceccHH 

Y'leHoro COBeTa 06'beAHHeHHOrO HHCTHTyTa 6blna C03AaHa 

Jla6opamopUJI meopemU'IeCKOU rflU3UKU - "M03rOBOH .l{eHTp" -
C paC'!eTHbiM OTAenOM H Bhi'IHCnHTenbHhiMH MaWHHaMH. 

PyKOBOAHTeJieM HOBoii .na6opaTopHH 6hln H36paH H3BecT

HhiH coBeTCKHii yqeHhlii - aKaAeMHK H.H.Iioron106oB. Ceii

qac nTcl> - KpynHeHWHH .l{eHTp TeopeTH'leCKOH cPH3HKH, 

wupoKo H3BeCTHhlii 3a npeAenaMH cTpaH - yqacTHH.U OHJIH. 

C 1964 r., nocne H36paHHH aKaAeMHKa H.H.Iioron106oBa 

AHPeKTopoM OHJIH, na6opaTopHIO B03rnaBnHeT qneH-Kop~ 
P.ecnoHAeHT AH CCCP ,D;.H.IinoxHH.UeB. B ee ~ocTaBe -

168 'len., B 'IHCne KOTOpbiX 1 aKaAeMHK,, 2 qneHa-Kop

pecnOHAeHTa, 30 AOKTopoB, 70 KaHAHAaToB HayK. Hccne

AOBaHHH 3AeCb BeAYTCH no TpeM OCHOBHhiM HanpaBneHHHM: 
cPH3HKa BhiCOKHX 3HeprHH H 3neMeHTapHbiX '!aCTH.I{, CTpOe

HHe aTOMHhiX HAep H cPH3HKa KOHAeHCHpOBaHHhiX CpeA. 
Y'leHhle nTci> aKTHBHO yqacTBYIOT B nnaHHPOBaHHH 3Kcne

pHMeHTOB BO Bcex na6opaTOPHHX OHJIH, rAe npoBepHIOTCH 

HX TeOJ?eTH'leCKHe npeACKa3aHHH. 06 HHTeHCHBHOCTH BeAy

l.l{eHCH B nTcl> pa60Thl CBHAeTenbCTByeT KOnH'leCTBO Hayq:

HhiX ny6nHKa.I{HH: llO'ITH Ka)I(Able ABa AHH B CBeT Bhl~OAHT 
HayqHaH CTaTbH •. TeCHOe COTPYAHH'leCTBO CBH3hiBaer.Teo

peTHKOB ,D;y6Hhl co MHOrHMH Hay'!HhiMH .ueHTpaMH MHpa. 

Jla6opamopuJI JIOepHbiX npo6AeM - nepBoe HayqHoe 

yqpe)I(AeHHe ,lJ;y6Hbl C CHHXPO.UHKnOTpOHOM Ha 680 MHnnHO

HOB 3neKTpOHBOnhT, KOTOpbiH AO HaWHX AHeH .OCTaeTCH 

ny'IWHM cpeAH ycKopHTeneii noAo6Horo Knacca no nnoT

HOCTH ny'!Ka, YHHBepcanhHOCTH H HaAe)KHOCTH B pa6oTe'. 

3To no3Bonuno pa3BHTh B na6opaTopHH · PHA KpynHLIX 

Hay'!HhiX HanpaBneHHH H npoBeCTH COTHH 3.KcnepHMeHTOB 



B o6naCTH $H3HKH BhlCOKHX 3HeprHH - nepeAUero Kpag 

uayKH. Cpe~H HHX - H3yqeuHe CHllbHhlX B3aHMO~eHCTBHH 

llHOHOB H HYKllOHOB, HCCne~OBaHHe 3lleKTpOMarHHTHhlX 

nponeCCOB C yqaCTHeM nHOHOB H MIOOHOB, H3yqeHHe cna6biX 

B3aHMO~eHCTBHH nHOHOB H MIOOHOB. :SonhWOH HHTepec 

yqeHhlX CTpau-yqacTHHI{ K pa~HOXHMHqeCKHM H cneKTpo

Me'TpHqeCKHM HCCne~OBaHHgM H30TOnOB Ha 6a3e CHHXpO

I{HKllOTpOHa npHBen K C03~aHHIO cnenHallbHOrO OT~ena -

MepHOH cneKTpOCKOnHH H pa~HOXHMHH. 3~eCb 6blnO OTKphl

TO H Hccne~oBaHo 6onee 100 pauee He H3BeCTHhlX H3o

TonoB. ,lJ;HpeKTOpOM lla6opaTOpHH g~epHhlX npo6neM gB

ngeTcg qneu-Koppecnou~eHT AH CCCP B.II.,ll;)KenenoB. 

B na6opaTopHH pa6oTaeT oKono 830 qenoBeK, cpe~H HHX 

o~HH ~Ka~eMHK, ~Ba qneua-Koppecnou~eHTa, ceKTopaMH 

H HayqHblMH OT~enaMH PYKOBO~JIT 20 ~OKTOpOB H 6onee 

100 KaH~H~aTOB HayK. Ha cqeTy TBOpqecKoro HHTep

Hai{HOHanbHOrO KonneKTHBa na6opa TOPHH I a B HeH no

CTOgHHO pa6oTaeT 6onee TpeTH BCeX COTpy~HHKOB CTpau

yqaCTHHI{, npHexaBWHX B ,D;y6uy I 3HaqHTenhHoe qHcno 

KpynHbiX HayqHhlX pe3ynhTaTOB, OTKphlTHH H MeTO~HqecKHX 

~OCTH)KeHHH, WHPOKO H3BecTHhlX H npH3HaHHhlX B MHPOBOH 

uayKe. 

. Jia6opa1110pUJ1 6biCOKUX 3Hepzuii, OCHOBaHHag Bhl~aro

II{HMCg COBeTCKHM yqeHhlM,. HhlHe nOKOHHhlM, aKa~eMH

KOM B.H.BeKcnepoM, - caMag 6onbwag na6opaTopHg Hu

CTHTyTa C YHHKallbHhlM YCKOpHTeneM npOTOHOB Ha 3HeprHIO 

10 T3B - CHHxpo$a3oTpouoM. B uacTogmee BpeMg B03-

rnaBngeT ee qneu-Koppecnou~eHT AH CCCP A.M.:San

~H. B WTaTe na6opaTOpHH 1070 COTpy~HHKOB, H3 HHX 

16 ~OKTOpOB HayK H OKOllO 80 KaH~H~aTOB HayK. 

lla6opaTOpHg 6blna OCHOBaHa C nenbiO C03~aHHg 

KpynueHwero B MHpe ycKopHTeng H npoBe~eHHg 
$yH~aMeHTanbHblX $H3HqecKHX HCCne~oBaHHH• qaCTHI{ 

KOCMHqecKHX 3HeprHH Ha ero nyqKaX. K OCHOBHhlM Ha;. 

npaBneuHgM $H3HqeCKHX.HCCne~OBaHHH OTHOCgTcg: H3yqe

HHe CTPYKTYPhl 3nelyfeHTapHhlX qacTHU H CBOHCTB HX 

CHllbHhlX B3aHMO~eHCTBHH, pe30HaHCHhlX COCTOgHHH qaCTHI{ 

H nponeccoB cna6oro B3aHMO~eHCTBHg. Pe3ynLTaT MHoro

neTHHX HCCne~OBaHHH COTpy~HHKOB na6opaTOpHH - HOBble 

~aHHhle 06 OCHOBHhlX CBOHCTBaX B3aHMO~eHCTBHg qaCTHI{ 

npH BhlCOKHX 3HeprHgx, nponeccax o6pa3oBaHHg o6hlqHhlX 

H CTpaHHhlX qaCTHI{. ~B 1970 ro~y BnepBbie 3KCnepHMeH

TanbHO 06Hapy)KeHa HOBag qaCTHI{a - aHTHCHrMa-MHHyc

rHnepOH. 

3a nocne~HHe ro~hl ~egTenhHOCTb na6opaTopHH 

03HaMeHOBaHa KpynHhlMH MeTO~HqecKHMH pa3pa60TKaMH 

H C03~aHHeM YHHKallbHOH. $R3HqeCKOH annapaTyphl: MeTpo

BOH H ~BYXMeTpOBhlX ny3hipbKOBhix KaMep, CTPYHHOHBO~o
po~HOH MHWeHH, 6onbWHX cneKTpOMeTpOB H T.~. C no

MOI.I{biO 3THX ycTaHOBOK yqeHble llB3 B qHcne nepBhlX Bbi

nOnHHllH HaH6onee HHTepeCHhle 3KCnepHMeHTbl Ha CaMOM 

MOI.I{HOM COBeTCKOM yCKOpHTene B Cepnyxoae, Cpe~H HHX -

H3yqeuHe ynpyroro pacceguHg npoToHOB ua Manhle yrnhl 

H pereuepanuH HeHTpanhHhlX K -Me30HOB •. TexuHqecKag pe

KOHCTPYKUHg CHHXpo4Ja30TpOHa, npoBe~eHHag B nocne~HHe 
ro~hl, co3~ana ycnoBHg ~ng 3apo)K~eHHg B na6opaTOPHH 

HOBOH uayquoH o6nacTH - pengTHBHCTCKOH g~epHOH 4!H-

3HKH, a CHHXpo$a3oTpOH CTan nepBhlM B MHpe YCKOpHTe

neM pengTHBHCTCKHX g~ep • 

Jia6opa1110pUJ1 HeiimpOHHOU fPU3UKU opraHH30BaHa npH 

co3~aHHH OHJ.IH B 1956 ro~y no~ pyKOBO~CTBOM naypeaTa 

Ho6eneBCKOH npeMHH aKa~eMHKa H.M.<I>paHKa. B ·.HeH 

pa6oTaeT Bee eme e~HCTBeHHhlH B MHpe Hccne~oBaTenb

CKHH peaKTop nepHO~HqecKoro ~eHCTBHg - H:SP -30, 3any

meHHhlH B 1960 ro~y. B HaCTOgl.l{ee BpeMg Be~eTcg CTpOH

TenbCTBO 6onee MOII{Horo peaKTopa TaKoro )Ke THna, 

B C03~aHHH KOTOpOrO yqacTBYIOT MHOrHe opraHH3ai{HH H 

$H3HqeCKHe HHCTHTYThl CTpau-yqacTHHI{. B WTaTe na6opa

!OPHH 520 COTPY~HHKOB, 2 ~OKTopa, 45 KaH~H~aToB 
uayK. OcuoBHhle uanpaBneuHg pa6oThl - Hccne~oBaHHg 

CBOHCTB B036y~eHHhlX g~ep H g~epHbiX peaKI{HH C 3apg

)KeHHbiMH qa,CTHI{aMH, a TaK)Ke HCCne~OBaHHg no $H3HKe 
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TBep.l(oro Tena. YqeHbiM JIHfl> npHHa.l(ne)KHT npaopHTeT 

B OTKpbiTHH HOBOrO nepcneKTHBHOrO HanpaBneHHH - ~H-

3HKH ynLTpaxonO,l(HbiX HeHTPOHOB. 

,lJ;Ba CaMbiX MOIIUibiX. B MHpe UHKnHqeCKHX YCKOpHTenH 

MHOr03apH,l(HbiX HOHOB, 3anyiUeHHble B 1960 H 1968 rO,l(aX, 

,l(eHCTByroT B Jia6opamopuu JloepHbiX peaKf.#UU, B03rnaBnse

MOH aKa,l(eMHKOM r .H.CI»nepOBbiM. Cpe,l(H 360 COTPY.l(HHKOB 

:noB: na6opaTopHH 1 qneH-KoppecnoH,l(eHT AH "t!CCP, 

7 ,l(OKTopoB H 46 KaH,l(H,l(aTOB HayK. OcHOBHLle 

HanpaBneHHH HayqHOH ,l(eHTenLHOCTH - CHHTe3 H nOHCK 

TH:>KenLIX TpaHcypaHOBbiX !lneMeHTOB H H3yqeHHe HX 

CBOHCTB, CHHTe3 H H3yqeHHe HeHTPOHOH36hlTOqHLIX H npo

TOHOHeCTa6HnLHbiX H,l(ep, H3yqeHHe BbiCOKOB036y:>K.l(eHHLIX 

COCTOHHHH H,l(epHOH MaTepHH, HCCne,l(OBaHHe MeXaHH3MOB 

B3aHMO,l(eHcTBHH cno:>KHbiX H,l(ep. YqeHbiMH !lTOH na6opa

TOpHH CHHTe3HpOBaHbl MHOrHe H30TOnbl !lneMeHTOB, 3a

HHBUIHX B. Ta6nane MeH,l(eneeBa KneTKH C HOMepaMH OT 

102 ,l(O 106 BKmoqaTenLHO. Be,l(yTcH accne,l(oBaHHH no 

CHHTe3y ,l(pyrHX !lneMeHTOB, a TaK:>Ke UIHpOKHH nOHCK HX 

cne,l(OB B npHpO,l(e. 0TKpb1Tbl HOBble ~H3HqecKHe HBneHHH -

npOTOHHaH pa,l(HOaKTHBHOCTL H CBepX6LICTpOe CaMOnpOH3-

BOnLHOe ,l(eneHHe H,l(ep, :HaXO,l(HIIUIXCH B H30MepHOM CO

CTOHHHH. 

C pa3BHTHeM HeKOTOpbiX HOBbiX HanpaBneHHH B ,l(eH

TenLHOCTH HHCTHTyTa H3MeHHnacL H ero opraHH3aUHOH

HaH ·cTpyKTypa. JibiCTpO nporpeCCHPYIOIUaH aBTOMaTH3aUHH 

.coBpeMeHHoro ~H3HqecKoro 3KcnepHMeHTa npaBena K He

o6xo,l(HMOCTH co3,l(aHHH HOBOH, mecToB: na6opaTopHH -

Jia6opamopuu 6bi'-IUC.IlUTfte.llbHOU TfteXHUKU U a61fiOMa1fiU3aijUU, 
OCHaiUeHHOH !lneKTpOHHbiMH BblqHCnBTenLHLIMH MaUIHHaMH .• 

PyKOBO.l(HT na6opaTopaeB: qneH-KoppecnoH,l(eHT AH CCCP 

M.r .MeiUepHKOB. CeB:qac mTaT JIBTA HacqHTLIBaeT oKono 

570 qenoBeK, B qacne KOTopwx 2 qneHa-KoppecnoH,l(eHTa, 

4 ,l(OKTOpa H 35 KaH,l(H,l(aTOB HayK. 3,l(eCL o6ecneqHBaeTCH 

npoBe,l(eHHe orpOMHLIX no 06'LeMy BblqHcnHTenLHLIX pa60T 

,l(ITH Bce:i:"ocHHCTHTyTa, F03,l(aiOTCH H acnonL3Y.JOTCH KH6ep-. 
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HeTHqeCKHe YCTpOHCTBa ,l(nH aBTOMaTH3aUHH 3KCnepHMeH

TOB H o6pa60TKH 3KCnepHMeHTanLHbiX ,l(aHHbiX, pa3pa6a

T.blBaiOTCH HOBble MaTeMaTHqecKHe MeTO,l(Ll o6pa60TKH 

pe3ynLTaTOB TeopeTHqecKHX H 3KCnepHMeHTanLHbiX HC

cne,l(OBaHHH B o6naCTH ~H3HKH !lneMeHTapHLIX. qacTHU H 

aTOMHOrO H,l(pa, Be,l(yTCH pa60.Tbl no opraHH38.UHH H pa3BH

THIO H3MepHTenLHO- BblqHcnHTenLHbiX u;eHTpOB B na6opa

TOpHHX HHCTHTyTa. · 

06"Le,l(HHeHHOMY HHCTHTYTY npHHa,l(ne)KHT npaopHTeT 

B pa3pa60TKe npHHUHnHanLHO HOBOrO - KOnneKTHBHOrO -

MeTO,l(a YCKOpeHHH. Be,l(eTCH MO,l(enHpOBaHHe CHCTeM ,l(nH 

YCKOpeHHH MHOr03apH,l(HbiX HOHOB Ha CBepXBbiCOKHe 3Hep

rHH. Omoe.ll H06biX Memoooe ycKopeHUJI - HOBbiH HayqHbiH 

OT,l(en HHCTHTyTa, C03,l(aHHbiH B 1968 ro,l(y. B ero ~TaTe 
6onee 400 COTpy,l(HHKOB, 2 ,l(OKTOpa H 12 KaH,l(H,l(aTOB HayK. 

PyKOBO,l(HT OT,l(enoM ,l(OKTop~H3HKo-MaTeMaTHqecKHXHayK 
B.Il.CapaHUeB. 

OHXH

BE,4Yll(HH HAYlJHhiH I(EHTP 

20-neTHHH onw'i' pa6oTbl 06"Le,l(HHeHHoro HHCTHTyTa -

nepBOH Me:>K.l(yHapO,l(HOH HCCne,l(OBaTenLCKOH ~praHH3aUHH 

conaanHcTaqecKHX CTpaH - . onpaB,l(an Ha,l(e:>K,l(bl . yqeHbiX 

H npaBHTenLCTB, npHHHMaBUIHX yqaCTHe B ero C03,l(aHHH. 

WH3HKH nonyqanH B03MO)KHOCTL npoBO,l(HTL ~YH,l(aMeHTan&
H.ble HCCne,l(OBaHHH Ha YHHKanLHbiX YCTaHOBKaX, C03,l(aHHe 

KOTOPLIX- pe3ynLTaT KOHUeHTpaUHH~HHaHCOBbiX cpe,l(CTB 

H ycHnHH KBanB~HUHPOBaHHbiX cnenaanacTOB. Pe3ynLTaTbl 

pa6oTLI OHJIH 3a 20 neT noKa3anH BLICOKyro !l~eKTHBHOCTL 
TaKoro Me:>K.l(yHapo,l(Horo HayqHoro co.l(py:>KeCTBa. 

3a rO,D;Ll CBOero CYIUeCTBOBaHHH 06'Le,l(HHeHHbiH HH

CTHTYT H,l(epHLIX · HCCne,l(OBaHHH CTan H3BeCTeH BO BCeM 

MHpe KaK Be,l(YIIUIH HCCne,l(OBaTenLCKHH UeHTp, yqeHble 

KOTOporo BHeCnB ~yH,l(aMeHTanLHbiH BKna.l( B MHpOBYIO CO;. 

KPOBHIIUIHUY 3HaHHH. Ba)KH.ble accne,l(oBaHHH, BwnonaeHHble 



B o6JiaCTH TeOpeTHqecKOH lPH3HKH, lPH3HKH 3JieMeHTap
HbiX qacTH:Q, H,ll;epHOH H ·HeHTpOHHOH lPH3HKH, B 06JiaCTH 
MeTO,ll;HqecKHX HCCJie,ll;OBaHHH, a TaK~e B C03,ll;aHHH yCKO
pHTeJihHOH TeXHHKH, np_HHecnH HHCTHTYTY aaTopHTeT H MH
poaoe npH3HaHHe. 

06 3IPIPeKTHBHOCTH pa6oThl OH.HH CBH,ll;eTeJihCTBYIDT 
cne,ll;yiO~He UHlPphl. YtieHhlMH HHCTHTyTa HanHcaHo oKono 
50 MoHorpaclJH:ii, nocBHIIleHHhlx aKTyanhHhlM aonpocaM !PH-
3HKH, MHOrHe H3 KOTOphlX CTaJIH yqefiHHKaMH. 17 pa60T 
yqeHhlX OH.HH 3aperHCTPHPOBaHhl KaK OTKphlTHH rocy
,!J;apcTBeHHhlM KOMHTeTOM CoaeTa MHHHCTpoa CCCP no 
,ll;eJiaM H306peTeHHH H OTKphlTHH. 3TO, HanpHMep, HBJieHHe 
o6pa30BaHHH H30TOna 102 3:UeMeHTa, npOTOHHhlH pacna,ll; 
pa,ll;HOaKTHBHhlX H,!J;ep, o6Hapy~eHHe Hoao:H qacTHQhl - aH
THcHrMa-MHHyc- rHnepoHa, JIBJieHHe ,ll;BOHHOH nepe3apH,!J;KH . 
nH-Me30HOB, pacna,ll; IPH-HOJih-Me3oHa Ha 3JieKTpoH-n03HT
poHHyro napy H T .,!I;. B 011.HH 3aperHCTpHpoaaHo oKono 
450 H306peTeHHH, H3 HHX 6onee 220 y~e BHe,!J;peHO. 

Hccne,ll;OBaHHH, BhlnonHeHHhle coTpy,!J;HHKaMH HHCTH
TyTa, Y,!J;OCTOeHhl npaBHTeJibCTBeHHhiX Harpa,!J;: BOCh
MH JleHHHCKHX H rocy,ll;apCTBeHHhiX npeMH:ii CoBeTCKO
ro C0103a, npeMHH JleHHHCKOrO KOMCOMOJia, noqeTHhlX 
Me)J;ane:H CCCP H ,ll;pyrHx cTpaH. ABTOphl MHOrHx pa6oT 
Harpa~,ll;eHhl Me,ll;aJIHMH B,D;HX CCCP. 

JleHHHCKHX npeMHH y,ll;OCTOeHhl: aaTopcKHH KOJIJieKTHB 
so rnaae c aKa,ll;eMHKOM B.H.BeKcnepoM - 3a C03,ll;aHHe 
CHHxpolba3oTpoHa Ha 3HeprHIO npoTOHOB 10 F3B, aKa,ll;eMHK 
H.H.1ioroJII06oa - 3a pa6oThl B o6nacTH KBaHToao:H TeopHH 
nOJIH H TeOpHH CBepxnpOBO,ll;HMOCTH, aKa,ll;eMHK Ji.M.IIoH
TeKOPBO - 3a :QHKJI pa6oT no lPH3HKe HeHTpHHO, aBTOpCKHH 
KOJIJieKTHB BO rnaae C aKa,ll;eMHKOM r .H.cl>nepOBhlM - 3a 
pa60Thl no CHHTe3y TpaHcypaHOBhlX 3JieMeHTOB. 

rocy,ll;apCTBeHHhle npeMHH CCCP npHcy~eHhl KOJIJieK
THBY y.qeHhlX so rnaae c aKa,ll;eMHKOM H.M.ci>paHKOM H 
qneHOM-KoppecnoH,ll;eHTOM AH CCCP ,D;.H.linoxHH:QeBhlM 
3a C03,ll;aHHe HMnyJibCHhlX peaKTOpOB Ha 6biCTP.hiX HeHTpo
HaX, C.A.KapaMHHY B qHcne ,!J;pyrHx aBTopoa - 3a OTKpw- · 

THe H HCCJie,ll;OBaHHe 3IPIPeKTa TeHeH B H,ll;epHbiX peaK:QHHX 
Ha MOHOKpHcTannax, ·qneHy-KoppecnoH,ll;eHTY AH CCCP 
A.M.JiaJI,ll;HHY, aKa,ll;eMHKY A.A.JioryHoay, npolbeccopy 
JI.,D;.CoJIOBbeBy, aKa,ll;eMHKY AH rccp A.H.Taaxe
JIH,ll;3e - 3a :UHKJI pa6oT "ci>o-ropo~,ll;eHHe nH-Me3oHoB Ha 
HYKJIOHaX", KOJIJieKTHBY aBTOpOB BO rnaae C aKa,ll;eMHKOM 
r.H~ci>nepOBhiM- 3a :QHKJI pa6oT no CHHTe3y H H3yqeHHIO 
caoiicTB aTOMHhiX JI,ll;ep a6riB3H rpaHH:Qhl JI,ll;epHoii ycTo:H
qHBOCTH. 

UJKOJIA KA,4POB c1JH3HKOB 

OH.HH - npeKpacHaJI mKona awcme:H KBanHiiiHKa:QHH ,ll;JIH 
yqeHwx H HH~eHepoa - nocnaH:u;ea cTpaH, ero yqacTHH:Q. 

B opraHH3a:QHH 06'he,ll;HHeHHoro HHCTHTyTa, HayqHoM 
pyKOBO,ll;~TBe, B pa6oTe ero pyKOBO,ll;HlllHX opraHoB H na-
6opaTopH:ii yqacTBOBaJIH /a 60JibWHHCTBO pa6oTaeT H ce:ii
qac/ KpynHeiiWHe yqeHwe: aKa,ll;eMHKH H.H.1ioroJII06oa, 
B.H.BeKcnep, 3.,D;~aKo:B, JI.HH~ilenh,ll;, K.JiaHHyc, A.A.Jio
ryHoB, M.A.MapKOB, r .Ha~aKOB, r .HeBO,ll;HHqaHCKH, 
JI.Ilan, li.M.IIOHTeKopao, H.E.TaMM, r .H.ci>nepoa, 
H.M.ci>paHK, X.XpHCTOB, X.Xyny6e:H, III.QH:u;eB:Ka, JI . .HHo
WH, npollleccopa A.M.JiaJI,ll;HH, ,D;.H.liJIOXHH:QeB, BaH raH
qaH, B.BoTpy6a, H.H.roaopyH, M.,D;aHwm, B.II.,D;~ene

noa, M.r .MelllepJIKOB, A.MHxyn, r .II03e, C.M.IIOJIHKa
HOB, H.Co,!J;HOM, T.T3H3CecKy, A_.XphlHKeaHq, ci>.JI.IIIanH
po, ll.IIIHMaHe, ,D;.B.IIIHpKOB, E • .HHHK H MHOrHe ,!J;pyrHe. 

3a ro)J;hl CYIIleCTBOBaHHH HHcTHTyTa 3,ll;ech pat?oTano 
6onee Tpex ThlCJiq yqeHwx H cne:u;B:amicTOB H3 cTpaH
yqacTHH:Q. ,IJ;yx HayqHoro ,ll;eMOKpaTH3Ma, paBHhle B03MO~-: 
HOCTH ,ll;JIH pa3BHTHH acex HayqHhiX · HanpaaneHHH, o6Ille
HHe C H3BeCTHhlMH yqeHhlMH, nepe,ll;OBaH 3KCnepHMeHTaJib
HaH H BblqHCJIHTeJibHaH TeXHHKa - BCe 3TO C03,ll;aeT TY 
OC06yro aTMOCclJepy, KOTOpaH cnoco6CTByeT TBOpqecKOMY 
pOCTY H HayqHO¥Y CTaHOBJieHHIO COTeH MOJIO,ll;hiX yqeHbiX, 
He HMeBWHX ,!1;0 3TOro OTihlTa CaMOCTOHTeJibHOH pa60Thl. 
3Ty TBOpqecKyro aTMOClPepy C Y,ll;OBOJihCTBHeM OTMeqaroT 
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Bee 3apy6e:>KHLie flJH3HKH, npHe3:>KaiO~D;He B ,D;y6uy. 3.ZJ;ec~o 

npH.HTHO pa6oTaTh. ilOCTOJIHHLIH 06MeH MHeHHJIMH, BLIBO· 
,ZJ;aMH, o6cY:>K,ZJ;eHHe ny6JIHxau;Hii, peryn.Hpawe uayquwe ce
MHHapw, .ZJ;HcxyccHH H 6ece.ZJ;LI, yqacTHe B Me:>K.ZJ;yuapo.ZJ;HLIX 
KOHflJepeHD;HJIX, KOMaH~HpOBKH BO MHOrHe HCCDe,ZJ;OBaTenJ.• 
CKHe o;eHTPLI UOMOraiOT MODO.ZJ;LIM cneD;HaJIHCTaM B03Bpa
ID;aThCJI Ha po.ZJ;HHY c<IJopMHpOBaBWHMHCJI y'leHLIMH, cno
C06HLIMH BeCTH H B03rnaBDJITh CDO:>KHLie TeopeTH'IeCKHe 
H 3KcnepHMeHTanJ.HLie Hccne,ZJ;oBaHHJI. Oxono 70 qenoBeK 
3aiD;HTHJIH .ZJ;OKTOpCKHe H UO'ITH 350 - KaH,ZJ;H,ZJ;aTCKHe .ZJ;HC· 
cepTaD;HH UO MaTepHanaM HCCDe,ZJ;OBaHHH, BLIUODHeHHLIX 

B OHJIH. 
Be.ZJ;Y~D;He y'leHLie 06~e.ZJ;HHeHHOrO HHCTHTyTa H36paHLI 

B aKa,ZJ;eMHH CBOHX CTpaH. B aK~,ZJ;eMHH HayK CTpaa-yqacT
HHD; ~e:iiCTBHTeDhHLIMH 'IDeHaMH H36paHLI14qenoBeK, qne
HaMH·KoppeCUOH,ZJ;eHTaMH - 12 qenoBeK. PJI.ZJ; H3BeCTHLIX 
yqeHLIX HHCTHTyTa H36paH B _3apy6e:>KHLie aKa,ZJ;eMHH, Y;J;O• 
CTOeH UO'IeTHLIX .ZJ;HUDOMOB YHHBepCHTeTOB ,ZJ;pyrHX rocy
,ZJ;apCTB. 

Tenep~o HMeHa TaKHX yqeawx, xax H.To.ZJ;opoB /HP:S/, 
,IJ;.KHW /BHP/, Hryea BaH X~oey /lJ.PB/, ,n;.qynnM 
/MHP/, M.IIeTpaimcy /CPP/, 3.:Soxaa:u;KH /IIHP/, 
IO.lJ..IIpoxowxHH, JI.,D;.ConoBJ.eB, H. B. qyBHno /CCCP I, 
B03rnaBHBWHX BHCTHTYTLI HJIH <l<iPYUHLie OT,ZJ;enLI HHCTHTy
TOB y ce6JI Ha po.ZJ;HHe, WHPOKO H3BeCTHLI BO MHOrHX 
cTpaaax. 

BnHJIHHe OHJIH aa cTaHoBneHHe H pa3BHTHe <iJH3HKH 
B HaD;HOHaDJ.HLIX HCCne,ZJ;OBaTeDhCKHX o;eHTpax CTpaH-
yqaCTHHD; orpoMHo. CBH.ZJ;eTen~ocTBO TOMY - aarpa:>K.ZJ;eHHe 
HHcTHTyTa IIo'leTHLIM 3HaKoM UK KIICC, CoBeTa MH
HHCTpoB, BepxoBHoro CoBeTa CCCP H BUCIIC B qecTh 
50-neTHJI o6pa3oBaHHJI CCCP 3a 3acnyrH B pa3BHTHH 
Hayxa H UO,ZJ;rOTOBKe Ka.ZJ;pOB C0103HLIX pecny6JIHK. 

ME)l(,lfYHAPO,l(HhlB HAYqHhJE CBJI3H 

CyiD;eCTBOBaHHe nepBo:ii Me:>K,ZJ;yuapo.ZJ;Ho:ii aayqao:ii op-

pa3JIH'IHLie <IJopMLI Me:>K.ZJ;yaapo.ZJ;Horo COTPYMH'IeCTBa. B 
nepByro oqepe,ZJ;h 3TO - npoBe,ZJ;eHHe B. ,lJ;y6He COBMeCTHLIX 
pa60T Ha yHHKanhHLIX <iJH3H'IeCKHX ycTaHOBKaX C UOMOID;hiO 
coBpeM~HHO:ii annapaTypw. OHJIH . CBJI3aH c uay'IHLIMH 
IJ;eHTpaMH CTpaa·yqacTHH:u; CQBMeCTHLIMH Hay'IHLIMH H Me
TO,ZJ;H'IeCKHMH pa6oTaMH. E:>Kero,ZJ;Ho B ,D;y6ay npHe3:>KaeT 
6onee 600 cneu;HaJIHcTOB H3 CTpaa-yqacTHH:u; .ZJ;n.HnpoBe,ZJ;e
HHJI COBMeCTHLIX pa6oT. B HHCTHTyTe HHTepHaD;HOHanhHLie 
rpynnLI HayqHLIX COTPY.ZJ;HHKOB H HH:>KeHepoB pa6oTaiOT 
cero,ZJ;HJI npaKTH'IeCKH ua :Bcex rnaBHLIX aanpaBneaulix. 
Ycnewuoe pa3BHTHe <IJH3HKH B cTpaaax-yqacTHHo;ax·npH
Beno x pacwupeHHIO Me:>K,ZJ;yaapo.ZJ;Horo COTPY.ZJ:HH'IeCTBa 
c aau;Hoaan~»HLIMH u;eaTpaMH 3THX cTpaa. Tenep~o B Ha
CTHTyTe pa6oTaiOT HaD;HOHaDhHLie rpynnLI cneo;HanHCTOB, 
npHexaBWHe B ,D;y6ay co cBoe:ii annapaTypo:ii .ZJ;nJI npoae
,ZJ;eHHJI onpe.ZJ;eneHHLIX 3KCUepHMeHTOB Ha OCHOBHLIX 'YCTa
HOBKaX. B HaCTOJIID;ee BpeMJI Ha OCHOB~ 34J<lleKTHBHOrO 
KOOnepHpOBaHHR OHJIH H HHCTHTYTOB CTpaH, ero qneHOB, 
oco6o cno:>KHaR annapaTypa co3,ZJ;aeTcR coBMecnlwMH ycH
nHRMH. illHpoxoe uayquoe coTPY.ZJ:HH'IeCTBo OHJIH c na6o
paTopHRMH CTpaa·yqacTHHD; UpHBeno K pa3BHTHIO 9C06LIX 
<iJopM ,ZJ;eRTenhHOCTH HHCTHTyTa - "<iJH3HKe Ha paCCTORHHH": 
HCCDe.ZJ;OBaHHRM C UOMOID;hiO R.ZJ;epHLIX 4JoT03MYDhCHH, o6ny
'leHHLIX aa ycxopHTenRX ,IJ;y6HLI H CepnyxoBa, B03MO:>KHo
CTH o6pa60TKH CHHMKOB R.ZJ;epHLIX C06LITHH, nonyqeHHLIX Ha 
C03,ZJ;aHHLIX B ,lJ;y6He H pa6oTaiOID;HX Ha nyqxax YCKOPHTenR 
B CepnyxoBe ny3LiphKOBLIX · xaMepax, H3roToBneHHR an
napaTypw H cpe,ZJ;CTB aBTOMaTH3aD;HH, C03,ZJ;aHHR nporpaMM 
.ZJ;JJJI HCUODh30BaHHR 3BM H T .,ZJ;. 

IIony'IHna pacnpocTpaaeaHe MeTO.ZJ;HKa o6pa6oTKH pe-
3yn~oTaToB CDO:>KHLIX 3KCnepHMeHTOB HeCKODhKHMH Hayq
HLIMH rpynnaMH B pa3HLIX HHCTHTyTaX, 'ITO U03BODReT 
ycxopHTh nonyqeHHe aay'IHLIX pe3yn~oTaToB, a TaK:>Ke .ZJ;aeT 
B03MO:>KHOCTh He60DI.WHM KODneKTHBaM, He HMeiOID;HM C06· 
CTBeHH~x ycxopHTene:ii H HOBe:iiweii annapaTypw, yqacT-

raHH3aD;HH COIJ;HanHCTH'IeCKHX CTpaH BLI3BanO K :>KH3HH. BOBaTh B CDO:>KHLIX 3KCnepHMeHTaX. 
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B YqeaLie OHJIH no npurnaweHHlO CoBeTcKoro npaBH
TeJihCTBa yqaCTBYffiT B 3KCnepHMeHTaX Ha CepnyXOBCKOM 
yCKOpHTeJie, BLinOJIHJUI OKOJIO TpeTH BCeH ero nporpaMMhl, 
a TaK)Ke Ha epeBaHCKOM CHHXpOTpOHe. 

IIo.nnucaH IIpoToKoJI o xapaKTepe H 4JopMax coTpy.n
HH'IeCTBa Me)K,D;y OHJIH H CoBeToM 3KOHOMH'IeCKOH B3au
MonoMo~. 3TO Cy~eCTBeHHO pacWHpHeT B03MO)KHOCTH 
yqeHhiX HHCTHTyTa Hero CTpaa-yqacTHHU B MHpHOMHC
nOJib30BaHHH aTOMHOH 3HeprHH. 

OHJIH BLinoJIHHeT e)Kero.nao 6onee 170 aayqao -uccne
,D;OBaTeJibCKHX pa60T COBMeCTHO C 4JH3H'IeCKHMH HHCTHTy· 
TaMH CTpaa-yqaCTHHU, CO MHOrHMH 3aKJilO'IeHbl ,D;OrOBOpbl 
0 COTPYAHH'IeCTBe. 

E)Kero,nao OHJIH opraHH3yeT OKOJIO 40 aay'IHLIX, Me
TO.D;H'IeCKHX H Hayqao-opraHH3aUHOHHbiX COBe~aHHH, B pa-
6oTe KOTOphlx npHHHMalOT yqacTHe CBLime 2000 cneuua
JIHCTOB, pa6oTalO~X B ,lJ;y6He HJIH npHeXaBWHX H3 ,npyrHX 
CTpaH. 3TH COBe~aHHH HMelOT Ba)KHOe 3Ha'leHHe .D;JIH 
KOHUeHTpaUHH YCHJIHH, npaBHJibHOH paCCTaHOBKH CHJI, ue
necoo6pa3HOCTH pacxo,noBaHHH cpe,ncTB, onpe,neneHHH aa
yqaoii nOJIHTHKH HHCTHTyTa. 

Tpa.nuuuoaaoii 4JopMoii o6~eHHH Mono,nhlx yqeablx 
C npH3HaHHbiMH KOpH4JeHMH HayKH CTaJIH Me)K,D;yHapO.D;Hble 
IIIKOJILI. Mono,nble yqeable cnywalOT neKUHH. o6 aKTyanbHhiX 
pa6oTaX H nOCJie,D;HHX .D;OCTH)KeHHHX B pa3JIH'IHbiX 06JiaCTHX 
HayKH H TeXHHKH. ,lJ;HCKYCCHH H Henocpe,D;CTBeHHble 6ece,D;bl 
po)K,D;alOT H(jBble MbiCJIH H H,D;eH. IIonynHpHOCTblO nOJih3yroT
CH e)Kero,nable IIIKOJibl- ceMHHaphl :Mono,nhlx yqeablx OHJIH 
H CTpaa-yqaCTHHU no BOnpocaM 4JH3HKH 3JieMeHTapHbiX 
qacTHU, a TaK)ice IIIKom.t Mono,nLix yqeablx UE PH- OHJIH, 

', •-.,< 

npoBo,nHMhle pa3 B ABa ro,na. 

B3aHMHble noce~eHHH, aay'IHble KOMaH,nHpOBKH 4JH3HKOB 
H3 pa3Hb1X CTpaH MHpa cnoco6CTBYlOT 6onee . TeCHbiM 
KOHTaKTaM. E)Kero.nao oKono 200 cneuuaJIHcToB Bhle3)Ka-

lOT Ha Me)K,D;yHapO,D;HLie ~oH4JepeHUHH H B HCCJie,D;OBaTeJib
CKHe ueaTphl cTpaa, ae yqacTHHU OHJIH, ,nnH o6cy)KJ{eHHH 
HayqHhiX np06JieM, CTOJibKO )Ke 06be,D;HHeHHblH HHCTHTYT 
npHHHMaeT B ,lJ;y6He. 

Tpy,nhl coTpy,nHHKOB OHJIH milpoKo ny6nHKYlOTCH, cTa
HOBHTCH .D;OCTOHHHeM cneuuaJIHCTOB BCero MHpa. Y)Ke 
qepe3 aecKOJihKO MecHueB nocne no.nnucaHHH MocKoBcKoro 
COrJiameHHH - B HOH6pe 1956 ro,na - nOHBHJIHCb ny6JIHKa
UHH nepBhlX aay'IHhlX pa6oT HOBoro HHCTHTyTa. Ceifqac 
npenpHHThl OHJIH pacchlJialOTCH B 56 CTpaa no 810 a.n
pecaM. B nopH,nKe o6MeHa 3a ro.n B aayqao-TexauqecKylO 
6H6JIHoTeKy HHCTHTyTa nocTynaeT 6onee 6,5 ThlCH'I ny6nu
KaUHH H3 40 CTpaH. TaKOH 06MeH - HeHCCHKaeMhiH HC • 
TO'IHHK Hay'IHOH HH4JopMaUHH. E)KerO,D;HO COTHH CTaTeH 
HanpaBJIHIDTCH B nepHO.D;H'IeCKHe H3,D;aHHH MHOrHX CTpaH. 

YIIPABJIEHHE 

YcTaB onpe,nenHeT qeTKYlO CHCTeMy ynpaBJieHHH Ha
CTHTYTOM C C06JIID,D;eHHeM OC.HOBHOrO npHHUHna - Me)KJ{y· 
HapO,D;HOCTH. 

BhlCWHM opraaoM ynpaBJieHHH HBJIHeTCH KoMHTeT lion-. 
HOMO'IHhlX Ilpe,ncTaBHTeneii npaBHTeJibCTB rocy,napcTB -
~mellOB HHCTHTyTa, KOTOpbiH C06HpaeTCH Ha CBOH CeCCHH 
e)Kero.nao. B ero KOMneTeHUHlO BXO.D;HT Ba)I{HeHWHe BOnpo
Cbl c}'IueCTBOBaHHH OHJIH: GlOJ{)KeT, nJiaH KanHTaJibHOro 
CTilOHTeJibCTBa, nepcneKTHBHble, nHTHJieTHHe H rO,D;OBble 
Hay'IHO-HC·c~e,noBa TeJib~J<He nJiaHbl .pa3BHTHH HHCTHTyTa, 
WKaJia qJieHCKHX B3HOCOB, npHeM HOBblX rocy,napCTB B 'IJie
Hhl HHCTHTyTa, H36paaue ,nupeKUHH HHCTHTyTa. KoaTponh 
4JuaaacoBoii ,neHTeJihHOCTH HHCTHTyTa ocy~ecTBJIHeT ~H
aaacoBblH KOMHTeT, B KOTOpOM Ka)KJ{aH CTpaHa npe,D;CTaB
JieHa O.D;HHM 'IJieHOM. 
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llOCTOgHHO ~eHCTBYffi~M opraHOM ynpaaneHHg gang
eTCg ~HpeKuug OH.HH, oHa H36HpaeTcg KoMHTeTOM Ilon
HOMO':IHLIX llpe~CTaBHTeneii H OTBeTCTBeHHa nepe~ HHM 38 
BCIO TeKymyro ~egTenLH9CTL HHCTHTyTa: Hay':IHYIO, liJHHaH
COBYIO, a~MHHHCTpaTHBHO-X03gHCTBeHHYIO H npoH3BO~
CTBeHHyro. )J,HpeKD;Hg HHCTHTyTa H36HpaeTcg CpOKOM Ha 
3 ro~a. YcTaB He HCKniO':IaeT noBTOpHoro ee H36paHHg. 

C JIHBapJI 1964 ro~a ~HpeKTOpOM 06'Le~HHeHHOrO HH
CTHTyTa Jl~epHbiX HCCne~OBaHHH JIBHJieTcg aKa~eMHK 

H.H.Iioromo6oa, aLI~aromuiicJI coaeTCKHH y':leHLIH. Buu;e
~upeKTopaMH OH.HH 6LinH MHOrHe H3BeCTHLie y':leHi.J:e 
cTpaH-y':laCTHHu;. B HacToJimee apeMg HMH ganJIIOTcg aKa
~eMHK K.JlaHuyc 1r ,D,P I H npoliJeccop q.IIIHMaHe lqCCP I. 
)J,upeKTOp HHCTHTyTa - o~HoapeMeHHO H npe~ce~aTenL 
Y':leHoro coaeTa OH.HH, BHu;e-~HpeKTopa - ero 3aMeCTH
TenH H npe~ce~aTenH ceKu;Hii Y':leHoro coaeTaB o6nacTH 
liJH3HKH BLICOKHX H liJH3HKH HH3KHX :meprHH. 

BonpocLI Hay':IHoii ~egTenLHOCTH OH.HH pewaeT Y':le
HLIH COBeT, CeCCHH KOTOporo C03biBaiOTCg ~Ba pa3a B ro~. 
B cooTBeTCTBHH c Y cTaBOM Ka:>K~oe rocy~apcTBO - ':lneH 
HHcTHTyTa HanpaangeT Ha ceccuro Y':leHoro coBeTa ~o 
Tpex caoux npe~cTaBHTeneii H3 ':IRena ae~y~x cneD;Ha
nHCTOB. CoaeT o6cY:>K~aeT H yTBep~aeT nnaHLI Hay':IHo
uccne~oaaTenLCKHX pa6oT, paccMaTpHaaeT pe3ynLTaTLI 
HX BLinOnHeHHg, a TaK:>Ke pe3ynLTaTLI OT~enLHLIX HCCne~o
BaHHH, npucy~aeT npeMHH 3a ny':IWHe Hay':IHLie pa6oTLI, 
BblnOnHeHHLie B )J,y6He •· K ero Be~eHHIO OTHOCHTCg TaK:>Ke 
paccMoTpeHHe H yTBep:>K~eHHe nnaHoB Me~yHapo~Horo 
Hay':IHoro coTpy~HH':IeCTBa H nnaHa coaemaHHii, npoao~HMLIX 
OH.HH, yTaep~eHHe cocTaaa y':leHLIX · coaeTOB na6opa
Topuii. Y':leHLIH COBeT HHCTHTyTa npe~CTaBnJieT CBOH pe
KOMeH~aD;HH KoMHTeTy IlonuoMO':IHLIX Ilpe~cTaBHTeneiino 
BOnpocaM liJHHaHCHpOBaHHJI, CTpOHTenLCTBa HOBLIX 06'LeK
TOB, H36paHHJI ~HpeKTOpOB na6opaTOpHH H HX 3aMeCTHTe
neii. 

XH3HL no~CKa3ana H~eiO C03~aHHJI cneD;HanLHLIX KOH
cynLTaTHBHLIX opraHOB - ceKu;Hii Y':leHoro coaeTa no 4Ju-
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3HKe •BLICOKHX 3HeOrHH, liJH3HKe HH3KHX 3HeprHH H no 
TeopeTH':IecKoii liJH3HKe. CeKu;HH no~po6Ho paccMaTpHBaroT 
Hay':IHLie nnaHLI na6opaTOpHH no HanpaaneHHgM, KOOp~HHH
pyiOT H KOHTpOnHpyroT HX BLinonueHHe, npe~CTaBHJIIOT Y':le
HOMY COBeTy HHCTHTyTa CBOH. OT':IeTLI H peKOMeH~aUHH. 

IlpH CeKD;HgX C03~aHLI cneu;HanH3HpOBaHHLie KOMHTeT·bl 
no pa3nH':IHLIM B~aM MeTo~HKH 3KcnepHMeHTOB. · TaK B03-
HHKHH KOHCYHLTaTHBHLie opraHLI npH CeKD;HH no liJH3HKe 
BLICOKHX 3HeprHii: 4JoT03MynL~HOHHLIH, KaMepHLIH KOMHTe
TLI H KOMHTeT no 3HeKTpOHHLIM 3KCnepHMeHTaM; npH 
ceKD;HH no liJH3HKe HH3KHX 3HeprHH - KOMHTeTLI no CTpyK
Type g~pa, no liJH3HKe Tg:>KeHLIX HOHOB H no HeHTpOHHOH 
4Ju3HKe. KOMHTeTLI BCeCTOpOHHe paCCMaTpHBaiOT Hay':IHLie 
H MeTO~H':IeCKHe BOnpOCLI onpe~eneHHOH o6naCTH liJH3HKH 
HnH BOnpOCLI, CBJI3aHHble C HCnOHL30BaHHeM onpe~eneHHOH 
MeTo~HKH, a TaK:>Ke o6ecne':I~HHg Hay':IHoro coTpy~HH':IecT
aa Me~y na6opaTopHJIMH OH.HHHHay':IHo-uccne~oBaTenL
cKHMH opraHH3an;HgMH CTpaH-yqaCTHHD;. qneHW KOMHTe
TOB H ceKD;HH Y':leHoro COBeTa - KpynHLie CneD;HanHCTLI 
B onpe~eneHHOH o6naCTH liJH3HKH HHH TeXHHKH. 

B na6opaTopugx HHCTHTyTa co3~aHLI Hay':IHo-TeXHH
':IeCKHe COBeTLI - KOHCYnLTaTHBHLie opraHLI ~HpeKD;HH na-
6opaTOpHH, ocymecTBHJIIO~e e:>KeKBapTanLHbiH KOHTpOnL 
3a 3~eKTHBHOCTLIO HCnOHL30BaHHg OCHOBHLIX ycTaHOBOK, 
yTBep:>K~aro~e nnaHbl Hay':IHo-uccne~oaaTenLCKHX H Me
TO~H':IeCKHX pa60T H OT':IeTLI 06 HX BblnOnHeHHH. 

3a y':leHLIMH COBeTaMH .ria6opaTOpHH COXpaHeHLI TOHLKO 
KBanHiiJHKaD;HOHHLie liJyHKD;HH: npHeM K 3a~Te ~HCCepTaD;HH, 
BLI60pLI Ha ~On:>KHOCTH Hay':IHOrO nepCOHana. . 

B nepuo~ no~roTOBKH ngTHneTHHX nnaHOB pa3BHTHg 
OH.HH npoBO~JITcg coaemauug Be~~x y':leHLIX CTpaH
yqacTHHU C o6CY:>K~eHHeM rnaBHLIX TeH~eHD;HH B pa3-
BHTHH TeopeTH':IeCKOH H 3KCnepHMeHTaHLHOH liJH3HKH, C BLI
~eneHHeM HaH6onee Ba:>KHLIX HanpaaneHHH B ~egTenLHOCTH 
HHcTHTyTa Ha ~aHHLiii nepuo~. B cag3H c no~roTOBKoii 

nepcneKTHBHoro nnaHa pa3BHTHg OH.HH B03pacTaeT ponL 

I ' 



HayqHoro nporH03HpoBaHHH. B nocne~HHe ro~M BHHcTH

TyTe Be~eTCH 6onLWaH pa6oTa no C03~aHHIO MeTO~HKH 
nporH03HpoBaHHH pa3BHTHH OHJIH. EMno npoBe~eHo co

BemaHHe 3KCnepTOB CTpaH-yqaCTHHUllO nporH03HpOBaHHID 

H nnaHHpoBaHHIO pa3BHTHH OHJIH c uenLIO cBoeBpeMeH

HOB H · TmaTenLHOH no~roTOBKH llOnrocpoqHMX nnaHoB 

C yqeTOM . rapMOHHqeCKOrO coqeTaHHH B03MO:>KHOCTeH 

cTpaH-yqacTHHU H OHJIH. PauHoHanLHOe pacnpe~eneHHe 
yCHHHH Me)KJJ;y OT~enLHMMH COUHaHHCTHqeCKHMH CTpaHa

MH, pa3pa6oTKa KOHKpeTHMX tiJopM coTpy~HHqecTBa no3BO

nHT H B ~anLHeHWeM o6ecne~HTb BMCOKYIO 34xlJeKTHBHOCTL . 

HayqHblX HCCne~oBaHHH. 

--~----~---@-------------



BhiCWRH OpraH ynpasneHRJI 06'be,AHHeHHhiM HHCTR
TYTOM - KoMHTeT IloJIHoMO'IHhiX IIpe,AcTaBHTeneii. OH 
co6&paeTCJI elKeroAHO R o6cy)l():\aeT BalKReiiWRe sonpo
Chl paJBHTHll OHRH: 6ro,AlKeT, xanRTaJibHOe cTpOH
TeJibCTBO, rO,AOBble R nepcneKTRBHhle OJiaHbl pa3BHTRJI 
lfHCTRTyTa, wxany 'IJieHCKHX BJHOCOB H T .,A. Ha 
CRHMKe: ARPeKTOP OHRH axa,AeMRK H.H.lioroJII06os 
,AOKJia,AbiBaeT IloJIHOMO'IHhiM Ilpe,ACTaBRTeJIJIM CTpaH
y'laCTHR~ 0 ,Ael!TeJibHOCTR lfHCTRTyTa Ja 1973 rOA 

R Ja,Aa'lax Ha 1974 ro,A. 

06'be,AHHeHHhiB HHCTRTYT JI,AepHhiX RCCJie,AOB8.HRB -
nepBhli Me)l():\yHapOAHhiB 4JRJR'IeCKRi ~eHTP CO~RaJIII
CTR'IeCKRX CTpaH EBpODhl R AJRR. 



IIO)lllHCaHHe CorJJaWeHH.II 06 yqpe~eHHH 06'he)lHHeHHOrO HHCTHTyTa 
.ll)leJ)HWX HCCJJe)lOBaHHH COCTO.IIJJOCL 26 MapTa 1956 ro)la B MOCKBe. 

,)-... B HacTo.llmee BpeM.II B OHJIH pa6oTaiOT y'leHwe H3 EonrapHH, BeHrpHH, 

J:
~eMOKpaTH'IeCKOH Pecny6JJHKH BLeTHaM, repMaHCKOH ~eMOKpaTH'Ie
CKOii Pecny6JJHKH, Kopeii:cKoii Hapo)lHo- ~eMoKpaTH'IecKoii: Pecny6JJHKH, 

~ 
(:) ....._ 

MoHroJJHH, IloJJLWH, PyMWHHH, CCCP H qexocnoBaKHH. ~ 



AKTHBHOe yqaCTHe B 
opraHH3aUHH 06beAH
HeHHOro HHCTHTyTa,Ha
Y'IHOM pyKOBO.QCTBe, a 
Tax~e B pa6oTe ero 
pyKOBO.QB~HX opraHOB 
npHHHManH H npHHH
Ma!OT Bbi.Qa~ecx yqe
Hble CTpau-y'laCTHHU. 
Ha CHHMJCe: .QHpeKTOp 
HHCTHTyTa axa,QeMHK 
H .H . Boron106os 6ece
.QyeT c IIonuoMO'IHbiMH 
IIpe.QcTaBHTenBMH Beu
rpuu u PyMbiHHH axa
.QeMHKOM JI.JIHOWH H 
axa.QeMHKOM X.Xyny6e
eM /1966 ro.Q/ . 

Buue- AHpexTopa o.Q
HOBpeMeHHO BBnBIOTCB 
u npe.Qce.Qa TenBMH yqe
HbiX COBeTOB no lilH3HKe 
BbiCOKHX H lilH3HKe HH3-
KHX 3Hepruii. Ha CHHM
xe: suue-AHpexTop 
axa.QeMHK K.Jiauuyc -
npe.Qce.QaTenh Y'leuoro 
COBeTa no lilH3HKe Bbi
COKHX 3HeprHB, yqe
HbiH cexpeTapb CoueTa 
M.r .IDa4lpauosa u npo
llleccop M.H.ConosbeB 
s nepepbiBe Me~y 3ace-
,QaHHBMH. ~ 

Bonpocbl uayquoii .QeB
TenbHOCTH OHJIH pewa
eT Y'leHblii coseT . Ka~
.Qax cTpaua-yqacTHHUa 
npe.QcTasneua ua HeM 
TpeMB 'lneHaMH H3 
qucna se.Qy~ux cne-
UHanHCTOB. 



H 
6e-

O,A-

fiOCTOJIHHO ,AeBCTBYJOUUIM opraHOM ynpaBJieHHJI JIBJIJieTCJI ,AHpeK!lBJI 
OHJIH: ,AHpeKTop B ,ABa BHile- ,AHpeKTopa, H36HpaeMhle KoMHTeTOM 
lloJIHOMO'IHhiX llpe,ACTaBHTeneii. Ha CHHMKe: BH!le- ,AHpeKTOP OHJIH 
npocileccop li . WHMaHe, 3aMeCTHTeJIH ,AHpeKTOpa Jla6opaTOpHB HeiiT
pOHHOB WH3HKH IO.C.JI3BHilKHB H B.H.JIYUUIKOB. 

0.ABH H3 CTapeiiWHX yqeHhiX nOJirapHH, npe,ACTaBJIJIIOWHH 
CBOIO CTpaHy B Ka'ieCTBe fiOJIHOMO'IHOrO llpe,ACTaBHTeJIJI, aKa,AeMHK 
r .Ha,AlKaKOB BhiCTynaeT Ha 3aCe)laHHH KOMHTeTa fiOJIHOMO'iHhiX fipell-
CTaBBTeneii OHJIH /1969 ro.A/. · ~ 



3a 3acnyra B pa3BHTHH HayKH H llOArOTOBKe 
KaApos }"'euwx-4JH3HKOB .lVlll pecny6nuK eoseTCKoro 
eo103a 06'beAHBeHHhiH HHCTHTYT Harpa)I(AeH 106Bnei
HhiM no'leTBwM 3HaKoM U.K Knee, IIpe3HAHYMa Bep
xosuoro eoseTa eeep, eoseTa MHHBCTpOB eeeP 
H BU.ene B 'leCTL 50-neTBll o6pa3osaHHJI eeeP. 
IlpeACeMTenL rKA3 eeep npo4Jeccop A.M .IleT
poCLliHU Bp)"'ae't HarpaAy AapeKTopy OHJIH aKaAe
MBKY H.H.l>oron106osy. 

H3BeCTHwe coseTCKBe y'leHwe B cnei(BanacTw B03-
rnaBnliJOT B OHJIH Ba)I(Hhle uanpasneHBll Ael!TenLHO
CTB.Ha CHBMKe, CAenaHHOM B nepepwBe Me~y 3ace
AaBBliMB Y'leHoro coseTa neTOM 1965 roAa /cnesa 
Hanpaso/: ABpeKTOp JIT<l> ,lJ;.H.l>nOXBHI(eB, ABpeKTOp 
JIH<l> H.M.<l>paHK, aAMBHBCTpaTBBHhli ABpeKTop Hu
CTHTyTa B.H.eeprBeHKO, ABpeKTOp JIJIIJ B.IJ.,ll;)l(ene
nOB, AapeKTOp JIJIP r .H.<l>nepoB, ABpeKTOp JIB3 
B.H.BeKcnep. 



1( 

qneuw Y'leHoro coseTa OHJIH npoclleccop B.lleTp)I(Hmca 
;qccP/, npoclleccop ,n;.qynT:JM /MHP/ H npoclleccop B.ll.,li;)Kenenos 
I OHJIH/ o6cy:lK,AaJOT nnauw uay'luoro COTPY.AHB'IeCTBa /1967 ro.Aj. 

llOnHOMO'IHlale llpe,ACTaBHTenH CTpaH-y'laCTHBil: )J;.Q:JB:JrMB.A 
/MHP/, ~.runb6epT ;r.n;P/ u A.M.lleTpocbJIHil /CCCP/ so spe:w• 
DOCeUleHHJI Jla6opaTOPBB Blai'IHCnBTenbHOi TeXHHkH B aBTOMaTH:JanuH. 

.llHpekiUII OHJIH 1959-
1961 rr.: npo~eccop 
3.,ll;:lKakOB /HPI>/, upo
teccop ,li;.H.BnoxHHnes 
/CCCP I H up~ecci. 
Bau rau -qau /KHP . 

qneuw Y'leuoro cose
Ta BO BpeMJI DOCeUleHHJI 
OAHOi B3 na6opaTopui 
OHJIH. 



06~eA&HeHRWi BBCTB· 
TYT nocell\aiOT M.Horae 
rocyAapCTBeHBWe B 
napTBiiHwe AeliTeJIB pa3-
BWX CTpaH. B 1969 rOAY 
COCTOliJICll BB3BT B 
OHJIH napTBiBo-npasa
TeJibCTBeHHOi AeJiera· 
JliiB MouronbcJCoii Ha
poA&oi Pecny6JIBJCB so 
rnase c ID.UeAeH6anow. 

liOJibwyiO IIOMOII\b H 
BHBMaHHe HHCTBTYTY 
OJCa3WBan npe3HAeHT 
AKaAeMHB uayK CCCP 
M.B.KeJIAWW. 

B 1972 rOAY ,ny6Hy noceTHJI llpeACeAaTenb roc
JCOMHTeTa no HayKe, TeXHH'IeCKOMY nporpeccy H swc
weMy o6pa3oBaHHIO HapOAHOB Pecny6nHKH lionrapHH 
H .llarraJoB. 

C Ae.tnenbHOCTbiO OHRH, c pa6oToii B HHCTHTyTe 
y'leHWX H3 r _np 03HaKOMHJICJI BO BpeMJI CBOero BH3HTa 
B _ny6Hy rrpe3H.[IeHT AKa.[leMHH HayK r _np r .Knape. 



~spexTopy OHJIH axaAeMHKy H.H.lioroJU06osy 3a 
BWAaiD~ecR Hay~Hwe 3acnyrs npscy~eHa cTeneHh 
fio~eTHOrO AOKTOpa BpounaBCKOrO YHHBepCHTeTa 
llonhCKOH HapoAHOH Pecny6nsKH . 

B 1970 rOAY ~y6Hy no
ceTsna ~neH llonsT6wpo 
UK lionrapcxoii KoMMy
HHCTH~ecxou napTHH Uo
na ~parou~esa. Ha 
CHHMKe: aKaAeMHK 
H.M .~paHK paccxa3w
saeT TOB. u.~paroii~e
soB: o pa6oTax y~eHwx 
na6opaTOpHH HeHTpOH
HOB d!H3HKH HaHMDYDhC
HOM peaKTOpe. 



Y'ieHble OHJIH JIBnliJOTCll 'ineuaMH Hayquo-xoop~
uauuouuoro COBeTa HHCTHTyTa ciJH3HKH BblCOKHX 3Hep· 
rui B CepnyxoBe. Axa~eMHK I>.M.IlouTexopBO snepe· 
pblBe :Me~y 3ace~aHHliMH 6ece~yeT c 'ineHOM CoBeTa 
npociJeccopoM JI.I>.OxyueM . 

B JIHBape 1971 ro~a ua nyqxe cepnyxoscxoro ycxo
pHTenll 3anyiUeHa 6onLIUall so~opo~Hall xaMepa OHJIH 
"JIJO~Muna". 

~ 

Tecuble uay'lllble xouTaKTbl CBll3blBaJOT y'ieHblX 
QHJIH CO MHOrHMH YHHBepCHTeTaMH H HHCTHTyTaMH 
CTpaH-y'iaCTHHU. Ha CHHMKe: peKTOp BpounaBCKOrO 
yHHBepcHTeTa IIHP npoc~Jeccop M.OlKexoscxu:ii 
/B UeHTpe/ 06CYlK~aeT BOnpOCbl COTpy~HH'ieCTBa BO 
BpeMll CBOero BH3HTa B ,IJ;y6Hy B 1972 ro~y C a~MH· 
HHCTpaTHBHblM ~peKTOpOM HHCTHTyTa B.JI.KapnoB· 
CKHM. 



B CT8.HOBJJeHHH H pa3 • 
BHTHH 06~eAHHeHHOrO 
HHCTHTyTa npHHHNanH 
akTHBHOe yqaCTHe H3" 
Be CTHWe COBeTCkHe Y'le
uwe . Ha cuuwxe cnesa 
uanpaso : axa~ewux 

H.JI.IIowepaH'IYk, axa
~ewHK C.H.Bepuos H 
axa~ewux B.H.Bexcnep. 



MHoroneTHee HayqHoe coTpy.!{HHqecTso CBll3biBaeT 
.!{Ba Me>K.nyHapo.!{HbiX Hay qHbJX l(eHTpa - OHJIH H 
UEPH. 06cyJK.!{eHHe ero liBnlleTcll npe.!{MeToM pery
nllpHbiX BCTpeq ~peKI(HH 3THX l(eHTpOB. Ha CHHMKe: 
.!{HpeKTOp OHJIH aKa.!{eMHK H.H.lioromo6os H reHe
panLHblii .!{HpeKTOP I.lEPHa npoi~Jeccop B.EH~e s )l;y6-
He B HIOHe 1971 ro.!{a . 

~H3HJCH OHJIH s pa:Y
xax coseTCKo-a:YepB-
KaBcKoro COTPYABB-
qecTBa yqacTBOBanB 
B BCCneAOBaBH.X Ba 
xpynKemDeM YCKOpBTene 
B liaTaBBB /CIDA/. 

HAeT 3KcnepHMeHT. ~ 



Bo BpeMI CBOBJ: BB3B• 
TOB )"'eawe OHJIH B 
UEPHa o6cyJK,AaJOT Bo· 
npocw Ha)"'Horo coTpyJl· 
HBqecTBa. ~peKTOp 
Jla6opaTOpHB BWCOKBX 
3BeprBi npo~eccop 
A.M.IiiUI)UUI paccxa· 
3WBaeT npo~eccopy 
H. rom • .IUIIMBJlT • Knep· 
MOBy B a,llMBHBCTpa • 
TBBHOMY JlBpeKTOpy 
UEPH ·1 r .X.XewnToay 
o nporpa:w:we pa6oT JIB3 
I oxu6p1. 197 4 ro,lla/. 

B 1975 r. 061.eJlB· 
HeHHWH BHCTBTYT DOCe • 
TBn .llBpexTop HauBo· 
HanbHOH YCKOpBTenJ.· 
Hoii: na6opaTopBH CiliA 
/liaTaBHI/ npo~eccop 
P . BuncoH. CocToxnucJ. 
neperoBopw onpoBe,lle· 
HHH COBMeCTHWX HC· 
cne,llOBaHHH yqeHWMH 
OHJIH H HAJI. Ha CHHM • 
xe: ,llHpexTop HAJI 
p .BHnCOH, 3a:weCTH· 
TeDJ. JlBpeKTOpa JIB3 
A.A.Ky3HeUOB, Ha· 
qaDJ.HHK ynpaBneHHR 
rKA3 CGCP A.A.Ba· 
CHDbeB, BHUe·,llHpeKTOp 
OHJIH K.JiaHuyc B xpu· 
oreHHOM OT,Ilene Jla6o· 
paTOpHH BWCOKHX 3Hep· 
ruii:. 



Yqeawe OHJIH cos
wecTao C HTanbliHCKHMH 
B PYMWHCKBMB clJB3BKa
MB Be.D.yT 3KCnepBMeHTW 
C fiOMO~b~ CTpBMepHOH 
Kawepw swcoKoro .u.as
neaaJI aa caaxponaKno-
Tpoae na6opaTOpBB 
JI.D.epawx npo6new. Ha 
CHBMKe : OJJ.BH B3 pa6o
'IBX MOMeHTOB 06CyJK• 
.u.eHBJI nonyqeaawx pe-
3ynbTaTOB. 

Tpa.u.anaoaaww cTano 
COTPY.D.HB'IecTBO yqeawx 
OHJIH a KaapcKoro YHB
sepcaTeTa. <I>B3BKB APE 
yqaCTBY~T B COBMeCT· 
HWX pa60TaX, BWfiOnHJie· 
MWX clJOT03MynbCBOH" 
HWM MeTOJJ.OM. Ha CHBM" 
Ke : npoclJeccop KaapcKo
ro YHBBepCBTeTa Mo
xawwe.u. 3nb Ha.u.a o6-
cyJI(JI.aeT C pyKOBOJJ.BTe
neM rpynnw K.,D;.Ton
CTOBWM sonpocw aayq
aoro COTPYJJ.HB'IecTBa 
/1973 ro.u./ . 



llepsai BCTpeqa C pyCCKHM CHeroM. ~HHCKHB 
CTHUeH.IIHaT OHJIH A· p ,L\.H8,1J.xapHB C cynpyroi B ,Lly6· 
ue . 

H3yqeuue B3aHMOAei· 
CTBHB aHTBUpOTOHOB C 
3Hepruei 20 F3B npo· 
BOAHTCI C UOMO~llb!O 

ABYXMeTpOBOB lKBAKOBO· 
AOPOAHOB KaMepbl "JIJOA· 
MHna". B pa6oTax 
yqacTBYIOT illHHCKBe yqe • 
Hble . Ha CHBMKe : 
C.JlbJOHr /,Z,uuniHABI/ H 
M .Wa!llpauou /CCCP/ . 



CpeAB sceMHpHO H3BecTH~X yqeH~x. noceTHBWBX 
)J.y6Hy , 6~n B~.QaJOil{HHCll 4JpaHUY3CKHH 4JH3HK H o6-
ll.{eCTBeHH~H .Qel!Tenh cl>pe.Qepax JIConao-KlopH jaTo
poi cnpasa/ . 

H3BeCTH~ii aMepaxaH
cxaii yqeH~ii r .Ca6opr 
DO BpeMll BH3HTa B )J.y6-
HY B 1972 rO.li.Y· Ha CHHM
xe: r . Ca6opr, .QHpeKTOP 
na6opaTOpHH ll.ll.epHbiX 
peaKUHH aKa.QeMHK 
r .H.cl>nepoB H COTpy.Q
HHK 3TOH na6opaTOpHH 
IO.U.OraHeCliH. 



Bhi.D.aJO~Hcll .u.aTCKHH 
yqeHhiH HHnbc Eop 6hln 
rocTeM 06~e.D.HHeHHoro 
HHCTBTyTa. Ha CHBMKe: 
H .M.cl>paHK, HHnbc Eop, 
JI .A.CMOPO.D.HHCKHH. 

reHepanbHhiH .D.HpeK
TOp MArAT3npo4Jeccop 
3.3KnyH.D. 6ece.u.yeT c Ha
qanbHBKOM 0T.u.ena HO
BhiX MeTO.IJ.OB yCKOpeHHJI 
OHJIH B.II.CapaHI{eBhiM 
/1972 r./. 



rocTeM )l.y6Hbl 6bln 
BbiJJ.&IO~HHCJI aHrnHii· 
CKBH y'leHbiH ll.)l.BpaK. 

HlsecTHblii aMepHKaH· 
CKHH ~HlHK npo~eccop 
U .·C.By ll03HaKOMHJiaCb 
c rpynnoii y'leHbiX HHc
THT)'T&, PYKOBOJJ.HMOB 
B .A.HBKBTHHbiM , H BX 
pa6oTaMB Ha ycxopaTe
ne H<I>B3 /Cepnyxoa/. 

MHoroneTHee Hay'IHOe cOTPY.D.HH'ieCTBO call· 
JbiBaeT y'leHHUY <l>.:lKoJIHo· KIOpH - (jlpaHUYJCKo· 
ro (j!HJHKa JICaHHY Jla6eppar c y'ieHLIMH HHCTH
TyTa. JIC.Jia6eppHr H pyKOBO,D.HTem, Hay'IHOB 
rpynnw OHRH B.li.<l>nllrHH o6cylKJI,aiOT peJynL· 
TaTbl COBMeCTHOB pa60Tbl. 



1964 ro.Q. B ,ZJ;y6ue npo
XO.IUina Mel!C,Ayuapo,A
ua.a xoutepeHIUIJI no 41• -
3111Ce BWCOICIIX 3Heprlli, 
B ICOTOpoi UpHH.anB Y'IAC • 
THe yqeuwe 6onee 
30 CTpau. ~HCICYCCHJO B 
3ane 3ace,Aauui Be,AyT 
axa,Aewux H.E. Tauu 
/cnpaua/ u npoi!Jeccop 
~.~.Huaueuxo. 



' YqaCTHHKB XOH~epeH· 
WIH Ha 3XCXYPCBB no 
MoCXOBCXOMY MOpiO. 

Ha XOH~epeHUBB BbiCTynaeT .!J.BpeKTOp Jla6opaTOpBB 
BbiCOKHX 3HeprBB /HbiHe .!J.BpeKTOp HHCTBTyTa Teope • 
yuqecxoli: B :JxcnepuMeHTanbHOB ~B3BKB/ npo~eccop 
H .B . llysuno. 





0Kono 100 yqeHblX OHJIH yqacTaoaanH B pa6oTe 
XV Me)K~yHapo~Hoii KoHclJepeHUHH no cl>HJHKe BbiCOKHX 
3HeprHii B KHeBe a 1970 ro~y . OHJIH 6bln o~HHM HJ 
opraHH3aTopoB 3TOH KOHclJepeHUHH . Y'leHble HHCTHTyTa 
npe~CTaBHflH 64 ~OKna~a C peJyflbTaTaMH HOBbiX HC
cne~oBaHHH . 



B Kynyapax KOH~e-
peun.aB - B3BeCTHWe 
yqeuwe: B . BaltcKoucll, 
E.rperopB /UEPH/, 
M.A.MapKOB, A.JI.MBHI( 
/CCCP/. 

qneuw OprKOMBTe
Ta MelK,AyHapo)Uiolt 
KOHcllepeHI(BB UO cllB3BKe 
BWCOKBX 3HeprBit / B 
l(eHTpe/: 3.K.CyAap-
mau, P .MapmaK , 
H.H. Eoromo6oB. 

B 3ane 3aceAaHBit 
MelK,AyHapOAHOH KOHclle
peHI(BB no auuapaType 
B cllB3BKe BWCOKBX 3Hep
rBJt, ~y6Ha, 1970 rOA .• 



Y'leHble OHRH npHHHMaJIH )"'aC THe B Me~)'Ha
po.tiHOH KOHcjlepeHI.lHH no MHpHOMY HCnOJIL30BaHHIO 
aTOMHoii 3HeprHH B JICeHeBe B 1971 ro.11.y. BbicTynaeT 
aKa.tleMHK r .H.ci>JiepoB . 

llpe.t~ce.t~aTeJIL KoMoccapoaTa no aTOMHoii 3Heproo 
cl>paHUHH «<> .lleppeH ocMaTpnsaeT 3KcnoHaTbl OHRH 

~ Ha BbiCTaBKe " JICeHeBa -71 " . 



BbicTaBxa "Ilpu6opbl cacTeMbl KAMAK" 6hlna op
raua3oBaua B .lJ.y6ue B 1974 ro~y. Ee oprauu3aTopbl
OHJIH H o6'be~uueuue 3aBo~oB 11~epuoro npu6opo
cTpoeHHll "Ilonou" /IIHP I . 

B .lJ.y6ue perym1puo 
YCTpaBBaR>TCll BhiCTaB
xu 3nexTpouuoi annapa
TYPhl CTpau - )"'aCTHilll 
OIUIH. Ha BhiCTaBxe 
ueurepcxoro BHemue-
ToproBoro npe~npuliTBll 

M3TPHMIIEKC B 1969 
ro~y. 3xcnouaTbl oc
MaTpBBaiDT 3aMeCTB
Tellb ~pexTopa JIB3 
H.H .CeMeuwmxBH, ~u
pexTop JIBTA M.r.Me
~epliXOB B 3aMeCTBTenb 
~apexTopa Jia6opaTopau 
H.H.roBopyu. 
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[ !~:z:.: TOPH.H TEOPETHqE(:KoJiu --- 0 J 

B. MOMeHT o6pa30BaHHH JlaoopaTOpHH TeopeTHqecKoii 

4JH3HKH B 1956 ro~y B Heii qHCJIHJIOCb BCero 27 HayqHblX 

COTpy~HHKOB, a K 1975 ro~y HX KOJIHqecTBO B03pOCJIO ~0 

140. 3a. 3TO apeMH coTpy~HHKaMH JIT«<» ony6nHKOBaHo 6o

nee 20 MOHOrpadJHii H yqe6HHKOB no dJH3HKe 3JieMeHTapHbiX 

qacTH~ H dJH3HKe H~pa /eM. nepeqeHb B KOH~e CTaTLH/. 

TpH ~HKJia pa6oT 6LIJIH OTMeqeHLI JleHHHCKHMH H rocy

~apCTBeHHblMH npeMHHMH. 3a npome,IUIIHe rO~bl JIT«!» CTaJia 

O~HHM H3 Be~yiQHX MHpOBblX ~eHTpOB TeopeTHqeCKOH 4Ju-

3HKH. Ee ny6JIHKa~HH · HMeiOT XOpOWyiO penyTa~HIO H BHH

MaTeJibHO H3yqaiOTCH dJH3HKaMH BO BCeX yrOJIKaX 3eMHOrO 

mapa. 

Jla6opaTOpHH TeopeTHqecKOH dJH3HKH HrpaeT nOCTOHHHO 

B03pacTaiOIQYIO pOJib B opraHH3a~HH HayqHblX HCCJie~oBa

HHii H no~roTOBKe cne~HaJIHCToa-TeopeTHKOB KaK B Co

aeTCKOM Co103e, TaK H B ~pyrux cTpaHax - yqacTHH~ax 

OH.HH. B JIT«<> cTaJIH KaH~H~aTaMH H ~OKTopaMH HayK . 

MHOrHe yqeHble CTpaH-yqacTHH~. 3~eCb BblpOCJIH TaKHe 

yqeHble C MHpOBbiM HMeHeM, KaK aKa~eMHK A.A.JioryHOB 

/CCCP I, 6onrapcKHii aKa~eMHK H. To~opoa, 3aBe~yroiQHii 
KadJe~poii TeopeTuqecKoii 4JH3HKH B YHHBepCHTeTe ryM-

60Jib~Ta /liepJIHH, r ,D;P I npodJeccop «<»paHK KawnyH, ~
peKTOp HHCTHTyTa «<»H3HKH B XaHoe npodJeccop HryeH 
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BaH XLey, nonLCKHe TeopeTHKH npodJeccopa 3.ranHceauq, 

B.Pb16apcKa, H3BeCTHble COBeTCKHe yqeHble - COTpy~HHKH 

JIT«<» npodJeccopa B.A.MeiQepHKOB, B.r .ConoaLeB, aK~e

MHK AH rpy3HHCKOH CCP A.H. TaaxeJI~3e, qJieH-Kop

pecnoH~eHT AH CCCP - ,D;.B.lliupKOB. 

Jla6opaTOpHH TeopeTHqecKOH dJH3HKH nOMep)KHBaeT 

nJIO~OTBOpHble HayqHble KOHTaKTbl CO MHOrHMH HayqHblMH 

~eHTpaMH cTpaH - yqacTHH~ OH.HH, a TaK)Ke c Hau6onee 

• H3BeCTHLIMH HayqHLIMH ~eHTpaMH ~pyrux cTpaH. Oco6eHHO 

TeCHblH xapaKTep HMeiOT MHOrOJieTHHe HayqHLie CBH3H 

TeopeTHKOB JIT«<> c 3KcnepHMeHTaTopaMH OH.HH. 

Jla6opaTOpHH TeopeTHqecKOH dJH3HKH HrpaeT HCKJIIOqH

TeJILHYIO pOJib KaK ~eHTp no no~rOTOBKe BblCOKOKBaJIHdJH

~HpOBaHHblX dJH3HKOB H opraHH3aTop Me~yHapO~HblX H BCe

COI03Hb1X KOHdJepeH~HH, CHMn03HYMOB H WKOJI, B TOM qucne 

WKOJI ~JIH MOJIO~blX yqeHLIX, KOTOpble· nOJib3YIOTCH HeH3-

MeHHbiM ycnexoM. 

Jla6opaTOpHH COCTOHT H3 ~BYX OT~eJioB- OT~enadJH3HKH 

3JieMeHTapHbiX qacTH~ H OT~eJia TeOpHH aTOMHOrO H~pa. 

Cpe~H OCHOBHblX HanpaBJieHHH HCCJie~OBaHHH MO)KHO Bbl

~eJIHTb CJie~yiOIQHe 06IQHe "nOTOKH": KBaHTOBaH TeOpHH 

IIOJIH, Te.OpHH H npHJIO:>KeHHH ~HCnepCHOHHblX COOTHOWeHHH, 

TeopHH B3aHMo~eiicTBHH 3JieMeHTapHLIX qacTH~ npH Bblco-



KBX :meprBBX, TeOpBB rpaBBTaiJ,BB, TeopBB B,D;epHOH CTpyK

Typhl, TeOpBB B3aBMO,IJ;eHCTBBB 3ReMeHTapHhlX qaCTBU. B 

B,D;ep C B,D;paMB, TeOpBB KOH,IJ;eHCBpOBaHHhlX cpe,n. 

Ha l}JopMBpoBaHBe m,tyqHhlX HanpaBneHBii, onpe,nenBBWBX 

pa3BBTBe Jla6opaTOpBB Ha MHOrBe rO,IJ;hl, pewaiOIIJ,ee BRBB

HBe OKaJanB l}JyH,IJ;aMeHTaRLHhle pa60Thl no KBaHTOBOH Teo

pBB nonB /KTII/, MeTo,ny ,IJ;BCnepCBOHHhlX COOTHOWeHBH 

/ ll,C/, TeopBB cBepxTeKyqecTB B cBepxnpoBO.IJ;BMOCTB, Bhl

nonHeHHhle H.H.Eoromo6oBLIM B cepe,nBHe 50-x ro,noB. 

B OCHOBY MaTeMaTBqecKB KOppeKTHOH l}JopMynBpOBKB 

TeopBH nepeHopMBPOBOK B KTII 6hlno nono:>KeHo noHHTBe 

Ma TpBll,hl pacceBHBB, no,nqBHBIOIIJ,eHCB OCHOBHhlM l}JBJBqe

CKBM npBHIJ,BnaM - YHBTapHOCTB, penHTBBBCTCKOH Ko

BapBaHTHOCTB B npBqBHHOCTB. pocne,IJ;HBH BrpaeT OC060 

Ba:JKHYIO ponL B pa3BBTBB TeOpBB, a ero OpBrBHanLHaR 

l}JopMynBpOBKa B3BeCTHa KaK "ycnOBBe MBKponpHqBHHOCTB 

Eoroni06oBa". B paMKax ocHOBHhlX l}JBJBqecKBX npBHU.BnoB 

MaTpBIJ,a pacceBHBB MO:>KeT 6hlTb nOCTpOeHa BO BCeX no

pB,nKaX TeopBB B03Mylll,eHBii. TeM caMhlM BnepBhle 6hlna 

pa3pa6oTaHa aKcBoMaTBqecKaB TeopBB B03Mylll,eHBii B KTII. 

Bnocne,ncTBBB TaKoii no.nxo.n nocny:>KBn oTnpaBHoii ToqKoii 

,D;RB nOCTpOeHBB BCeH TeOpBB KBaHTOBaHHhlX noneii Ha HOBOH 

OCHOBe - aKCBOMaTBqeCKOH TeOpBB nonH. AKCBOMaTBqe

CKOe nOCTpOeHBe TeOpBB B03Mylll,eHBH noKa3ano, qTo OCHOB· 

Hhle TPY.IJ;HOCTB COCTOBT B HeqeTKBX onpe,neneHBBX, a He 

B KopeHHoii nepecTpoiiKe l}JBJBqecKBX npBHU.BnoB. Ha 3TOM 

nyTB 6hlna C03,IJ;aHa CTporaB TeOpBB nepeHOpMBpOBOK, 

nonyquBwaB HaJBaHue " R -onepau.BB Eoronro6oBa". Pa-

6oThl 3Toro HanpaBneHBH onpe,nenunu .nanLHeiiwee pa3BBTBe 

ieopBB B nocny:JKBnB OCHOBOii ,nnB MeTo.na ,nucnepcBOHHhlx 

COOTHOWeHBH. Pa3BBThle B HBX MeTO,IJ;hl HBRBIOTCB ceiiqac· 

HaB6onee 3clxl>eKTBBHhlM "pa6oqBM BHCTpyMeHTOM" ,nng 

BCcne,nOBaHBH HOBhlX TeOpBH. 

O,nBH B3 paJ,nenoB KTII - KBaHTOBaB 3neKTpo,nBHaMBKa -

npeKpaCHO OnBChlBaeT ,IJ;aHHhle OnhlTOB no BJyqeHBIO B3aB

MO,IJ;eHCTBBB l}JoTOHOB c 3neKTPOHaMB. Pa6oqBM annapaTOM 

B 3TBX uccne,noBaHBBX ~BnBeTCB TeopBH B03Mylll,eHBii. B 

cepe,nBHe 50- X rO,IJ;OB B paMKaX KBaHTOBOH 3neKTpO,IJ;BHa

MBKB 6hln npe,nno:JKeH MeTO,IJ; ,IJ;BCnepCBOHHhlX COOTHOWeHBH, 

n03BORBIOlll,BH nonyqaTL COOTHOWeHBH Me:>K,ny l}JBJBqecKBMB 

BenuquHaMB 6e3 ucnonLJOBaHBB ypaBHeHBii ,nBB:>KeHBB. B 
MeTo,ne ll,C o6o611J,ancB ,naBHO B3BeCTHLIH B onTBKe pe3ynb

TaT: B3 O,IJ;HOH TOllbKO npBqBHHOCTB cne,nyiOT onpe,neneHHhle 

aHaRBTBqecKBe CBOHCTBa BenBqBH, onBChlBalOIIJ,BX BORHOBhle 

npou.ecchl. B KBaHTOBoii TeopBB nonB TaKBe cne,ncTBBB 

l}JopMynBpyiOTCB ,nng MaTpBqHhlX 3ReMeHTOB MaTpBll,hl pac

ceBHBB B TepMBHaX BX aHaRBTBqecKBX CBOHCTB B KOMn

neKCHOH nnocKOCTB 3HepreTuqecKoii nepeMeHHOii. AHanB3 

3TBX CBOHCTB n03BOnBeT nonyqBTb BHTerpanLHhle COOTHO

weHBB /ll,C/ Me:JK,ny ,neiiCTBBTenLHOH /pacceBHBe/ B MHB

MOH /nornomeHBe/ qacTBMB MaTpBqHhlX 3neMeHTOB. TaKoro 

po,na COOTHOWeHBB, He OCHOBaHHhle Ha npBMeHeHBB TeOpBB 

B03Mylll,eHBH, OKa3aRBCL OC06eHHO Ba:JKHhlMB ,D;RB CBRLHhlX 

B3aBMO,IJ;eHCTBBH, r,ne caMO nOHBTBe.KOHCTaHThl B3aBMO· 

,neiiCTBBB He BMeno O,IJ;H03HaqHoro CMhlCna. 0,nHaKO no

cne,noBaTenLHOe npoBe,neHBe 3Toii nporpaMMhl HaTonKHy

nocL Ha cepLe3Hhle Tpy,nHOCTB MaTeMaTuqecKoro xapaK

Tepa. 

ll,nB ee npo,non:>KeHBH 6hlnB ToqHo cl}JopMynupoBaHhl 
aKCBOMaTBqeCKBe OCHOBhl TeopBB, n03BOnBBWBe MaTeMa-

TBqecKB CTpOrO BhlBeCTB ,IJ;BCnepCBOHHhle COOTHOWeHBB. 

0CHOBHhlMB npBHIJ,BnaMB BBRBIOTCH ROKaRbHOCTb B npB

qHHHOCTL, T .e. npe,nrrono:JKeHBe 0 TOM, qTo KBaHTOBhle nonB 

COOTBeTCTBYIOT qaCTBIJ,aM, B3aBMO,neiiCTBYIOIIJ,BM B TOqKe, 

a CKOpOCTb pacnpOCTpaHeHBH B3aBMO,IJ;eHCTBBH KOHeqHa. 

ll,oKa3aTenLCTBO ll,C /ARB nBoH-HYKROHHOrO pacceHHBB/ 

6hlno ,naHo B 1956 r. Ha B3hlKe HoBoro MaTeMaTBqecKoro 

annapaTa, Haxo,nBIIJ,erocB Ha rpaHBU.e TeopBB o6o6lll,eHHhlx 

l}JyHKIJ,BH B TeOpBB l}JyHKIJ,BH MHOrBX KOMnneKCHhlX nepeMeH

HhlX. 

__, ll,oKa3a TenLCTBO BBeno B l}JB3BKY HOBhlH CTaH,napT CTpO

rOCTB MaTeMaTBqecKBX nOCTpOeHBH, O,IJ;HaKO rnaBHOe ero 

3HaqeHBe COCTOBT B TOM, qTo OHO npBBeno K B03HBKHOBe

HBIO B l}JB3BKe HOBOrO nOHHTBB 06 aMnRBTy,ne pacceHHBH 
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KaK e,IJ,HHOH aHanHTH'IeCKoii liJYHKUHH nepeMeHHbiX pacce.R

HHH, onHCbiBaiD~X O,IJ,HOBpeMeHHO PH.D. npoueCCOB. 3TO 

noH.RTHe nocny:>KHno ocHoaoB: c03.D.aHH.H cneuHanhHoro .R3hiKa 

B TeOpHH CHllhHbiX B3aHMO,IJ,eHCTBHH H BO MHO rOM onpe,IJ,e

llHllO ,IJ,allhHeiimee pa3BHTHe TeOpHH 3lleMeHTapHbiX 'laCTHU. 

~oKa3aTenhCTBo ~C oKa3ano nenocpe.u.cTaennoe BnHHHHe 

Ha nOCTaHOBKY HOBbiX OnhiTOB, TaK KaK 3KCnepHMeHTanhHa.R 

npoaepKa ~C 03HaqaeT npoaepKy OCHOBHbiX npHHUHnOB, 

3anO:>KeHHblX npH HX BbiBO,IJ,e. ~ll.R ,IJ,OCTynHhiX cerO,IJ,H.R 

3HeprHH 'laCTHU ,IJ,HCnepCHOHHbie COOTHOilieHH.R cornacyiOTC.R 

c 3KcnepHMeHTanhHbiMH .u.anHhiMH H cny:>KaT ocnoaoB: ,IJ,n.R 

Oficy:>K,IJ,eHH.R HOBhiX .RBlleHHH. 06meliJH3H'IeCKOe 3Ha'leHHe 

,!J,OKa3aTellbCTB ~C ,IJ,ll.R nHOH-HYKllOHHOrO pacce.RHH.R onpe

,IJ,ell.RllOCh eme H TeM, 'ITO OHO n_pH,IJ,aaano nOllHhiH CMbiCll 

liJH3H'IeCKOH BenH'IHHe KOHCTaHThl Me30H-HYKllOHHOrO B3aH

MO,IJ,eHCTBH.R, KOTOpa.R Bblpa:>KanaCb qepe3 3KcnepHMeHTanh

HO Ha6nro.u.aeMwe aenH'IHHhl nonnoro H .IJ.H4>4JepeHuHanhnoro 

ceqeHHii; 

CTporoe .IJ.OKa3aTenhCTBO ,IJ,HcnepcHOHHbiX cooTHomeHHH 

nocTaBHllO HOBbiH MeTO,IJ, Ha npO'IHbiH liJyn,IJ,aMeHT, H C 3TOrO 

apeMeHH on nony'IHn aceo6mee npH3HaHHe, a coaeTcKa.R 

mKona B .u.anHOM pa3.u.ene liJH3HKH 3aH.Rna ae.u.ymee MeCTO 

B MHpoaoB: HayKe. 

Ba:>KHa.R HHiiJopMaUHH o caoiicTaax aMnnHTY.IJ. pacce.RHHH 

B KBaHTOBOH TeOpHH non.R CO,IJ,ep:>KHTC.R B p.R,IJ,e TeopHH B03-

MymenHB:. ~n.R H3y'leHHH aHanHTH'IeCKHX caoiicTB o6mero 

qneHa 3Toro PH.IJ.a 6wn pa3BHT MeTO.IJ. Ma:>KopHpoaaHHH ,IJ,Ha

rpaMM <l>eiiHMaHa, n03BOll.RID~H CY.IJ.HTh 06 o6naCTH aHanH

TH'IHOCTH npOH3BOllhHO CllO:>KHOH ,IJ,HarpaMMbl no COOTBeTCT

BYIDIUHM o6nacT.RM necKonhKHX npocTeii~Hx ,IJ,HarpaMM. Ha 

3TOM nyTH nony'leHbl ,IJ,HcnepCHOHHble COOTHOilieHH.R no ne

pe,IJ,aHHOMy HMnynhcy, TaK :>Ke KaK H ,!J,HCnepCHOHHhle COOT

HOilieHH.R ,IJ,ll.R napUHallhHbiX BOllH, KOTOpble He nony'I~IOTC.R 

H3 O.IJ.HHX ~TonhKO nHneiiHhiX nocTynaTOB KTII. 

B pa6oTax aKa,IJ,eMHKOB A.A.Jlorynoaa H B.C.Bna,IJ,HMH

poaa anepawe c!lJopMynHpoaanw H .u.oKa3aHhl ~C .u.nH He·

ynpyrHx npoueccoa, B K(>Topwx po:>K,IJ,aeTCH 6onhwoe 'IHCno 
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BTOpH'IHbiX 'laCTHU. JlorH'IeCKHM pa3BHTHeM HX .RBll.ReTC.R 

H3y'leHHe ananHTH'IeCKHX CBOHCTB aMnnHTY.IJ. MHOroqaCTH'I

HhlX npoueccoa no nepeMeHHhiM, O.IJ.HOH aw.u.eneHHOH qacTH

uw. 3TO HanpaaneHHe, nony'IHBiliee H3BeCTHOCTh KaK TeOpHH 

HHKll103HBHbiX npou;eccoa, nawno_ a nocne.u.nee BpeM.R WHpo

KOe npHMeHeHHe H pa3BHTHe B CB.R3H C OnhiTaMH npH Bbl

COKHX 3HeprHHX. Hcnonh30BaHHe o6~x npHHUHnoa KTII 

n03BOllHllO nony'IHTh Ha 3TOM nyTH aCHMnTOMaTH'IeCKHe 

orpaHH'IeHH.R Ha noBe,IJ,eHHe ce'leHHH B3aHMO,IJ,eHCTBHH npH 

caepxawcoKHX 3HeprHHX, Hrparo~e aa:>KHyro ponh npH nna

HHpoaaHHH H HHTepnpeTaUHH 3KCnepHMeHTOB Ha yCKOpHTe

n.RX. 3TH OUeHKH cny:>KaT, TaK CKa3aTh, "orpaHH'IHTell.RMH" 

4JanTa3HH TeopeTHKOB npH noCTpOeHHH HMH KOHKpeTHhiX 

MO,IJ,eneii B3aHMO,IJ,eHCTBH.R 'laCTHU npH BbiCOKHX 3HeprH.RX, 

a 3KcnepHMeHTanhHa.R npoaepKa no3aon.ReT CY.IJ.HTh o cnpa

ae,IJ,nHBOCTH OCHOBHblX npHHUHnOB TeOpHH. IlllO,IJ,OTBOpHbiM 

oKa3anoch npHMeHeHHe ~C H a o6nacTH cpe,IJ,HHX 3HeprHii 

/o6nacTh pe3oHancoB/. BonhmoB: aKna.u. a pa3BHTHe 3Toro 

HanpaaneHHH 6wn c.u.enaH rpynnoB: TeopeTHKOB ~y6nw; Ho

BOCH6HpcKa, Bapwaaw H KpaKoaa, pa3pa6oTaawHX opHrH

HanhHbiH MeTO,IJ, no,IJ,XO,IJ,a K npo6neMe B3aHMO,IJ,eHCTBH.R H 

B3aHMOCB.R3H npoueCCOB npH 3THX 3HeprH.RX /nony'IHBWHH 

Ha3BaHHe "~y6HeHCKHii MeTO.D."/. AnanH3 coaoKynHOCTH 

npoueCCOB /nHOH-nHOHHOe, nHOH-HyKnOHHOe H HYKllOH

HYKllOHHOe pacce.RHHe/ npHaen K nOHHMaHHIO He 3aMKHYTOCTH 

'IHCTO HH3K03HepreTH'IeCKOH CXeMbl H Heo6XO,IJ,HMOCTH 

yqeTa o6naCTH BhiCOKHX 3HeprHB:. Bwn npe.u.no:>Ken 34>4JeK

THBHbiH MeTO,IJ, yqeTa 3TOH. HHiiJOpMaUHH /KOpOTKOBOllHOBOe 

OTTanKHBaHHe/, Ha OCHOBe KOTOpOrO Bbl.RCHeHa npH'IHHa 

B03HHKHOBeHH.R pe30HaHCO~. 

Hcnonh30BaHHe H,IJ,eii, ne:>Ka~x a ocnoae MeTo.u.a ~C, 
no3aonHno nony'IHTh TeopeTHKaM ~y6Hhl H Cepnyxoaa 

HHTepeCHble COOTHOWeHH.R Me:>K,IJ,y npoueccaMH pacce.RHH.R 

npH BblCOKHX H HH3KHX 3HeprH.RX /TaK Ha3biBaeMhle ,IJ,HCnep

CHOHHble npaBHna CYMM/, a TaK:>Ke npaBHna CYMM npH KO

He'IHblX 3HeprHHX, B KOTOpbiX pe30HaHCHa.R liJH3HKa Hepa

CTOp:>KHMO · CBH3hiBaeTc.R c 4JH3HKOH BhiCOKHX 3HeprHB:. Ha 



TCJI 3TOH no•IBe BnOCJie,IJ;CTBHH B03HHKJIH TaK Ha3LIBaeMLie 

",IJ;yaJILHLie MO,IJ;eJIH". 

Ba~HLiii BKJia,IJ; B TeopHID H 3KcnepHMeHTanLHywnpo

BepKy ,li;HCnepCHOHHLIX COOTHOWeHHH BHeCJIH COBMeCTHLie 

pa6oTLI TeopeTHKOB JIT<l> OHJIH H 3KcnepHMeHTaTopoB 

«<>HAH CCCP, B KOTopLix 6LIJIH cdJopMynupoBaHLI, TeopeTH

qecKH o60CHOBaHLI H 3KCnepHMeHTaJihHO npoBepeHLI ,ll;C ,li;Jl.H 

npOI.{eCCOB po~eHH.H nH-Me30HOB llpH CTOJlKHOBeHHH (boTo

HOB c npoToHaMH. 3a 3TOT I.{HKJI Hccne,IJ;oBaHHii A.A.Jlory

HOB, JI.,ll;.ConoBLeB, A.H. TaBxenH,IJ;3e BMecTe .c yqeHLIMH 

«<>HAH Y,IJ;OCTOeHLI rocy,IJ;apCTBeHHOH npeMHH. 

IllHpOKYID H3BeCTHOCTh nony'IHJIO KBa3HnOTeHI.{HaJILHOe 

ypaBHeHHe JloryHoBa H TaBxenH,IJ;3e ,IJ;JI.H onucaHH.H CHJILHoro 

B3aHMO,IJ;eiicTBH.H qacTHU B KTIT. B pa6oTax Hx yqeHHKOB 

,IJ;eTaJihHO HCCJie,IJ;OBaHLI CBOHCTBa 3Toro ypaBHeHHJI H ero 

npuno~eHHii B tPH3HKe 3JieMeHTapHLIX qacTHI.{. BLI.HCHHnocL, 

'ITO OHO MO~eT. C ycneXOM npHMeH.HThCJI npH H3y'leHHH 

CB.H3aHHLIX COCTOJIHHH H npol.{eCCOB B3aHMO,IJ;eHCTBHH npH 

BLICOKHX 3HeprH.HX. B COBMeCTHLIX pa6oTaX JITct> H Jla6o

paTOpHH .H,IJ;epHLIX npo6neM OHJIH Ha ero ocHoBe npoBe,IJ;eH 

aHaJIH3 pacce.HHHJI ITH-Me30HOB Ha HYKJIOHaX B WHpOKOM 

HHTepBane 3Hepruii H ,IJ;aH p.H,IJ; 3KcnepHMeHTaJILHO npoBep.He

MLIX npe,IJ;CKa3aHHH. 

llpol.{eCCLI npH BLICOKHX 3HeprH.HX H3y'laJIHCh B na6opa

TOPHH caMLIMH pa3JIH'IHLIMH MeTo,IJ;aMH. B paMKax o6wux 

HCCJie,IJ;OBaHHH no KBaHTOBOH TeOpHH nOJI.H B pa6oTaX ,IJ;y6-

HeHCKHX TeopeTHKOB 6LIJI ,IJ;eTaJihHO pa3pa60TaH MeTO,ll; 

lPYHKI.{HOHaJILHOrO ycpe,IJ;HeHH.H, B KOTOPOM lPH3H'IeCKHe BenH

'IHHLI BLipa~aiDTC.H qepe3 o6o6weHHLie HHTerpanLI no Knac

CH'IeCKHM nOJI.HM, T.e. no ITpOCTpaHCTBaM C 6eCKOHe'IHOH 

pa3MepHOCThiD /3TH HHTerpaJILI, Ha3LIBaeMLie lPYHKI.{HO

HaJILHLIMH HJlH KOHTHHyaJihHLIMH, .HBJI.HIDTC.H ,IJ;aJieKO H,IJ;YII.{HM 

0606II.{eHHeM OfiLI'IHLIX MHOrOKpaTHLIX HHTerpaJIOB/. 

Co3,IJ;aHHLie B JIT«<> acHMnToTa'leCKHe MeTo,IJ;LI perueHH.H 

3a,IJ;a'l TeOpHH ITOJIJI, OCHOBaHHLie Ha HCITOJlh30BaHHH KOH

THHyaJihHOrO HHTerpHpOBaHH.H H CBJI3aHHOrO C HHM one

paTOpHOrO 4JopMaJIH3Ma, IT03BOJ1HJ1H 34J4leKTHBHO HCCJie,IJ;O-

BaTh aMnJIHTY,IJ;LI BLICOK03HepreTH'IeCKOrO pacce.HHH.H 

a,IJ;pOHOB. B paMKax KTIT ua ocHOBe MeTo,IJ;a tPYHKI.{HOHanL

uoro ycpe,IJ;HeHH.H y,IJ;anocL nocTpoHTL uarn.H,IJ;HYID reoMeTpu

qecKyiO KapTHHY npOI.{eCCOB pacce.HHH.H npH BLICOKHX 3Hep

rH.HX 'laCTHI.{, ecTeCTBeHHLIM o6pa30M CB.H3aHHyiD C TaK 

Ha3hiBaeMOH 3HKOHaJILHOH MO,IJ;eJILIO. 

3a I.{HKJI HCCJie,IJ;OBaHHH, nOCB.HII.{eHHhiX pa3pa60TKe npH-

6JIH~eHHLIX MeTO,li;OB KBaHTOBOH TeOpHH nOJI.H B lPH3HKe 

BLICOKHX 3HeprHH, KOJIJieKTHB MOJIO,li;LIX y'leHLIX JIT«<> Ha

rpa~,IJ;eH npeMHeH JleHHHCKOrO KOMCOMOJia. 

Bee 3TH uccne,IJ;oBaHH.H onupaiOTC.H Ha npe,IJ;cTaBneHH.H 

0 JIOKaJILHOCTH B3aHMO,IJ;eHCTBHH H noneii, OnHCLIBaiOII.{HX 

3J1eMeHTapHLie 'laCTHI.{LI. 3TH npe,li;CTaBJieHH.H MO)KHO C'IH

TaTh XOpOWO 060CHOBaHHLIMH ,li;Jl.H pacCTO.HHHH nop.H,IJ;Ka 

10-13 - 10- 14 CM, xapaKTepH3YIOII.{HX pa3MepLI HYKJIOHa. 

Pa3MepLI 3JieKTpoua cywecTBeHHO MeHLrue 3Toii BeJIH'IHHLI, 

H HH O,li;HH 3KCnepHMeHTaJILHLIH dJaKT noKa He npOTHBOpe'IHT 

npe,IJ;CTaBJieHHIO 0 HeM KaK 0 TO'Ie'IHOH 'laCTHI.{e. B TO )Ke 

BpeM.H HYKJIOH HHKOHM o6pa30M HeJih3.H npe,li;CTaBJI.HTh KaK 

TO'Ie'IHYIO 6eccTpyKTYPHYIO qaCTHUY, 0 'leM, B 'laCTHOCTH, 

CBH,IJ;eTeJILCTBYIOT pe3yJILTaTLI OnLITOB no pacce.HHHIO 

3JieKTpOHOB Ha npoToHaX H HeiiTpOHaX /Ha3LIBaeMLIX HyK

JlOHaMH/. Ba)KHLIH BKJia,IJ; B HHTepnpeTai.{HIO 3THX OnLITOB 

u pa3BHTHe npe,IJ;cTaBneHHii o cTpyKType HYKJIOHOB 6Lin 

C,IJ;eJiaH TeopeTHKaMH JIT«<>, pa3pa6oTaBWHMH, B qacTHOCTH, 

OnTH'IeCKyiO MO,IJ;eJih HyKJIOHa H YCTaHOBHBWHMH ee CBJI3h 

c KTIT. 

AKTyaJILHLIM .HBJI.HeTC.H HanpaBJieHHe, CB.H3aHHOe C BBe

,IJ;eHHeM B KBaHTOBYIO TeOpHIO nOJI.H H,IJ;eH 0 "lPYH,IJ;aMeH

TaJILHOH ,li;JlHHe", xapaKTepH3YIOII.{eH HapyrueHHe TO'Ie'IHOC

TH HJIH JlOKaJILHOCTH B3aHMO,IJ;eHCTBHH 3JleMeHTapHLIX 'laC

THI.{. 

OcuoBononararoii.{Hii BKJia,IJ; B pa3BHTHe TaKHx TeopHii 

c,IJ;enaH B pa6oTax M.A.MapKoBa H ,ll;.H.:SnoxHHI.{eBa, npe,IJ;

JIO)KHBWHX B 40- X ro,IJ;aX pa3JIH'IHLie BapHaHTLI HeJIOKaJILHLIX 

noneii H HenoKaJILHLIX B3aHMO,IJ;eHCTBHH JIOKaJILHhiX noneii. 

TeopHJI HenoKaJILHLIX B3aHMO,IJ;eiicTBHii HHTeHCHBHo pa3pa-· 
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6aTbiBaJiaCL B llTcf>, B B HaCTOJI~ee BpeMJI BLIJICHJieTCJI 

B03MO>KHOCTL nocTpOeHBJI nOCJie~OBaTeJILHOH TeOpBB He· 

noxanLHLIX B3aBMo~eiicTBBii. B qacTHOCTB, npe~npBH.S:Ta 

BHTepecHa.s: nonLITKa axcuoMaTuqecxoro nocTpoeHB.s: KTII, 

CO~ep>Ka~eii "liJyH~aMeHTaJILHYIO ~JIBHY", a TaK::>Ke no~po6HO 
pa3pa6oTaH MaTeMaTuqecxuii · annapaT Teopuii non.s: c He

noxanLHLIMB liJopMiiJaKTOpaMB. 

HToru pa6oTLI no "HenoxanLHoii liJH3BKe" peryn.s:pHo 

no~BO~JITCJI Ha opraHB3yeMbiX llTcf> Me~yHapO~HbiX KOH

IiJepeHIJ;BJIX no "HeCTaH~apTHbiM" /HeJIOKaJILHLIM, Henepe

HOpMBpyeMLIM B HenOJIBHOMBaJILHLIM/ TeOpBJIM nOJIJI, B pa3-

pa60TKe KOTOpbiX TeopeTBKB llTcf> BrpaiOT Be~y~yiO pOJIL 

B MBpOBOH TeOpeTBqeCKOH liJB3BKe. Bo3pOClliBH BHTepec 

K B03MO>KHOCTJIM BCnOJIL30BaHBJI . HenepeHOpMBpyeMLIX B 

HenOJIBHOMBaJILHbiX TeOpBH B 3HaqBTeJILHOH Mepe CTBMYJIB

poBaH' pa6oTaMB, BblnOJIHeHHbiMB B lla6opaTOpBB TeopeTB

qeCKOH liJB3BKB. 

3HaqBTeJILHOe BHBMaHBe y~eJIJIIOT yqeHLie llTcf> liJB3BKe 

CJia6biX B3aBMO~eHCTBBH, O~HBM B3 HaB60Jiee BHTepeCHLIX 

npBMepOB KOTOpLIX JIBJIJIIOTCJI B3aBMO~eHCTBBJI CaMOH He

ynoBBMoii qacTBULI - HeiiTpBHO. HecMoTp.s: Ha cna6ocTL 

TaKBX B3aBMO~eHCTBBH, TeOpBJI B03My~eHBH B 3TOM CJiy

qae HenpuMeHBMa. B 1957 ro~y M.A.MapxoBLIM anepaLie 

6LIJIB npe~JIO>KeHLI 3KCnepBMeHTbl no B3yqeHBIO B3aBMO

~CHCTBBJI HeHTpBHO C HYKJIOHaMB B n0~3eMHLIX 3KCnepBMeH

TaX B Ha YCKOpBTeJIJIX BLICOKBX 3HeprBH, KOTOpLie B Ha

CTOJI~ee BpeMJI ycneWHO OCy~eCTBJIJIIOTCJI. 

B na6opaTopuu anepable o6pa~anu BHBMaHBe Ha To, 

qTO CJia6Lie B3aBMO~eHCTBBJI npB 3HeprBJIX HeHTpBHO, 60JIL

WBX 300 TaB , MOryT 6LITL cpaBHBMbl C CBJILHLIMB, qTo 

noTpe6yeT MO~BiiJBKaiJ;BB TeOpBB. )l;pyra.s: B03MO>KHOCTL 

COCTOBT B BCnOJIL30BaHBB HOBbiX MaTeMaTuqeCKBX MeTO~OB. 

06a HanpaBneHBJI aKTBBHO pa3BBBaJIBCL a OHJIH B nonyqBJIB 

B3BeCTHOCTL B npB3HaHBe. 

Ha ocHoae aHaJIB3a 3KcnepuMeHTaJILHLIX· ~aHHLIX o 

3anpeTax Ha pa3JIBqHLie cna6ble pacna~LI qacTBU B na6opa

TOPBB 6LIJia BLICKa3aHa B~e.s: 0 cy~eCTBOBaHBB ~BYX TBnOB -
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HeiiTpBHo, KoTopa.s: no~TBep~unacL 3KcnepBMeHTOM. OT

KpLITBe BTOporo HeHTpBHO c~eCTBeHHO nOBJIBJIJIO Ha pa3-

BBTBe aceD: liJB3BKH cna6Lix B3aBMO~eB:cTBBH. B- llTcf> 

npe~JIO::>KeHO HeCKOJILKO TeopeTBqeCKBX MO~eJieH, 06'LJICHJI

IOIIJ;BX CyiiJ;eCTBOBaHBe ~BYX TBnOB HeHTpBHO B npe~CKa3LI

BaiO~X BX HOBble B3aBMO~eHCT.BBJI, MO~eJieH, CTBMyJIBpo

BaBWBX HOBble 3KCnepBMeHTLI B liJB3BKe HeHTpBHO. 

Kax Y::>Ke ynoMBHaJIOCL BLime, B HacTo.s:~ee apeMJI mu

poxoe pacnpocTpaHeHue nonyqBJIB npe~cTaaneHu.s: o cno>K

HOH cTpyxType CBJILHO'B3aBMo~eB:cTayiD~x qacTBU, Ha3bl

aaeMLIX "a~poHaMB" /npuMepLI a~poHoB - HYKJIOHLI, nu

Me30HLI B T.~./. CornacHo 3TBM npe~cTaaneHB.S:M, a~poHLI, 
no~06HO TO My, KaK .s:~pa COCTaBJieHLI B3 HYKJIOHOB, COCTOJIT 

B3 6onee MeJIKBX qacTBU, KOTOpble npBHJITO Ha3LIBaTL 

KBapKaMB BJIB napTOHaMB. 

Hau6onee nonynJipHaJI ceiiqac cocTaBHa.s: Mo~enL, npe~

nonararoiiJ;a.s: cy~ecTBOBaHBe Tpex xaapxoB c 3JieKTpuqe

CKBMB 3ap.s:~aMB 1/3 3ap.s:~a 3JieKTpOHa/~p06HLie 3ap.s:~b1/, ' 

ycnemHo o6'L.s:CH.s:eT MHorue CBOHCTBa a~poHoB. Cy~ecTBeH
BLIM BKJia~OM B noHBMaHBe 3JieKTpOMarHBTHLIX CBOHCTB 

~poHoB JIBBJIBCL pa6oTbl TeopeTBKOB OHJIH Ha ocHoBe 

peJIJITBBBCTCKBX ypaBHeHBH ~JIJI KBapKOB, KOTOpLie n03BOJIB

JIB C e~BHOH TOqKB 3peHBJI nOHJITL 60JILWOH liJaKTBqecKBH 

Ma TepBaJI B BLIJICHBTL p.s:~ TaKBX npBHIJ;BnBaJILHLIX MOMeH

TOB, KaK, HanpBMep, 3~eKTBBHOe B3MeHeHBe MaCCLI KBap

KOB 3a cqeT B3aBMO~eHCTBBJI. 0~HaKO 3Ta MO~eJIL CTaJIKB

BaeTCJI c cepLe3HLIMB TeopeTuqecKBMB Tpy~ocT.S:MB, .a 

COOTBeTCTBYIQ~e ~po6Ho- 3apJI::>KeHHLie qacTBULI /eCJIB OHB 

cy~eCTBYIOT/ ~0 CBX nop YCKOJIL3aiOT OT Ha6JIIO~eHBJI. B 

HaCTOJI~ee BpeMJI B llTcf> npe~JIO>KeHa MO~eJIL KBapKOB C 

uenoqucneHHLIMB 3ap.s:~aMB, cao6o~Ha.s: OT 3TBX TPY~Hoc

TeB:. 

K qucny HoaeB:WBx ~ocTB::>KeHBH Teopuu 3JieMeHTapHLIX 

qacTBU OTHOCBTCJI npBHIJ;Bn aBTOMO~eJILHOCTB/BJIB CaMo

U0~06BJI/ npu BLICOKBX 3Hepru.s:x, no3BOJIJIIO~H CBJI3LIBaTL 

npon;eCCLI, B KOTOpLIX po~aeTCJI 60JILWOe qBCJIO qaCTBU 

.~hax Ha3LIBaeMLie rny6oxoHeynpyrue npoueccLI/ npu pa3 :-



• Or

pal
JIT<P. 

ITH'IHhlX 3HeprHgx H yrnax paccegHHg. 3TOT npHHQHn no-

3BOngeT H3 npOCThlX C006pa)KeHHH pa3MepHOCTH nonylJaTL 

HeTpHBHanLHhle cne,ncTBHg, npoaepgeMhle Ha onhlre. Ba)K

HOCTL ero H3BeCTHa B 4JH3HKe ,IJ;aBHO H HaXO.IJ;HT MHOrO'IHC

neHHhle npHMeHeHHg, HanpHMep, B rH,IJ;pO.IJ;HHaMHKe npH 

H3y'leHHH TO'Ie'IHhlX B3phlBOB. 060CHOBaHHe npHHQHna aBTO

MO,IJ;ellLHOCTH Ha OCHOBe 06IQHX npHHQHnOB KBaHTOBOH TeOpHH 

nong 6Lino ,naHo B pa6orax corpy,nHHKOB OIUIH H MHAH 

CCCP HM. Crexnoaa. Hcxo,ng H3 caoiicra npH'IHHHOCTH 

H cneKTpanLHOCTH,y'leHhle ycTaHOBHllH TeCHYIO CBgJL Mac

WTa6HhlX CBOHCTB H npOCTpaHCTBeHHO- BpeMeHHOH KapTHHLI 

noae,neHHg rny60KOHeynpyrHX npoQeCCOB /CHHryngpHOCTH 

Ha caeroBOM KOHyce/. B nocne.nyroiQHx pa6orax ,ny6HeHCKHX 

TeopeTHKOB H3y'leHhl MHOrO'IHCneHHhle cne,IJ;CTBHg 3TOrO 

npHHQHna ,nng paJnH'IHhlX rny60KoHeynpyrHx npoQeccoa. 

3KcnepHMeHTanLHOe nO,IJ;TBep)K.IJ;eHHe cne,IJ;CTBHH npHHQHna 

aBTOMO,IJ;enLHOCTH B HaCTOgiQee BpeMg paCCMaTpHBaercg 

KaK cepLe3HOe yKa3aHHe Ha TO, 'ITO a,npOHhl HMeiOT CllO)K

HYIO CTpyKTypy, xopowo onHChlBaiOIQYJOCg cpaBHHTenLHO 

He60nLWHM 'IHCllOM 3neMeHTapHhlX COCTaBngiOIQHX KBapKOB 

/napTOHOB/. 

·~ng Jia6opaTopHH TeopeTH'IeCKOH 4JH3HKH xapaKTepHa 

WHpOTa HHTepeCOB ee COTPY.IJ;HHKOB - OT COBepWeHHO 

a6crpaKTHhlX reopeTH'IeCKHX nocrpoeHHii .no cyry6o npu

xna,nHhlX Hccne.noaaHHii. O,nHoii H3 HaH6onee a6crpaKTHhlX 

TeOpHH BCer,na C'IHTanaCL 06IQag TeOpHg OTHOCHTenLHOCTH 

fee cepLeJHag npoaepxa B acrpollJHJH'IecKHX Ha6nro,neHHgx, 

no cyiQecray, ronLKO Ha'IHHaercg/. B Jia6oparopHH npo

a"o,ngrcg rny6oKHe Hccne.noaaHHg no o6IQeii reopHH OTHOCH

TellLHOCTH H 6nH3KHX K HeH TeOpHH. 3,neCL fihlnO BBe,IJ;eHO 

iioHgTHe CnHHa BHpTyanLHOrO nong H Ha . 3TOH OCHOBe BhlBe

,neHhl reopllg .HHra- MHnnca H reopHg rgroreHHg 3iiHwTeiiHa. 

Ilony'leHHhlH Ha 3TOM nyTH JaKOH 06IQeKOBapHaHTHOrO 

npeo6pa30BaHHg CnHHOpOB gaHncg · O.IJ;HHM H3 nepBhlX 

cyiQecrBeHHhlX cnyqaea HenHHeiiHhlX peanHJaQHH rpynn 

CHMMeTpHH. 

EonLwoe BHHMaHHe y,nengercg Hccne.noaaHHgM npHHQH

nuanLHhlX BOnpOCOB KBaHTOBOH TeOpHH H TeOpHH OTHOCH~ 

TenLHOCTH. ~eTallLHO H3y'leHa CBgJL Me)K.IJ;y KBaHTOBOH H 

KllaCCH'IeCKOH TeOpHgMH, npe,IJ;llO)KeHhl HOBhle H,IJ;eH 0 CBgJH 

Me)K.IJ;y reoMeTpHeii H 4JH3HKOH MHKpOMHpa, COrnaCHO KOTO

pLIM npe,IJ;CTaBneHHg 0 npOCTpaH.CTBe H BpeMeHH Ha ManhlX 

paccrogHHgx .IJ;Oll)KHhl fihlTL npHHQHnHanLHO H3MeHCHhl. 

B Jia6oparopHH ycraHoBneHo, 'ITO B MexaHHKe cronKHo

BeHHii lJaCTHQ, HJyqaeMhlX Ha COBpeMeHHLIX YCKOpHTengx, 

aecLMa cyiQeCTBeHHYJO ponL Hrpaer reoMeTpHg Jio6aqea

cxoro. TeopeMhl 3Toii reoMeTpHH oKaJanHCL noneJHhlMH 

KaK B o6IQHx reopeTH'IeCKH~ aonpocax, TaK H npH Heno

cpe.ncrBeHHOM aHallH3e 3KCnepHMeHTallLHhlX ,IJ;aHHhlX. 

K HMeiOIQHM Henocpe.ncrBeHHhle 3KcnepHMeHranLHhle 

npHno)KeHHg Hccne,noBaHHgM no KTII OTHocgrcg Hccne.noaa-

. HHg no TaK Ha3hlBaeMOMY "nOnHOMY OnhlTY", B KOTOphlX 

onpe.neneH Ha6op npoQeccoa paccegHHg c nongpHJOBaHHhl

MH lJaCTHQaMH, ,IJ;aiOIQHX B03MO)KHOCTL BOCCTaHOBHTL MaT

pHQY paccegHHg npH Ja,naHHOH 3HeprHH. 

B JIT<P npe,nno)KeH 4JopManH3M nocrpoeHHg MaTpHQhl 

pa.ccegHHg B repMHHax cocrogHHii c onpe.neneHHhlM 3Haqe

HHeM npoeKQHH CnHHOB 'laCTHQ Ha HX HMnynLCLI, KOTOphlH 

Bnocne.IJ;CTBHHnOny'IHll WHpOKYIO H3BeCTHOCTL H cneQHanL

HOe Ha3BaHHe "<l>opMallH3M CnHpanLHhlX aMnllHTy,n". 

3.necL 6Lina Ha'laTa pa3pa6orxa MeTo,noB onTHManLHoro 

nporH03HpOBaHHg 3KCnepHMeHTallLHhlX ,IJ;aHHLIX Ha OCHOBe 

auanHTH'IeCKHX caoiicTB aMnnHry.n npoQeccoa. 

Ba)KHOe Mecro B Hay'IHOH nporpaMMe Jia6opa ropHH 

JaHHMaiOT Hccne.noaaHHg, npoBO.IJ;HMhle B Or.nene reopHH 

aTOMHOrO g,npa. ATOMHOe g,npo - OCHOBHag CTPYKTypHag 

e,IJ;HHHQa OKpy)KaiOIQero HaC MHpa, n03TOMY 3HaTL ero 

CBOHCTBa H yMeTL TeopeTH'IeCKH npe,IJ;CKaJaTL ero noBe

,IJ;eHHe B TeX HllH HHhlX YCllOBHgx Ba)KHO C TO'IKH 3peHHg 

He TOllLKO n03HaBaTellLHhlX, HO H npaKTH'IeCKHX Ja,naq 

COBpeMeHHOH HayKH. 

.H.npo npe.ncraanger co6oii cno)KHYIO CHcTeMy, xapax

repHJYIOIQYJOCg 6onLWHM 'IHCllOM CTeneHeii CB060.IJ;hl~ 3THM 
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o6bXCHXeTCK MHOroo6pa3He ero CBOHCTB, qTO Tpe6yeT 

,nJIX HX H3yqeHHX HCUOJIL30BaHHX pa3JIHqHLIX 3KCnepHMeH

TaJILHLIX MeTo,noB H TeopeTHqecKHX no.nxo,noB- He,nocTaToq

HO H3BeCTHLIH xapaKTep x,nepHLIX CHJI H CJIO~OCTL OUH

CaHHX. cHcTeMLI KOHeqHoro qHcna CHJILHO B3aHMo,neHCTByro

~x HYKJIOHOB onpe,neJIXIOT Tpy,nHOCTH, KOTOpLie HMeiOTCX 

Ha llYTH C03,naHHX TeOpHH x,npa. 

B CTaHOBJieHHH COBpeMeHHOH TeOpHH aTOMHOro X,npa 

onpe,neJIXIOIUyJO poJIL CLirpaJIH H,I:{eH H MaTeMaTHqeCKHe 

MeTo,nw, pa3BHTLie H.H.Boro.m06oBLIM npH nocTpoeHHH 

TeopHH cBepxTeKyqecTH H CBepxnpoBo,nHMOCTH. CocTOXHHx 

cBepxnpoxo.nxmero THna MoryT B03HHKaTL KaK B MeTaJIJiax, 

TaK H B aTOMHLIX x,npax, napHLie B3aHMO,neHCTBHX HYKJIOHOB 

cBepxnpoBo,nsmero THna .no~~ Boo6me HrpaTL Ba~yro 

pOJIL B aTOMHLIX x,npax. Ilo_n BJIHXHHeM pa60T UO CBepXTe

KYqecTH x,nepHOH MaTepHH B lla6opaTOPHH TeopeTHqecKOH 

WH3HKH co3,naHo ~yH,naMeHTaJILHoe HanpaBJieHHe Hccne.no

BaHHH, B pa3BHTHe KOTOporo pewaJOIUHH BKJia,n :fmecJIH 

TeopeTHKH OH.HH no.n pyKoBo,ncTBOM B.r .ConoBLeBa. HMH 

BLIUOJIHeHLI pa60TLI, KOTOpLie JierJIH B OCHOBY TaK Ha3LIBae

MOH ' CBepXTeKyqeH MO,neJIH HJIH UOJIYMHKpOCKOnHqecKOH 

TeopHH x,npa. 

IlepBLIM 3TaUOM nOCTpOeHHX TeOpHH XBHJIHCL pa60TLI 

1958-59 rr., B KOTOpLIX pa3pa6oTaHa MO.t{eJIL He 3aBHCHMLIX 

KBa3HqacTHU. qT06LI BHe,npHTL B TO BpeMS H,neH CBepx

TeKyqeCTH B · x,nepHyJO ~H3HKY, UOTpe6oBaJIHCL HeMaJiaX 

CMeJIOCTL H HaCTOHqHBOCTL, TaK KaK TOr,na 6LIJIO pacnpo

CTpaHeHO MHeHHe, qTo B paMKaX HOBOrO no,nxo,na He MO)KeT 

6LITL H peqH o6 onHcaHHH cBOHCTB KOHKpeTHLIX x,nep. O.n

HaKO, BOUpeKH "aBTOpHTeTHLIM" npe,ncKa3aHHXM, H,nes 

CBepxTeKyqeCTH OKa3aJiaCL y,nHBHTeJILHO UJIO.t{OTBOpHOH 

H ll03BOJIHJia UOHXTL MHOrHe ·He TOJILKO KaqeCTBeHHLie, 

HO H KOJIHqecTBeHHLie . 3aKOHOMepHOCTH, 06Hapy)ICeHHLie 

B 3HepreTHqecKHX CUeKTpax H ,npyrHX Ba~LIX XapaKTepHC

THKaX CTpyKTypLI x,npa. 

CymecTBeHHOe pa3,BHTHe nonyqHJIH TeopHH anL~a- H 

6eTa~pacna,noB, 3JieKTpOMarHHTHLIX nepexo,nOB, peaKUHH 
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nepe,naqH HYKJIOHOB. TenepL 3TO- MaTepHaJIMOHorpa~HH 
H· yqe6HHKOB. 

TeopeTHqecKHe BLIBO,I:{LI COTpy,nHHKOB OT,nena aTOMHOrO 

x,npa, H3yqaBWHX KBa3HqacTHqHLie COCTOSHHX ,ne~OpMHpo

BaHHLIX X,nep, HaWJIH 6JieCTSIUee 3KCnepHMeHTaJILHOe no,n

TBep)K_neHHe BO MHOrHX Jia6opaTOpHXX MHpa. 3aKpenJieHHIO 

ycnexa TeopHH CUOC06CTBOBaJIH- pa60TLI, B KOTOpLIX 6LIJIH 

pa3BHTLI MeTO.t{LI, n03BOJIHBWHe onpe,neJISTL TOqHOCTH npH-

6JIH)KeHHH MO.t{eJIH, a TaK)Ke HCCJie,noBaHHS no H3yqeHHIO 

HeHTPOH·npOTOHHLIX KOppeJIXUHH B X,npax. 

cl»opMa x,npa KaK o,nHa H3 ero ~yH,naMeHTaJILHLIX xa

paKTepHCTHK BO MHOrOM Onpe,neJISeT ero noBe,neHHe B 

pa3JIHqHLIX npoueccax. YMeHHe npaBHJILHO npeACKa3aTL 

3TY xapaKTepHCTHKy XBJIXeTCX rJiaBHLIM Tpe6oBaHHeM, KpH

TepHeM, onpe,nenxJOIUHM Ha,ne~ocTL TeopHH. B paMKax 

MO,neJIH He3aBHCHMLIX KBa3HqaCTHU 6LIJIH H3yqeHLI HOBLie 

o6naCTH ,ne~OpMHpoBaHHLIX x,nep H H30MepLI ~OpMLI x,npa. 

B qacTHOCTH, 6Lina npe,ncKa3aHa o6nacTL .ne~opMHpoBaH
HLIX s_nep C MaCCOBLIM qHCJIOM -100, BnOCJie,nCTBHH 

o6Hapy)KeHHaX 3KCnepHMeHTaJILHO. 

Ycnex Mo.nenH He3aBHCHMLIX KBa3HqacTHU no3BOJIHJI 

nepeHTH K paCCMOTpeHHIO CBOHCTB KOJIJieKTHBHLIX COCTOS

HHH x,nep~ B ~opMHpOBaHHH KOTopLix yqacTByeT 6onLwoe 

qHCJIO. 'HYKJIOHOB. Ha OCHOBe MeTO,na npH6JIH)KeHHOrO BTO

pHqHoro KBaHTOBaHHB H.H.BoroJII06oBa pa3pa6oTaHa Teo

pHx KOJIJieKTHBHLIX KOJie6aHHH ,ne~OpMHpOBaHHLIX x,nep. 0Ha 

CBX3ana e,nHHOH ocHOBOH cTpyKTYPY Kone6aTeJILHLIX o,nHo

qacTHqHwx H .t{ByxqaCTHqHLIX COCTOXHHH s,nep, qTo XBHJIOCb 

Ba~LIM waroM B H3yqeHHH cTpyKTYPLI s,npa. ,ll;anL:HeHwHe 

HCCJie,I:{OBaHHX noKa3aJIH, qTo TeOpHX npaBHJILHO OnHCLIBaeT 

KoJIJieKTHBHLie CBOHCTBa x,nep. Pe3yJILTaTLI 3THX pa6oT 

HrpaiOT Ba~yro pOJIL npH HHTepnpeTaUHH H nJiaHHpOBaHHH 

3KCnepHMeHTOB. 

Ilocne.nyromee pa3BHTHe wno no nyTH pacwHpeHHX o6-

nacTH HCCJie,nOBaHHH H BKJIIOqeHHS B Hee HOBLIX THnOB B03-

6y)K,neHHH s,npa, B TOM qHcne no nyTH H3yqeHHX CTPYKTYPLI 

BLICOKOB036y)K,neHHhiX COCTOSHHH. IiLIJIH paCCMOTpeHLI HO-



Bhle BHAhl CHJI, AeHCTBYJOliUIX Me:)KAy HYKJIOHaMH B .HApe, 

H3y'leHhl He TOJILKO AecPOPMHpOBaHHhle, HO H ccilepH'IeCKHe 

.JIApa H .HApa npoMe:>KyTO'IHhiX /nepeXOAHhiX/ 06JiaCTeH 

aTOMHhiX BeCOB. 

3aaeprueHHe 3THX HCCJieAOBaHHH nOCTaBHJIO Bonpoc 0 

C03AaHHH eAHHoro MeTOAa OnHCaHH.H .HAepHhiX COCTO.HHHH 

B mHpoKoii o6JiaCTH 3HeprHii B036y:)KAeHHH. lloKa3aHo, 'ITO 

B3aHMOAeHCTBHe Kaa3H'IaCTHU C cPOHOHaMH npHBOAHT K 

cbparMeHTa.UHH OAHO'IaCTH'IHhiX cocTO.HHHH no PRAY ypoBHeii 

HAPa CJIO)KHOH npHpOAhl. PoJIL MexaHH3Ma cbparMeHTa.UHH 

oKa3aJiacL KJiro'leBoii AJIH noHHMaHHH CTPYKTyphl BhiCOKo

B036y:>KAeHHhiX COCTO.HHHH. YAaJIOCL OnHCaTL OAHY H3 cPYH· 

AaMeHTaJILHhiX xapaKTepHCTHK .HApa - nJIOTHOCTL ypoBHeii. 

TaKHM o6pa3oM, 6hiJIH c03AaHhl-npeAnochiJIKH AJIH WHPOKoro 

H3Y'IeHHH HAepHhiX COCTOHHHH, BKJiro'laH HeHTpOHHhle pe-

30HaHChl. 

HeCMOTpH Ha TO, 'ITO Bpal.l.(aTeJILHhle H KOJie6aTeJILHhle 

COCTOHHHH HAep KaK COCTOHHHH KOJIJieKTHBHOrO THna HMeiOT 

o6l.l.(yl0 npHpOAY /a HHOrAa B036y:)KAeHHe B006l.l.(e HeB03MO:>K· 

HO pa3AeJIHTL Ha Bpal.l.(aTeJILHOe H KOJie6aTeJILHOe/, HX 

TeopeTH'IeCKOe H3yqeHHe AOJirOe BpeMH BeJIOCL COBeprueHHO 

pa3HhiMH MeTOAaMH. B nocJieAHHe rOAhl6hiJI C03AaH eAHHhlii 

MeTOA HX OnHCaHHH. llpH H3y'leHHH CBOHCTB B036y:)KAeHHhiX 

COCTOHHHH aTOMHhiX HAep C He'leTHhiM 'IHCJIOM HYKJIOHOB 

Ba)KHYIO pOJIL HrpaiOT 3~eKThl, Bhi3BaHHhle CBH3LIO Bpa

l.l.(eHHH c APYrHMH cbopMaMH ABH)KeHHH, a TaK:>Ke noJIHPH3a

UHOHHhle 3~eKThl. 
B OTAeJie TeopHH HApa npeAJIO:>KeHhl, TeopeTH'IeCKH 

o60CHOBaHhl H npOBepeHhl B 3KCnepHMeHTe MeTOAhl HCCJie

AOBaHIIH TaKHX 3~eKTOB. 
Ba:>KHOe MeCTO B HCCJieAOBaHHHX no TeOpHH HApa npH

HaAJie)KHT pa6oTaM, B KOTOphiX H3y'laiOTCH CHJihl, AeHCT· 

BYIOliUie Me:)KAy HYKJIOHaMH. 

HapHAY c HAPaMH, HMeiOIUHMH xoporuo onpeAeJieHHYIO 

cPOPMY - ccbepH'IeCKyiO HJIH AecPOPMHPOBaHHyiO - H3BeCTHO 

MHOro HAep nepeXOAHOH o6naCTH. Hx HCCJieAOBaHHe Tpe-

6oBaJIO pa3BHTHH cn·e.UHcPH'IeCKHX MeTOAOB · H npHBeJIO K 

C03AaHHIO TeOpHH, Ha OCHOBe KOTOPOH 6biJia npeAJIO:>KeHa 

MOAeJIL AJIH OnHcaHHH CBOHCTB nepeXOAHhiX .HAep • 

0CHOBHYJO HHcPOpMa.UHIO 0 MHOrOHyKJIOHHhiX CHCTeMaX 

AaiOT HAepHhle peaK.I.(HH. llpo6JieMa MHOrHX TeJI B 3TOM 

CJiyqae AOnOJIHHTeJILHO OCJIO:>KHHeTC.H _ TeM, 'ITO He BCe 

qaCTH.Uhl HaXOAHTCH B orpaHH'IeHHOH HAPOM 06JiaCTH npo

CTpaHCTBa. ,lJ;oJiroe BpeMH npH OnHCaHHH peaKUHH He 

yAaBaJIOCL BhiHTH 3a paMKH TeOpHH B03MYl.l.(eHHH H rpy6hiX 

pa3p03HeHHhiX MOAeJieii. 3Ta 3aAa'la peweHa JIHWL B noc

JieAHHe rOAhl C03AaHHeM eAHHOH TeopHH peaKUHH. Ee HaH-

6oJiee CJIO)KHhiH pa3AeJI - TeOpH.H peaKUHH C nepeAa'leH HyK

JIOHOB, a TaK)Ke OnHCaHHe pa3BaJia CHCTeMhl Ha HeCKOJILKO 

cilparMeHTOB - H3y'leH B JIT<I>. Pa3pa6oTaHhl KBa3HKJiac

CH'IeCKHe MeTOAhl HCCJieAOBaHHH YPOBHeH cpeAHero nOJIH 

.JIAep H peaK.I.(HH B3aHMOAeHCTBH.H TH:>KeJihiX HOHOB C HApaMH, 

BKJiro'las npouecchl npsMoro AeJieHHH. 

CpeAH HAepHhiX peaK.I.(HH rJiaBHyiO poJIL no CBOeH HHcPOp

MaTHBHOCTH HrpaiOT TaK Ha3hiBaeMble npHMhle npoueCCLI. 

Ceiiqac pa3pa6aThiBaeTc.H TeopHH TaKHX npoueccoB, B 

qaCTHOCTH, npeAJIO:>KeH aHaJIHTH'IeCKHH BapHaHT TeopHH 

pacce.HHHH 3JieKTPOHOB HApaMH, noJiy'IHBWHH Ha3BaHHe "Bhl· 

COK03HepreTH'IeCKOrO npH6JIH:>KeHHH" /B3ll/. JiJiaroAap.H 

HarJIHAHOCTH H npOCTOTe B3IT WHpOKO HCnO_JIL3yeTCH KaK 

B TeopeTH'IeCKHX HCCJieAOBaHHHX, TaK II 'npH aHaJIH3e 

3KCnepHMeHTOB AJIH H3BJie'leHH.H' HHcPOpMa.I.(HH 0 HH3KOJie:>Ka

IUHX COCTOHHHHX HAep. B PHAe HCCJieAOBaHHH, BhlnOJIHeHHhiX 

B OTAeJie, BnepBhle o6pal.l.(eHO BHHMaHHe Ha- Ba)KHOCTL 

3cPcPeKTOB nOAB036y:>KAeHHH KOJIJieKTHBHhiX COCTO.HHHH HAep 

B peaKUH11X c nepeAa'leii HYKJIOHa H nocTpoeHa 3aMKHyTas 

TeOpH.H TaKHX npoueCCOB, noJiy'IHBWHX Ha3BaHHe_ "MHOro

CTyneH'IaTbiX". 3Ta TeOpHH BHeApeHa B aHaJIH3 COBpeMeH

HhiX 3KcnepHMeHTOB no peaKUHHM Ha AecbopMHpoBaHHhiX 

.HApaX H WHpOKO HCnOJIL3yeTCH BO MHOrHXJia6opaTOpHRX. 

Pa3pa6oTaH anna paT, noBhiCHBWHH TO'IHOCTL onHcaHHH 

npHMhiX npoueccoB, 6JiaroAaps 'leMy CTaJio. B03MO)KHhiM 

npeACKa3aHHe He TOJILKO HX OTHOCHTeJILHhiX, HO H a6co

JiroTHhiX BepOHTHOCTeH. 
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)l;o cpaBHHTenLHO He,IJ,aBHero BpeMeHH Harne IIOHHMaHHe 

cno:>KHLIX KBaHTOBLIX 06'LeKTOB llpaKTH'IeCKH CTpOHnOCL Ha 

OCHOBe peweHH.JI 3a,IJ,a'IH .IJ.BYX Ten. ,lJ;eHCTBHTenLHO, TaKHe 

TeOpHH, KaK MO,IJ,enH o6ono'leK aTOMOB H .JI,D,ep, MO,IJ,enH He-

3aBHCHMLIX KBa3H'IaCTHU H ,IJ,a:>Ke TeOpH.JI TBep,D,OrO Tena 

HCXO,!J,.JIT 110 cy~eCTBY H3 KBaHTOBOH MeXaHHKH ,!J,BH:>KeHH.JI 

O,IJ,Hoii qacTHULI B 11one ,IJ,pyroii. PeweHHe 3a,IJ,a'IH Tpex 

/H 6onLwero 'IHcna/ Ten II03Bonuno 6LI llepecMoTpeTL 

Ha HOBOH OCHOBe HaWH llpe,D,CTaBneHH.JI 0 CTpOeHHH MaTe

pHH. B na6opaTopHH 11epaLie pa6oTLI :noro HallpaaneHH.JI 

CB.JI3aHLI C lPH3HKOH Me30MOneKyn.JipHLIX llpOD;eCCOB, 'ITO 

11ono:>Kuno Ha'lano HOBOMY 11epc11eKTHBHOMY HallpaaneHHIO 

uccne,IJ,OBaHHii - Me30XHMHH. Pa3pa6oTaHLI MeTO.IJ.LI, llpH

MeHHMLie K OIIHCaHHIO llpOH3BOnLHLIX Tpex'laCTH'IHLIX CHC

TeM, a iaK:>Ke cliJopMynHpoaaHa o6paTHa.JI 3a,IJ,a'la pacce.JIHH.JI 

,IJ,n.JI n 2: 3 qacTHU. B11epaLie y,IJ,anocL HaiiTH 34JIPeKTHBHLIH 

CIIOC06 peWeHH.JI HHTerpanLHhiX ypaBHeHHH ,!J,BH:>KeHH.JI Tpex 

Ten C noKanLHLIMH HyKnoH-HyKnOHHLIMH CHnaMH. 

B CB.JI3H C llpOBe,IJ,eHHeM Ha OCHOBHLIX YCKOpHTen.JIX 

OHJIH 3KCIIepHMeHTOB 110 pen.JITHBHCTCKoii .JI,D,epHoii lPH3HKe 

B llT<I> H3y'laiOTC.JI .JIBneHH.JI, KOTOpLie HaXO,!J,.JITC.JI Ha CTLIKe 

lPH3HKH 3neMeHTapHLIX qacTHU H aTOMHoro .JI,D,pa. BHeceH 

cy~eCTBeHHLIH BKna,IJ, B pa3BHTHe Me30HHOH TeOpHH .JI,IJ,epHLIX 

CHn H pa3pa6oTKY MeTO,IJ,a 4Ja30BLIX <iJyHKUHH. Pa3BHTLI MO

,IJ,enH .JI,IJ,epHLIX peaKIJ;HH, BLI3LIBaeMLIX a,D,pOHaMH, y -KBaH

TaMH H nerKHMH .JI,IJ,paMH BLICOKOH 3HeprHH, B OCHOBe KOTO

pLIX ne:>KHT llpe,IJ,IIono:>KeHHe o pa3BHTHH 11po:u;ecca peaKUHH 

KaK KaCKa,IJ,a 3neMeHTapHLIX CTOnKHOBeHHH C IIOCne,IJ,yiOI:u;HM 

HCIIapeHHeM 'laCTH:u; H3 B036y)K.IJ.eHHhlX .JI,IJ,ep. 

B o6nacTH llpoMe:>KyTo'IHLIX 3HeprHii BLI.JIBneHLI HOBLie 

3aKOHOMepHOCTH, He CBOHCTBeHHLie .JI,D,epHLIM CHCTeMaM 

npH BLICOKHX H HH3KHX 3HeprH.JIX. TeopeTHKaMH OHJIH H 

HHHJI<I> MrY H3y'lanHcL npo:u;eccLI cna6oro B3aHMo,IJ,eiicT

BH.JI MIOOHOB C .JI,D,paMH. HaH6onee Ba:>KHLIM pe3ynL'FaTOM 

3THX pa60T .JIBHnOCL npe,IJ,CKa3aHHe .JIBneHH.JI pe30HaHCHOrO 

norno~eHH.JI (1 -Me30HOB .JI,IJ,paMH C B036y)K.IJ.eHHeM KOnneK

THBHLIX COCTO.JI.HHH THna J::HraHTCKOrO pe30HaHca. Ha OCHOBe 
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pa3pa6oTaHHLIX KpHTepHeB .JIBneHHe 06Hapy:>KeHO 3KCllepH

MeHTanLHO - BHa'lane B lla6opaTOpHH .JI,D,epHLIX npo6neM 

OHJIH, no3,IJ,Hee - H B na6opaTopH.JIX .D.PYrHx HHCTHTYTOB. 

,ll;anLHeiiwHe Hccne,IJ,oBaHH.JI noKa3anH, 'ITO TaKHM o6pa30M 

Haii,IJ,eHO YHHBepcanLHOe CBOHCTBO .JI,IJ,ep, npO.JIBn.JIIO~eeC.JI 

BO MHOrHX npo:u;eccax, llpOTeKaiOI:u;HX llpH BLICOKHX 3Hep

rH.JIX. 

B 194 7 ro,IJ,y H.H.1ioronro6oBLIM 6Lino ,IJ,aHo KoppeKTHoe 

peweHHe npo6neMLI cna6oHeH,IJ,eanLHOro 1io3e-ra3a. "llTo6LI 

H36e:>KaTL npHMeHeHH.JI TeOpHH B03MYIIJ;eHHH B ee CTaH,IJ,apT

HOH 4JopMe, H.H.1ioronro6oB pa3pa6oTan MaTeMaTH'IeCKHii 

annapa T, WHpOKO H3BeCTHLIH TenepL KaK MeTO,!J, npH6nH:>KeH

HOrO BTOpH'IHOrO KBaHTOBaHH.JI. 3TH pe3ynLTaTLI COCTaB

n.JIIOT MaTeMaTH'IeCKHH lPYH,IJ,aMeHT MHKpOCKOllH'IeCKHX Teo

pHil CBepxTeKy'leCTH H CBepxnpOBO,!J,HMOCTH. 

IIocKonLKY npu H3y'leHHHHeH,IJ,eanLHLIX 1io3e- u<l>epMH

CHCTeM ycTaHOBneHa YCTOH'IHBOCTL COCTO.JIHH.JI C "KOH,IJ,eH

caTOM" /CB.JI3aHHLie COCTO.JIHH.JI BHpTyanLHLIX nap/, TO 

3aKOHOMepHLIM 6LinO llO.JIBneHHe B 1961 ro,IJ,y . pa60TLI 

H.H.1ioronro6oBa "KBa3Hcpe.IJ.HHe B 3a,IJ,a'lax cTaTHCTH'Ie·

cKoii MeXaHHKH". BBe,IJ,eHHa.JI B 3TOH pa6oTe KOHIJ;ellll;H.JI 

KBa3HCpe,D,HHX OKa3anaCL BeCLMa 34JIPeKTHBHLIM HHCTpy

MeHTOM Hccne,D;oBaHH.JI npo6neMLI ClleUHlPH'IecKoro ynop.JI,IJ,o

'leHH.JI B CHCTeMaX MHOrHX 'laCTHU, a TaK:>Ke llpo6neMLI 

TaK Ha3LIBaeMoro cnoHTaHHoro H~pyweHH.JI. CHMMeTpHH B 

3a,IJ,a'laX KBaHTOBOH TeOpHH non.JI. 

IllHpOKHH lPPOHT 3KCnepHMeHTanLHOrO H3y'leHH.JI B lla-

6opaTOpHH HeiiTpOHHOH lPH3HKH KOH,IJ,eHCHpOBaHHLIX cpe,D, 

C llOMO~LIO Me,IJ,neHHLIX HeHTpOHOB llOTpe6oBan C03,IJ,aHH.JI 

B llTcl» HOBOrO HanpaBneHH.JI HCCne,IJ,OB.aHHH - TeOpHH KOH

,IJ,eHCHpOBaHHLIX cpe,D,. 

. Pa3BHTHe .JI,IJ,epHoii lPH3HKH xapaKTepH3yeTC.JI TecHoii 

CB.JI3LIO TeopHH H 3KCnepHMeHTa. )l;n.JI CTHMynHpOBaHH.JI 

3KCnepHMeHTanLHLIX HCCne,D;OBaHHH H HHTepnpeTaiJ;HH no

ny'leHHLIX 3KCllepHMeHTanLHLIX ,IJ,aHHLIX TeopeTH'IeCKHe HC

cne,IJ,OBaHH.JI ,!J,On:>KHLI ,IJ,OBO,!J,HTLC.JI ,!J,O 'IHCneHHOrO pe3ynLTa-. 

_ Ta. Ba:>KHLIM ,IJ,OCTH:>KeHHeM .JIBHnOCL C03,IJ,aHHe COBMeCTHO 



epH-
6neM 

C Jla6opaTOpHeH BLI"IHCllH'tenLHOH TeXHHKH H aBTOMaTH3aUHH 
KOMnneKca CBJI3aHHLIX MaTeMaTHqeCKHX nporpaMM pacqe
TOB uenoro pJI~a xapaKTepHCTHK JI~epHo:H CTPYKTYPLI H 

ceqeHHH JI~epHLIX pe.aKD;HH. 3TH nporpaMMLI lllHpOKO HC
nonL3YJOTCJI B cTpaHax - yqacTHHuax 06'Le~HHeHHoro 

HHCTHTyTa JI~epHLIX HCCne.zioBaHHH. 

Henocpe~CTBeHHLie npaKTHqecKHe npHno~eHHJI HMeroT 
npOBO~HMLie TeopeTHKaMH JIT<J» H OOllLlllHM KOnneKTHBOM 
3KCnepHMeHTaTopOB Jla6opaTOpHH JI~epHLIX npo6neM HC
cne~OBaHHJI no Me3oMoneKynJipHLIM npoueccaM, OTKPLIBaro
~IQ~e HOBLie nepcneKTHBLI B XHMHH. 

CoCTOJIHHe B~HeHlllHX o6nacTeH COBpeMeHHOH CTaTH: 
CTHqeCKOH 4JH3HKH H OCHOBHLie TeH~eHUHH ee pa3BHTHH 3a 
nocne~HHe qeTBepTL BeKa MOryT OLITL nOHHTLI llHlllL B CBe
Te 3aMeqaTenLHLIX Hccne~oBaHHH H.H.Iioronro6oBa no 
HeH~eanLHLIM 1io3e- H <l»epMH-CHCTeMaM. KoHKpeTHLie.pe-
3ynLTaTLI, o6pa30BaBlllHe I!JyH~aMeHT TeOpHH_CBepXTeKy
qecTH H CBepxnpOBO~HMOCTH, Hallle~HX u;eHHOe npHMeHeHHe 
B TeXHHKe, OO~HH MeTO~ HCCne~OBaHHH HeH~eanLHLIX M~
~enLHLIX CHCTeM IB TOM qHcne xapaKTepH3yeMLIX BLipo~
~eHHeM COCTOHHHH CTaTHCTHqeCKOropaBHOBeCHHI,KOHUen
UHH KBa3HCpe~HHX, nonyqHBlllaH B HaCTOJI~ee BpeMH no
BCeMeCTHOe pacnpOCTpaHeHHe H npHMeHeHHe B liJH3HKe 
3lleMeHTapHLIX qaCTHU "TeopeMa 0 1/q2 ", HBllHHCL u;eHHeii
lllHM ~OCTOJIHHeM MHpoBoii HayKH, He3aMeHHMLI npH Hccne
~oBaHHH pa3nHqHLIX acneKTOB paBHOBeCHOrO noBe~eHHH 
CHCTeM MHOrHX B3aHMO~eHCTBYIOIUHX qaCTHU. 

HHTepHau;HoHanLHLIH KonneKTHB Jla6opaTopHH ycnelllHo 
pernaeT CTOJIIUHe nepe~ HHM 3a~aqH. 3aKaHqHBaJI 3TOT 
KpaTKHH 0030p ~eJITenLHOCTH JIT<I» 3a 20 neT, cne~yeT 
OCOOO OTMeTHTL OOllLlllOH BKna~ B pa3BHTHe BCeX OCHOBHLIX 

HanpaBneHHH, C~enaHHLIH yqeHLIMH H3 COu;HanHCTHqecKHX 
cTpaH, npHe3~aiDIUHMH B OHJIH Ha pa3nH~Lie cpo_KH 
H npo~o~aroiUHMH HaqaTLie 3~ecL Hccne~oBaHHJI y ce6JI 
Ha po~He. 

3HaqHTenLHLIH BKna~ BHeCeH cneu;HanHCTaMH JIT<I» B MH
pOBYIO 6H6nHoTeKy TeopeniqecKoB: 4JH3HKH. B qHcne co-
3~aHHLIX HMH KHHr - nepeBe~eHHLie Ha MHOrHe JI3LIKH 
H BLI~ep~aBlllHe pg~ H3~aHHH 

yqe 6HHKH: 
,I(.H.IinOXHHUeB. "0CHOBLI KBaHTOBOH MeXaHHKH"; 
H.H.Iioronro6oB, ,U.B.IIIHpKoB. "BBe~eHHe B TeopHro KBaH
TOBaHHLIX noneii", 

M 0 H 0 r p a 4J H H, no~LITO~BlllHe OOllLlllHe UHKllLI pa60T 
H CLirpaBrnHe B~HYIO ponL B pa3BHTHH ocHOBHLIX 4JH3Hqec
KHX npe~CTaBneHHH: 
H.H.Iioronro6oB, "KBa3Hcpe~HHe B 3a~aqax cTaTHCTHqecKoB: 

MexaHHKH" I.Uy6Ha - 1961; 1963, HLro-HopK - 1970, 
MOCKBa - 19731; 
,I(.H.IinOXHHD;eB. "IJpHHD;HnHanLHLie BOnpOCLI KBaHTOBOH Me
xaHHKH" IMocKBa - 1966, IIapH~ - 1967 I; 
H. T. To~opoB. "AHanHTHqeCKHe CBOHCTBa ~HarpaMM <l»eB:H
MaHa B KBaHTOBOH TeOpHH nonH" IColiJHH - 1966, 0Kc4Jop~ -
- 19711; 
,U.B.IIIHpKoB, B.B.Cepe6pHKOB, B.A.Me~epHK~OB. ",I(Hcnep
CHOHHLie TeOpHH CHllLHLIX B3aHMO~eHCTBHH npH HH3KHX 
3HeprHHX" IMocKBa- 1967, AMcTep~aM - 19691; 
HryeH BaH XLey. "JieKo;HH no TeopHH YHHTapHoB: CHMMeTpHH 
3neMeHTapHLIX qacTHU" IMocKBa - 1967 I; ·· 
H.H.Iioronro6oB, A.A.JioryHoB, H. T .. To~opoB. "OcHOBLI aK
CHOMaTHqecKoro no~xo~a B. KBaHToaoB: TeopHH nonJI" 
IMocKBa - 1969, TOKHO - 19711; 
B.r .ConOBLeB, "TeopHH cno~HLIX JI~ep" IMocKBa - 19711. 
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Y'IBTenb B y'leHHK. 
AKaAeMHKH H.H.Eoro
~oB /cnpaBa/ H 
A.A.JiorYBOB. 

Eonbwax wxona ~HJH· 
KOB·TeOpeTHKOB H ya
TeMaTHKOB, COJAaHHaB 
H .H. Eoromo6oBbiM, HJ
BeCTHa BCeMy Hay'IHOMY 
MHPY . MHorHe TanaHT
nBBble y'leHHKH :HOB 
WKOJlbl Tenepb HJ6pa
Hbl B AKaAeMHH HayK, 
BOJrnaBnBIDT 60nbWHe 
Hay'IHble KOnneKTHBbl. 



Pa6oTall B 06'be,ABHeHHOM BHCTBTyTe, MHOrBe ~B-
3BKB B3 CTpaH- y'laCTHBU CTaJIB KaH.AB,Aa TaMB B ,AOKTO
paMB aayx. Ha 3ace,AaHBB Y'lenoro coBeTa na6o
paTopBB TeopeTB'IecxoA ~B3BKB. H.AeT 3a~Ta,Aac
cepTaUBB. 



Henb3ll Jill 3TOT W -
we3oH CJJ;enaTbnonerqe? 
qneu-xopp. AH CCCP 
,L\.B . illHplCOB H JJ;OXTOP 
~H3HXO-MaTeMaTH'IeCXHX 
uayx B .r .KaJJ;biWeBcxui 
npoJJ;on~aiDT o6cy~e
HHe HHTepecuoro Bonpo
ca nocne cewHuapa, no
CBJIII.IeHHOro TeopHH cna-
6wx B3aHMOJJ;eACTBHB. 

~ 



B xoH~epeH~·3ane lla -
6opaTopHH TeopeTH'Iec
xoi ~H3HXH BO BpeMJI 
ceMBHapa. CTaBwaJI o,A
BBM B3 Be.AYUUIX ~eHTpOB 
TeopeTB'Iecxoi MWCJJH, 
lla6opaTopBJI npHBnexa
eT X Ce6e BHBMaHBe yqe
HbiX po~a~UUIMBCJI 

3,AeCL HOBWMB HAY'IHWMB 
HanpaBneHHJIMB, COBpe· 
MeHHbiMB MeTO,AaMB BC • 
cne.AOBaBBJI. OpraHB· 
3yeMble 3,AeCL CeMBHa • 
pw - BCTO'IHBX nepcnex
TBBHWX HAyqHWX B,Aei. 

~ 

Y'leHwe HHCTBTyTa y'laCTBy~T B pa3pa60TKe cno>K· 
HeBWBX ~BnOCO~CKHX npo6neM. 
C ,AOKnA,AOM no ~BnOCO~CKBM BOnpoCaM ~H3BKB BbiCTY" 
naeT .AOKTop ll!B3BKO- MaTeMaTB'IeCKBX HayK r . B.E~B
MOB . 

flpB pa3pa60TKe ~YH,AaMeHTanLHbiX TeOpeTB· 
'leCKHX npo6neM COTPY.AHBKB llTcl> CTpeMJITCJI 060CHO· 
BaTL Ba>KHWe ,AnJI 3KCnepBMeHTa MeTO,Abl. ' 

qneH·KoppecnOH.AeHT AH CCCP ,IJ; .H . I>noxBH~eB 
B .AOKTop ~B3BKO·MaTeMaTB'IecKBX HayK A. B.E~pe
MOB 3a o6cy~eHBeM OCHOBHWX nono>KeHBH OnTB· 
qecKoi MO.AeJJH . ~ 



KaKBe HOBble CIOpllpB3hl rOTOBBT BeynOBBMOe HeiiT
puuo? AKaAeMBK M .A.MapKoB npu o6cy)I(JI.eHBII ueiiT
puuuoro JKcnepuMeHTa B Hcll83. Y'leHhle OHJIH BHecnu 

~ cymeCTBeHHhiH BKna,D. B B3y'leHBe CBOHCTB 3TOH 'laCTB
IUol. 



Y'leHLie HHCTHTyTa yc
TaHOBHnH Hay'IHLie KOH· 
TaKTLI co cneuaanacTa
MB MHOrBX CTpaH. Ha 
CHBMKe: ,AOKTOpa cilHJH • 
KO·MaTeMaTB'IeCKBX Ha· 
yK . B.A.Mell(epJIKOB B 
I>.M.I>ap6awos so spe
MJI BCTpe'IB c npocllecco
pow XenbCBHCKoro yHB
sepcaTeTa K.llaypBKai
HeHoM . 

• 

TeopeTBKB UeHTpanhHoro BHCTBTyTa li,AepHLIX Be
cne,AOBaHBH r ,lJ;P 11 y'leHLie OHJIH npOBO,AJIT COBMeCT· 
HYJO pa6oTy no BJy'leHHJO CBOHCTB JI,Aep. CeMBHap Teo· 
peTBKOB UH.HH B PocceH,Aopclle . 

B pa6oTe Ha,A Tpy,A
HLIMB npo6neMaMB pa
CTYT yqeHLie. Co
TPY.AHHKH llT<l> P .H.cl>a
YCTOB H li.A.Ap6yJOB 
/Tenepb pa6oTaeT B 
H<l>B3/. Mono,ALIMH cne
uaanacTaMH npaexanB 
OHH B ,lJ;y6Hy, 3,AeCb OHH 
CTanH ,AOKTOpaMB HayK, 
H3BeCTHLIMH TeopeTHKa
MH . 

• 
MHorae cneuaanBCTLI 

H3 CTpaH·yqacTHHU BLI" 
poena KaK y'leHLie B 
OH.HH. 0.AHHM H3 Be,Ay
ll(HX 6onrapcKHX Teope
THKOB CTan aKa,AeMHK 
H. To.Aopos. /Ha cHHMKe 
cnpasa/. ~ 



Me>K,QYJiapo,ZUiaJI wxona 
no CTpyJCType Jl,npa B 
AnywTe 6wna opraHB3o
BaHa no HHHIUla THBe Teo
peTHKOB 06be,ZUIHeHHOrO 
HHCTHTyTa. B pa6oTe 
wxonw )"'aCTBOBano 160 
'lenoBeK, cpe,ZUI ee neK
TopoB 6wnu Be.ny~e 
y'leuwe OHJIH, CCCP, 
HPI>, IIHP, UEPHa, 
CWA, ~auaa , IOrocna
BHH . 

• 

Jly'IWeB npaKTH'IeCKOB 
wxonoli JIBnJieTCJI coB
wecTHaJI pa6oTa B ~y6-
Be Mono.nwx a Bw
coKOKBanB~H~HpoBauuwx 
cnelUlanBcToB. B 3TOH 
wxone npao6pen H3BeCT
BOCTb, CTan .I{OKTOpOM 
BayK MOnO.I{OB BbeTHa.M
CKHB TeopeTHK Hryeu 
BaH XJ.ey. Ha CHHMKe: 
np~eccop Hryeu BaH 
XJ.ey a H3BecTuwA co
BeTCKHA y'leHhlB np~ec
cop JI.A.CMOPO.IUIHCKHH. 

~ 

BaJKHoe .MecTo B nporpawwe Jla6opaTopaa Teope
TB'IecKoA ~B3BKB 3aH&MaiDT BCCne,nOBaHBJI CBOHCTB 
aTOMHhlX Jl,nep. 3TH pa6oTw npao6penu wapoKyro 
B3BeCTHOCTb B Hay'IHOM MHpe . Ha CHHMKe : npo~eccop 
B.r.ConOBbeB npOBO,ZUIT pa6o'lee COBewaHHe CBOeB 
rpynnw. 



Kaxyro pono BrpaeT 
CBepxTeKy'leCTb B liApe? 
.11AeB napHoro B3aBMo
AeHCTBBJI HYKHOHOB 
CBepxnpoBOAllmero TBna 
Cblrpanu cymecTBeHHYID 
pOHb B CTaHOBHeHBB CO-
BpeMeHHOH TeOpBB 
aToMHoro liApa. Ha 
CHBMKe; B 06Cyli<_AeHBB 
npo6neM Teopuu liApa 
y axaAeMBKa H.H.Iioro
nro6osa yqacTByeT AaT
CKBH Y'leHbiH Jl.liaHr 
/BTOpOH CHeBa/. 



B :noM JAaHHH B Taw
xeHTe /Mali., 1972 roAI 
cocToAnocb BcecoroJHoe 
cosemaHHe no il>YHAa
MeHTanbHblM npo6neMaM 
TeOpHH JneMeHTapHblX 
qacTHU- CosemaHHe 6w
no opraHHJOBaHO AxaAe
M&eii HaYK YJ6excxoii 
CCP npH coAeiicTBHH 
OHJUI, B HeM npHHJWH 
yqaCTHe MHOrHe Japy-
6e)I(Hble yqeHble. 

B Jane Jace.!J.aHHH Meli(JJ.yHapoAHOB xou!l>epeHUHH 
no !l>HJB:.<e swcoKBX JHeprHii B ,lly6He I 1964 roAI 
TeopeTHKH • .!J.OKTOpa il>HJBKO"MaTeMaTH'leCKHX uayK 

B.B.6a6HKOB B n.c.HcaeB. 

Ha CBMnOJHYMe no CTPYKType A.!I.Pa B ,lly6He 
/uronb, 1968 roAI c .!J.OKna.!J.OM swcTynaeT npo!l>eccop 
n . .u .conosbeB - O.!J.HH H3 Be.tJ.YU{HX TeopeTHKOB OHJIH 
jceii'laC OH .!J.HpeKTOP HHCTHTYTa il>HJHKB BblCOKHX 

JHeprHi B Cepnyxose/. 



06cyJK,JleHHe HOBhiX H,JleH He KOH'IaeTCJI Ha nopore 
3ana ceMaaapos. Oao npo,llonJKaeTCJI B aenpaayJK 
,Jleaaoil o6cTaHOBKe 3a qawKoil qaJI. 

Ha pa6oTy B cy66oTy. 
TeopeTHKH HacTBTyTa 
aKTHBHO y'laCTBYIOT B 
KOMMYHHCTH'IeCKHX cy6-
60THHKaX. 







c~AGOPATOPHJI BMCOKHX 3HBPFHR - -- - -0] 

Jia6opaTopHH BLICOI<HX :meprHii: OH.HH - O,D;HH H3 Be,D;y

~HX·HayqHo-Hccne,D;OBaTenLci<HX ~eHTPOB CO~HanHCTHqe

CI<HX CTpaH B o6naCTH 4JH3HI<H BLICOI<HX 3HeprHH H penHTH

BHCTCI<OH H,D;epHOH 4JH3HI<H. 

MHoroHa~oHanLHLIM I<onnei<THBOM na6opaTopHH c,D;e

naHO HeCI<OllLI<O Ba:>KHLIX OTI<PLITHH H nonyqeH pH~ 
pe3ynLTaToB, I<OTopLie BHecnH 3aMeTHLIH BKna,D; B 4JopMHpo

. BaHHe COBpeMeHHLIX npe,D;CTaBneHHH 0 CTpyi<Type 3lleMeH

TapHLIX qaCTH~ H HX CBOHCTBaX. 

WH3HI<a BLICOI<HX 3HeprHii: 6onLwe qeM I<ai<aH-nH6o 

,IJ;pyraH OTpacnL COBpeMeHHOH Hayi<H Hy)K,D;aeTCH B WHpOI<O 

opraHH3oBaHHOM Me)K)l;yHapo,D;HOM COTPY,D;HHqecTBe HayqHLIX 

yqpe>K,D;eHHH. H npe>K,D;e Bcero noTOMY, qTo ,D;nH pa3BHTHH 

HCClle,D;OBaHHH B 3TOH o6naCTH HY:>KHLI MOUUILie H ,D;oporo

CTOH~He yCI<OpHTenH H BLiqHCllHTellLHLie MaWHHLI, a Tai<>Ke 

pa3Hoo6pa3HaH H cno:>KHaH annapaTypa, c noMo~LIO I<OTopoii: 

",D;06!>1BaeTCH" ~eHHaH 3I<CnepHMeHTallLHaH HH4JOpMa~HH. 

C ,D;pyroii: CTOpOHLI, 3Ta HH4JOpMa~HH HY>K,D;aeTCH B ,D;allL!Ieii:

WeH o6pa60TI<e, I<OTOpaH 3aqacTyiO ,D;On:>KHa BeCTHCL He 

TOllLI<O B TOM ~eHTpe, r,D;e 6LinH nonyqeHLI ,D;aHHLie, HO 

H B . ',D;pyrHX HayqHLIX I<Onnei<THBaX /y>Ke ynOMHHaBWaHCH 

HaMH "4JH3HI<a Ha paCCTOHHHH"/. 
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Bee Bo3pacTaro~e B03MO>KHOCTH "4JH3HI<H Ha paccToH

HHH" C03,D;aiOT OC06Lie 4JopMLI COTpy,D;HHqecTBa," n03BOllHH 

BoBnei<aTL B npoBe,D;eHHe Hccne,D;oBaHHH Ha nepe,D;HeM py-

6e>Ke 3HaHHH ,D;a>Ke Tai<He I<Onnei<THBLI, I<OTOpLIM caMOCTO

HTellLHOe npoBe,D;eHHe HCCne,D;OBaHHH 6LinO 6LI He nO,D; CHny. 

BoT noqeMy ycHnHH Jia6opaTopHH BLICOI<HX 3HeprHii: :HanpaB

neHLI-He TOllLI<O Ha nonyqeHHe Ba:>KHLIXpe3yllLTaTOBHCCne

,D;OBaHHH 4JyH,D;aMeHTanLHLIX 4JH3Hqeci<HX 3ai<OHOMepHOCTeH 

H OCy~eCTBlleHHe HOBLIX MeTO,D;HqeCI<HX pa3pa6oTOI<, HO 

Tai<>Ke H Ha nonyqeHHe HCXO,D;HOH 3I<CnepHMeHTan~HOH 

HH4JOpMa~HH C nocne,D;yiO~eii: o6pa60TI<OH ee B. HayqHLIX 

~eHTpax cTpaH - yqacTHH~ OH.HH, Ha opraHH3a~HroHayqHo
ro COTPY,D;HHqecTBa no o6pa60TI<e 3TOH HH4JOpMa~HH H, 

Hai<OHe~, Ha no,D;rOTOBI<Y I<a,D;pOB cne~HanHCTOB, I<OTOp~e 

MOrnH 6~ CaMOCTOHTellLHO BeCTH pa6oTy Ha MeCTaX. 

Jla6opaTOpHH B~COI<HX 3HeprHH - CaMaH 60llLWaH B 

OH.HH. B ee wTaTe oi<ono 1000 cne~HanHCToB:pa6oqHx,na-
6opaHTOB, TeXHHI<OB,. HH>KeHepoB H HayqHLIX coTpy,D;HHI<OB. 

3,D;eCL nOCTOHHHO paq.oTaeT MHOrO cne~HanHCTOB H3 CTpaH

qneHOB HHCTHTyTa, • I<pOMe TOrO, e)KerO,D;HO IIJH3HI<H 3THX 

CTpaH npHe3>KaiOT B JIB3 Ha I<OpOTI<He CpOI<H, nonyqaH 

I<OHCYllLTa~HH H nOMO~L no HHTepecyiO~M HX :BonpocaM, 



nepeHHMaiOT OnLIT, 06Cy:>K,D;aiOT, pe3YRLTaTLI COBMeCTHLIX 
HCCne.D;OBaHHH, YB03JIT K ce6e .D;OMOH nonyqeHHYJO B 3KCne
pHMeHTax HHcbopManuro .D;nH nocne.D;yiOIUeii o6pa60TKH. 

PA3BHTHE JIAEOPATOPHH 3A 20 JIET 

OcHOBHoii ycTaHOBKoii lla6opaTOPHH BLICOKHX 3Hepruii 
JIBRJleTCJI CHHXpoc1Ja30TpOH, yCKOpJIIOIUHH npoTOHLI ,11;0 3Hep,
THH 10 T3B. 3ToT ycKopuTenL,. B cBoe BpeMH caMLiii 
KpynHLiii B Mupe, Haqan pa6oTaTL B 1957 ro,11;y. Ero C03.D;a
HHe - Ma TepuanLHOe BOnnOJUeHHe npHH:UHna aBToc1Ja3HpOBKH, 
OTKpLITOrO BLI.D;aiOJUHMCJI COBeTCKHM y'leHLIM aKa,D;eMHKOM 
B.H.BeKcnepOM, KOTOpLiii pyKOBO.D;Hn CTpOHTenLCTBOM yc
KOpHTenH H ,11;0 cBoeii KOH'IHHLI B 1968 ro.D;y B03rnaBnHn 
lla6opaTOpHIO BLICOKHX 3HeprHH. 

HCTOpHJI pa3BHTHJI JIB3 CBJI3aHa C <I»H3H'IeCKHM HHCTH
TYTOM HM. IT.H.lle6e.D;eBa AH CCCP, r.D;e 6Lina ocyiUecT
BneHa pa6oTa no 3anycKy MO.D;enu CHHxpoclJa3oTpoHa H C03.D;aH 

ero HH:>KeHepHo-TeXHH'IeCKHii npoeKT. ITepBLIMH coTpy.D;HH
KaMH llB3 6LinH, rnaBHLIM 06pa30M, MORO.D;Lie clJH3HKH H 
HH:>KeHepw, He.D;aBHO OKOH'IHBWHe BY3LI H nepeBe,D;eHHLie 
CIO.D;a H3 <I»HAHa. 

Co3.D;aHue OHJIH npu.D;ano .D;eHTenLHOCTH lla6opaTopuu 
Me:>K,D;yHapO.D;HLIH xapaKTep H npHBneKnO K ee CTpOHTenLCT

BY BLICOKOKBanHclJHUHPOBaHHLie Ka.D;pLI yqeHLIX H3 conua
nHCTH'IeCKHX CTpaH. 

B 3TO BpeMJI CHHXpoclJa30TpOH eiUe HaXO.D;HRCJI B CTa.D;HH 
KOMnneKCHOH Hana,D;KH. fiOnHLIM XO.D;OM mna no,D;rOTOBKa 
3KcnepHMeHTanLHoii annapa TYPLI K npoBe.D;eHHIO uccne.D;oBa
HHH Ha YCKOpHTene, O.D;HH 3a .D;pyrHM C.D;aBanHCL B 3KCnnya
Tanuro Kopnyca na6opa Topuu. 16 anpen.11 195 7 ro.D;a cHHxpo
cba30TPOH ,D;an ny'IOK npoTOHOB, ycKopeHHLIX ,11;0 npoeKTHoii 
3HeprHH 10 T3B. BnepBLie B MHpe HCKyccTBeHHO 6wnu 
co3.D;aHw qacTunw TaKoii 3Hepruu. Y'leHLie conuanucTH'Ie
CKHX CTpaH nonyqunH HHCTpyMeHT, paBHOrO KOTOpOMY He 
HMena HH O.D;Ha na6opaTOpH.Il MHpa. ' 

H3BeCTHO, 'ITO cbH3HKa BLICOKHX 3Hepruii HBnHeTcH 
O.D;Hoii H3 HaH6onee 6ypHo pa3BHBaiOIUHXCH o6nacTeii qeno
BeqecKoii .D;eHTenLHOCTH, n03TOMY Ka:>K.D;LIH BHOBL 3anyc
KaeMWH ycKOPHTenL ".D;ep:>KHT" peKop.D; no napaMeTpaM 
nyqKOB numL B Te'leHHe HeCKQnLKHX neT. YHHKanLHOCTL 
:>Ke ycnoBHii 3KcnepHMeHTa urpaeT pemaiOJUYIO ponL B no
nyqeHHH .D;aHHLix, cyiUeCTBeHHO BnHHIOIUHX Ha pa3BHTHe 
clJH3HKH. 

B 60-e rO,D;LI B CBJI3H C BBO.D;OM B CTpoii 6onee COBpe
MeHHLIX ycKOPHTeneii Ha 6onLmue 3Hepruu /l(EPH, BpyK
xeiiBeH, CepnyxoB H .D;p./ CHHxpoclJa3oTpoH llB3 yTpaTHn 
CBOe RH.D;epCTBO. B TO BpeMJI nepe.D; KOnneKTHBOM na6o
paTOPHH CTOHna TPY.D;HaJI 3a,D;a'la - nOHCK HanpaBneHHH 
HCCne.D;OBaHHH, KOTOpLie CMornH 6LI OTBeTHTL Ha HaH6onee 
OCTpLie BOnpOCLI clJH3HKH BLICOKHX 3HeprHii H npe.D;CTaBHTL 
y'leHLIM, Be.D;YJUHM pa6oTLI Ha 6a3e OHJIH, yHHKanLHwe 
ycnoBHJI .D;RJI 3KCnepHMeHTa. 

0.D;Ha H3 TaKHX B03MO:>KHOCTeii·, HHH:UHHp'oBaHHaJI clJH3H

KaMH na6opaTopuu, 3aKnro'lanacL B BLIXO.D;e Ha .D;pyrue 
KpynHeiimue ycKopuTenu Mapa. ITpaKTH'IecKaH peanu3a:UHH 

3TOH B03MO:>KHOCTH npHHecna CBOH nnO.D;LI. B KOH:Ue 60-x rr. 

KonneKTHBOM lla6opaTopuu 3a KopoTKHii cpoK co3.D;a
HLI TPH KpynHLie 3neKTpoHHLie ycTaHOBKH u .D;Be ny3LIPLKo
BLie KaMepLI, KOTOpLie 6LinH ycTaHOBneHLI Ha cepnyXOBCKOM 
YCKOPHTene. TaKOH onepaTHBHLIH BLIXO.D; Ha KpynHeiimHii 
B MHpe YCKOPHTenL n03BOnHnlla6opaTOpHHHe TORLKOnony
'IHTL pH.D; Ba:>KHLIX Hay'IHLIX pe3ynLTaTOB, HO H o6ecne'IHTL 
Ha 6nH:>Kaiimue rO.D;LI Hay'IHLie rpynnLI HHCTHTYTOB CTpaH
yqaCTHH:U YHHKanLHOH 3KCnepHMeHTanLHOH HHclJOpMaUHeii; 
0.D;HaKO OCHOBHOH 3a,D;a'leii OCTaBanCJI nOHCK HOBLIX B03MO:>K
HOCTeii, CBJI3aHHLIX C 6a30BOH ycTaHOBKOH llB3 - CHHXpo
clJa30TpOHOM. 

HOBble B03MO:>KHOCTH CHHXpoc1Ja30TpOHa OTKpWnHCL noc
ne Toro, KaK B 1970 ro.D;y 6Lino peanH30BaHo npe.D;no:>KeHue 
rpynnLI coTpy.D;HHKOB llB3 no ycKopeHHIO .11,11;ep TH:>Kenee 
BO.D;OpO.D;a. CHHXpoclJa30TpOH CTan nepBLIM B MHpe .yCKOpH
TeneM, n03BORHBWHM YCKOp.IITL Jl.D;pa pa3HOro COpTa/.D;eiiT-
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nepeHHMaiOT OnLIT, 06Cy>K,I(a10T. pe3ynLTaTLI COBMeCTHLIX 
uccne.I(oBaHHii, yao3JIT K ce6e .I(OMoii nony'leHHyro B 3Kcne- · 
puMeHTax HH!l>opMauuro .I(nJI nocne.I(yromeii o6pa6oTKH. 

PA3BHTHB JIAEOPATOPHH 3A 20 JIBT 

OcHOBHoii ycTaHoaxoii lla6opaTopuu BLicoxux 3Hepruii 
JIBnJieTCJI CHHXpod>a30TpOH, YCKOpJIIOIUHH npOTOHLI ,I(O 3Hep,
rHH 10 F3B. 3ToT ycxopuTenL, B caoe apeMJI caMLiii 
xpynHLiii B MHpe, Ha'lan pa6oTaTL B 1957 ro.I(y. Ero C03,I(a
HHe - MaTepuanLHoe aonnomeHue npuHuuna aaTod>a3upoaxu, 
OTKpLITOrO BLI,I(alOIUHMCJI COBeTCKHM y'leHLIM aKa,I(eMHKOM 
B.H.BexcnepOM, KOTOpLIH pyKOBO.I(Hn CTPOHTenLCTBOM yc
KOpHTenJI H ,I(O CBOeH KOH'IHHhl B 1968 ro,I(y B03rnaBnJin 
lla6opaTOpH10 BLICOKHX 3HeprHH. 

HcTopHJI pa3BHTHJI JIB3 CBJI3aHa c <I>H3H'IeCKHM HHCTH
TYTOM HM. II.H.lle6e,I(eaa AH CCCP, r,I(e 6Lina ocymecT
aneHa pa6oTa no 3anycxy MO,I(enu cuHxpod>a3oTpoHa u C03,I(aH 

ero HH>KeHepHo-TexHH'Iecxuii npoeKT. IlepBLIMH coTpy.I(HH
KaMH llB3 6LinH, rnaBHLIM o6pa30M, MOnO,I(Lie d>H3HKH H 
HH>KeHepLI, He,I(aBHO OKOH'IHBWHe BY3LI H nepeBe,I(eHHLie 
CIO,I(a H3 <I>HAHa. 

Co3,I(aHue OH.HH npu.I(ano ,I(eJITenLHOCTH lla6opa Topuu 
Me)KJ(yHapo.I(HLiii xapaxTep u npuanexno K ee cTpouTenLcT
BY BLICOKOKBanH!l>HUHPOBaHHLie Ka,I(pLI yqeHLIX H3 COUHa
nHCTH'IeCKHX CTpaH. 

B 3TO BpeMJI CHHXpod>a30TpOH eme ~aXO.I(HnCJI B CTa,I(HH 
KOMnneKCHOH Hana,I(KH. IlOnHLIM XO,I(OM wna no.I(rOTOBKa 
3KcnepuMeHTanLHoii annapaTypLI K npoae.I(eHHIO uccne.I(oaa
HHii Ha ycxopuTene, O,I(HH 3a .I(pyruM C,I(aBanucL B 3Kcnnya
Tauuro xopnyca na6opa Topuu. 16 anpenJI 195 7 ro.I(a cuHxpo
il>a30TpOH ,I(an ny'IOK npOTOHOB, ycxopeHHLIX ,I(O npoeKTHOH 
3Hepruu 10 F3B. BnepaLie B MHpe ucxyccTBeHno 6Linu 
C03,I(aHLI qacTHULI Taxoii 3Hepruu. Y'leHLie couuanucTH'Ie
CKHX CTpaH nony'IHnH HHCTpyMeHT, paBHOrO KOTOpOMY He 
HMena HH O,I(Ha na6opaTOpHJI MHpa. • 

". 

H3BeCTHO, 'ITO d>H3HKa BLICOKHX 3HeprHH JIBnJieTCJI 
O.I(HOii H3 Hau6onee 6ypHo pa3BHBaiOIUHXCJI o6nacTeii qeno
Be'leCKOH ,I(eJITenLHOCTH, n03TOMY Ka>K,I(LIH BHOBL 3anyc
xaeMLIH ycxopuTenL ".I(ep>KHT" pexop.I( no napaMeTpaM 
nyqxoa nuwL B Te'leHHe HecxonLKHX neT. YHHKanLHOCTL 
>Ke ycnoauii 3KcnepuMeHTa H:rpaeT pewaromyro ponL B no
ny'leHHH ,I(aHHLIX, CyXUeCTBeHHO BnHJIIOIUHX Ha pa3BHTHe 
d>H3HKH. 

B 60-e rO,I(LI B CBJI3H C BBO,I(OM B CTpOH 6onee COBpe
MeHHLIX ycxopuTeneii Ha 6onLwue 3Hepruu /QEPH, Epyx
xeiiaeH, Cepnyxoa u .I(p./ CHHxpod>a3oTpoH llB3 yTpaTHn 
caoe nu,I(epcTBO. B TO apeMJI nepe.I( xonneKTHBOM na6o
paTopuu cToJina TPY.I(HaJI 3a,I(a'la - noucx HanpaaneHHii 
HCCne,I(OBaHHH, KOTOpLie CMOrnH 6LI OTBeTHTL Ha HaH6onee 
OCTpLie BOnpOCLI d>H3HKH BLICOKHX 3HeprHH H npe,I(CTaBHTL 
y'leHLIM, Be.I(YIUHM pa6oTLI Ha 6a3e OH.HH, yHHKanLHLie 
ycnoBHJI .I(nJI 3KcnepuMeHTa. 

0.I(Ha H3 Taxux B03MO>KHOCTeii, HHHUHHpoaaHHaJI 4>H3H
KaMH na6opaTopuu, 3axnroqanacL B BLIXO,I(e Ha .I(pyrue 
xpynHeiiwue ycxopuTenu MHpa. IlpaKTH'IecxaJI peanu3aUHJI 

3TOH B03MO>KHOCTH npHHecna CBOH nnO,I(LI. B KOHUe 60- X rr. 
KOnneKTHBOM lla6opaTOpHH 3a KOpOTKHH CpOK C03,I(a
HLI TpH KpynHLie 3neKTpOHHLie ycTaHOBKH H ,I(Be ny3LIPLKO
BLie KaMepLI, KOTOpLie 6LinH YCTaHOBneHLI Ha cepnyXOBCKOM 
ycxopuTene. Taxoii onepaTHBHLiii BLIXO.I( Ha· xpynHeiiwuii 
B MHpe yCKOpHTenL n03BOnHn lla6opaTOpHH He TOnLKO nony
'IHTL pJI,I( Ba>KHLIX Hay'IHLIX pe3ynLTaTOB, HO H 06ecne'IHTL 
Ha 6nu>Kaiiwue ro.nLI Hay'IHLie rpynnLI HHCTHTYTOB cTpaH
yqacTHHU YHHKanLHOH 3KCnepHMeHTanLHOH HH!l>OpMaUHeii; 
0.I(HaKO OCHOBHOH 3a,I(a'leH OCTaBanCB noHCK HOBLIX B03MO>K
HOCTeii, CBJI3aHHLIX C 6a30BOH YCTaHOBKOH llB3 - CHHXpo
d>a30TpOHOM. 

HOBble B03MO>KHOCTH CHHXpod>a30TpOHa OTKpLinHCL noc
ne Toro, xax B 1970 ro.I(y 6Lino peanu3oBaHo· npe,I(no>KeHue 
rpynnLI coTpy.I(HHKOB llB3 no ycxopeHHIO JI.I(ep TJI>Kenee 
BO.I(opo,I(a. CuHxpod>a3oTpoH cTan nepBLIM B MHpe·ycxopu
TeneM, n03BOnBBWHM YCKOpJITL JI,I(pa pa3HOrO COP.Ta/.I(eHT.-

;...,.] 
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poHLI, anLiiJa-qacTHULI/ .no pen.HTHBHCTCKHX cxopocTeii. 3To 
06CTO.IITenLCTBO npHBeno K C03,ZJ;aHHIO HOBOrO Ba:>KHoro 
HayqHoro HanpasneHH.II - pen.HTHBHCTCKOH .H,nepHOH liJH3HKH. 

Kax noKa3anH n~pBLie 3KCnepHMeHTLI, npose,neHHLie 
Ha nyqKaX nerKHX .H,nep, YCKOpeHHLIX .ZJ;O pen.HTHBHCTCKHX 
CKOpOCTeii, CTOnKHOBeHH.II HX npe,nOCTaBn.IIIOT qpe3BLJqaiiHO 
HHTepeCHLie B03MO:>KHOCTH HeTpHBHanLHOrO llO.ZJ;XO,ZJ;a K O.ZJ;HO
MY H3 caMLIX aKTyanLHLIX HanpaBneHHH B liJH3HKe - MHO
)KeCTBeHHOMY po)K.ZJ;eHHIO qacTHU. Hccne.nosaHH.II B o6nacTH 
pen.HTHBHCTCKOH .H,nepHOH 4JH3HKH, HaqaTLie B JIB3 B 1970 
ro,ny, B HaCTO.II~ee BpeM.II ITO.ZJ;XBaqeHLI H HHTeHCHBHO pa3-
BHBaiOTC.II liJH3HKaMH KpynHeHWHX HCCne,noBa TenLCKHX UeHT
poB CiliA H 3ana.nHoii EsponLI. 

OCHOBHME HAYqHb/E HAHPABJ/EHH.H 

HHTepHaUHOHanLHLIH KOnneKTHB ·Jla6opaTOpHH BLICOKHX 
3HeprHii se,neT liJH3HqecKHe Hccne.nosaHH.II Ha ycxopHTen.Hx 
,[(y6HLI, Cepnyxosa, U.EPHa H liaTaBHH. 3TH Hccne.nosaHH.II 
BKmoqaroT B ce6.11 llOHCK HOBLIX 3aKOHOMepHOCTeii H 3KCne
pHMeHTanLHLIX liJaKTOB B o6naCTH 4JH3HKH 3neMeHTapHLIX 
qacTHU H .H,npa. 0CHOBHLIMH HayqHLJMH HanpaBneHH.IIMH 
HCCne,noBaHHH, BLillOnH.IIeMLIX cneuHanHCTaMH JIB3, .IIBn.H
IOTC.II cne.nyro~He. 

H3yt~eHue noeeOeHU.R aMnAumyo 

6uHapHblX peaKI.IUU 

6 3Q6UCUMOC1/lU 

01/l 3Hepzuu 63UUMOOeUC11l6Y101JIUX 'IUC11lUI.I 

HaH6onee o6~eii uenLIO Hccne.nosaHHii, BLinonHeHHLIX 
B JIB3 no 3Toii npo6neMe, 6Lina nposepxa ,nHcnepc:HoHHLIX 
cooTHoweHHii. Kax 6Lino .noxa3aHo H.H • .6oronro6oBLIM, 3TH 
COOTHOWeHH.II npe,nCTaBn.IIIOT C060H CTpOrHe cne,ZJ;CTBH.II 
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MHKponpHqHHHOCTH. Il03TOMY HX 3KCnepHMeHTanLHa.ll npo
BepKa B o6naCTH BLICOKHX 3HeprHH .IIBn.HeTC.II npoBe~~.OH 
npHHUHna npHqHHHOCTH Ha ManLix paccTO.IIHH.IIx. B BLinon
HeHHLIX 3KCnepHMeHTaX npoBep.HnHCL H ,npyrHe OCHOBHLie 
cne,nCTBH.II COBpeMeHHOH TeO~HH CHnLHLIX B3aHMO,neiiCTBHH. 
3TO Tpa.ZJ;HUHOHHOe ,nn.H JIB3 HanpasneHHe pa3BHBanOCL B 
HeCKOnLKHX cepH.HX 3KCnepHMeHTOB, 

Ha CHHxpo4Ja3oTpoHe JIB3 cpa3y )Ke nocne 3anycxa 
ycxopHTen.H HaqanHCL H3MepeHH.II nonHLIX ceqeHHii s:i-aHMo
.neiicTBH.II ~ -, 17+- H 17 --Me30HOB C npOTOHaMH. liLinO 
ycTaHOBneHO, ,qTO llOnHLie ceqeHH.II B3aHMO,ZJ;eHCTBH.II OTpH
UaTenLHLIX llHOHOB C npOTOHaMH B HHTepsane HMnynLCOB 
3,4 7 9,2 T3B/c y6LIBaiOT sonpeKH o6~enpHH.IITOMY B To 
speM.H MHeHHIO o6 HX nocTO.IIHCTBe. B TeqeHHe 1960-1962 rr. 
6LinH H3MepeHLI llOnHLie H HeynpyrHe ceqeHH.II B3aHMO,neii
CTBH.II HeiiTpOHOB C HyKnOHaMH H .II.ZJ;paMH OT 2 ,no 9 T3B. 
3TH ,naHHLie nonyqeHLI BnepBLie H ll03,ZJ;Hee llO.ZJ;TBep,nHnHCL 
B ,npyrHx 3KcnepHMeHTax. Heo6xo,nHMO 3aMeTHTL, qTo 
,nn.H nonyqeHH.II HHiiJOpMaUHH 0 llOnHLIX ceqeHH.IIX HeHTpOHOB 
6Lin npe.nno)KeH HOBLiii cnoco6 perHcTpaUHH H H3MepeHH.II 
3HeprHH HeiiTpOHOB BLICOKHX 3HeprHH C HCllOnL30BaHHeM 
qepeHKOBCKoro cneKTpoMeTpa /1959 r ./. BLinonHeHHOe 
He,naBHO H3MepeHHe llOnHLIX ceqeHHH 17--Me30HOB Ha npo
TOHaX ocy~ecTBneHo c pexop,nHoii ,nn.11 Taxoro po.na 3Kcne
pHMeHTOB TOqHOCTLIO: llOnHOe ceqeHHe· H3MepeHO B 100 pa3 
nyqwe, qeM 3TO 6Lino c.nenaHo .no cHx nop. 

IlpQBO.ZJ;HnHCL HCCne,noBaHH.II aMnnHTY.ZJ; pacce.HHH.II HyK
nOHOB H llHOHOB Ha HyKnOHaX, HyKnOHOB Ha ,neiiTpOHaX 
B o6nacTH ManLix nepe,naHHLIX HMn}'nLCOB. B 3TOM :UHxne 
pa6oT, BLinonHeHHLIX Ha ycxopHTen.Hx ,[(y6HLI H CepnyxoBa, 
no.npo6Ho H3yqeHo ynpyroe npoToH-npoTOHHoe H npoToH
.neiiTpOHHoe pacce.HHHe Ha ManLie yrnLI aHHTepBane 3HeprHii 
OT 8 .no 70 T3B. 3THM 3KcnepHMeHTOld 6LinH npo
.neMoHcTpHpoBaHLI 6onLWHe B03MO:>KHOCTH npe,nnO)KeH-

HOrO H OC~eCTBneHHOrO B Jla6opaTOpHH HOBOrO 

MeTo,na Hccne.noBaHH.II ynpyroro pacce.HHH.II qacTHU 



B o6naCTH oqeHL MaHLIX yrHOB, OCHOBaHHOrO Ha 

perHCTpaiJ;HH yrna BLIHeTa H HMnyHLCa Me,D;HeHHOH qacTHIJ;hl 

OT,D;aqH. 3TOT MeTO,IJ; OKa3aHCH BeCLMa 34KiJeKTHBHLIM H ,IJ;HH 

CHHXpoi}Ja30TpOHa H ,IJ;HH cepnyXOBCKOrO YCKOpHTeHH, H 

MO)KeT 6LJTL HCnOHL30BaH B ,D;aHLHeHweM npH nOCTaHOBKe 

3KcnepHMeHTOB Ha 6y,D;}'IUHX ycKopHTenHx. 

Hau6onee Ba)KHLIM MeTO,D;HqecKHM ,D;OCTH)KeHHeM B yKa-

3aHHOM IJ;HKHe HCCHe,D;OBaHHH HBHHeTCH TaK)Ke pa3pa60TKa 

H C03,D;aHHe csepx3BYKOBLIX cTpy:iiHLIX BO,D;opo,D;HOHH,D;e:iiTe

pHeso:ii MHWeHeH, pacnOHo:>KeHHLIX Henocpe,D;CTBeHHO BHyT

pH KaMepLI ycKopHTenH. IIpaMeHeHHe 3THX MHmeHe:ii yse

naqasaeT 34KiJeKTHBHOCTL HCnOHL30BaHHH YCKOpeHHOrO nyq

Ka H3·3a MHoroKpaTHoro ero npoxo)K,IJ;eHHH qepe3 MHWeHL. 

HMeHHO 6naro,11;apg 3TOMY ,D;OCTH)K~HHIO 6Lino peanH30BaHo 

H ycneWHO pa3BHBaeTCH nepsoe KpynHOe COBeTCKO-aMepH

KaHCKOe HayqHoe coTpy,D;HHqecTso. 

IIoKa3aHo, qTo npH BLICOKHX 3HeprHHX npocTaH ,D;HI}lpaK

IJ;HOHHaH MO,D;eHL He COOTBeTCTByeT npHpO,D;e B3aHMO,D;eHCT· 

BHH qacTHIJ;, TaK KaK H,D;epHaH MaTepHH xapa~TepH3yeTCH He 

TOHLKO onpe,D;eHeHHLIM K034KiJHu;HeHTOM nornm:u;eHHH, HO H 

onpe,D;eneHHLIM Ko34KiJHu;HeHTOM npenoMneHHH. KpoMe Toro, 

ycTaHOBHeHO, qTO pa,D;HYC CHHLHOrO B3aHMO,D;eHCTBHH npo

TOHa C npOTOHOM He OCTaeTCH BenHqHHOH noCTOHHHOH, a 

ysenaqasaeTCH C pOCTOM 3HeprHH. 

BLimeynoMHHYTLie uccne,D;oBaHHH ocyiiJ;eCTBHHHHCL Ha 

OCHOBe Me)K,IJ;yHapO,D;HOrO HayqHoro COTpy,D;HHqecTBa C yqac

THeM MHorux cneu;uanucTOB H3 cTpaH - yqacTHHU OHJIH. 

,lJ;aHLHeHWHM npO,D;OH)KeHHeM HCCHe,D;OBaHHH ynpyroro 

pacceHHHH a,D;pOHOB Ha MaHLie yrnLI HBHHHCL 3KCnepHMeHTLI 

Ha ycKopHTene B BaTaBHH, npoBO,D;HMLie B paMKax coseT

cKo-aMepHKaHcKoro COTpy,D;HHqecTBa yq·eHLIMH JIB3 Ha 

KpynHe:iimeM B MHpe yCKOpHTene. 

IIpuo6peTeHHLI:ii paHee onLIT Ha ycKopHTenHx .IJ;y6HLI 

H Cepnyxosa no3Bonun cneu;uanHcTaM JIB3 He TOJILKO 

6LJCTpO CMOHTHpOBaTL H no,D;rOTOBHTL K pa6oTe npHBe3eH

Hyro H3 OHJIH annapaTypy Ha ycKopHTene BaTaBHH, HO H 3a 

cpaBHHTenLHO KopoTKHH cpoK nonyqHTL Ba)KHLJe 3Kcnepu-

MeHTaHLHLJe pe3yHLTaTLI B He HCCHe,D;OBaHHOH paHee o6na

CTH 3Hepru:ii. Ha 6onLmoM cTaTHCTHqecKOM MaTepuane 

j,D;eCHTKH MHHHBOHOB C06LITHH/B HHTepsane 3HeprHH OT 8 
,11;0 400 T3B H3MepeHa 3HepreTaqecKaH 3aBHCHMOCTL pa

,D;Hyca ,D;eHCTBHH H,D;epHLIX CHH B ~pOTOH·npOTOHHLIX H npo

TOH· ,D;.eHTpOHHLIX B3aHMO,D;eHCTBHHX H 06Hapy)KeHO HOBOe HH

TepeCHOe HBHeHHe: K034KiJHu;HeHT npenOMHeHHH B H,D;epHOM 

BeiiJ;eCTBe 3aBHCHT OT 3HeprHH, npaqeM OH OTpHIJ;aTeHeH 

B o6nacTH 8-:-250 T3B H cTaHOBHTCH nonO)KHTenLHLIM sLime 

250 F3B. Mo)KHO cKa3aTL, qTo npH 3HeprHH HH)Ke 250 T3B 
npoToHLI oTTanKasaroTcH, a npu 6onee BLICoKo:ii - npHTH

rusaiOTCH. 

HHTepHau;HoHanLHLIM KonneKTHBOM JIB3 ocyiiJ;ecTsng

eTCH IJ;HKH HCCHe,D;OBaHHH no aCHMnTOTHqeCKOMY noBe,D;eHHIO 

aMnHHTY,D; ynpyroro paCCeHHHH Bnepe,D; HeHTpaHLHLIX KaOHOB 

Ha HYKHOHe H H,D;pax B onLITaX no pereHepaiJ;HH K 0 ·Me3o

HOB. B 3THX 3KcnepHMeHTax uccne,D;osanacL pereHepau;HH 

Ha BO,D;OpO,D;e, ,D;eHTepHH H yrnepo,D;e ,IJ;HH HeHTpaHLHLIX 

KaoHoB c 3Heprue:ii ,11;0 50 T3B. OcHOBHo:ii pe3ynLTaT, 

nonyqeHHLIH B OnLITaX C BO,D;OpO,D;OM,- no,D;TBep)K,IJ;.eHHe cnpa

Be,D;HHBOCTH TeopeMLI IIoMepaHqyKa o6 acHMITTOTHqecKOM 

noBe,D;eHHH ceqeHHH B3aHMO,D;eHCTBHH qacTHIJ; H aHTHqaCTHIJ;. 

B . 3TOH pa6oTe, KOTOpag npO,li;OH)KaeTCH Ha YCKOpHTene 

Hcl»B3 /Cepnyxos/ H B HaCTOHIIJ;ee BpeMH, yqacTBYIOT MHO

rue cneu;HaHHCTLI H3 CTpaH - qneHOB HHCTHTyTa. 

Ha CHHXpoi}Ja30TpOHe B TeqeHHe 1962-1964 rr. H3Mepg- . 

HHCL ,D;HI}JI}JepeHIJ;HaHLHLie ceqeHHH KBa3H,D;ByxqaCTHqHLJX pe ~ 

aKIJ;HH npH 3HeprHH 4 H 4,8 T3B, KOr,D;a B pe3yHLTaTe CTOHK· 

HOBeHHH o6pa3yiOTCH pe30HaHCLI. B qacTHOCTH, HCCHe,D;o

BaHHCL ceqeHHH po)K,IJ;eHHH rr0
, p" , ¢ 0

, ()J
0 -Me30HOB. B 3THX 

OnLITaX BnepBLie 6LJHH BMeCTe HCnOHL30BaHLI qepeHKOBCKHe 

CneKTpOMeTpLI H HCKpOBLie KaMepLI, ll03BOHHIOIIJ;He O,IJ;HO

BpeMeHHO H3MepHTL yron BLIHeTa H 3HeprHIO npO,D;YKTOB 

pacna,D;a He:iiTpanLHLIX Me30HOB. Pe3yHLTaTLI no3BOHBHH 

ycTaHOBHTL 3aBHCHMOCTL ,D;.HI}li}JepeHIJ;HaHLHLIX ceqeHHH 

yKa3aHHLIX BLIWe peaKIJ;HH npH ~aHLIX 3HaqeHHHX nepe,D;aH-

. HOrO HMnyHLCa H TeM CaMLIM llO,IJ;TBep,D;HTL TeopeTHqecKHe 
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npe.z:tcKa3aHH.H 0 MeXaHH3Me 06pa30BaHH.H 3THX KBa3H;. 

,l{BYX<JaCTH'IHbiX peaY.:U:HH B nHoH-HYKllOHHbiX CTOnKHOBeHH.HX. 

B JIB3 BhlnonHeH U:HKn Hccne.z:toBaHHH no ynpyroMy 

nHOH-npOTOHHOMY H nHOH.- .H.z:tepHOMY pacce.HHHIO. 

B nepBhlX pa6oTax /1963 r./ Hcnonhl_oBanacb KaMepa 

BHllbCOHa B MarHHTHOM none B cneu;H~H'IeCKOM, TaK Ha-

3hlBaeMOM pe)KHMe nOHH)KeHHOH 'IYBCTBHTenbHOCTH, KOr.z:ta 

cne,l{bl OT,l{ellbHOH ny<JKOBOH <JaCTHU:bl B KaMepe He BH,l{Hhl, 

HO JaTO XOpOWO BH,l{Hbl npOTOHbl OT,l{a<JH. 3TO nOlBOnHnO 

nponycKaTb qepe3 KaMepy nOTOKH nHOHOB, B 1000 pal npe

BhlWaiOII\He 06hl'IHhle, C KOTOpbiMH HMeiOT .z:teno B cnyqae 

KnaCCH<JeCKOH KaMepHOH MeTO.l{HKH, H nony<JHTb 3a KOpOTKOe 

BpeM.H ,l{OCTaTO'IHOe KOllH<JeCTBO HHTepeCHbiX cnyqaeB pac

Ce.HHH.H. 

B .u;anhHeiimeM /1965 r ./ nHoH-HyKnOHHoe H nHoH- .H.z:tep

Hoe pacce.HHHe npOBO,l{HllOCb nOnHOCTbiOaBTOMaTH3HpOBaH

HOH MeTO,l{HKOH HCKpOBOrO cneKTpOMeTpa, pa6oTaiOiu;ero 

Ha llHHHH C 3BM. 3TO 6bln nepBbiH cneKTpOMeTp no.z:to6Horo 

po.z:ta, 'HcnonhlOBaHHhlH B OHJIH. 

B 3THX 3KcnepHMeHTax nony<JeHhl CBe.z:teHH.H o BenH'IHHe 

H 3HaKe Beiu;eCTBeHHOH <JaCTH aMnnHTy,l{bl pacce.HHH.H Ha 

Manble yrnbl nHOHOB Ha npoTOHaX B HHTepBane 3Ha'leHHH 

oT 2 .z:to 6 T3B, T.e. 6blno .z:toKaJaHo, 'ITO cHnhl .H.z:tepHoro 

B3aHMO,l{eHCTBH.H nHOHa C HyKnOHOM HMeiOT XapaKTep OTTan

KHBaHH.H /.z:to 3Toro rocno.z:tcTBOBano MHeHHe, 'ITO pacce.HHHe 

npH TaKHX 3HeprH.HX onpe.z:ten.HeTc.H TonhKO nornoiu;eHHeM/. 

KpoMe OnbiTOB no Hly<JeHHIO ynpyroro pacce.HHH.H nHOHOB 

Ha HyKnOHe Ha Manble yrn:i.J B 1962 r. ~H3HKaMH JIB3 6bln 

nocTaBneH nepBhiH B MHpe 3KCnepHMeHT no HCCne,l{OBaHHIO 

ynpyroro nHoH-HyKnoHHoro pacce.HHH.H Ha 6onhWHe yrnhl 

/oKono 180 ° I npH 3HeprHH Bhlme 1 T3B. OnhlT no np.HMOMY 

HlMepeHHIO ce<JeHH.H ynpyroro pacce.HHH.H Hala.z:t nono)KH

TenhHhiX nHOHOB Ha npOTOHaX npH 3HeprH.HX OT 2 ,1:{0 8 r3B 
.z:tan ou:eHKH BepxHero npe.z:tena HJMepseMoii BenH'IHHbl. 3TH 

pa60Thl nono)KHnH Ha<mno mHpoKoMy Hccne.z:toBaHHIO yKaJaH

Horo npou;ecca He TOllbKO B}?HJIH, HO H HB: Be ex KpynHeHmHX 

YCKOpHTen.HX MHpa. 
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Hce,;zeooeaHwl 
MexaHU3Ma o6pa3oeaHUJl 

u pacnaoa 'lacmufl 

B 3TOM HanpaBneHHH, TaK)Ke Tpa.z:tHU:HOHHOM .z:tn.H JIB3, 

BhlnonHeHO H Be,l{eTC.H B HaCTO.Hiu;ee BpeM.H 60nhmoe KOnH

qeCTBO pa60T, KOTOphle OCYiu;eCTBll.HIOTC.H Ha OCHOBe WHpo

KOrO Me)K.z:tyuapo.z:tHoro COTPY.z:tHH<JeCTBa 6onLmoro 'IHCna 

na6opaTopd cTpaH - yqacTHHu: OHJIH. B CBOHX Hccne.z:to

BaHH.HX yqeHble HCnOnhlYIOT CHHMKH C ny3blpbKOBbiX KaMep 

H .H.z:tepHbiX ~OT03MYnhCHH, 3KCnOHHPOBaHHble B ny<JKax 

ycKopHTeneii ~y6HbiH CepnyxoBa. 

Cpe.z:tH 6onhmoro KOnH<JeCTBa peJynhTaToB Hccne.z:toBa

HHH B 3TOM HanpaBneHHH KaK rnaBHhle MO)KHO HalBaTb 

cne.z:tyiOiu;He. 

Ha OCHOBe o6pa6oTKH CHHMKOB C 24- llHTpOBOH nponaHO

BOH nylhlphKOBoii KaMe phi npoBe.z:teH 6onhmoii U:HKn Hccne

,l{OBaHHH no o6pa30BaHHIO 06bi<JHbiX H CTpaHHbiX qaCTHU: 

B nHoH-HYKllOHHhiX H HYKllOH-HYKllOHHbiX BlaHMO.D;eHCTBH.HX. 

YcTaHoaneH p.H.z:t Ba)f(Hhlx 3KcnepHMeHTanhHhlx ~aKTOB: 

npH 3HeprH.Hx Bhlme 1 T3B 6apHOHhl coxpaH.HIOT HanpaBne

HHe cBoero .l{BH)KeHH.H, ce<JeHHe po)K.l{eHH.H KaoHHhiX nap 

B 3aBHCHMOCTH OT 3HeprHH He nOCTO.HHHO, a paCTeT C poe-. 

TOM 3HeprHH; Cyiu;eCTByeT ,l{Ba THna MeXaHHlMa o6pa30Ba

HH.H CTpaHHbiX <JaCTHU: B nHOH-HyKnOHHhlX B3aHMO.D;eHCTBH.HX. 

BnepBhle ·Ha6nro.z:tanoch po)K.l{eHHe aHTH.npoTOHOB B nHoH

HYKnoHHhlx BJaHMO.z:teiicTBH.HX H onpe.z:teneHo ce<JeHHe 3Toro 

npou:ecca npH 3HeprH.HX 7-8 T3B. KpoMe Toro, · BnepBble 

OTKpbiTa He H3BeCTHa.H paHee <JaCTHU:a aHTHCHrMa-MHHyc

rHnepQH /B HaCTO.Hiu;ee BpeM.H OHa JaperHCTPHPOBaHa KaK 

OTKpbiTHe/, a TaK)Ke 06Hapy)KeHbl HOBble KOpOTKOlKHBYiu;He 

qacTHU:hl ;. peloHaHchl, KaK, HanpHMep:· S( 1000), pacna.u;a-

_IOlll:HHC.H Ha ,l{Ba HeHTpanbHbiX KaOHa; 06Hapy)l{eHblpe30HaH

Chl, pacna.z:taiOII\HeC.H nyTeM KacKa.z:ta. B <JHcne 'aBTopoB 



UJI 

JIB3, 

KOJIH· 

OTKpbiTH.II H 06Hap}')KeHH.II pe30HaHCOB - ciJH3HKH 60JILWHH· 

CTBa CTpaH - yqaCTHHU HHCTHTYTa. . 

Ha OCHOBe o6pa60TKH CHHMKOB C 2- MeTpOBO:ii nponaHO

aoii ny3blpLKoaoii KaMepbl, o6nyqeuao:ii oTpauaTeJILHbiMH 

DHOHaMH c HMnynLcoM 40 T3B/c ua ycxopHTene H~B3 
/Cepnyxoo/, nony'leHbl ,AaHHble no MHO)KeCTBeHHOMy o6pa-

30BaHHIO 3ap.II)KeHHbiX H HeiiTpaJILHbiX 'laCTHU, no HCCJie,Ao

BaHHIO xorepeHTHbiX npoueccoa o6pa3oaaHH.II o6bi'IHbiX H 

CTpaHHbiX 'laCTHU, no H3MepeHHIO napuHaJILHbiX KaHaJIOB 

peaK.QHH C .QeJILIO onpe,AeJieHH.II CBOHCTB HXapaKTepHCTHK 

qaCTHU H pe30HaHCOB H npoBepKH pa3JIH'IHbiX TeopeTH'Ie· 

CKHX MO,AeJie:ii H rHnoTe3. B 3THX pa6oTaX npHHHMaJOT 

aKTHBHoe yqacTae 4ta3HKH HP1i, BHP, ~PB, MHP, llHP, 

CPP, CCCP - acero 16 na6opaTopB:ii. .. 
CoTPY.AHH'IeCTBO l!la3HKOB CCCP, BHP, llHP acnonL3y

eT ,AJI.II CBOHX HCCJie,AOBaHHH CHHMKH C KCeHOHOBbiX ny3blpL

KOBbiX xaMep. Ocuoauo:ii uayquoii 3a,Aa'leii 3THX rpynn 

.IIBJI.IIeTC.II HCCJie,AOBaHHe npo.QeCCOB MHO)KeCTBeHHOrO pO)K· 

,AeHH.II qaCTHU H pe30HaHCOB /oco6eHHO HeiiTpaJILHbiX/ 

npH B3aHMO,AeHCTBHH nHOHOB H KaOHOB C TJI)KeJibiM .II,ApOM. 

CoaMeCTHO c HT3~ COTPY.AHHKaMH rpynnbl xceuouoao:ii 

ny3blpLKOBoii KaMepbi JIB3 anepable Ha,Ae)KHO onpe,Aeneua 

BeJIH'IHHa OTHOWeHH.II aepo.IITHOCTH pacna,Aa ,AOJirO)KHBYllUIX 

KaOHOB Ha ,ABa HeBTpaJILHbiX nHOHa K BepO.IITHOCTH aHa

JIOrH'IHOrO pacna,Aa KOpOTKO)KHBYIIUIX KaOHOB. 3TO YCTpaHH

JIO npOTHBOpe'IHBOCTL BbiBO,AOB paHee ony6JIHKOBaHHbiX 

3KCUepHMeHTaJILHbiX ,AaHHbiX. 

B nocne,Auee apeM.II npo6neMa H3y'leHH.II ,AHHaMHKH 

po)K.AeHH.II qacTHU npao6pena oco6oe 3Haqeuae B CB.II3H 

C ycTaHOBJieHHeM npHH.QHnHaJILHO HOBbiX 3aKOHOMepHOCTeii, 

npo.IIBJI.IIJOIQHXC.II a npoueccax MHO)KeCTBeHHoro o6pa3oaa.:. 

HH.II /npHHUHU MaCWTa6H_QB HHBapHaHTHOCTH H ,Ap./. B JIB3 

B OT,AeJiaX ny3blpLKOBbiX KaMep ycneWHO pa3BHBaeTC.II 3TO 

uanpaaneuae. KoJIJieKTHBbl c1Ja3HKOB JIB3 a cTpau-yqacTHHU 

HCnOJIL3YJOT B CBOHX 3KCnepHMeHTaX 2- MeTpOBYIO )KH,AKO

BO,AOpO,AHYJO KaMepy, CTO.IIIUYIO Ha nyqxax YCKOpHTeJI.II 

H~B3; 2-MeTpoayro nponauoayro ny3blpLxoayro xaMepy, 

KOTOpa.ll 6y,AeT o6Jiy'laTLC.II nyqxaMH peJI.IITHBHCTCKHX .II,Aep 

Ha CHHXpOclJa30TpOHe; 1-MeTpOBYJO )KH,AKOBO.AOPO.AHYIO Ka· 

Mepy, CTO.IIIUYJO /H }')Ke 06Jiy'leHHYJO/ B nyqxe MOHOXpOMa

TH'Iecxax ueiiTpouoa, nonyqaeMbiX a pe3yJILTaTe "o6,AHpxa" 

ycxopeHHbiX CHHXpoclJa30TpOHOM ,Ae:iiTpOHOB. 

bOJILWOe KOJIH'IeCTBO HOBbiX pe3yJILTaTOB, llOJiy'leHHbiX 

B HCCJie,AOBaHHH MeXaHH3Ma MHO)KeCTBeHHOrO pO)K.AeHH.II 

'laCTH.Q, no 6HHapHbiM peaKUH.IIM npH BbiCOKHX 3HeprH.IIX 

H MHO)KeCTBeHHOMY pO)K,AeHHIO qaCTHU B HHKJD03HBHbiX 

npoueccax, onpe,AeJIHJio JIH.AHPYJOIUee noJio)KeHae na6opaTo

PHH B 3TOH o6naCTH. 

HccAeooeaHue 3/leKJipoMaZHUIIHbiX 
830UMOOeUC11f8UU 'IOCIIIUI.I 

fipo6neMbl 3JieKTpOMarHHTHbiX B3aHMO,AeHCTBHH OTHO

C.IITC.II K 'IHCJIY KJDO'IeBbiX ,AJI.II yCTaHOBJieHH.II HaH6onee 061IUIX 

3aKOHOMepHOCTe:ii ciJH3HKH 3JieMeHTapHbiX 'laCTHU. 3Ha'leHHe 

3TIIX npo6neM onpe,AeJI.IIeTC.II ycnexaMH B HCCJie,AOBaHHH 

3JieKTpoMarHHTHO:ii CTPYKTYPbi 3neMeHTapHblx qacTHU, a xo

TOpbiX Ba)KHeHWHM .IIBJI.IIeTC.II BOnpoc 0 B3aHMHOM npeBpame

HHH BeKTOpHbiX Me30HOB H ciJOTOHOB. 

B JIB3 B 1964 ro,Ay 6bln nocTaaneu pewa!OIIUIB 3Kcne

pHMeHT, yxa3aawa:ii ua cymecTaoaauae np.IIMoro nepexo,Aa 

aexTopuoro Me3oua a ciJoToH. Pe3ynLTaTbl 3Toii pa6oTbl -

,AOKa3aTeJILCTBO cymecTBOBaHH.II pacna,AOB Ha 3JieKTPOH· 

n03HTpOHHYJO napy ciJa- H po-Me30HOB. BeCL KOMnneKC 

pa60T 6biJI OCyl.QeCTBJieH COBMeCTHo·c ~H3H'IeCKHM HHCTH• 

TYTOM AH CCCP, H ocuoauo:ii pe3ynLTaT a 1967 r. 3ape

racTpapoaau xax oTKpbiTHe. 

Cpe,AH pa6oT JIB3 B 3TOM uanpaaneHHH ueo6xo,AHMO 

TaK)Ke OTMeTHTL 60JILWOH UHKJI HCCJie,AOBaHHH, BblnOnHeH· 

HbiX COBMeCTHO C COTPY.AHHKaMH JIT~ H ~HAH no TeopHH 

3JieKTpOMarHHTHbiX B3aHMO,AeHCTBHH. 

Ha ycxopaTene H~B3 /Cepnyxoa/ Bblnonueuo H3Mepe

HHe 3JieKTPOMarHHTHbiX pa3MepoB OTpH.QaTeJILHOrO nHOHa 



npH ynpyroM pacceJIHHH :noii qacTHUbl Ha 3neKTpoHax. 

B .3TOH pa6oTe, KpoMe coBeTCKHX ~H3HKOB, yqacTBOBanH 

cnen;HanHCTbl H3 llHP, CPP H CiliA. llony'leHHble AaHHble 

XOpOWO COBnaAaiOT C pe3yJU.TaTaMH 3KCnepHMeHTOB /Ha· 

npHMep, B n..Hll/, BblnonHeHHblX APYroii MeTOAHKoii H B APY

roii o6naCTH 3HeprHH, a TaK)I{e nOATBep)I{AaiOT BbiBOAbl 

HeKOTOpbiX TeopeTH'IeCKHX nono)l{eHHH. 

KpoMe Toro, 3TOH )l{e rpynnoii ~H3HKOB nony'leHbl 

HOBble Ba)I{Hble AaHHble 06 ynpyrOM nHOH- HyKnOHHOM pac

ceJIHHH npH BblCOKHX 3HeprHJIX H noBeAeHHH peanLHOH 'laCTH 

aMnnHTYAbi ynpyroro pacceJIHHJI c 3HeprHeii BblWe 10 T3B. 
CBJI3h 3neKTpoMarHHTHblX H cna6blx B3aHMOAeiicTBHH 

H3y'lanacL B npou;eccax cna6o- 3neKTpoMarHHTHblX pacna-
+ . . 

AOB K-- H Ko..Me30HOB H rHnepoHo:a. Bo3MO)I{HOCTHAanL-

HeiimHx HCCneAOBaHHH B 3TOM HanpaBneHHH MoryT fiblTb 

npOAOmKeHbl Ha HeAaBHO BBeAeHHOH B 3KCnnyaTaD;HIO HOBOH 

yc_TaHOBKe - 2-MeTpOBOH CTpHMepHOH KaMepe. 

HccAeooeaHU.R n_o peA.RmueucmcKoii 
.ROepHOU fPU3UKe 

B Te'leHHe nocneAHHX neT B nB3 no HHHn;HaTHBe 

A.M.:SanAHHa H r .H.ci>nepoBa B03HHKno H pa3BHBaeTC.H 

HOBOe Hay'IHOe HanpaBneHHe - pen.HTHBHCTCKa.H .HAepHa.H 

~H3HKa. B pe3ynLTaTe peanH3an;HH npeAnO)I{eHH.H coTpyA

HHKOB nB3 H nBT A Ha CHHXpo~a30TpOHe BnepBble B MHpe 

6blnH nony'leHbl AeiiTpOHbl H anL~a-qacTHUbl, ycKopeHHble 

AO pen.HTHBHCTCKHX 3HeprHH, a TaK)I{e npoBeAeHbl nepBble 

3KcnepHMeHTbl. Ceii11ac 3TO HanpaBneHHe y)l{e noAXBa'leHo 

p.HAOM KpynHeHWHX na6opaTOPHH 3a py6e)I{OM. 

HccneAOBaHH.H npeAcTaBn.HIOT 3Ha'IHTenLHblH HHTepec 

He TOnbKO An.H H3y'leHH.H 'IHCTO- .HAepHbiX npon;eCCOB, HO H 

An.H ~H3HKH 3neMeHTapHbiX qacTHn;. CTonKHOBeHH.H .HApo

JIAPO npH BbiCOKHX 3HeprH.HX - 3TO OC06blH cnyqaji C TO'IKH 
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3peHH.H npoBepKH npHHD;Hna MaCWTa6HOH HHBapHaHTHOCTH. 

HeTpHBHanLHhlMH .HBnJIIOTC.H '3aKOHOMepHOCTH npou;eccoB 

MHO)I{eCTBeHHOrO po)I{AeHH.H B CHCTeMe H3 MHOrHX 'laCTHD;, 

npeACTaBn.HIOID;eH co6oii npOT.H)I{eHHhlH pen.HTHBHCTCKHH 

o6'beKT. 

KpoMe 'IHCTO Hay'IHoro, pa6oTbl no pen.HTHBHCTCKOH 

.HAepHOH ~H3HKe HMeiOT 6onLruoe npHKnaAHOe 3Ha'leHHe. 

B qacTHOCTH, HccneAOBaHH.H Ha TIY'IKax pen.HTHBHCTCKHX 

.HAep npeACTaBn.HIOT 3Ha'IHTenbHblH HHTepec An.H npo

rpaMMbl fiHonorH'IeCKHX H KOCMH'IeCKHX HCCneAOBaHHH. 

B nB3 3KcnepHMeHTbl no pen.HTHBHCTCKOH .HAepHOH 

~H3HKe BeAYTC.H, npe)I{Ae BCero, C n;enbiO H3y'leHH.H TaK 

Ha3blBaeMblX KyMyn.HTHBHblX 3~eKTOB B Me30H006pa30Ba

HHH, TO eCTb TaKHX npon;ecCOB, KOrAa OTAenLHblM Me30HOM, 

pO)I{AaiOID;HMC.H npH CTOnKHOBeHHH .HAep, nepeAaeTC.H 3HeprH.H 

u;enoil rpynnbl HyKnOHOB .HApa. 3TOT HOBblH ~H3H'IeCKHH 
3~eKT, TeopeTH'IecKH npeACKa3aHHblH A.M.lianAHHbiM Ha 

OCHOBe o61D;ero npHHD;Hna MaCWTa6HOH HHBapHaHTHOCTH, 

6bln BnepBble 06Hapy)i(eH B 3KCnepHMeHTaX nB3, .B KOTOphlX 

HCCneAOBanOCb B3aHMOAeHCTBHe pen.HTHBHCTCKHX AeHTpo

HOB C .HApaMH. 3KcnepHMeHTanbHble AaHHble no'.nTBep.ziHJIH 

TeopeTH'IeCKHe OD;eHKH. 

B HaCTO.HID;ee BpeM.H ~poHT pa6oT Ha ny'IKax pen.HTHBHCT

CKHX .HAep Ha CHHXpo~a30TpoHe no H3y'leHHIO CTOnKHOBeHHH 

.HApO· JI,npo H, B qacTHOCTH, KyMyn.HTHBHOro ·3~eKTa B. 

Me3oHoo6pa3oBaHHH, pacmHp.HeTc.H H oxBaTblBaeT. Bee 6onee. 

WHPOKHH Kpyr Hay'IHblX rpynn nB3. 

B 1972 r. Ha BblBeAeHHblxny'IKaxpen.HT.HBHCT.CKHYCKo

peHHblX CHHXP0~30Tp0HOM .HAep Ha'lana pa6oT.aT.b CTpH· 

MepHa.H KaMepa CKM- 200. C noMOIULIO 3TOH ycT.aHOBKH 

nony'leHO HeCKOnhKO COT TblC.H'I ~QT.Orpa~HH, KOTOpble o6-

pa6aT.blBaiOTC.H 60nbWHM KOnneKT.HBOM y'leHblX CT.paH -

yqaCTHHD;HHCTHTyTa. 

CpeAH nepBhlX pa6oT., HcnonL3YIOIUHX pen.HTHBHCTCKH 

YCKOpeHHble JIApa, cneAyeT. OT.MeTHTb BblnOnHeHHble COB· 

MeCTHO c ci>HAH H HT3ci> H3MepeHH.H ce'leHH.H oT.pbiBa npo-
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TOHa OT ~eHTpOHa Ha S~pax ~OT03MYHLCHH H pa60Thl no 

H3yqeHHID HeynpyrHX npo~eCCOB B3aHMO~eHCTBH8 anL~a
qacTH~ C pa3nHqHhlMH H~paMH. 

Pa3eumue ycKopumeAi.HoilmexHuKu 

Cpe~H OCHOBHLIX HayqHhlX ~OCTH)KeHHH JIB3 cne~yeT 

· OTMeTHTL TPY~LI ee OCHOBaTens - aKa~eMHKa B.H.BeKcne

pa - no pa3pa60TKe HOBLIX npHH~HnOB YCKOpeHHH, B 3Ha

~TenLHOH Mepe onpe~enHBWHX pa3BHTHe yCKOpHTenLHOH 

TeXHHKH He TOHLKO B 06De~HHeHHOM HHCTHTyTe H B Co

BeTCKOM COID3e, HO H BO BCeM MHpe. 

Pa6oTas e~e B «<>HAHe, aKa~eMHK B.H.BeKcnep oT

KpLin npHH~Hn aBT0~3HpOBKH, Ha KOTOPOM OCHOBaHa pa-

6oTa CHHXpO~a30TPOHa H BCeX COBpeMeHHLIX KOHL~eBLIX 
YCKOpHTeneH Ha BLICOKHe_ 3HeprHH. Y)Ke 6y~yqH ~HpeKTo

pOM JIB3, B.H.BeKcnep npe~no)KHn npHH~HnHanLHO HOBhlH 

MeTO~ YCKOpeHHH qacTH~ C HCnOHL30BaHHeM OrpOMHhlX 

aTOMHLIX noneu - KOHneKTHBHhlH MeTO~ YCKOpeHHS. 

KaK y)Ke roBopHnocL BLIWe, cne~HanHCTLI JIB3 npe~~ 
HO)KHHH H OCy~eCTBHHH YCKOpeHHe H~ep Ha CHHXpo~a3o
TpOHe. Ceuqac 3TH pa6oTLI npo~oH)KaroTcs. B HacTosll(ee 

BpeMS 3aKaHqHBaeTC8 MO~epHH3a~s CHHXpO~a30TpOHa, 
BBe~eH B 3KCnnyaTa~HID BLICOK03~eKTHBHLIH /940/o/ Me~
neHHLIH BLIBO~ qacT~ H3 yCKOpHTens, BCTynHn B CTpOH 

HOBLIH nHHeHHLIH ycKopHTenL Ha 3HeprHro 20 M3B. 3aBep

weHLI pa60TLI no CTLIKOBKe C HH)KeKTOpOM YCKOpHTens YHH

KanLHOrO HCToqHHKa HOHOB KPHOH, npe~cTaBnsroll(ero 

co6ou KpynHoe HayqHo-TexHHqecKoe ~ocTH)KeHHe. HcToq

HHK KPHOH npeBocxo~HT B HacTosll(ee.BpeMs no ~aKTopy 
HOHH3a~HH HCTOqHHK IleHHHHra /B OCHOBHOM npHMeHS~MLIH 
Ha yCKOpHTensx MHOr03aps~HLIX HOHOB/ 6onee qeM B 

100 pa3. Ha 3TOM HCTOqHHKe nonyqeHLI nOnHOCTLID HOHH-

30BaHHLie 8~pa a3oTa C HHTeHCHBHOCTLID , 6onLWeH 

1010 qacTH~HMnynLC. 

3aBepweHHe nepeo6opy~OBaHH8 HH)KeK~HOHHOrO KOMn

neKCa H C03~aHHe pa3BeTBneHHOif CeTH nyqKOB Ha 6a3e 

y)Ke C03~aHHOro Me~neHHOrO BhlBO~a B coopy)KaeMLIH H3-

MepHTenLHLIH naBHHLOH C03~aCT 6onLWHe B03MO)KHOCTH 

~8 npoBe~eHHH cne~HanHCTaMH JIB3 H CTpaH-yqaCTHH~ 

OHJIH WHpoKou H HHTepecHoi HayqHoi nporpaMMLI. 

BonLWHMH KonneKTHBaMH KaK JIB3, TaK H yqpe~eHHH 

CoBeTcKoro Coro3a pa3pa6oTaHo TeXHHqecKoe npe~o)Ke

HHe H ~H3HqeCKOe 060CHOBaHHe KpHOreHHOrO YCKOpHTens 

penHTHBHCTCKHX s~ep - HYKHOTpOHa, KOTOphlH 3aMeHHT 

. cHHxpo~a30TPOH H o6ecneqHT nepcneKTHBLI OHJIH B o6nacTH 

~H3HKH BhlCOKHX 3HeprHH. 

... Memoout~ecKue uccAeooeaHu.R 

Bwwe roBopHnocL o 6onLWOM qHcne nepBOKnacCHLIX 

3KCnepHMeHTOB, BhlnOnHeHHLIX HHTepHa~HOHanLHLIM KOn

neKTHBOM Jla6opaTOpHH BLICOKHX 3HeprHH. 3TO CTano B03-

M0)KHLIM TOHLKO 6naro~aps CHCTeMaTHqecKOMy COBepWeH

CTBOBaHHID H C03~aHHID HOBLIX 3KCnepHMeHTanLHLIX ycTa

HOBOK, npoBe~eHHID WHpOKHM ~pOHTOM MeTO~HqeCKHX HC

cne~oBaHHH. 

MeTO~HqecKHe Hccne~oBaHHH JIB3 BKnroqaroT B ce6s 

cne~yro~e npo6neMLI: 

1. Pa3BHTHe H BHe~peHHe B 3KCnepHMeHT COBpeMeHHOH 

3HeKTpOHHOH annapaTyphl H HOBhlX MeTO~OB ~eTeKTHpOBaHH8 

qaCTH~. 

2. Hccne~oBaTenLCKHe pa6oTLI B o6nacTH HcnonL3o

BaHHH 3BM B 3KCnepHMeHTanLHOH ~H3HKe. 

3. Pa3BHTHe KpHoreHHLIX CHCTeM /Bo~opo~HLIX H re

neeBLix O)KH)KHTeneu, pa3Horo THna MHWeHei/. 

B JIB3 3KcnepHMeHTanLHLie ycTaHoBKH co3~aroTcs c 

yqeTOM COBpeMeHHLIX H nepcneKTHBHLIX MeTO~OB ~eTeK

THpOBaHH8 qacT~, WHpOKOro HCnonL30BaHH8 3BM B 3KCne

pHMeHTe, HOBeHWHX ~OCTH)KeHHH ·B pa3nHqHLIX o6naCT8X 

HayKH, TeXHHKH H pa~H03HeKTpOHHKH. 
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HH~ycTpuanhHoe H3roToBneHHe 6ec~HnhMOBhlX KaMep 
6wno BrrepBwe Ha'laTo B JIB3 B 1965 ro~y. Co3~aHHe 
BHa'lane M~nhlX HCKpOBhlX KaMep, a 3aTeM HCKpOBhlX, 
rrpOIIOpUHOHanbHhlX H ~peH~OBhlX KaMep pa3nH'IHhlX pa3-
MepOB H yrrpaBnHKHUeH HMH 3neKTpOHHKH 1103BOnHno cy
ruecTBeHHO paCliiHPHTh TeMaTHKY H IIO~HHTh ypoBeHb Hayq
HhlX uccne~oBaHHH. Pa3pa6oTaHHaH B JIB3 MeTO~HKa H3ro
TOBneHHH HCKpOBhiX KaMep liiHpOKO HCIIOnh3yeTCH B HaCTOH
ruee BpeM.a B HHCTHTyTax CCCP H ~pyrHx Hay'IHWX ueHTpax 
cTpaH-y'laCTHHU OHJIH /HanpHMep, B IIHP H BHP/. 

B JIB3 C03~aHa nepBaH B CTpaHaX COUHanHCTH'IeCKOrO 
co~py)l(eCTBa 3KcrrepHMeHTanbHaH ycTaHOBKa, pa6oTaroiUaH 
Ha nHHHH C 3BM. 3TO 1103BOnHnO CyiUeCTBeHHhlM o6pa30M 
paCliiHpHTh reorpa~HIO y_'laCTHH B HCCne~oBaHHHX Ha 
ycKopHTenxx, rrepeMecTHB ueHTP TH)I(eCTH o6pa6oTKH 3KC
rrepHMeHTanhHoro MaTepuana H3 ~y6Hw Herrocpe~cTBeHHO 
B ·cTpaHw-yqacTHHUhi OHJIH, coKpaTHTh cpoKH rronyqeHHH 
OKOH'IaTenhHhlX pe3ynhTaTOB. 

B HaCTOHIUee BpeMH Ha ycKopHTenxx ~y6Hw H CeprryxoBa 
O'leHb 3~eKTHBHO pa6oTaiOT C03~aHHhle B JIB3 KPYIIHhle 
aBTOMaTH3HpOBaHHhle MarHHTHhle HCKpOBhle CIIeKTpOMeTphl 
Ha nHHHH C 3BM, HCIIOnh3YlOIUHe IlpOIIOPUHOHanhHhle H Tpe
KOBhle KaMepw 6onhmoro pa3Mepa /crreKTpoMeTp THrra 
"JiHC"; 6onhliiHe KOM6HHHPOBaHHhle Mace- CIIeKTpOMeTphl 
C HCIIOnh30BaHHeM HCKpOBhlX KaMep H qepeHKOBCKHX C'leT
'IHKOB IIOnHOrO rrorno[UeHHH /crreKTpOMeTp THIIa "WOTOH"/; 
6onhliiHe /~0 ~BYX MeTpOB/ CTpHMepHhle KaMephl C pa3-
nH'IHhlM HaiiOnHeHHeM; 2-MeTpOBhle. )I(H~KOBO~OpO~HaH H 

rrporraHoBaH rry3WPhKoBwe KaMepw H ~pyrHe KpyrrHwe ycTa
HOBKH. 

lliHpOKO pa3pa6aTWBaeTC.R COBpeMeHHaH 3neKTpOHHaH 
arrrrapaTypa ~nH ~H3H'IeCKoro 3KcrrepHMeHTa. B OT~ene 
HOBhlX Hay'IHhlX pa3pa60TOK C03~aH 06WHpHhlH Ha6op 6nOKOB 
6WCTpOH, CIIeKTPOMeTpH'IeCKOH H perHCTPHPYIOIUeH 3neKT
pOHHKH Ha HHTerpanhHhlX MO~ynHX, IIOnHOCThlO OCBOeHO 
IlpOH3BO~CTBO 3neKTpOHHOH arrrrapa Typw B CHCTeMe 
KAMAK • 
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O~Ho H3 Ba)I(HeHWHX MeeT B pa3BHTHH MeTo~HKH JIB3 
3aHHMaeT KpHoreHHhlH OT~en. rnaBHa.R 3a~aqa COTpy~HHKOB 
OT~ena - pa3pa60TKa npH60pOB ~nH H~epHhlX HCCne~OBaHHH 
C HCIIOnh30BaHHeM KpHOreHHOH TeXHHKH. 

OT~en pacrronaraeT MOIUHhiMH O)I(H)I(HTenhHhiMH ycTa
HOBKaMH H XOpOWeH HCCne~OBaTenhCKOH 6a30H. 

CrreuHanHcTaMH OT~ena pa3pa6oTaHw H co3~aHw pa3-
nH'IHhle THIIhl MHWeHeH, · B TOM 'IHcne ra3oBaH CTPYHHaH 
BO~OpO~HaH /H ~eHTepHeBaH/, OTnH'IaiOIUHeC.R BhlCOKHMH 
pa60'IHMH IIapaMeTpaMH, XOpOWHMH 3KCIInyaTaUBOHHhlMH 
Ka'leCTBaMH H .Ha~e)I(HOCThro B pa6oTe. Hx MO)KHO BH~eTh 
He TonhKO Ha ycKopHTenxx CoBeTCKoro Coro3a, HO H Ha 
KPYIIHeHWeM B . MHpe YCKOPHTene B JiaTaBHH /CiliA/. 

HccAeooeaHUJI, npoeoouMbJe JIB3 
Ha ycKopumeAe e Cepnyxoee 

Hcrronh30BaHHe rrpeHMYIUeCTB, ~wTeKaroiUHX H3 o6na~a
HHH YHHKanhHhlMH IIY'IKaMH ceprryXOBCKOrO YCKOpHTenH, -
rnaBHaH 3a~aqa ~H3HKOB He TOnhKO CoBeTcKoro Coro3a, 
HO H • ~pyrHx couHanHCTH'IeCKHX cTpaH. B rrepHo~ 1969-
1972 rr. OCHOBHhle ycHnHH. JIB3 6wnH HarrpaBneHhl Ha 
BhliiOnHeHHe 6onhWOH rrporpaMMhl 3KCrrepHMeHTOB Ha yci<:o
pHTene H<I>B3 /CeprryxoB/. C 3TOH uenhro B JIB3 3a .o'leHh 
KopoTKHH cpoK 6wnH co3~aHw 'ipu KpyrrHwe 3nei<TpoHHwe 
ycTaHOBKH, ~Be IIY3hlpbKOBhle KaMepw, rrpoBe~eHhl o6ny
'leHHH H~epHhlX ~OT03MynhCHH H C~aHa B 3KCn.iJya TaUHIO 
ycTaHOBKa "MaMOHT" C HMIIynhCHhlM MarHHTHLIM rroneM. 
Ha Ka)I(~OH H3 yrroMHHYThlX .Bwwe ycTaHOBOK 61.J:Jio Bhlrron
HeHo 6onhmoe KonH'IecTBO 3KcrrepHMeHTOB. Hccne~oBaHHH 
JIB3 Ha ceprryxOBCKOM yCKOpHTene ycrreWHO IIpO~OIDKaiOTC.R. 

YcTaHOBKa ~nx Hccne~oBaHHH rrpoueccoB yrrpyroro 
paCCeHHHH IlpOTOHOB Ha IlpOTOHaXH~eHTpOHaXII03BOnHna 
ocyiUeCTBHTh rrepBhiH 3KcrrepHMeHT Ha ycKopuTene H<I>B3, 



KOTOPLIH 6a3HpOBarrcs Ha HCITOITL30BaHHH Henocpe.I(CTBCHHO 

BHyTpeHHero ITY'IKa yCKopeHHLIX llpOTOHOB H He Tpe6ouarr. 
HaiTH'IHH BTOpH'IHLIX ny'IKOB. MeTOJ(HKa HCCITC.I(OBaHHH 6blrra 

pa3pa6oTaHa B llB3 H npowna onpo6ouaHHe B cepuu 3Kcne

PHMeHTOB Ha CHHXpo4Ja30TpOHe. rrraBHOH 'IaCTLIO ycTaHOBKH 

HBITHITCH rOJ(OCKOIT norrynpOBOJ(HHKOBLIX J(CTeKTOpOB C He

nocpe.I(CTBeHHLIM BLIXOJ(OM Ha 3BM. B OITLITaX llpHMCHB:ITHCL 

KaK ITITeHO'IHaH, TaK H CBepX3BYKOBaB: CTpyii:HaB: ra30BaH 

MHWeHH, llOMew;aeMble BHYTPL BaKYYMHOH KaMepbl YCKOpH

TCITB:. COTPYAHHKH llB3, ycouepweHCTBouau J(aHHyro ycTa

HOBKY, npOBerrH C ee ITOMOID;LIO cepHIO 3KCITepHMeHTOB 

Ha KpynHeHmeM B MHpe YCKOpHTerre B Ea TaBHH B paMKaX 

coueTcKo-aMepuxaHcxoro HayqHoro COTPYAHH'IeCTBa. B pe-

3YITLTaTe 60ITLWOrO 'IHCrra H3MepeHHH .I(H4>4JepeH-

1UiaiTLHLIX ceqeHHH ynpyroro npoToH-npoTOHHoro H npoToH

J(eii:TpOHHoro paCCCB:HHH, KaK B o6rraCTH HHTep4JepeHQHH 

KYITOHOBCKOrO H B:J(epHoro pacceHHHH, TaK H B o6rracTH 

)(B4JpaKQHOHHOrO MaKCHMyMa 6b1ITH norryqeHhl YHHKaiTLHhle 

,Z(aHHble 06 3HepreTH'IeCKOH 3aBHCHMOCTH napaMeTpa Ha -· 

KJIOHa AH4JpaKQHOHHOrO KOHyca H 4Ja3bl aMITITHTYJ(hl pacceg

HHH. Ehlrra ocyw:ecTurreHa 3KcnepuMeHTarrLHas npouepxa 

AHcnepcuoHHLIX cooTHoweHHH unrroTL AO 3HepruB: 400 F3B 
I~ 28 F3B B c.Q.M./. TeM caMLIM 6blrro noxa3aHo, 'ITO 

OCHOBHble npe.I(CTaBrreHHH 0 MHKponpH'IHHHOCTH cnpaBe,Z(

llHBhl BITITOTL J(O paccTOHHHH ""'10 -l5CM. 

BTopas xpynHas ycTaHoBKa C03J(aHa AITH uccrre~ouaHHii 

pereHepaQHH KOPOTKO)KHBYW:UX HeHTparrLHLIX KaOHOB ITY'IKOM 

J(Orrro)KHBYW:UX K0 -MC30HOB. OcHOBHOH ee 'IaCTLIO surrseTCH 

MarHHTHLIH cneKTPOMeTp C npOBOITO'IHLIMH · HCKpOBLIMH H 

nponopQHOHaiTLHLIMH KaMepaMH, Henocpe.I(CTBeHHO CBB:3aH

HLIH c 3BM. B 3TOM 3KcnepuMeHTe H3y'Iarrcs npoQecc 

pereHepaQHH J(O 3HeprHH 50 F3B/ c H uccrre.I(oBarracL pere

HepaQHH Ha BOAOPOAe, ,Z(eHTepHH H yrrrepo.I(e. Pe3yrrLTaThl 

3KCnepHMeHTa ITOKa3arrH, 'ITO BeiTH'IHHa pa3HOCTH CC'ICHHH 

KaoH-HYKITOH H aHTHKaoH- HYKITOH y6b1BaeT C 3HeprHeH, 

a 4Ja3a pa3HOCTH aMITITHTYA ·oT Hee He 3aBHCHT, 'ITO ITO)(-

TBep)KJ(aeT. TeopeMy lloMepaH'Iyxa. B 3THX pa6oTax yqacT

uouarru cneQuarrucThl H3 HP E, BHP, r ,l].P. 

TpeTLH ycTaHOBKa npe.I(Ha3HaqarracL AITH uccrre,Z(oBaHHH 

3rreKTpoMarHHTHOH CTPYKTYPLI nBOHOB B onLITax no ynp}To

MY paCCCHHHIO OTpHQaTeiTLHLIX ITHOHOB Ha 3ITeKTPOHaX. 

0J(HaKO OHa o6rra,Z(aJia J(OCTaTO'IHOH YHHBepcarrbHOCTLIO 

)(ITH ocyw:ecTBITCHHB: Ha HeR H3MepeHHH AH4>4JepeHQHaJ1LHLIX 

CC'ICHHH ynpyroro paccesHHB: ITHOHOB Ha llpOTOHaX, a TaKlKe 

npoQecca o6pa30BaHHH J(BYX ITHOHOB H H306aphl B 17p -
CTOITKHOBeHHHX. 0CHOBHOH 'IaCTLIO 3TOH ycTaHOBKH HBITHITCH 

coe.I(HHeHHLIH c 3BM MarHHTHLIH ucxpouoB: cneKTpoMeTp 

C ITPOBOITO'IHLIMH HCKpOBLIMH H nponopQHOHa.'ITLHLIMH KaMe

paMH. B 3KcnepuMeHTax npHHHMarru yqacTue cneQuarruCThl 

IIHP, CPP u CIIIA. B pe3yiTLTaTe co~MecTHLIX ycurruB: 

HHTepHaQHOHaiTLHOH rpynnoii: 4JH3HKOB ·norryqeHhl HOBble 

,Z(aHHhle 06 3ITeKTpOMarHHTHOM pa~HYC~ llHOHa, 3HepreTH

qeCKOM llOBe.I(eHHH OCHOBHLIX napaMeTpOB ynpyroro ITHOH

HYKITOHHOrO pacceB:HHH H onpe.I(erreHO ce'IeHHe po)K)(eHHH 

H306apbl /\( 1236) B rr-p -CTOITKHOBeHHHX npH 3HeprHH 

50 F3B. 

,l].ns COBMeCTHOH o6pa60TKH HH4JOpMaQHH, norryqeHHOH 

C ITOMOW:LIO 2- MeTpOBOH nponaHOBOH ITY3hlpLKOBOH KaMe phi 

llB3, o6rryqauweB:cx Ha ycxopuTerre B H<l»B3, ~ax y)Ke oT

MeqarrocL BblWe, opraHH30BaHO WHpOKOe Me)K,Z(yHapOJ(HOe 

coTPYAHH'IeCTBO c MHOroqucrreHHLIMH rra6.opaTopHHMH Co

BeTcKoro Coro3a u uccrre,Z(OBaTerrLcKHMH QeHTpaMH CTpaH

yqacTHHQ OHJIH. Taxoro po~a coTPYAHH'IeCTBo C03J(aHo 

H )(ITH o6pa60TKH CHHMKOB C 2-MeTpOBOH )KH~KOBOJ(OpOJ(HOH 

KaMephl "lliOJ(MHITa". C ee ITOMOW:LIO llOITy'IeHLI CHHMKH B 

ny'IKaX llpOTOHOB H aHTHITpOTOHOB BLICOKHX 3HeprHH. EorrL

WOH HHTepec npe.I(CTaBrrseT npoeKT 3KcnepuMeHTa no o6rry

qe~Hro 3TOH KaMepbl ITY'IKOMITOITHPH30BaHHLIX raMMa-KBaH

TOB BLICOKOH 3HeprHH C QeiTLIO H3y'IeHHH 4JOTOpO)K)(eHHB: 

BCKTOPHLIX MC30HOB. 3TOT 3KCnepHMCHT MOr 6LI cyw:ecT

BeHHO npOJ(BHHYTL H3Y'ICHHe CBB:3H 3ITeKTpOMarHHTHLIX H 
' ~ ~ H.I(CpHLIX B3aHMO,Z(eHCTBHH. 
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KA,I(Phl j(JI.H JIAEOPATOPHH 
CTPAH- yqACT~ OH.JIH 

<I>H3HKH H HH)KeHephl, KOTOphle B CBOe BpeMH npH6hlllH B 
nB3 a Ka'lecTae Mono.u.hlx cneunanncToa, ce:Hqac ycnewno 
TPY.D.HTCH B pa3nH'IHhiX HHCTHTyTax cTpan - yqacTHHU OHJIH. 

MnorHe H3 HHX B03rnaBllHIOT OTBeTCTBeHHhie yqaCTKH 
pa60TI>I B CBOHX CTpaHaX. HanpHMep, JI.(;e.u.naK B HaCTOH
Il(ee BpeMH HBllJieTCJI ,!J,HpeKTOpOM <I>H qcAH, 3.CTpy
ranhCKHH IITHP I - ,Z4HpeKTop HncTHTyTa 4JH3HKH B1>1cwero 
IIonnTeXHH'IeCKOro Y'IHllHJUa B Bapwaae, K.rpoTe - rene
panhHblH CeKpeTaph AH r ,lJ;P' 'llleH-KOppecnon.u.eHT AH 
r,n;P, HryeH ,lJ;HH Tbl I,D;PBI - npopeKTOp XaHOHCKoro 
ynnaepcHTeTa, KHM Xn Hn IKH,D;P I - npoclJeccop Ynnaep
CHTeTa HM. KHM Hp Cena B IIxeHLJIHe, .u.enyTaT Bepxoa
noro Hapo.u.noro Co6paHHJI KH,D;P, II.MapKOB IHPBI -
Ha'lanhHHK oT.u.ena HJIHJI3 BAH, qnen-KoppecnoH,!J,eHT 
BAH. 

Mnorne cneunanncThl H3 CTpan - qnenoa OHRH, 
yqacTBOBaBWHe B COBMeCTHhiX pa6oTaX na6opaTOpHH Bhl· 
CKOHX 3HeprHH, 3aHHMallH HllH 3aHHMaiOT B HaCTOJIIl(ee 
apeMJI OTBeTCTBeHHhle nocThl B OHRH: A.Mnxyn ICPP I 
Jiansncs anue- .u.npeKTopoM OHRH, K.nannyc 1r ,D;P I -
anue- .u.npeKTop OHRH B nacTOJIIUee apeMH, 3.CTpyranL
CKHH IITHP 1. rr.MapKoa IHP Bl. 3.HoBaK 1r ,n;P 1 6bllln 
3aMeCTHTenJIMH ,!J,HpeKTOpa nB3 no HayKe, O.Banea 
ICPP I - 3aM. ,!J,HpeKTOpa na6opaTOPHH B HaCTOJIIl(ee Bpe
MJI. 

3a Bhi,!J,alOil(HeCH ·Hay'IHhle pe3yllLTaThl, nony'leHHWe B 
COBMeCTHhiX 3KCnepHMeHTaX C COTPY.D.HHKaMH nB3, HeKOTO
phle yqenhle cTpan-yqacTHHU y.u.ocToeHhl naunonanLHhiX 

~ , 
rocy.u.apCTBeHHhiX H aKa,!J,eMH'IeCKHX npeMHH. 
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HAYqHOECOTPYAHHqECTBO 

BOllbiiiaH ponL, KOTOpYJO Hrp.aeT ·na6opaTOPHH BhiCOKHX 
3HeprHH H TO BllHHHHe, KOTOpOe OHa OKa3hiBaeT Ha ,!J,eH· 
TenLHOCTL nayq~o-nccne.u.oaaTenLCKHX uenTpoa couna
nHCTH'IeCKHX cTpan, CBH3aHhl c oqenh wnpoKo:H nporpaM
MOH Me)K,!J,ynapo.u.noro nayqnoro coTpy.u.nnqecTBa, B nepay10 
oqepe.IJ.h co CTpanaMH - yqacTHHUaMH OHRH, ycneiiiHO 
OCyll(eCTBllHeMoro na6opaTOpHeH. 

3To COTPY.D.HH'IeCTBO HMeeT y)Ke pa3BHTLie MHoroneT
HHe Tpa.u.HUHH. OcnoBHhle ero nanpaanenns: npoae.u.enne 
COBMeCTHhiX HCClle,!J,OBaHHH Ha CHHXpoclJa30TpOHe H Kpynneii:
IIIHX YCKOpHTellHX MHpa, COBMeCTHaH o6pa60TKa H aHallH3 
3KCnepHMeHTallhHhiX ,!J,aHHhiX, 06MeH OllhiTOM H OCyll(eCTBne
HHe KOHCYllLTaUHH C yqpe)K,!J,eHHHMH CTpaH - y'laCTHHU 
OHRH,no.u.roTOBKa H aocnnTanne BhiCOKOKBannclJnunpoaan
HhiX Hay'IHhiX H HH)KeHepHhiX Ka,!J,pOB ,!J,llH HHX.IliHpOKYIO 6a3y 
,!J,llH TaKoro COTPY.D.HH'IeCTBa B nB3 COCTaBllHIOT:CHHXpoclJa-
30TpOH C pa3BeTBlleHHOH CeTblO BTOpH'IHhiX ny'IKOB 'laCTHU 
H ycKopeHHhiX H,!J,ep B IIIHpOKOM ,!J,Hana30He 3HeprHH, COBpe
MeHHaH 3KcnepHMeHTanLHaH annapaTypa .u.ns npoae.u.enHH 
HCClle,!J,OBaHHH Ha YCKOpHTellHX, 60llbiiiOH o6beM 3KCnepH~ 
MenTanLHOH nn!lJopMaUHH .u.ns nocne.IJ.YIOIUero - ananH3a, 
3allHCaHHOH Ha Mar!IHTHhle neHTbl BO BpeMH 3KCnepHMeHTa,a 
TaK)Ke HH!lJOpMal(HH, CO,!J,ep)Kall(aHCH Ha H,!J,epHhiX 4JoT03MYllb
CHHX H CHHMKaX C ny3hlphKOBhiX KaMep, H, HaKOHeU, CaMOe 
rnaBHOe - BhiCOKOKBanH!lJHUHPOBaHHhle Ka,!J,phl Hay'IHhiX•COT
PY.IJ.HHKOB, HH)KeHepoa, TeXHHKOB, na6o.paHTOB H pa6oqnx. 

COTPYJ(HHKH JIB3 - ABTOPhl 
OTKPMTHH B t:PH3HKE Bh/COKHX 3HEPTHil 

II B:H.BeKcnep. "AaTo!lla3HPOBKa B UHKnH'IeCKHX yc
KOPHTensx". 

\ 



2/ BaH raH-'IaH, .. BaH IJ.y-~3eH, B.H.BeKCJiep, ,ll;HH 
.D;a-uao, KHM XH HH, E.H.Kna.IJ.HHUKaH, A.A.Ky3Heuoa, 
A.MHxyn, HryeH )J;HH TLi, M.H.ConoaLeB H .IJ.p. "AHTHCHrMa
MHHyc- rHnepoH" • 

. 3/ A.M.lian,IJ,HH, H.B:l!yaHno, R.rna.IJ.KH, M.H.Xa'laTy
PHH, A. T .MaTIOWHH,·B.T .MaTIOWHH H.IJ.p. "Pacna.IJ.4JH-HOJIL
Me3oHa Ha 3JieKTpOH-IT03HTpOHHYIO napy". 

COTPY~HHKH JIB3 -
'JIAYPEATM JIAl!HOHAJibHbiX IIPEMHH 

' CTPAH - YqACTHHII. OJUIH 

IlepeaJI npeMUJI BeHzepcKoii AKaOeMuu HayK 
.n;. BecTeproM6H-, 
.LJ;.KHw, 
3.Ha.IJ.L. 

IIpeMUJI AKaOeMUU HayK r ~p 
K. -ci>.AnL6pexT, 
A.Ma:iiep. 

JleHUHCKaJI npeMUJI /CCCP/ 
B .H. BeKcnep, 
B .A.IleTyxoa, 
JI.Il.3HHOBLeB, 
A.r .3enL.IJ.OBH'I. 

rocyoapcmeeHHaJI npeMUJI /CCCP/ 
A.M.lian,IJ,HH, 
H.B.l!yBHJIO, . 
A.r .3enL.IJ.OBH'I. 
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Kpynueii1IIBii ycxopa
TenL HHCTHTyTa - CHH
xpoclJa3oTpou . Ha 
CHHMKe rlJparMeHT 
MarHHTa CHHXpoclJaJo-
TpOHa . CpeAHHii AHa-
MeTp yCKOpHTenLHOH 
xaMepLI - oxono 60 MeT
poB. CneBa ua CHHMKe 
BBAeH nuueiiuLiii ycxo
pHTenL- HHJKeKTOp. 

3.Itauue, 
pacnonoJKeH 
clJa30TpOH . 

B KOTOpOM 
CHHXpo-

• 

B OT.ItenLHOM 3.ItaHHH 
pacnonoJKeHLI nynLT yn
paBneuus cauxpo4Ja3o
TpouoM H Jan reuepa
TopoB TOKa .l{nH DHTaHHH 
yaruaTa ycxopaTens. H a 
CHHMKe ny nLT ynpaBne
HHH . • 
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,lJ;Bp(lKTOp Jla6opaTo· 
pBB BhlCOKBX 3Heprd 
A.M . Ea~BH, 3aMeCTB
Tem. ,A.BpexTopa 3.Ho
BaK B Ha'laJibHBJC Hayq
H0"3KCnepBMeHTaJibHO· 
ro oT~ena H.A.CaBBH. 

~ 

UeHTPaJibHaR qacTb 
ycxopaTeJIR. ~ 





YcxopaTenLHas xa -
wepa CBHXp0~30TpOHa 
BMeeT COnB,lUILle pa3-
MepLI - B Heii npa Heo6-
XOABMOCTB OCMOTpa BnB 
peMOBTa MOJKeT llOMe • 
CTBTLCR · qenOBeK. 

~ 

BHYTPB nBHeiiBoro ycxopaTens npoTOHOB JIY- 9, 
BMetomero !llopMy IUinBH.Apa, ycTaHasnasaJOTCR cne
~BanLHO B3rOTOBneHHLle YCKOpRIOII.IBe CeK~BB . ~ 

Ha nyTB BLlBe.AeHHLlX 
B3 YCKOpBTens qacTB~ 

B R,Aep coopyJKaeTcs 
rpoMa,AHLlH 3Kcnepa
MeHTanLHLlii naBBnLOH, 
B KOTOpOM 6y,AeT Baxo
,ABTLCH OKOnO ,AeCHTB 

i KaHanOB BTOpBqHLlX qac • 
'Ill TB~. 



HHTepHaUHOHaJlbHLIM KOnJleKTHBOM 4JH3HKOB DO.D. 
PYKOBO.D.CTBOM aKa.D.eMHKa B .H. BeKcnepa B 1960 ro.u.y 
6LIDO c.u.enaHO BalKHOe Hay'IHOe OTKpLITHe " 3KCnepH· 
MeHTaDbHO 06HapyJKeHa HOBaJI 'laCTHUa • aHTHCHrMa" 
MHHyc-rHnepOH. rpynna aBTOpOB OTKpLITHJI /cneBa 
HanpaBo/: B.H.BeKcnep /CCCP/, ,llHH ,lla-u;ao 
/KHP/, KHM XH HH /KH,llP/, HryeH ,llHH Tw /,llPB/, 
A.MHXyn /CPP/ . 

• 
B HHCTHTyTe coopy

JKeHa 6on~owaJI cTpH
MepHaJI KaMepa .D.DHHOB 
2 MeTpa .D.DJI pa60TLI 
B MarHHTHOM none Ha 
DY'IKaX npOTOHOB H ner • 
KHX JI.IJ.ep . • 

,llnll npoBe.u.eHHJI co
BpeMeHHLIX clJH3H'IeCKHX 
3KCnepHMeHTOB qacTO 
Tpe6~TCJI .D.eTeKTOpLI 
qacTHU 6on~oworo pa3 -
Mepa.Ha CHHMKe: CTeH· 
.D.OBLie HCDLITaHHJI HCK· 
pOBOB KaMepLI pa3Me 
poM 2xl M 2. 



l>onbwoii I.UIKn Beene· 
,nOBaHBH BblnOnHeH y'le • 
HbiMB na6opaTOpBB e 
noMOWbiD nponaHOBbiX 
ny3blpbKOBbiX KaMep. 
B 3KenepBMeHTanbHOM 
3ane ae,nyT o6ey*,neHBe 
npe,neTOBWBX 3KenepB· 
MeHTOB pyKOBO,nBTenb 
rpynnw 3.CTpyranb· 
eKBH, Hay'!Hble eoTpy,n· 

.. HBKB H .A.HBaHOBeKaB 
,. a T.KaHapeK. 

B 3KenepBMeHTaX Ha eBHXpo$a30TpOHe 34x!JeKTHBHO 
pa6oTaeT MeTpoaax *H,nKoao.nopo.nuax ny3blpbKOBaB 
KaMepa. C ee nOMOWbiD BblnOnHeHbl MHOrHe Beene· 
.noaauax. MexaHBKB IO.C .qypKBH H H .A.Cbi'IKOB 
Be,nyT no,nrOTOBKY KaMepbl K o6ny'!eHHID B ny'IKe 
nHOHOB. 

B OHJIH pa3pa6oTau 
opBrBuanbHblii MeTo,n 
B3MepeHBB yrna pae • 
eeBHHB penBTBBHeTeKBX 
'!aeTHD; no eMeweHBID 
B3ny'leHHB BaaBnoaa • 
qepeHKOBa. 3TBM Me· 
TO,nOM B3MepeHbl e Bbl· 
eOKOH TO'IHOeTbiD non· 
Hble ee'!eHHB B3aBMO· 
,neiieTBBB nBOHOB e npo· 
TOHaMH. ~ 



3axou'leuo coop}')Ke
ue 6onbmoi xow:nnexc
uoi ycTauoBKH - 'lepeu
xoBcxoro w:acc-cnexT
pow:eTpa 1 ycTauoBxa 
"<l»oTou" I . Muorou;e
neBoi cnexTpow:eTp 
npeAua3ua'leH AnR ac
cneAOBaHHR CHnbHbiX, 
cna6wx a 3nexTpow:ar
HHTHbiX npou;eccoB. 

,IJ;ng &3y'leHHR pere
aepai{HH ueiTpanbHbiX 
KaOHOB Ua BOAOPOAe 6w
na C03AaHa TpexMeTpo
BaR ~AJCOBOAOPOA&aR 
MHWeHb. Ha CHHMKe: 
ua'lanbHHK cexTopa 
n.B.ronOBaHOB npoa3-
BOAHT npo6uoe oxna~
Aeuae MHWeHH ~ICBM 
a30TOM. • 

llpOH3BOAHTCR c6opxa 
~AJCOBOAOPOAHOB w:a
meua C MHHHManbHbiM 
xona'leCTBOM BemecT
Ba ua nyTH 'laCTHI{ AHR 
ycTaHOBKH "ci»OTOH". 
Pa6oTy BeAeT HH~e

uep A.ll.UBHHeB. 

PerucTpau;ug raw:w:a
KBaHTOB, KOTOpble o6-
pa3yiDTCR npu pacnaAe 
pe30HaHCOB, B ycTaHOB
Ke " <l»oTou" ocymecT
BnReTcR c now:ombiD 90-
xauanbuoro raw:w:a
cnexTpow:eTpa . 

• 



Hlo6palKeHB.R TpeKOB lap.alKeHHLIX qacTBU. B JJ.Byx
MeTpoBoii lKBJI.KOBOJJ.OPOJJ.HOH KaMepe "JIJOJJ.MBna" ciiBK
CBPYIOTC.R C llOMOlll.biO CBCTeMLI Tpex clloToannapaTOB. 
Ha CHBMKe: BHlKeHepLI B. T. TonMaqeB B C.BLicKoqun 
llpOBep.RIOT pa60Ty neHTOllpOT.RlKHLIX MeXaHHlMOB. 

MoHTalK Kopnyca KaMepbl "JIJOJJ.MHna". 

BLICOKa.R TOqHOCTb B BlMepeHB.RX nonHLIX ceqeHBH 
llBOH-npOTOHHLIX BlaHMOJJ.eHCTBBH 6Lina JI.OCTHrHyTa 
C llOMOlll.biO npeU.BJHOHHOH lKHJI.KOBOJJ.OPOJJ.HOH MHWeHB. 

~ 

,lJ,n.R lKCnepHMeHTOB Ha cepnyXOBCKOM YCKOpBTene 
B OHJIH 6blna COlJJ.aHa ycTaHOBKa c JJ.BYXMeTpOBOii 
lKBJJ.KOBOJJ.OPOJJ.HOii KaMepoii "JIJOJJ.MBna". KaMepa pa-
6oTaeT B cneu.uanbHOM JJJ.aHBB Ha nyqKe aHTBnpoTo
HOB. 



0AUBM B3 nepBW~ H& 
KpynHeAuJeM COBeTCJCOM 
ycxopsTene H«<IB3 
/Cepnyxos/ 6wn no
cTasneu 3KCnepsweHT 
yqeuwx OHRH c BC-
nonb30BaHBeM 4JoTo-
3MynbCHOHHOH MeTO,IUI
KH. Ha CHBMKe : npo6HBK 
AnX 06ny'leHBX 4JoTo-
3MynbCBB B KOnbUeBOi 
JC&Mepe yCKOPBTenx. 

Yqeuwe H BHJKeuepw 
HHCTHTyTa ~nx uccne
~OB&HBX ynpyroro pac
cexusx npoTOHOB co-
3~ans wsweub npsunu
nsanbHO HOBOrO TBna -
cTpyiuyw so~opo~uyw . 
Oua scnonb30Banacb B 
onwTax ua cepnyxos
CJCOM ycxopHTeJie, a 3&
TeM H& aMepBKaHCKOM 
YCKOpBTene B liaTaBHB. 
HHJKeuep JIB3 B.B .Cwe
nxucKsi rOTOBBT MB
WeBb K BCHWTaHHXM. ~ 

Opsruuanbuax MeTo
,IUIKa sccne~osauux yn
pyroro paccexusx npo
TOHOB npOTOH&MB 6wna 
scnonb30B&Ha B onwTax 
Ha CBHXpo4J&30TpOHe B 
,D;y6ue, a 3&TeM ua cep
nyxoBCKOM yCKOpHTene . 
PyKoBo~sTenb 3KCne
psweuTa B.A.HBKHTHH s 
TexusK A.A.Kyxywxsu 
roTOBXT annapaTypy K 
3KCnepBMeHTY Ha BHyT
peHHeM ny'lKe ycxops
Tenx B Cepnyxose. 



8 ny'!Ke OTPHUaTenbHLIX llHOHOB yeKOpHTenJI H$83 
npoBe,ll;eHO o6ny'leHHe eOJ,ll;aHHOi B Jl.y6He ,ll;BYXMeTpO· 
BOB nponaHOBOH KaMepLI. 

4>H3H'JeeKHH 3KenepHMeHT no onpe,ll;eneHHID JneKT· 
poMarHHTHOrO pa,ll;Hyea flHOHa npose,ll;eH eOBMeeTHO 
y'leHLIMH OHRH H ClliA Ha eepnyxoseKOM yeKOJ?HTene. 
Ha eHHMKe y'!aeTHHKH pa60TLI: JI..JI.pHKH /ClliA/, 
M. Typana H 3.H.UL1raHOB /OHRH/ Ja yeTaHOBKoii 
HeKpOBLIX KaMep. 

Y'leHbie OHRH Bbl· 
noJIHJIIDT ua eepnyxos· 
eKOM yeKopHTene WHpO· 
Kyro nporpaMMY ueene • 
,ll;OBaHHJI esoiieTB HeiiT· 
panbHbiX KROHOB npH 
BbleOKHX 3HeprHJIX. Jl.nJI 
H3y'leHHJI JIBneHHJI pe· 
reHepauuu HeiiTpanb· 
HbiX KROHOB Ha BO,ll;Opo· 
,ll;e, ,ll;eiiTepuu H ,ll;pyrux 
Jl,ll;pax eoopyJKeH 6om.
woii HeKpOBOH eneKT· 
poweTp, pa6oTarouum Ha 
nHHHH e 38M. ~ 

IIynbT eaeTeMbl 
raJoo6eene'!eHHJI . 

3neKTpOHHRJI eH· 
eTewa ynpasneHHJI 
eneKTpOMeTpOM. 
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[ JIAEOPATOPHJI JIJIEPHbiX IIPOEJIEM . .. 0 J 

lla6opaTOpHH H,IJ;epHbiX np"06~eM 011JIH /paHee lfHCTH· 

TYT JI,D;epHbiX npo6neM AH CCCP / aowna a 1956 ro,IJ;y 

B cocTaB 06'Le,IJ;HHeHHoro HHCTHTyTa JI,IJ;epHbiX Hccne,IJ;oaa

HHB:, HMeH 6oraTbiH Onbl'! pa60Tbl Ha O,IJ;HOM H3 HaH60Jiee 

COBpeMeHHbiX YCKOpHTeJieH - WeCTHMeTpOBOM CHHXPOUHK· 

noTpoHe, ycKopHBWeM npoTOHbl ,IJ;O :meprHH 680 M3B. 
lfHHUHHPYIOID;aJI pOJib B COJ,IJ;aHHH CHHXPOUHKJIOTpOHa B 

,IJ;y6He H B opraHHJa:u;HH Ha ero 6aJe nepaoro a CoaeTCKOM 

CoroJe Ha:u;HoHaJibHoro :u;eHTpa H,IJ;epHwx Hccne,IJ;oaaHHH npH

Ha,IJ;Jie)KHT H.B.KypqaToBy. B caoeM nepaoHaqaJibHOM paJ

BHTHH Jia6opaTOpHH OnHpanacb·Ha nO,IJ;,D;ep)KKY pyKOBO,IJ;HMOrO 

HM lfHCTHTyTa aTOMHOH 3HeprHH, liJHJIHaJIOM KOTOporo OHa 

HBJIHJiaCb ,IJ;O 1953 ro,IJ;a. 3a 20 JieT ,IJ;eHTeJibHOCTH OHJIH 

Jia6opaTOpHJI npeapaTHJiaCb B O,IJ;HH H3 Be,IJ;yiD;HX JI,D;epHbiX 

D;eHTpOB MHpa B ,IJ;OMHJIJIHap,D;HOH o6JiaCTH :meprHH, a ee 

OCHOBHaJI 6a30BaH YCTaHOBKa - CHHXpOD;HKJIOTpOH - npH

o6pena Hoawe KaqecTaa. YcoaepweHCTBOBaHHJI nocne,IJ;HHX 

JieT C,IJ;eJiaJIH CHHXpOD;HKJIOTpOH lla6opaTOpHH .11.1;\epHLIX npri6-. . 
JieM JiyqiDHM YCKOpHTeJieM 3TOrO THna B MHpe no HHTeH.-. 

CHBHOCTH ycKopeHHLIX qacTHU .H Ha,IJ;e)KHOCTH pa60.TLI.· EcJI~. 
npH coJ,IJ;aHHH OHJIH TOK ycKopeHHLIX npoTOHOB B CHHxpo

UHKJIOTpoHe COCTaBJIJIJI 0,25 MKA, TO K 1962 _ ro,IJ;y cpe,D;HJIJI 

HHTeHCHBHOCTb ycK~peHHLIX npOTOHOB 6LIJia yBeJIHqep:a 
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npHMepHo · a 8 paJ, a He,IJ;aBHO ,IJ;OCTHrna 3,5 MKA 

/2,1.10 npomoHoa/c/. 
B HCTOPHH na6opaTopHH 6wn nepHo,IJ;, KOr,IJ;a npHJHaaa

JIOCb :u;enecoo6pa3Hb1M YCKOpHTb He TOJibKO npOTOHbl, HO 

H ,IJ;pyrHe nerKHe H,IJ;pa. B"3TO BpeMH CHHXpOD;HKJIOTpOH 

pa6oTaJI, YCKOPHH ,IJ;eHTpOHbl H anbliJa-qaCTHD;bl. B HCCJie· 

,IJ;OBaHHHX C 3THMH qacTHD;aMH nonyqeH pH,D; D;eHHbiX pe3yJib· 

TaTOB. 

BwcoKaH Ha,IJ;e)KHOCTb CHHxpo:u;HKJIOTpoHa o6ecneqHaa

eT npoBe,IJ;eHHe liJHJHqecKHX HCCJie,IJ;OBaHHH B TeqeHHe 155-

•160 qacoa a He,IJ;eJIIO. B TaKOM pe)KHMe ycKo-pHTeJib pa6o

TaeT C. 1957 ro,IJ;a. Ha CHHXpOD;HKJIOTpOHe HMeeTCJI 17 pa3- · 

JIHqHbJX nyqKOB npOTOHOB, HeuTpOHOB, nHOHOB H MIO·MeJo

HOB, Ha Ka)K,!J;OM H3 KOTOpbiX COJ,IJ;aHbl B03MO)KHOCTH ,IJ;JIJI 

npoae,IJ;eHHH O,IJ;HOBpeMeHHO HeCKOJibKHX 3KCnepHMeHTOB. 

3TO nOJBOJIHeT BeCTH Ha HeM HCCJie,IJ;OBaTe~bCKHe pa6oTbl 

WHpOKHM liJpOHTOM. 

3414JeKTHBH0' pa6oTaiOID;HH YCKOpHTeJib, BbiCOKHe napa-
' MeTpbl ero nyqKOB, HaXO,IJ;HID;HeCJI B TeqeHHe MHOrHX JieT 

Ha MHpOBOM ypOBHe H npeBbiiiiaiOID;He e,ro, ,IJ;06pO)KeJiaTeJib• 

HaH aTMOcliJepa B Jia6opaTOpHH - BCe 3TO npHBJieKaeT K HeH 

BHHMaHHe Bbi,IJ;aiOID;H:XCH liJHJHKOB H MOJIO,IJ;biX yqeHbiX. B Te- · 

qeHHe 20 JieT Ha dHHXpOD;HKJIOTpOHe npoBO,IJ;JIT 3KCnepHMeH-

~ 

~ 
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TLI COTPY.l\HHKH MHOrHX HHCTHTYTOB CTpaH -: qneHOB OHJIH. 

Co apeMeHH opraHH3aiUIH OHJIH a na6opaTopHH perynJipHo 

pa6oTaeT oKono TpeTH ace~ ero COTPY.l\HHKOB, npHexaBWHX 

B CoaeTCKHH Coro3 H3 .1\PYrHx CTpaH- yqacTHHUHHCTH

TyTa. 

OCHOBHbiE HAIIPABJIEHlUI HCCJIB,40BAHH.il 

Ynpyzoe pacce.RHue 
HYK.IIOH06 HYK.IIOHOMU 

3TO HanpaaneHHe HCCHe,l\OBaHHH JIBHJieTCJI Tpa,l\HUHOH

HLIM .1\HJI na6opaTopHH. HaH6onee H3BeCTHLie pa6oTLI, no

ny'IHBWHe MHpoaoe npH3HaHHe, BLinonHeHLI COTPY.l\HHKaMH 

na6opaTOpHH HMeHHO B :nOB o6n~CTH. 

Ilony'leHHble B ,D;y6He nepable· ,l\aHHble o pacceJIHHH 

HeHTpOHOB BbiCOKHX 3HeprHH npOTOHaMH OKa3anHCb B CBOe 

apeMJI COBeprueHHO HeO>KH,l\aHHbiMH H o6paTHHH Ha ce6JI 

BHHMaHHe cllH3HKOB. HaH6onee nonHo H npenH3HOHHO 

Ha CHHXPOUHKHOTpOHe 6wno H3y'leHO pacceJIHHe 

npoTOHOB npoTOHaMH B WHPOKOH o6nacTH 3HeprHH - OT 

300 .1\0 670 M3B. U.enb 3THX 3KcnepHMeHTOB cocToBna 

B onpe,l\eneHHH aMnnHTY.l\~ pacceJIHHJI H ee OT,l\enbHLIX 

KOMUOHeHT. bblHH H3MepeHW C BbiCOKOH TO'IHOCTbiD He 

TOHbKO Ce'leHHJI ynpyroro H Heynpyroro B3aHMO,l\eHCTBHJI 

HenonJipH30BaHHbiX 'laCTHU, HO H ,l\eTanbHO H3y'leHbl nong

pH3aUHOHHhle xapaKTepHCTHKH pacceJIHHJI. Pe3ynLTaTbl no

nJipH3aUHOHHLIX 3KCnepHMeHTOB JIBHJIIDTCJI BeCbMaHHcllop

MaTHBHhiMH. 3TH OUbiTbl npHHaMe>KaT K 'IHCny BeCbMa 

TPY.l\HLIX H3-3a Heo6xo,l\HMOCTH Ha6nro,l\aTb aKTLI .1\Boi

Horo H TpoiHoro pacceJIHHJI 'laCTHU. liwnH pa3pa6oTaHw 

cnenHanbHble MeTO,l\hl, B TOM 'IHCne nony'IHBWHH WHpOKOe . 

pacnpocTpaHeHHe opHrHHanbHWH cnoco6 nony'leHHJI caepx

HH3KHX TeMnepaTyp, U03BOnHBWHH UOCTpOHTb nonJipH-

30BaHHhle MHWeHH, C KOTOphiMH Y.l\aHOCb BhiUOnHHTb :nccne

pHMeHThl C TO'IHOCTbiD, paHee He ,l\OCTynHOH. 

,lJ;pyrHM UO,l\XO,l\OM K H3y'leHHID CUHHOBOH 3aBHCHMOCTH 

~epHwx cHn JIBHnocb J13Y'IeHHe cTonKHOBeHHH HyKnoHoB 

C Jl,l\paMH ,l\eHTpOHa, r,l\e HYKnOHbl HaXO,l\JITCJI KaK 6LI 

B nonJipH30BaHHOH MHWeHH. 

B pe3ynbTaTe ocy~UeCTBneHHJI WHPOKOH nporpaMMbl 

OUbiTOB, BbiUOnHeHHLIX CHHaMH 6onbWOrO KOnneKTHBa co

TPY.l\HHKOB na6opaTOPHH, a TaK)I(e COTPY.l\HHKOB HT3cll, Ha 

OCHOBe nony'leHHhiX 3KCnepHMeHTanbHbiX ,l\aHHbiX Y.l\aHOCb 

npoBeCTH ,l\eTanbHhiH clleHOMeHonOrH'IeCKHH aHanHJHYKnOH

HYKHOHHhiX B3aHMO,l\eHCTBHH, O,l\H03Ha'IHO onpe,l\emi:Tb aM

nHHTY.l\Y npOTOH-npOTOHHOrO pacceJIHHS H BOCCTaHOBHTb 

Ba)I(HeHWHe xapaKTepHCTHKH B3aHMO,l\eHCTBHJI HeHTpOHOB 

C npOTOHaMH B H3y'leHHOH o6naCTH 3HeprHH. 

Cae,l\eHHJI o6 aMnnHTy,l\ax H clla3ax nHoH-HyKnOHHoro 

H HYKROH-HYKHOliHOrO pacceJIHHJI U03BORHHH He3aBHCHMbi

MH nyTJIMH onpe,l\eHHTb 0.1\HY H3 cllYH,l\aMeHTanbHbiX KOHCTaHT 

cllH3HKH 3HeMeHTapHbiX 'laCTHU - KOHCTaHTy mioH-HYKHOH

HOrO B3aHMO,l\eHCTBHJI, xapaKTepH3YIDIUYID Me30HHbiH 3apJI,l\ 

HYKHOHa. 

lionLwoe 3Ha'leHHe HMeeT 3KcnepHMeHTanLHaJI npo

aepKa o6inHx npHHIUIUOB CHMMeTpHH, ne>KallUIX B ocHoBe 

CHHbHOrO B3aHMO,l\eHCTBHJI 'laCTHU. IlyTeM cpaBHeHHJI no

ny'leHHbiX OUbiTHbiX ,l\aHHbiX 06 ynpyrOM pacCeJIHHH HyK

HOHOB HYKHOHaMH 3KCnepHMeHTanbHO npoaepeif O,l\HH H3 

TaKHX npHHUHUOB - 3apJI,l\OBaJI CHM~eTpHJI Jl,l\epHhiX CHn. 

,lJ;nJI 3Toro a na6opaTopHH 6LinH·npoBe,l\eHLI yHHKanbHLie· 

3KCne_pHMeHTbl no H3y'leHHID pacCeJIHHJI HeHTpOHOB BbiCO

KHX 3HeprHH HeHTpOHaMH •. 

B cnenHanbHO UOCTaBneHHbiX OUWTaX C BhiCOKOH TO~

HOCTbiD y,l\anocL noKa3aTb TaK)I(e cnpaae,l\nHBOCTb ,l\pyroro 

cllYH,l\aMeHTanbHOrO CBOHCTBa HYKROH-HYKHOHHWX B~aHMO~ 
,l\eHCTBHH - HX o6paTHMOCTb. BO BpeMeHH. 

Me3oHoo6pa3oeaHue 
e coyoapeHu.Rx HYKAoHoe c HYKAoHaMu 

u nuoH- HYKAOHHoe e3auMooeiic•eue 

O'leHb aa>KHaJI HHcllopManHJI o xapaKTepe B3aHMO,l\ei

CTBHJI 'laCTHU MHKpOMHpa MO>KeT 6WTb nony'leHa npH HC-
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cne,IJ;OBaHHH H3nylleHHH, COllpOBO)K,!J;aiOlllHX CTOJIKHOBeHHe 

llaCTH~. ~ng CHnLHWX B3aHMO,IJ;eHCTBHH ponL TaKoro H3-

nylleHHH arparoT npo~eccw o6pa3oBaHHH HOBWX qacTH~ -

nHOHOB. Hccne,IJ;oBaHae ~po~eccoB, npa:Bo.IJ;HlllHX K o6pa3o

BaHHIO llHOHOB npH CTOnKHOBeHHHX npOTOHOB, HeiiTpOHOB 

H llHOHOB C npOTOHaMH H a TOMHWMH H.IJ;paMH - BTOpoe 

KPYDHOe Tpa.IJ;H~HOHHoe HanpaBneHae accne.IJ;oBaHHH. KpaTKO 

xapaKTepH3YH rnaBHWe H WHpOKO H3BeCTHWe pe3ynLTaTW 

:JTOH 6onLWOH pa60TW, cne.IJ;yeT OTMeTHTL ,IJ;Ba H3 HHX. 

ITepBoe - HaH6onee Henocpe.IJ;CTBeHHoe a TO'IHOe .IJ;OKa3a

TenLCTBO H30TOllH'IeCKOH llHBapHaHTHOCTH CHnLHWX B3aH

MO,IJ;eHCTBHH npH BWCOKHX :meprHHX. BTopoe - nonyqeHHe 

llO,IJ;p06HWX H Ha,IJ;e)IQIWX OllWTHWX ,IJ;aHHWX 0 po)K,!J;eHHH 

nHOHOB B IiyKnoH-HyKnOHHWX coy,IJ;apeHHHX. ITonylleHHwe 

pe3ynLTaTW ll03BOnHnH ll03,IJ;Hee llOCTpOHTL Ha HX OCHOBe 

pe30HaHCHYIO MO,IJ;enL, 06'LHCHHIOIUYJO 3aKOHOMepHOCTH po)I(

,IJ;eHHH Me30HOB B ,IJ;OMHnnHap,IJ;HOH o6naCTH :mepraii • 

. B na6opaTopaa 6wn npoBe.IJ;eH aHana3 cneKTpoB 3apg

)l(eHHWX H HeHTpanLHWX if -Me30HOB~ o6pa30BaHHWX B HyK

noH-Hp;epHWX coy.IJ;apeHHHx npa :mepraa 660 M3B. B 3THX 

3KCnep&MeHTaX. 06Hapy)l(eHW 3aBHCHMOCTL ClleKTpOB 1i -Me-

30HOB OT pa3MepOB o6nyqaeMLIX H.IJ;ep H 3clx)eKT HHTeHCHB

HOH nepe3apH.IJ;KH " -Me30HOB B H.IJ;pe. 

H3ylleHae B3aHMO.IJ;eiicTBHH .IJ;Byx HecTa6anLHW~ qacTa~. 

KOTOpWMH HBnHIOTCH KBaHTW CHnLHOrO B3aHMO,IJ;eHCTBHH -

nHOHW, npe,IJ;CTaBnHeT co6oii aKTyanLHYJO H CnO)IQIYIO 3a,IJ;a

qy. C 3TOH ~enLIO B na6opaTOpHH COBMeCTHO C clJH3HKaMH 

HP:S, MHP, CPP clloT03MynLCHOHHWM MeTO.IJ;OM npoBe.IJ;eHo 

HCCne.IJ;OBaHHe npo~eCCOB o6pa30BaHHH llHOHOB llHOHaMH 

B6nH3H 3HepreTH'IecKoro nopora ax po)K.IJ;eHHH a onpe.IJ;ene

HW ,IJ;nHHW llHOH-nHOHHOrO B3aHMO,IJ;eHCTBHH. 

B lla6opaTOpHH H,IJ;epHWX npo6neM npoBe,IJ;eHO CHCTe

MaTH'IeCKOe H3ylleHHe llHOH-npOTOHHOrO B3aHMO,IJ;eHCTBHH 

B o6nacTH 3Hepraii qacTa~ .IJ;O 370 M3B. OcymecTBneHae 

6onLmoii nporpaMMW onwToB .IJ;ano B03MO)IQIOCTL onpe.IJ;e

nHTL llOnHWe H .IJ;Hclx)epeH~HanLHWe ceqeHHH pa3nH'IHWX 

npo~eCCOB pacceHHHH H• nepe3apH.IJ;KH llHOHOB,. a TaK)I(e 
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nongpa3a~a10 B naoH-npoTOHHOM pacceHHHH. B pe3ynLTaTe 

y.IJ;anOC.L npoBeCTH npHMYIO 3KCnepHMeHTanLHYIO iJ:pOBepKy 

cnpaBe,IJ;nHBOCTH .zulcnepcaoiiHWX COOTHOWeHHH, CTpOrci 060-

cHoBaHHwx · H.H. :Soronro6oBwM. <llyH.IJ;aMeliTa.JiLHOCTL 3Ha

qeHHH 3TOH npoBepKH onpe,IJ;enHeTCH TeM, 'ITO ,IJ;HCnepCHOH

HWe COOTHOmeHHH 6a3HPYIOTCH ·Ha TaKHX OCHOBHWX npHH

~nax TeOpHH nonH, KaK MHKponpH'IHHHOCTL, YHHTapHOCTL 

a noKanLHOCTL. , 

Ba)l(}lwe pe3ynLTaTw nonylleHw npa accne,IJ;oBaHHH 

3neKTpOMarHHTHWX npo~eCCOB C yqacTHeM llHOHOB H HyK

nOHOB. 3TH 3KCnepHMeHTW 6wnH HallaTW B 1961 ro,IJ;y 

Ha C03,IJ;aHHOH B na6opaTOpHH C yqaCTHeM clJH3HKOB H3 

r,n;P )IQI,!J;KOBO.IJ;OpO.IJ;HOH ny3WPLKOBOH KaMep.e. H3ylleHHe 

npo~ecca TopM03Horo a3nyqeHHH naoHoB, pacceaBaeMwx . 

npOTOHaMH, ll03BOnHnO BnepBWe onpe,IJ;enHTL KOHCTaHTy, 

xapaKTepH3YJOIUYIO TPY.IJ;HO no.IJ;.IJ;aiOlllHHCH 3KCnepaMeHTanL

HOMY HCCne,IJ;OBaHHIO npo~ecc clJoTOpO)K,!J;eHHH llHOHOB Ha 

nHOHax. 

· C•py~e•ypa 3AeMeH•apHWX 'lac•ull 

B onpe.IJ;eneHHoii o6nacTH nepe,IJ;aHHoro HMnynLca cTpyK

Typa llHOHOB, HyKnOHOB H 3,3-pe30HaHca MO~eT 6WTL 

accne.IJ;oBaHa TonLKO B npo~ecce o6paTHoro 3neKTpopo)I(

,IJ;eHBH DBOHa 1i-+p ~ e+ + e- + n H He,IJ;OCTYDHa ,IJ;nH 

accne.IJ;oBaHBH B ,IJ;pyrax npo~eccax. C noMOIULIO cne~aanLHO 
C03,IJ;aHHOH CnO)I(HOH B OlleHL 3«llclleKTBBHOH 3neKTPOHHOH 

ycTaHOBKB B na6opaTOpBB nonyqeH~ OTCYTCTBOBaBmBe 

paHee 3KCnep&MeHTanLHWe ,IJ;aHHWe 0 clJopMclJaKTOpaX HyK

noHa H llHOHa B o6naCTB ManWX 3HalleHHH BpeMeHBllO.IJ;06-

Hoii nepe.IJ;a'IB BMnynLca. 

HecKonLKO neT Ha3a.IJ; oKa3anocL, liTO 3neKTpaqecKaii 

pa.IJ;ayc npoToHa onpe.IJ;eneH He.IJ;OCTaTO'IHO Ha,IJ;e)l(}lo. CBe

.IJ;eHBH 0 pa.IJ;Hyce npOTOHa H3BneKanBCL B3 3KCnep&MeH

TanLHWX. ,IJ;aHHWX C HeKOTOpWMH Jipe.IJ;nOnO)I(eHBHMB, • TaK 

KaK OTCYTCTBOBanH pe3ynLTaTW Henocpe,IJ;CTBeHHO B o6na-
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cTH Man~x 3HaqeHHH nepe~aHHoro HMnynhca B nponecce 
ynpyroro e-p -paccesHHJI. OpHrHHanhHoe Hccne~oBaHHe, 
B KOTOpOM nonynpOBO~HHKOB~e ~eTeKTOp~ perHCTpHpOBa
nB qacTHU~ oT~aqH Man~x 3HeprHi, 6hino npose~eHo 
cosMeCTH~MH ycHnHJIMH 4IH3HKOB .IJ;y6H~, EpesaHa H Byxa
pecTa Ha ycKopHTene Epfi>H. On~TH~M nyTeM y~anoch 
onpe~enHTh 3aps~os~i pa~yc npoTOHaHenocpe~cTBeHHO 

no 3KcnepHMeHTanhH~M ~aHH~M o e- p -pacceJIHHH Ha 
npe~enhHO Man~e yrn~ 6e3 npe~nono:>KeHHH o 3aBHCHMOCTH 
4loPM4!aKTOpa npOTOHa B o6naCTH 60nhWHX 3HaqeHHH nepe
~aHHoro HMnynhca. 

AHanorHqH~e Hccne~osaHHJI pacceJIHHJI :JneKTpOHOB 
B~COKHX 3HeprHH ~eHTPOHaMH n03BOnBnH Henocpe~CTBeHHO 
onpe~enHTh 3neKTpHqecKHH pa~HY.C ~eHTpOHa. 

C.11a6r.1e 63auMooeiicii6U.R 

Ps~ B~~aiOIIUIXCJI HayqH~x pe3ynhTaToB nonyqeH sJia-
6opaTopHH npH H3yqeHHH cna6~X B3aHMO~eHCTBHH. flpe~e 
scero - OTKp~THe 6eTa-pacna~a nH-Me3oHa, ocYIUeCTBneH
Hoe C nOMOIUhiO HCKJIIOqHTenhHO TOHKOH MeTO~HKH. 3Kctte
pHMeHTanhHO 6~n ~OKa3aH 4!YH~aMeHTanhH~H 3aKOH Teo
pHH cna6oro B3aHMO~eHCTBHJI - 3aKOH COXpaHeHHJI BeK
TOpHOrO TOKa, npe~CKa3aHH~H COBeTCKHMH TeopeTHKaMH. 

KpynH~M HayqH~M co6~THeM JIBHnoch . o6ocHoBaHHe 
B03MO:>KHOCTH CyJUeCTBOBaHHJI HOBOrO THna HeHTpHHO -
MIOOHHOrO, H npeMO>KeHHe 3KCnepHMeHTa no ero 06Hapy
:>KeHHIO Ha ycKopHTensx B~COKHX 3HeprHi. CooTBeTCTByiO
IIUie on~T~, s~noJIHeHH~e B CillA H UEPHe, no3BOnHnH 
OTKp~Th MIOOHHOe HeHTpHHO. 

B on~TaX no 3aXBaTy OTPHUaTenhH~X MIOOHOB B re
nBH-3, npose~eHH~x B na6opaTopHH, sneps~e Ha6mo~ancs 
3414leKT OT~aqH OT MIOOHHOrO HeHTpHHO. On~T~ n03BOnBnB 
oneHHTh sepxHHH npe~en ero Mace~. Pe3ynhTaT~ 3Kcne
pHMeHTa ~OKa3anB npHHUHnHanhHO Ba:>KB~H 4laKT TO~ecT
BeHHOCTH CBOHCTB MIOOHa H 3neKTpOHa B cna60M B3aHMO
~eHCTBHH. 

3HaqHTenhH~H HHTepec MJI 4!H3HKH cna6orO.B3aHMO
~eHCTBHJI npe~CTaBnJieT TOqHoe KOnHqecTBeHHOeH3yqeHHe 
nponecca s~epHoro 3axsaTa OTPHUaTenhH~x MIOOHOB npo
ToHaMH. C 3TOH nenhiO B JIJill C nOMOIUhiD 3neKTPOHHOH 
MeTO~HKH H ra30BOH BO~OpO~OH MHWeHH B~nonHeH Tpy~
~H 3KCnepHMeHT, B KOTOpOM C XOpomei TOqHOCThiOOn
pe~eneHa ocHOBHaJI xapaKTepHCTHKa nponecca - ero se
poJITHOCTh. Pe3ynhTaT~ on~Ta HaH6onee Henocpe~cTBeHHO 
~OKa3~BaiOT CnpaBe~BOCTh TeOpHH YHHBepCanhHOrO cna-
6oro B3aHMO~eHCTBHJI fl>epMH H ~aiOT neHH~e CBe~eHHJI 

0 KOHCTaHTaX .3TOrO B3aHMO~eHCTBHJI. 
CaMo CYIUeCTBOBaHHe HnH oTcyTCTBHe HeKoTop~x npo

neccos pacna~a qacT-HU npe~cTasnseT co6oi Ba:>KB~H_Hc
ToqHHK CBe~eHHH 0 KOpeHH~X 3aKOHaX CHMMeTpHH cna6~X 
B3aHMO~eHCTBHH. C nenhiO Henocpe~CTBeHHOH npoBepKH 
cnpase~nBBOCTH 3aKoHa coxpaHeHHJI nenTOHOB npose~eH~ 
TJUaTenhH~e nOHCKH pJI~a pe~KHX, ~0 CHX nop He 06ilapy
:>KeHH~X nponecCOB, TaKHX, HanpHMep, KaK pacna~ MIO
Me30HOB Ha 3neKTpOH H raMMa-KBaHT, pacna~ MIOOHa 
Ha TPH :JneKTpoHa H ~p. B na6opaTopHH nonyqeH~ HaH6onee 
ToqH~e ~aHH~e o6 yKa3aHH~x nponeccax. B TOM :>Ke UBime 
3KCnepHMeHTOB nonyqeH~ OUeHKH BepXHeH rpaHHU~ Bepo
JITHOCTH TaKHX nponecCOB, KaK TT-> e e e v , KOTOp~e no-

i,Ka3anH, qTo B03MO>KHOCTh CYIUeCTBOBaHHJI Heo6~qHo cna-
6~x B3aHMO~eHCTBHH ManOBepOJITHa. 3TH pe3ynhTaT~ 
3aHeCeH~ B Me~YHapo~~e Ta6nBU~ ~aHH~X 0 CBOHCTBaX 
qacTHU. 

He.AasHo opHrBHanhHO nocTasneHH~H 3KcnepHMeHT 41H-
3HKOB ·na6opaTOpHH nonOnHHn 3TH Ta6nBU~ HOB~MH, pe
KOp~H~MH no TOqHOCTH ~aHH~MH 0 BpeMeHH :>KB3HH MIO
Me30Ha. llonyqeHH~e pe3ynhTaT~ no3BonJIIOT HaH6onee 
ToqHo. onpe~enBTh .3HaqeHHe /KOHCTaHT~ cna6oro B3aH
MO~eicTBHJI. H no~OHTH K HCCne~OBaHHIO pa~aUBOHH~X 

nonpasoK B nponeccax cna6oro B3aHMO~e:iicTBHJI. Ba:>K
HOCTh no~06H~X HCCne~OBaHHH, KaK noKa3ana HOBe:iimaJI 
HCTOpHJI COBp_eMeHHOH 4!H3HKB /o6Hapy:>KeHHe n3M60BCKOrO 
C~BHr&·Y.POBHeH aTOMa BO~Opo~a H ~eHTepHJI, onpe~eneHHe 
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aHOMaJILHOrO MarHHTHOrO MOMeHTa 3JieKTpOHa H MIO-Me-

30Ha/, TPY~Ho nepeoneHHTL. 

IlepBLIM HeiiTpHHHhiM 3KCnepHMeHTOM, BhlnOJIHeHHhiM 

Ha YCKOpHTeJI.IIX, CTaJI . OJihiT, IipoBe~eHHhiH B 1961 ro~y 
Ha CHHxpo«<Ja3oTpoHe JIB3 OHJIH. 3KcnepuMeHTLI B ,IJ;y6He 

6WJIH npOBe~eHLI B CB.Il3H C JIO~HJIThiM TeopeTHKaMH BOnpo

COM 0 B03MO:>KHOCTH Cy~eCTBOBaHH.Il npH BLICOKHX 3HeprH

JIX aHOMaJILHO 60JILWOrO ceqeHH.Il B3aHMO~eii:CTBH.Il HeiiTpH

HO c Be~ecTBOM. B pe3yJILTaTe onLil'llOii npoBepKH 3TO 

HllTepecHoe TeopeTuqecKoe npe~nono~eHHe 6LIJIO HCKJIIO

qeHo. 

0qeHL 6oraTOH HeO~~aHHOCT.IIMH OKa3aJiaCL «<JH3HKa 

HeiiTpaJILHLIX K -Me30HOB. Hccne~oBaHH.Il pacna~oB K0 
-

Me30HOB, Hal{HHa.ll C 1959 ro~a, npOBO~HJIHCL 'coBMeCTHO 

Jla6opaTopueii .ll~epHLIX npo6neM H Jla6opaTopueii BLICOKHX 

· 3Hepraii; Ilo3~ee K HHM npucoe~HHnacL rpynna!1.~~3)f,KOB 
H3 rpy3HH H CPP. illHpOKHii nHKJI HCCJie~oBaHH~ • .OxBaTHJI 

BCe OCHOBHLie npo6JieMLI «<JH3HKH Heii:TpaJILHLIX K -Me30HOB. 

B pe3yJILTaTe pa6oT, npoBe~eHHLIX MeTO~HKOii KaMep 

BHJILcoHa, onpe~eJieHLI BapuaHTLI cna6oro B3aHMo~eii

CTBH.Il, npHBO~.Il~ero K nonynenTOHHOMY pacna~y K -Me3o

HOB, a Ta~e CTeneHL 3anpeTa CJia6LIX B3aHM~~eii:CTBHH 
C yqaCTHeM HeiiTpaJILHLIX TOKOB ~.II nepexo~OB C H3MeHe

HHeM CTpaHHOCTH. 

Heynpyzue .. e3aUMooeucmeu.R 
npu 3Hepzuu 5 T3B 

B 1958 ro~y B na6opaTopHH 6Lina pa3pa6oTaHa H co-

3~aHa KOMnJieKCHa.ll YCTaHOBKa C 200-JIHTpOBOH nponaHo

BOH ny3LipLKOBOH KaMepoii B MarHHTHOM none Hanp.ll~eH

HOCTLIO 17 KTC. IJ.HKJI pa60T no COOpy~eHHIO H llYCKY 

3TOH KaMepLI OTMeqeH npeMHeii -()HJIH. 

B nOCJie~yiOinHe ro~LI Ha 3TOH ycTaHOBKe. COBMeCTHO 

C «<JH3HKaMH H3 l!CCP 6LIJIH BhiJIOJIHeHLI MHOroqHCJieHHLie 

accne~oBaHH.Il no Ji3yqeHHIO nponeccoB o6pa3oBaHH.Il rpynn 
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HeCKOJILKHX CTpaHHhiX H 06bll{HLIX HeiiTpaJILHhiX qacTHil 

H pe30HaHCOB, ~eTaJILHO HCCJie~OBaJIC.Il npOJleCC·~H«<JpaK
IlHOHHOH ~HCCOilHaJlHH nHOHOB Ha Jl~pax, l{TO JI03BOJIHJIO 

H3yqHTL cBoiicTBa A1 -Me3oHa. 

4Ju3UKQ Me30QIIOM06 

H3BeCTHo, l{TO Henocpe~cTBeHHO .ll~epHoMy 3axBaTy 

MIOOHa npe~WeCTByeT CTa~H.Il, KOr~a MIOOH BMeCTe C O~HHM 

H3 aTOMOB OKp~aro~eii ero cpe~LI o6pa3yeT HOBYIO CH

CTeMy - MIO-Me3oaToM. B Jla6opaTopHH .ll~epHwx npo6neM 

HaH60Jiee ~eTaJILHO H3yqaJIHCL MIO-Me30aTOMLI H30TOnOB 

BO~Opo,na. ,lJ;JI.Il noJiyqeHH.Il Ha~e:>KHLIX ~aHHLIX 0 Jl~epHOM 

3aXBaTe MIOOHa npOTOHOM BeCLMa Ba:>KHO HMeTL KOJIHl{eCT

BeHHYIO HH«<JopMallHIO o nponeccax, npoTeKaroinHx Ha Me30":" 

aTOMHoii cTa~HH. Heo6xo~HMo BLI.IICHHTL, H3 ~aKHx co

CTO.IIHHii Me3oaTOMa HJIH Me30MOJieKyJILI BO~OpO~anpOHCXO

~T Jl~epHLIH 3aXBaT MIOOHa, onpe~eJIHTL CKOpOCTH. o6-. 

pa30B~HH.Il Me30MOJieKyJI ~JI.Il pa3JIH1{HLIX npOTOHOcB BO~OpO

Aa, H3MepHTL ceqeHH.Il ynpyroro pacce.IIHH.Il Me3oaTOMOB 

BO~Opo~a npOTOHaMH H ~eii:TpOHaMH, HCCJie~OBaTL CKOpOCTH 

nepexBaTa MIOOHOB OT npoTOHOB ~eii:TpoHaMH H CJIO:>KHWMH 

~paMH, onpe~eJIHTL CKOpOCTH peaKJlHH CHHTe3a, KaTaJIH-

3HpyeMLIX MIOOHaMH, H T .~. BecL 3TOT CJIO~HLIH KOMnJieKC 

BOnpOCOB 6LIJI ~eTaJILHO H3yl{eH B 06WHpHOH cepHH 3KCne

pHMeHTOB, BLinOJIHeHHLIX C HCnOJIL30BaHHeM pa3JIH1{HLIX 

MeTO~HK. 0CHOBOH ~.II JIOCTaHOBKH OJibi'I:OB JIBHJIHCL pa60Tid 

coBeTcKHX TeopeTHKOB. MHorue pe3yJILTaTLI npe~cTaBn.llroT 
60JILWOH CaMOCTO.IITeJILHLIH HHTepec, KaK, HanpHMe·p, o6-

Hap~eHHe pe30HaHCHOH 3aBHCHMOCTH ceqeHH.Il pacce.IIHH.Il 

ll p -aTOMOB lia npOTOHaX HJIH C~eCTBOBclHHe'pe30HaHCHO
ro no 3HeprB:a MIO-aToMa ~eiiTepH.Il MexaHu3:Ma o6pa3oBa

HHJi Me3oM(meKyJI ~eii:TepH.Il. HOBble 'onLITHLie ~aimLie CTH

MYJIHPOBaJIH ~aJILHeiimee TeopeTuqecKoe H3}nieHHe npo6ne
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CmpyKmypa Jloep. 
MexaHU3M JloepHbiX peaKfiUU 

lf3yqeHHe B 3KCUepHMeHTaX Ha CHHXpO~HKJIOTpOHe B3aH-
~ • I 

MO,D;eHCTBHJI UHOHOB C H,D;paMH npHBeJIO K 06Hapy:lKeHHIO 

ue H3BeCTHoro pauee npo~ecca ,D;BOHHOH nepe3apH.D;KH 

nHOHOB Ha H,D;pax. 3TOT pe3yJILTaT 3aperHCTpHpOBaH KaK 

OTKPLITHe tocy,D;apcTBeHHLIM KoMHTeToM CoBeTa MHHH

cTpOB CCCP no ,D;eJiaM H3o6peTeHHH H OTKPLITHH. 06ua

py:lKeHHe HaH60Jiee TH:lKeJioro H3 BCeX H3BeCTHLIX H30TOnOB 

renHa - a,D;pa reJIHH-8 H onpe,D;eJieHHe ero xapaKTepHCTHK 

TaK:lKe 3aperHCTpHpOBaHO KaK OTKPLITHe. 

B TeMaTHKe Jla6opaTOPHH Ba:lKHoe MecTo 3aHHMaeT 

H3yqeuHe npo6neMLI BHYTPHH,D;epuwx acco~Ha~Hii uyxnouos -

TaK Ha3LIBaeMoii xnacTepuoii • cTpyxTypw H,D;ep. 3.D;ecL 

BnepBLie Ha6JIIO,D;aJIOCL KBa3Hynpyroe pacceJIHHe npOTOHOB 

c 3HeprHeii -v 660 MaB .D;ByxuyxnoHHLIMH acco~Ha~HHMH 
B nerKHX H,D;pax: BLI6HBaHHe H3 JI,D;ep ,D;eHTpOHOB C 3HeprHJI· 

MH B COTHH M a B. B .D;pyr:Hx 3KcnepuMeHTax nocpe,D;CTBOM 

MarHHTHOrO aHaJIH3a cneKTpOB BTOpHqHLIX npOTOHOB 6LIJIH 

nonyqeHLI KOJIHqecTBeHHLie ,D;aHHLie 06 HMnyJILCHLIX pac

npe.D;eneHHHx HYKJIOHOB BHYTPH H,D;ep 6epHJIJIHH H yrnepo,D;a. 

~eTaJILHoe H3yqeuHe ynpyroro pacceHHHJI ua Manwe yrnw 

npOTOHOB Ha H,D;pax yrnepo,D;a n03BOJIHJIO Onpe,D;eJIHTL BeJIH· 

quHLI Ba:lKHeHWHX ~H3HqecKHX xapaKTepHCTHK 3TOrO npo

~ecca - CnHHOBOH H 6eCCUHHOBOH aMnJIHTY,D; pacceHHHJI 

H noKa3aJIO, qTO C pOCTOM 3HeprHH npOTOHOB OTHOCHTeJIL· 

HaJI HHTeHCHBHOCTL JI,D;epHOrO CnHH·op6HTaJILHOrO B3aHMO· 

.D;eiicTBHJI y6wsaeT. Bnocne,D;CTBHH 6LIJIH o6uapy:lKeHLI H 

H3yqeuw 3HaqHTeJILHO 6onee pe,D;KHe npo~eccw KBa3H

ynpyroro pacceaHHH npoTOHOB Tpex- ·· H qeTwpexqacTHq

HLIMH aCCO~Ha~HJIMH B JI,D;pax /BLI6HBaHHe JI,D;ep 3He H 
4 He c HMnyJILCaMH 1800 71900 MaB/c/, 3HaqHTeJILHO 

noswweua ToquocTL ,D;aHHLIX, pacwupeua o6nacTL :8'3yqeu

HLIX HliolnyJILCOB BLIJieTaiOlllHX qacTH~. B pe3yJILTaTe T~a

TeJILHLIX HCCJie,D;OBaHHH 3KCnepHMeHTaJILHO onpe,D;eJieHLI 

BepOHTHOCTH aCCO~HHpOBaHHJI HyKJIOHOB B JierKHX H,D;pax-

H 3HepreTHqecKaJI 3aBHCHMOCTL ~eqeHHJI KBa3Hynpyroro 

pacCeJIHHJI npOTOHOB Ha ,D;BYXHYKJIOHHLIX aCCO~Ha~HJIX. 

Bnepswe BLIHBJieHLI npo~eccwMe30Hoo6pa3osaHHH ua .D;Byx

HYKJIOHHLIX acco~Ha~HHX B nerKHX a,D;pax. YKa3aHHJI o xna

cTepuoii CTPYKType H,D;ep nonyqeHLI TaK:lKe B onLITaX no 

uccne,D;oBaHHIO HcnycxaHHJI HAep 2 H H 3 H cpaBHHTeJILHO 

60JILWHX 3HeprHH npH 3aXBaTe OTpH~aTeJILHLIX nHOHOB 

H MIOOHOB pa3JIHqHLIMH H,D;paMH. HOBLie HCCJie,D;OBaHHJI npo

BO,D;JITCJI B 3TOM HanpaBJieHHH ~H3HKaMH H3 BeHrpHH, r ~p. 
QeHHLIM BKJia,D;OM B HCCJie,D;OBaHHe MeXaHH3Ma H,D;epHLIX 

peaK~HH npH BLICOKHX 3HeprHHX JIBHJIHCL HOBLie 3KCnepH

MeHTLI C nOJIHpH30BaHHLIM nyqKOM npOTOHOB, pe3yJILTaTLI 

KOTOpLIX CHJILHO 3aBHCJIT OT nepBOHaqaJILHLIX npe,D;UOJIO· 

:lKeHHH o MexaHH3Me B3aHMO.D;eiicTBHH. B na6opaTopHH o6-

uapy:lKeHo asneuue pe3oHaHcuoro B036y:lK,D;eHHa H,D;ep B 

peaK~HH norJIO~eHHJI MIO·Me30HOB, KOTOpoe OTKpLIBaeT 

HOBLie B03MO:lKHOCTH ,D;JIJI HCCJie,D;OBaHHJI KBa3HCTa~HOHap

HLIX COCTOJIHHH H MexaHH3Ma JI,D;epHLIX pe'aK~HH npH BLICO· 

KHX 3HeprHJIX. 

C nOMO~LIO OpHrHHaJILHOH YCTaHOBKH CO CTpHMepHOH 

KaMepOH BLICOKOrO ,D;aBJieHHJI C yqacTHeM pyMLIHCKHX H 

HTaJILJIHCKHX ~H3HKOB npoBe,D;eHa WHpOKaJI nporpaMMa HC

CJie,D;OBaHHH B3aHMO,D;eHCTBHJI nHOHOB C H,D;paMH 4 He H 
3 He B o6nacTH 3,3-pe3ouauca. Hccne,D;oBaHHH c H,D;paMH 
3 He yHHKaJILHLI. OHH npe,D;cTaBJIHIOT oco6idii HHTepec 

B CBJI3H C pa3BHTHeM TeopeTHqeCKHX npe,D;CTaBJieHHH 0 

B3aHMO,D;eHCTBHH MaJIOHYKJIOHHLIX CHCTeM. _ 

Hccne.D;oBaHHa B3aHMO.D;eiicTBHH nHoHoB o6oHx 3HaKoB 

C H,D;paMH 4 He npe,D;CTaBJIJIIOT HHTepec C TOqKH' 3peHHJI 

nonyqeHHJI He3aBHCHMLIX CBe,D;eHHH 06 3JieKTpOMarHHTHOM 

pa,D;Hyce " -Me3oHa. 

.HoepHaJI cneKmpocKonuJI 
U paoUOXUMUJI 

HHTeHcHBHoe pa3BHTHe a,D;epuo-cnexTpocxonHqecKHX 

uccne,D;oBaHHii H30TonoB, nonyqaeMwx npH o6nyqeHHH MH-
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rueHeii Ha CHHXPOUHKnoTpOHe JUIII, Ha'lanocb B 1956 ro)l.y. 

Ycnexy 3THX pa6oT a 6on1.woii Mepe cnoco6cTaoaanu 
)l,Ba $aKTOpa: nOBbiWeHHe nO'ITH Ha nopB)l,OK HHTeHCHBHOCTH 
ny'IKa npOTOHOB C~HXPOUHKnoTpOHa.H pa3pa60TKa MeTO)l,OB 
6biCTpOrO pa)l,HOXHMH'IeCKOrO Bbl)l.eneHHJI H3 MHWeHeH Be COM 

B HeCKOnhKO rpaMMOB 6e3 HOCHTenJI H 6e3 CYIUeCTBeHHLIX 
noTe ph pa.IJ.HOa.KTHBHhlx aeiUeCTB a KonuqecTaax 1o-1 0 z, 
a TaK:>Ke C03)l,aHHe cnoco6oa H3rOTOBneHHJI HCTO'IHHKOB 

Manoii TOniUHHbl c 6on1.woii nonuoii H Y.D.CnbHoii aKTHBHOCThiO. 
PeweHHe 3a.D.a'IH ocno:>KHHnocb TeM, 'ITO HCXOJJ.Hble~MHWeHH 

o6hi'IHO HMenH BbiCOKYIO aKTHBHOCTb - 5- l0 rpaMM-3KBH
aaneHT Ra. 

.IJ;nB HCCne)l,OBaHHH cneKTpOB Jl)l,epHbiX H3ny'leHHH B na

copaTOpHH COBMeCTHbiMH ycHnHHMH 4JH3HKOB MHOrHX CTpaH
yqacTHHU OHJHI C03.D.aH uenhlii apceHan coapeMeHHoii an

napaTyphl. OH BKnro'laeT MarHHTHble cneKTPOMeTpbl 6eTa
H anb$a-H3ny'leHHJI: 6eTa-cneKTpoMeTp C )l,BOHHOH )l,By

Kpa'THOH $oKyCHpOBKOH ny'IKa lco3)l,aH COBMeCTHO C• $H-

3HKaMH HP E H qccP I, 6eni.- cneKTporpa$hl c nocTOHHHhiM 

MarHHTHbiM noneM lcoaMeCTHO c <lJH3HKaMH Y36eKHcTaHal, 
,nayKpa THhlii MarHHTHhlii an1.$a- cneKTpoMeTp I coaMeCTHo 

c $H3HKaMH HPEI. Pa3pa6oTaHb1/coaMecTHO c $H3BKaMH 
r ,IJ;P I CUHHTHnnHUHOHHble )l,eTeKTOpbl ')l,nJI raMMa- cneKT

poMeTpHH H OTBe'laiOIUHe ny'IWHM MHpOBbiM CTaH)l,apTaM 

nonynpOBO)l,HHKOBble )l.eTeKTOpbl raMMa- H 6eTa-B3ny'leHHH 

lcoaMeCTHO c $H3HKaMH HPEI, a TaK:>Ke BbiCOKocaeTocHnb

HbiH 6eTa-cneKTpOMeTp THna "AnenbCHH" lcoBMeCTHO 
c $H3HKaMH IIHP I. C yqacTBeM $H3HKoa H cneuuanucToa 

no 3neKTPOHHKe H3 HPE, r ,IJ;P, qccP pa3pa6oTaHa coaep
weHHax 3neKTPOHHax annapaTypa H pa3BHTbl MeTO.D.hl aHa

nB3a cno:>KBhiX cneKTpoa c ucnonb3oaaHHeM 3BM. 
Ha nOCTpOeHHbiX B na6opaTOpHB COBMeCTHO CO cneuua

nBCTaMH H3 r,IJ;P 3neKTpOMarHHTHbiX Macc-cenapaTopax . 
anepable Ha'laTo CHCTeMaTH'IecKoe pa3.D.eneHHe pa.IJ.HOaK-

THBHbiX H30TOnOB. 
Pa3pa6oTaH H C03JJ.aH opuruHanhHhlii BbiCOK034J$eK

THBHhlii HCTO'IHBK iiOHOB. 
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B 1966-1970 rr. C03.D.aH KoMnneKc annapaTyphl .D.nH 

uccne.D.oaaHHii KopoTKO:>KHBYJUBX I T I/2 :: 1 MUHI, y)l.aneH
BbiX 'OT nonOCbl 6eTa-cTa6HnhHOCTH,H30TOnOB - ycTaHOBKa 

JICHAIIII. 
Cpe.IJ.H HaH6onee aa:>KBbiX $H3H'IeCKHX pe3yn~>TaToa, 

nony'leHHbiX a o6nacTH uccne)l,oBaHHii no HJJ.epHoii cneKT

pocKonHB, cne)l,yeT OTMeTHTb: 

- o6Hapy:>KeHHe CBbiWe 100 HOBbiX pa)l.HOaKTHBHbiX 

H30TOnOB H HCCne)l,OBaHHe HX CBOHCTB; 

- H3MepeHHe napaMeTpoa .D.e$opMaUHH HJJ.ep px.D.a 

pe)l.K03eMenbHbiX 3neMeHTOB 1150 <A< 1901; 

- 06Hapy:>KeHHe 34J$eKTa 3MHCCHH CMeiUeHHOrO 3neKT
pOHHOrO peHTreHOBCKOrO H3ny'leHHJI npH o6pa30BaHHH Me-

30HHbiX aTOMOB TJI:>KenbiX 3neMeHTOB lcoBMeCTHO C $H3H

KaMH r .IJ;P u IIHP 1; 
- o6Hapy:>KeHHe B no)l.p06Hoe HCCne)l,OBaHHe TOHKOH 

CTPYKTyphl anb$a-cneKTpoa a o6nacTH pe.IJ.K03eMenbHbiX 
3neMeHTOB. 

IIpu uccne.D.oaaHHH pacna.D.a .D.e$opMupoaaHHhiX HJJ.ep 

C He'leTHbiM MaCCOBbiM 'IHCnOM H)l,eHTH$HUHPOBaHhl ypOBHH 
O)l,HO'IaCTH'IHOH, MHOrO'IaCTH'IHOH H KOnneKTHBHOH npupo

)l,bl. IIony'leHHble )l,aHHble xopowo no.IJ.TBep.IJ.HnH BbiBOJJ.hl 

OfiOfiiUeHHOH MO)l,enH H CBepXTeKy'leH MO)l,enH Jl)l,pa H JIBH

JIHCb OCHOBOH )l.nJI HX )l,anbHeiiwero pa3BHTHJI. 

Pa6oThl no HJJ.epHoii cneKTpocKonHH .D.Ba:>KJJ.bl oTMeqa
nBCh :qpeMHHMH OHJIH. IIpeMHeii OHJIH OTMe'leHhl TaK:>Ke 

pa60Tbl no pa.IJ.HOXHMHH naHTaHHJJ.OB. Pa3pa6oTKa MeTO.D.OB 

nony'leHHJI BbiCOKOaKTHBHbiX npenapaTOB OTMe'leHa Me

)l,anhiD B,IJ;HX 11973 r.l. 

Teope•ut~ecKue paoo111bl 

Oco6eHHOCTbiO TeopeTH'IecKHX pa6oT, BblnonHeHHhiX 
B nafiopaTOpHH, HBnHeTCJI 6nB30CTb HX TeMaTHKH 3KCne-



,nn.H pHMCHTanLHLIM HCCne,nOBaHHJIM, llpOBOAHMLIM Ha MOIIUILIX 

YCKOpHTCnJIX. COBMCCTHO C JIT<I» BBe,neHO H pa3BHTO 

C MHOrO"'HCnCHHLIMH npHMCHCHHJIMH llOHJITHC llOnHOrO 

OllLITa, He06XO,nHMOrO AnJI OAH03Ha"'HOrO BOCCTaHOBneHHJI 

aMnnHTy,nLI npo~ecca B3aHMo,neiicTBHJI qacTH~. 3TOT ~HKn 
pa6oT OTMe"'eH npeMHeii OHJIH. 

YKa3aHLI B03MO>KHOCTH npoBepKH cnpaBe.nnHBOCTH P- , 
T -H C -HHBapHaHTHOCTH npH BLICOKHX 3HeprHJIX B 3Kcne

pHMCHTax c non.HpH30BaHHLIMH qacTH~aMH. IIpe,nno)KeHa 

H OCy~eCTBneHa TIQaTenLHaJI npoBepKa H30TOllH"'CCKOB 

HHBapHaHTHOCTH CHnLHLIX B3aHMOACBCTBHB. Pa60TLI 3TOrO 

~xna OTMe"'eHLI npeMHeii OHJIH. 

B CBJI3H co 3Ha"'HTenLHOii nporpaMMoii 3KcnepHMeH

TanLHLIX HCCne,noBaHHB B3aHMOACBCTBHB l.laCTH~ BLICOKHX 

3HeprHB C JI,npaMH pa3BHTa COBMCCTHO C TCOpCTHKaMH 

MHP H ApMeHHH TeopHJI p.H,na npo~eccoB H o6IQHii MeTo,n, 

o6o6~aiOIIUIB H3BCCTHLIC pe3ynLTaTLI rnay6epa. H3y"'eHLI 

non.HpH3a~HOHHLIC JIBnCHHJI ,nn.H p.H,na npO~CCCOB npH BLICO

KHX 3HeprHJIX. IIpe,ncKa3aH npo~ecc ,nBoiiHoii nepe3ap.H,nKH 

K -Me30HOB Ha JI,npax. Pa6oTLI 3Toro HanpaBneHHS: OTMe

"'CHLI B 1974 ro,ny npeMHCB KOMCOMona ApMeHHH. 

Pa3pa6oTaHa OCHOBaHHaS: Ha AHCnepCHOHHLIX COOTHO· 

WCHHS:X TCOpHS: paCCCJIHHJI y -xBaHTOB HyKnOHaMH B WHpo

KOB o6nacTH 3HeprHii. YcTaHoBneHa 3aBHCHMOCTL 3Haxa 

aMnnHTYALI pacna,na HeiiTpanLHoro nHoHa Ha ,nBa y- KBaHTa 

oT Mo,nenH B3aHMo,neiicTBHs:. IIony"'eHLI npaBHna cyMM ,nnJI 
MarHHTHOrO H 3nCKTpH"'CCKOrO AHITOnLHOrO MOMCHTOB HyK

noHa. BnepBLie ,naHa TeopeTH"'ecxas: o~eHxa MarHHTHOii 

non.HpH3YCMOCTH npOTOHa. 

IIpoaHanH3HPOBaHLI ,naHHLie o6 ynpyroM H HeynpyroM 

e-p- H fL-p -B3aHMOACBCTBHH. Ilony"'CHLI TO"'HLIC ,naHHLIC 

o cllopMciJaKTopax HyxnoHoB. IIpe,nno)KeHLI HOBLie opLITLI, 

ocy~eCTBnCHHC KOTOPLIX ,non>KHO CYIQCCTBCHHO yTO"'HHTL 

CBe,neHHS: 0 MIOOH- 3nCKTpOHHOB yHHBepcanLHOCTH, a TaK)KC 

o cnpaBe,nnHBOCTH cxeiinHHra ,nns CTPYKTYPHLIX cliYHK~Hii 
npoToHa. 

Me3oxuMU"'ecKue uccAeooeaHu.R 

AHanorH o6LI"'HLIX aTOMOB H Monexyn - HX Me3oHHLie 

3KBHBaneHTLI - S:BHnHCL cllyH,naMCHTOM OAHOrO H3 HOBLIX 

HanpaBneHHii Hccne,noBaHHii, ,naro~Qero npHH~HnHanLHO Ho

BLie B03MO>KHOCTH ,nns HCCne,noBaHHS: 3nCKTpOHHOB CTpyx

TypLI BCIQCCTBa. 0CHOBOnonaraiOIIUIMH ,nnJI 3TOrO HanpaB

neHHS:, Ha3BaHHOrO ll03)Ke MC30XHMH'ICCKHM, JIBHnHCL BLI

llOnHCHHLIC B JIJIII OHJIH pa6oTLI c rr-- H IL- -Me30HaMH, 

B KOTOPLIX BllCpBLIC AOCTOBepHO ycTaHOBneHO, "'TO npo~eCC 

nepexo,na OTpH~aTenLHO 3aps:)KeHHLIX Me30HOB B CBS:3aHHOe 

COCTOS:HHe "'YBCTBHTeneH K 3neKTpOHHOB CTPYKType Be

~eCTBa, B KOTOpOM npOHCXO,nHT OCTaHOBKa Me30Ha. B OnLI

TaX c IL- -Me3oHaMH o6Hapy)KeHa nepHo,nHqecxas: 3aBHcH

MOCTL BepOJITHOCTH aTOMHOrO 3aXBaTa B OKHcnax H H3Me

HeHHe CTpyKTypLI Me30peHTreHOBCKHX CepHB 3neMeHTOB 

B 3aBHCHMOCTH OT HX XHMH:'IeCKOrO OKpy)KeHHS:. 

CTpyxTypa Me3opeHTreHOBCKHX cnexTpoB oxa3anacL 

O"'eHL "'YBCTBHTenLHOB K pa3nH"'HLIM npo~eccaM·c yqaCTH-

eM Me3oHoB. IIpaKTH"'eCKHM pe3ynLTaTOM 3THX pa-

6oT JIBHnOCL ocllopMnCHHC aBTOpCKOrO CBH,nCTCnL-

CTBa Ha HOBLIB Cll0C06 onpe,neneHHS: CBOBCTB Be-

IQCCTBa. CpaBHHTenLHO BLicoxaJI 3HeprHJI. Me3o-

peHTreHoBcKoro H3ny"'CHHS: 3nCMCHTOB H, cne,no

BaTenLHO, HX 6onLmas: npoHHKaiOIQas: cnoco6HOCTL ,naroT 

B03MO)KHOCTL H3y"'aTL lPH3HKO-XHMH"'CCKHe CBOBCTBa nro-
6LIX y"'aCTKOB KPYITHLIX 06'LCKTOB 6e3 HX pa3pymeHiiS:. 

3TO )KC OTHOCHTCJI K OT,nenLHLIM opraHaM >KHBOrO opra

HH3Ma. IIocne,nHee o6cTos:TenLCTBO Hamno npaKTH"'ecxoe 

npHMeHeHHe B Me.niiiiHHe I coBMecTIIas: pa6oTa c HHCTH

TYTOM MCAHK0-6HOnorH'ICCKHX npo6neM/. 

E~e 6onLWHC no MaCWTa6y 3cllcliCKTLI BnHSHHS XHMH

"'CCKOrO COCTOS:HHS: 3nCMCHTOB npOS:BnS:IOTCS: llpH 3aXBaTe 

Me,nneHHLIX OTpH~aTenLHLIX llHOHOB CBS:3aHHLIM BOAOPOAOM, 

06Hapy)KCHHOM Ha CHHXpO~HKnOTpOHC JIJIII. HHTepnpeTa~HS: 

3TOr.O JIBneHHS: llOTpe6oBana BBCACHHS: B Hay"'HLIB 06HXOA 

COBepWCHHO HOBLIX 06'LCKTOB - .. 6onLWHX MC30Monexyn, 
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o6pa3yro~nxe.H Ha HaqanbHOii eTa.IJ;HH nepexo.IJ;a Me3oHa 

B eB.H3aHHOe eoeTO.HHHe. 

,I(anbHeiiwne pa6oThl B 3TOM HanpaBneHHH ,IJ;ann nepBhle 

B Me30XHMHH KOnHqeeTBeHHhle OIJ;eHKH eOOTHOWeHHH Me:>K,IJ;y 

BenH"l{HHaMH, xapaKTepH3YIOll.\HMH 3aXBaT nHOHOB eB.H3aH

HhlM BO,IJ;OpO,D;OM, H ~H3HKO-XHMHqeeKHMH eBOHeTBaMH Be

IIJ;eeTBa. B ra30BhlX eMee.Hx BO.IJ;opo,IJ;a e .IJ;pyrHMH ra3aMH 

B na6opaTopHH o6Hapy)KeH nepexBaT rr- -Me30HOB H npoBe

,IJ;eHhi ero nepBhle neene.IJ;oBaHH.H. 

IIepeqneneHHhlii BhlWe. :UHKn 3KenepnMeHTOB OTMeqeH 

B 1972 ro.IJ;y nepBoii npeMHeii OHJIH no pa3.IJ;eny HayqHo

neene,IJ;oBaTenbeKHX pa6oT. 

3Ha"l{HTenbHhle. yeneXH .IJ;OeTHrHyThl B ofinaeTH H3yqeHH.H 

KHHeTHKH XHMHqeeKHX peaKUHH •• B OeHOBe MeTO,IJ;a ne)KHT 

Henonb30BaHHe npo:u;eeeOB .IJ;enon.HpH3aiJ;HH Me30HOB B MIOO

HHH H p.- -Me30aTOMaX. ,I(eno B TOM, "l{TO MIOOHHH 

p. + e- - eHeTeMa - .HBn.HeTe.11. ananoroM He eyiiJ;eeTBYIDIUero 

B npnpo.IJ;e aToMapHoro BO.IJ;opo,D;a. H3yqa.11 noBe.IJ;eHHe Mwo

HH.H, MO)KHO nonyqHTb YHHKanbHYIO HH~OpMa:UHIO 0 XHMH

qeeKHX npo:ueeeax e yqaeTHeM aToMapHoro BO.IJ;opo.IJ;a, 

HMero~yro 6onhwoe TeopeTnqeeKoe H npHKna.IJ;HOe 3HaqeHHe. 

0TKphlTHe B llafiopaTOPHH .H,IJ;epHhlX npofineM XHMHqee

KHX peaK:UHH, B KOTOpbiX yqaeTBYIOT Me30aT,OMhl, e03,IJ;ano 

WHPOKHe B03MO)KHOeTH H3yqeHH.H B enyqae ,IJ;enon.HpH3aiJ;HH 

p.--Me30Ha B 11 --Me30aTOMaX XHMHqeeKHX npo:u;eeeOB e 

yqaeTHeM 3neMeHTOB B aTOMapHOM eoeTO.HHHH, KOTOpoe 

Ofihl"l{HhlMH enoeofiaMH peanH30BaTb npaKTHqeeKH HeB03-

MO)KHO BBH.IJ;Y qpe3Bhlqaii:HO BbieOKOH XHMHqeeKOH aKTHB

HOeTH aTOMOB B 3TOM eoeTO.HHHH. 

B~>rcoKue 3Hepzuu 

C BBO,IJ;OM B eTpOH eepnyXOBeKOro yeKOpHTen.H Ha 

3Heprnro 76 F3B ,IJ;n.H yqeHhlX Beex eo:unanneTHqeeKHX 

eTpaH OTKphlnHeb HOBble B03MO)KHOeTH npoBe,IJ;eHH.H Beene

,IJ;OBaHHH B paHee He ,IJ;OCTynHOH o6naeTH BhleOKHX 3HeprHH 
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qaeTH:U H pa3BHTH.H Me:>K,IJ;yHapO,D;HOrO HayqHoro eOTpy,D;

HHqeeTBa. 

lla6opaTopH.H .H.IJ;epHhlX npo6neM OHJIH Bhl6pana B Ka

qeeTBe OeHOBHOrO HanpaBneHH.H eBOHX Heene,IJ;OBaHHH Ha 

3TOM yeKopnTene p.H.IJ; npHH:UHnnanbHO Ba)KHhlX HayqHhlX 

3a,IJ;aq, ,IJ;n.H KOTOphlX HMeHHO 3KenepHMeHTHpOBaHHe e qae

TH:UaMH BhleOKHX 3HeprHH .11Bn.HeTe.H peWaiOll.\HM. 

MoHononb llnpaKa. B TeqeHHe p.R.IJ;a neT TeopeTHKaMH 

MHpa o6ey:>K,IJ;aeTe.11 BOnpoe 0 B03MO)KHOeTH eyiiJ;eeTBOBa

HHJI eBoeo6pa3HhlX HeTO"l{HHKOB MarHHTHOrO non.R - Mar

HHTHhlX MOHOnoneii. CyiiJ;eeTBOBaHHe MOHOnoneii H3MeHHnO 

6hl BeiO KapTHHY 3neKTpOMarHHTHhlX B3aHMO,IJ;eHeTBHH H 

Hapywnno npnqnHHOeTh B MHKPOMHpe. Ha pa3nnqHhlX yeKo

pHTen.Rx MHpa B pa3Hoe BpeMJI 6hlno noeTaBneHo MHoro 

3KenepHMeHTOB no noHeKy MOHOnoneii. B OTnHqHe OT HHX, 

B OpHrHHanbHOM 3KenepHMeHTe, npOBe,IJ;eHHOM ~H3HKaMH 
nafiopaTopHH eOBMeeTHO e KOnneraMH H3 "lJCCP, Henonb-

30BanOeb yKa3aHHoe H.M.<I>paHKOM pa3nnqne B non.Rpn-

3a:UHH qepeHKOBeKOrO H3nyqeHHJI MOHOnoneii no epaBHeHHIO 

e .qepeHKOBeKHM HlnyqeHHeM .IJ;pyrnx l{aeTH:U. IIpoBe.IJ;eHHhlii 

OnhlT ,IJ;OeTOBepHO noKa3an OTeyTeTBHe MarHHTHOrO MOHO

non?.. 

AHTHBeweeTBO, npe,IJ;eKa3hlBaeMoe conpeMeHHOii Teo

pneii, ,IJ;O eHX nop 3KenepHMeHTanbHO npe,D;eTaBneHO B MHpe 

JI,IJ;ep nHWb TaKHMH "npe,IJ;eTaBHTenJIMH", KaK aHTHnpOTOH, 

aHTHHeHTpOH, aHTHrHnepOH H aHTH,IJ;eHTpOH. C nyeKOM 

yeKopHTenJI Ha 3Heprnw 76 F3B ~H3HKaMH H<I>B3 OTKPhlTO 

JI,IJ;po aHTHrenHJI. CyiiJ;eeTBeHHhlM MOMeHTOM B 3TOM. npnH

:unnnanbHO Ba)KHOM HanpaBneHHH JIBHnOeb OTKphlTHe JI,D;pa 

aHTHTpHTH.H B npeD;H3HOHHOM H enO)KHOM 3KenepHMeHTe 

no noHeKy aHTHJI,IJ;ep H HOBhlX T.11)KenbiX qaeTH:U, npOBe,IJ;eHHOM 

eOBMeeTHO e rpynnoii llafiopaTOpHH JI,IJ;epHLIX npofineM. 3TO 

HOBhlH KpynHhlH war B Heene,IJ;OBaHHH aHTHBeiiJ;eeTBa. 

IIon.RpH3aUHOHHhle JIBneHHJI npn B3aHMO.IJ;eiieTBHH qae

TH:U BhleOKHX 3HeprHH ,IJ;aiOT Henoepe,D;eTBeHHYIO 3KenepH

MeHTanbHYIO HH~OpMa:UHIO 0 enHHOBOH 3aBHeHMOeTH B3aH

MO,IJ;eiieTBHJI H n03TOMy oeofieHHO HHTepeeHhl HJ)H KOnH.; 
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'leCTBeHHOM HCCJie,lJ.OBaHHH CHJILHhiX B3aHMO,lJ.eHCTBHH. c;l>u-

3HKH Jia6opaTOpHH B COBMeCTHOM HCCJie,lJ.OBaHHH C 4JH3HKa

MH Hc;I>B3, CaKne /c;l>paHUH.H/ H HT3c;I> ocyl:QeCTBJI.HJOT 

60JILWYIO nporpaMMY ~CCJie,lJ.OBaHHH noJI.HpH3a:QHOHHhiX 34J-

4JeKTOB B ynpyroM pacce.HHHH nHOHOB, K -Me30HOB, npo

TOHOB H aHTHnpOTOHOB npOTOHaMH npH 3HeprH.HX 40-
45 T3B - MaKCHMaJILHLIX 3Hepru.Hx, npu KOTopLix TaKHe 

TOHKHe 34l4JeKThl 3KCnepHMeHTaJILHO u3y'laJIHCb. 

bOJILWHe nepcneKTHBhl .IJ.JI.H HCCJie,lJ.OBaHHH HeynpyrHX 

B3aHMO.IJ.eiicTBHii npu 3HeprH.HX B .u.ec.HTKH T3B OTKpLIBaJOT

C.H nepe.u. na6opaTopueii 6naro.u.ap.H co3.IJ.aHHJO /no HHH:Qua

THBe 4JH3HKOB llOJibWH/ H BBO.IJ.Y B ,lJ.eHCTBHe B 1974 ro.u.y 

n.HTHMeTpOBOrO MarHHTHOrO HCKpOBOrO cneKTpOMeTpa. 

llporpaMMa nepBLIX HCCJie.IJ.OBaHHH nOCB.Hl:QeHa H3y'leHHIO 

.IJ.H~paK:QHOHHOH . .IJ.HCCOUHa:QHH 'laCTHU. 

3AeKmpoHHaRannapamypa 
OAR ¢u3u~ecKuxuccAeooeaHuu 

bOJILWHHCTBO COBpeMeHHhiX ~H3H'IeCKHX 3KCnepHMeH

TOB, npOBO.IJ.HMhiX Ha YCKOpHTeJI.HX .H.IJ.epHhiX 'laCTHU, Bhl

nOJIH.HeTC.H C noMOl:QblO 3JieKTPOHHOH annapaTyphl. 

Cneuu~HKa 4JH3H'IecKux uccne.u.oBaHHii Ha cuHxpouuKno

TpOHe, a HMeHHO - npOBe,lJ.EmHe 3KCnepHMeHTOB KaK no 

~H3HKe 3JieMeHTapHbiX 'laCTHU, TaK H no ~H3HKe aTOMHOrO 

.H.IJ.pa, onpe.u.en.HeT xapaKTep pa3pa6oTOK 3JieKTpoHHoiian

napaTyphl. 

,lJ;JI.H perHCTpa:QHH HMnyJILCOB OT CUHHTHJIJI.HUHOHHLIX 

,lJ.eTeKTOpOB H Bhl,lJ.eJieHH.H HCCJie,lJ.yeMbiX C06LITHH WHpOKO 

npHMeH.HeTC.H CHCTeMa JIOruqeCKHX 6JIOKOB HaHOCeKYH.IJ.HOrO 

.IJ.Hana3oHa, pa3pa6oTaHHa.H B na6opaTopuu. B cocTaB 

CHCTeMbl BXO.IJ..HT 6JIOKH 40 HaHMeHOBaHHN. bbiCTpO,lJ.eHCTBHe 

ux .u.ocTuraeT 100 MFt.~, a pa3peweHHe cxeM c·OJina.u.e

HHii - 1 HC. C nOMOIULIO 3THX 6JIOKOB MO)KHO C03,lJ.aBaTL 

noru'leCKHe perHCTPHPYJOIUHe ycTpoiicTBa npaKTH'IeCKH JIJ0-

6oii CJIO)KHOCTH, a TaK)Ke BpeMeHHble cneKTpOMeTpH'IeCKHe . 

TpaKThl, pa6oTaJOI:QHe OT <;:UHHTHJIJI.HUHOHHLIX ,lJ.eTeKTOpOB. 

TaKHe 6JIOKH HCnOJib3YJOTC.H npaKTH'IeCI<H BO BCeX 3KCne

pHMeHTaX, npOBO,lJ.HMhiX B Jia6opaTOpHH. 

B na6opaTopHH nony'IHJIH pacnpocTpaHeHHe npoBonoq

HLie HCKpOBhle KaMephl C perHCTpauueii HH~OpMa:QHH Ha ~ep
pHTOBhiX cep,lJ.e'IHHKax. ,lJ;JI.H HHX pa3pa6oTaHhl CHCTeMhl 

C'IHTLIBaHH.H HH~OpMa:QHH H ee nepe,lJ.a'IH B 3BM: 

3Ha'IHTeJILHhle ycneXH .IJ.OCTHrHyThl B pa:ipa60TKaX, 

COBMeCTHO CO cneuuaJIHCTaMH H3 r ,lJ;P, npe:QH3HOHHOH 

cneKTpOMeTpH'IeCKOH annapaTyphl .IJ.JI.H nonynpOBO.IJ.HHKOBhiX 

.u.eTeKTopoB. Pa3pa6oTaHHLie ·3ap.H.IJ.O'IYBCTBHTeJILHLie npe

.IJ.YCHJIHTeJIH n03BOJI.HIOT O,lJ.HOBpeMeHHO npOBO.IJ.HTb KaK aM

nJIHTY.IJ.Hhle, TaK H BpeMeHHhle cneKTpOMeTpH'IeCKHe H3-

MepeHH.H • 

Co3.u.aeTc.H C'leTHa.H H ynpaBJI.HJOIUa.H annapaTypa .IJ.JI.H 

perHCTpa:QHH HH~OpMa:UHH H ee nepe,lJ.a'IH B 3BM B CTaH

.u.apTe KAMAK. Pa3pa6oTaHLI C'leT'IHKH, perucTpLI, ynpaB:. 

JI.HIOl:QHe H npoBepO'IHhle 6JIOKH OKOJIO 50 HaHMeHOBaHHH, 

B TOM 'IHCJie. c'leT'IHKH Ha 150 MFt.~. C'leTHhle cucTeMLI 

B cTaH.u.apTe KAMAK ycnewHo ucnoJIL3YJOTC.H B p.H.u.e 

3KCnepHMeHTOB. 

B na6opaTopuu co3.IJ.aHa ycnewHo pa6oTaiOl:Qa.H nony

aBTOMaTH'IecKa.H CHCTeMa ,lJ.Jl.H o6pa60TKH CHHMKOB C ny-

3hlpbKOBhiX KaMep, HMeiOl:Qa.H .IJ.BYCTOpOHHIOIO CB.H3b C 3BM 

"MHHCK-22" H o6ecne'IHBaiOl:Qa.H O.IJ.HOBpeMeHHYIO pa60TY 

HeCKOJibKHX nonyaBTOMaTOB. 

CoBpeMeHHLiii ~H3H'IeCKHii 3KcnepuMeHT HeMLICJIHM 6e3 

WHpOKOrO npHMeHeHH.H Bhi'IHCJIHTeJILHOH TeXHHKH J<aK He

nocpe.IJ.CTBeHHO B npouecce 3KcnepHMeHTa, TaK H npu o6-

pa6oTKe pe3yJILTaTOB nocne ero OKOH'IaHH.H. IIo3TOMY 

HeoT1 .. eMJieMoii qacTLIO o6IUena6opaTopHoro o6opy.u.oBaHH.H 

CTaJI UeHTp HaKOnJieHH.H H o6pa6oTKH HH~OpMa:QHH. B ero 

OCHOBY nOJIO)KeHhl MaJlhle 3BM H npOMhiiiiJieHHhle MHOro

MepHhle aHaJIH3aTOphl, COOTBeTCTBYIOIUHM o6pa30M MO.IJ.ep

HH3HPOBaHHhle H CB.H3aHHhle B e.IJ.HHYIO aBTOMaTH3HpOBaHHYIO 

CHCTeMy. K 3TOH CHCTeMe nO,lJ.KJIJO'IaeTC.H 3JieKTpOHHa.H 

annapaTypa, HCnOJIL3yeMa.H B 3KCnepHMeHTe. CHCTeMa 
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CBJI3aHa C 60JILWOH 3BM 1i3CM -6, BXO,IJ;JI~eH B COCTaB 

neHTpanLHoro BLI'IHCJIHTeJILHoro I<OMnnei<ca OH.HH. 

IlpuKAaOH&Ie uccAeooeaHU.JI 
Ha CUHXpOijUKAOmpoHe 

IlOMHMO ciJyH,IJ;aMeHTaJILHLIX - 'IHCTO ciJH3H'IeCI<HX HC

CJie,IJ;OBaHHH - Ha CHHXPOUHI<JIOTpOHe ycnemHO npOBO,IJ;JITCJI 

pa60TLI, HMeJO~e Ba)I(HOe npHKJia,IJ;HOe 3Ha'leHHe HJIH ,IJ;aiO

~e BLIXO,IJ; B CMe)I(HLie 06JiaCTH Hayi<H. 

P a6oTLI c MIOOHaMH H oTpuna TeJILHLIMH nHoHaMH I Me 3 o

XHMHJI/ - O,!J;HH H3 npHMepOB " BLIXO,IJ;a" ciJH3HI<H 3JieMeHTap

HLIX 'laCTHU B COBpeMeHHLie XHMHIO H ciJH3HI<Y TBep,IJ;OrO 

Tena. 

liOJILWOe 3Ha'leHHe ,IJ;JIJI cy~eCTBeHHOrO nOBLIWeHHJI 

34Jcllei<THBHOCTH Jiy'leBoro Jie'leHHJI OHI<OJIOrH'IeCKHX 60JILHLIX 

HMeiOT pa60TLI no npHMeHeHHIO TJI)I(eJILIX 'laCTHU BLICOI<HX 

3HeprHH OT CHHXPOUHKJIOTpOHa ,!J;JIJI Me,IJ;HUHHCI<HX H 6HOJIO

rH'IeCI<HX neneil. 

IlpOTOHHOe 06Jiy'leHHe OTJIH'IaeTCJI OT BCeX npHMeHHB

WHXCJI paHee BH,IJ;OB Jiy'leBOH TepanHH TeM, 'ITO, I<OHUeH

TpHpyg norJIO~eHHYIO 3HeprHJO H3Jiy'leHHJI B MHWeHH, no-

3BO.liJieT 3Ha'IHTeJILHO CHH3HTL Jiy'leByiO Harpy3I<Y Ha OI<

py:>KaJO~e onyXOJIL 3,IJ;OpOBLie TKaHH. 

Ha'IHHas c 1967 ro,IJ;a, B Jla6opaTopHH H,IJ;epHLIX npo6-

neM COBMeCTHO C HHCTHTYTOM 3KCnepHMeHTaJILHOH H I<JIH

HH'IeCI<OH OHKonorHH AMH CCCP ny'IKH npoTOHOB BLICOI<HX 

3HeprHH HCnOJIL3YIOTCJI ,IJ;JIJI pa,IJ;H06HOJIOrH'IeCI<HX HCCJie,IJ;o

BaHHH H npH Jie'leHHH JIIO,IJ;eH, 60JILHLIX pai<OM. 

C 3TOH ueJILIO Ha CHHXpOUHI<JlOTpOHe B 1966 ro,IJ;y 

C03,IJ;aH npOTOHHLIH nyqoJ< C MO~OCTLIO,IJ;03Ll 150 paO/MUH., 
a B 1972-74 rr. CI<OHCTPYHPOBaHa OpHrHHaJILHaH Me30H

HaJI JIHH3a H C03,IJ;aH HHTeHCHBHLIH ny'IOI< TT -Me30HOB C MO~-
HOCTLIO ,IJ;03LI 3 paO/MUH. • 

Co3,IJ;aHHe Me,IJ;HUHHCI<oro nyqi<a npoTOHOB H Heo6xo,IJ;H

Moro I<OMnnei<ca annapaTypLI ,IJ;JIH npoae,IJ;eHHH pa6oT no 

OHI<OJIOrHH OTMe'leHO Me,IJ;aJIHMH B)J;HX. 
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Pa3pa6omKa u pa3eumue Memoooe. 
OemeKmUpOBQHU.JI ~aCMUij 

He TOJILI<o ypoaHeM pa3BHTHH yci<opuTens, Ho H B 3Ha

'IHTeJILHOH CTeneHH pa3BHTHeM MeTO,IJ;OB ,IJ;eTei<THpOBaHHJI 

qaCTHU MHI<POMHpa onpe,IJ;eJIJIIOTCJI B03MO:>KHOCTH 3I<CnepH

MeHTaJILHLIX HCCJie,IJ;OBaHHH. 0qeHL 6oJILWOe 3Ha'leHHe HMe

IOT HOBble npHHUHnLI perHCTpaUHH 'laCTHU. WH3HI<H Jla6o

paTOPHH JI,IJ;epHLIX npo6JieM BCer,IJ;a y,IJ;eJIJIJIH 60JILWOe BHHMa

HHe pa3BHTHIO HOBLIX MeTO,IJ;OB ,IJ;eTei<THpOBaHHJI 'laCTHU. 

Oco6yro ponL HrpaeT ucnoJIL30BaHHe cnenuciJuqeci<oro 

H3Jiy'leHHJI pensTHBHCTCI<HX qaci-un - H3Jiy'leHHH Baaunoaa

qepeHI<OBa, I<OTopoe Hamno mupoi<oe npHMeHeHHe Bo acex 

HCCJie,IJ;OBaTeJILCKHX UeHTpax MHpa ,IJ;JIJI ,IJ;eTei<THpOBaHHJI 

qacTHU H H3MepeHHJI HX 3HeprHH. 0,IJ;Hq H3 nepBLIX npe,IJ;

JIO)I(eHHH 06 HCnOJIL30BaHHH CBOHCTB CBe'leHHJI BaBHJIOBa

qepeHI<OBa 6LIJIO c,IJ;enaHo B ,IJ;y6He B 1950 ro,IJ;y. Hau6onee 

COBpeMeHHLie qepeHI<OBCKHe CHCTeMLI H TIUa TeJILHOe H3Me

peHHe 3HeprHH npOTOHOB OT CHHXPOUHKJIOTpOHa TaK:>Ke

BLinOJIHeHLI a na6opaTopHH. CoaMeCTHO c ciJH3HKaMH qccP 

3,IJ;ecL npoBO,IJ;HTCH mupoKoe uccne,IJ;oaaHHe caoilcTB H3ny

qeHHJI Baaunoaa- qepeHI<oaa, anepBLie H3Y'IeHHoro 3I<cne

pHMeHTaJILHO npH npOXO)K,IJ;eHHH npOTOHOB CKB03L I<pHCTaJI

JILI. OTKPLITO Tal< Ha3LIBaeMoe "aronL'IaToe" HlJIY'IeHHe. 

IloJiy'leHO 3I<CnepHMeHTaJILHOe nO,IJ;TBep)I(,IJ;eHHe TeopHH, 

pa3BHToil a cccP u a qccP. 

B na6opaTOpHH npoae,IJ;eHLI HHTepeCHLie HCCJie,IJ;OBaHHJI 

no C03,IJ;aHHIO :>KH,!J;KOBO,IJ;OpO,IJ;HOH yJILTpa3BYKOBOH ny3LipL

KOBOH I<aMepLI. IloJiy'leHHLie pe3yJILTaTLI CBH,IJ;eTeJILCTBy

IOT 0 B03MO:>KHOCTH C03,IJ;aHHJI HOBOrO Tpei<OBOrO ,IJ;eTeKTOpa 

qaCTHU. 

C nepBLIX JieT pa3BHTHJI HCCJie,IJ;OBaHHH Ha COBpeMeHHLIX 

yci<OPHTensx 3JieMeHTapHLIX qacTHU B03HHI<na HaCTOJITenL

HaJI noTpe6HOCTL B HOBOM THne Tpei<OBOrO ,IJ;eTei<TOpa, 

OTJIH'IaJO~erOCJI OT paHee H3BeCTHLIX cy~eCTBeHHO 6onL

WHM BpeMeHHLIM pa3pemeHHeM; IlpHHUHn ynpaBJIJieMOrO 

.HMnyJILCHOrO nHTaHHJI ra3opa3pJI,II;HLIX ,IJ;eTei<TOpOB, npe,IJ;-

' ~ 
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no>KeHHLIH B llJIIJ ,IJ;nH HHT.HHLIX C'leT'IHKOB, nono>KHn 

Ha'lano pa3BHTHIO uenoro HanpaaneHHH B MeTO,IJ;HKe ,IJ;eTex

THpoaaHH.H TpeKOB 'laCTHU. 

BLICOKa.H TO'IHOCTh H3MepeHHH KOOp,II;HHaT ,II;OCTHrHyTa 

HCCne,IJ;OBaTenHMH, peanH30BaBWHMH npHHUHn ynpaBnHe

MOrO HMnynLCHOrO nHTaHHH ,IJ;nH nnOCKHX HCKpOBLIX C'leT

'IHKOB. CocTaBneHHLie H3 TaKHX C'leT'IHKOB ucxpoaLie Ka

MepLI nony'IHnH WHpoxoe pacnpocTpaHeHHe ao acex na6o

paTOpHHX, H3y'lalOIUHX 4JH3HKY BLICOKHX 3HeprHH. lionLWOe 

BHHMaHHe y,IJ;eneHO H3y'leHHIO H ,IJ;anLHeHweMy COBepweH

CTBOBaHHIO HCKpOBLIX KaMep C pa3pH,IJ;OM B,IJ;Onh Tpexa, 

HaKnOHHOrO K HanpaaneHHIO 3neKTpH'IeCKOrO nonH, H pa3-

pH,Ii;HLIX KaMep B npoeKUHOHHOM pe>KHMe perHCTpaUHH. 

~ lla6opaTOpHH H,D;epHLIX npo6neM noKa3aHO, 'ITO ,IJ;o

CTaTO'IHO 6LicTpoe HapacTaHHe 3neKTPH'Iecxoro non.H a xa

Mepe C MeTannH'IeCKHMH 3neKTpO,IJ;aMH H Cpe,IJ;HeH aenH'IH

HOH 3a3opa /20 MM/ o6ecnequaaeT nony'leHHe pa3pH,IJ;a 

B,IJ;Onh Tpexa qacTHU .D;O yrnoa HaxnoHa 45° • Co3,IJ;aHHaH 

B· na6opaTopHH 9-3neKTpO,D;Ha.H xaMepa 6Lina nepaoii xa

Mepoii TaKOrO THna, npHMeHeHHOH B 4JH3H'IeCKOM 3KCne

pHMeHTe. 

HoBLIH cnoco6 co3,IJ;aHHH nonuocTLIO H30TponHoii pa3-

pH.D;HOH KaMepLI npe.D;no>KeH H OCYIUeCTBneH B llJIII. Heo6-

XO,IJ;HMa.H noxanH3aUH.H pa3pH,IJ;a ,II;OCTHrHyTa npH 3TOM 3a 

C'leT HCnOnh30BaHH.H He3aBepWeHHOrO pa3p.H,D;a npH nOHH

:>KeHHOM Hanp.H>KeHHH, no,IJ;aaaeMoM Ha xaMepy. Pe3Ka.H 

noT.ep.H CBeTHMOCTH pa3pH,D;a KOMneHCHpyeTCH npHMeHeHHeM 

3neKTpOHHo-onTH'IeCKOrO ycHnHTenH CBeTa. 

B na6opaTopHH ocyiUeCTaneHo .D;anLHeiiwee ycoaepweH

CTBOBaHHe CTpHMepHOH KaMepLI. 3.D;eCh BnepBLie C03,IJ;aHa 

CTpHMepHa.H KaMepa BLICOKOrO ,IJ;aBneHH.H, noKa3aHa B03-

MO>KHOCTh ocyiUecTaneHH.H cTpHMepHoro pe:>KHMa pa6oTLI 

B renHeBOH H renHeBO-BO,IJ;OpO,IJ;HOH KaMepe. 3TO ycoaep

rueHCTBOBaHHe n03BOnHnO HCnOnh30BaTh CTpHMepHylO Ka

Mepy B xaqecTBe npu6opa, coe,IJ;HH.HIOIUero B ce6e caoiicTBa 

Tpexoaoro ,IJ;eTeKTopa :H ra3oaoii MHWeHH. 

0.D;Hoii H3 Ba:>KHLIX npo6neM perHcTpauuu qacTHU sa
nseTcs CO'IeTaHHe 6LICTpO,IJ;eHCTBYJOIUero 3neKTpOHHOrO ,IJ;e- · 

TeKTopa c 6onee Ii:noTHoii, '!eM B xaMepe BLicoxoro,IJ;aane

HHH, oxpy>KawiUeii cpe,IJ;oii •.. 

B 1964 ro,IJ;y a na6opaTOPHH npe,IJ;no>KeH MeTo,IJ; uccne

,IJ;OBaHHH npoueccoa npH ManLix nepe,D;a'lax HMnynLca, axo

TopoM qacTHULI OT,IJ;a'IH c 3HeprH.HMH oxono 1 M3B ,IJ;eTex

THpoaanucL nonynpOBO,IJ;HHKOBLIMH ,IJ;eTeKTOpaMH. 3TOT Me

TO,II; HCnOnh30BanCH COTpy,IJ;HHKaMH llJIIJ H llB3 ,IJ;nH HC

cne,IJ;OBaHH.H p-p'-pacceSHHH Ha CHHXpo4Ja30TpOHe. 

ra3opa3pH,IJ;HLie nponopUHOHanLHLie C'leT'IHKH HCnOnL-

30BanHCh B Ka'leCTBe 6LICTpO,IJ;eHCTBYIOIUHX ,IJ;eTeKTOpOB 

qacTHU a nepBLIX onLITax Ha ycxopHTenHx. 0.D;Haxo Heo6xo

,IJ;HMOCTL npHMeHeHHH npH 3TOM CnO>KHLIX H rpOM03,II;KHX 

ycHnHTeneii npenHTCTBOBana 3Ha'IHTenLHOMY yaenH'IeHHIO 

'!Hcna xaHanoa B Taxux ycTaHoaxax. Haqano ao3po>K,IJ;eHHIO 

MeTO,II;HKH CHCTeM H3 HHTHHLIX nponopUHOHanLHLIX C'leT'IH

KOB nono>KHnH npe,D;nO:>KeHH.H, BLICKa3aHHLie He3aBHCHMO 

B QEPHe H B OHJIH B 1968 ro,IJ;y. IlOHBneHHe npoaono'IHLIX 

nponopuuoHanLHLIX xaMep MHorHMH cneuuanucTaMH pac

cMaTpuaaeTCH KaK peBOnlOUHH B TeXHHKe ,IJ;eTeKTHpOBaHHH 

qaCTHU. IlpeHMYIUeCTBa 3TOH MeTO,II;HKH, CO'IeTaiOIUeH 'aLI

COKOe 6LICTpO,IJ;eHCTBHe C 6onLWOH TO'IHOCTblO..H3MepeHHH 

xoop,IJ;HHaT -Tpexoa qacTHU, HacTonLKO 3Ha'IHTenLHLI, 'ITO 

3TH CHCTeMLI HCnOnh3YIOTC.H H C03,IJ;alOTCH BO BCeX na6opa-
TOpH.HX 4JH3HKH BLICOKHX 3HeprHH. . 

Hay•mo- uccAeooeameAbCKue pa6omM 
6 o6Aacmu HOebrx ycKopumeAeii 

Ba>KHLIM H ycnewHo pa3BHBaiOIUHMCH HanpaaneHHeM 

Hay'IHOH ,IJ;eHTenLHOCTH lla6opaTOpHH S,IJ;epHLIX npo6neM 

SBnHIDTCH HCCne,IJ;OBaHHH no C03,IJ;aHHIO HOBLIX THnOB CHnL

HOTO'IHLIX YCKOpHTeneH 'laCTHU BLICOKHX 3HeprHH C npo

CTpaHCTBe~HOH aap~auHeH CTaUHOHapHoro MarHHTHOrO no

ns. 
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OT.u;enoM HOBblX ycKopHTeneii BLinonHeH o6WHpHblii U:HKn 
TeopeTHqecKHX Hccne.u;oaaHHii H co3.u;aHbl Hccne.u;oaaTenL
CKHe ycTaHoBKH .u;ns Mo.u;enHpoBaHHs OCHOBHblx WH3HqecKHX 
npOU:eCCOB, npOHCXO,li;Slll:HX B HOBblX YCKOpHTensx, npe.u;no
>KeHHblX H pa3pa6aTblBaeMblX B na6opaTOpHH. 

B 1959 ro.u;y B llJIII 6bln 3anymeH nepablii B MHpe 
H3oxpoHHblii U:HKnoTpOH co cnHpanLHoii CTPYKTypoii MarHHT
HOrO . nons. Ha 3TOM U:HKnOTpOHe npoaepeHbl OCHOBHble 
TeOpeTHqecKHe pe3ynLTaTbl nHHeHHOH H HenHHeHHOH Teo
pHH ,D;BH>KeHHS qacTHU: B MarHHTHblX nons X C KpyTOCnHpanL
HOB CTPYKTypoii, a TaK>Ke noKa3aHa B03MO>KHOCTL ycKope
HHS qaCTHU: B H30XpOHHOM pe>KHMe B TeqeHHe HeCKOnLKHX 
Tblcsq o6opoTOB. 3TH pa6oTLI y.u;ocToeHLI npeMHH OHJIH. 

B OT,D;ene HOBblX yCKOpHTeneii na6opaTOpHH 6bln Bbl
nonHeH 6onLmoii KOMnneKc TeopeTHqecKHX Hccne.u;oaaHHii 
no ,D;HHaMHKe qacTHU:; pa3pa6oTaHbl coaepmeHHble MeTO,D;bl 
pacqeTa <lJopMHpOBaHHS CnO>KHblX CTpyKTyp MarHHTHOrO 
nons B lliHpOKOM ,D;Hana30He HH,D;YKU:HH; pa3pa6oTaHa H H3-
roToaneHa cepHs npH6opoB H ycTpoiicTB c peKop.u;HLIMH no 
qyBCTBHTenLHOCTH H TOqHOCTH .u;ns H3MepeHHS H CTa6HnH-
3ali,HH MarHHTHblX noneii XapaKTepHCTHKaMH; C03,D;aHbl HO
Bble BblCOKOqaCTOTHble CHCTeMbl .u;ns YCKOpHTenLHblX 
ycTaHOBOK; pa3pa60TaHbl COBpeMeHHble CHCTeMbl ynpaa
neHHS yCKOpHTeneM. 

B 1968 ro.u;y aae.u;eH B .u;eiiCTBHe 3neKTpoHH~ii KOnL
neaoii U:HKnOTPOH C >KeCTKOH WOKyCHpOBKOH, Ha KOTOPOM 
3KCnepHMeHTanLHO no,D;TBep>K,D;eHa "06Hapy>KeHHaS COTpy.u;
HHKaMH na6opaTOpHH B03MO>KHOCTL COBMemeHHS H30Xpo
HH3Ma op6HT pa3nHqHbJX 3HeprHii H >KecTKoii <boKycHpOBKH. 

TeopeTHqecKHe pacqeTbl H 3KcnepHMeHTanLHble Hc
cne.u;oaaHHS Ha 3TOM 3neKTpOHHOM U:HKnOTpOHe 3<b<ileKTOB 
npocTpaHcTBeHHoro 3aps.u;a nyqKa rio3BOnHnH c.u;ena'!'L <lJyH
.u;aMeHTanLHblii BblBO,D; 0 B03MO>KHOCTH YCKOpeHHS B npo
TOHHblX KonLneaLix 'U:HKnoTpoHax c >KecTKoii <boKyCHpOBKoii 
TOKOB BnnOTL ,[1;0 COTeH MHnnHaMnep C 3HeprHeii npOTO
HOB .u;o 1 T3B. 
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B pe3ynLTaTe TeopeTHqecKHX Hccne.u;oBaHHii no .u;H
HaMHKe qacTHU: C03,D;aHbl nHHeiiHas H HenHHeiiHaS TeOpHH 
,D;BH>KeHHS 3aps>KeHHblX qaCTHU: B MarHHTHblX nonsx C npo
CTpaHCTBeHHOH BapHaU:Heii. TaKHM o6pa30M noKa3aHa B03-
MO>KHOCTL HcnonL30BaHHS cnapanLHblX CTPYKTYP MarHHT
Horo nons B .u;eiiCTBYffilll:HX CHHXpOU:HKnOTpOHaX C nenLro 
yaenHqeHHS B ,D;eCSTKH pa3 /npHMepHO ,[1;0 50 MKA/ HHTeH
CHBHOCTH BHyTpeHHero nyqKa H COBMeCTHO C npoeKTHblMH 
opraHH3aU:HSMH pa3pa6oTaH H ocymecTanseTcs npoeKT 
peKOHCTPYKU:HH CHHXPOU:HKnOTpOHa na6opaTOpHH B CHnL
HOTOqHbJH <b~30TpoH Ha 3HeprHIO 700 M3B. Bnaro.u;aps 
npHMeHeHHIO HOBblX MeTO,D;OB BblBO,D;a HHTeHCHBHOCTL nony
qeHHblX nyqKOB npOTOHOB H Me30HOB nocne peKOHCTpyKU:HH 
ycKOpHTens B03pacTaeT npHMepHO B 100 pa3. 

PaccMoTpeHbl AHHaMHqecKHe nponeccLI B H3oxpoHHOM 
UHKnoTpoHe c mHpOKHM .u;Hana30HOM perynHpoaaHHS no 
3HeprHH .u;ns pa3nHqHblX HOHOB ( p , d , 4 He , 3 He ) H Bbl
coKHM KaqecTBOM BblBe.u;eHHoro nyqKa. TaKoii ycKOpHTenL 
co3.u;aeTcs na6opaTopHeii Ha 6a3e 3neKTpoMarHHTa cTaH
.u;apTHoro U:HKnoTpoHa Y -120 H 6y.u;eT nepe.u;aH B HJicl> 
qcAH. 

IDKOJIA HAYlJHO- TEXHHlJECKHX KA,l(POB 

3a 20 neT .u;esTenLHOCTH OHJIH lla6opaTopHs s.u;epHblx 
npo6neM Bblpocna B KpynHLiii HayqHblii neHTp. 3HaqHTenL
Hblii BKna.u; B ee pa3BHTHe BHeCnH HayqHble COTPYAHHKH 
cTpaH - yqacTHHU: HHCTHTyTa: X.Xenea /HPB/; T .cl>e
Hem /BHP /; Hro KyaHr 3yii /)l;PB/; P .llsiicTe, r :My3H
onL, Lllo3e jr,D;P/; 3y A 3a /KH,IJ;P/; q.l.J.3p3H /MHP/; 
T .KporynLCKH, r .llH3ypeii /IIHP /; M.IleTpamKy, A.MH
xyn /CPP /; H.A.u;aM, H.3BonLCKH, r .MapniHcKa, II.IlaB
nOBHq, M.cl>HHrep ;qccP /; H.JI~IloMepaHqyK, B.M.IloH
TeKopao, · B.C.)l;>Kenenoa, M.r .MemepsKoB, C.M.IIQnHKa
HOB, B.Il.)l;MHTpHeBCKHii, B.H.3aMono.u;qHKOB, IO.M.Ka3a
pHHOB~ M.C.Ko3o.u;aea, ll.H.llanH.u;yc, JI.A.Cwopo.u;HHcKHii, 
A.A.TsnKHH /CCCP/. 



B .nocTH)f(eHHRX na6opaTopHH - Tpy.n; 6on~:oworo Kon
JieKTHBa pafiOlJHX, TeXHHKOB, HH)f(eHepOB, KOHCTpyKTOpOB. 
acex CTpaH-ytJaCTHHU OlUIM .. 

Co apeMeHH co3.n;aHHR OMJIM coaeTCKHe coTpy.n;HHKH 
nafiopaTOpHH 3a~HTHRH 24 ,!I;OKTOpCKHX H fioJiee 95 KaH
,D;H,D;aTCKHX ,!I;HCCepTal{HH, fione~ 40 COTpy,n;HHKOB H3 ,n;pyrHX 
CTpaH-ylJaCTHH.l.{ CTaJIH KaH,n;H,n;aTaMH H ,!I;OKTOpaMH HayK. 

CneuuaJIHCThl na6opaTopHH, ee aocnuTaHHHKH noJih3y
IOTCJI BhlCOKHM HaylJHhiM aBTOpHTeTOM H npH3HaHHeM. 
QeJihlH pR,n; KpynHhlXtPH3HKOB, BOCllHTaHHhlX 3,D;eCh, B03rJiaa
JljfJOT 3HalJHTeJihHhle HaylJHhie KOJIJieKTHBhl H llpOBO,!I;JIT 
fiOJihWYID pafioTy B KpynHeHWHX l{eHTpax CTpaH-ylJaCTHH.l.{ 
OMJIM. B .lionrapHH ycnewHo pa6oTaeT Ha nocTy 3aMecTu
TeJIH ,D;HpeKTOpa MHCTHTyTa H,n;epHhlX HCCJie,D;OBaHHH H 
R,D;epHOH 3HepreTHKH .bAH • )I(.)KeJieB, KOTOphiH npo
,D;OJI)f(HTeJihHOe BpeMJI pafiOTaJI B JlafiopaTOpHH R,n;epHhiX 
npo6neM 3aMeCTHTeJieM .n;upeKTopa. B BeHrpHH H3BeCTHhl 
pa60Thl. T .ci>eHewa H ero TOBapHI.l.{eH. B r ,li;P PYKOBO,!I;HT 
HHCTHTYTOM K.AJieKCaH.n;ep, KOTOphiH fihlJI 3aMeCTHTeJieM 
.n;HpeKTopa na6opa TOPHH, ycnewHo pa6oTaroT npopeKTop 
TexHHlJeCKoro YHHBepCHTeTa /,ll;pe3,D;eH/ r .My3HOJih, 
y .KyH.n;T' r .JIH6MaH, K.AH.n;epT. B ,li;P B ycneWHO TPY.D:HTCR 
aocnHTaHHHK na6opaTopHH Hro KyaHr 3yii, a MoHrOJIHH -
H.Co.n;HoM, li.U:3P3H. B PyMhlHHH BH.Ue- .n;upeKTopoM MH
CTHTyTa a TOMHOH tPH3HKH pa6oTaeT M .IIeTpawKy. 

Bo BHOBh C03,D;aHHOM H llOJiylJHBWeM WHpoKyiD H3BeCT
HOCTh MHCTHTyTe I}JH3HKH BhlCOKHX 3Hepruii B Cepnyxoae 
pyKOBO,!I;JI~}'IO OCHOBY COCTaBJIRIOT tPH3HKH, npoWe,D,IIIHe 
WKOJiy JlafiopaTopHH JI,D;epHhlX npofiJieM. 

YcnexH KOJIJieKTHBa na6opaTopHH B R.n;epHo-I}JH3HlJecKHX 
HCCJie,D;OBaHHJIX, B C03,D;aHHH COBepweHHhlX COBpeMeHHhlX 

ycKopHTeneii, pa3pa6oTKe opurHHaJII:.Hoii annapaTypw H 
TeXHHKH tPH3HlJeCKOrO 3KCnepHMeHTa, a TaK)f(e ee pOJih 
B BOCllHTaHHH HaylJHO-TeXHHlJeCKHX Ka,D;pOB llOJIYlJHJIHWH
pOKOe npH3HaliHe. 

lJeThipe KpynHhlX HaylJHhiX ,!I;OCTH)f(eHHJI JiafiopaTOpHH 
3aperHcTpHpoaaHw B CCCP KaK oTKphlTHJI: 

- ,!I;BOHHaJI nepe3apH,n;Ka llHOHOB npH HX B3aHMO,D;eii
CTBHH C aTOMHhiMH H,n;paMH /.OTMelJeHO TaK)f(e Me.D;aJihiD 
B,li;HX/; 

- JIBJieHHe fie3pa,n;Hal{HOHHOrO 3aXBaTa MIOOHOB TJI)f(e
JihlMH H,n;paMH /coaMeCTHO c MT3ci> H MA3/; 

- o6Hapy)f(eHHe TJI)f(eJioro H30Tona H,n;pa reJIHH 8 He ; 
- COXpaHeHHe BeKTOpHoro TOKa B CJiafihlX B3aHMO,n;eii-

CTBHJIX. 

AKa,n;eMHK .li.M.IIoHTeKopao 3a Hccne.n;oaaHHJI B o6na
CTH CJiafihlX B3aHMO,D;eHCTBHH H tPH3HKH HeHTpHHO Y.D:OCTOeH 
3BaHHJI JiaypeaTa JleHHHCKOH npeMHH. rpynna COTpy,n;HH
KOB B cocTaae 10 .,li;.IIpoKoWKHHa, B .M.IIeTpyxHHa, A.ci>.,ll;y-. 
Haiiueaa, B.M.PwKaJIHHa 3a OTKphlTHe HBJieHHH 6eTa7pac
na.n;a rr--Me3oHa Harpa)f(,n;eHa Me.n;aJihiD H npeMHeii HMeHH 
M.B .Kypqa TOBa. 

CoaMeCTHhle pa6oTI:.I I}JH3HKOB JIJIII H CPP no Me3one
pexo.n;aM B TJI)f(eJihlX a TO Max I A.MHxyn, M:IIeTpawKy' 
A.E.MrHaTeHKo/ OTMelJeHw nper.fueii CPP. 3HalJHTeJII:.Hoe 
lJHCJIO HaylJHhlX COTPY.D:HHKOB, HH)f(eHepoB H pafiOlJHX mifio
paTopHH Harpa)f()J;eHhi op,n;eHaMH H Me.n;aJIHMH CoaeTcKoro 
CoJ03a H .n;pyrux couuaJIHCTHtJecKHX cTpaH. . 

,ll;aa.n;uaTh TpH pa6oThi Jla6opaTopHH H.n;epHhlX npo6neM 
y,D;OCTOeHhl npeMHH H ,!I;HllJIOMOB 0fi'he,D;HHeHHOrO HHCTHTy
Ta R,D;epHhlX HCCJie,D;OBaHHH. 

----------~-@-------------



llepawi YCKOPHTen~ 
,l\y6HW - CHHXPOIUIKnO
TpOH. Enaro,u;apll no 
CTOJIHHOMY ycoaepmeH
CTBOBaHHID YCKOpHTen~ 

B Te'leHHe 25 neT 3aHH
MaeT o,u;uo H3 nepawx 
wecT cpe,D;H ny'IWHx wa
WHH 3Toro Knacca. ToK 
BHyTpeuuero ny'IKanpo-
TOHOB C 3HeprHei 
680 M3B ,u;ocTuraeT 
3 MKA. OpurHHanLuwe 
CHCTeMW Me,D;neHHOrO 
BWBO,D;a npOTOHHOrO H 
Me30HHOrO UY'fKOB 
o6ecne'IHBaiDT BWCOKYID 
3~eKTHBHOCTL npoae
,D;eHHJI 3KCnepHMeHTOB. 
BlKero,D;HO CHHXPOIUIK
noTpOH pa6oTaeT B Te
qeuue 6 TWCJI'I 'laCOB. 

B 3TOM 3,u;auuu pac
nonOliCeH CHHXPOIUIKno
TpOH Jla6opaTOpHH JI,D;ep
HWX npo6new, 3,u;ecL liCe 
HaXO,D;JITCJI 3KCnepHMeH
TanLHWe na6opaTOpHB. 

~ 



Ha'laTw pa6oTw no 
peJCOHCTPYJCIUIH CHHXpO
IUIJCnOTpOHa B CHnbHO
TO'IHWH ~30TpOH, 'ITO 
OTJCpOeT HOBWe B03MOlK
HOCTH ~ni HCCne~OBa

HHH B o6nacTH ~H3HJCH 
cpe~HHX 3Hepruii . Ha 
CHHMJCe: CeJCUHH HOBOH 
06MOTJCH, rOTOBWe ~DI 
MOHTalKa Ha ycxopsTene • 

• 
B OHJIH 6wn co3~aH 

nepBWH IUIKnOTpOH CO 
cnupanLHoii sapuanueii 
MarHHTHoro nons. Py
KOBO~HTenH paGoT 
B.ll . ,Il;lKenenoB,B .ll . ,Il;MH
TpHeBCKHH H Ji.H.3aMo-
DO~'IHKOB o6cy~a!OT 
sonpocw coopylKeHHI 
IUIKnoTpoHa • 

• 
Ha 6a3e cepuiiHoro 

ycxopHTens B OHJIH 
pa3pa6aTw&aeTcs npo
TOTHD H30XpOHHOrOIUIK

DOTpOHa Y-120M. ~ 

8 HHCTHTyTe H3y'la
IOTCI B03MOlKHOCTH co-
3~aHHI CBepXCHDbHO
TO'IHOrO UHKDOTpOHa C 
lKeCTKOH ~OJCYCHpOBKOH. 
Hccne~oBaHHI, Be~y
~ecs Ha cne!UianLHO 
C03~aHHOH 3neKTPOH
HOii MO~enB TaKoro IUIK
DOTpOHa, DO~TBep~HDH 

B03MOlKHOCTb DODy'le
HHI BWBe~eHHOrO H3 
KaMepw , ycxopHTens 
DY'fKa DpOTOHOB C 
3Heprueii ~o 1 T3B 
DpH MO~OCTH B DY'IKe 
HeCKODbKO ~eCITJCOB 

MB•. 



( 
200-naTposas npona

HOBas ny3hlPLKOBaH xa· 
Mepa B MarHHTHOM no· 
ne HanpHlKeHHOCTLJO 
17 ThlC. 3pCTe~ BC • 
nonb3yeTCH B ODhlTaX 
Ha CBHXPOci>a30TpOHe . 
.liOnbWBe pa3Mephl Ka • 
Mephl B BhlCOKaH nnoT· 
HOCTL JanonHHJOmero ee 
semecTsa noJBonHna ac
cne~osaTL paaee He aJy· 
'laswaecH nponecchl . 

0TKphlTBe RBneHHR ~BOBHOH nepe3aps~KH na-Me· 
30HOB H 3KCnepaMeHTanbHOe ~OKa3aTenbCTBO cymecT" 
BOBaHHR g~pa renas-8 C03~anH HOBble B03MO~OCTH 
MR DOHCKa g~ep C 6onblllHM H36hlTKOM HeiTpOHOB B 
npOTOHOB.Ha CHHMKe - aBTOphl 3TBX OTKphlTBB /cneBa 
Hanpaso/:C.A.liyasTOB, B . M.Ca~opos, IO.A. liaTycoB, 
B .A .J.lp6a . 

lionbWOH UJIKn HCCne~OBaHHH MJO·Me30HHhlX npo· 
necCOB Ha B30TOnax BO~opo~a BhlnOnHeH y'leHhlMB 
HHCTBTyTa C nOMOmLJO ~H4>cl>Y3HOHHOH KaMephl BhlCO· 
xoro ~asneHas B MarHBTHOM none . ~ 

IIepswe onhlThl no aJy'leHHJO ynpyroro a aeynpyroro 
paccesaas naoHOB aa s~pax renas-3 swnonHeHhl aa 
CHHXponaxnoTpOHe C nOMOmLJO CTpHMepHOB KaMephl 
swcoxoro ~asneHas. Ha cl>oTorpacl>aa noxaJaH pa3san 
s~pa renas-3 no~ ~eicTBBeM aaneTaJOmero naoHa. 



'I' 

~oTorpa~HR ~BYXKOHycuoro H3nyqeuus Basunosa
qepeHKOBa, B03HHKaKKQero npu npoxo~eHHH npoTo
HOB C 3HeprHeH 660 Af3B qepe3 KpHCTann HCnau~
CKOrO wnaTa . 

~ 

B OHJIH co3~aua renuesas CTPHMepuas KaMepa 
BhiCOKOrO ~aBneHHR, ynpaBnJieMaR CUHHTHnnJIUHOHHhiM 
ro~ocKonou. 



CIUIHTHnnli~HOHHhiB ro· 
,AOCKOU MarHBTHOrO BC · 
KpOBOrO CUeKTpOMeTpa 
IUIJIBH,npsqeCKOH reo· 
MeTpBB . 

B ,IJ;y6ae nonyqeaw aas · 
6onee Toqawe ~B3Bqe· 
CKBe pe3ynbTaThl B BC· 
cne,AOBaHBJIX pe,nKBX 
pacna,noB UBOHOB B MIOO" 
HOB. 3KcnepBMeHThl 
UpOBO,ABHBCb Ha CBHX· 
pO~BKHOTpOHe C no· 
MOII.IbiO UBHHH,npuqeCKOH 
BCKpOBOB KaMepw B 
MarHBTHOM none , ynpas· 
HJieMOB CUBHTHnnli~HOH· 
HhiM ro,nocKonoM . Py· 
KOBO,ABTenb CeKTOpa 
C.M.KopeaqeaKo H aa· 
yqawi COTPY.AHBK 
K . r .HeKpaCOB BO BpeMJI 
C60pKH HCKpOBOH KaMe· 
pw. 



MHTHHr B 3KCnepHMeHTanbHhiX MeXaHH'IeCKHX MaCTepCKHX lla6o 
paTOpHH .II,AepHhiX npo6neM, nOCB.IIuteHHhiB HTOraM CO:UHanBCTB'IeCKOrO 
copeBHOBaHHJI Me~y npoB3BO.ACTBeHHhiMB OT,AenaMH OHJIH. 

KOHKypcw "YCTpOBCTBa li,AepHOB 3neKTpOHHXB, pa3pa6oTaHHhle 
B na6opaTOpH.IIX HHCTHTyTa", npOBO,AHT CoseT no JI,AepHOB 3nexTpOHHXe 
OHJIH. BwcTasxy pa6oT, npe,AcTasneHHhiX Ra KOHKypc, ocMaTpBBaiOT 
Ha'lanbHHK OT,Aena HOBhiX H8Y'IHhiX pa3pa6oTOX llJill A.H.CHRaeB H 
COTPYAHHKH OT,Aena A.lleTpOB, li.XaR, HryeH MaHb illaT. 

Y'leHtiJe HHCTHTyTa 
snepswe Ha6mo,AaJIH 
" aBTOrpa4l" MIOOHHOrO 
HeiiTpBHO . CHBMOK C,Ae
naH B ABclMl>Y3HOHHOB xa
Mepe swcoxoro ,AaBne-
HBJI, HanonHeHHOH re-
nBeM. ~ 

rpynna il!B3BKOB HB
CTHTyTa BhlnOnHBna Ha 
Me30HHOM TpaKTe CBHX
PO:UBKnOTpOHa caMwe 
TO'IHhle BJMepeHBJI Bpe-
MeHB ~3HB nono~ -

TenbHO 3apll~eHHOrO 

DBOHa. Ha CHBMKe : 
PYKOBOAHTenb :HOB pa-
6oTw B.r .3BHOB npo
aepReT MOHTa~ 3Kcne 
pBMeHTanbHOH ycTaHOB 
KH . ~ 



0nb1Thl Ha CHHXpO • 
IUIXnOTpOHe .IJ,anH CBe.IJ,e
HHJJ. o6 3nexTpoMarHBT
uoi cTpyxType nuoua B 
uyxnoua BO BpeMeuuno
.IJ.06Hoi o6nacTB nepe
.IJ,aHHhlx BMnynLCOB. 
llo.IJ,rOTOBXY annapaTy
phl .IJ,nJJ. BJMepeHBJJ. xa
paxTepHCTBK npouecca 
o6paTuoro 3nexTpo
pOlK.IJ.eHBJJ. fiBOHOB Be
.IJ.YT r . r .MKpT'IBH, py
KOBO.IJ,BTenL CeKTOpa 
JI.JI.HeMeHOB B A.B.Kyn
UOB. 

Ha CBHXPOllBKnOTpOHC COJ,IlaH CneuuanLHLIH npOTOHHLIH ny'IOK 
B npOilC.IlYPHLIC nOMe~eHBJJ. C o6opy,llOBaHHeM,IlnJJ. MC,IlHK0-6BOnOrH'fe· 
CKHX BCCne,llOBaHBH B ne'leHBJI. OHKOnOrB'IeCKHX 60nLHLIX. Y'leHiale 
Axa,lleMBH MC.IlHilHHCKHX uayx CCCP npoBenu 6on~omoi uuxn Jxcne,pu
MeHTOB no BJy'leHBIO npo6neM ny'leBOH TepanBB. Ha CHBMKe: ,lleneraUBJJ. 
non~ocxxx cneuuanucToB BO rnaBe c BBUe-npeJB,IleHTOM Be.llOMCTBa 
no aTOMHoi JueprHB IIHP M . CoBHHCKBM /B ueuTpe/ JHaKOMBTCJJ. c o6o
PY.IlOBaHBeM. IloJJ.CHeHBJJ. ,llaeT COTPY.IlHBK Jla6opaTopBB O.B.CaB'IeHKO. 

~ 

B 1965 r o,lly B ,D;y6ue 
6hln COJ.IJ,aH npeUB3BOH· 
HLIB anL~·cnexTporp~ 
.IJ.nJJ. BJy'leHBJJ. anL~
pacna.IJ,a c o6paJosa
HBeM B036ylK,IleHHLIXCO· 
CTOJJ.HBB JJ..IJ,ep pe.IJ,KO· 
3eMenbHLIX 3neMeHTOB. 
41B3BKB JIC.:JICeneB , 
B . r .llyMBH B Mexauux 
A.M.OJepoB Ja B3Me· 
peHBeM MarHBTHOrO no· 
n• cnexTporp~a. 



JlCHAllll - ll):lepHall 
cneKTpOCKOnHJI Ha nyq
Ke npOTOHOB - 3TO 
6onbwall nporpaMMa He
cne):IOBaHHH CBOHCTB pa
):IBOaKTHBHbiX Jl):lep, Bbl
nOnHlleMbiX Ha CHHXpo
JUIKnOTpOHe. 

Ha CHHMKax cne -
Ba : y'laCTHHKH lKCne
pHMeHTOB no nporpaM
we JlCHAllll X. Tb1p
po4J41 /BBepxy I, P .Apm.T 
H M .JlxHM /B ~eHTpe/, 
Lliaiiep /BHH3y/. 

B IIonbCKOii Hapo;:~uoii 
Pecny6nuKe ;:~nll 06'be
):IHHeHHOrO HHCTHTyTa 
nocTpoeu 6eTa-cneKT
poMeTp THna "AnenL
CHH", o6na):lai011UIB YHH
KanbHbiMH B03MO)I(Jl0-
CTJIMH nony'leHHJI HH
cix>pMa~HH 06 HJny'leHHH 
KOPOTKO)I(HBYUUIX aTOM
HbiX ll):lep . CoTpy;:~HHK 
HHcTHTyTa l!):lepuoii ~H-
3HKH /KpaKoB/ M.Jluu~
KH Ja c6opKOH cneKT
poMeTpa. ~ 



~ llJiTHMeTpOBbiH MarHHTHbiH HCKpOBOH cneKTPOMeTp 
C03~aH B ):(y6He ~JlJI HCCJie~OBaHHJI HeynpyrHX B3aHMO
~eHCTBHH 'laCTHU BbiCOKHX :meprHH Ha YCKOpHTeJie 
HII>B3. ..-



HoawA war B accne
AOBaHBB aHTHBeweCTBa 
C.QenaH B 3XcnepaMeBTe 
no noacxy TlllKenwx 'lac
TB~ H aHTHli.Qep. C no
MOwbiO C03,QaHHOH B 
OHJIH B Hci>B3 cnolKHOA 
MHoronapaMeTpB'Iecxoli 
YCTaHOBXB 06HapylKeHO 
HOBOe, paBee He BJ
BeCTHOe li.QpO aHTHBe
weCTBa - li.Qpo aHTHTpH
THll. PyxosonTena 3X 
cnepBMeHTa B.H.IIeT
pyxBH /OHJIH/ B 
B.H.PwxanBH /Hci>B3/. 

~ 

OpBrBBanbBall ycTaBoaxa coJ~aBa B OHJIH ~nll noBcxa MOBononJI 
.D;apaxa Ba UY'fxe cepnyxoscxoro npoTOHHoro CHHxpoTpoBa. C noMOwLIO 
3TOH YCTaHOBXH C Bb!COXOH TO'IHOCTbiO flOXaJaHo OTCYTCTBHe B npapo~e 
MarHHTHbiX 3apli~OB C MaccaMH OT 3 ~0 5,5 npOTOHHbiX Mace H BpeMe
HeM lKH3HH BflnOTb ~0 3.10 - II c. Ha CHHMXe ; y'laCTHHXH 3Xcnepa
MeHTa /csepxy BHH3/ B .H .CowHHxos, B .II.Jlynam.~es, M.cl>.llla6awos, 
.D;.Konnap, P .JIHHX, II.IIasnosH'I , B.II.3penos, JI.Konnaposa. ~ 

IIonllpHJa~BoHHWe JIB
neHBll npa ynpyroM pac
ceJJHBH nHOHOB, K -Me 
JOHOB, npOTOHOB B aH
THllpOTOHOB li.QpaMH BO
.QOpO.Qa B3y'laiOTCJI Ha 
CepnyXOBCXOM YCXOpH 
Tene COBMeCTHO yqeBW
MH OHJIH, Caxne/cl>paB
~Bll/ , Hci>B3 'H HT3cl>. 
Ha CHHMxe cneaa Ba -
npaao : ID.M.KaJapHHOB 
/OHJIH/, C .E.Hypywea 
/Hci>B3/, JK~II.Mepno 
/Caxne/. 



B OHJIH coBMeCTHO 
C HHCTHTyTaMH CTpaH • 
y'laCTHBU C03.D.aHa Bbl· 
COKOUpOB3BO.IJ.BTenbHaB 
CKaHHPYIOIUaB CBCTeMa 
"CnHpanbHbiH H3Mepu
Tenb", npe.D.Ha3Ha'leH· 
Haa .11.na o6pa6oTKB 
CHBMKOB C TpeKOBbiX 
KaMep. Ha CHBMKe: 
pa3pa60T'IBKB 3TOH 
CHCTeMbl B.M.KOTOB, 
P .llo3e, H .H .CKpbinb, 
A.E .CenuBAHOB,B.H.Jibl· 
CBKOB. ~ 

llporpaMMBCT M.JICe
HeH npocMaTpBBaeT 
KapTBHY C06b1TBB, 06· 
pa6oTaHHoro Ha cnu
panbHOM B3MepBTene, 
nepe.11. ~BnbTpanuei pe-
3ynbTaToB cKaHBposa
HBJI. 

~ 



CxaaBp~A asTo-
waT TBna HPD npe.Q
B&3H&'IeH AJI• npose.Qe
BB• waccoswx B3wepe
BKA ~oTorp~BA c ny-
3Wpbxoswx B BCKpOBWX 
xawep. Ilpx6op ynpas
n•eTc• 3BM cpe.Quero 
xnacca, ero npoB3so
.QBTenbHOCTb COOTBeT
CTByeT npOB3BO.QBTenb
BOCTB 15 +20 nonyas
TOW&TOB IIYOC. 

~· Bccne.QosaBB• 
•AepBWX pe&KIPIA Ba 
CBHXp0~30TpOHe C03-
JUUI warHBTHWA cnexT
poweTp c nposono'I
BWWB BCKpOBWMB K& 
WepaMB B CllBHTB~
IPIOHBWWB C'leT'IBK&MB. 
YcTaaosxa pa6oTaeTaa 
nBHBB C 3BM. 



CKaHHPYJOUUii 
wa T A3JIT -1 Hcnonb-
3yeTCJl Anll o6pa60TKH 
CHHMKOB C HCKpOBWX 
Kawep. Ha nepeAHeM 
UJia.He: onepaTop seAeT 
"pa3rosop" c 3BM, Hc
nonL3Yll AHCnnei·MOHH· 
Top, Ha 3aAHeM nnaHe -
3BM 1>3CM-4, ynpas
nllJODiall pa6oToi aBTO
MaT a. 

B Bw'IHCnHTenLHOM 
neHTpe 06heAHHeHHoro 
HHCTHTyTa npomna 
CTalKHpOBKY rpynna 
HHlKeHepOB H MaTeMa· 
THKOB H3 r ,IJ;P. Ha 
CHHMKe : HHlKeHep 
B.E .AHHXOBCKHi AaeT 
UOJICHeHHJl HeMenKHM 
KonneraM, H3y'laJOUUIM 
OUWT pa60TW Ha 3BM 
l>3CM-6. ~ 

BeHrepcKHe HIDKeHe
pw M.KaJIJio H B.Pyc 
H3 rpynnw o6cnylKHBA
HHJI Manwx BW'IHCnH· 
TenbHWX MaWHH Be~yT 

Hana~KY annapaTypw. 

10. 
• -.i'. 

"--\... 









[ JIAEOPATOPHH ;;;;P~h~~-PEAKL(Hi:t ----~---- 0 J 

Hccnep;OBaHHe npo~eccoa, npoHCXO.I\BIWIX npu CTOnKuo

aeHHBX cno>KHblX sp;ep, H cl>yup;aMeHTam.uas npo6neMa CHH

Te3a HOBblX 3neMeHTOB npep;cTaansroT co6oH coaepweuuo 

HOBYIO o6naCTL sp;epHOH ci>H3HKH, KOTOpaB nonyqHna pa3BH

THe B 50-x rr. H B HaCTOBmee BpeMB JlBllBeTCJl O,IJ;HHM 

H3 OCHOBHblX HanpaaneHHH COBpeMeHHOH B,IJ;epHOHci>H3HKH. 

qeM :lKe o6ycnoaneH orpoMHblH HHTepec, nposanseMLIH 

yqeHLIMH pa3nHqHblX CTpaH K nyqKaM TB:lKellLIX HOHOB? 

MuoroneTHHH onblT qenoaeKa B H3yqeuHH npHpO.I\LI 

CBH,IJ;eTenLCTByeT 0 TOM, qTo HaH6onee HHTepeCHLie, cl>yH

p;aMeHTanLHble caoHCTBa aemecTBa nposansroTcs a 

npep;enLHLxX cl>opMax ero cymecTaoaauas. B sp;epuoicl>H3HKe 

HaH60nLwero ycnexa MO:lKHO O:lKH,IJ;aTL Ha llYTH H3yqeHHJl 

Jl,IJ;epHOH MaTepHH B pa3nHqHblX He06blqHbJX, 3KCTpeMallLHblX 

COCTOBHHBX, llpH OTKpbiTHH H auanH3e CBOHCTB HOBblX 

3lleMeHTOB H H30TOllOB, HOBblX BH,IJ;OB pa,IJ;HOaKTHBHOrO 

pacnap;a H T.,IJ;. 

HMeHHO TB:lKenble HOHbl npep;cTaBnBIDT YHHKanLHYID. 

B03MO:lKHOCTL llpOHHKHYTL B HeH3Be,IJ;aHHble H, no-BH,IJ;HMO

MY, uep;ocTH>KHMble p;pyraM nyTeM o6nacTH sp;epuoi cl>H3HKH,-

116 

CBB3aHHble C H3yqeHHeM CBOHCTB CBepXTB:lKellblX TpaHC

ypaHOBblX 3lleMeHTOB H KOpOTKO:lKHBYIWIX B,IJ;epHbiX CHCTeM, 

COCTOXI1-'HX H3 .- 300 HyKnOHOB. 0CHOBOH 3THX Hccnep;o· 

BaHHH XBHllOCL pa3BHTHe MeTO,IJ;OB nonyqeHHX H YCKOpeHHX 

MHOrOKpaTHO 3apB:lKeHHblX HOHOB TX:lKellblX 3neMeHTOB, 

TaK KaK ,IJ;llX HCCne,IJ;OBaHHH C TX:lKellbiMH HOHaMH He06XO,IJ;HM 

cne~aanLHblH ycKopuTenL. Op;HHM H3 rnaBHblX HHH~HaTopoa 

pa3BHTHX HCClle,IJ;OBaHHH Ha nyqKaX TX:lKellblX HOHOB JlBllXeT

CJl aKa,IJ;eMHK r .H.<I>nepoB. 

B 1957 rop;y B 06'Le,IJ;HHeHHOM HHCTHTyTe gp;epHbiX 

accnep;oaaHHH 6blno uaqaTo CTpOHTenLCTBo ~HKnaqecKoro 

yCKOpHTenB MHOr03apB,IJ;HblX HOHOB Y • 300 H C03,IJ;aHa 

lla6opaTOPHX xp;epHbiX peaK~HH. 

Co3.ziauue HOBOH na6opaTopHH a Me)K,IJ;yuapop;HOM uayq

HOM ~eHTpe CO~anHCTHqecKHX CTpaH· ll0.3BOllHllO npHBneqL 

K HOBOH o6naCTH HCCne,IJ;OBaHHH HayqHLIH llOTeH~Han 3THX 

CTpaH, o6ecneqHTL Clle~HanHCTOB CO~HanHCTHqeCKOro CO

p;py:lKeCTBa nyqweH B MHpe 3KcnepHMeHTanLHOH 6a30H 

H uaqatL cacTeMaTaqecKHe cl>yup;aMeHTanLHble accnep;oaa

HHX. 



0CHOBHbiMH Hay'IHbiMH HanpaBneHHJIMH Jla6opa TOpHH 

JI.l(epHbiX peaK~HH JIBnJIIOTCJI: 

- CHHTe3 Ha yCKOpHTenJIX, nOHCK B npHpO.l(e TJI)KenbiX 

TpaHCypaHOBbiX 3neMeHTOB H H3y'leHHe HX CBOHCTB; 

- CHHTe3 HeiiTpOHOH36biTO'IHbiX H npOTOHHO-pa.l(HOaK

THBHbiX JI,I(ep; 

- H3y'leHHe CnOHTaHHO ,I(enJill.UIXCJI H30MepoB; 

- HCCne,I(OBaHHe MeXaHH3Ma B3aHMO,I(eHCTBHJI CnO)KHLIX 

JI.nep; 

- H3y'leHHe CTPYKTYPLI JI.nep cneKTpoMeTpH'IeCKHMH Me

TO,I(aMH; 

- HCnOnb30BaHHe ny'IKOB TJI)KenbiX HOHOB B CMe)KHbJX 

o6naCTJIX H8YKH H TeXHHKH. 

C nepBLIX ,I(Heii pa60TLI na6opa TDpHH 6onhWOe BHHMaHHe 

y.nenJieTCJI COBepweHCTBOBaHHIO YCKOpHTeneii, pa3pa60TKe 

BCe 6onee MOll.UILIX H YHHKanbHbiX HCTO'IHHKOB MHOr03a

pJI.l(HbiX HOHOB, pa3pa60TKe pa,I(H03neKTpOHHOH annapaTypbl 

H C03,I(aHH10 cPH3HKO- XHMH'IeCKHX MeTO,I(OB 3KCnpeCCHOrO 

Bbl.l(eneHHJI HeH3BeCTHLIX npo.l(yKTOB peaK~HH H HX H,I(eHTH

cPHKa~HH. 

3KCIIEPHMEHTAJLbHAH EA3A JIAEOPATOPHH 

OcHOBHoii ycKopHTenL, 3anyll\eHHhlii B 1960 ro.ny, -

310-caHTHMeTpOBLIH ~HKnOTPOH /Y-300/ - no ceii ,I(eHb 

JIBnJieTCJI ny'IWHM B MHpe YCKOpHTeneM TJI)KenhiX BOHOB. 

Ero co3.naHHe JIBHnocb pe3ynLTaTOM coBMeCTHbiX ycHnHii 

KonneKTHBOB HHH3CI>A HM. E«PpeMoBa H Jla6opaTopHH 

JI.l(epHhlx peaK~Hii OHJIH. 

B 1968 ro.ny rpynnoii ycoBepweHcTBoBaHHH yci<opHTe

neii JIJIP 6bln pa3pa6oTaH H 3anyll\eH .nByxMeTpoBblii 

H30XPOHHbiH ~HKnOTpOH Y-200 C BLICOKHM ypOBHeM Mar

HHTHOro nonJI - 20 K3. B pa6oTe no co3.naHHIO Y- .:ioo 
yqacTBoBanH cne~HanHCTLI H3 qccP H CPP, B 3anycKe 

3TOrO ~HKnOTpOHa npHHHMana y'laCTHe rpynna cPH3HKOB 

H3 Cl>paH~HH. 

O.nHHM H3 Ba)KHeiiwHx y3noB ycKopHTeneii JIBnJieTcJI 

HOHHbiH HCTO'IHHK. ,ZJ;yrOBOH HCTO'IHHK C no.norpeBHbiM 

KaTo.noM, HcnonL3yeMblii Ha ~HKnoTpoHax Y-300 HY-200, 

6Lin C03,I(aH no.n pyKOBO,I(CTBOM aKa,I(eMHKa JI.A.Ap~HMO
BH'Ia B HHCTHTyTe aTOMHoii 3HeprHH HM. H.B.Kyp'laToBa. 

B HacToJIIQee BpeMJI oH .JIBnJieTcJI HaH6onee 31}KlleKTHBHhiM 

cpe.l(H BCeX HOHHbiX HCTO'IHHKOB CYII\eCTBYIOII\HX THnOB. 

,lJ;eTanhHOe H3y'leHHe npo~eCCOB, npOHCXO,I(JIII\HX npH HOHH-

3a~HH, npoBe.l(eHHOe B na6opaTOpHH, n03BOnHnO nOBLICHTb 

3apJI.l(HOCTb HOHOB, nonyqaeMLIX H3 HCTO'IHHKa, H B ,I(eCJIT

KH pa3 no.nHJITL HHTeHCHBHOCTb ny'IKOB. B na6opaTopHH 

pa3pa6oTaH H BHe.npeH nna3MeHHLiii HCTO'IHHK :Maoro3apJI.n

HhiX HOHOB repMaHHJI H .l(pyrHX MeTannOB. 

Ceiiqac aa ~HKnoTpoHax Y- 300 H Y-200 ycKopJieTCJI 

,1:(0 3HeprHH BLIWe KynOHOBCKOrO 6apbepa B3aHMO,I(eHCTBHJI 

JI,I(ep YHHKanbHbiH aCCOpTHMeHT HOHOB: a - 'laCTH~bl, re

nHii-3, yrnepo.n, a3oT, KHcnopo.n, aeoa, «Poc«Pop, cepa, 

aproH, KanL~Hii, THTaH, BaHa.l(Hii, xpoM,Mapraae~,)Kene3o, 

~HHK. HHTeHCHBHOCTb yCKOpeHHbiX HOHOB BnnOTb ,1:(0 aproHa 

COCTaBnJieT 1013 - 1014 'laCT/C H JIBnJieTCJipeKOp.l(HOH; 

.l(nJI 6onee TJI)KenbiX HOHOB HHTeHCHBHOCTb .l(OCTHraeT 

1013- 1014 '"lac•/c, 'ITO TaK)Ke BO "Maoro pa3 Bbl

we, 'leM .naeT nro6oii .l(pyroii H3 CYII\eCTBYJOII\HX YCKOpH

Teneii. BMecTe c TeM pa3BHTHe $H3H'IeCKHX ·Hccne.noBaHHii 

Tpe6yeT nony'leHHJI BCe 6onee TJI)KenLIX HOHOB. ,lJ;nJI CHH

Te3a JI.nep B npe.nnonaraeMoii o6nacTH cBepxTJI)Kenhlx 

3neMeHTOB I Z > 110/ aeo6xo.nHMO ycKopJITh HOHbl TaKHX 

3neMeHT~B, KaK repMaHHH, KpHnTOH, KCeHOH H 6onee 

TJI)Kenhle - BnnOTb ,1:(0 ypaHa. C 3TOH ~enbiO B na6opaTO.pHH 

B 1971 ro.ny BnepBble B MHpe 6blna npHMeHeHa COBMeCTHaJI 

pa6oTa .l(BYX ~HKnOTpOHOB. BHa'lane HOHbl /repMaHHH, 

KpHnTOH, KCeHOH/ ycKOpJIIOTCJI Ha ~HKnOTpOHe Y- 300 

.no cpaBHHTenLHO ae6onLwoii 3HeprHH - ""'l M3B aa 

HyKnoH. BLIBe.neHHble H3 nepBoro ycKopHTenJI HOHbl no 

HOHOnpOBO.l(y .l(nHHOH 70 M .l(OBO.l(JITCJI ,1:(0 ~KnOTpOHa 

Y-200, npOXO.l(JI np:q 3TOM cnO)KHYIO CHCTeMy DOBOPOTHbiX 

M:arHHTOB H cPOKYCHPYIOll.UIX MarHHTHbiX .nHH3. IlpH BXO.l(e 
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BO BTOpOH D;HKJIOTpOH OHH npOXO,I(JlT qepe3 TOH'IaHmylO 

yrnepO.I(HyiO ITJieHKY /TOJillUIHa ee COCTaBJIJleT ,I(OJIH MHKpo

Ha/ H pe3KO yaenH'IHBaiOT caoii 3apH.I(, TepHH 'laCTb 3JieKT

poHoB a yrnepo,I(HOii nneHKe. B .I(aJILHeiiw:eM BbiCOK03apH,I(

Hble HOHbl ycKopHIOTCH aa Y-200 ,I(O 3HeprHH 7 M3B aa 

HYKJIOH, 'ITO, HanpHMep, ,I(JIJI HOHOB KCeHOHa COCTaBJIJleT 

0,9 T3B. HHTeHCHBHOCTb HOHOB KCeHOHa COCTaBJIJleT 
10 

2 • 10 'laCTHU/ C HOHOB repMaHHJI H KPHITTOHa -

1011 'laCTHU/ C, 'ITO B COTHH pa3 npeBbiWaeT B03MO>KHOCTH 

YCKOpHTeJieii, pa6oTalO~X B .I(pyrHX CTpaHaX. HbiHe B 

OHJIH coopy:>KaeTCJl HOBhlii MOID;HbiH .UHKJIOTpOH Y- 400 H 

Ha'laTa pa3pa6oTKa npoeKTa YCKOpHTeJIJl, KOTOpbiH ll03BOJIHT 

YCKOpJITb BCe 3JieMeHTbl BllJIOTb ,I(O ypaHa C HHTeHCHBHOC

TblO 1013 - 10 14 'laCTH.D;/C. • 

B na6opaTopHH pa3pa6oTaHbl -npHH.UHnHaJILHO HOBble 

HCTO'IHHKH MHOr03apJl,I(HbiX HOHOB - BbiCOKOBaKyyMHbiH 

3JieKTpOHHO- Jiy'leBOH H Jia3epHbiH. 

B 3anycKe ycKopHTeneii . Y- 300 H Y- 200 H B ocy

I.D;eCTBJieHHH. pe>KHMa COBMeCTHOH HX pa60Tbl /TaH,I(eM

.D;HKJIOTpOHbi/, B C03,I(aHHH «iJH3H'IeCKOH annapaTypbi, B o6ec· 

ne'leHHH ycJIOBHH ,I(JIJI Ha,I(e:>KHOH H ,I(OJiroapeMeHHOH pa60Tbl 

acex 6a30BbiX ycTaHoBOK pemaroi.D;aJl ponL npuaa,I(Jie)I(HT 

TeXHH'IeCKHM CJiy:>K6aM Jia6opaTOpHH: KOJIJieKTHBaM KOHCT

PYKTOpCKoro 610p0, 3JieKTpOTeXHH'IeCKOrO OT,I(eJia, OT.I(eJia 

ycKopHTeneii. 

liOJibWOH BKJia,I( B H3rOTOBJieHHe OT,I(eJILHbiX y3JIOB 

.D;HKJIOTPOHa H «iJH3H'IeCKOH annapaTypbl BHeCJIH BbiCOKO

KBaJIH«iJH.n;HpOBaHHble MeXaHHKH H pa60'IHe 3KCnepHMeHTaJIL

HO-MeXaHH'IeCKOH MaCTepCKOH. 

~JIJI aBTOMaTH3a.D;HH «iJH3H'IeCKHX 3KCnepHMeHTOB KOJI

JieKTHBOM OT,I(eJia pa,I(H03JieKTpOHHKH·co3,I(aHbl ,I(Ba H3Me

pHTeJILHbiX neaTpa Ha 6a3e MHoroKaHanLHLix·aaanu3aTopoa, 

MaJibiX 3BM; pa6oTaeT Bbi'IHCJIHTeJibHbiH .u;eHTp. C 3BM 

MHHCK-32, pa3pa6oTaHa npe.u;H3HOHHaJl annapaTypa ,I(JIJI 

ClleKTpOMeTpOB Ha llOJIYllpOBO,I(HHKOBbiX ,I(eTeKTOpax C 3Hep

reTH'IeCKHM pa3peWe1fHeM JIY'IWe 300 3B; C03,I(aHa cepHJl 

cneuHaJIH3HpoaaHHhiX MHoronapaMeTpOBhiX aHaJIH3aTopoa 
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,I(JIJI OllbiTOB ITO CHHTe3y H H,I(eHTH«iJHKa.D;HH TpaacypaHOBbiX 

3JieMeHTOB c KOMnneKcoM aaanoro-nu«iJpoablx npeo6pa3o
aaTeneii. MOID;Hble YCKOpHTeJIH TJI:>KeJibiX HOHOB, COBep

WeHHaJl «iJH3H'IecKaJl annapaTypa, 'leTKaJl opraHH3a.D;HJl 

npOBe,I(eHHJl 3KCnepHMeHTOB.ll03BOJIHJIH KOJIJieKTHBY ,I(0-

6HTLCJI Bbi,I(aiO~XCJl ycneXOB. 

BoT HX KpaTKaH xpoaonorHH. 

1961-1962 rr.- OTKpbiTHe HOBOrO «iJH3H'IeCKOrO JIBJieHHJl -

CllOHTaHHOrO ,I(eJieHHJl Jl,I(ep TpaacypaHOBbiX 

3JieMeHTOB, HaXO,I(Jl~XCJl B H30MepHOM 

cocTOJIHHH. ~HrrJIOM N52 c npuopuTeTOM 

OT 24.1.1962 ro,I(a. 

1962 r. - OTKPbiTHe 3ana3,I(biBaiOI.D;eii npoTOHHoii pa

,I(HOaKTHBHOCTH HeiiTpOHO,I(e«iJHUHTHbiX Jl,I(ep. 

~unnoM No 35 c npHopHTeToM OT 

12.VII.1962 ro,I(a. 

1963- 1966 rr • - OTKpbiTHe H H3 y'leHHe pa,I(HOaKTHBHbiX H 

XHMH'IeCKHX CBOHCTB 3JieMeHTa 102 /:>Ko

JIHOTHH/. Ha OTKPbiTHe H30Tona 256102 Bbi-

,I(aH .I(HnnoM N~ 34 c npuopuTeTOM oT 

9. VII .1963 ro,I(a. 

1964-1966 rr • - OTKpbiTHe H H3y'leHHe pa,I(HOaKTHBHbiX H 

XHMH'IeCKHX CBOHCTB 3JieMeHTa 104 /Kyp

'laTOBHH/. ~Hnno:M N· 37 c npHOPHTeTOM 

oT 9. VII .1964 ro,I(a. 

1965-1967 rr.- OTKpbiTHe HHCCJie,I(OBaHHe pa,I(HOaKTHBHbiX 

H XHMH'IeCKHX CBOHCTB 3JieMeHTa 103 • 

~unnoM N 132 c npuopHTeTOM oT 

20. IV .1965 ro,I(a H 10. VIII.1967 ro,I(a. 

1970 r. - OTKpbiTHe H H3y'leHHe pa,I(HOaKTHBHbiXHXH

MH'IeCKHX CBOHCTB 3JieMeHTa 105 /HHJibC-

6opHH/. )J;HITJIOM 1fo 114 C npHOpHTeTOM OT 

18. II.1970 ro.I(a. 

1966-1971 rr. - OTKphiTHe JlBJieHHJl 3ana3,I(hiBaiOI.D;ero .I(e

neHHJl aToMHhiX H.I(ep. ~HnnoM M!!l60 c 

npHOpHTeTOM OT 12.VI .1971 ro.I(a. l 



B 1969-1970 rr. non}"'eHLI 3K30THqecKHe HeiiTpoHo

o6orameHHLie H30TOnLI nerKHX 3HeMeHTOB, TaKHe KaK 

yrnepo~-20, a3oT-21, KHCnopo~-24, ~Top-25, HeoH-26, 

B 1974 ro~ - OTKpLITHe H H3yqeHHe pa~oaKTHBHLIX 

csoiiCTB 3neMeHTa 106. · 

B na6opaTopHH npose~eH 6onLwoii D;HKn pa6oT no 

H3yqeHHIO MeXaHH3Ma B3aHMO~eHCTBHH CHO:>KHLIX H~ep: 

peaKD;HH, npOTeKaiOmHX C o6pa30BaHHeM COCTaBHOrO g~pa, 

MHOrOHYKHOHHLIX nepe~aq, ~eneHHH B036y~eHHLIX H~ep. 
liLIHH 3KCnepHMeHTanbHO. H3MepeHLI ynLTpaKOpOTKHe Bpe

MeHa :>KH3HH a~ep /~o 10 -lS c I c3HeprHeii soJ6y~eHHa 
~0 100 M3B H HJyqeHLI CBOHCTBa BLICOKOB036y~eHHLIX 
H~epHLIX COCTOHHHH C 60HhWHM yrnOBLIM MOMeHTOM. 

Ka~oe H3 npHBe~eHHLIX BLIWe HCCne~OBaHHH H OTKpLI

THH asnaeTca caMOCTOHTenLHLIM HanpasneHHeM, HJyqae

MLIM pa3HH'IHLIMH cnoco6aMH BO MHOrHX na6opaTOpHHX 

MHpa. 

CHHTB3 TPAHCYPAHOBMX 3JIBMBHTOB 

H3 BCero MHOroo6pa3HH B03MO:>KHLIX HanpasneHHH HC

cne~OBaHHH, npOBO~HMLIX Ha nyqxax TH:>KenLIX HOHOB, CHH

Te3 TpaHcypaHOBLIX 3HeMeHTOB HBnHeTCH HaH6onee ~yH
~aMeHTanLHOH H CHO:>KHOH npo6neMOH. 

Tpa~HD;HOHHLie MeTO~LI CHHTe3a TpaHcypaHOBLIX 3ne

MeHTOB C nOMOtnhiO peaKTOpOB H n0~3eMHLIX H~epHLIX 

B3pLIBOB nOnHOCTbiO ce6JI HcqepnanH Ha ~epMHH /100-ii 

3HeMeHT/. IlpHOpHTeT B OTKpLITHH 3HeMeHTOB 102, 103, 

104, 105, 106 npHHa~e:>KHT 06be~HHeHHOMY HHCTHTYTY 

H~epHLIX HCCne~OBaHHH. C nOMOtnhiO TH:>KenLIX HOHOB MO:>KHO 

ysenHqHBaTb nopH~KOBLIH HOMep 3HeMeHTa, H3 KOTOpOrO 

H3rOTOBneHa MHWeHb, Ha 10, 20, 30 e~HHHD;,H HeT,nO-BH

~HMOMy, npHHD;HnHanbHLIX orpaHHt{eHHH Ha nonyqeHHe 

3neMeHTOB c nro6LIM nopa~KOBLIM HOMepoM. O~Haxo npo-

D;eCC o6pa30BaHHH. HOBLIX TH:>KeHLIX 3HeMeHTOB HMeeT O'leHb 

ManyiO BepOHTHOCTb. 06bHCHHeTCH 3TO TeM, t{TO npH CHHH

HHH TH:>KenLIX HOHOB C g~paMH MHWeHH o6pa3yeTCH "ropg

qee" COCTaBHOe g~po, HMeiOmee 3HeprHIO B036y~eHHH 

B HecxonLKO ~ecaTKOB M3B. JI~pa TpaHcypaHOBLIX 3neMeH

TOB o6na~aiOT 6onLWOH ~enHMOCTLIO, n03TOMY npHMepHO 

HHWb O~Ha MHnnHap~HaJI qaCTh o6pa3yiOtnHXCH COCTaBHLIX 

H~ep nonHOCTbiO "OCTLIBaeT" 3a cqeT HCnapeHHH HeiiTpO

HOB H HCnycKaHHH. raMMa-KBaHTOB. B TO :>Ke BpeMH ~pyrHe 

KaHanLI B3aHMO~eHCTBHH npHBO~HT K 6onLWOMY pa3HO

o6pa3HIO peaKD;HH, C03~aiOmHX ~OHOBLie anL~a- H CnOHTaH

HO ~enatnHeca aKTHBHOCTH. BLixo~ 3THX aKTHBHOCTeii B 

COTHH MHnHHOHOB pa3 npeBLIWaeT ceqeHHe o6pa30BaHHH 

HOBLIX TpaHCypaHOBLIX g~ep, t{TO CHHhHO ycno:>KHHeT H~eH

TH~HKaD;HIO HOBLIX H3nyqa Teneii. 

Ba:>KHLIM ycnoBHeM ycnewHoro CHHTe3a HOBLIX 3ne

MeHTOB HBHHeTCH pa3pa60TKa B na6opaTOpHH ~H3HKO- XHMH

qecKHX MeTO~OB 3KCnpeCCHOrO BLI~eneHHH HeH3BeCTHLIX 

npo~yKTOB peaKD;HH H HX H~eHTH~HKaD;HH. ,!J;nH CHHTe3a 

HOBLIX TpaHcypaHOBLIX 3HeMeHTOB 3a OCHOBY 6LinH B3HTLI 

peaKD;HH nonuoro CnHHHHH g~ep, B KOTOpLIX 3a cqeT 6onL

WOrO HMnynLca, nepe~aHHOrO TH:>KenLIM HOHOM, aTOMLI 

Hosoro 3neMeHTa neT aT noqTH cTporo Bnepe~. H Hx npo6er 

B BetneCTBe MHWeHH COCTaBnHeT npHMepHO 0,5- 1 Mr/cM2. 

IlpHMeHHH MHWeHH TOnmBHOH, He npeBLIWaiOtneH BeHHt{HHLI 

npo6era a~ep OT~aqH, MO:>KHO o6ecneqHTh npaKTHqecKH 

nonuoe HX BLI6HBaHHe. Ha OCHOBe MeXaHH3Ma OT~aqH B 

na6opa TOPHH 6Lin pa3pa6oTaH pa~ yHHKanLHLIX 6LicTpo

~eHCTBYIOmHX MeTO~HK. 3TO - MeXaHH'IeCKHe CHCTeMLI -

neHTO'IHLie H ~HCKOBLie TpaHcnopTepbl-c6opHHKH, n03BO

HHIOtnHe HJyqaTb H30TOnLI C BpeMeHaMH :>KH3HH~O 10-4 c, 

BpeMa-nponeTHLie MeTO~HKH - C 6LICTpO~eHCTBHeM ~0 

10-8 c H ~p. lionLwoe 3HaqeuHe ~na pa6oT no CHHTe3y 

Tpa,HCypaHOBLIX 3HeMeHTOB HMeno C03~aHHe BLICOKOt{yBCT

BHTeHLHLIX TBep~OTenLHLIX TpeKOBLIX ~eTeKTOpOB OCKOHKOB 

cnoHTauuoro ~eneHHH. Pa3BHBaiOTca MeTo~LI o6pa6oTKH 

npHpO~HOH CHIO~LI H ~OC~aTHOrO CTeKna, n03BOnHBWHe CHH-



B 1969-1970 rr. non}"'eHLI 3K30THqecxue HeiiTpoHo

o6orameHHLie H30TOnLI nerKHX 3neMeHTOB, TaKHe KaK 

yrnepo~-20, a3oT-21, KHCnopo~-24, ~Top-25, HeoH-26, 

B 1974 ro~ - OTKpLITHe H H3yqeHHe pa~oaKTHBHLIX 

CBOHCTB 3neMeHTa 106 •. 

B na6opaTopHH npose~eH 6onhllloii u.uxn pa6oT no 

H3yqeHHIO MeXaHH3Ma B3aHMO~eHCTBHJI cno:>KHhiX H~ep: 

peaKU.HH, npOTeKaiOUlHX C o6pa30BaHHeM COCTaBHOrO H~pa, 

MHOrOHyKnOHHhiX nepe~aq, ~eneHHJI B036y~eHHhiX Jl~ep. 
JiblnH 3KCnepHMeHTanbHO. H3MepeHbl ynhTpaKOpOTKHe Bpe

MeHa :>KH3HH H~ep /~o 10 -lS c I c 3Heprueii so36y~eHHH 
~o 100 M3B H H3yqeHhl cBoiicTBa Bblcoxoso36y~eHHhlx 
g~epHbiX COCTOJIHHH C 6onhlliHM yrnOBhiM MOMeHTOM. 

Ka:>K~Oe H3 npHBe~eHHhiX Bblllle HCCne~OBaHHH H OTKpbi

THH HBnHeTCH caMOCTOHTenhHhiM HanpasneHHeM, H3yqae

MhiM pa3nB'IHbiMH cnoco6aMH BO MHOrHX na6opaTOpHHX 

MHpa. 

CHHTE3 TPAHCYPAHOBMX 3JIBMBHTOB 

H3 scero MHoroo6pa3HH B03MO:>KHhiX HanpasneHHii uc

Cne~OBaHHH, npOBO~HMhiX Ha ny'IKaX TH:>KenLIX HOHOB, CHH

Te3 TpaHcypaHOBLIX 3neMeHTOB HBnHeTCJI HaH60nee ~yH
~aMeHTanhHOH H cno:>KHOii npo6neMoii. 

Tpa~HIJ,HOHHble MeTO~hl CHHTe3a TpaHCypaHOBhiX 3ne

MeHTOB C nOMOUlhiO peaKTOpOB H n0~3eMHhiX H~epHbiX 

B3pLIBOB nOnHOCTbiO ce6JI HC'IepnanH Ha ~epMHH /100-ii 

3neMeHT/. fipHOpHTeT B OTKpbiTHH 3neMeHTOB 102, 103, 

104, 105, 106 npHHa~e:>KHT 06be~HHeHHOMY HHCTHTYTY 

JI~epHbiX HCCne~OBaHHH. C nOMOUlhiO TJI:>KenhiX HOHOB MO:>KHO 

YBenH'IHBaTh nopJI~KOBLIH HOMep 3neMeHTa, H3 KOTOporo 

H3rOTOBneHa MHllleHb, Ha 10, 20, 30 e~HHHIJ,,H HeT,no-BH

~HMOMy, npHHIJ,HnHanbHLIX orpaHH'IeHHH Ha nonyqeHHe 

3neMeHTOB c n106LIM nopH~KOBLIM HOMepoM. O~Haxo npo-

IJ,eCC o6pa30BaHHJI. HOBhiX TJI:>KenbiX 3neMeHTOB HMeeT oqeHb 

ManyiO BepOHTHOCTb. 06bHCHJieTCJI 3TO TeM, 'ITO npH CnHH

HHH TH:>KenhiX HOHOB C H~paMH MHllleHH o6pa3yeTCJI "ropg

qee" COCTaBHOe g~po, HMeiOmee 3HeprHIO B036y~eHHJI 

B HecxonhKO ~ecHTKOB M3B. Jl~pa TpaHcypaHOBhiX 3neMeH

TOB o6na~aiOT 6onblliOH ~enHMO.CThiO, n03TOMY npHMepHO 

nHlllh O~Ha MHnnHap~HaJI 'laCTh o6pa3YIOUlHXCJI COCTaBHhiX 

JI~ep nonHOCTbiO "OCTbiBaeT" 3a C'leT HCnapeHHJI HeiiTpo

HOB H HCnycKaHHJI. raMMa-KBaHTOB. B TO :>Ke BpeMJI ~pyrHe 

KaHanbl B3aHMO~eHCTBHJI npHBO~JIT K 6onhlliOMY pa3HO

o6pa3HIO peaKIJ,HH, C03~aiOUlHX ~OHOBble anb~a- H CnOHTaH

HO ~enHUlHeCH aKTHBHOCTH. Bhlxo~ 3THX aKTHBHOCTeii B 

COTHH MHnnHOHOB pa3 npeBbllllaeT Ce'leHHe o6pa30BaHHJI 

HOBhiX TpaHCypaHOBLIX g~ep, qTO CHnhHO ycnO:>KHJieT H~eH

TH~HKaiJ,HIO HOBbiX H3nyqa Teneii. 

Ba:>KHLIM ycnOBHeM ycneWHOrO CHHTe3a HOBhiX 3ne

MeHTOB HBnHeTCJI pa3pa60TKa B na6opa TOpHH ~H3HKO- XHMH

qecKHX MeTO~OB 3KCnpeCCHOrO Bhl~eneHHJI HeH3BeCTHbiX 

npo~yKTOB peaKIJ,HH H HX H~eHTH~HKaiJ,HH. ,lJ;nH CHHTe3a 

HOBhiX TpaHCypaHOBLIX 3neMeHTOB 3a OCHOBY 6hlnH B3JITbl 

peaKIJ,HH nonuoro CnHJIHHJI Jl~ep, B KOTOpbiX 3a C'leT 6onh

IIIOrO HMnynhca, nepe~aHHOrO TH:>KenhiM HOHOM, aTOMhl 

uosoro 3neMeHTa neTJIT noqTH cTporo snepe~, H Hx npo6er 

B BemecTBe MHllleHH COCTaBnHeT npHMepHO 0,5- 1 Mr/cM2. 

fipHMeHJIJI MHllleHH TOnlllHHOH, He npeBbllllaiOUleH :BenHqHHbl 

npo6era H~ep OT~aqu, MO:>KHO o6ecneqHTh npaKTH'IeCKH 

nonuoe HX Bhi6HBaHHe. Ha OCIIOBe MeXaHH3Ma OT~aqH B 

na6opa TOpHH 6bln pa3pa6oTall pH~ YHHKanhllhiX 6hiCTpO

~eHCTBYIOUlHX MeTO~HK. 3TO - MeXaHH'IeCKHe CHCTeMhl -

neHTO'IIIble H ~HCKOBble TpaHCnOpTepbi- C60piiHKH, n03BO

nHromue H3y'laTh H3oTonhl c BpeMeHaMH :>KH3HH~o 10-4 c, 

BpeMH-nponeTHble MeTO~HKH - C 6hiCTpO~eHCTBHeM ~0 
10-8 c u ~p. lionhwoe 3Haqeuue ~nH pa6oT no CHHTe3y 

TpaHcypaHOBbiX 3neMeHTOB HMeno C03~aHHe BbiCOKOqyscT

BHTenhHbiX TBep~OTenhHhiX TpeKOBhiX ~eTeKTOpOB OCKOnKOB 

cnoHTauuoro ~eneHHJI. Pa3BHBaiOTCH MeTO~hl o6pa6oTKH 

npHpO~HOH CniO~bl H ~OC~aTHOrO CTeKna, n03BOnHBIIIHe CHH-
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3HTL C06CTBeHHLIH $OH ~eTeKTOpOB ~0 ypOBHB: O~Horo 
cne~a OT OCKOnKa 3a HeCKOnLKO ~eCB:TKOB CYTOK Henpe

PLIBHOH pa6oTLI annapaTypLI. IIpH 3TOM y~aeTcB: Ha~e)KHO 

OT~enHTL TpeKH, OCTaBnB:eMLie OCKOnKaMH ~eneHHB:, OT 

cne~OB pacceB:HHLIX TB::lKEmLIX HOHOB. 

0CHOBOH ycnexa na6opaTOpHH B pa6oTaX no CHHTe3y 

TpaHcypaHOBLIX 3neMeHTOB B:BHnaCL T~aTenLHaB: pa3pa-

60TKa B:~epHO-$H3H'IeCKHX cnoco60B H~eHTH$HKaUHH H30-

TOnOB, BKniD'IaiD~X KnaCCH'IeCKHH MeTO~ nepeKpeCTHLIX 

peaKD;HH, H3MepeHHe 3aBHCHMOCTH BLIXOAa OT 3HeprHH 

6oM6apAHPYID~X 'laCTHD; ~~YHKD;HH B036y~eHHB:I, H3y'le

HHe yrnOBLIX pacnpeAeneHHH npOAYKTOB B3aHMOAeHCTBHB:, 

ycTaHOBneHHe reHeTH'IeCKOH CBB:3H HeH3BeCTHLIX npOAYKTOB 

C H3BeCTHLIMH H30TOnaMH, "3ap;ep:lKaHHble COBnaAeHHB:" 

anL$a- qacTHD; H ~p. B na6opa TOPHH pa3pa6oTaH opurHHanL

HLIH MeTOA 3KcnpeccHoii ra3oaoii xpoMaTorpa$HH • AnB: 

BLI~eneHHB: TpaHcaKTHHOHAHLIX 3neMeHTOB c Z > 103. B 

3TOH pa6oTe npHHHManH aKTHBHOe yqacTHe XHMHKH H3 

liCCP. 
TaKHM o6pa3oM, co3~aHHe YHHKanLHoro ycKopHTenB: 

H HCTO'IHHKa TB::lKenLIX HOHOB_, T~aTenLHOe H3y'leHHe npHpo

ALI $oHa H B03MO:lKHOCTeii ero CHH:lKeHHB:, pa3pa60TKa 

B:~epHO-$H3H'IeCKHX R XHMH'IeCKHX MeTO~OBHAeHTH$HKaD;HH 
3neMeHTOB n03BOnHnH KonneKTHBY na6opaTOpHH ycneWHO 

CHHTe3HpOBaTL HOBble 3neMeHTLI C nopB:AKOBLIMH HOMepaMH 

102, 103, 104, 105 H 106. -

Bee pa60TLI no CHHTe3y HOBLIX 3neMeHTOB BenHCL nOA 

HenocpeACTBeHHLIM pyKOBO~CTBOM r .H.cl>nepoBa H .o6ecne

'IHBanHCL BCeMH HayqHLIMH H TeXHH'IeCKHMH nOApa3Aene

HHB:MH na6opaTOpHH. 

JlpKHM npHMepOM HCCneAOBaHHH, npoBeAeHHLIX B npe

AenLHLIX no 'IYBCTBHTenLHOCTH H 3KCnpeCCHOCTH ycnOBHB:X, 

B:BnB:eTCB: OTKpLITHe 104 H 105 3neMeHTOB H H3y'leHHe HX 

$H3H'IeCKHX H XHMH'IeCKHX CBOHCTB. 3TH HCCne~oBaHHB: 
HMenH 4JYHAaMeHTanLHOe HaY'IHOe 3Ha'leHHe, TaK KaK no3-

BOnHnH npeACKa3aTL, HaCKOnLKO .z(aneKO MO)KHO npOABH

HYTLCB: B HCCneAOBaHHB:X ,6onee TB::lKenLIX 3neMeHTOB. ,lJ;aH-
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Hble 0 XHMH'IeCKHX CBOHCTBaX 3neMeHTOB 104 H 105 OKa-

3anHCL qpe3Bbl'laHHO Ba)KHLIMH AnB: npe~CKa3aHHB: CBOHCTB 

6onee TB::lKenLIX 3neMeHTOB nepHOAH'IeCKOH CHCTeMLI 

,lJ,.H.MeHAeneeaa. 

104 3neMeHT npeAnO:lKeHO Ha3BaTL "Kyp'laTOBHii" 

I CHMBon Ku I B 'leCTL BLI~aro~erocB: y'leHoro aKaAeMHKa 

H.B.Kyp'laToBa, cLirpaawero 6onLwyro ponL B pa3BHTHH 

pa60T no CHHTe3y HOBLIX 3neMeHTOB. 3neMeHT 102 npeA

no:lKeHO Ha3BaTL "XC:OnHOTHeM" lcHMBOn Jf I, a 105 -

"HHnLc6opueM" lcuyaon Ns I B 'leCTL BLIAaro~xcB: $u-

3HKOB ci>.XC:onuo-Kropu H HunLca liopa. 

B na6opaTOpHH npeAnO:lKeH HOBLIH MeTO~ CHHTe3a TB:

:lKenLIX 3neMeHTOB. 3KcnepHMeHTanLHO 6LinO noKa3aHO, 'ITO 

npu B3aHMOAeiicTBHH lioHOB c Maccoii > 40 a.e. ITHTaH, 

xpoM, :lKene3ol c B:ApaMH 20 Spb H ero coceAeii, o6pa3y

IOTCB: COCTaBHLie B:Apa C Manoii 3Heprueii B036~eHHB: 

15-25 M3B, KOTOpble c 6onLwoii aepoB:THOCTLID nepexoAB:T 

B OCHOBHOe COCTOB:HHe, HCnycKaB: 1-3 HeiiTpOHa. EcnH HC

nonL30BaTL CBHHeu; B Ka'leCTBe MHWeHH npH CHHTe3e 

TpaHc$epMHeBLIX 3neMeHTOB BMeCTO peAKHX H CHnLHO 

aKTHBHLIX H30TOnOB nnyTOHHB:, KIDpHB: H KanH$OpHHB:, TO 

nOnHOCTLIO HCKniD'IaeTCB: $OH cnOHTaHHOrO AeneHHB: npo~yK

TOB B:AepHLIX peaKD;HH, 'ITO n03BOnB:eT npHMeHB:TL BLICOKO

'IYBCTBHTenLHyro H 3KCnpeCCHYID MeTOAHKY AnB: 06Hapy:lKe

HHB: HOBLIX TpaHcypaHOBLIX 3neMeHTOB no CnOHTaHHOMy 

~eneHHIO. liLinH CHHTe3HpOBaHLI HOBLie H30TOnLI: 4JepMHB:, 

102 3neMeHTa, Kyp'laTOBHB: C MaCCOBLIMH 'IHCnaMH 253, 

254, 255, 256, HHnLC60pHB: C MaCCOBLIMH 'IHCnaMH 25S, 

257, 'ITO n03BOnHnO nOCTpOHTL HOByro _CHCTeMaTHKY CnoH

TaHHOrO AeneHHB:. 

B 1974 rOAY B na6opaTOpHH CHHTe3HpOBaHLI H30TOnLI 

3neMeHTa c aTOMHLIM HOMepoM 106 H !olaccoBLIMH 'IHcnaMH 

257, 259 B peaKD;HB:X CnHB:HHB: B:Aep CBHHD;a C YCKOpeHHLIMH 

HOHaMH xpoya H nony'leHLI nepBLie pe3ynLTaTLI no c~oiicT

BaM HX paAHOaKTHBHOrO pacna~a, Be~yTCB: OnLITLI no CHH

Te3y 107 H 108 3neMeHTOB. 0TKpLITHe Ka:lKAOrO nocne-
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,nyromero 3neMeHTa Tpe6yeT 3KcnepHMeHTam.Hoii BHpTyo3-
HOCTH, noCKOnbKY yBenHqHBaeTCg HeCTa6HnLHOCTb T~e
nhlX g,nep H pe3KO yMeHbWaeTcg HX BpeMg :>KH3HH. 

PAEOTbl IIO CHHTE3Y H IIOHCKY 
CBEPXT Jl)J(EJlhiX 3JIEMEHTOB 

llporpecc, .nocTHrHyTMii. B ~H3HKe aTOMHoro g,npa 3a 
nocne.nHee .necgTHneTHe, npHBen yqeHMX K o.nHoii H3 
aamHeHWHX H HHTepecHeHwHX B HCTOpHH s,nepHOH ~H3HKH 
rHnoTe3 - npe.nnono:>KeHHJO ·o TOM, qTo llepHo,nHqecKas 
CHCTeMa XHMHqecKHX 3neMeHTOB, OTKphlTaS ,lJ;.H.MeH,nene
eBhlM, He orpaHuquaaeTcg H3BeC'tHhlMH B HacTosmee apeMs 
3neMeHTaMH. TmaTenLHoe H CHCT.eMaTuqecKoe H3yqeHHe 
s.nep TpaHcypaHOBMX 3neMeHTOB, pacqeTM, npoae,neHHhle 
TeopeTHKaMH pa3HbiX CTpaH;noKa3anH, qTo CBOeo6pa3HaS 
nepHO,nHqHOCTb B CBOHCTBaX g,nep MomeT npHBeCTH K TOMY, 
qTO 3neMeHTbl C aTOMHbiMH HOMepaMH 114-126 CHOBa MOryT 
OKa3a TbCS cpaBHHTenbHO CTa6HnbHhlMH. 1i one e TOrO, pac
qeThl npHBO,!J;ST K HeO:>KH,!J;aHHOMY BbiBO,ny: 114 3neMeHT 
HnH ero 6numa:iiwue coce.nu MoryT 6b1Th HaCTOnhKO ycToii
qHBLIMH, qTo HMeeT CMbiCn He TOnbKO CHHTe3HpOBaTb HX 
Ha YCKOpHTensx, HO H npOBO,!J;HTb nOHCKH B npHpO,ne. flo 
oneHKaM, nepuo,nbl nonypacna.na TaKHX s.nep MoryT .nocTH
raTb 10 S - 10 g neT, qTo cpaBHHMO C B03paCTOM 
ConHeqHOH CHCTeMbl, H, cne,noBaTenhHO, B03MO:>KHO HX 
06HapymeHHe B 3eMHbiX MHHepanax HnH KOCMHqeCKHX 
nyqax. 

B CBS3H c 3THM Ha:MeTHnHCh .naa 3KcnepuMeHTanLHblX 
no.nxo.na K npo6neMe caepxTs)l(enhlx 3neMeHTOB: CHHTe3 
B s,nepHbiX peaK,UHSX C Tg)l(enbiMH HOHaMH H UOHCK HaH6onee 
.nonromHBYIUHX 3neMeHTOB B npupo.ne. YqeHble na6opaTopHH 
B 1968 ro,ny nepBbiMH B MHpe WHpOKHM ~pOHTOM pa3Bei>HYnH 
pa60Tbl no npo6neMe caepxTs)l(enhlx 3neMeHTOB. llpu 3TOM 
6blnO SCHO, qTo ecnH CBepXTS)I(enhle s,npa H cymeCTBYJOT, 
TO nonyqHTb HX 6y,neT qpe3Bblqa:iiHO Tpy,nHO, H HCCne,noaa-

TenH .nonmubl 6b1Tb roTOBbl HMeTL .neno Ha nepBbiX nopax 
co cquTaHHbiMH aTOMaMH. Cne.noaano c caMoro Haqana 
C03,naTb YHHKanbHyJO CBep~qyBCTBHTenhHYJO H3MepHTenb
HYJO annapaTypy. 

B na6opaTopHH 6blnH co3,naHbl6onLwHe nponopnHoHanL
HMe cqeTqHKH H ,neTeKTOpbl MHO)I(eCTBeHHOrO po:>K,neHHS 
HeHTpOHOB C peKOp,!J;HOH qyBCTBHTenbHOCTblO, a TaK:>Ke 
ycTaHOBKH, n03BOnSJOIUHe O,!J;HOBpeMeHHO H3MepgTb KHHe
THqecKyiO 3HeprHJO OCKOnKOB CnOHTaHHOrO ,neneHHS H 
cpe.nHee qucno HeiiTpoHOB .neneHHg. 

B XHMHqecKOM oT.nene na6opaTopHH pa~pa6oTaHa cne
nuanLHas MeTO,!J;HKa XHMHqecKOH H,!J;eHTH~HKa,UHH nopg,nKO
aoro HoMepa 3neMeHTa. Pa6oThl no CHHTe3y caepxTg:>Kenhlx 
3neMeHTOB Ha ycKOpHTensx npOBO,!J;HnHCb no ,!J;BYM Hanpaa
neHHSM. 

B nepBOM ucnonL30BanucL peaKUHH, u.nyiUBe qepe3 
CTa,!J;HIO COCTaBHOrO g,npa C nocne,nyJOIUHM HCnapeHHeM 
HeHTpOHOB. lihlnH nOCTaBneHbl 3KCnepHMeHTbl no CHHTe3y 
125 3neMeHTa Ha nyqKe yCKOpeHHbiX HOHOB UHHKa H 122 
3neMeHTa H ero coce.neii Ha nyqKax HOHOB repMaHHS. H3ro
TOBneHHas annapaTypa no3Bonsna perHCTpupoaaTh HOBble 
cnoHTaHHO .nensiUBecg s.npa c nepuo,noM nonypacna.na 
OT 10 - 3 C ,!J;O 100 ,nHeH npH ycnOBHH, qTo C,eqeHHe HX 
o6pa3oBaHHg 6onLwe 10-34 eM 2 , qTo Ha 6 nops,nKoB 
HH)I(e TeopeTHqecKHX O,UeHOK o6pa30BaHHS 3neMeHTOB C 
Z > 110 a 3THX peaK,nugx. O,nHaKo a pe3ynLTaTe 3Kcnepli-

MeHToa y,nanocb nHWb noKa3aTL, qTo ceqeHHe o6pa3oBaHiu 
3neMeHTOB c Z > 110 MeHLme, qeM 10-34 eM 2 • Cne.nyeT 
no,nqepKHYTb, O,!J;HaKo, qTO OTCYTCTBHe 3~eKTa He o6s3a
TenhHO yKa3blaaeT Ha Manyro cTa6HnLHOCTh caepxTg)l(enhlx 
s,nep. Bnonue ao3MO)I(HO, qTo a nponecce o6pa3oBaHHS 
cocTaaHoro g,npa B yKa3aHHbiX peaK,nugx H ero "oxna)l(.ne-
HHs" .. HrpaiOT ponb ~KTOpbl, 3HaqHTenhHO yMeHLWaJOWHe 
ceqeHHe o6pa3oBaHHg uoaoro 3neMeHTa. 

B 1964 ro.ny r .H.'I»nepOBbiM 6hln npe.nno)l(eH HHoii Me
To.n CHHTe3a caepxT~enhlx 3neMeHTOB - nonyqeHHe s.nep 
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TaKHX 3JieMeHTOB B Ka'leCTBe OCKOJIKOB, o6pa3yro11UIXCJI npH 

~eJieHHH O'leHL TJI::>KeJILix B036y~eHHLIX JI~ep. B 3TOM 

CJiyqae CHHTe3 CBepXTJI::>KeJILIX JI~ep MO::>KeT npOHCXO~HTL, 

MHHYJI KJiaCCH'IeCKyro pTa~HIO o6pa30BaHHJI COCTaBHOrO 

Mpa. )l;JIJI 3KCnepHMeHTaJILHOH npoBepKH . MeTO~a 6LIJIO 

npoBe~eHo cHcTeMaTH'IecKoe H3y'leHue npo~ecca~eneHHJI 

B036y::>K~eHHLIX COCTaBHLIX JI~ep B WHPOKOM ~Hana30He 
MaCe H 3apJI~OB B3aHMO~eHCTBYI011UIX 'laCTH~. 

3KcnepHMeHTLI no CHHTe3y CBepXTJI::>KeJILIX 3JieMeHTOB 

B KaqeCTBe OCKOJIKOB ~eJieHHJI 6LIJIH Ha~eJieHLIHa CHHTe3 

OTHOCHTeJILHO ~OJirO::>KHBYllUIX JI~ep. B pe3yJILTElTe ~JIH

TeJILHLIX o6ny'leHHH ypaHOBOH MHWeHH HOHaMH KCeHOHa- 136 

06Hapy::>KeH HeH3BeCTHLIH H3Jiy'laTeJIL cnOHTaHHOrO ~ene

HHJI c nepuo~oM nonypacna~a OKOJIO 150 ~Heii, KOTOpLiii 

MO::>KeT 6LITL OTHeCeH K O~HOMY H3 H30TOnOB CBepXTJI::>KeJILIX 

3JieMeHTOB. O~HaKo H3- 3a qpe3BLI'IaiiHo Manoro 3!WieKTa 

/1 C06LITHe B 10 CyTOK/ 3TH 3KCnepHMeHTLI MO::>KHO 6y~eT 
npO~OJI::>KHTL TOJILKO nOCJie cy~eCTBeHHOrO nOBLIWeHHJI 

HH·TeHCHBHOCTH HOHOB KCeHOHa. 

Pa60TLI no CHHTe3y CBepXTJI::>KeJILIX 3JieMeHTOB Ha 

llY'IKaX TJI::>KeJILIX HOHOB TOJILKO Ha'IHHalOTCJI. He HCKJIIO'IeHO, 

'ITO MJI npOHHKHOBeHHJI B HOByro 06JiaCTL noTpe6ylOTCJI 

6onee MOllUILie YCKOpHTeJIH H ny'IKH HOHOB TJI::>KeJiee KCeHo

Ha. 0~HaKO CJIO::>KHOCTL 3a~a'IH He OCTaHaBJIHBaeT HCCJie

~OBaTeJieii:, H pa60TLI no CHHTe3y CBepXTJI::>KeJILIX JI~ep 
Ha'IHHalOT npOBO~TLCJI BCe 6onee WHpOKHM ~pOHTOM He 

TOJILKO B OHJIH, HO H B HHCTHTyTaX CillA, CllPr, cl»paH~HH. 

)l;JIJI pemeHHJI npHu~HnHaJILHO Ba::>KHOH npo6JieMLI nOHCKa 

CBepXTJI::>KeJILIX 3JieMeHTOB B npHpO~e He06XO~HMO 6LIJIO 

o6'Le~HHHTL ycHJIHJI MHorux cne~HaJIHcToB: ~H3HKOB, XHMH

KOB, reOJIOrOB, reOXHMHKOB, MHHepOJIOrOB, OKeaHOJIOrOB. 

Il03TOMY K pa6oTaM 6LIJIH npHBJie'leHLI MHOrHe HHCTHTYTLI 

cTpaH - yqacTHH~ OH.HH. 

)l;JIJI H~eHTH~HKa~HH CnOHTaHHO ~eJIJillUIXCJI aKTHBHOCTeii 

HCnOJIL30BaJIHCL 60JILWHe nponOpUHOHaJILHLie C'leT'IHKH H 
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~eTeKTOp C 3He-C'IeT'IHKaMH, no3BOHJII011UIH onpe~eJIHTL 
npHCYTCTBHe HeH3BeCTHOH aKTHBHOCTH B HH'ITO::>KHLIX KOJIH

qeCTBaX - ~0 10 -lG BeCOBLIX ~OJieii. )l;JIJI 3a11UITLI OT 

KOCMH'IeCKOrO H3Jiy'leHHJI ~eii:TpOHHLIH ~eTeKTOp 6LIJI 

noMe~eH B COJIJIHOH waxTe B 3aKapnaTLe Ha rny6HHY 

1100 M BO~Horo 3KBHBaJieHTa. lf3y'leHLI COTHH pa3JIH'IHLIX 

o6pa3~0B, B KOTOPLIX CO~ep::>KaTCJI XHMH'IeCKHe aHaJIOrH 

npe~nonaraeMLIX CBepXTJI::>KeJILIX 3JieMeHTOB: CBHH~OBLie 

cynL~H~HLie py~LI H ~pyrue noJIHMeTaJIJIHqecKHe c cynL

~~aMH MLIWLJIKa H cypLMLI; npOMLIWJieHHLie, B03rOHLI 

KaMeHHOrO JIHTLJI, B03rOHLI . BLICOKOTeMnepaTypHLIX ~y
MapoJI ByJIKaHH'IeCKoro npoucxo~eHHJI. Hccne~oBaHLI TaK

::>Ke ,aJIIOMOCHJIHKaTLI, o6ora~eHHLie pe~KHMH ~eJIO'IHLIMH 

3JieMeHTaMH H TaJIJIHeM. )l;JIJI nOHCKOB B03MO::>KHLIX 06'LeKTOB 

KOH~eHTpa~HH CBepXTJI::>KeJILIX 3JieMeHTOB 6LIJIH OpraHH30-

BaHLI cne~HaJILHLie 3Kcne~~HH. H3 pa3JIH'IHLIX paiioHoB 

~a THXOrO OKeaHa C rny6HHLI 5000 M BO BpeMJI 3KCne~H

UHH Hay'IHO-HCCJie~OBaTeJILCKOrO CY~Ha "BHTJI3L" 6LIJIO 

~06LITO 9 TOHH ::>KeJie30MapraH~eBLIX KOHKpe~HH. )l;JIJI H3y

qeHHJI COCTaBa OCa~KOB HeKOTOpLIX npeCHLIX apKTH'IeCKHX 

03ep H B03MO::>KHOrO npHCYTCTBHJI CBepXTJI::>KeJILIX 3JieMeH

TOB 6LIJia opraHH30BaHa 3KCne~H~HJI Ha OCT~OB Xeiica, HC

CJie~OBaHLI TepMaJILHLie BO~LI C noJiyOCTpOBOB qeJieKeH 

H KaM'IaTKH. IlpoaHaJIH3HpoBaH cocTaB pJI~a Me:reopHTOB, 

B KOTOpLIX npe~oJiaraJIOCL npHCyTCTBHe CBepXTJI::>KeJILIX 

3JieMeHTOB. 

K HaCTOJI~eMy BpeMeHH B onLITax no noucKy cBepxTJI

::>KeJILIX 3JieMeHTOB nony'leHLI JIHWL KOCBeHHLie yKa3aHHJI 

Ha ux cy~ecTBOBaHue B npupo~e. Heo6xo~HMLI~aJILHeiiwue 
MeTO~'IeCKHe YCOBepmeHCTBOBaHHJI, BKJIIO'Ia1011Uie XHMH

qeCKyro nepepa60TKY 60JILWHX KOJIH'IeCTB HCCJie~yeMLIX 
py~, MHHepaJIOB H MeTeOpHTOB MJI o6ora~eHHJI CBepXTJI

::>KEiJILIMH 3JieMeHTaMH. BMecTe c TeM npoBo~HMLie pa6oTLI 

H y::>Ke C03~aHHLie MeTO~HKH HapJI~y C npo6JieMOH nOHCKa 

cBepxTJI::>KeJILIX 3JieMeHTOB no3BOJIJIIOT pewaTL pJI~ npuH

UHnHaJILHLIX 3a~aq MJI reOJIOrHH, reOXHMHH, KOCMOXHMHH. 
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onpe~eJIHT.b 

3a~T.bl OT 

p 6.biJI 

Ha rJiy6HHY 

paJILHemuue 

CllOHTAHHO ,l(EJI.Hll(HEC.H H30MEPM 

B 1962 ro~y a Jia6opaTopHH a nponecce pa6oT no cuu

Te3y 104 3JieMeHTa 6.b1JI OTKp.biT HOB.biH BH~ B:~epHOH 
H30MepHH: CUOHnlHHO ~eJIJIIUHeCB: H30Mep.bl. Jl~po CnOHTaH

HO ~eJIJI~erOCJI H30TOUa B TaKOM H30MepHOM COCTOJIHHH 

HMeeT BepOB:THOCT.b ~eJieHHJI B 10 
25 

pa3 60JI.bWe, 'leM 

B OCHOBHOM COCTOB:HHH. B 1965 ro~y 6wJia B.bl~
BHHyTa rHUOTe3a 0 TOM, 'ITO CTOJI.b pe3KOe H3MeHeHHe 

CBOHCTB B:~ep CBB:3aHO C 60JI.bWOH ~elilopMauHe:ii HX B 

H30MepHOM COCTOJIHHH. JIBJieHHe 6.biJIO Ha3BaHO ''H30· 

Mepue:ii «llopMw", uo ero npupo~a ocTaaaJiacL 3ara~xo:ii. 

OTKP.biTHe B.b13BaJio 6oJILWoii HHTepec yqeuwx a CCCP, 

PyMwuuu, .D;auuu, CWA, c~>Pr u AurJIHH, o~uaxo pon1. 

Jla6opa TOpHH JI~epH.biX peaKUHH B 3THX HCCJie~OBaHHB:X 
ocTaJiacL ae~yiUeii. Pa6oT.bl, npoae~euuwe 3~ec1., no3BOJIH

JIH rJiy6)Ke npOHHKHYT.b B MeXaHH3M KaK CUOHTaHHOro, TaK 

H B.biHY)K~euuoro ~eJieHHJI JI~ep, npuaeJIH K runoTe3e o 

CJIO)KHOH CTpyKType 6ap.bepa. B HaCTOB:IUee BpeMB: H3BeCTHO 

f)Ke 60Jiee 30 CnOHTaHHO ~eJIB:IUHXCJI H30MepoB, KOTOp.ble 

,ZJ,eTaJI.bHO HCCJie~YIQTCB: B pa3JIH'IH.b1X HaUHOHaJI.bH.biX UeHT· 

pax. B 3THX pa6oTax yqacTaoaaJIH cnenuaJIHCT.bl H3 6oJIL

WHHCTBa CTpaH - yqacTHHU OHJIH: BHP, )l;PB, r .IJ;P, 

MHP, CPP, CCCP. 

B 1966-1971 rr., H3yqaJI cnoHTauuoe ~eJieuue Tpauc-
1 

ypaHOB.biX 3JieMeHTOB, y'leH.ble Jia6opaTOpHH 06Hapy)KHJIH 

uoaoe HHTepecuoe JIBJieHue: 3ana3~.biBaroiUee ~eJieHHe aToM

H.biX JI~ep. 06pa3YIQ~ecJI B pe3yJIL"TaTe JI~epuwx peaxnu:ii 

HeiiTpOHO~elilHUHTH.ble H30TOn.bl, y~aJieHH.ble OT JIHHHH {3 -
CTa6HJI.bHOCTH, HCU.biT.biBaiOT {3+-pacna~. qaCT.b ~oqepHHX 
aTOMH.biX JI~ep 06pa3yeTCJI B B036y~eHHOM COCTOJIHHH 

c 3Hilprue:ii, npeB.biWaJOIUeii noTeHUHaJILH.bl:ii 6ap1.ep ~eJie
HHJI, H ucnwTwBaeT ~eJieHHe. K uacTOB:IUeMy apeMeHH 

CHHTe3HpoBaHo 4 H30Tona, ucnwTwBaroiUHe 3ana3~waaroiUee 
~eJieuue nocJie K -3axaaTa. B 6JIH)Ka:iimee BpeMB: npe~o

JiaraeTcJI UpOBO,ZJ,HT.b 6oJiee WHPOKHe HCCJie~OBaHHJI 3TOrO 

JIBJieHHB:. 

3aKaH'IHBaJI 0630p pa60T, B.blnOJIHeHH.biX B Jia6opaTOpHH 

no CHHTe3y ~aJieKHX TpaHcypaHOB.biX JI~ep H H3y'leHHIO 

CBOHCTB HX pacna~a, He06XO~HMO OTMeTHT.b, 'ITO 3TH 

pa60T.bl UOJIY'IHJIH IUHpOKOe UpH3HaHHe BO BCeM MHpe, H 

na6opaTOPHB: UO npaay C'IHTaeTCJI JIH~epoM B 3THX HCCJie· 

AOBaHHJIX. 

HCCJIE,l(OBAHHE H3JIYfJATEJIEH 
3AllA3,l(MBAIOII(HX llPOTOHOB 

B 1962 ro,ZJ,y yqeH.biMH Jia6opaTopHH 6wJia OTKp.biTa 

HOBaJI pa3HOBH,ZI,HOCT.b pa~HOaKTHBHOrO pacna~a JI~ep -

3MHCCHJI 3aUa3~.biBaJO~X UpOTOHOB. 3TO JIBJieHHe xapaK

TepHO ~JIB: 3Ha'IHTeJI.bHOrO 'IHCJia H30TOnOB, nepeHaC.biiUeH· 

H.biX UpOTOHaMH; fiy'IKH TJI)KeJI.biX HOHOB JIBJIJIIOTCJI HaH60Jiee 

31illileKTHBH.biM cpe,ZJ,CTBOM ~JIB: CHHTe3a TaKHX H30TOUOB. 

IIponecc p~cna~a cocTOHT H3 ~ayx CTyneue:ii. CHa'laJia 

HCUYCKaeTCJI no3HTpOH, 'laCT.b 3HeprHH pacna~a OCTaeTCJI 

B B:~pe H nep~~aeTCJI npOTOHy, KOTOp.bl:ii HMeeT CJia6yJO 

CBJI3.b c B:~poM. IIpoToH nocpe~cTBOM "TYHHeJILHoro" 

MeXaHH3Ma UpOXO~HT CKB03.b KYJIOHOBCKHH 6ap.bep H B.biJie

TaeT H3 B:,ZJ,pa. BoT npHMepw H3Jiy'laTeJieii 3ana3~.biBaJOIUHX 
npOTOHOB: lO~e, 116 Cs, 119 Ba . 

CoaMeCTHO c lilH3HKaMH H3 BHP coTpy~HHKH Jia6opa

TOpHH npoaeJIH WHPOKH:ii xpyr uccJie~oBauu:ii, npo~eMoHcT

pHpOBaBWHX, 'ITO HOBOe JIBJieHHe MO)KeT 6.biT.b C ycnexoM 

HCnOJI.b30BaHO ~ nony'leHHJI Ba)KHOH HH«ilopMaUHH 0 B:~pe, 
KOTOpYJO He ~aiOT ~pyrHe MeTO~.bl /H3y'leHHe OC06eHHOCTe:ii 

6eTa-pacna,ZJ,a C B.biCOKOH 3Heprue:ii, H3MepeHHe MaCC.bl H30· 

TOnOB, y~aJieHH.biX OT ~OJIHH.bl CTa6H.iJ.bHOCTH H UJIOTHOCTH 

B036y)K~eHH.biX COCTOJIHHH B 3aBHCHMOCTH OT 3HeprHH 

H T .n./. Ji.biJIH pa3pa6oTaH.bl KOHKpeTH.ble MeTO~.bl H3BJieqe

HHB: 3TOH HH«ilopMaUHH. 

B uacTOJIIUee BpeMB: B 3KcnepuMeHTax c 3ana3~waaro

IUHMH npOTOHaMH Ha nyqKe UHKJIOTpOHa TJI)KeJI.biX HOHOB -

Ji3MC-2 - HCUOJI.b3YeTCJI cnenHaJI.bHO pa3pa6oTaHH.biH B Jia-

6opa TOPHH 6wcTpo~eiicTBYJOIUHH Mace- cenapa Top. 
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llpu6op o6eene"'IHBaeT uenpephiBHoe :ncenpeeeuoe Bhi,I(ene

HHe pa,I(HOaKTHBHhiX H30TOnOB e 3a,I(aHHhiM MaeeOBhiM 

quenoM H H3y"'leHHe, eBOHeTB HX pa.I(HOaKTHBHOrO paena,I(a. 

flo CBOHM napaMeTpaM OH npeBOeXO,I(HT H3BeeTHhle o6pa3-

l(bl. 

Bene,!:( 3a Jla6opaTopueii JI.I(epHhiX peaK:u;uii B ueene,I(oBa

HHJI e npOTOHHhiMH· H3nyqaTellJIMH BKlliO"'IHnHeb pa3nH"'IHble 

na6opaTopHH B KaHa,I(e, cmA, I..J;EPHe. K HaeTOJIJ.UeMy 

BpeMeHH no,I(p06HO H3yqeHO OKOnO 30 npOTOHHO-aKTHBHhiX 

H30TOnOB. lJueno B03:MO:>KHhiX npOTOHHhiX H3lly"'laTeneii -He 

Meuee 200. Heene,I(oBaHHJI pa.I(HOaKTHBHoro paena,I(a· e ue

nyeKaHHeM npOTOHOB - 3TO HOBOe HanpaBneHHe JI,I(epHOH 

cim3HKH. 0Ho y:>Ke ,I(ano Ba:>KHhle eBe,I(eHHJI o eTpyKType 

JI.I(pa. Cne,I(yeT O:>KH,I(aTL, "'ITO pa3BHTHe ero B 6nu>KaiiWHe 

rO,I(hl npHBe,I(eT K HOBhiM HHTepeeHhiM pe3yllbTaTaM. 

IIOJIYIJBHHE H H3YIJEHHB 
CBOHCTBH30TOIIOB JIBTKHX3JIEMBHTOB 

C IIPE,4EJihHO EOJihHIHM H3Eh/TKOM HEHTPOHOB 

B JI.HP BnepBhle ,AnJI nonyqeuuJI nerKHX JI.I(ep e 6onb

WHM H36hiTKOM HeiiTpOHOB 6hlnH npHMeHeHhl peaKIJ;HH nepe

,I(a"'IH ua TJI>Kenhlx uouax. B pe3ynbTaTe 3KenepHMCHTOB, 

Ha"'laThiX BeeHOIO 1969 ro,I(a, nonyqeHhl Bee H3BeeTHhle ,I(O 

3Toro eaMhle TJI:>Kenhle H30TOnhl nerKHX 3neMeHTOB OT 
8 He 

,I(O 
4 °Cf H eHHTe3HpOBaHO 29 HOBhiX HeiiT~OHOH36hiTO"'IHLIX 

H30TonoB; epe,I(H HHXTaKHe,KaK 
2°C, 1 N, 240, 25 F, 

26 Ne.· B 3THX pa6oTax npHHHManu yqaeTHe clJH3HKH H3 

BHP H ITHP. lloKa3aHo, "'ITO BhiXO,I( TJI:>Kenhlx H3oTonoB 

nerKHX 3lleMeHTOB B peaKIJ;HJIX nepe,I(a"'IH e TJI:>KenhiMH 

HOHaMH B ,I(eeJITKH H COTHH pa3 60JtbWe, "'I eM Ha nyqKaX 

npOTOHOB BhiCOKHX 3HeprHii, KOTOphle HCnOllb30BanHCb ,I(O 

3TOrO KaK HaH6onee 34x}JeKTHBHhiH MeTO,I( nony"'leHHJI TaKHX _ 
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HYKllH.I(OB. lihlnu Ha"'laThl 3KcnepuMeHThl no 6onee ,I(eTanb

HOMY H3y"'leHHIO CBOHCTB 3THX H30TOnOB H OIJ;eHKe rpaHH:U~ 

JI.I(epuoii ycToii"'IHBOCTH - O.I(HOii H3 clJyH.I(aMeHTanbHhiX npo-

6neM JI,I(epHOH clJH3HKH: H3MepeHhl MaCChi TJI:>KenLIX H30TO

noB KHenopo,I(a 21 0 , 22 0 , npo,I(eMOHCTpHpOBaHa· JI,I(epHaJI 

ueycToii"'IHBOCTb 10 He u 13Be .· TaKHM o6pa3oM noKa3auo, 

"'ITO 8 He JIBnJieTCJI nocne.I(HHM ycTOH"'IHBhiM Jip.poM epe.I(H 

H30TOnOB renHJI. fipH npoBe,I(eHHH 3THX 3KCnepHMeHTOB 

HCnOllb30Ban~Cb HOBaJI 3KCnepHMeHTanbHaJI MeTO,I(HKape

rHCTpan;HH npo.I(yKTOB peaKIJ;HH C TJI:>KenhiMH HOHaMH - KOM-

6HHaiJ;HJI MarHHTHOrO aHanH3a H MeTO,I(a, B KOTOpOM e no-

MOJ.UbiO nonynpOBO,I(HHKOBhiX ,I(eTeKTOpOB H3MepJIIOTCJI 

y,I(enbHaJI HOHH3ali;HJI H 3HeprHJI "'laCTHIJ;. 

Pa.I(HOaKTHBHhlii · paeha.I( nerKHX ueiiTpouoo6oraJ.UeHHhiX 

JI,I(ep HCene,I(OBaneJI C nOMOJ.UbiO 3neKTpOMarHHTHOrO Maec

cenapaTopa, ,I(eiicTBYIOIUero uenocpe,I(eTBeHHO :Ha nyqKe 

UHKnoTpoua Y-300. C noMOJ.UbiO 3Toii yeTaHOBKH H3y"'leHhl 

OCHOBHhle XapaKTepHCTHKH pa,I(HOaKTHBHOrO pacna,I(a HO

BhiX H30TOnOB 25Ne H 41Cf H YTO"'IHeHa CXeMa pacna,I(a 
22F. 

H3MEPEHHE BPEMEll )J(H3HH 
B03EY)J(,4EHHhiX COCT ABiii:JX JI,4EP 

B 1969 ·ro,I(y B Jla6opaTopuu JI.I(epHhlx peaK:u;uii ua"'laT 

HOBhiH :UHKn Hecne,I(OBaHHH, CBJI3aHHhiX C H3MepeHHeM 

ynbTpaKOpOTKHX BpeMeH :>KH3HH B036y)K.I(eHHhiX JI,I(epHhiX 

COCTOJIHHH. PeaKIJ;HH C TJI:>KenhiMH HOHaMH ,I(aiOT YHHKanbHhle 

B03MO>KHOCTH npoBe,I(eHHJI TaKHX pa60T, nOCKOllbKY npo.I(yK

Thl peaK:UHH - B036Y:>K.I(eHHhle H.I(pa - .I(BH:>KYTCJI C BhiCOKOH 

CKOpOCTLIO /2-" 3~ CKOpOCTH CBeTa/, "'ITO n03BOllJieT H3Me

pJITL BpeMJI ~3HH COCTOJIHHH MeTO,I(OM ero cpaBHeHHJI;C 

BpeMeHeM nponeTa JI.I(poM KaKoro-nu6o Manoro paceToJI

HHJI. Bhlnonueuhl H3MepeHHJI BpeMeH :>KH3HH TJI:>Kenhlx .I(enJI-- - I -17 -1s I 
J.UHXCJI eOCTaBHhiX JI,I(ep B ,I(Hana30He 10 - 10 · C 
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c HcnoJILlOBaHHeM MeTo~a. npeMO>KeHHoro A.~. TyJIHHo

BLIM IMrY I H ocHoBaHHoro Ha Ha6mo~eHHH 34MJ,leKTa TeHeB: 

B ~~epHLIX peaKUH~X Ha MOHOKpHCTaJIJIH'leCKHX MHWeH~X. 

B 3TOM MeTo~e apeM~ >KH3HH cocTO~HH~ cpaBHHBaeTc~ 

C BpeMeHeM npoJieTa ~~pOM OT~a'lH paCCTO~HH~, 6JIH3KOrO 

HJIH MeHLmero, 'leM paCCTO~HHe Me~y ynop~~O'leHHLIMH 

nenoqKaMH aTOMOB B MOHOKpHCTaJIJie. 

YtJACTHB B PBHIBHHH 
HAPO,ll.HOX03.JiifCTBBHHMX 3A,ll.A q 

BLICOKHH ypoaeHL MeTo~H'leCKHX pa3pa6oTOK H 6onLwoB: 

onLIT, HaKOnJieHHLIH B Jia6opaTOpHH npH peWeHHH Hay'lHLIX 

npo6JieM, n03BOJIHJI y~eJIHTL 3Ha'lHTeJILHOe BHHMaHHe HC· 

nOJIL30BaHHIO MeTO~OB, annapaTypLI H 6a30BLIX YCTaHOBOK , 

M~ pemeHH~ pa3JIH'lHLIX npHKJia~Lix Ja~aq. 3TH pa6oTLI 

Be~yTC~ B HeCKOJILKHX HanpaBJieHH~X • 

B na6opaTopHH pa3pa6oTaHa TexHonorH~ npOH3BO~CTBa 

"~~epHLIX liJHJILTpOB" C ~HaMeTpaMH nop cy6MHKpOHHLIX 

pa3MepOB H nopHCTOCTLIO ~0 20~. IlpH llpOH3BO~CTBe 
TaKHX liJHJILTPOB HCnOJIL3YIOTC~ 34MJ,leKTLI, B03HHKaiOIUHe 

BO BpeM~ npOXO~eHH~ 3HeprH'lHLIX T~>KeJILIX 'laCTHU qepe3 

cnoB: noJIHMepa. B~oJIL TpeKa qacTHULI o6pa3yiDTc~ Hapy

meHH~ MaTepHaJia, COXpaH~IOIUHeC~ ~OCTaTO'lHO ~JIHTeJILHOe 

BpeM~. IlpH COOTBeTCTByiDIUeH XHMH'leCKOH o6pa60TKe 

npOHCXO~HT H36HpaTeJILHOe TpaBJieHHe MaTepHaJia B~OJIL 

TpeKoB c o6pa3oBaHHeM nop. IlpHMeHeHHe ycKopHTeJI~ 

T~>KeJILIX HOHOB ~aeT p~~ cymeCTBeHHLIX npeHMyiUeCTB 

B npOH3BO~HTeJILHOCTH H no UeJIOMY pa~y ~pyrHX Ka'leCTB. 

Ba>KHeHWHM HanpaaJieHHeM HcnoJIL3oBaHH~ HayqHoro 

noTeHUHaJia Jia6opaTOpHH ~JI~ peweHH~ HapO~HOX03~HCT· 
BeHHLIX 3a~aq ~BJI~eTC~ pa3pa60TKa MeTO~OB pa~HOaKTH· 
BaUHOHHoro aHaJIH3a. YHHKaJILHoe liJH3H'lecKoe H 3JieKTpoH

Hoe o6opy~oBaHHe no3BOJIHJIO pewaTL TaKHe Ja~aqH, KaK 

llp06JieMa KOHTpOJI~ 3arp~3HeHH~ OKpy>KaiOIUeH cpe~LI, H3Y;.. 

qeHHe pOJIH MHKp03JieMeHTOB B 6HOJIOrHH, aHaJIH3 reOJIOrH· 

'leCKHX o6pa3UOB. . 

MB~,ll.YHAPO,ll.HOBCOTPYAHHfJBCTBO 

C MOMeHTa opraHH3aUHH Jia6opaTOpHH BC~ ee Hayq

HO-HCCJie~oBaTeJILCKa~ ~e~TeJILHOCTL OCymeCTBJI~JiaCL B 

TeCHOM KOitTaKTe c HHCTHTyTaMH cTpaH ._ yqacTHHU OHJIH: 

HHCTHTYTOM ~~epHLIX HCCJie~OBaHHH H ~~epHOH 3HepreTHKH 

lionrapcKoB: AH H YHHBepcHTeTOM B ColiJHH, HHCTHTYTOM 

aTOMHOH liJHlHKH B JiyxapecTe H QeHTpaJILHLIM HHCTHTYTOM 

liJH3H'leCKHX HCCJie~OBaHHH B Jiy~anewTe, HHCTHTYTOM liJH· 

3HKH B XaHoe, QeHTpaJILHLIM HHCTHTYTOM ~~epHLIX HCCJie

. ~oBaHHH B PocceH~o:PiiJe 1r ,IJ.P I, MoHrOJILCKHM rocy~ap-
CTBeHHLIM yHHBepcHTeTo.M, yHHBepcHTeTaMH B Bapwaae 

H KpaKoBe, HHCTHTYTOM ~~epHoB: liJHl_HKH B KpaKoBe. 

CoaMecTHO c coTpy~HHKaMH HHCTHTyTa ~~epHLIX uccne

~oBaHHH H ~~epHoB: 3HepreTHKH EAH ICollJu~l c noMOIULID 

MeTO~a, HCnOJIL3YIDIUero 34MJ,leKT ~onnnepOBCKOrO CMeiUe

HH~ 3HeprHH raMMa-H3Jiy'leHH~ ~BH>KYUUIXC~ ~~ep, npoBo· 

~TC~ 3KCnepHMeHTLI no H3MepeHHIO BpeMeH >KH3HH Bpa· 

maTeJILHLix ypoBHeB: HeHTpoHo~ellJunHTHLIX ~~ep, o6pa3yro

IUHXC~ B peaKUH~x c T~>KeJILIMH HOHaMH. Onpe~eJieHLI ape

MeHa >KH3HH BLICOKOCnHHOBLIX B036y~eHHLIX ypOBHeHH30• 

TOnOB HTTep6H~ C MaCCOBLIMH 'lHCJiaMH OT 160 ~0 166 
-9 -12 

BO BpeMeHHOM ~Hana30He OT 10 ~0 10 C. ,lJ.JI~ 
3THX HCCJie~OBaHHH pa3pa6oTaH KOMnJieKC cneKTpOMeTpH· 

qeCKOH annapaTypLI C noJiynpOBO~HHKOBLIMH ~eTeK·TopaMH. 

OT~enoM pa~H03JieKTPOHHKH na6opaTOPHH coBMeCTHo 

C COTpy~HHKaMH QeHTpaJILHOrO HHCTHTyTa liJH3H'leCKHX HC

cne~oBaHHH IBHP I npoae~eH UHKJI pa6oT no ucnoJIL30Ba

HHID MaJILIX 3BM B liJH3H'leCKHX 3KCnepHMeHTaX. 

Jionee 10 JieT B Jia6opaTOpHH npOBO~HT 3KCnepHMeHTLI 

rpynna liJH3HKOB H3 QeHTpaJILHOrO HHCTHTyTa ~~epHLIX 
uccne~oBaHHH B Pocceu~o:Pille 1r ,IJ.P I. 0HH pa3BHBaroT 

MeTO~LI cneKTpOCKOnH'leCKHX HCCJie~OBaHHH aTOMHLIX ~~ep 
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Ha IIY'IKaX YCKOpeHHhiX TiDKellhiX HOHOB. fipoBe,IJ;eHHble HMH 
pa60Thl 1103BOnHnH IIOny'IHTL HOByro HH<IJOpMaUHIO 0 CBOHCT
BaX BhiCOKOCIIHHOBhiX B036y)K,II;eHHhiX COCTO.HHHH c<IJepuqe
CKHX H .o;e<IJopMHpOBaHHLlX .H,IJ;ep, a TaK)Ke ypOBHe:ii CllO)KHOH 
Kou<IJurypanuu B .a:.o;pax, K'OTOphle MoryT HMeTL llpuue6onL
woM B036y)K,IJ;eHHH pa3HY10 BenH'IHHY .o;e<IJopMaUHH. 

3Ta rpy1111a 3aHHMaeTc.a: TaK)Ke .o;pyro:ii aKTyanLHO:ii 
llp06neMOH <IJH3HKH T.H)KellhiX HOHOB. C IIOMOJULIO BhiCOK0-
34J<IJeKTHBHOH MeTO,IJ;HKH ,IJ;ll.H ClleKTpOCKOIIHH peHTreHOBCKHX 
nyqe:ii H M.HrKHX y ·KBaHTOB H3y'la10TC.H peHTreHOBCKHe 
ny'IH, B03HHKa10JUHe B llponeccaX CTOllKHOBeHH.H O'leHL 
T.H)KellhiX HOHOB C aTOMaMH MHWeHH C o6pa30BaHHeM KBa3H
MOneKyn.HpHhiX COCTO.HHHH /B llpe.o;enLHOM cnyqae KBa3H
aTOMOB/, li KOTOphiX Ha6nro.o;a10TC.H 3lleKTPOHHhle 060llO'IKH 
aTOMOB C CYMMapHhiM 3ap.a:,D;OM • pacceHBaiOJUHXC.H .H,D;ep •. 
fipH 3TOM MOryT KpaTKOBpeMeHHO Ha6nro.o;aTLC.H 3neKTpOH
Hble o60nO'IKH KBa3Ha TO MOB C TIOp.H,D;KOBhiM HOMepOM 3Ha
'IHTenLHO 6onLWHM,'IeM 100. TaKHe uccne.o;oaauu.a: MoryT 
,IJ;aTL CBe,IJ;eHH.H 06 3lleKTpOHHhiX COCTO.HHH.HX O'leHL T.H)Ke• 
nhiX, He BCTpe'laiOJUHXC.H B llpHpo.o;e, KBa3HaTOMOB. B qacT
HOCTH, B 6y,IJ;yJUeM 3TO MO)KeT ,IJ;aTL B03MO)KHOCTL 3KCIIepu
MeHTanLHOH llpOBepKH OCHOB KBaHTOBOH 3neKTPO,IJ;HHaMHKH 
B ycnoau.a:x caepxcunLHhiX 11one:ii. 

C 1966 ro.D;a B na6opaTopuu pa6oTaeT rpy1111a 4Ju3HKOB 
H3 BapwaacKoro yuuaepcuTeTa. 1ie3)Kene3Hhl:ii Topou.o;anL
Hhlii 6eTa-clleKTpoMeTp, a TaK)Ke 3neKTpouua.a: a1111apaTypa 
K He My, H3rOTOBneHHa.H B fiOllLWe, 6hlnH YCTaHOBneHLl Ha 
IIY'IKe T.H)KenhiX HOHOB. 

BbiiiOnHeHhl ,IJ;Ba HHTepeCHhiX UBKna pa6oT. TiepBLlH -
IIOBCKB .H,D;ep, llpe,IJ;CKa3aHHhiX TeopeTHKaMH, C OTPBUaTenL
HOH .D;e<IJopManueii B o6nacTH 50.::; Z .::; 82, B qacTHOCTH, 
B H3oTollax 120- 124 Cs. BTopo:ii - uccne.o;oaauue .a:.o;ep H3 
o6nacTH .o;Ba)K,II;hl 3aMKHYThiX o6ono'leK c Z =82; N = 
= 126 . .H.o;pa B 3TOH o6naCTH oco6eHHO y.o;o6Hhl .o;n.a: llpOBepKH 
pa3HhiX aapuaHTOB o6onoqequo:ii Mo.o;enu. B pe3ynLTaTe 
HCCne.o;oBaHHH 6hln 06HaPY.)KeH p.a:.o; HOBhiX H30TOIIOB H H30-
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Mepoa, 11onyqeua Ba)Kua.a: uucpopManu.a: .o;n.a: TeopeTu'leCKHX 
paC'IeTOB. 

. rpy1111a IIOllLCKHX <IJH3BKOB H3 lfHCTHTyTa .H,IJ;epHOH 4Ju-
3HKH B KpaKoBe B Teqeuue p.a:.o;a neT· 11poao.o;una H3yqeuue 
CXeM paclla,D;a H xapaKTepHCTHK B036y)K,IJ;eHHLIX COCTO.HHHH 
.a:.o;ep B WHpOKOM ,IJ;Halla30He 3neMeHTOB TiepHO,IJ;H'IeCKOH 
cucTeMhl ,D;.H.Meu.o;eneeaa. Ero 11poae.o;eu p.a:.o; 3KCIIepuMeu
TOB 110 Ollpe.o;eneHHIO qaCTOThl napMOpOBCKOH llpenecCHH 
MarHHTHhiX MOMeHTOB B036y)K,IJ;eHHhiX COCTO.HHHH .H,IJ;ep BO 
BHYTpeHHHX MarHHTHhiX IIOll.HX KpHCTannu'leCKHX peweTOK 
)Kene3a, Ko6anLTa u HHKen.a:. 

EonLwo:ii rpy11110:ii coTpy.o;HHKOB na6opaTopuu u Clle
nuanucTOB cTpau - yqacTHHU HHCTHTyTa 11poae.o;eu nuKn 
pa60T 110 H3y'leHHIO BhiXO,II;OB IIPO.AYKTOB .o;eneHH.H B036y)K
,IJ;eHHhiX .a:.o;ep u peaKnu:ii 11epe.o;aq B wupoKo:ii o6nacTH Mace 
u 3ap.a:.o;oa. 

B pa6oTaX 110 IIOHCKy CBepXT.H)KellhiX 3lleMeHTOB B llpH
po.o;e llpHH.HllH WHpOKOe yqaCTHe yqeHhle pa3nH'IHLlX HHCTH
TYTOB HPE, BHP, r,D;P, TIHP, CCCP. 

lla6opaTopu.a: 11no.o;oraopuo coTpy.o;uuqaeT co Cllenua
nucTaMH MouronLcKoro rocy.o;apcTaeuuoro yuuaepcuTeTa 
B o6naCTH IIPBMeHeHH.H .D;H3neKTPB'IeCKHX ,IJ;eTeKTOpOB B 
<IJu3HKe, reonoruu u 6uonoruu. Ha 6a3e 11onyqeuuoro H3 
BHP ue:ii:Tpouuoro reuepa Topa Hr -160 6onLwa.a: u Ba)I(Ha.a: 
pa6oTa aenacL yqeHhiMH ,D;PB 110 uccne.o;oaauuro .a:.o;epHLlX 
peaKUHH .D;ll.H ~IpHMeHeHH.H HX B aKTHBaUHOHHOM aHanH3e. 

CllenuanHCThl na6opaTopHH H <IJH3HKH BHP, r ,D;P, TIHP. 
u CPP llpoao.o;.a:T coBMeCTHhle pa6oThl 110 coaepweucTBo
BaHHIO 6a3oBhlx ycTaHoBoK B _3THX cTpauax. Oco6euuo 
HY)KHO OTMeTBTL 34l4JeKTHBHOe H llllO,IJ;OTBOpHoe COTpy,D;HH
qeCTBO na6opaTopuu c BapwaacKHM neuTpOM .a:.o;epuo:ii 4Ju-
3HKB B C03,IJ;aHHH .D;ll.H IIOllLCKHX <IJH3HKOB HOBOrO H30XpOH
HOrO UHKllOTpOHa T.H)KenhiX HOHOB Y- 200. lionLWa.H IIOMOJUL, 
oKa3~BaeMa.a: CllenuanucTaMH na6opaTopuu B . co3.o;auuu 
3Toro ycKopuTen.a:, no3aonuT B KpaT'Ia:iiwue cpoKH paciiiH
puTL 3KCIIepuMeHTanLHyro 6a3y cTpau-yqacTHHU.o;n.a: uccne-

-.D;oBauu:ii ua IIY'IKax T.H)Kenhlx HOHOB. BoripocaMH TexHHKH 
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ycKopeHH.II T.II>KCJihiX HOHOB HHTepecyiOTC.II H ~pyrHe Hayq
HhiC 1\CHTphl CTpau - yqacTHHI\ OHJIH. 

liOJILWa.ll 'laCTL COBMCCTHhiX pa60T conpOBO~aeTC.II 
KOMaH~HpOBKaMH Cnel\HaJIHCTOB Jia6opaTOpHH B CTpaHLI
yqaCTHHI\hl, r~e npOBO~RTC.II o6cy~eHH.II, KOHCYJILTal\BH, 
a TaK>KC 3KCnepHMCHThl Henocpe~CTBCHHO Ha ycTaHOBKaX. 

IIpHe3~ B OHJIH cnel\HaJIHCTOB H3 3THX CTpaH no3uo
JI.IICT HCnOJIL30BaTL HX nOMOIQL H KOHCYJILTal\HIO B pa6oTaX, 
npOBO~HMhiX B nJIP , a TaK>Ke CTHMYJIHpOBaTL pa3BHTHe 
HCCJIC~OBaHHH, npOBO~HMhiX B CTpaHax-yqaCTHHI\aX. 

na6opaTOPH.II COTPY~HH'IaeT c HHCTHTYTOM .ll~epuoii 
Ws3HKH B Opc3 l~paHI\H.III B o6nacTH H3y'leHH.II cuoiicTB 
T.II>KCJihiX H CBepXT.II>KCJihiX .ll~ep C nOMOIQLIO MHOr03ap.II~
HhiX uouou. IIpo~oJI)KaeTc.ll coTpy~HH'IeCTBO c HHCTHTYTOM 
H.liopa B Koneurareue, c uay<iHhiMH 1\CHTpaMH <I>Pr H 
~yrHX CTpaH. 

3Ha'IHTCJILHhiC ycneXH Jia6opaTOpHH CTaJIH B03MO>KHhl 
TOJILKO 6naro~ap.11 KOHI\CHTpal\HH YCHJIHH KOJIJICKTHBa Ha 
OCHOBHhiX HanpaBJICHH.IIX, TCCHOMY B3aHMO~eiiCTBHIO Hayq
HhiX H TCXHH'ICCKHX no~pa3~eJieHHH H WHPOKOMY Me~y
Hapo~HOMY coTpy~HH'IeCTBY. 

3a CHHTe3 KypqaTOBH.II H H3y'leHHe ero diH3H'IecKHx 
H XHMH'ICCKHX CBOHCTB, 3a OTKphiTHC CnOHTaHHO 
~eJI.IIIQHXC.II H30MCPOB r .H.~nepouy, B.A • .Z:U,yHHy, H.3Bape, 
C.M.IIonHKaHOBY B 1967 ro~y 6Lmanpucy~euaneHHHCKa.ll 
npeMH.II. 3a CHHTC3 H H3Y'ICHHC CBOHCTB aTOMHhiX ~ep 
B6JIH3H rpaHHI\hl .ll~epuoii YCTOH'IHBOCTH r .H.~nepoBy, 
B.3.1ienouy, B.B.BoJIKoBy, B.A.Kapuayxouy, IO.B.no6auo-

·. 

BY, B.n.Muxeeuy, IO.IJ,.OraHeC.IIHy,A.C.IIacroKy, n.A.IIeT
poBy, B.M.IIJioTKo,r.M;Tep-AKonL.IIHY 6hiJia npuc~eua 
rocy~apcTBCHHa.ll npeMH.II CCCP B o6naCTH HayKH H Tex
HHKH 3a 1975 ro~. naypeaTaMH rocy~apCTBCHHOH npeMHH 
.IIBJI.IIIOTC.II IO.II.raurpcKHii 11968 r.l H C.A.KapaM.IIH 
11972 r.l. 3a pa6oTy no H3Y'ICHHIO oco6euuocTeii o6pa-
30BaHH.II H pacnaAa T.II>KCJihiX TpaHcypaHOBhiX .ll~ep B peaK~ 
1\H.IIX C T.II>KCJihiMH HOHaMH B 1967 ro~y rpynne COTpy~HH
KOB na6opaTOpHH 6hiJia npHCY>K~eHa npeMH.II neHHHCKOrO 
KOMCOMOJia. 

,lJ;HnJioMaMH rocy~apCTBCHHOro KoMHTeTa CoBeTa Mu
HHCTPOB CCCP no ~enaM H3o6peTeHHii H OTKPWTHii 6wnH 
OTMC'ICHhl Bhl~aiOIQHCC.II .Hay'IHLIC ~OCTH>KeHH.II 30 COTpy~
HHKOB Jia6opaTOpHH. 

IIOMHMO Y'ICHhiX, Y~OCTOCHHLIX neHHHCKOH H rocy~ap
CTBCHHOH npeMHH, CYIQCCTBCHHLIH BKJI~ B Hay'IHLie ~o
CTH>KCHH.II JJa6opaTopHH BHecJIH B •. C.IiapameHKOB, H.B.Ko
necou, li.B.<I>edllinou ICCCPI, K.Kayu lrJJ.PI, C.Xoii

Hal\KH IIIHP I, E.Jioqeu IHPEI, H.naur IBHP 1. <l>aM 3yii 
XHeH I,D;PBI, OM 3aii XyH IKH,IJ;PI, r.HH~peam/CPPI, 
O.OTroucypeH IMHPI. 

B BLinOJIHCHHH nporpaMMLI Hay'IHO-HCCJie~OBa TCJILCKHX 
H Hay'IHO-TCXHH'ICCKHX pa60T Jia6opaTOpHH npHHHMaJIH 
yqacTHe cnel\HaJIHCThl HHCTHTYTOB cTpau-yqacTHHI\ OHJIH: 
A.C.KapaM.IIH, li.M.MaKOB, B.M.CTpyTHHCKHii ICCCPI, 
K.AneKcau~ep 1r ,D;P I, A.XpLIHKeBH'I IIIHP I, H. BLIJIKOB 
/CPPI H ~pyrue. 

~ 0-------------



Jla6opaTOpHll JIAepHLlX peaKIUIH. 

B HBCTBTyTe .u;eiiCTByeT MOIIUILIH llHKJIB'IeCKBi YCKOpBTeJU, MBOro
~ 3ap.&,llHLIX BOBOB - llHKnOTpOB Y-300. 

rpynna y'leHLlX HHCTHTyTa YAOCTOeHa JleHHHCKOi 
npeMHH 3a llHKn pa60T DO CHHTeJy H HCCneAOBaHH~ 
TpaHcypaHOBLlX JneMeHTOB. Ha CHHMKe : naypeaTLl 
JleHHHCKOI npeMHH r .H.«<>nepos, C.M .IlonHKaHOB, 
H.3sapa, B.A .~pyHH. 
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YHBKanbBble YCKOpB· 
Tenu ~y6Hbl cnylKllT 6a-
30ii ~nB MHOrBX COB· 
xecTuwx pa6oT OHJIH a 
HalUIOHanbHbiX BHCTB • 
TYTOB CTpaH • •meHOB 
OHJIH. IIonbCKBii yqe
uwii A .XpwuKeBB'I B03-
rnasun uccne~osauus 

cxex pacna~a a xapaKTe
pBCTBK B036y~eHHbiX 
B~ep B IIIBpOKOM ~ana· 
30He 3neMeHTOB. 3KC • 
nepBMeHTbl llpOBO~Cb 
Ba YCKOpBTene TBJKenbiX 
BOHOB Y-300. Y'laCTBB· 
KB pa6oT I cnesa uanpa
so/ : K.Kpynsc, A.:Sa
nau~a. A.XpwuKeBB'I. 

~ 

BnepBble B YCKOpH· 
TenbHOH TeXHHKe OC~e • 
CTBneuo Tau~exuoe coe
~HeHHe IUIKnOTpOHOB 
Y-300 B Y-200, 'ITO 
ll03BOnBnO YCKOpHTb TB • 
JKenble HOHbl repMaHHB, 
KpBBTOHa, KCeHOHa ~0 

3Hepraa - 8 M3B ua 
uyKnou. Ilonyqeuw ny'IKB 
BHTeHCHBHOCTbiD ~0 

1 0 11 'taCTBI(j C. 

~ 

06'be~HeHHbiH HHCTB • 
TyT oKa3wsaeT noxo~b 
BapwascKowy neuTpy 
B~epHOH 4JB3BKB B C03~a
HBB B30XpOHBOrO IUIKnO· 
TpOHa Y • 200. Ha CHBM • 
Ke : 3aMeCTBTenb ~
peKTOpa Jla6opaTOpBB 
s~epuwx peaKIUiii C.XoA
HalliCB B 3aMeCTBTenb 
uaqanbHHKa oT~enayc

KOPBTeneA 8.C.An4Jees 
ocwaTpHBaiDT y3nw ~eA
CTBYIOUtero B ~y6ue nHK" 
noTpoua Y- 200. ~ 



Ycnexy pa6oT no CHHTe3y HOBbiX 3JieMeHTOB cno
C06CTBOBRJIO C03~RHHe B lfHCTHTyTe ciJH3H'IeCKHX H 
XHMH'IeCKHX MeTO~OB 3KCnpeCCHOrO Bbl~eJieHHJI npo
~YKTOB Jl~epHbiX peaKI.{HH H HX H~eHTHciJHKRI.{HH . 

HaJia~Ky YCTRHOBKH ~JIJI HCCJie~OBRHHJI KOpOTKO-
lKHBYII.{HX RJibciJa- pa~ORKTHBHbiX TpaucciJepMHeBbiX 

~ :meMeHTOB Be~eT HRY'IHbiH COTpy~HHK IO.B . Jio6aHOB. 

Y CTRHOBKa ~JIJI CHHTe-
3a CUOHTRHHO ~eJIJIII.{HXCJI 
H30TOUOB ciJepMBJI, Kyp
'IRTOBHJI HHOBOro,l06-ro 
3JieYeHTa. HalKeHep 
H.A.~aHBJIOB B MexaHBK 
B.M . llnoTKO roTOBJIT 
annapaTypy K pa6oTe. 



PaAHOXHMHJC B.3.1ienoB npoH3BOAHT ycTaHOBJCY 
MHWeHH B raJoxpoMaTorpafiJH'Iecxoi CHCTeMe Allll 
JxcnpeccHoro XHMH'Iecxoro auanH3a npOAYXTOB J!Aep
HWX peaXIUIB. 

~nll nony'leHHJI nerxHx 
J!Aep C 60llbWHM H36WT· 
JCOM UeiTpOBOB npuMeBe • 
BW peaJCIUIB nepeAa'IB ua 
TilKellhiX BOHaX. B BOBOM 
MeTOAe HCfiOllb3yiDTCI 
TOBJCHe nonynpOBOAUB" 
lCOBWe AeTeJCTOpW B 
JnexTpowarBBTHWi aua
nu3aTop npOAYJCTOB 
IAepuwx peax!Uii. 

Hayquwe COTPYAHBJCB 
r .~.rPHABeB, B.JI.MB 
xeeB, A.r .ApTIDX, 
R.BHnb'IBBCJCB H na6o
pauT A.H.3onJCBB 3a 
uanaAJCoi annapaTypw. 

KaMepa cnelUiani>uoi 
JCOHCTPYXUBB, BXOAiwa.a 
B 3JCCnepBMeBTallbBYID 
ycTaBOBlCY /H3rOTOBne· 
ua B BeurpuB/. ~ 

Ha nyqxe TilKenwx HO
BOB yCT&HOBlleH 6e3lKe
ne3BWB TOpOBAallbHWi 
6eTa·cnexTpoMeTp, B3· 
roTOBneHHWi B BapwaB
cxow YHBBepcuTeTe. C 
ero nowowbiD rpynna 
nonbCJCBX filu3HJCOB BeAeT 
noucx IAep cnelUifiJB'Ie
cJCBx filopw. Hay'IHWe co
TPYAHBJCB T .Mopex, 
K.~ocT3 B na6opauT 
IO.H.rpafiJoB 3a c6op
xoi cnexTpoweTpa. 



~nR BCCneAOBaHBR 
CUOHT8HHO AenB~XCB 

B30MepOB BCUOnb3yeTCR 
MBKPOTpOB Ha 3HeprBIO 
3neKTpoHoB 15 M:JB. 
lloArOTOBKY K 3KCnepB· 
MeHTY BeAyT A . r.lie
noB, li.H.MapKOB, Hry
eH KoHr KxaHb B 
Ha~anbHHK ceKTopa 
IO.rr.raHrpcKBii. 

CoBMeCTH~e 3KcnepB
MeHT~ y~eH~e OHJIH H 
na6opaTOpBB BMeHH 
P .liepHaca /Opc3, ~paH
ua•/ npoBenB Ha ny~Ke 
TBlKen~X BOHOB AY6HeH· 
CKOro UHKnOTpOHa. Pa-
6oT~ B~UOnHRnHCb C 
UOMOII(biO ciJpaHI{Y3CKOrO 
Macc-cenapaTopa.rpyn
na ~8CTHBKOB 3KCnepB • 
MeHTa: Hay~H~ii COTPYA" 
HBK OHJIH 10.3.lle
HBOHJKKeBB~ B ciJpaHI{y3 • 
CKBe y~eH~e npociJeccop 
P .KnanBW, ~.HOK03, 
B.PeRCAOP41, P .~eplKO. 

6~CTPOAeHCTBYIO~ii Macc·cenapaTop H8 ny~Ke 
YCKOpeHH~X HOHOB BCnOnbJyeTCB AnB HJy~eHHB 

npoTOBHoii paABOaKTBBHOCTB •Aep. Hay~H~ COTPYA· 
HBK ~.~.60rA8HOB rOTOBHT YCT8HOBKY K pa6oTe. 

Hay~H~e COTPYAHBKB ll.rBnnHep B B.Hoii6epT 
BeAYT UOArOTOBKY annapaTyp~ AnB BJMepeHBB MrHO· 
BeHH~X B 38U83A~B810~X raMMa·cneKTpOB, B03HB· 
K810~X B BAepH~X pe8KI{BBX C TBJKen~MB HOH8MH. 





-
UBKJJ pa6oT no B3Y" 
~e~ xapaKTepHwx 
BpeMeH lKB3HH .a,nepHWX 
COCTOIHBH 6wn npose· 
neH l>.l>o~eswM , 
C.A.KapaM.aHoM,T.I>o-
~esoii, B.B.KaMaHH· 
HWM, M.TB:rBpH~eM. 

Y CTaHOBKa ,nn.a B3 • 
MepeHHJI BpeMeHH lKB3" 
HH B036ylK)I.eHHWX ypoB· 
ueii •.nep, nony~aeMwx 
B peaKUHJIX C TJilKenwMH 
HOHaMH. Hcnonb3yeTCll 
3~eKT .nonnneposcKoro 
CMeiUeHHI raMMa • H3 • 
ny~eHHll •.nep oT.na~H. 
pacna.naiOIUBXCll ua ne
Ty. C BWCOKOH TO~
HOCTbiO H3MeplleTCJI 
BpeMll HX lKB3HH B 06" 
naCTH OT 10 -12 AO 
to-9 c. 



Pa):lBOXBMB'feCKBe pa60TLI 3aHBMaiOT BaliCliOe MeCTO B BCCne):lOBa
HBJIX Jl):lepHLIX peaKUBH, npOBCXO):lJIIIUIX fiO):l ):leHCTBBeM TJilKenLIX BOHOB . 
Hay'IHLie coTpyJ:tHBKB IO.C.KopoTKBH B K.A.raBpBnoB npoBOJ:t11T paJ:tBo
XBMB'fecKoe pa3):leneHBe o6ny'feHHOH MBWeHB. 

B .l(y6He Ha 6a3e 
B3roToBneHHoro B BeHr
PHH Heii:TpOHHOrO reHe
paTopa y'feHLie H3 .l(PB 
BblfiOJIHHJlH HCCHe,AOBa
HHJI ll,~tepHLIX peaKitHH 
):lnll npHMeHeHHll nony
'feHHLIX ):laHHLIX B aKTH
BallHOHHOM aHaJlH3e. 

~ 

Pa):lHOXHMHKH KHM .l(e 
Eu, HryeH MoHr WBHb 
u A.AJ:taMeK. ~ 
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Yqea~e 06beAHHea-
Horo HHCTHTyTa BeAyT 
WHpOKHH llOHCK CBepX
TlllKeJihlX 3neMeHTOB B 
npapoAe . Cne~ 3THX 
3neMeHTOB HwYT B CTa
pHHH~X o6pa3uax xpyc-
Tanll H CBHHUOBOrO 
cTeKna·, MeTeopHTax, 
llOA3eMH~X BOAaX, lKe
ne3oMapraaueB~x Koa
KpeUHllx. 

Hayqa~e COTP YAHHKH 
B . II . Ilepen~rHH H0.0T

roacypeH a3yqa10T Bo3-
MOlKHOCTh B~JIBneHHll H 

HAeHTH~HKaUHH CneAOB 
CBepXTJIJKen~X KOCMH
qeCKHX liAep B MHHe
panaX H3 MeTeOpHTOB 
nanoBCKHH XyTop H 
MapbllnaXTH . 

CneA~ TliJKen~x liAep 
nepBHqH~X KOCMHqeCKHX 
nyqeii B OnHBHHe H3 
MeTeOpHTa llHnOBCKHH 
XyTop • 

~ 

B conliHYIO waxTy 
Ha rny6HHY 1100 MeTpOB 
BOAHOrO 3KBHBaneHTa 
6~n noMewea AnJI 3a
WHT~ OT KOCMHqeCKOrO 
H3nyqeHHll HeHTpOHH~H 
cneKTpOMeTp . 3TOT npa-
6op no3BOnlleT onpeAe
nHTh npHCYTCTBHe He
H3BeCTH~X aKTHBHOCTeii: 
B HHqTQlKH~X KQnHqecT
BaX - AO 10 - 16 Be COB~X 
Aoneii. ~ 



Ha nonyocTpoue qenexeH /KacnHiicxoe Mope/ u paiioHe rny6HHHoro 
pa3nOMa 3eMHOi KOphl Y'feHble HCCne,AOBanH DO,A3eMHble BO,Ahl, CO,AeplKa • 
DU~e aaanorH cuepxTJilKenwx 3neMeHTOB - cuHHeu, PTYTb, TannHi. 

~y6HeHCKHe ~H3HKH npHHRnH yqacTHe B 3KCne,AHJlHH COBeTCKOrO 
HAY'fHO"HCCne,AOBaTenJ,CKOrO CY.AHA "BHTR3b", HA KOTOPOM H3 pa3HbiX 
paioHoB THxoro oxeaHa c rny6HHhl 5Tb1C. MeTpou,~~;ocTauneHw lKene3o
MapraHueuwe xoHxpeUHH . 







c. 

c~~-EOPA TOPHJI HEil;PO~H~iJ q>H3HK~ ------ --- @ J 

EA30BMEYCTAHOBKH 

na30BOH ycTaHOBKOH lla6opaTopHH HeHTpOHHOH~H3H
KH /llHtl»/ JlBllJleTCJl HMllYllbCHbiH peaKTOp Ha 6biCTpbiX 

HeHTpoHax - Hn P, 3anyll\eHHbiH B 1960 rony. ,ll;o cax nop oH 

JlBllJleTCJl e,nHHCTBeHHbiM B MHpe HMllYllbCHbiM peaKTOpOM 

nepaonaqecKoro ,neHCTBHJl. 

OcHoBHa.ll qacTh aKTHBHOH 30Hbl peaKTopa cocTOHT 

H3 nnyTOHHeBbiX CTep:>KHeH, BCllOMoraTellbHaJl /BKnanbiW 

H3 ypaHa-235/ noMell\eHa Ha spall\aiDU\HHCJl nacK. Bnaro

nap.ll 3TOMY peaKTOp C03,IJ;aeT MOU\Hble BCllbiWKH- HMnynh-

Cbl HeHTpOHHOrO H3nyqeHHJl C qaCTOTaMH ~OBTOpeHHJl OT 

eTa no qeTblpex a ceKyHny. Bo3Mo:>KeH pe)I(IIM 6onee pen

KHX HMllYllbCOB. ,lJ;nHTenbHOCTb HeHTpOHHbiX BCllbiWeK peaK

TOpa COCTaBnJleT -v60 M KC H He 3aBHCHT OT qaCTOTbl 

HX llOBTOpeHHJl. B MOMeHTbl HMllYllbCOB peaKTOp HaxonHTCJl 

B HanKpHTHqecKOM COCTOJIHHH, H ero MOU\HOCTb nocTHraeT 

100 MBm npa 4 scnblwKax B ceKyHny co cpenHeu Ten

nosou MOU\HOCTbiO scero 25 KBm. TaKHM o6pa3oM, cpenH.Il.ll 

MOU\HOCTb peaKTOpa HaCTOllbKO Mana, qTO nn.11 OTBona Tenna 

nocTaToqHo B03nywHoro OXlla)f(,lleHHJl, a 3TO 3HaqHTellbHO 

ynpoll\aeT KOHCTPYKUHID peaKTopa. OnbiT nnaTenbHOH 
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3KcnnyaTaUHH noKa3an, qTo H.6P .llBn.lleTc.ll BbiCOKOCTa6anb

HbiM, Hane:>KHbiM H 6e3onacHbiM B pa6oTe annapaToM, 34>

cl>eKTHBHbiM B cl>H3HqecKHX accnenosaHHJIX. H3 3ana peaxTo

pa nn.11 nposeneHHJl 3KcnepHMeHTOB BblseneHbl 8 nyqKos 

/HeHTpOHOBonos/, no onHoMy H3 KOTOpbiX HeHTpOHbl neT .liT 

B BaKyyMe Ha paCCTOJIHHe 1 KM. 

_nng nposeneHHH 3KCnepHMeHTOB, Tpe6yiOIUHX 6onee KO
pOTKHX, qeM 60 MK C, HMllYllbCOB, HCllOllb3yeTCH pe>KHM 

pa60Tbl peaKTOpa C HH>KeKTOpOM - llHHeHHbiM YCKOpHTeneM 

3neKTpOHOB Ha 40 M3B llY3-40. IlyqoK 3neKTPOHOB Bbi

seneu Ha nononHHTenbHYID ypauosyro MHrneHb, noMell\eH

uyro BHYTPH aKTHBHOH 30Hbl peaKTopa. HeuTpOHbl, nony

qaeMble B MHllleHH B pe3yJibTaTe cl>oToHnepHOH peaKUHH 

B TeqeHHe KOpOTKOrO /2 MKC/ HMllYllbCa, YMHO>KaiOTCH 

B 100 HJIH 200 pa3 B peaKTOpe, pa6oTaiOIUeM B nonKpH

THqeCKOM pe:>KHMe. PeaKTOp B 3TOM cnyqae HCllOllb3yeTCH 

:KaK HMnynhCHbiH 6ycTep, B KOTopoM see pa3MHo:>Keuue 

HeHTPOHOB npoacxonHT TOllbKO Ha MrHOBeHHbiX HeHTpOHaX 

neneHHH. 3TO ll03BOnHeT YMHO:>KaTb B COTHH pa3. qacno 

HeHTpOHOB 6e3 3aTH>KKH HMnynhca, CBH3aHHOH C 3alla3-

nb1BaiOIUHMH HeHTpOHaMH. TaKaH CHCTeMa HMnynhCHOrO 

6ycTepa, no CHX nop enHHCTBeHHOrO, 6biJia BBeneHa B neu

CTBHe B 1964 rony. 



lloMBMO HEPa B JIY3-40, B 'IHcno ycTaHOBOK, pa6o

Tal0ll(BX B JIH<I>, BXOJVIT ~Ba 3neKTpOCTaTB'IeCKBX yCKOpBTe· 

m1 3r-s B 3.r-2 TBna BaH-~e-rpaaclJa. Ha ycTaHoBKe 3r-s 

YCK0p1110TC11 npOTOHLI, ~~HTpOHLI B BOHLI renBg-3 ~0 3Hep· 

rBB 5 M3B. Ha 3r-2 ycKop11eTC11 TPBTBii. 3r-s BMeeT 

6 ny'IKOB, BLIBe~eHHLIX B ~Ba 3KCnepBMeHTanLHLIX 3ana. 

OCHOBHhiE HAIIPABJIEHH.JI HCCJIE):(OBAHHH 

Ha3BaHBe na6opaTopBB KaK HenL311 nyqwe nepe~aeT 

Cy~QHOCTL npOBO~BMLIX 3~eCL BCCne~OBaHBH • BCCne~OBa· 

HBii c noMOII.(LIO HeiiTpOHOB. Oco6eHHOCTLIO HeiiTpoHa, 
onpe~engro~Qeii ero npeBMy~QeCTBQ ~ng WBpoqaiiwero Kpy

ra 3KCnepBMeHTOB, 11Bn11eTC11 OTCYTCTBBe 3neKTPB'IeCKOrO 

3apg~a. OH cnoco6eH B CBny 3Toro npoHBKaTL B nro6Lie 

g~pa B npB nro6oii 3HeprBB. llpB B3aBMO~eHCTBBB C g~

paMB TaK Ha3LIBaeMLIX pe3oHaHCHLIX HeHTpOHOB, 3HeprBIO 

KOTOpLIX MO>KHO O'leHL TO'IHO B3MepHTL /OHa ne>KHT B npe

~enax OT 1 3B ~0 10 K3B/ o6pa3YIOTC11 KOMnayH~·COCT011" 
HB11 - g~epHLie ypoBHB c 3HeprBeii B036y~eHB11 6710 M3B 
/HeiiTpOHHLie pe30HaHCLI/. HHTepec npe~cTaBn1110T pa3· 

nB'IHLie KBaHTOBLie xapaKTepBCTBKB 3TBX ypOBHeH: WBpB· 

Ha, 3neKTpOMarHBTHLiii MOMeHT, cnBH. Ey~y'IBHe3apg>KeH

HLIM, HeiiTpOH o6na~aeT MarHBTHLIM MOMeHTOM, npHTOM 

3HeprHH Me~neHHLIX /"TellnOBLIX"/ HeiiTpOHOB 6nB3Ka K 

3HeprHB aTOMHLIX B BHyTpBMOneKyngpHLIX ~BB>KeHBH B 

TBep~LIX Tenax B >KB~KOCT11X. Jinaro~apg .3TOMY HeiiTpOH 

11Bn11eTC11 YHBKanLHLIM 30H~OM ~ng B3y'leHB11 MarBBTHLIX 

cBoiicTB, cTpyKTYPLI B JJ;BHaMBKB KOH~eHcBpoBaHHLIX cpe~. 

CaM HeiiTpoH, KaK 3neMeHTapHag qacTB~a, TaK>Ke cny>KHT 

06beKTOM B3y'leHB11, BLI3LIBa11 npBCTanLHLIH BHTepec clJB· 

3BKOB. • 

Bee Ha3BaHHLie oco6eHHOCTB 3Toii qacTB~LI Haxo~gT 

OTpa>KeHBe B BCCne,IJ;OBaHB11X na6opaTOpBB, KOTOpLie Be~yT· 

cg B o6nacTgx: 

• g~epHOH clJB3BKB /HeHTPOHHa11 cneKTpOCKOllB11 Jl~ep/; 

• clJB3BKB 3neMeHTapHLIX 'laCTB~ /clJyH~aMeHTanLHLie 
CBOHCTBa HeHTPOHa/; 

• ~B3BKB TBep~OrO Tena fBccne~OBaHB11 KOH~eHCBpo
BaHHLIX cpe~ C llOMOIQLIO pacCe11HB11 HeiiTpOHOB B ·3cllclleKTa 

Mecc6ay3pa/. 

PeaKTOP HEP c BH>KeKTopoM npe~cTaBn11eT 6onLWBe 
B03MO>KHOCTB ~ng O~HOBpeMeHHOrO llpOBe,IJ;eHB11 BCCne~OBa· 

HBH B Ha3BaHHLIX o6naCT11X, TaK KaK OH CO'IeTaeT B ce6e 

npeHMy~QeCTBa KaK peaKTOpOB • 6onLWyiO CBeTOCBny, TaK 

B ycKOPBTenLHLIX ycTaHoBOK - BMnynLCHOCTL. B na6opa

TOPBH Be~yTC11 TaK>Ke BCCne~OBaHB11 nerKBX g~ep C no· 

MOIQLIO 3apg>KeHHLIX 'laCTB~, YCKOpeHHLIX nocpe~CTBOM 

3neKTpOCTaTB'IeCKBX reHepaTOpOB. 

PA3BHTHE HEPa 

llpBH~Bn BMnynLcHoro peaKTOpa HEP 6Lin npe~no~eH 

nepBLIM JJ;BpeKTopoM OHJIH ,D;.H.EnoxBH~eBLIM. Pa3pa-

6oTKa npoeK-1-a peaKTopa 6Lina Ha'laTa e~Qe B <I>B-

3BK0-3HepreTB'IecKoM BHCTBTyTe rocKOMBTeTa no 

BcnonL30BaHBIO aTOMHOii 3HeprBB CCCP. B nocne,IJ;yro~QeM 

pa60TLI npOBOJJ;BnBCL COBMeCTHO c OHJIH. IIep:BLiii Ba

pBaHT peaKTopa, 3any~QeHHLiii 23 BIOH11 1960 ro,IJ;a, 6Lin 

pacc'IBTaH ~ng pa60TLI Ha cpe~Heii MOIQHOCTB 1 KBm, 
O,IJ;HaKO OKa3anOCL, 'ITO OH CllOCOfieH o6ecne'IBBaTL MOIQ" 

HOCTL 3 KBm, 'ITO B BCllOnL30BanoCL B 6onLWBHCTBe 3KClle • 

pBMeHTOB. llepBLIM BH>KeKTopoM HEPa ~ng BcnonL3oBaHB11 

ero B KaqecTBe BMnynLcHoro 6ycTepa no npe~no>KeHBIO 

· H.M.<I>paHKa B <I>.JI.illanBpo cny>KHn ycKopBTenL 3neKTpo-

HOB • MBKPOTpOH, llOCTpOeHHLIH B 1964 ro~y B co· 

Tpy~HB'IeCTBe c HHCTBTYTOM illB3B'IecKBX npo6neM 

AH CCCP. 10 BIOH11 1969 ro~a 6bm BBe~eH B ~eiiCTBBe 

HEP-30 - HOBLiii -Mo~BcllB~BpoBaHHLiii BapBaHT peaKTopa 

HEP c ynyqweHHOii KOHCTPYK~Heii pg~a y3nOB B HoBoii 

cBcTeMoii B03JJ;ywHoro oxna~eHB11. Cpe~Hgg MOmHOCTL 
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peaiCTopa BhlpOCJia B 8 pa3 H COCTaBHJia 25 KBTfl. 24 MapTa 
1970 ro.u.a BCTynHJI B CTpoii: HOBLIH HH)KeKTOp 1C peaKTOpy -
JIHHeiiHhlii: ycKopuTeJIL :meKTPOHOB Ha 3Hepruro 40 M 3B 
C HMnyJILCHbiM TOICO~ 200 MA. 

B 1971 ro.u.y 3a C03.U.aHHe uccne.u.oBaTeJILcKoro peaK
Topa HEP H peaKTOpa HEP C HH:>KeKTOpOM ,lJ;.H.EJIOXHH
~eB, H.M.MaTopa, C.K.HuKonaeB, B. T .Py.u.eHKO, 
H.M.ci>paHK, E.II.IIIa6aJIHH, ct>.JI.IIIanupo 6biJIH y.u.ocToeHLI 
rocy.u.apCTBeHHOH npeMHH CCCP. 

C 1970 rO)J.a B Jia6opaTOpHH HaqaJIOCb CTpOHTeJILCTBO 
MO~Horo HMnynLCHOrO peaKTOpa Ha 6LICTpbiX Heii:TpOHaX 
c :>KH.U.KOMeTannuqecKHM oxna:>K)J.eHHeM. PeaKTop nonyqliJI 
Ha3BaHue HE P- 2, npoeKTHpyeMaH Benuquua ero cpe.u.Heii 
TennoBoii: MO~HOCTH cocTaBJIHeT 4 MBm. IIpoeKTHpyeTCH 
H 6onee MO~HhiH HH)KeJCTOp K 6y.u.y~eMy peaiCTOpy - yCKO
pHTeJIL 3JieKTpOHOB HH)J.yK~HOHHOro THna Ha 3HeprHIO 
30 M3B, c TOKOM B HMnynLce .u.o 250 A. 

H3MEPHTEJibHb/H .QEHTP 

Bee 3KcnepuMeHThl Ha HEPe Be.U.YTCJI no MeTo.u.y Bpe
MeHH npoJieTa. Jlro6oii peaKTOp .u.aeT CnJIOIIIHOH 3Hepre
THqecKHH cneKTp HeiiTpOHOB, O)J.HaKO HEP HCnycKaeT HX 
HMnyJILCaMH, o6ecnequBaJI 3clxbeKTHBHYIO B03MO)KHOCTL 
cneKTpocKonuu no BpeMeHH nponeTa. Ka)K)J.aH BCnhiWKa 
peaKTOpa - 3TO HaqaJIO OTCqeTa BpeMeHH, OTHOCHTeJILHO 
KOTOpOrO H3Mep.lleTCJI MOMeHT perHCTpa~HH HeHTpOHa, 
nponeTeBwero 3a.u.aHHOe paccTOJIHHe oT peaKTopa .u.o .u.e
TeKTopa. BpeMH nponeTa H3MepHeTcH c noMo~LIO CJIO)KHhiX 
pa)J.H03JieiCTpOHHhiX npH6opOB - MHOrOKaHaJILHbiXppeMeH
HbiX aHaJIH3aTopoB. B Jia6opaTOPHH HeiiTpoHHOH lbH3HKH 
6b1JI C03)J.aH H3MepHTeJILHO- BblqHCJIHTeJILHhiH ~eHTp, 

n03BOJIHBWHH HaKanJIHBaTL H o6pa6aTbiBaTL 3KCnepHMeH
TaJILHLie .u.aHHhle ~eHTpanu3oBaHHo. 3.u.ecL cocpe.u.oio-
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qeHLI MHoroKaHaJILHLie auanH3aTopLI pa3uoro THna H ycT
poiicTBa BLIBO)J.a HH4JopMa~HH Ha 6yMa)KUYIO JleiiTY, q)a4Jo -· 
nocTpOHTeJIL H B BLJqucnuTeJILHYIO Mawuuy E3CM-4. H3-
MepuTenLHLiii ~eHTp CBJI3aH C 6onee MO~HLIMH MaWHHaMH 
JIBT A nocpe.u.cTBOM 4JopTpauuoii CTaH~HH. 

HAYlJHhiE ,40CTH)f(EHHJI JIHC/J 3A 20 JIET 

Heiimponna.R cneKmpocKonu.R 
.ROep 

HayqHLie ny6nHKa~HH coTpy.u.uuKoB Jia6opaTopuu 
HeHTpOHHOH 4JH3HICH, noCBJI~eHHLie pe3yJILTaTaM uc-
CJie)J.OBaUHJI CBoiicTB H.U.ep Ha HE Pe, BnepBLie yBH-
.u.enu CBeT B 1962 ro.u.y. ELIJIH nonyqenbl no.u.po6uLie 
.u.aHHhle o cBoiicTBax HH.U.HBH.U.yanLHLIX H)J.epHLIX ypoBueii, 
B oco6euuoCTH o6 ux cnuuax u pa.u.ua~HOHHhiX wupuuax, 
HMeiO~He 6onLwoe Hayquoe H npHKna.u.uoe 3uaqeuue. ·B H3-
MepeHHJIX WHpOKO npHMeHJIJIHCh pa3)J.~JieHHble H30TOnLI, 
npe)J.OCTaBJIJIBWHeCJI roc4JOII)J.OM CTa6HJibllhiX H30TOnOB 
CCCP. ,lJ;nH .u.enH~HXCH H.U.ep 6biJIH H3MepeuLI Ba)KHhle .U.JIH 
Jl)J.epUOH 3HepreTHKH xapaKTepHCTHKH, BKJIIOqaJI 3Hepre
THqeciCyiO 3aBHCHMOCTb OTHOWeHHJI norJIO~eUHJI K )J.eJie
HHIO. 3TH pa60TLI BHeCJIH cy~eCTBeHIIhiH BKJia)J. B KJiaCCH
qecKyiO HeHTPOHHYIO cneKTpOMeTpHIO, TaK KaK HX pe3yJIL
TaTbl o6oraTHJIH HMeBWHeCJI npe)J.CTaBJieHHJI 0 CTaTHCTH
q~CKHX CBOHCTBaX Jl)J.ep, 0 ueiiTpOHHOH CHJIOBOH 4JyuK~HH, 
0 CHCTeMaTHKe pa)J.Ha~HOHHLIX WHpHH pe30HaHCOB. H3Me
peHHhle xapaiCTepHCTHKH HeiiTpOHHLIX pe30HaHCOB BOWJIH 
B Me:>K)J.yHapO.U.HYIO COKpOBH~HH~Y 3KCnepHMeHTaJILHbiX 
)J.aHHhiX - "ATJiaC HeHTpOHHLIX nonepeqHLJX ceqeHHH"~· Jla-
6opaTOpH.Il HeHTpOHHOH 4JH3HKH 6hiCTpO npuo6pena H3BecT
HOCTL. ICaK O)J.HH H3 MHpOBLIX ~eHTpOB HCCJie)J.OBaHHH B 06-

JiaCTH HeiiTpOHHOH 4JH3HICH: 



IlOAJipU306U1111ble HeiimpOHbl 

u 110pa 

llpH B3aHMO~eHCTBHH Me~neHHhlX HeHTPOHOB C g~-
paMH, CO~ep:>Ka~QHMH He'leTHOe 'IHCllO npOTOHOB 

HllH HeHTpOHOB, B03HHKaiOT ~Ba Knacca COCTOH-

HHH, oTnH'IaiOmuxcg ~pyr oT ~pyra no cnuHy. ,l(ng 

TOI'O 'IT06hl onpe~enHTb cnHH HeHTpOHHOI'O pe30HaHCa, 

o6hl'IHO HCnOllb3YIQT KOCBeHHhle MeTO~hl. llpHMhlM CnOC060M 

onpe~eneHHH CnHHOB MOI'YT CllY:>KHTb H3MepeHHH C nonHpH-

30BaHHhlMH HeHTpoHaMH H nonHpH30BaHHhlMH g~paMH. Me

TO~ nony'leHHH ny'IKOB nonHpH30BaHHhlX HeHTpOHOB B pe-

30HaHCHOH o6nacTH :meprHH unepahle 6Mn paJpa6oTaH 

B llH<I>. HM JIBHncH MeTo~ npony.cKaHHH HeHTPOHOB qepe3 

nonHpH30BaHHYIO npoTOHHYIO MHWeHb, npe~no:>KeHHhlH B 

1963 ro~y H peanHJOBaHHhlH B ycTaHOBKe ~nH ~HHaMH'IeCKOH 
llOllHpH3a~HH npOTOHOB. llnO~OTBOpHOCTb ero 6Mna npo

~eMOHCTpHpOBaHa npH H3MepeHHH CllHHOB pe30HaHCOB ronb

MHH. MeTo~ 6Mn npe~MeToM o6cy~eHHH Ha Me~yHa
po~HOH KOHclJepeH~HH llO HeHTpOHHOH cPH3HKe B AHTBepneHe 

B 1965 ro~y H B ~allbHeHWeM CTan WHpOKO npHMeHHTbCH. 

O~HoupeMeHHO c nony'leHHeM nonHpH30BaHHhlX HeHTpoHOB 

6Mna C03~aHa H llOllHpH30BaHHaH ~eHTpOHHaH MHWeHb. 

3KcnepHMeHT C nonHpH30BaHHbiMH HeHTpOHaMH H ~eHTpO

HaMH peWHll CTaphlH cnop cPH3HKOB-TeopeTHKOB OXapaKTepe 

CllHHOBO~ 3aBHCHMOCTH aMllllHTY~ HeHTpOH-~eHTpOHHOI'O 

pacceHHHH. 

MazHUIIIHbze MOMeHIIIbl 

KOMnayHO-COCIIIOJIHUU 

MarHHTHhle MOMeHThl BhlCOKOB036y~eHHhlX KoM-

nayH~-cocTOHHHH H~ep /HeHTpOHHhlX pe30HaHCOB/ 

~o He~aBHero upeMeHH He HJMepHnHcb. H ~eno 
6hlnO He B OTCYTC'TBHH HayqHoro HHTepeca unu 

ni0603HaTellbHOCTH cPH3HKOB, a B TOM, 'ITO H .3~eCb 
He 6hlll0 H3BeCTHO, KaK 3TO C~enaTb, nOCKOllbKY 

BpeMH :>KH3HH H~pa B B036y~eHHOM COCTOHHHH O'leHb 

wanoe - MeHee 10-14 
c. B 1967 ro~y B llHcl» npe~no:>KHnu 

H3MepHTb MarHHTHhle MOMeHThl C nOMOlQbiO Ha6nro~eHHH 

C~BHra HeHTpOHHhlX pe30HaHCOB H~ep, oxna~eHHbiX ~0 

CBepXHH3KHX TeMnepaTyp B npHCYTCTBHH O'leHb CHllbHOI'O 

MarHHTHOI'O nonH. ,l(ng 3TOH ~enH HCnOnb30BallHCb BHyT

peHHHe MarHHTHhle nonH, C03~auaeMhle CaMHMH aTOMaMH. 

MarHHTHhle MOMeHThl 6MnH HJMepeHhl ~nH HecKonbKHX 

peJoHaHcou 3p6HH H ~Hcnpo3HH. TeopeTHKH ,l(y6Hhl, npe~
CKaJaawue nOpH~OK BellH'IHHhl MOMeHTOB BhlCOKOB036y:>K

~eHHhlX COCTOHHHH, OKa3allHCb npaBhl: 3KCnepHMeHTallbHble 

BellH'IHHhl 6nH3KH K 3Ha'leHHHM MarHHTHbiX MOMeHTOB 

HH3Kone:>KaiQH:x g~epHhlX ypoBHeH. 

AAbgXz- pacnao 
KOMnayHO-COCIIIOJIHUU 

AnLcba-pacna~ H~ep HJyqaeTcH ~aBHo, _co upe-

MeHH OTKphlTHH pa~HOaKTHBHOCTH, O~HaKO anbclJa-

pacna~ H~ep, HaXO~HlQHXCH B BhlCOKOB036y~eHHhlX 
KOMnayH~-COCTOHHHHX, He Ha6nro~anCH. B 1966 ,ro~y 
cPH3HKH llH<I> nepBhlMH ony6nHKOBanH pe3yllbTa

Thl no anbclJa-pacna~y HeHTpOHHhlX pe30HaHCOB HeO~HMa 
H caMapHH. Tpy~HOCTb 3KcnepHMeHTa JaKnro'lanacb B TOM, 

'ITO BpeMH :>KH3HH H~ep B TaKHX B036y:>K~eHHhlX COCTOHHHHX 

HacTOllbKO Mano, 'ITO anbcba-pacna~, KaK npauuno,He ycne

uaeT npoHJOHTH. CoJ~au opuruHanbHhle ~eTeKTOphl BhlCOKOH 

'IYBCTBHTenbHOCTH H HCnOllb3YH MOIQH:ble HeHTpOHHhle 

noTOKH peaKTopa HE P, yqeHhle llH<I> no~ pyKOBO~CTBOM 
IO.ll.llonoua ocylQeCTBBnH 3KcnepuMeHThl, B KOTOphlX 

y~anocb cpe~H MHnnuoHa cnyqaeu ucnycKaHHH raM-
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Ma-nyqeif, B03HHKaiO~HX npH 3aXBaTe HeHTpOHa, 
3aperHCTpHpOBaTL nOHBneHHe O~HOH anL~a-qaCTHU~. 

B ~anLHeHWeM y~anOCL He TOHLKO COC'IHTaTL 3TH 
anL~a-qacTHU~, .. HO H H3MepHTL HX 3HepreTH'IeCKHe 
cneKTP~ ~na Ka)KJI;oro pe3ouauca B oT~enLHOCTH. Pe3ynL
TaT~ nony'IHHH WHpOKyiO. H3BeCTHOCTL BBH~Y HX nepcneK
THBHOCTH ~ng H3y'leHHH B~COKOB036y~~eHH~X COCTOHHHH 
a~ep. CoBMeCTH~e c llH«l> pa6oT~ no 3TOH TeMe Be~yT 
HHCTHTYTM qexocnoBaKHH H ll0~3HHCKHH YHHBepCHTeT 
/IIHP/. 

,TeopeTH'IeCKHMH acneKTaMH anL~a-pacna~a a~ep H3 
ueiiTpOHH~x pe3oHaHCOB 3aHHMaiOTCH TeopeTHKH OHJIM, 
H Mo~o ua~eaTLCH, 'ITO o6'Le~HHeHHe ycHnHil 3KcnepH
MeHTaTopoB H TeopeTHKOB ~aCT CBOH nno~~. 

YAbmpaxoAoOHbze HeumpoHbZ 

B 1959 ro~y COBeTCKHH TeopeTHK aKa,lleMHK 
JI.Ji.3enL,llOBH'I o6paTHn BHHMaHHe Ha OC06We CBOH-
CTBa O'leHL Me,llneHHLIX, CO CKOpOCTHMH MeHee 

10 M/C, ynLTpaxono~H~X HeHTpOHOB /YXH/ H npe~cKa3an 
He06~'1HYIO B03MO)KHOCTL xpaHeHHH HX B 3aMKHYT~X CO
cy~ax. 06Hapy*eHHe ynLTpaxono~H~X HeHTPOHOB OKa3a
HOCL BeCLMa Tpy~HLIM ~enoM,nOCKOHLKy HX ,llOHH B Tenno
BOM cneKTpe HeHTpOHOB,nonyqaeM~X HapeaKTOpe,COCTaB
naeT TOHLKO O~HY CTOMHnnHap~HYIO 'laCTL. B 1968 ro~y Ha 
MBPe no~ pyKOBO,llCTBOM npo~. cl>.ll.IllanHpo 6wno ocy
mecTBneHo nepBoe ycnewHoe Ha6nro~eHHe ynLTpaxono.n.
Hwx HeHTpOHOB. B ~anLHeilrueM B COBMeCTHOH pa6oTe llHCI» 
H HHCTHTyTa aTOMHOH 3HeprHH HM. H.B.KypqaToBa 6~nH 
npoBe~euw 3KCnepHMeHT~ no xpaHeHHIO YXH H ocTpoyM
HWe On~T~ no H3MepeHHIO HX cneKTpa, B KOTOp!>IX ynLTpa
XOHO,llH~e HeHTpOH~ no~HHManHCL Ha 3a~aHHYIO B~COTY 

HnH na.n.anu BHH3. BpeMH xpaHeHHH YXH B 3aMKHyT~x 
cocy~ax nopa.n.Ka 30 c y~e ~ocTHrHyTo. 06Hapy~eH 

34x}leKT aHoManLHofo nornomeuHH YXH, MexaHH3MKOTopo-
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ro noxa He aceH. ·. Bwa<?_HeHHIO ero nocBHIUeHo 6onLwoe 
KOnH'IeCTBO 3KCnepHMeHTanLHLIX H TeopeTH'IeCKHX pa60T 
nocne.n.HHX neT. OT HCCne.n.oBaTeneil ynLTpaxono,llHWX HeHT
pOHOB O~,llaiOT pe3yHL.TaTOB, · KOT~pwe n03BOHHT npHMe
HHTL YXH B HeHTPOHHOH onTHKe, B ~H3HKe TBep.n.oro Tena 
H B ~H3HKe 3neMeHTapHLIX 'laCTHU. 

B Hccne.n.oBaHHH ynLTpaxono,llHWX HeHTPOHOBBKniD'IH
nucL HHCTHTYT a.n.epHWX uccne~oBaHHH H a.n.epHOH 3Hepre
THKH BAH H pa.n. HHCTHTYTOB CoBeTCKoro Coro3a. Oco6eu
HO nepcneKTHBHO H3MepeHHe 3HeKTpH'IeCKOrO ,llHnOHLHOrO 
MOMeHTa CaMOrO HeHTpOHa B 3KCnepHMeHTe C npHMeHeH~
eM YXH. 

3(x/JeKm Mecc6ay3pa 

illHpOKO H3BeCTHa rpoMa,llHaa ponL 34x}lexTa 
a.n.epHoro raMMa-pe3oHaHca B coBpeMeHHOH Hayxe 
H TeXHHKe. lla6opaTOpHH HeHTpOHHOH ~H3HKH 6~na 
B 'IHcne nepB~x, Ha'la:Bwux ero H3y'leHHe. 3.n.ecL no.n.pyxo
BO.IlCTBOM IO.M.OcTaHeBHifa ocymecTBneH~ uccne.n.oBaHHH 
CBOHCTB. pH,lla cnnaBOB, MHHepanoB, MeTeOpHTOB H pa3nH'I
H~X XHMH'IeCKHX coe,llHHeHHH. B 1971 ro.n.y B llHcl> OCBOeHa 
MeTO,llHKa pa60T~ C UHHKOM-67 - YHHKanLH~M MeCC6ay3-
pOBCKHM H3ny'laTeneM c caMOH y3KOH nHHHeil. B 3Kcnepu
MeHTax C UHHKOM-67 ITOJiy'leHa HOBaH OUeHKa 3JieMeHTap
HOH ,llHHH~. llHcl> noMoraeT CTaHOBJieHHIO pa60T no H,llep
HOMY raMMa-pe3oHaHcy B ~eMoxpaTH'Iecxoil Pecny6nuxe 
BLeTHaM. 

HCCJIE,lfOBAHHJI B OEJIACTH 
<PH3HKH TBEP ,lfOTO TEJIA 

I 

XapaxTepHoil oco6eHHOCTLIO ~H3HKH nocne.n.HHX .n.eca
THneTHH HBnHeTCH pOCT HCCJie,llOBaHHH B o6naCTH ~H3HKH 
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TBep,D;oro Tena. 3To HaWJio oTpa*eHHe H a Hay•moii 

nporpaMMe HEPa. 

Ko apeMeHH nycKa peaKTopa a 1960 ro,IJ;y Hccne,IJ;oaa

HHH KOH,IJ;eHCHpOBaHHbiX CP,e,IJ; ,IJ;JIH HeiiTpOHHOH i}JH3HKH 6biJIH 

ellle MOJIO,IJ;biM HanpaaneHHeM. MeTo,IJ; apeMeHH nponeTa 

npaKTH'IeCKH He npHMeHHJICH, H B JIH<I> npHIIIJIOCb Ha'laTb 

c ero pa3pa6oTKH. HEP, nocTpoeHHblii ,IJ;JIH Hccne,IJ;oBaHHii 

npeHMY:llleCTBeHHO B 06JiaCTH H,D;epHOH i}JH3HKH, OKa3aJICH 

npH 3TOM HCKJilO'IHTeJibHO 31}Jl}JeKTHBHbiM H ,IJ;JIH HCCJie,IJ;OBaHHH 

KOH,IJ;eHCHpOBaHHbiX cpe,D;. Cpe,IJ;H HMnyJILCHbiX HCTO'IHHKOB 

HeHTpOHOB OH HMeeT OnTHMaJibHY:IO ,IJ;JIHTeJibHOCTb HMnyJibCa 

,IJ;JIH TaKHX HCCJie,IJ;OBaHHH, a no nJIOTHOCTH llOTOKa B HM· 

nyJILCe, KaK y)Ke OTMe'laJIOCb, cpaBHHM C JIY:'IIIIHMH HCCJie

,IJ;OBaTeJILCKHMH peaKTopaMH. Oco6eHHO . npo,D;yKTHBHLIMH -OKa3aJIHCb CJie,IJ;ylOlllHe OCHOBHble MeTO,IJ;bl H HanpaBJieHHH 

p~6oT. 

HeilmpOHHbiU ou,PpaKmOMemp, 
ocHoeaHHbiU Ha ucnoAb3oeaHuu Memooa epeMeHu npoAema 

B Jla6opa TOPHH npe,D;JIO)f(eH H a pe 3Y:JILTa Te. pa6oT, abl

nonHeHHbiX a JIH<I> H a Bapiiiaae a 1963 ro,IJ;y, o6ocHoBaH 

HOBbiH MeTO,IJ; HeiiTpOHOCTpyKTypHoro aHaJIH3a. ECJIH B 

06bi'IHOM MeTO,IJ;e 3a,IJ;aeTCH ,IJ;JIHHa BOJIHbl H3JiyqeHHH H on

pe,IJ;eJIHeTCH yron, y,IJ;oaneTaopHIOlllHii ycnoBHIO Ep3rra

BynLI}Ja, TO a ,IJ;aHHOM cnyqae 3a,IJ;aeTCH yron, H no apeMeHH 

nponeTa onpe,IJ;eJIHeTCH ,IJ;JIHHa BOJIHbl, Y:,IJ;OBJieTBOpHIOlllaH 

3TOMY ycnoaHro. TeopeTH'IeCKH I A. Xonac, IIHP I H 3Kcne

pHMeHTani.Ho 6blna ,IJ;OKa3aHa B03MO)f(HOCTL TaKHX reo

MeTpH'IeCKHX Y:CJIOBHH, npH KOTOpbiX npOHCXO,IJ;_HT TaK. 

Ha3biBaeMaH BpeMeHHaH I}JoKyCHpOBKa nyqKa, n03BOJIHIOlllaH 

pa6oTaTL 6e3 ero KOJIJIHMaUHH. TaKaH MeTO,IJ;HKa o6ecne

'IHBaeT HaH6onee BbiCOKY:ID CBeTOCHJiy npH H3y'leHHH nonH

KpHCTaJIJIOB, n03TOMY: ee HCnOJib3Y:IOT Tenepb ,IJ;a)f(e Ha 

CTaUHOHapHbiX peaKTOpax, ny'IOK KOTOpbiX HCKyCCTBeHHO 

npepbiBaeTCH CeJieKTOpOM. ~ 

BTopoii oco6eHHOCTLIO MeTo,IJ;a, onpe,IJ;eJIHIOllleii ero nep

cneKTHBHOCTL, HBJIHeTCH yaeJIH'IeHHe pa3peiiiaiOllleH cno

C06HOCTH c yaeJIH'IeHHeM ,IJ;JIHHbl aoJIHbl. B nocne,IJ;Hee apeMH 

3THM MeTO,IJ;OM HCCJie,IJ;OBaHa C peKOp,IJ;HOH pa3peiiialOllleH 

cn0906HOCTblO ,IJ;HI}JpaKUHH HeHTPO;HOB B COe,IJ;HHeHHHX C ,IJ;O

BOJibHO CJIO)f(HOH 3JieMeHTapHOH H'leHKOH. Ilony'leHHble pe-

3Y:JibTaTbl nocTaBHJIH Ha O'lepe,IJ;b H3y'leHHe CTPY:KTY:Pbl 

.CJIO)f(HbiX, opraHH'IeCKHX MOJieKyJI - MOJieKyJI )f(HBOrO ae

llleCTBa. Pa6oTbl a 3TOM HanpaaneHHH ae,IJ;yTCH. 

bOJibiiiHe nepcneKTHBbl OTKpbiJIHCb B HCCJie,IJ;OBaHHHX 

,IJ;HHaMHKH MarHHTHbiX CTpyKTyp B HMnyJILCHbiX MarHHTHbiX 

non'Hx 6onLIIIoii CHJibl. HMnynLCHblii peaKTop o6ecne'IHBaeT 

Y:HHKaJibHble B03MO)f(HOCTH ,IJ;JIH H3y'leHHH CBOHCTB BellleCTBa 

B 3KCTpeMaJibHbiX Y:CJIOBHHX, KOTOpble MO)f(HO C03,IJ;aBaTb 

JIHIIlb HMllY:JibCaMH, Ha KOpOTKHe npoMe)f(yTKH BpeMeHH. 

HcnoJIL30BaHHe ,D;HI}lpaKUHH HeiiTpOHOB oKa3anocL Heo

)f(H,ZJ;aHHO nepcneKTHBHbiM H ,IJ;JIH HCCJie,IJ;OBaHHH npo6JieMbl 

i}JH3H.KH 3JieMeHTapHbl~ 'laCTHU, a HMeHHO, HeiiTpOH- 3JieKT· 

pOHHOrO B3aHMO,IJ;eHCTBHH, o6yCJIOBJieHHOrO CTpyKTypoii 

HeiiTpOHa. )J;HI}JpaKUHOHHbiH 3KCnepHMeHT OKa3biBaeTCH HaH-

6onee 31}Jl}JeKTHBHbiM npH Y:CJIOBHH CHJibHOrO no,IJ;aBJieHHH 

H,IJ;epHoro pacceHHHH ,IJ;JIH H36paHHoro H30Tona. TaKHM 

H30TOnOM OKa3aJICH BOJILI}JpaM-186, C KOTOpbiM HbiHe ae

,IJ;Y:TCH 3TH HCCJie,IJ;OBaHHH. 

Memoo o6pam11oil zeoMempuu 
u oeoilHoil cneKmpoMemp Heynpyzozo pacce~,.,u~ 

BTopbiM HanpaaneHHeM pa6oT no i}JH3HKe TBep,IJ;oro Tena 

Ha HEPe HBJIHeTCH H3y'leHHe c noMOlllblO Heynpyroro pac

ceHHHH HeiiTpOHOB aTOMHbiX H MOJieKyJIHpHbiX npouecCOB, 

B KOTOpbiX Me,IJ;JieHHbiH HeiiTpOH TepHeT HJIH npHo6peTaeT 

3HeprH~. HcnonL30BaHHe HMnynLcHoro peaKTopa no3BonH

no pa3pa6oTaTb B JIH<I> HCKJIIO'IHTeJibHO Y:,IJ;06HbiH MeTO,IJ; 

HCCJie,IJ;OBaHHH Heynpyroro pacceHHHH - TaK Ha3biBaeMbiH 

MeTo,IJ; o6paTHoii reoMeTpHH. B 3TOM MeTo,IJ;e 3HeprHH 
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HeiiTpoHa nocne pacceJIHHJI <IJHKCHpyeTcJI, HanpHMep, c no

Mo~LJO 6epHJIJIHeaoro <IJHnLTpa, ycTaHoaneHHoro nepe,Z\ 

,Z\eTeKTOpOM I<IJHnLTp nponycKaeT TOnLKO XOnO,Z\Hhle HeiiT

pOHhli,-B TO BpeMJI Ka~ Ha'lanLHaJI 3HeprHJI HeHTpOHa, npH

XO,Z\JI~ero Ha pacceHBaTenL, H3Mep.HeTCJI no MeTO.z\Y ape
MeHH nponeTa. 3TOT MeTO,Z\ ,Z\aeT HaHny'llllRe pe3ynLTaThl 

,Z\nJI TeX BH,Z\OB Heynpyroro pacceJIHHJI, npH KOTOpbiX MOne

KynaM ue~ecTBa nepe,Z\aeTcJI cpaBHHTenLHo 6onLmaJI 3Hep

rHJI. )J;nJI ,Z\pyrHX BH,Z\OB pacceJIHHJI HHTepeCHble pe3ynLTaThl 

nony'leHLI c noMO~LIO .1\BOiiHoro cneKTpOMeTpa Heynpyroro 

pacceJIHHJI. B 3TOM cnyqae Ha'lanLHaJI 3HeprHJI 3a,Z\a~TCJI 

ceneKTOpOM, OTKphlBaiO~M ny'IOK B onpe,Z\eneHHhle MOMeH

Thl upeMeHH nocne ucnLII!IKH, a KOHe'IHaJI 3HeprHJI pacceJIH

HLIX HeiiTpOHOB H3MepJieTCJI MeTO,Z\OM BpeMeHH nponeTa. 

rpynnoii y'leHLIX H3 ~H3HK0-3HepreTH'IeCKOrO HHCTH

TyTa I06HHHCKI Ha MEPe 6Lino BLinonHeHo o6wHpHoe 
HCCne,Z\OBaHHe Heynpyroro pacceJIHHJI HeHTpOHOB rH,Z\pH,Z\OM 

D;HpKO~HJI, HMeiO~ee 6onLWOe npHKna,Z\HOe H TeopeTH'IeCKOe 

3Ha'leHHe. B COBMeCTHOH pa6oTe llH~ H ~3M H3MepeHHeM 

pacceJIHHJI HeHTPOHOB B :>KH,Z\KOM renHH nO,Z\TBep>K,IleHO 

npe,Z\cKa3aHHe KBaHToaoii TeopHH o cy~ecTBOBaHHH 1io3e

KOH,Z\eHcaTa B cuepxTeKy'leM renHH. BecLMa pe3ynLTaTHB

HhlM OKa3anOCL H3y'leHHe nonLCKHMH <IJH3HKaMH, pa6oTaB
WHMH a llH~ no,Z\ PYKOBO.z\CTBOM M.HaTI<aHu;a, .1\HHaMHKH 

B036Y)K.z\eHHii Monei<ynJipHLIX H :>KH.l\KHX KpHCTaJIJioB. IIpo-

6neMLI MarHeTH3Ma B pa36auneHHLIX MarHHTHhlX cnnaaax 

H3y'lanHcL B na6opaTopHH rpynnoii npo<IJ. H.Kpoo IBHP I, 
CBOHCTBa :>KH,Z\KOCTH. H )KH,Z\KHX MeTannOB - COBeTCKHMH 

H nonLCKHMH <IJH3HKaMH. Cneu;HanHCThl H3 r ,D;P no,Z\ PYKO

BO.z\CTBOM K.XeHHHra H3y'laJOT I<pHcTanJIH'IeCI<He nonJI 

B HHTepMeTaJinH'IeCKHX COe,Z\HHeHHJIX. 

C/JH3HfJECKHE YCTAHOBKH H AHIIAPATYPA 

Ha npoTJI)KeHHH ucex neT cy~ecTBOBaHHJI na6opaTopHH 

ee. COTPY.l\HHKH c03,Z\aBanH H coaepweHCTBOBanH pa3Hoo6--
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pa3Hhle THnhl ,Z\eTeKTOpOB, JIBnJIIO~XCJI He06XO,Z\HMhlM 3ne

MeHTOM n106oii 3KcnepHMeHTanLHOii ycTaHOBKH Ha MEPe. 

HLIHe B 6oraToM apceHane co3,Z\aHHhlX npH6opoB MO.>KHO 

yBH,Z\eTL H :>KH,Z\KOCTHhle CD;HHTHJIJIJID;HOHHhle ,Z\eTeKTOphl 

HeiiTpOHOB H raMMa-ny'leH lo6'beMOM OT ,Z\Oneii nHTpa ,Z\0 

500 nHTpOBI, H HOHH3aD;HOHHhle H nponopD;HOHanLHhle 

KaMephl anL<IJa-qacTHD;, H ra30Bhle CD;HHTHJIJIJID;HOHHhle C'leT
'IHKH, H repMaHHeBLie H KpeMHHeBhle nonynpOBO,Z\HHKOBhle 

,Z\eTeKTOphl. 

,lJ;nJI nonJipH3aD;HH HeiiTpOHHOrO nyqKa C03,Z\aHa ycTa

HOBKa C nonJipH30BaHHOH npOTOHHOH MHWeHLIO. IIpOTOHhl, 

BXO,Z\JI~He B COCTaB cneD;HanLHOrO MOHOKpHCTaJIJia lnaH

TaH-MarHHeBLIH HHTpaTI, non.HpH3YIOTCJI ,Z\HHaMH'IeCKHM 

MeTO,Z\OM BO BHeWHeM MarHHTHOM none npH TeMnepaType 

:>KH,Z\KOrO renHJI C npHMeHeHHeM BhlCOKO'IaCTOTHOrO 3neKT

pOMarHHTHOrO nonJI. 

,lJ;nJI nonJipH3aD;HH HCcne,Z\yeMLIX JI,Z\ep nocTpoeH cne

u;HanLHLiii pe<IJpH)KepaTop, cnoco6Hhlii C03,Z\aaaTL H Kpyrno

cyTO'IHO noMep.>KHBaTL cuepxHH3KYJO I ...... 30 MKI TeMnepa

Typy. Tai<oii JI,Z\epHLiii pe<IJpH)KepaTop pa6oTaeT no npHHD;Hny 

pacTBopeHHJI remiJI-3 :B renHH-4. 

B na6opaTopHH HMeeTCJI Mecc6ay3pOBCKHH cneKTpo

MeTp C rapMOHH'IeCKHM 3aKOHOM ,Z\BH.>KeHHJI o6pa3D;OB, o6o

PY.z\OBaHHhlH ,Z\nJI· 3KcnepHMeHTOB B WHpOKOM I4+900KI 
,Z\Hana3oHe TeMnepaTyp. 

PJI.z\ HeiiTpoHHLIX cneKTpoMeTpou C03,Z\aH ,Z\nJI .npoue

.1\eHHJI HCcne,Z\OB8.HHii no <IJH3HI<e TBep,Z\oro Tena. ,D;ua H3 

HHX HCnonL3YJOT MeXaHH'IeCKHe npepLIBa TenH ,Z\nJI MOHOXpO,; 

MaTH3aD;HH HeiiTpOHHOrO · ny'IKa, TpeTHH - 6epHnnHeBLie 

<IJHnLTphl H MOHOKpHCTaJIJihl nepe,Z\,Z\eTeKTOPOM, 'leTBepThlH

THnOBOH .1\BYXOCeBOH .KPHCTanJI:H'IeCKHH cnei<TpOMeTp, o6o
PY.z\OBaHHhlH yciaHOBKoii ,Z\nJI pa6oTLI a HMnynLCHhlX Mar

HHTHLIX nonJIX. Pa3pa6oTaHhl ycTaHOBKH ,Z\nJI 3KCnepHMeH
TOB no pacceJIHHIO HeHTpOHOB Ha Manhle yrnhl H KoppenJI

D;HOHHhlH cneKTpoMeTp Heynpyroro pacceJIHHJI. 
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ME)J(j:{YHAPO;:{HOE COTPY;:{HHqECTBO 

CTaHoBneHHe H pa3BHTHe Jla6opaTopHH HeiiTpOHHoii 4JH-
3HKH npOXO~HnO npH aKTHBHbiX KOHTaKTaX C HHCTHTyTaMH 
cTpaH-y'laCTHHn;. cl>opMLI Me~yHapo~Horo coTpy~HH'IecT
Ba MeHJinHCL, HO JIH«<> 6Lina H OCTaeTCJI O~HOH H3 HaH6o
nee HHTepHan;HoHanLHLIX no cocTaBy na6opaTopHii OH.HH. 

. IlepBoHa'lanLHO ocHOBHoii !IJopMoii coTpy~HH'IeCTBa 6LI
na no~rOTOBKa Hay'IHLIX Ka~pOB B o6naCTH liJH3HKH JI~pa 
H JI~epHLIX MeTO~OB HCCne~OBaHHJI KOH~eHCHpOBaHHLIX cpe~. 
illKony Hay'IHLIX HCCne~OBaHHH Ha nepBOKnaCCHLIX YCTaHOB
KaX na6opaTopHH npownH MHOrHe 4JH3HKH lionrapHH, BeHr-

. pHH, ,ll;PB, r,n;P, KH,UP, MoHrOnHH, IlonLWH, PyMLIHHH, 
CCCP H qexocnoBaKHH. MoHronLcKbMy rocy~apcTBeH-

,HoMy yHHBepcHTeTy JIH«<> nocTaBHna 3nexTpocTaTH'IeCKHii 
HeHTpOHHLIH reHepaTop H BMeCTe C na6opaTopHJIMH JI.HII 
H JIJIP OKa~ana nOMOII(L B npoBe~eHHH Ha HeM nepBLIX 
3KCnepHMeHTOB. «<>H3HKH MHOrHX CTpaH BLinOnHHnH B JIH«<> 
CBOH ~HCCepTai(HOHHLIC pa60TLI. 

C ro~aMH B HHTepHan;HOHanLHOM KOnneKTHBe na6opa
TOpHH B03pacTaeT ponb liJH3HKOB pa3nH'IHLIX CTpaH, HMero
II(HX 3Ha'IHTenLHLIH onLIT pa60TLI H B03rnaBnJIBWHX Te HnH 
HHLie HanpaBneHHJI HCCne~oBaHHH. CTpaHLI-y'laCTHHI(LI CTa
nH npHCLinaTL B OH.HH n:enLie rpynnLI coTpy~HHKOB c an
napaTypoii, cnen;HanLHO no~roToBneHHOH ~nJI 3KcnepHMeH
TOB B JIH«<>. 

rpynna npo!IJ. H.Kpoo /BeHrpHJI/ npoBena HeHTPOHHLie 
HCCne~OBaHHJI HeKOTOpLIX npo6neM MarHeTH3Ma C nOMOII(LIO 
nocTpoeHHoro B BeHrpHH H ~ocTaBneHHoro B ,D;y6Hy cneKT
poMeTpa, HCnOnL3YIOID;ero npHHI(Hn MeXaHH'IeCKOrO npepLI
BaHHJI HeiiTpOHHoro nyqxa. BTopaJI ycTaHOBKa 3Toro THna 
6Lina coopy:>KeHa coTpy~HHKaMH «1>3H /CCCP I. Pa6oToii 
nonLCKHX 4JH3HKOB, H3y'laiDII(HX aTOMHLie H MOnexynJipHLie 
~BH:>KeHHJI B TBep~LIX Tenax H :>KH~KOCTJIX, Ha npOTJI:>KeHHH 
MHOrHx neT 6eccMeHHO pyKOBO~HT npo!IJ. E • .HHHK. 3Toii 
rpynnoii C03~aH HeiiTpOHHLIH.cneKTpOMeTp, HOCJIII(HH CHM-

BOnH'Iecxoe Ha3BaHHe KACOr, nepBLie ~Be 6yKBLI KOTo
poro: K,D; - "KpaKOBCKo- )ly6HeHCKHii" - oTpa:>KaroT coB
MeCTHLIH xapaKTep pa3pa60TOK. raMMa-pacna~ HeHTpOH
HLIX pe30HaHCOB HCCne~yeTCJI 'leXOCnOBai(KHMH liJH3HKaMH. 
3TH HCCne~oBaHHJI 6LinH Ha'laTLI no~ Hay'IHLIM pyKOBO~
CTBOM JI.Yp6aHn;a C nOMOII(LIO annapaTypLI H repMaHHeBLIX 
nonynpOBO~HHKOBLIX ~eTeKTOpOB BLICOKOrO pa3peweHHJI 
qexocnoBan:xoro npoH3BO~CTBa~ «<>H3HKH PyMLIHHH no~ py
KOBO~CTBOM npo!IJ. )J;.liannH HLIHe rOTOBJITCJI K COBMeCTHO
MY c JIH«<> Hccne~oBaHHIO cTpoeHHJI 6HonorH'IeCKHX o6neK
TOB C nOMOII(LIO HeHTpOHOB. 

B pa6oTe JIH«<> npHHHManH yqacTHe H 4JH3HKH cTpaH, 
He BXO~JIII(HX B cocTaB HHCTHTyTa: ErHnTa, HH~HH, cl>paH
U:HH, cl> p r , «<>HHnJIH~HH H ~p . 

B nocne~HHe ro~LI B coTpy~HH'IeCTBe JIH«<> c HHCTH
TyTaMH CTpaH-y'laCTHHI( npOJIBHnaCL TeH~eHI(HJI K MHO
rOCTOpOHHHM COBMeCTHLIM pa60TaM no O~HOH 6onL
WOH TeMe, 'ITO ~aeT HaH6onee HHTepecHLie pe3ynLTaTLI. 
K 'IHcny TaKHX TeM OTHOCJITCJI: 

Pa6olflbl no coaoaHU10 KOMnAeKca HEP- 2 

Coopy:>KeHHe B JIH«<> KoMnnexca Hli P- 2 - HaH6onee 
pa3HTenLHLIH npHMep HHTepHan;HoHanLHoro coTpy~HH'IecT
Ba. P JI~ HHCTHTyToB H npoeKTHLix opraHH3an;Hii CCCP 
cnpoeKTHpOBanH HOBLIH KOMnneKC H H3rOTOBnJIIOT ero 
ocHOBHLie Y3nLI H o6opy~oBaHHe. OH.HH Be~eT cTpoH
TenLCTBo. HHCTHTYT JI~epHLIX Hccne~oBaHHH /CBepx, IlonL
wa/ pa3pa6oTan H H3rOTOBHn pa~H03neKTpOHHLie CHCTeMLI 
ynpaBneHHJI H 3ali(HTLI peaKTopa. KpynH:i.Ie liJH3H'IeCKHe 
ycTaHoBKH ~nJI pa6oT Ha nyqxax peaxTopa co3~aroTCJI 

B BeHrpHH /QeHTpanLHLIH HHCTHTYT liJH3H'IeCKHX HCCne~o
BaHHH/, IlonLwe /HHCTHTYT JI~epHLIX Hccne~oBaHHH, CBepK 
H HHCTHTYT JI~epHoii 4JH3HKH, KpaKoB/, PyMLIHHH /HHCTH
TYT aTOMHOH 4JH3HKH, liyxapecT/, CCCP /«<>H3HK0-3Hepre
TH'IeCKHH HHCTHTyT, 06HHHCK H JleHHHrpa~CKHH HHCTHTYT 
JI~epHOH liJH3HKH/. 
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H3MepHTen&HO- Bhi'IHCnHTen&HhiH u;eHTP, JIBllJIIOIIUIHCJI 
cocTaBHoii 'laCThiO KoMnneKca HEP-2, 6e3 KoToporo He 
o6oB:,neTCJI HH O,IJ;HH 6y,n}'IIUIH 3KCnepHMeHT, cnpoeKTHpOBaH 
B TeCHOM COTPY.U.HH'IeCTBe C I.J.eHTpanhHbiM HHCTHTYTOM 
ci>H3H'IeCKHX HCCne,noBaHHH IBeHrpHJII H lla6opaTOpHeH Bbi
'IHCllHTellbHOH TeXHHKH H aBTOMaTH3aUHH OH.HH. 

JfCCAeOOBQHUR CBOUCmB 
YAbmpaxoAoOHbiX HeumpoHoe 

3TH HCCne,noBaHHJI * npOBO,IJ;JITCJI lla6opaTOpHeH 
COBMeCTHO C ci>H3HKaMH HHCTHTyTa Jl,nepHbiX HC-
cne.nosaHHH H x,nepHoii 3HepreTHKH EonrapcKoii AKa,ne

MHH HayK, liHCTHTyTa aTOMHOH 3HeprHH HM. H.B.Kypqa
TOBa IMocKsal, HHCTHTyTa aTOMHOH ci>H3HKH Ka3axcKoii 
AKa,neMHH HayK IAnMa-ATal, HHCTHTyTa aTOMHhiX peaK
Topos I)J;HMHTpOBrpa,nl. 

«<»H3HKH 3aHJIThl H3y'leHHeM He06bi'IHbiX CBOHCTB 
yn&Tpaxono,nHhiX HeiiTpoHoB, Hccne,noBaHHeM MexaHH3Ma 
HX nornmu;eHHJI B HaKonHTen&HhiX cocy,nax, Hccne,nosa
HHeM B03MO:>KHOCTeH HCnOllb30BaHHJI YllbTpaxonO,IJ;HhiX HeHT
pOHOB. 

llpUKAaOHble 3aoa'IU 

B Harne BpeMJI, KOr,na BeCbMa aKTyanbHOH CTa-
na npo6neMa 3HepreTH'IeCKHX pecypcos, B llH«<» 
pa3pa6aTb1BaiOTCJI sonpocbl, CBJI3aHHhle .c npo6ne-
MaMH g,nepHoii 3HepreTHKH. B Te'leHHe px,na neT npo
.non:>KaeTcJI HHTeHCHBHOe COTpy,nHH'IeCTBO B o6naCTHH3y
'leHHJI B3aHMO,IJ;eHCTBHJI HeHTpOHOB C ,nellJIID;HMHCJI JI,IJ;paMH 
H JI,D;paMH MaTepHallOB, HCnOllh3yeMbiX npH KOHCTPYKUHH 
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peaKTopos. BMecTe c llH«<» OH.HH. B pa6oTe yqacTBYIOT 
CI»H3HKo- 3HepreTH'IeCKHii HHCTHTYT ;(>6HHHCK, CCCP I H 
I.J.eHTpanhHhiH HHCTHTYT g,nepHbiX HCCne,nOBaHHH IPocceH
,nopci>, r )J;P I. H3MepeHHJI c o6pa3u;aMH,. H3rOTOBneHHhiMH 
B 06HHHCKe, BhlnOnHeHHble B. llHcl> Ha HeHTpOHHhiX nyqKaX 
c noMOIUhiO annapaTyphl· H3 Pocc~H,nopclJa, no,nTBep,IJ;HnH. 
npaBHnhHOCTh MeTo,nos, pa3pa6oTaHHhiX B PocceH.IJ;opcile 
H 06HHHCKe. 

PJI,n ,npyrHx npHKna,nHbiX 3a,na'l, B oco6eHHOCTH pa-
6oThl no aKTHBaD;HOHHOMY aHallH3Y, ocymecTBllJIIOTCJI B CO
BMecTHhiX pa6oTax c ci>H3HKaMH ·MoHronHH, BeHrpHH H )J;e
MOKpaTH'IecKoii Pecny6nHKH B&eTHaM. 

AAb(Ja-pacnao 

H,neg Hccne,nosaHHii an&cl>a-pacna.na HeiiTpOHHhiX 
pe30HaHCOB JI,D;ep KaK HOBOrO cpe,D;CTBa H3y'leHHJI 
OC06eHHOCTeH npHpO,IJ;bl BhiCOKOB036y:>K,neHHhiX JI.IJ;ep-

HbiX cocTOJIHHH 6blna no.nxsa'leHa B llon&we H qexocno~ 
BaKHH. B COBMeCTHOH C llHcl> pa6oTe no an&cl>a-pacna,ny 
JI,D;ep no,n ,neHCTBHeM HeHTpOHOB yqacTBYIOT llO.IJ;3HHCKHH 
YHHBepCHTeT IITHP I, yHHBepcHTeThl Epa THcnasbi' H llparH, 
HHCTHTYT g,nepHoii ci>H3HKH B P:>Ke:>Ke H pg,n ,npyrHx HHCTH
TyToB qexocnosaKHH. H3MepeHHJI Ha pe30HaHCHhiX HeiiT
poHax peaKTopa HEP-30 npoBOAJITCJI c noMOIUhiO BhiCOKo
'IYBCTBHTen&HhiX perHCTPHPYIOIIUIX npH60pOB, pa3pa6oTaH
HbiX H co3.IJ;aHHhiX ci>H3HKaMH llon&WH H CCCP. U.eHHhiM, 
He06XO,IJ;HMbiM ,nononHeHHeM K HHM JIBllJIIOTCJI npOBO,IJ;HMble 
Ha peaKTope B qexocnoBaKHH 3KcnepHMeHThl no an&cl>a
pacna,ny, Bhl3biBaeMOMy TennOBbiMH HeHTpOHaMH,'_H· 3K
cnepHMeHThl C 6biCTpbiMH HeHTpOHaMH Ha HeiiTpOHHOM 
reHepaTope B EpaTHcnase. 



CKJia)J.biBaercH 
ao OH.HH - r ,n;P 
pHKpHCTaJIJIHqeCKHX 

H 

KpucmaAAuttecKue noAJI 

rpexcropouuee corpy)J.HHqecr-
- CCCP no uccne)J.oBaHHIO auyr-

norieii MeTaJIJIHqecKHX Be~eCTB 

C nOMOI.QhiO napaMarHHTHOrO pacceHHHH HeHTpOHOB, 
o6e~aroi.Qee uurepecoble peJyJihTaThi B 6nn:>KaiiweM 6y)J.y
I.QeM. B :noB: pa6oTe OT r ,l(P yqacTBYIOT U.H.HH H Texuu
qecKHH yuuaepcuret /,D;peJ)J.eH/, or CCCP - KaliJe.D.pa 
KpncrannorpaliJuu MocKOBCKororocy)J.apcraeuuoroyuuaep
curera H rocy)J.apCTBeHHbiH HHCTHTYT pe)J.KHX MeTaJIJIOB. 

3AeK111pOHUKa 

IJoqru co aceMH cxpaoaMll- yqacruuuaMH OH.HH 
npOBO)J,HTCH COBMeCTHble HCCJie)J,OBaHHH B o6JiaCTH 
C03)J,aHHH H pa3BHTHH CneKTpOMeTpoqecKHX npH60pOB 
H)J.epHOH '_3neKTpOHHKH, yCTpOHCTB aBTOMaTH3ai.{HH lPH3H
qecKOrO 3KCnepHMeHTa, HCnOJih30BaHHH cpe)J,CTB BblqHCJIH • 
TeJihHOH TeXHHKH. 

• 

KOMHTET H lllKOJibl 

EonhliiYIO ponh B opraouJauuu Me:>K)J.yoapo.D.-
uoro corpy)J.HHqecraa JIH<I» - urpaer KoMHTeT no 
ueiirpouuoii lPHJHKe Yqeuoro coaera OHJIH no liJoJHK,e 
HH3KHX 3Hepruii. ,l(aa pa3a B ro.D. ou co6upaer ae-
.D.~Hx cnei.{HaJIHCTOB H yqeHhiX B 06JiaCTH aTOM-
HOrO H)J.pa, KOH)J,eHCHpOBaHHhiX Cpe)J. H pa)J.H03JieKT-
pOHHKH. Ha 3THX Jace)J,aHHHX o6cY:>K)J,aroTcJl aKTyanh
Hhle BOnpOChl HCCJie)J,OBaHHH, pa3BHTHe 3KCnepHMeH
TaJihHOH 6a3hl,nnaobl )J.aJihHeiiwero COTPY.D.HHqecraa. Eonh
llloe Joaqeuue npu)J.aercH u TaKHM liJopMaM corpy.D.Hoqecraa, 
KaK npoBO.D.HMhle OH.HH Me:>K)J.yoapo)J.Hhle WKOJibl u uayqoble 
COBei.QaHHH no HeHTpOHHOH lPH3HKe; a TaK:>Ke yqaCTHe' 
B Me:>K)J.yoapo)J.HbiX CHMnOJHyMax, KouliJepeuuuHx, WKonax, 
oprauuJyeMbiX B )J.pyrux crpauax. 

B nno)J.OTBOPHOM Me:>K)J.yuapo)J.HOM COTPY.D.HHqecraeJia-
6oparopuH Heii'"rpoHHOH lPH3HKH BH)J.HT nepcneKTHBY )J,aJib
Heiiwero pa3BHTHH H ycnewuoro BhlnonueHHH o6wupuoii 
nporpaMMbl HayqHbiX HCCJie)J,OBaHHH 6y)J.~HX JieT . 

-------------@-------------



HI>P-30 - eABHCTBea
HLil!: B MBpe HMDym,c
HLIH peaKTop nepBOAH
qecKoro AeHCTBHR Ha 
6LicTpLix aeiiTpoaax. B 
MOMeHTLI HeiiTpOHHLIX 
BCDLIWeK ero MOUUfOCTb 
AOCTHraeT 100 MBII 
DpB cpeAHeii TeDnOBOH 
MOinHOCTH 25 KB111. 

PeaKTop cny~T ac
ToqHHKOM HeiiTpOHOBAHR 
DpOBeAeHBR BCClleAOBa
HBH MeTOAOM BpeMeHH 
uponeTa. 

HHlKeKTop HMnynLc-
HOrO peaKTOpa - llHHel!:
HLIH YCKOpHTenb 3HeKT-
POHOB Ha 3HeprBIO 
40 M3B. YCKOPHTellb 
paJMemea BepTHKanLHO 
HaA JallOM peaKTOpa. 
CoqeTaHBe peaKTopa H 
YCKOPHTeng Aano Aecg
TBKpaTHOe COKpameHHe 
BCDLIWKB H COOTBeTCT
BYJOmee DOBLIWeHHe 
paJpewawmeii cnoco6-
HOCTH HeiiTpOHHLIX 
CDeKTpOMeTpOB. ~ 

B Jane peaKTopa 
HI>P-30. Ha CHHMKe: 
JaMeCTHTenb ABpeKTOpa 
lla6opaTOpHH aeiiTpoa
Hoii ,PBJBKH <l>.ll.WanH
po, BHlKeHep A .H . I>a-
6aeB, aaqanLHHK OTAena 
B.T . PyAeHKO, AHpeKTop 
na6opaTopHH H .M .<I>paHK 
/1968 roA/. 



B 06'be,!UIHeHHOM HHCTBTyTe npoBe,lleHLI. OnLI.TLI. no 
ua6mo:neuu10 YJibTpaxoJIO.IlBLI.X ueiiTpoHOB. Kauan 
yJibTpaxono:nuwx ueiTpOHOB /ua nepe,llBeM nnaue/ 
B 3ane peaxTopa. C era noMo~bJO YJibTpa· 
XOJIO,IlBLI.e HeHTPOHLI. B3BJieKaJIBCb H3 aKTHBHOH 30HLI. 
peaKTOpa H TpaucnopTBpOBaJIHCb K perHCTPBPYJO~ei 
annapaType. ~ 

0.1lHH H3 BOCbMH saxyyMHLI.X HeHTpOHOBO.IlOB peaK· 
Tapa. 0H n03BOJilleT npOBO,IlHTb 3KCnepHMeHTbl C HeBT· 
poHaMH no MeTO.IlY BpeMeHH nponeTa Ha paCCTOliHBB 
.llO 1 KM OT peaKTOpa . 



B onwTax Ha HMnynbC
HOM peaKTope Hcnonb-
3yeTCll llAepHbiB pe~pR
>KepaTop - KpHOCTaT C 
paCTBOpeHReM lKHAKOrO 
renu•-3 B ren&H-4, no-
3BonJlJOUUIB oxna)I(AaTb 
&ccneAyew:we o6pa3-
nw AO . Tew:nepaTypw 
0,03 K. 

Ha CHRMKe: OARH H3 
C03AaTeneii: KpROCTaTa
HayqHbiB COTPYAHRK 
B.ll.Anil!RMeHKOB. 

KpaKOBCKO- AY6HeHCKRii cneKTpoMeTp o6pa THOU 
reoMeTpHH HCUOUb3yeTCJl AHll RCCneAOBaHRJl CBOBCTB 
KpHCTannoB R lKHAKOCTeB MeTOAOM Heynpyroro pac
cellHRll HeiiTpOHOB. llpR60p U03BOnJleT BeCTR H3Mepe
HRll HeiiTpOHHbiX cneKTpOB OAHOBpeMeHHO AUll BOCbMR 
yrnoB pacceJlHRll . 

C6opKa KpHOCTaTa . 



Hccne,AoBaHHJI MarHHTHLIX MOMeHTOB aTOMHLIX 
JI,Aep, B036y>K,AaeMLIX npH 3aXBaTe Heii:TpOHOB, Be,AyT· 
CJI C fiOMOIUbiO CeKI.lHOHHpOBaHHOro lKH,AKOCTHOrO 
Cl.lHHTHilnJII.lHOHHOrO ,AeTeKTOpa 06beMOM 250 ilHTpOB. 
Ha CHHMKe cnesa Hanpaso : HaqanbHHK" OT.Aena 
Jl. 6 .IIHKeni.Hep, HayqHLie COTPY.AHHKH JI.JiacOHb 
H IO.~.Mapees • 

IOCTHpOBKa MHlleHH. 

B OHJIH npe,AnolKeH H 
peanu3osau MeTo.A no
nl!pH3al.lHH HeHTpOHOB 
B illHpOKOM HHTepsane 
3HeprHH C fiOMOil{biO 
nponycKaHHJI HeHTpOHOB 
qepe3 .AHHaMuqecxHno
nJipH30BaHHYJO MHilleHb. 
Ha CHBMKe: HeHTpOHHLIH 
KaHan AJIJI npose,AeHBJI 
BCCJie,AOBaHHH C nOJIJI• 
PB30BaHHLIMH HeHTpo· 
HaMB B fiOJIJipB30BaH • 
HLIMB JI,ApaMB. 



liom.woA wum pa6oT 
CBB3au c uccneAosa
HHeM Ha HMDYHhCHOM 
peaxTope an»~-pacna
Aa HeiTpOHHWX pe30-
HaRCOB, o6uapy~eaaoro 
)"'eRWMH HHCTRTyTa. 
PerucTpauu• anL~
~acTRU DpOR3BOAHTCB 
c noMOIIll>IO wuoro
cexuuouuoi nponopuuo
aanLuoA xawepw. Ha 
CRRMKe: pyKOBOARTenh 
pa6oT IO.ll.llonoB, au
~euep IO .M.rneAeROB, 
uay~uwe COTPYARRKR 
Kaw Txe Ce6 a H.liana-
6aaoB BeAYT c6opxy xa
wepw. 

B 3ane :mexTpoauoA 
BW~RCn&TenLHOi Ma
WRRW 63CM-4 R3Mepu
TenLHOro ueuTpa Jla6o-
paTopRR ueHTPORROH 
cilH3RKR. 3AeCh ocy-
~eCTBnBeTCB uaxonne
aue u o6pa6oTxa 3KC
nepaweuTan»uwx Aau
awx, DOCTyDaiOUUIX C 
cilR3R~eCKRX ycTaROBOK, 
xoTopwe pacnono~euw 
ua ny~xax ueiTpouoB 
peaxTopa. ,l(auuwe, 
Tpe6yiOUUie o6pa6oTKR 
ua 6onee MOUUIWX wa
waaax, nepeAaiOTCB no 
xa6en10 B Bw~ucnaTen»
awA ueuTp HHCTRTyTa. 
llpaew a nepeAa~a RR
cilopwauaa o6ecne~aBa
IOTCB ManoA BW~cna
TenLHOi MaWRROi TRDa 
TPA Beurepcxoro upo
H3BOACTBa. 

H 
)] 

' 



IIBJCJJ pa6oT 
accne.t~osa.

awnynLcaow 
-pacna

pe3o-

. IIOJIOB, HH· 
M.rne.t~euos, 

COTPY.!IHHKH 
a H . .6ana
c6opxyxa-

B H3MepaTenLHOM ~eHTpe Jla6opaTopaa Heii:TpoH
HOii: ~H3HKH. COTPY.!IHHKH na6opaTopaa B.H.qHBKHH, 
ill.r3p6HW, :llC.C3p33T3p H Ha'lanLHHK OT.t~ena 
PA.!IH03neKTpOHHKH r.II.JKyKOB. 

3neKTpOCTaTH'IeCKHI yCKOpHTenL 3r- 5 THJia 
BaH·.t~e~rpa* c aanplllKeHHew 5000000 B. Yc
xopaTenL cnYliCHT .t~n• accne.t~OBa.HHJI Jl.llepHwx peax
IIBH C IIPOTOHaMH, Heii:TpOHaMH H anLcila·qacTnaMH. 

3KCJiepHMeHTanLHWI 
3an 3neKTpOCTaTH'Ie· 
cxoro reHepaTopa 
3r-5. B 3answse.t~eHo 
WeCTL IIY'IKOB OT YCKO· 
paTenJI. Ha O.!IHOM H3 
HBX IIO.ll PYKOBO.!ICTBOM 
H.B.Ca3osa se.t~yTCJI 
accne.t~oBaHHJI ll.llepawx 
peax~aii:, BW3WBaewwx 
3apJiliCeHHWMH 'laCTH· 
~awa aa nerKHx ll.ll" 
pax . 

H3y'leHae B3aBwo-
.lleii:cTBHJI Heii:TpOHOB C 
Heii:TpOHaMH llpOBO.!IH" 
noeL B COBMeCTHOH 
va6oTe ~H3HKOB OHJIH 
H r )J;P Ha 3neKTpOCTa
TH'Iecxax reHepaTopax 
,IJ;y6Hw H PocceH.!IOPclla. 
Ha CHHMjCe: Hay'IHWe 
COTPY.!IHHKH C.IIaplKH~
KHii: H 3.T3W rOTOBJIT 
annapaTypy .!lnll H3-
MepeHHJI .llnHHW Heii:T
poH·Heii:TpOHHOrO pac
CeliHHJI. 



PyKOBO.IlBTeJIH pa6oT no coJ.aaHHIO Hli P- 2 I cnesa Hanpaso/: JaMec
THTeJib ,llHpeKTOpa JlafiopaTOpHH HeiiTpOHHOH «i>HJHKH lO.C .JIJBHllKHH, 
.llHpeKTOp Jla6opaTOpHH TeopeTHqeCKOH «i>HJHKH ~ .H . JiJIOXHHI.leB, rnaB
HbiH Hl{)l(eHep HI>P - 2 B . ~ . AHaHbeB y MaKeTa no.aBII)I(HOro oTpWKa
TeJUI peaKTopa . 

~ HcnbiTaHHJI pa6oqero MaKeTa no.IJ,BHJKHoro oTpa-
>KaTenll - O.IJ,HOrO BJ OCHOBHbiX YJJIOB HliP-2 . 

~ 



Ha CTpORTenLCTBe RC • 
cne.u;osaTenLcxoro xow
nnexca HliP-2. -

HwnynLcRwe peaxTo
pw o6ecne'IRBAIOT YRR· 
KanLHLie B03MOlKHOCTR 
,IJ;nJI R3y'leHRJI CBOBCTB 
Be~eCTBa B 3KCTpe • 
MAnLHLIX ycnOBRJIX, CO· 
3.u;asaewwx ua xopoTKRe 
npoMelKyTKR BpeMeHR. 
~nJI 3KCnepHMeHTOB Ha 
CTpOJI~eMCJI peaKTOpe 
Hli P- 2 co3.u;aeTCJI ueiiT
pOHHLIB .u;uclJpaKTOMeTp 
no Bpeweuu nponeTa, 
B KOTOpOM HCnOnL3yeT· 
CJI CHnLHOe HMnynLCHOe 
warHRTHoe none uanp.11· 
lKeHHOCTLIO .11;0 350 TLIC. 
3pcTe.u;. AnnapaTypa 
RCnLITLIBaeTCJI Ha .u;eii· 
CTBYIO~eM peaKTOpe 
HliP-30. HHlKeHep 
A .A.JIKOBneB R TeXHRK 
r.A.BapeHRK se.u;yT yc
TAHOBKY MarHRTa. 
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HAEOPATOPHB BMqHCHHTEHhHOR TEXHHKH 
H AB TOMA TH3AaHH 0 

3To o~Ha H3 caMhiX Mono~hlx na6opaTopHii HH~THTyTa. 
0Ha co3~aHa no peweHHIO XX ceccHH Y'leHoro co BeTa OHJIH 

B lnoHe 1966 ro~a. Kor~a OTMe'lanocL·lO-neTHe HHCTHTy

Ta, Ha 6a3e Bhi'IHCnHTenLHoro :u;eHTpa- OHJIH, a TaK:>Ke 

OT~ellOB H rpynn aBTOMaTH3aD;HH H o6pa60TKH 3KCnepH· 

MeHTanLHbiX ~aHHbiX Jla6opaTOpHH BbiCOKHX 3HeprHH H Jla-

6opaTOpHH .ll~epHbiX npo6neM HHCTHTyTa. 

OciloBHble HanpaaneHH.Il Hay'IHOH ~e.llTenLHOCTH JIBT A 
CB.Il3aHbl C pa3pa6oTKOH npo6neM aBTOMa TH3aD;HH HCCne~O

BaHHH B o6naCTH <lJH3HKH 3lleMeHTapHbiX 'laCTH:U H aTOMHOrO 

.ll~pa, a TaK:>Ke C pa3BHTHeM H 3KCnnyaTa:o;HeH H3MepH

TellLHO- Bbi'IHCllHTenLHOrO KOMnneKCa, 3aHHMaiOID;erOC.Il 

o6pa60TKOH 6onLWHX MaCCHBOB 3KCnepHMeHTanLHbiX ~aH

HbiX. IlapannenLHO C 3THM HHTeHCHBHO npOBO~.IlTC.Il pa60Tbl 

no 'IHClleHHOMY MO~enHpOBaHHIO .ll~epHbiX npo:u;ecCOB H 

KpynHbiX <lJH3H'IeCKHX ycTaHOBOK /YCKOpHTenH, HMllYllLC

HbiH peaKTOP H T.n./. 

BhlnonHeHHe nepeqacneHHhiX Hay'IHo-Hccne~oaaTenL-. 
CKHX 3a~aq npe~yCMaTpHBaeT: 

- pa3BHTHe H 3KCnnyaTaD;HIO :o;eHTpanLHOrO Bbi'IHCllH" 

TenLHoro KOMnneKca OHJIH Hero nporpaMMHoro o6ecne

'leHH.Il; 
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- pajpa60TKY H 3KCnnyaTaD;HIOnpoCMOTpOBO-H3MepH

TellLH~X H aBTOMaTH'IeCKHX CKaHHpyiOID;HX ycTpOHCTB H 

npOBe~eHHe C HX nOMOID;LIO MaCCOBOH o6pa60TKH CHHMKOB 

C ny3hlpLKOBbiX, HCKpOBbiX H CTpHMepHbiX KaMep H Mar

HHTHbiX HCKpOBbiX cneKTpOMeTpOB; 

. :- C03~aHHe HOBbiX MeTO~OB MaTeMaTH'IeCKOH o6pa-

60TKH pe3yllLTaTOB TeopeTH'IeCKHX H 3KCnepHMeHTallL" 

HbiX HCClle~OBaHHH B o6naCTH <lJH3HKH 3lleMeHTapHbiX 'laC

TH:U H aTOMHOrO .ll~pa, a TaK:>Ke npoBe~eHHe pac'leTOB 

npoeKTHpyeMhiX a HHCTHTyTe KpynHhiX <l!H3H'IeCKHX ycTa

HOBOK; 
- pa3pa60TKY MeTO~OB HCnOllL30BaHH.Il H MaTeMaTH-

'IeCKOrO o6ecne'leHH.Il KOMnneKCOB, COCTO.IIID;HX H3 3KCne

pHMeHTallLHbiX ycTpOHCTB H ycTaHOBOK,Henocpe~CTBeHHO 
CB.Il3aHHbiX C Bbi'IHCllHTellLHbiMH MaWHHaMH H · npe~Ha3-

Ha'leHHbiX ~ll.ll npoBe~eHH.Il HCCne~oBaHHH Ha YCKOpHTell.llX 

H HMnynLCHOM peaKTOpe HHCTHTyTa; 

- KOOp~HHaD;HIO OCHOBHbiX pa6oT no opraHH3a:u;HH H pa3-

BHTHIO H3MepHTenLHO- Bbi'IHCllHTenLHbiX D;eHTpOB B na-

6opaTOpH.IlX HHCTHTyTa, a·TaK:>Ke yqaCTHe B peanH3aD;HH 

OT~enLHbiX npoeKTOB TaKHX :o;eHTpOB. 

jl 

l 
i 



J.1EHTPAJLbHbiH Bb/fJHCJIHTEJibHbiH KOMIIJIEKC 
HHCTHTYTA 

C MOMeHTa opraHH3aUBH OH.HH H no HacToa~ee 

BpeMH B HeM HenpepbiBHO paCWHPHJIHCh c4lepbl npHMeHeHHH 

cpe~CTB BblqHcJIHTeJihHOH TeXHHKH. Tpa~H~HOHHLIM cTano 

HCnOJih30BaHHe 6biCTpo~eHCTBYIO~X BblqHCJIHTeJihHbiX Ma

WHH B KaqecTBe aKTHBHOH qaCTH MHOronapaMeTpHqeCKHX 

3KCnepHMeHTanhHbiX YCTaHOBOK, qTO o6ecneqHBaeT KaK 

OllTHMaJihHbiH pe>KHM HX pa60Tbl, TaK H 3KCnpeCCHYIO 

o6pa60TKY B peanhHOM MaCWTa6e BpeMeHH 60JihWHX no

TOKOB HHIPOpMa~HH. IlpH nOMO~H BblqHCJIHTeJihHbiX MaWHH 

B WHpOKHX MaCWTa6ax npOBO~HTCH qucJieHHOe MO~enHpOBa

HHe pa3H006pa3HbiX g~epHbiX npo~eCCOB H COOpy,KaeMbiX 

IPH3HqecKHX ycTaHOBOK, MHoroMepHhlH aHaJIH3 cneKTPOB 

g~epHbiX H3JiyqeHHH, o6pa60TKa pe3yJihTaTOB CKaHHpOBa

HHH 60JihWOrO KOJIHqeCTBa KaMepHbiX CHHMKOB H T .~. 

OcHa~eHHe 06'he~HHeHHOrO HHCTHTyTa MO~biMH cpe~CT
BaMH BblqHCJIHTeJihHOH TeXHHKH pe3KO paCWHpHJIO cneKTp 

B03MO>KHLIX IPH3HqecKHX uccne~oBaHHH Ha ycKopHTenax 

H HMnynhCHOM peaKTOpe. 

IloTpe6HOCTh B CaMOM pa3H006pa3HOM HCnOJih30BaHHH 

BLiqucnHTenhHLIX MamHH npe~onpe~enuna co3~aHHe B 06'he

~HHeHHOM HHCTHTyTe BbiCOKOnpOH3BO~HTeJihHOrO MHOrOMa

WHHHOrO KOMnneKCa BblqHCJIHTeJihHbiX cpe~CTB, HMero~ero 

pa3BHTyiDHepapxuqecKyro CTPYKTypy. 

CaMLIH BepxHHH ypoBeHh o6pa3oBaH MO~LIMH Bblquc

JIHTeJihHhiMH MaWHHaMH 1i3CM-6 H C,IJ.C-6400 CYMMapHOH 

npOH3BO~HTeJihHOCThiO OKOJIO 3 MHJIJIHOHOB onepa~HH B Ce

KYH~Y. 3TH 6a30Bble MaWHHbl npe~Ha3HaqeHbl ~ng BblnOJI

HeHH.R CJIO)I(llbiX pacqeTOB H pemeHHH MaTeMaTHqeCKHX 

3a~aq, CBH3aHHbiX C HayqHbiMH HCCJie~OBaHHHMH, npOBO

~HMhiMH B na6opaTOpHHX liHCTHTyTa, a TaK)Ke ~Jig o6pa-

60TKH 6onhWOrO 06'beMa 3KCnepHMeHTaJihHOH HHIPOpMa~Hil, 
nonyqaeMOH Ha YCKOpHTeJIHX H HMnynhCHOM peaKTOpe. 

Cpe~HHH ypoBeHh npe~cTaBneH BblqHcJIHTenhHLIMH Ma

DIHHaMH THna 1i3CM -4, C,IJ.G-1604, MHHCK-22, MHHCK-32. 

MamHHLI 3Toro ypoBHH npucnoco6neHLI npe~e Bee

ro ~Jig aBTOHOMHOrO pemeHHH 3a~aq, cne~HIPHqecKHX ~ng 
oT~enhHLIX na6opaTopHH. HeKoTopble H3 MaWHH ·HMeroT 

Henocpe~CTBeHHYIO CBH3h C 6a30Bb1MH 3BM. 

CaMLIH HH)I(HHH ypoBeHh npe~cT~BJieH MaJILIMH BblqHc

JIHTeJihHbiMH MaWHHaMH COBeTCKOrO npOH3BO~CTBa 

/M-6000, 3neKTpOHHKa-]00 H ~p./, a TaK)Ke MaWHHaMH, 

nocTpoeHHLIMH B BeHrepcKoH Hapo~HOH Pecny6nHKe 

/TPA-i' EC-1010 H ~p./. 
ManLie MaWHHbl HawnH WHpOKOe npHMeHeHHe B CHCTe

Max KOHTpona H ynpaBJieHHH pa6oToH IPH3HqecKHX ycTaHo

BOK, CKaHHpyiO~HX ycTpOHCTB, a TaK)Ke B ycTpOHCTBaX, 

nOBbiWaiO~HX 3q,q,eKTHBHOCTh ~OCTyna K MaWHHaM BepxHe

ro ypOBHH /y~aneHHble CTaH~HH BBO~a-BbiBO~a, ~HCnneH
Hble CTaH~HH H T .n./. Ha 6a3e MaJihiX BblqHCJIHTeJihHbiX 

MaWHH C03~aHbl CHCTeMbl HaKonneHHH 3KCnepHMeHTaJib

HOH HH«llopMa~HH H ee npe~BapuTenhHOH o6pa6oTKH. B o6-

~eH CJIO)KHOCTH B 06'he~HeHHOM HHCTHTyTe HCnOJih3yeTCH 

OKOJIO 40 MaJibiX MaWHH. ,Il.emeBH3Ha, Ha~e)I(HOCTh, npo

CTOTa B 3KCnnyaTa~HH npeBpaTHJIH MaJible 3BM B He3-a'

MeHHMOe cpe~CTBO aBTOMaTH3a~HH HayqHbiX HCCJie~OBa

HHH. 

Ilepe~aqa HHIPOpMa~HH Me~y MaWHHaMH pa3HbiX ypoB

HeH OCyll.\eCTBJIHeTCH qepe3 JIHHHH CBH3H, a TaK)Ke ll¥TeM 

TpaHCllOpTHpOBKH MarHHTHhiX JieHT. 

Co3~aHHe H pa3BHTHe BhiqHcJIHTeJihHoro KOMnJieKca 

JiHCTHTyTa, H3MepHTeJihHbiX ~eHTpOB B Jia6opaTOpHHX, 

CTaH~HH BBO~a-BbiBO~a, paBHO KaK H C03~aHHe ~eHTpa 

o6pa60TKH KaMepHbiX CHHMKOB B JIBT A llOTpe60BaJIO 

BblllOJIHeHHH pa~a KpynHhiX HH)KeHepHbiX pa60T no pa3BH

THIO H MO~epHH3a~HH BblqHCJIHTeJihHbiX MaWHH. Cro~a OT

HOCHTCH pa3pa60TKH 6biCTpO~eHCTBYIO~X KaHaJIOB ~ng 

o6MeHa HH«llopMa~HeH, co3~aHHe cne~uanhHOH annapaTyphl 

nepe~aqH ~aHHbiX no Ka6enbHbiM JIHHHHM CBH3H Ha 60JihWHe 

paCCTOHHHH, pa3pa60TKa HOBbiX yCTpOHCTB ~Jig no~Knro
qeHHH Ha JIHHHIO c BLiqilcnHTenhHLIMH MaWHHaMH IPH3Hqec

KHX ycTaHOBOK, pa60Tbl no paCWHpeHHIO onepaTHBHOH na-
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M.RTH H OCHall.leHHIO Bhi'IHCJIHTeJibHhiX MaWHH .D;OnOJIHHTeJib

HhiMH BHeWHHMH ycTpOHCTBaMH, B TOM 'IHCJie ycTpOHCT

BaMH, BhlnycKaeMhiMH .D;JI.R 3JieKTpOHHhiX MaWHH e,IJ;HHOH 

cepHH IEC 3BMI~ 
IlpH pa3BHTHH H3MepHTeJibHO- Bhi'IHCJIHTeJibHOrO KOMn

JieKCa 60JibWOe BHHMaHHe y,u;eJI.RJIOCb H y,u;eJI.ReTC.R C03.D;a

HHIO 31}xlleKTHBHhiX cpe,u;CTB 06ll.leHH.R qeJIOBeKa C 3BM, 

B qacTHOCTH, cpe,IJ;CTB ,IJ;HaJIOra qeJIOBeKa C Bhi'IHCJIHTeJib

HOH MaWHHOii npH noMOll.lH 3KpaHHhiX nynhTOB, pa3BHThiX 

Ha 6a3e 3JieKTpOHHO- nyqeahlx Tpy6oK I ,u;HcnneHI. BHe.u;pe

Hbl B npOH3BO.D;CTBO HeCKOJibKO pa3pa6oTaHHblX B Jia6opa

TOpHH THnOB rpa~H'IeCKHX .D;HCnJieeB KaK .D;JI.R Bbl'IHCJIH

TeJihHhiX MaWHH cpe.u;Hero YPOBH.R, TaK H .D;JI.R MaJihiX 3BM • 

,I(HCnJieH HMeiOT BhiCOKHe TeXHH'IeCKHe napaMeTphl H CO· 

BpeMeiiHoe KOHCTpyKTHBHOe O~OpMJieHHe. 0HH HaWJIH npH

MeHeHHe He TOJibKO B 06'he,IJ;HHeHHOM HHCTHTyTe, HO H B p.R

,u;e HHCTHTYTOB CTpaH, ero yqacTHHU. 

Co3.u;aHHe cneUHanHqTaMH JIBTA pa3BHToro nporpaM

MHoro o6ecneqeHH.R .D;HCnneeB n03BOJIHJIO Cyll.leCTBeHHO 

pacWHpHTh o6nacTb HX npHMeHeHH.R. B HaCTO.Rll.lee apeM.R 

.D;HCnJieH HCnOJib3YIOT.C.R .D;JI.R peWeHH.R TaKHX qacTO B03HH· 

KaiOll.lHX 3a,IJ;a'l, KaK pacqeThl 3JieKTpH'IeCKHX H MarHHTHblX 

·noneii, 'IHCJieHHOe MO,IJ;eJIHpOBaHHe H pacqeT 3JieMeHTOB 

~H3H'IeCKHX yCTaHOBOK, paC'IeT CHCTeM TpaHCnOpTHpOBKH 

ny'IKOB 3ap.R:>KeHHhiX qacTHU H T .n. 06nacTH, r.u;e .D;HcnneH 

CTaHOB.HTC.H npHBhi'IHhiM HHCTpyMeHTOM Hay'IHOrO HCCJie,u;o

BaHH.R, 6hlcTpo pacwHp.HIOTC.R. O,u;HHM H3 Ba:>KHhiX Hanpaa

neHHii pa60T ITO .D;HCnJieHHOH TeMaTHKe .RBJI.ReTC.R C03.D;aHHe 

y,u;aJieHHhiX .D;HCnJieHHhiX CTaHUHH, pa3BHThiX Ha 6a3e MaJihiX 

Bbl'IHCJIHTeJibHhiX MaWHH, OCHall.leHHhiX BHeWHHMH YCTpoii

CTBaMH H HMeiOll.lHX .D;OCTyn K UeHTpaJihHblM 3BM qepe3 

JIHHHH CB.R3H. 

CneuHaJIHCThl Jia6opaTOPHH Bhi'IHCJIHTeJibHOii TeXHHKB 

H aBTOMaTH3aUHH BHeCJIH CYll.leCTBeHHbiH BKJia,u; B C03.D;aHHe 

H3MepHTeJihHhiX UeHTpOB Jla6opaTOpHH BhiCOKHX 3HeprHH, 

Jia6opaTopHH HeiiTPOHHoii ~H3HKH, H3MepHTenbHoro ueHTpa 
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06'be.D;HHeHHOro HHCTHTyTa Ha cepnyXOBCKOM YCKOPHTeJie 

H 06ll.leHHCTHTyTCKOrO UeHTpa o6pa60TKH KaMepHhiX CHHM

KOB. CneuHaJIHCThl JIBTA npHHHMaiOT yqacTHe B co3,u;aHHH 

H3MepHTeJibHhiX UeHTpOB H ,u;pyrHX na6opaTOpHH 06'be,IJ;H· 

HeHHOrO HHCTHTyTa. 

MATEMATHlJECKOE OEECIIElJEHHE 
BhllJHCJIHTEJJhHOFO KOMIIJJEKCA OHJIH 

06pa6oTKa 3KcnepHMeHTaJibHhiX .u;aHHhiX acer.u;a 6hlna 

H OCTaeTC.H O.D;HOH H3 OCHOBHhiX 3a,u;aq, CTO.Rll.lHX nepe,u; 

·~H3HKaMH H MaTeMaTHKaMH 06'be.D;HHeHHOrO HHCTHTyTa, 

H BCer,u;a OHa pewanaCb C nOMOll.lblO Bhi'IHCJIHTeJihHhiX Ma· 

WHH. JliO.D;H, C03,IJ;aBaBWHe nporpaMMhl o6pa60TKH, 6hiJIH 

BhlHy:>K.u;eHhl CKpynyne3HO y'IHThiBaTb H xapaKTepHCTHKH 

caMHX MaWHH IHx 6blcTpo.u;eiicTBHe, oo'heM onepf.l.THBHOH 

H BHeWHeH naM.HTHI H OC06eHHOCTH HX BXO.D;HbiX .H3biKOB, 

HX o6ll.lero MaTeMaTH'IecKoro o6ecneqeHH.H. Ha paHHeM 

3Tane, Kor,u;a .IJ;JI.$1 o6pa60TKH npHMeH.HJIHCb Bbi'IHCJIHTeJib

Hble MaWHHhl nepBOrO nOKOJieHH.R, OC06hiX Tpe6oBaHHH K HX 

o6ecne'leHBIO He B03HHKaJIO - B Ka'leCTBe BXO.D;HOrO .H3b1Ka 

.u;ocTaTO'IHO 6hlno H aBTOKo.u;a, T.e. ,no cyll.leCTBy, .H3h1Ka 

npOCTeHWHX KOMaH.D; MaWHHhl. ,I(JI.H peanH:auHH y,u;06Horo 

B HCnOJib30BaHHH H HMeiOll.lero WHpOKHe B03MO:>KHOCTH .H3hi

Ka Tpe6oBaJIHCb CJIO:>KHhle H BhiCOKonpOH3BO.D;HTeJibHhle 

TpaHCJI.HTOphl - nporpaMMhl nepeao,u;a Ha .R3biK KOMaH.D;, 

C03.D;aTb KOTOpble Ha MaJIOMOll.lHblX MaWHHaX 6hiJIO npaKTH· 

qecKH HeB03MO:>KHO. 

Cepe.u;HHa wecTH,u;ec.HThiX ro.u;oa cTana HaqanoM 

Ka'leCTBeHHO HOBOrO 3Tana B MaWHHHOH o6pa60TKe 3KCIIe

pHMeHTanhHhiX .u;aHHhiX. Tor.u;a 6hlnH aae.u;eHhl B 3KcnnyaTa

UHIO Bbl'IHCJIHTeJibHhle MaWHHbl nepaoro ypOBH.R, H CTaJIO 

peanhHhiM npHMeHeHHe Ha 3THX MOlllHhiX I oco6eHHO no TeM 

BpeMeHaMI MaWHHaX 60JibWHX nporpaMM nOJIHOH o6pa6oT

KH .u;aHHhiX, nocTynaiOll.lHX OT 3KcnepHMeHTaTopoa. B 3apy-

6e:>KHhiX UeHTpax .R.D;epHhiX HCCJie,IJ;OBaHHH .K TOMY BpeMeHH 



y)Ke ClPOPMHpOBanHCL 6H6nHOTeKH TaKHX nporpaMM, HanH
caHHhle ~ng IIIHpOKOrO Kpyra 6onLWHX MaWHH: nporpaMMLI 
C03~aBanHCL Ha MaiiiHHOHe3aBHCHMOM H3h1Ke <I>OPTPAH. 

B CBH3H c 3THM Bcrana npo6neMa "!llopTpaHH3aUHH" 
' nporpaMMHpOBaHHH Ha Bhl'IHCnHTenLHLIX MaWHHaX 06'be-

,D,HHeHHOro HHCTHTyTa. 0Ha Ha'lana pemaTLCH B 1966-
1967 ro,D,aX, KOr~a BnepBhle 6LinH HanHCaHLI CTpOKH TpaHC
nHTOpa c <I>OPTPAHa ~ng MOIUHOH coBeTCKOH cepHHHOH 
Bhl'IHCnHTenLHOH MaiiiHHhl li3CM -6. TpaHcnHTop pa3pa-
6aTLIBancg no'ITH ~Ba ro~a. BMecTe c IiporpaMMHCTaMH 
na6opaTOpHH Ha~ HHM pa6oTanH MaTeMaTHKH H3 r,lJ,P H 
BHP. O~HaKo y)Ke Tor~a cTano HCHO,'ITO o~Horo TpaHcng
Topa c <I>OPTPAHa 6y~el' He~ocTaTO'IHO, H ~ng TOH )Ke 
li3CM-6 Heo6xo~HMO pa3pa6oTa"I:_L nporpaMMLI nepeBo~a 
C aBTOKO~a, 6nH3KOrO K ee "MaiiiHHHOMY" H3hlKY /B qacT
HOCTH, 'IT06hl rOTOBHTL Ha aBTOKO~e TeKCThl TpaHCnHTO
pOB C 6onee CnO:lKHLIX H3LIKOB/, H C anropHTMH'IeCKOrO 
H3LIKa AJirOJI, KOTopwii K TOMY BpeMeHH Hamen ~ocTa
TO'IHO IIIHpOKOe npHMeHeHHe B Bhl'IHCnHTenLHOM MHpe. 
B CBH3H C 3THM COBMeCTHLIMH ycHnHHMH MaTeMaTHKOB 
06'be~HHeHHoro HHCTHTyTa, MrY, HA3 HM. Kyp'laToBa, 
a TaK)Ke HTM H BT AH CCCP 6Lin no~roToBneH ~ng 
li3CM-6 npoeKT uenoii CHCTeMLI nporpaMMHpOBaHHH, no
ny'IHBIIIeH Ha3BaHHe "MoHHTOpHaH cHcTeMa ",lJ,y6Ha". IIocne 
3aBeprneHHH ee 6a30BOrO BapHaHTa OHa Hamna WHpOKOe 
npHMeHeHHe BO BCe_x opraHH3aUHHX, HCnOnL3YIOIUHX 
li3CM-6. Hy)KHO CKa3aTL, 'ITO HCTOpHg C03~aHHH MaTe
Ma THKaMH BLI'IHCnBTenLHLIX ueHTpoB AH I: )J.P TpaHcnHTO
pa C AJirOJia ~ng :noii CHCTeMLI - noKa3aTe~HLIHnpHMep 
coTpy~HH'IeCTBa cneuHanHcTOB pa3HLIX cTpaH no pemeHHIO 
06IUeH 3a~a'IH pa3BHTHH COBpeMeimoii CHCTeMLI nporpaM
MHpOBaHHH. Kor~a K 1972 ro~y nOXO)Kee nporpaMMHOe 
o6ecneqeHHe 6LJno c~enaHo H ~ng BLI'IHCnHTenLHOH MamH
Hhl li3CM -4, CTaBmeii OCHOBHOH MaWHHOH cpe~HeH MOIU
HOCTH B 06'be~eHHOM HHCTHTyTe, npo6neMa "cPOpTpaHH-
3aUHH", B OCHOBHOM, 6Lina perneHa. J13LIK cllOPTPAH CTan 
Cpe~CTBOM nporpaMMHpOBaHHH He" TOnLKO ~ng nro~eii, He-

fiOCpe~CTBeHHO 3aHHThlX o6pa60TKOH 3KCnepHMeHTanLHhlX 
~aHHhlX. Ha li3CM -6 6Mna co3~aHa uenag 6H6nHoTeKa 
nporpaMM ~ng perneHHH caMoro IIIHpoKoro Kpyra 3a~a11, 
H <I>OPTPAH CTan OCHOBHhlM H3hlKOM nporpaMMHpOBaHHH 
B 06'be~HHeHHOM HHCTHTyTe. 

C MOMeHTa BBO~a B 3KCnnyaTaUHIO 1i3CM-6 3Ta Bhl
'IHCnHTenLHaH MaiiiHHa CTana rnaBHhlM KOMnLIOTepOM HH
CTHTyTa, 'ITO Bhl~BHHyno uenhlH pg~ Tpe6oBaHHH K o6ecne
'leHHIO ee Ha~e:lKHOCTH H 3<iKPeKTHBHOH 3KCnnyaTaUHH. bhln 
npoBe~eH pg~ pa60T no ee MO~epHH3aUHH.·qaCTLIO 3TOH 
pa60Thl HBHnOCL C03~aHHe C06CTBeHHhlX BapHaHTOB "one
paUHOHHOH CHCTeMhl" MaiiiHHhl, T .e. TeX ee nOCTOHHHO 
pa6oTaiOIUHX nporpaMM, KOTOphle ynpaBnHIOT lPYHKUHOHH
pOBaHHeM BHeiiiHHX ycTpOHCTB 3BM H ee nHHHH CBH3H, 
a TaK)Ke. opraHH3YIOT O~HOBpeMeHHO perneHHe B MaiiiHHe 
HecKonLKHX 3a~a'l. TaKHe CHCTeMhl qacTo Ha3hlBaiOT ~H

cneT'IepaMH . Y)Ke nepBhlH ~y6HeHcKHH ~HcneT'Iep o6-
pa3ua 1971 ro~a - )1.)1. -71 - o6ecne'IHBan Ha~e:lKHhlH 
pe:lKHM O~HOBpeMeHHOrO perneHHH Ha li3CM -6 Tpex 3a~aq, 
Ka~ag H3 KOTOphlX MOrna Tpe60BaTL ~ng ce6g nonHOrO 
o6'beMa onepaTHBHOH naMHTH MaWHHhl. B pe3ynLTaTe 6onee · 
'leM B~BOe nO~HHnaCL 3<iKPeKTHBHOCTL HCnOnL30BaHHH 
li3CM-6. O~HoBpeMeHHO ~HcneT'Iepy ,lJ,,lJ,-71 6Mno nopy
'leHo o6cny)KHBaHHe TaKHX BHeWHHX YCTpOHCTB MaWHHhl, 

KaK nHeBMOHH'IeCKOe 'IHTaJOIUee C KapT ycTpOHCTBO, CTaH
,D,apTHhlH MarHHTOcPOH, a TaK)Ke KaHan CBH3H C nepHcPepHH
HhlMH Bhl'IHCnHTenLHhlMH MaWHHaMH. 3THM ~OCTHranacL· 
cne~yroiUaH Ba:lKHaH uenL: o6ecne'IHTL .nocTyn K 6a30BOH 
MarnHHe Bhl'IHcnHTenLHoro KOMnneKca noToKOB HHcl>opMa
UHH, HaKannBBaeMOH MallhlMH H cpe~HHMH Bhl'IHCnHTenL
HLIMH MaiiiHHaMH HHCTHTyTa. KpoMe Toro, 3Ha'IHTenLHO 
o6nerqanocL perneHHe npo6neMLI o6MeHa HHcl>opMaUHeH 
C ~pyrHMH HCCne~OBaTenLCKHMH UeHTpaMH H ~ep)KaTenH

MH nporpaMMHLIX apXHBOB /apXHBhl 3TH, KaK npaBHnO, 
xpaHHTCH Ha MarHHTHLIX neHTaX/. 

KaHan CBH3H li3CM-6 c BHeWHHMH o6'beKTaMH 6wn 
-co3~aH HH)KeHepaMH na6opaTopHH B 1968 ro~y, HnporpaM-
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MHpOBaHHe ero pafiOThl CTano O.IJ.HHM H3 CaMbiX Ba:>KHbiX 
HanpaBneHHH B pa3BHTHH CHCTeMHOro ofiecne'lleHH.H Bhl
'liHCllHTenhHhiX MamHH HHCTHTyTa. Ta qacTL cHcTeMHoro 
o6ecne'lleHH.a, KO'FopaH C03.D.aBanacL Ha B3CM -6, Bomna 
B COCTaB .IJ.HCneTqepoB ,ZJ.,ZJ.-71 H ,ZJ.,ZJ.-73. TeM CaMhiM 
cTana B03MO:lKHoii nepe.n.aqa uenhlx KOMnneKCOB 3a.n.aq 
B B3CM -6 no nHHHHM CBH3H c nepulllepHiiHhiX MamHH, 
cnen;uanhHO ofiopy.IJ.OBaHHhiX C nOMO~hiD BeHrepCKHX Ma
WHH TPA BhiHOCHhiMH cTaHD;HHMH, paBHO KaK H nepe.n.aqa 
pe3yllhTaTOB C'lleTa 3a.IJ.a'll TeM MaWHHaM, OTKy.IJ.a OHH 
nocTynanH. TaKHM o6pa30M, nepulilepuiiHhle MamHHhl cTanH 
KaK 6hl BhiHeceHHhiMH B .n.pyrue no.n.pa3.n.eneHHH HHCTHTYTa 
BHeWHHMH 'liHTaiDID;HMH, ne'llaTaiD~HMH H neplilopHpyiDID;HMH 
ycTpoiicTBaMH B3CM-6. KpoMe Toro, c noMO~hiD nHHHH 
CBH3H CTan B03MO:lKeH H OfiMeH HHlilopMan;HeH Me:lK.D.Y Bhl
'liHCllHTenhHhiMH MaWHHaMH B npon;ecce O.IJ.HOBpeMeHHOrO 
npoBe.D.eHHH Ha HHX pa3nH'liHhiX pac'lleTOB. 3.n.ecb HHTepeceH 
nlJHMep O.IJ.HOH H3 pafioT no Ma TeMa TH'lleCKOMY ofie cne'lle
HHID Manhlx MamHH TPA. B na6opaTopHH .n.nH HHX 6hlna 
C03.IJ.aHa nporpaMMa nepeBo.n.a c aBTOKO.D.a Ha H3hiK KoMaH.n. 
3THX MaWHH, npH'lleM nporpaMMa pa6oTaeT Ha B3CM -6, 
a .IJ.OCTyn K HeR B03MO:lKeH, B 'llaCTHOCTH, qepe3 llHHHH 
CBH3H H3 H3MepuTenLHhiX n;eHTPOB HHCTHTyTa. TaKHM 
nyTeM o6nerqaeTcH pemeHHe 3a.IJ.a'liH no.n.roToBKH pa6o'liHX 
nporpaMM ManLix MamHH /6onLmaH MamuHa .n.enaeT 3TO 
3Ha'liHTenbHO fihiCTpee H Ha Ka'lleCTBeHHO fionee BhiCOKOM 
ypoBHe, 'lleM 3TO MornH fihl c.n.enaTh caMH Manhle MaWHHhl/. 

,D.n~ OKOH'llaTenLHoro pemeHHH" npo6neMhl Me:lKMamHH
HhiX OfiMeHOB HHli~OpMaD;HH B 1974 rO.D.Y fihln 3aKOH'lleH 
nepBhiH 3Tan OCHa~eHHH Bhl'liHCllHTenhHhiX MaWHH, YCTa
HOBneHHhiX B HHCTHTyTe, CTaH.IJ.apTHhiMH MarHHTOlilo'HaMH, 
H3roToBneHHhiMH B HPB. 3To noTpe6oBano, KOHe'liHO, 
H C03.IJ.8.HHH HeOfiXO.IJ.HMhiX CTaH.IJ.apTHhiX nporpp.MM pafiOThl 
MaWHH C TaKHMH ycTpOHCTBaMH. 

Hy:lKHO 3aMeTHTh, HaKoHen;, 'liTO BBO.D. B .n.eiicTBHe 
B 1972 ro.n.y B OH.HH aMepHKaHCKoii Bhl'liHCnHTenLHoii Ma
WHHhl C)lC-6200, KOTOpaH fihlna pa3BHTa Bnocne.D.CTBHH 
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.no ypoBHH C,D.C-6400, TaK:lKe nocTaBHn PH.D. 3a.n.aq nepe.n. 
pa3pa6oT'liHKaMH o6~ero MaTeMaTH'llecKoro o6ecne'lleHHH. 
llpe:lK.n.e Bcero Heo6xo.n.HMO fihlno C03.IJ.aTL o6~ 6u6nuoTe
KY CTaH.IJ.apTHhiX nporpaMM .IJ.nH C,IJ.C-6200 H li3CM-6 c 
TeM, 'liTOfihl MaKCHManhH~ npOCTOH CTana a.n.anTaD;HH ofipa
fiOTO'liHhiX nporpaMM,nepeHOCHMhiX C O.IJ.HOH MaWHHhl Ha 
.n.pyryro. 

B ocHoBy TaKoii o6~eii 6u6nuoTeKH 6LmH nono:lKeHhl 
MHOrHe nporpaMMhl,. pa3pa6oTaHHhle paHee B 06'be.IJ.HHeH
HOM HHCTHTyTe, a TaK:lKe B EBpOneHCKOM n;eHTpe .f}:.IJ.epHbiX 

HCcne.n.oBaHHH /IJ.EPH/ H pH.D.e .IJ.pyrux HHCTHTYTOB. 
Ceii'llac aKTyanLHa 3a.n.aqa pacmupeHHH .n.ocTyna H3 

H3MepHTenhHhiX n;eHTpOB nafiopaTOpHH lfHCTHTyTa K 6a3o
BhiM Bhl'liHCllHTenhHhiM MaWHHaM, a HMeHHO - npe.D.OCTaB
neHHe B03MO:>KHOCTH .D.OCTyna He TOllhKO. K nepulilepHHHhiM 
MaWHHaM, HO H K npOCThiM YCTPOHCTBaM HH.D.HBH.D.YallbHOro 
nonL3oBaHHH /TeneTaiinLI, 3KpaHHhle nynLThl/. -qaCTLID 
3TOH 3a.D.a'liH HBllHeTCH TaK:lKe C03.D.aHHe OfiWHPHhiX ofiiD;Hx 
apxHBOB nporpaMM H qucnoBoii HHlilopMan;uu. Ee · pemeHHe -
D;enh finH:lKaHWHX neT pafiOThl CHCTeMHhiX nporpaMMHCTOB 
H HH:lKeHepoB na6opaTopHH. 

HCIIOJih30BAHHE 3BM HA JIHHHH 
C 3KCIIBPHMEHTAJihHMMH YCTAHOBKAMH 

CoBpeMeHHOe cocTOHHHe 3KcnepuMeHTanLHhiX uccne
.D.OBaHHii Ha 6onLmHx ycKopHTenHx CBOHCTB 3neMeHTapHhiX 
'llaCTHD; H peaKD;HH C HX yqaCTHeM xapaKTepH3yeTCH YCllO:lK
HeHHeM TeXHHKH 3KCnepHMeHTa, yBellH'lleHHeM Ofi'heMa no
nyqaeMOH HHli~OpMaD;HH.H KOMnneKCHOCThiD aHallH3a 3KCne
PHMeHTallbHhiX ·.n.aHHhlx~ 

C MOMeHTa opraHH3aD;HH 06'be.IJ.HHeHHOrO HHCTHTyTa 
B HeM CTanH WHpOKO npHMeHHThCH Bhl'liHCllHTenhHhle Ma
WHHhl .n.nH o6pa60TKH 3KcnepuMeHTanLHhiX .n.aHHhiX. O.n.HaKo 
PH.D. onepaD;HH, TaKHX KaK liloTorpaliiHPOBaHHe cne.D.OB, OCTaB
nHeMhiX qacTun;aMH B pa6o'lleM o6'heMe cneUHanLHhiX Tpe
KOBhiX KaMep, OTfiOp CHHMKOB C none3HhiMH H306pa:lKeHHH-
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MH, npOBe~eHHe npoMepOB CHHMKOB, COllOCTaBneHHe,H30-
6pa*eHHH co6hlTHH c ero qucnoBhlM o6pa3oM xapaKTepu-
30BanucL WHpOKHM npHMeHeHHeM ~nHTenLHOrO H Manonpo
H3BO~HTenLHoro pyqHoro Tpy~a. 

llpO~BH*eHHIO BhlqHCnHTenLHhlX MaWHH OT 3Tana OKOH
qaTenLHOH o6pa60TKH K "HCTOKaM" 3KCnepHMeHTanLHOH 
HH(j!OpMa:UHH CllOC06CTBOBano, C O~HOH CTOpOHhl, llOHBneHHe 
6ec(jlunLMOBoro MeTo~a perucTpanuu HHclJopManuu, c ~py
roii - pa3BHTHe Cpe~CTB BhlqHCnHTenLHOH TeXHHKH H co
OTBeTCTBYIOIUero MaTeMaTuqecKoro o6ecneqeHHH. 

XapaKTepHoii oco6eHHOCTLIO 6ecclJunLMoBoro MeTo~a 
HBnHeTCH TO, qTo OH ll03BOnHeT MHHOBaTL CTa~HIOclJOTO
rpaclJHpOBaHHH H nonyqaTL ~aHHhle Ha H3hlKe BhlqHcnHTenL
HOH MaWHHhl B :UHclJpoBOH clJopMe. 3Ta OCo6eHHOCTL CHHna 
rnaBHhlH 6apLep Ha nyTH npHMeHeHHH BhlqHCnHTenLHhlX 
MaWHH KaK O~HOrO H3 rnaBHhlX cpe~CTB aBTOMaTH3a:UHH 
Bcex 3TanoB uccne~oBaHHH. HcnonL30BaHue BhlqucnHTenL
HhlX MaWHH Ha nHHHH /B pe*UMe Henocpe~CTBeHHOH aBTO
MaTHqecKOH CBH3H/ C 3KCnepHMeHTanLHhlMH clJH3HqeCKHMH 
ycTaHOBKaMH ll03BOnHnO HCCne~OBaTL MHOrHe, paHee He 
~ocTYITHhle, nponecchl. ,Il;nH peanu3anuu noTeHnuanLHhlX 
B03MO*HOCTeH HOBOrO MeTO~a Ba*Heiiwee 3HaqeHHe HMeeT 
pa3BHToe MaTeMaTuqecKoe o6ecneqeHHe. 

B 1965 ro~y B HHCTHTyTe 6hlnH npoBe~eHhl pa60Thl, 
CBH3aHHhle c co3~aHHeM MaTeMaTuqecKoro o6ecneqeHHH 
~nH 3KCnepHMeHTOB, B KOTOPhlX H3yqanOCL ynpyroe 77-p -
pacceHHHe. B 3THX 3KcnepHMeHTax BhlqucnuTenLHaH Ma
WHHa llpHMeHHnaCL Ha nHHHH C ycTaHOBKOH, COCTOHll{eH H3 
MarHHTOCTPHK:UHOHHhlx HCKpOBhlX KaMep. IIepe~ pa3pa6oT
quKaMH CHCTeMhl CTOHnH 3a~aqH C03~aHHH KOMllOHeHT 
3KcnepuMeHTanLHoro KOMnneKca, onpe~eneHHH cocTaBa 
H 06IUeii opraHH3anHH H3MepHTenLHO-BhlqHcnHTenLHOH cu
CTeMhl, BKmoqaroJUeii B ce6H BhlqucnHTenLHYIO MaWHHY, 
6ecclJHnLMOBhle ~eTeKTOphl 3neMeHTapHhlX qacTH:U, YCTpoii
CTBa o6MeHa HHclJopManueii, a TaK*e cpe~cTBa o6JUeHHH 
qenoBeKa C MaWHHOH. PemeHHe 3THX 3a~aq BenOCL COBMeCT
HO rpynnaMH coTpy~HHKOB llB3 H llBT A. TaKaH cucTeMa, 

npHHa~ne*aiUaH no CBOHM napaMeTpaM K nyqmuM 3Kcnepu
MeHTanLHhlM cucTeMaM 3Toro Knacca, ycnemHo ucnonL3o
BanacL B :UHKne MeTO~HqecKHX pa60T H 3KCITepH:MeHTOB 
Ha nHOHHOM nyqKe cuHxpoclJa3oTpoHa OH.HH, HaquHaH c 
1966 ro.11a. 

B nponecce co3~aHHH cucTeMhl 6hlna oTpa6oTaHa 
onTHManLHaH CTPYKTypa MaTeMaTHqecKoro o6ecneqeHHH 
~nH pemeHHH 3a~aq c6opa HHclJOpMa:UHH, clJyHK:UHOHanLHOrO 
KOHTpOnH 3KCnepHMeHTanLHOrO o6opy~oBaHHH H XO~a 3K
cnepHMeHTa B peanLHOM MacmTa6e BpeMeHH. Co3~aHue 
cucTeMhl oKa3ano 6onLmoe BnHHHHe Ha o6JUHH nporpecc 
B pa3BHTHH H BHe~peHHH MeTO~HKH HCITOnL30BaHHH BhlqHc
nHTenLHhlX MaWHH B 3KCnepHMeHTaX, BhliTOnHHeMhlX Ha 
6onLWHX coBeTCKHX ycKopuTenHx. OnLIT co3~aHHH nepBoii 
cucTeMhl 6hln ucnonL30BaH H npu pa3pa6oTKe cne~yroJUeii, 
BKnroqaJOJUeH 3BM 1i3CM -4 Ha nHHHH C ycTaHOBKOH 
CKH<I>, pa6oTaBmeii Ha, CHHxpoclJa3oTpoHe OH.HH. 

Ba*Hhlii 3Tan pa6oT CBH3aH c peanu3~nueii B 1968-
70 rr. nporpaMMhl nepBooqepe~HLIX 3KcnepHMeHTOB Ha 
cepnyxoBCKOM ycKopuTene. Ha 3TOM 3Tane COTPY~HHKH 
na6opaTOpHH BHeCnH onpe~enHJOJUHH BKna~ B pa3pa60TKY 
H co3~aHHe MaTeMaTuqecKoro o6ecneqeHHH cHcTeMhl pe
rucTpanuu, HaKonneHHH u aHanu3a 3KcnepuMeHTanLHhlX 
~aHHhlX Ha 6a3e C03~aHHOro B llB3 6ecclJHnLMOBOrO MHOro
TpeKOBOrO HCKpOBOrO ClleKTpOMeTpa, HMeiOJUero B CBOeM 
COCTaBe BhlqHcnHTenLHYIO MaWHHY 1i3CM-3M. 3Ta cu

CTeMa WHpOKO HCITOnL30BanacL B :UHKne 3KCllepHMeHTOB 
c HeiiTpanLHhlMH KaoHaMH BhlCOKHX 3Hepruii. O~o6eH

HOCTLJO CHCTeMhl HB.J,IHeTCH BhlCOKaH HHTeHCHBHOCTL llOTOKa 
BXO~HOH HHclJOpMa:UHH, MHOrOKOMllOHeHTHOCTL 3KCITepHMeH
TanLHOH ycTaHOBKH, B03MO*HOCTL perHCTpa:UHH C06hlTHH 
B ycnoBHHX 6onLmoii clloHoBoii 3arpy3KH. Bee 3TO Hano*Hno 
CBOH OTneqaTOK Ha OCHOBHhle KOMllOHeHThl MaTeMaTHqec
KOrO o6ecneqeHHH 3TOH CHCTeMhl - nporpaMMhl c6opa, 
C*aTHH H HaKOnneHHH ~aHHhlX, nporpaMMhl KOHTpOnH an
napaTyphl, ynpaBnHroiUHe nporpaMMhl H nporpaMMhl aB'fo
MaTuqecKoro ono3HaBaHHH none3HhlX co6hlTHii. 
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Cpe.IJ;H ,IJ;pyriiX pa60T CJie,IJ;yeT OTMeTHTL C03,IJ;aHHe 

coTPY.IJ;HHKaMH na6opaTopHH MaTeMaTHqecKoro o6ecneqe

HH.Il .IJ;JI.Il CHCTeMLI MnoroHHTHHLIX KaMep MHC- 5 H .IJ;JI.Il 

ycTaHOBKH, C nOMO~LID KOTOpOH Ha CepnyXOBCKOM YCKO· 

pHTeJie npOBO.IJ;HJIHCL HCCJie,IJ;OBaHHH H.IJ;epHLIX npoueCCOB 

HOBOrO THna. 

B nocne.nneM 3KcnepnMeHTe y.nanocL ocy~ecTBHTL 
B peaJILHOM MaCWTa6e apeMeHH o6pa60TKY ,IJ;aHHLIX no non

HOB nporpaMMe, n03BOJIHID~eH KOHTpOJIHpoaaTL He TOJILKO 

pa6oTy ycTaHOBKH, HO H XO.IJ; 3KCnepHMeHTa. 

HoBLIH 3Tan pa6oTLI na6opa TOpHH B :noli o6nacTH 

CBH3aH C C03,IJ;aHHeM MaTeMaTHqecKOrO o6ecneqeHHH .IJ;JI.Il 

ycTaHOBKH "cl»OTOH", B KOTOpOH ycTpOHCTBa ynpaBJieHHH,' 

c6opa H o6pa60TKH HH~OpMaUHH pa3BHBaiDTCH B CHCTeMe 

KAMAK na 6a3e aLiqHCJIHTeJILHOH MaWHHLI TpeTLero noKo

neHHH. 

HcnonL3oaaHHe cpe.IJ;CTB cTan.napTHOH 3JieKTPOHHKH H 

BLiqHCJIHTeJILHLIX MaWHH TpeTLero nOKOJieHHH, 06Jia,IJ;aiOll.UIX 

pa3BHTLIMH nepH~epHHHLIMH ycTpOHCTBaMH, OTKpLIBaeT WH

pOKHe B03MO:>KHOCTH .IJ;JIH C03,IJ;aHHH MHOronapaMeTpHqeCKHX 

3KCnepHMeHTaJILHLIX ycTaHOBOK, npe.IJ;Ha3HaqeHHLIX .IJ;JIH pe

weHH.Il WHpoKoro Knacca npo6neM. 

Y~e a nepaLix 3KcnepHMeHTaJILHLIX Hccne.noaanHHX a 

OH.HH a · o6nacTH .ll.IJ;epnoii ~H3HKH 3JieKTpOHHLie BLiqHcJIH

TeJILHLie MaWHHLI HCnOJIL30BaJIHCL .IJ;JI.Il o6pa60TKH CnCKT

pOMCTpHqeCKHX ,IJ;aHHLIX. IlOCJie,IJ;yiO~ee pa3BHTHC 3KCnepH

MeHTaJILHOH MeTO.IJ;HKH npHBeJIO K C03,IJ;aHHID CHCTeM o6-

pa60TKH Jl.IJ;epHO- cneKTpOMeTpHqeCKOH HH~OpMaUHH, B KO

TOphi X 3JieKTpOHHaH MaWHHa HaKanJIHBaJia ,IJ;aHHLie, no

CTynaiO~He B Hee H3 3KCnepHMCHTaJILHLIX ycTaHOBOK no 

Ka6eJI.IlM. 

· B 1965- 1968 rr. ycnewno 3Kcnnya THpoaanacL cHcTe

Ma npHeMa, HaKOnJieHHH H o6pa60TKH ,IJ;aHHLIX B peaJILHOM 

MaCWTa6e BpeMeHH, C03,IJ;aHHaH COBMeCTIIO COTpy.IJ;HIJKaMH 

JIBTA H JIH$ na 6a3C H3MepHTeJILHoro UeHTpa JIH<I> 

H aLJqncJIHTeJILHLIX MaWHH · "MHHCK-2" H M-20, ycTa

noanenHLIX a JIBT A H opraHH30BaHHLIX a .nayxypoaneayro 
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BLiqHCJIHTeJILHyro CHCTeMy. C 1969 ro,IJ;a 3KCnJiya THpyeTCH 

H pa3BHBaeTC.Il ananorHqHaH CHCTeMa, BLinOJIHeHHa.ll Ha 

OCHOBe 3JieKTpOHHOH MaWHHLI 1i3CM -4 H H3MepHTeJIL· 

noro uenTpa Jla6opaTopHH neiiTponnoii ~H3HKH. 
B nacTO.Il~ee apeM.Il B OH.HH co3.naeTcH e.nHnaH cH

cTeMa o6pa60TKH cneKTpo:MeTpHqeCKOH HH~OpMaUHH. 
CTpyKTypa ee ~e TpexypoBHCBaH. CHcTeMa o6be.IJ;HH.IleT 

H3MepHTeJILHO·BLJqHCJIHTeJibHLie UeHTpLI JIH$, JIJIP H JIJIII 

C H3MepHTeJibHO·BLJqHCJIHTeJibHLIM KOMnJieKCOM JIBTA. 

Ha nepaoM ypoBHe pacnono~eHLI H3MepHTeJILHLie Mo

.nynH, B COCTaB KOTOpLIX BXOi:\.llT H3MCpHTeJILHOe o6opy.IJ;O• 

BaHHe, MaJia.ll BLJqHCJIHTeJibHa.ll MawHHa C npo6JieMHO

opHeHTHpoBaHHLIM MaTeMaTHqecKHM o6ecneqenHeM. Ha 

BTOpOM HaXO.IJ;HTCH 3BM 6onee BLICOKOrO KJiacca C pa3BH· 

TLIM MaTeMaTHqecKHM o6ecneqenneM .IJ;JIH xpaneHH.Il, ,cop

THpOBKH H npe,IJ;BapHTeJibHOH o6pa60TKH 3KCnepHMeHTaJib· 

HLIX .nannLix. Ha TpeTLeM ypoane pacnono~enLI MaWHHLI 

BLICOKOrO KJiacca BLJqHCJIHTeJibHOrO KOMnJieKca JIB T A, 

OCHa~eHHLie o6wnpHOH 6H6JIHOTeKOH nporpaMM o6pa60T

KH cneKTPOB. POJib MaWHH 3TOrO YPOBHH B CHCTeMe o6pa-

60TKH CBO.IJ;HTCH K npoBe,IJ;eHHID CJIO:>KHLIX MaTeMaTHqecKHX 

pacqeToB. KoJIHqecTBO ypoaneii a aBTOMaTH3HpoBannoii 

CHCTCMe onpe,IJ;eJIHeTCH nOTOKOM 3KCnepHMeHTaJibHOH HH· 

~pMaUHH, CJIO~HOCTbiO o6pa60TKH, pa3H006pa3HeM H KO· 

JIHqCCTBOM O.IJ;HOBpeMeHHO H.IJ;Y~HX 3KCnepHMeHTOB. 

ABTOMATHflECKAH OEPAEOTKA 
KAMEPHMX CHHMKOB 

B nccne.noaaHHHX, KOTOpble npOBO.IJ;HT ~H3HKH 06be.IJ;H

nennoro HHCTHTyTa, 60JibWOe MeCTO 3aHHMaeT H3yqeHHe 

npH nOMO~H TpeKOBLIX KaMep aKTOB B3aHMO,IJ;eHCTBHH 

ycKopeHHLIX qacTHU c ae~ecTBOM. Cne.n .ll.IJ;epnoii qacTHUhl, 

npoJieTeBWeH qepe3 KaMepy, ~OTOrpa~HpyeTC.Il HeCKOJibKH· 

MH ~OTOannapaTaMH, H 3aTeM TpaeKTOpHH BTOpHqHbiX 

qacTHU aoccTaHaBJIHBaiDTC.Il no cTepeocHHMKaM. O.nnaKo 



MH, npOBe)J.eHHe npoMepOB CHHMKOB, COllOCTaBneHHe H30-

6pa~eHHH co6hlTHH c ero qacnoBhlM o6pa3oM xapaKTepu-

30BanHCh WHPOKHM npHMeHeHHeM )J.llHTellhHOrO H Manonpo

H3BO)J.HTellbHOrO pyqHoro Tpy)J.a. 

llpO.IJ.BH~eHHIO BhlqHCllHTellhHhlX MaWHH OT 3Tana OKOH

qaTellhHOH o6pa60TKH K "HCTOKaM" 3KCnepHMeHTallhHOH 

HHI}JOpMa~HH CllOC06CTBOBano, C O)J.HOH CTOpOHhl, llOHBlleHHe 

6eci}JHllhMOBOrO MeTO)J.a perHCTpa~HH HHciJOpMa~HH, C )J.py

roii - pa3BHTHe Cpe.IJ.CTB BhlqHCnBTellhHOH TeXHHKH H co

OTBeTCTBYIOUlero MaTeMaTuqecKoro o6ecneqeHHs. 

XapaKTepHoii oco6eHHOCThiO 6ecc1JunhMOBoro MeTO.IJ.a 

HBnseTCH TO, qTo OH ll03BOllHeT MHHOBaTb CTa)J,HIO ciJOTO

rpaciJHpOBaHHH H nonyqaTh .IJ.aHHhle Ha H3hlKe BwqucnHTenh

Hoii MaWHHhl B ~HciJpOBOH ciJopMe. 3Ta OC06eHHOCTh CHHna 

rnaBHhlH 6aphep Ha nyTH npHM.eHeHHH BhlqHCllHTellhHhlX 

MaWHH KaK O)J.HOrO H3 rnaBHhlX cpe)J.CTB aBTOMaTH3a~HH 

Bcex 3TanoB uccne.IJ.OBaHHH. Hcnonh30BaHHe BwqucnHTenb

HhlX MaWHH Ha nHHHH /B pe~Me Henocpe)J.CTBeHHOH aBTo

MaTaqeCKOH CBH3H/ C 3KCnepHMeHTallbHhlMH ciJH3HqeCKHMH 

ycTaHOBK~MH ll03BOllHllO HCClle)J.OBaTb MHOrHe, paHee He 

.IJ.OCTYllHhle, npo~eccw. ~ns peanu3a~HH noTeH~HanhHhlX 

B03MO~HOCTeii HOBOrO MeTO)J.a Ba~eiiwee 3HaqeHHe HMeeT 

pa3BHToe MaTeMaTaqecKoe o6ecneqeHHe. 

B 1965 ro.D.y B HHCTHTyTe 6wnu npoBe.IJ.eHw pa6oTw, 

CBH3aHHhle c C03.IJ.aHHeM MaTeMaTaqecKoro o6ecneqeHus 

)J.llH 3KCnepHMeHTOB, B KOTOphlX H3yqanOCh ynpyroe 77-p -
paccesHHe. B 3THX 3KcnepuMeHTax BwqucnuTenhHas Ma

WHHa npHMeHHllaCb Ha llHHHH C YCTaHOBKOH, COCTOHII{eii H3 

MarHHTOCTpHK~HOHHhlX HCKpOBhlX KaMep. fiepe)J. pa3pa6oT

quKaMH CHCTeMhl CTOHllH 3a)J,aqH C03)J.aHHH KOMllOHeHT 

3KcnepuMeHTanhHoro KOMnneKca, onpe.IJ.eneHHH cocTaBa 

H 06llleii opraHH3a~HH H3MepHTellbHO-BhlqHCllHTellbHOH CH

CTeMhl, BKnroqarollleH B ce6s BhlqHCllHTenhHYIO MaWHHy, 

6ecciJHrrhMOBhle )J.eTeKTOphl 3lleMeHTapHhlX qacTH~, ycfpoii

CTBa 06MeHa HHciJOpMa~Heii, a TaK~e Cpe)J.CTBa 06UleHHH 

qenoBeKa C MaWHHOH. PeweHHe 3THX 3a)J,aq BellOCh COBMeCT

HO rpynnaMH coTpy.IJ.HHKOB JIB3 H JIBT A. TaKas cucTeMa, 

npHHa.D.ne~alllaH no CBOHM napaMeTpaM K nyqwaM 3KCnepu

MeHTanhHhlM CHCTeMaM 3TOrO Knacca, ycneWHO HCll0llh30-

BanaCh B ~Kne MeTO)J.HqeCKHX pa6oT H 3KCnepHMeHTOB 

Ha nHOHHOM nyqKe CHHxpociJa3oTpoHa OH.HH, HaqHHas c 

1966 ro..11a. 

B npo~ecce. C03.IJ.aHHH CHCTeMhl 6wna oTpa6oTaHa 

onTHManhHas CTPYKTypa MaTeMaTHqecKoro o6ecneqeHHH 

.IJ.llH peweHHH 3a)J,aq· c6opa HHciJOpMa~HH, ciJYHK~HOHallbHOrO 
KOHTPOllH 3KCllepHMeHTallbHOrO o6opy)J.OBaHHH H XO)J.a 3K

cnepHMeHTa B peanhHOM MacwTa6e BpeMeHH. Co3.IJ.aHHe 

cucTeMhl oKa3ano 6onhwoe BllHHHHe Ha o6lllHii nporpecc 

B pa3BHTHH H BHe)J,peHHH MeTO)J.HKH HCllOllh30BaHHH BhlqHc

nBTellhHhlX MaWHH B 3KCnepHMeHTaX, BhlllOllHHeMhlX Ha 

6onhWHX coBeTCKHX ycKopuTensx. OnwT C03.IJ.aHHH nepBoii 

CHCTeMhl 6wn HCllOllh30BaH H npH pa3pa60TKe Clle.IJ.YIOllleii, 

BKnroqarollleii 3BM E3CM -4 Ha nHHHH c ycTaHoBKoii 

CKH<l>, pa6oTaBweii Ha CHHxpociJa3oTpoHe OH.HH. 

Ba~Hwii 3Tan pa6oT cBs3aH c peanu3a~ueii B 1968-
70 rr. nporpaMMhl nepBooqepe.IJ.HhlX 3KcnepHMeHTOB Ha 

cepnyxoBCKOM ycKOPHTene. Ha 3TOM 3Tane COTPY.D.HHKH 

na6opaTOpHH BHecnH onpe)J.ellHIOlllHH BKlla)J. B pa3pa60TKY 

H C03.IJ.aHHe MaTeMaTuqecKoro o6ecneqeHHH CHCTeMhl pe

rucTpa~HH, HaKonneHHH H ·aHallH3a 3KCnepHMeHTallbHhlX 

)J.aHHhlX Ha 6a3e C03)J.aHHOrO B JIB3 6ecciJHllhMOBOrO MHOro

TpeKOBOrO HCKpOBOrO cneKTpOMeTpa, HMeiOlllero B CBOeM 

COCTaBe BhlqHCllHTellhHyro MaWHHY 1i3CM-3M. 3Ta CH

CTeMa WHpOKO HCll0llh30BanaCb B ~HKlle 3KCnepHMeHTOB 

c HeiiTpanbHhlMH KaoHaMH BhlCOKHX 3Hepruii. Oco6eH

HOCThiO CHCTeMhl HBllHeTCH BhlCOKaH HHTeHCHBHOCTh llOTOKa 

BXO)J.HOH HHciJOpMa~HH, MHOrOKOMllOHeHTHOCTh 3KCnepHMeH

TallbHOH ycTaHOBKH, B03MO~HOCTh perHCTpa~HH C06hlTHH 

B ycnoBHsx 6onhwoii clloHoBoii 3arpy3KH. Bee 3TO Hano~no 
CBOH OTneqaTOK Ha OCHOBHhle KOMllOHeHThl MaTeMaTHqec

KOrO o6ecneqeHHH 3TOH CHCTeMhl - nporpaMMhl c6opa, 

C~aTHH H HaKonneHHH )J.aHHhlX, nporpaMMhl KOHTpOllH an

napaTyphl, ynpaBnsrolllHe nporpaMMhl H nporpaMMhl aBTo

MaTuqecKoro ono3HaBaHHH none3HhlX co6wTHii. 



Cpe.nn .npyrnx pa6oT cne.nyeT OTMeTHTb C03.IJ;anne 

coTpy.nnnKaMH na6opaTopnn MaTeMaTnqecKoro o6ecneqe

HHH .IJ;JIH cncTeMbl MnoroHHTHHbiX KaMep MHC-5 n .IJ;JIH 

ycTaHOBKH, C nOMOI.UbiD KOTOpOH Ha CepnyXOBCKOM ycKo

pHTeJie npOBO,IJ;HJIHCb HCCJie,IJ;OBaHHH H,D;epHbiX npOUeCCOB 

noBoro Tuna. 

B nocne.nneM 3KcnepnMeHTe y.nanocb ocymecTBHTb 

B peaJibHOM MaCUITa6e BpeMeHH o6pa60TKy ,IJ;aHHbiX no non

HOB nporpaMMe, no3Bomnomeii KOHTponHpoBaTb He TOJibKO 

pa6oTy yCTaHOBKH, HO H XO.!l; 3KCnepHMeHTa. 

HoBbiH 3Tan pa6oTbi na6opaTopnn B 3TOH o6nacTH 

cBH3aH c co3,IJ;aHneM MaTeMaTnqecKoro o6ecneqeHHH .IJ;JIH 

ycTaHOBKH "cllOTOH", B KOTOp_oH YCTpOHCTBa ynpaBJieHHH, 

c6opa H o6pa60TKH HH~OpMaUHH pa3BHBaiDTCH B CHCTeMe 

KAMAK Ha 6a3e BblqncnnTeJibHOH MaiiiHHbl TpeTbero noKo

neHHH. 

HcnoJib30BaHne cpe.ncTB cTaH.napTHOH 3JieKTPOHHKH n 

BblqHCJIHTeJibHbiX MaiiiHH TpeTbero nOKOJieHHH, o6Jia,IJ;aiDIUHX 

pa3BHTbiMH nepn~epHHHbiMH ycTpOHCTBaMH, OTKpbiBaeT IIIH

pOKHe B03MO>KHOCTH ,IJ;JIH C03,IJ;aHHH MHOronapaMeTpnqecKHX 

3KCnepHMeHTaJibHbiX ycTaHOBOK, npe,IJ;Ha3HaqeHHbiX ,IJ;JIH pe

rneHHH IIIHpoKoro KJiacca npo6neM. 

Y)Ke B nepBbiX 3KcnepnMeHTaJibHbiX nccne.noBanns:x B 

OH.HH B o6nacTn H.IJ;epnoii ~H3HKH 3JieKTPOHHble Bblqncnn

TeJibHble MaiiiHHbl_ HCnOJib30BaJIHCb ,IJ;JIH o6pa60TKH cneKT

poMeTpnqecKHX .naHHhiX. Ilocne.nyromee pa3BHTHe 3Kcnepn

MenTaJibHOH MeTO,IJ;HKH npHBeJIO K C03,IJ;aHHID CHCTeM o6-

pa60TKH H,D;epHo-cneKTpOMeTpHqecKOii HH~OpMaUHH, B KO

TOpbiX 3JieKTpOHHaH MaiiiBHa HaKanJIBBaJia ,IJ;aBHble, no

CTynaromne B Bee B3 3KCnepHMeHTaJibHbiX YCTaHOBOK no 

Ka6eJIHM. 

B 1965-1968 rr. ycnernH03KcnnyaTnpoBanacbcncTe

Ma npneMa, HaKonneHHH B o6pa60TKB ,IJ;aBHbiX B i)eaJibHOM 

MaCIIITa6e BpeMeHB, C03,IJ;aHHaH COBMeCTHO COTpy.IJ;HBKaMH 

JIBTA B JIHcll na 6a3e B3MepnTeJibHOro uenTpa JIH<l> 
n BblqncnnTeJibHbiX.Marnnn "MnncK-2" B M-20, ycTa

noBneuublx B JIBT A B oprann3oBaHHbiX B ,IJ;ByxypoBHeByro 
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BblqBCJIHTeJibHYffi CHCTeMy. C 1969 ro,IJ;a 3KCIIJiya THpyeTCH 

H pa3BBBaeTCH ananornqHaH CBCTeMa, BblnOJIHeHHaH Ha 

OCHOBe 3JieKTpOHHOH MaiiiHHbl Ii3CM-4 B H3MepHTeJib

HOro UeHTpa Jla6opaTOPBB HeHTpOHHOH ~H3BKB. 
B nacToHmee BpeMH B QH.HH co3.naeTCH e.nnHaH cn

cTeMa o6pa60TKH cneKTpOMeTpBqeCKOH HH~OpMaUBB. 

CTpyKTypa ee ~e TpexypoBHeBaH. CncTeMa o6be.IJ;HHHeT 

B3MepHTeJibHO- BblqBCJIBTeJibHble uenTpbi JIHcll, Jljlp B JIJIIT 

c B3MepnTeJibHo- BblqncnnTeJibHbiM KOMnneKcOM JIBT A. 

Ha nepBOM ypoBHe pacnono)KeHbl B3MepnTeJibHble Mo

.IJ;YJIB, B COCTaB KOTOpbiX BXO,IJ;HT B3MepHTeJibHOe o6opy.IJ;o-

BaHBe, MaJiaH BblqBCJIHTeJibHaH MaiiiBHa C npo6JieMHO

opHeHTHpoBaHHbiM MaTeMaTuqecKBM o6ecneqeuneM. Ha 

BTOpOM HaXO,IJ;HTCH 3BM 6onee BbiCOKOrO KJiacca C pa3BB

Tb1M MaTeMaTnqecKHM o6ecneqeHneM .IJ;JIH xpaHeHHH,,cop

TnpoBKH B npe,IJ;BapBTeJibHOH o6pa60TKH 3KCnepBMeHTaJib

HbiX .naHHbiX. Ha TpeTbeM · ypoBHe pacnoJio)KeHbl MaiiiHHbl 

BbiCOKoro Knacca BblqncnnTeJibHoro KoMnneKca JIB T A, 

OCHalll,eHHble 06IIIBpHOH 6B6JIHOTeKOH nporpaMM o6pa6oT

KH cneKTpOB. POJib MaiiiBH 3TOrO ypoBHH B CHCTe~e o6pa-

60TKH CBO,IJ;HTCH K npOBe,IJ;eHBID CJIO>KHbiX MaTeMaTnqeCKBX 

pacqeTOB. KonnqecTBO ypoBneii,- B aBTOMaTH3HpoBaHnoii 

CBCTeMe onpe,IJ;eJIHeTCH nOTOKOM 3KCnepBMeHTaJibHOH BH

~pMaUBB, CJIO)KHOCTbiD o6pa60TKB, pa3H006pa3BeM B KO

JIHqeCTBOM O,IJ;HOBpeMeHHO B.IJ;YI.UBX 3KCnepnMe-HTOB. 

ABTOMATHqECKAJl OEPAEOTKA 
KAMEPHMX CHHMKOB 

B HCCJie,IJ;OBaHBHX, KOTOpble npOBO,IJ;HT ~B3BKB 06be,IJ;B

HeHHOro HHCTHTyTa, 60JibiiiOe MeCTO 3aHBMaeT H3yqeHHe 

npB nOMOIUB TpeKOBbiX KaMep aKTOB B3aHMO,IJ;eHCTBHH 

ycKopeunblx qacTHU c BemecTBOM. Cne.n H,IJ;epHoii qacTHUbl, 

npoJieTeBIIIeH qepe3 KaMepy, ~OTOrpa~BpyeTCH HeCKOJibKH

MH ~OTOannapaTaMB, H 3aTeM TpaeKTOpBH BTOpHqHbiX 

qacTBU BoccTanaBJIBBaiDTCH no cTepeocHBMKaM. O.nnaKo 



.IVIJI HCCne,IJ;OBaHHJI JIBneHHJI B uenOM npHXO.D;HTCJI aHallH3H

poBaTL .D;eCJITKH, a HHOr.D;a H COTHH TLICJI'I 4JoTorpa4JHH. 

H 3.D;eCL Ha noMOIUL qenoBeKy npuxo.D;JIT KH6epHeTH'IeCKHe 

ycTpOHCTBa, KOTOpLie OCyiUeCTBllJIIOT aBTOMaTH'IeCKyiO o6-

pa60TKY 4JoTOCHHMKOB. • 

IIpHHUHn C'IHTLIBaHHJI HH4JopMaUHH c lboTOCHHMKOB B 

TaKHX YCTpOHCTBaX aHanorH'IeH nepe.D;a'le KHH04JHnLMOB no 

TeneBHAeHHJO. CBeToBoii ny'l, c4JopMHpoBaHHLIH Ha 3KpaHe 

3neKTpOHHo-ny'leBOH Tpy6KH, npocBe'IHBaeT H3MepJieMLIH 

4JoTOCHHMOK. EcnH nyq BO BpeMJI cBoero nepeMeiUeHHJI 

nepeceKaeTCJI c Henpo3pa'IHLIM cneAOM JIAepHoii qacTH

ULI Ha 4JoTOCHHMKe, TO CBeT CKB03L 4JoTOCHHMOK He npo

XO,I\HT, H 3TO perHCTpHpyeT CTOJIIUHH 3a H3MepJieMLIM 

CHHMKOM 4JoTO'IYBCTBHTenLHLIH 3lleMeHT. BLipa6a TLIBae

MLie 4JoT03lleMeHTOM 3lleKTpH'IeCKHe CHrHanLI, HeCyiUHe 

HH4JOpMal(HIO 0 KOOp,I\HHaTaX TO'IeK nepece'leHHJI, nOCTy

naiOT B naMJITL 3neKTpOHHOH BLI'IHCllHTenLHOH MaWHHLI. 

"IIpOCMO:rpeB" TaKHM o6pa30M BeCL 4JoTOCHHMOK, KH6ep

HeTH'IeCKOe yCTpOHCTBO - CKaHHPYJOIUHH aBTOMaT - OT,I\aeT 

KOMaHAY o6pa6oTaTL C'IHTaHHYJO C 4JoTOCHHMKa HH4JOpMa

UHJO H BOCCTaHOBHTL TpaeKTOPHIO nponeTeBweii 'laCTHULI. 

B npouecce C'IHTLIBaHHJI HHcpopMaUHH c 4JoTocHHMKa 

HllH npH ee o6pa60TKe BLI'IHCllHTenLHaJI MaWHHa MO~eT 

BCTpeTHTLCJI C CHTyal(HJIMH, KOTOpLie He npe,I\yCMOTpeHLI 

nporpaMMOH. 3TO MO)KeT 6LITL, HanpHMep, noMeXa Ha 

4JoTOCHHMKe B BH,I\e cny'laHHOH uapanHHLI HllH 'ITO-nH60 

,I\pyroe. IIOCKOllLKY BLI'IHCllHTenLHaJI MaWHHa npHHUHllHanL

HO Hecnoco6Ha "TBOp'leCKH OTHOCHTLCJI" K nopy'leHHOH 

eii pa6oTe, TO B 3aTpy,I\HHTenLHLIX CHTyaUHJIX eii Ha no

MOIUL npHXO.D;HT 'lenoBeK. )l;nJI 3TOrO B COCTaBe KH6epHe

TH'IeCKOrO ycTpOHCTBa HMeeTCJI cneuuanLHLIH Ha6op Tex

HH'IeCKHX cpe,I\CTB .D;Hanora C BLI'IHCllHTenLHOH MaWHHOH 

/AHCnneii CO CBeTOBLIM KapaH,I\aWOM, OnTH'IeCKHH BLIBO.D; 

4JoTocHHMKa H AP./. IloAaBnJIIOIUee 6onLWHHCTBo H3MeJYeHHii 

npOH3BO,I\HTCJI aBTOMaTH'IeCKH, nHWL H3pe,I\Ka Tpe6yeTCJI 

yqacTHe onepaTopa. B llBTA Y*e HecKonLKO neT 3Kcnnya

THpyeTcJI nocTpOeHHLIH no onHCaHHOMY npHHUHny CKaHH-

PYJOIUHH aBTOMaT, ~ npeAHa3Ha'leHHLIH AllJI o6pa6oTKH 

CHHMKOB C HCKpOBLIX KaMep /3TOT aBTOMaT Ha3BaH 

A3llT-l/. 3a nepBLIH roA 3KcnnyaTaUHH Ha HeM 6Lino 

H3MepeHo 60 m&rc. co6LITHH. Bo3MO)KHOCTH aBTOMaTa npu 

xpyrnocyTO'IHOH 3arpy3Ke - o6pa6oTKa AO 300 m&rc. co-

6LITHH B ro,I\. Ilo TOMY )Ke npHHUHny, C HCnOnL30BaHHeM 

HOBeHWHX ,I\OCTH)KeHHH TeXHHKH, nocTpOeH HOBLIH BLICOKO

npOH3BO,I\HTenLHLIH cxaHHPYJOIUHH aBTOMaT A3llT-2, npeA

Ha3Ha'leHHLIH ,I\llJI o6pa60TKH C06LITHH Ha CHHMKaX 6onLWHX 

4JopMaTOB. 

)l;pyroii pa3HOBH.D;HOCTLIO npH6opa ,I\llJI aBTOMaTH'IeCKOH 

o6pa60TKH KaMepHLIX CHHMKOB JIBllJieTCJI CKaHHPYIOIUee 

ycTpOHCTBO C "6eryiUHM ny'IOM". 0HO npe,I\Ha3Ha'leHO 

B OCHOBHOM ,I\llJI o6pa60TKH CHHMKOB c, ny3LipLKOBLIX 

KaMep. OnTHKO-MexaHH'IecKaJI 'laCTL cKaHHPYIOIUero ycT

poiicTBa, HMeJOIUerocJI B llBTA, npuo6peTeHa y 3apy6e)K

HOH 4JupMLI, BLinycKaiOIUeii aHanorH'IHLie npu6opLI; 3neKT

poHHaJI qacTL H3roToBneHa B OHJIH. · 3To cKaHHPYIOIUee 

ycTpOHCTBO pa6oTaeT Ha llHHHH CO cneuuanLHOH BLI'IHCnH

TenLHOH MaWHHOH cpe,I\Hero xnacca. )l;nJI npoBeAeHH.JI 

aBTOMaTH'IeCKOrO CKaHHpOBaHHJI, nOMHMO npOCMOTpa H 

OT6opa COOTBeTCTBYJOIUero THna C06LITHH, nO,I\lle)KaJUHX 

o6pa60TKe, He06XO,I\HM npe,IJ;BapHTellLHLIH npoMep CHHM

KOB, 3a,I\aiOIUHX aBTOMa TY 06IUyro KapTHHY Ka)I(Ao,ro o6pa-

6aTLIBaeMoro co6LITHJI /TaK Ha3LIBaeMaJI "MacKa"/. 3aro

TOBKa MaCOK BLinOnHJieTCJI Ha WeCTH CneuuanLHLIX npo

CMOTpOBO-H3MepHTenLHLIX CTOnax, , CBJI3aHHLIX C ManOR 

BLI'IHCllHTenLHOH MaWHHOH. IlpOH3BO,I\HTenLHOCTL.CKa

HHPYJOIUero ycTpOHCTBa - OKOno 200 1/lblC. C06LITHH B ro,I\. 

EIUe OAHOH aBTOMaTH3HpoBaHHoii cKaHHPYIOIUeii ycTa

HOBKoii, HMeiOIUeHCJI B llBTA, JIBnJieTCJI npH6op CO cnH

panLHOH pa3BepTKOH /" CnupanLHLIH H3MepuTenL "I. B 3TOM 

npu6ope YAa'IHO ucnonL3yeTCJI xapaKTepHaJI oco6eHHOCTL 

MepHLIX B3aHMO,I\eHCTBHH, COCTOJIIUaJI B TOM, 'ITO ,I\llJI 

6onLWOrO Knacca H3y'laeMLIX C06LITHH B3aHMO,I\eHCTBHJI 

HMeJOT BH,I\ HeCKOnLKHX cne.D;OB 'laCTHU, BLIXO,I\JIIUHX H3 

O,I\HOH TO'IKH, Ha3LIBaeMOH BepWHHOR C06LITHJI. Ecnu Bep-

167 



UIHHY TaKoro C06b1THH COBMeCTHTb C UeHTpOM CnHpaJibHOH 

pa3BepTKH H 3aTeM OCyi.UeCTBHTb CKaHHpOBaHHe CHHMKa 

TOHKHM Jiy'lOM CBeTa no CnHpaJIH yBeJIH'lHBaJOI.UerOCH pa

AHYCa, TO 3a BpeMH BblnOJIHeHHH CnHpaJibHOH pa3BepTKH 

MO>KHO 3aperHCTpHpOBaTb BCe TpeKH, BbiXOJJ;HJ.UHe H3 ,n;aHHOH 

aepwHHbl. TaKHM o6pa3oM, npH cnHpaJILHOM cKaHHpoaaHHH 

CKOpOCTb H3MepeHHH He 3aBHCHT OT 'lHCJia TpeKOB, BblXO

JJ;HIUHX H3 aepWHHbl. KpoMe Toro, npHMeHeHHe JJ;JIH cKaHH

poaaHHH pa,n;HaJibHOH I.UeJIH, OpHeHTHpOBaHHOH Ha aepWHHY 

C06blTHH, n03BOJIHeT Cyi.UeCTBeHHO COKpaTHTb KOJIH'leCTBO 

HHiiJOpMa:UHH 0 CJie,n;ax, He HCXOJJ;HJ.UHX H3 ,n;aHHOH BepWHHbl, 

'ITO HBJIHeTCH Ba>KHblM JJ;OCTOHHCTBOM 3TOrO ycTpOHCTBa. 

lJpOH3BOJJ;HTeJibHOCTb npH6opa npH KpyrJIOCYTO'lHOH pa6o

Te - npOCMOTp OKOJIO 100 1/lbiC. CQ6b1THH B ro,n; •. 

OnHcaHHble BbiWe TPH aaToMaTH'leCKHX ycTpoiicTaa 

,n;JIH o6pa60TKH CHHMKOB XOTH H TpetlyJOT y'laCTHH 'leJIOBe

Ka B npouecce o6pa6oTKH Ka>K.n;oro co6blTHH, o,n;HaKo oc

HOBHYJO 'laCTb BpeMeHH pa60TaJOT B aBTOMaTH'leCKOM pe>KH

Me. TeM He MeHee,no'lTH acer,n;a cyi.UecTByeT HeKoTopaH. 

JJ;OJIH C06blTHH, KOTOpble no TeM HJIH HHbiM npH'lHHaM He 

nQ,n;,n;aJOTCH o6pa60TKe HH OJJ;HHM H3 OnHCaHHblX aBTOMaTH" 

qeCKHX YCTpOHCTB. ,I:(JIH BOCnOJIHeHHH 3TOrO npo6ena B Jia-

6opaTOpHH HCnOJib3yeTCH CHCTeMa H3 15 nonyaBTOMaTH" 

qeCKHX ycTpOHCTB, ynpaBJIHeMbiX 3JieKTpOHHOH Bbl'lHCJIH

TeJibHOH MaWHHoii BToporo ypoBHH. Ka>KJJ;aH TaKa.ll nonyaa

TOMaTH'lecKaH YCTaHOBKa npe,n;CTaBJIHeT C060H npe:UH3HOH· 

HblH npH6op, nocTpOeHHblH Ha 6a3e H3MepHTeJibHOrO MHKpo

CKona C ,n;aT'lHKaMH Ha ,n;HiiJpaKUHOHHblX pemeTKaX H COOT

BeTCTBYJOI.UeH 3JieKTpOHHKOH, o6ecne'lHBaJOI.Ueii npHMOH BBOJJ; 

pe3yJILTaTOB H3MepeHHH B Bbl'lHCJIHTeJibHYJO MaWHHY H 

KOHTPOJib nonyqaeMbiX JJ;aHHblX CO CTOpOHbl nocJie,n;HeH. 

CHcTeMa no3aonseT npoao.n;HTL o,n;HoapeMeHHO o6pa6oTKY 

HHiiJOpMa:UHH C pa3JIH'lHblX TpeKOBblX KaMep. llpOH31}0JJ;H• 

TeJibHOCTb CHCTeMbl COCTaBJIHeT npH KpyrJIOCYTO'lHOH pa6o

Te OKOJIO 200 1/lbiC. 'leTblpexnyqeBblX C06blTHH B ro,n;. 

B HacTOHI.Uee apeMH nJ!.aHHpyeTCH pacWHpeHHe 3Toii cH

cTeMbl nyTeM BKJIJO'leHHH B Hee HeKOTOporo KOJIH'leCTBa 
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H3MepHTeJILHo-npocMoTpOBhiX cTonoa CAMET, H3roToa

neHHhiX B l!CCP, n03BOJIHIOJ.UHX COBMeCTHTb npOCMOTp H 

H3MepeHHe Ha OJJ;HOM H TOM :>Ke npH60pe, 'ITO HapH,n;y C yBe

JIH'leHHeM npOH3BOJJ;HTeJibHOCTH HBJIHeTCH npe,n;nO'lTHTeJib" 

HbiM B ps,n;e liJH3H'leCKHX HCCJieJJ;OBaHHH. 

Coape~eHHaH opraHH3a:UHH.06pa60TKH CHHMKOB B03" 

MO>KHa TOJlbKO Ha OCHOBe H3MepHTeJibHO-Bbl'lHCJIHTeJibHblX 

KOMnJieKCOB, OCHai.UeHHblX MOI.UHbiMH 3JieKTpOHHO- Bbl'lHC

JIHTeJibHblMH MaWHHaMH H pa3H006pa3HOH aBTOMaTH3HpO

BaHHOH annapaTypoii, o6ecne'lHBaJOI.Ueii npocMoTp H H3Me

peHHe. Pa3pa6oTKa H co3,n;aHHe TaKoii annapaTypbl H ee 

nporpaMMHOro o6ecne'leHHH HBJIHeTCH CJIO>KHOH Hay'lHO

TeXHH'leCKOH 3a,n;aqeii, Tpe6yroi.Ueii o6'be,n;HHeHHH ycHJIHii 

60JibWOrO KOJIH'leCTBa cneuHaJIHCTOB pa3JIH'lHOrO npoliJHJIH. 

CaMOCTOHTeJILHOe npoae,n;eHHe 3THX pa3pa6oTOK B 6onL

UIHHCTBe CJiyqaeB He no CHJiaM OTJJ;eJibHbiM HHCTHTyTaM 

H Jia6opaTOpHHM, n03TOMy BCe OnHCaHHble CHCTeMbl C03,n;a

Hbl B COTpy,n;HH'leCTBe CO MHOrHMH HHCTHTyTaMH H opraHH" 

3a:UHHMH CTpaH - yqacTHHU OHJIH. HMeeT MecTo nocTo~H
Hblii o6MeH OnblTOM B 3TOH 06JiaCTH C ,n;pyrHMH 3apy6e:>K

HbiMH liJH3H'lecKHMH HHCTHTyTaMH, a qacTHOCTH, c Eapo

neiicKHM UeHTpOM s,n;epHbiX HCCJieJJ;OBaHHH. 

3KCIIBPHMBHTAJihHhlB HCCJIBJ{OBAHHJI 

HanH'lHe B na6opaTopHH MOJ.UHoro Bbl'lHCJIHTeJILHoro 

KOMnneKca H 60JibWOrO napKa npOCMOTpOBO- H3MepHTeJib -. 

HblX H CKaHHpYJOJ.UHX ycTpOHCTB n03BOJIHeT ee cne:QHa

JIHCTaM aKTHBHO yqacTBOBaTb B HCCJieJJ;OBaHHHX no liJH3HKe 

BblCOKHX 3HeprHii. Hay'lHble HHTepeCbl Jia6opaTOPHH KOH

UeHTpHpOBaJIHCb B CJieJJ;YJOJ.UHX OCHOBHblX. 06JiaCTHX: • 

- H3y'leHHe nonHpH3a:QHOHHLIX 3~eKTOB B HeynpyrHx 

npoToH-npoTOHHhiX coy,n;apeHHHX npH 3HeprHH 670 M3B 
c uenLJO nony'leHHH cae,n;eHHii o MexaHH3Me pe3oHaHcHoro 

o6pa30BaHHH nHOHOB. . 



- Hccne~oBaHue npoueccoB Bhl6HBaHHH ~eHTPOHOB H3 

H~ep npoToHaMH c 3HeprueH 670 M3B. 

- Hccne~oBaHue npu noMOIIUI MarHHTHoro cneKTpo

MeTpa C npOBOTIO'IHhlMH HCKpOBhlMH KaMepaMH Ha TIHHHH 

C Bhl'IHCTIHTenLHOH MaWHHOH npoueccoB, npoTeKaiOIIUIX 

npH B3aHMO~eHCTBHH C H~paMH npOTOHOB H ~eHTpOHOB 

c 3HeprHHMH ~o 10 F3B. 
- Pa3pa60TKa 60TILillHX CTPHMepHhlX KaMep H HCCne

~OBaHHe C HX TIOMO~LIO KOrepeHTHOrO H KYMYTIHTHBHOro 

po~eHHH 'laCTHU B H~epHhlX npoueccax npH penHTHBHCT

CKHX 3HeprHHX. 

- Hccne~oBaHHe npoueccoB o6pa3oBaHHH pe3oHaHCHhlX 

COCTOBHHH B HeHTpOH-npOTOHHhlX COy~apeHHBX B o6naCTH 

OT 1 ~o 5 T3B/c. 
- H3y'leHHe npoueccoB po~eHHB CTpaHHhlX qacTHU 

B TIHOH-npOTOHHhlX B3aHMO~eHCTBHBX B o6naCTH 3HeprHH 

OT 1 ~o 16 T3B. 
3«W!eKTHBHoe pemeHHe nepequcneHHhlX npo6neM B C)Ka-

• J 

Thle CpOKH CTano B03MO)KHhlM 6naro~apH cy~eCTBeHHOMy 

BKTia~y cneuuanHCTOB na6opaTOpHH B pa3BHTHe MeTO~OB 

HCTIOTIL30BaHHB COBpeMeHHhlX Cpe~CTB aBTOMaTH3aUHH 

MepHhlX HCCne~OBaHHH H Bhl'IHCTIHTeTILHOH TeXHHKH. 

PA3BHTHE METO,l(OB 
IIPHKJIA,[(HOH MATEMATHKH 

IlOBBTieHHe 3TieKTpOHHhlX Bhl'IHCTIHTeTILHhlX MaillHH TipO

H3Beno peBOTIIOUHIO B HCcne~oBaHHHX cPH3H'IeCKHX HBTieHHH. 

CoBpeMeHHaB cPH3HKa HeMhlCnHMa 6e3 ucnonL30BaHHB cno*

Horo MaTeMaTH'IecKoro annapaTa. 0Ha e)Ke~HeBHO Bhl~BH

raeT nepe~ uccne~oBaTenBMH cPYH~aMeHTanLHhle MaTeMa

TH'IeCKHe npo6neMhl, pemeHHe KOTOphlX Tpe6yeT HCTIOTIL-

30BaHHB Bcero apceHana cy~ecTByro~ux, a TaK)Ke co3~a

HHH Ka'leCTBeHHO HOBWX MeTO~OB MaTeMaTH'IeCKOrO aHa

nH3a. 3a~a'laMH, CTOBIIUIMH nepe~ MaTeMaTHKaMH 

JIBTA, BBTIHeTCH C03~aH!Je HOBhlX MaTeMaTH'IeCKHX MeTo-

~OB H pa3BHTHe nyTeH npHMeHeHHB cy~eCTBYIO~HX CTIOC0-

60B ~nB pemeHHH Hay'IHhlX npo6neM, CTOB~HX nepe~ 
06'Le~HHeHHhlM HHCTHTYTOM. 0cTaHOBHMCH Ha OCHOBHhlX 

HanpaBneHHBX HCCne~OBaHHH, npOBO~HMhlX MaTeMaTHKaMH 

06'Le~HHeHHOrO HHCTHTyTa. 

MHorue npo6neMhl coBpeMe.HHOH cPH3HKH: aHanu3 ~BH

)I(eHHB 3apB)I(eHHhlX 'laCTHU H HCCTie~oBaHHe TIOBe~eHHB HX 

cryCTKOB B 3TieKTpOMarHHTHLIX TIOTIBX, npo6neMhl cPH3HKH 

nna3Mhl, TeOpHH pacceHHHB, ~HCTiepCHOHHhlX COOTHOllieHHH, 

HeTIHHeHHOH TeopliH TIOTIB H ~pyrue, - npHBO~HT K pemeHHIO 

HeTIHHeHHhlX ypaBHeHHH. IlpH HCCne~OBaHHH TI0~06HhlX 3a

~aq 60TILlliOe 3Ha'leHHe HMeiOT KaK aHanHTH'IeCKHe H Ka

qeCTBeHHhle MeTO~hl, TaK H C03~aHHe 34KlleKTHBHhlX anro

pHTMOB HX 'IHCTieHHOrO pemeHHB C TIOMO~LIO Bhl'IHCTIHTenL

HhlX MamHH. Hepe~Ko qucneHHoe pemeHHe - e~HHCTBeHHaB 

B03MO)ICHOCTL BB~y CllO)ICHOCTH MaTeMaTH'IeCKOH TIOCTa

HOBKH 3a~a'IH. O~HaKo ec·nu npu6nH)I(eHHhle MeTo~hl peme

HHB TIHHeHHhlX 3a~aq pa3pa6oTaHhl OTHOCHTenLHO XOpOlliO, 

TO ~nB pemeHHB HeTIHHeHHhlX 3a~aq TaKHX YHHBepcanLHhlX 

CTIOC060B HeT. Il03TOMY HCCne~OBaHHIO MeTO~OB 'IHCTieH-

1'HOrO pemeHHH HenHHeHHhlX 3a~aq B 06'Le~HHeHHOM HHCTH

TyTe y~enHeTcB 6onLmoe BHBMaHHe. Oco6eHHO aKTyahLHOH 

3Ta npo6neMa CTana B CBB3H C pa3BHTHeM HOBOrO MeTO~a 

KOnneKTHBHOrO YCKOpeHHB, a TaK)Ke HCCTie~oBaHHeM napa

MeTpOB pB~a cPH3H'IeCKHX ycTaHOBOK. O~HHM H3 ·ocHOBHhlX 

HHCTpyMeHTOB pemeHHB HenHHeHHhlX 3a~aq -H~epHOH cPH3HKH 

B 06'Le~HHeHHOM HHCTHTyTe CTan TaK Ha3hlBaeMhlH Henpe

phlBHhlH aHanor MeTo~a HLIOTOHa. B mupoKo H3BeCTHOM 

MeTO~e KaCaTeTILHhlX, BBe~eHHOM HLIOTOHOM, OCy~eCTBTIB

eTCB nocne~oBaTenLHoe, mar 3a maroM, npu6nH)KeHHe 

K pemeHHIO nyTeM 3Ei.MeHhl Ha Ka*~OM H3 maroB KPHBOH, 

H306pa)l(aiO~eH HeTIHHeHHYIO 3aBHCHMOCTL, TipHMOH TIHHHeH -

KacaTenLHOH K 3TOH KPHBOH. B HenpephlBHOM aHanore 

MeTO~a HLIOTOHa. C~enaH nepexo~ OT ~HCKpeTHOH annpoK

CHMaUHH K HenpephlBHOH TIOCpe~CTBOM BBe~eHHH Henpe

phlBHO BapLHpyeMoro napaMeTpa. CoxpaHeHO OCHOBHOe 

CBOHCTBO MeTo~a HLIOTOHa: npH Ka~OM cPHKCHpOBaHHOM 
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3Ha'leHHH napaMeTpa pewaeTcs JIBHeiiuas 3a,IJ.a'la, peweuue 

KOTOpOH npB B03pacTaHBB napaMeTpa CXO,IJ.BTCJI K peweHHIO 

HCXO.IJ.HOH ueJIBHeiiuoii 3a,IJ.a'IB. Ba:>KHLIM npeBMYllleCTBOM 

TaKOrO nO,IJ.XO,IJ.a JIBJIJieTCJI ero 60JILWas YHBBepcaJILHOCTL 

no OTHOWeHBIO K BB.D.Y HeJIHHeHHOCTB, 

IIIHpoKHii Kpyr lbH3B'IeCKHX B MaTeMaTB'IeCKBX 3a,IJ.a'l 

MO)KeT 6LITL CBe,IJ.eH K 3a,IJ.aqe 0 MBHHMB3aD;BB dJyHKD;HOHa

noB, 'ITO Bcer,IJ.a 6biJIO aKTyaJILHLIM. Pa3pa6oTaHHLie B na-

6opaTopHB aJirOpHTMLI B nporpaMMLI MBHBMH3aD;HB dJyHK

D;BOHaJIOB HaWJIB WBpOKOe npHMeHeHHe ,IJ.aJieKO 3a npe,IJ.eJia

MB HHCTBTyTa. 

I..J;eJILIH pS,D. 3a,IJ.a'l dJB3BKB OTHOCHTCJI K TaK Ha3LIBaeMLIM 

HeKoppeKTHLIM 3a,IJ.a'laM, B KOTOpLIX MaJILie BCKa)KeHHJI 

BXO,IJ.HOH BHdJOpMaD;BB npHBO,IJ.JIT K 60JILWHM OWB6KaM B pe-

3YJILTaTe. B nocne,IJ.HBe ro,IJ.LI B CBJI3B c 3anpocaMB npaK

TBKH ~HTeHCBBHO pa3BBBaiOTCJI npe,IJ.JIO)KeHHLie aKa,IJ.eMHKOM 

A. H. TBXOHOBLIM MeTO.IJ.LI perynspH3a:UBB HeKoppeKTHLIX 

3a,IJ.a'l •. MaTeMaTBKB Jia6opaTOpBH 3aHBMaiOTCJI pa3BHTBeM 

3THX MeTO,IJ.OB B BX npBMeHeHHeM K peWeHBIO Ba:>KHbiX 3a,IJ.a'l 

!lJH3BKB. KpoMe Toro, 6onLwoii :UHKJI pa6oT BLinonueu 

C HCnOJIL30BaHBeM MeTO,IJ.a KOHe'IHLIX pa3HOCTeii - O,IJ.HOrO 

H3 Tpa,D.HD;BOHHLIX llO,IJ.XO,IJ.OB K peweHHIO 3a,IJ.a'l MaTeMaTB

qeCKOH dJH3HKB. 

0,IJ.Hoii H3 BWKHeiiwHx 3a,IJ.a'l 3KcnepBMeHTaJILHo:ii !lJu-

3HKB JIBJiseTcs 3a,IJ.a'la nnaHHpoBaHHS 3KcnepHMeHTa. Ma

TeMaTBKaMH Jia6opaTOpHB pa3pa60TaHLI 3~eKTHBHLie KpH

TepHB pa3,IJ.eJieHBJI rBnOTe3, ycneWHO npBMeHJieMble BO MHO

rBX dJH3H'IeCKBX BCCJie,IJ.OBaHBJIX. 

YHBBepcaJILHLIM BHCTPYMeHTOM B3y'leHHS cJIO:>KHLIX !lJH-

3H'IeCKBX npo:u;eCCOB JIBJIJieTCJI MeTO,IJ. CTaTBCTB'IeCKOrO 

MO,IJ.eJIBpOBaHHJI TaKBX npo:u;eCCOB Ha BLI'IBCJIBTeJILHLIX Ma

WBHaX /MeTO.D. MoHTe-Kapno/. Muorue !lJB3B'IeCKBe 3a,Ita

'IH - TaKBe, KaK npOXO)K,IJ.eHBe HeHTpOHOB qepe3 BeiD;eCTBO, 

paC'IeT peaKTOpOB, Bbi60p napaMeTpOB dJH3H'IeCKBX 'II B3-

MepHTeJILHLIX YCTaHOBOK - ycneWBO peweHbl B 06'Le,IJ.B

HeHHOM HHCTHTyTe. MaTeMaTBKB JIBTA B TeCHOM KOH

TaKTe C dJB3HKaMB-TeopeTHKaMB C03,IJ.aJIB 3~eKTHBHble 
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MeTO,IJ.bl H KOMnJieKCLI nporpaMM ,IJ.JIJI 'IBCJieHHOrO pewe

HHJI 3a,IJ.a'l TeOpHB S,D.pa B TeOpBB 3JieMeHTapHLIX 'laCTBD;. 

3TH uccJie,IJ.oBaHHJI 6LIJIB, npe)K.IJ.e Bcero, uanpaBJieHhl ua 

C03,IJ.aHBe 3~eKTBBHLIX MeTO,IJ.OB peweHHJI ypaBHeHBJI lllpe

,IJ.BHrepa. 

B CBJI3H c npoBO.D.BMLIMB :B 06'Le,IJ.BHeHHOM HHCTBTyTe 

HCCJie,IJ.OBaHHJIMH ITO KOJIJieKTHBHOMY MeTO.IJ.Y YCKOpeHBJI 

B Jia6opaTOpBH BLinOJIHeH D;BKJI pa60T no B3y'leHBIO CTa

:u;HOHapHLIX caMocornacoBaHHLIX cocTOJIHHii B ycTOH'IBBOCTB 

peJIJITBBBCTCKBX 3JieKTpOHHLIX KOJie:u;. 3a,IJ.a'la CBO,IJ.BTCJI, 

KaK B B dJH3BKe llJia3Mbl, K MO,IJ.eJIBpOBaHBIO 3BOJIIOD;HB CB

CTeMhl, COCTOJIID;e:ii B3 60JILWOrO KOJIB'IeCTBa 3apJI)KeHHLIX 

qacTH:u;. Pa3pa6oTaHbl pa3Hble MeTO.IJ.hl TaKoro MO,IJ.e

JIBpoBaHHJI. TaK Ha3LIBaeMLIH KBHeTB'IeCKBH MeTO,IJ. HJIB 

MeTO,IJ. yKpynHeHHLIX 'laCTBD;, npH peaJIH3aD;HB KOTOpOrO 

npBXO,IJ.HTCJI CJie,IJ.HTL 3a noBe,IJ.eHBeM COTeH BJIB ,IJ.a)Ke 

TbiCJI'I KpynHLIX cryCTKOB 'laCTHD;. }J;pyro:ii MeTO,IJ. COCTOHT 

B BCCJie,IJ.OBaHHH HenpepLIBHLIX MO,IJ.eJie:ii, 'ITO TaK)Ke qaCTO 

npHBO,IJ.HT K He06XO,IJ.BMOCTB peWaTL CBCTeMhl ,IJ.Ba,IJ.D;aTB 

HJIB 6onee HHTerpo- .IJ.HdJdJepeHD;HaJILHbiX ypaBHeHHH /HanpB

Mep, B cnyqae 3a,IJ.a'IB o6 ycTOH'IHBOCTB peJIJITBBHCTCKoro 

KOJIL:Ua/. EcTeCTBeHHO, qTo no,IJ.06Hble HCCJie,IJ.OBaHBJI He

MbiCJIHMbl 6e3 npBBJie'leHBJI MOID;HLIX COBpeMeHHbiX Bbi'IBC

JIBTeJILHbiX MaWBH B pa3pa60TKH CJIO)KHLIX aJirOpHTMOB. 

C10,IJ.a )Ke npBMLIKaroT pa6oThl no O.IJ.HO:ii B3 ~YH.D.aMeH
TaJILHbiX npo6JieM dJH3HKB, TaK Ha3LIBaeMOH npo6JieMe 

<l>epMu-llacTa-YnaMa. 3Ta npo6neMa CBJI3aua co cTo

xacTB3a:u;ueii .IJ.BH)KeHBJI B uenuueiiHLIX cBcTeMax. CYlllecT

ByeT :u;eJILIH KJiacc ypaBHeHHH, ,IJ.OnycKaiOID;BX COJIBTOHHLie 

/orpaHH'IeHHble B npOCTpaHCTBe/ peWElHHJI B OnBCbiBaiOID;BX 

CaMLie pa3JIB'IHble dJB3H'IeCKHe npo:u;eCCbl - OT HeJIBHeHHLIX 

KOJie6aHHH noBepXHOCTB MOpS ,IJ.O KBaHTOBOH TeopBB nOJIJI. 

CyiD;eCTBOBaHHe HeB3aBMO,IJ.e:iicTBYJOIUBX coJIBTOHOB I crycT

KOB 3HeprHB/, B006ID;e rOBOpS, npOTBBOpe'IBT rBnOTe3e 

<l>epMB. B pa6oTax, BblnoJIBeHHLIX B na6opaTopBH, Ha 

npBMepe ueJIHHeiiuoro ypaBHeHHJI lllpe,D.BHrepa c caMo

cornacoBaHHLIM noTeH:u;BaJioM 6LIJIO noKa3aHo,. 'ITO ,IJ.a)Ke 



Manall Bhl:qucJIBTenL
HaJI MaWBHa 3BM 
TPA-i c rpai}JuqeCKBM 
ABcnneeM npeAUa3ua-
qeHa Anll o6pa6oTKH 
CHHMKOB C ny3blpbKO
BblX KaMep Ha CKaHJ.Ipy
IOU(BX aBTOMaTaX. 

Pe3ynLTaT I}JunbTpa
I(HH "none3Horo" co6bl
THJI OT I}JOHa CneAOB 
Ha CHHMKe. 

Y cTauosxa CKM-200 
C03AaHa COBMeCTHhiMB 
YCBJIIIJIMB lla6opaTOpHH 
Bhi:COKHX :meprBii B lla-
6opaTOpHH BhlqBCJIB-
TenbHOH TeXHBKH B 
aBTOMaTB3ai(BB OHJIH 
c yqacTBeM HHcTBTyTa 
4IB3BKB Bhi:COKBX 3Bep
rBB AH Ka3CCP. 0Ha 
ycTaHosneHa Ha nyqxe 
CBBXp041a30TpoHa. Yqe
Hhle 06beAHHeHHOrO 
HHCTHTyTa C.0.0KOBOB, 
M.r .MemepliKOB,B.T.Ma
TIOWBH H A.T.MaTJOWBH 
o6cyJK,AaJOT c 6onrap
CKHM 4IH3BKOM ll.Map
KOBhiM nporpaMMY 41u-
3HqecKHX HCCneAOBaHHB 
ua CKM-200. 





3an 3JieJCTpOHHWX BW • 
'IBCnHTeJI~BWX MamBB 
li3CM ·4 • CllC·l604A. 
MamBBw p8.6oTaiOT Ba 
nHHBB c aBTOMaToM HPD 
H DOJIYABTOMA TAMB .ltJIR 

.II o6pa6oTJCB xawepBWX 
'Ill CBBMICOB. 

0CBOBBOe 3)lllliBe Jla • 
6opaTopBB BW'IBC.Jm• 
T8D~BOi TeXBBXK B &B· 
TOK&TB3aQBB. • 

3an :UieJCTpOBBOi BW• 
'IBCnHTeRbBOi KamBBW 
li3CM·6. MOUVIU 3BM 
CBY*HT 6a30BOi K&WB· 
HOi B3Kep&TeJI~BO•Bw· 
'IBCnHTeJI~BOrO JCOKU• 
nexca OHJIH. 

~ 3~JCTBBBOrOBC• 
DOnL30BaBBR KaJIOi 
3BM C.QC·l60A B 
CBCTewe o6pa6oTJCB xa • 
KepBWX CHBMJCOB COT• 
PY~BJCB HBCTBTYT8 
DpBMeHBnH f!JoTOC'IBTW• 
B&KKqee ycTpoicTBO, 
no·3BOJIRIOII{ee 6wcTpo 
BBO~T~ ,ltaHHWe B 
MADIBHy. • 

B BW'IBCnHTeJI~HOM 
JleBTpe HBCTBTyTa pa • 
60TAeT BWCOJCODpOB3 • 
BO~TeJIJ.HAR BW'IBCnH • 
TenLBAR CBCTeMa C.QC · 
6400. 



Pa3pa6oTaHHhlii B 
OHJIH .IUICnneii co cBe
TOBhlM KapaH~aWOM Ha • 
XO.IUIT WHpOKOe npBMe • 
He Hue npu peweHBB 3a
~a'f 3KcnepBMeHTanL
Hoii 4!H3HKB. 

H3MepuTenbHhlii no
nyaBToMaT llYOC. Cu
CTeMa B3 15 TaKBX npB· 
6opOB, CBR3aHHhlX He· 
nocpe~CTBeHBO C 3BM 
Ji3CM·4, BCDODb3yeT· 
cs ~g o6Mepa 4!oTo
rpa4!uii c ~eiicTBywillHX 
B HHCTBTyTe TpeKO • 
BhlX KaMep. B npo 
l{ecce B3MepeHHR MO>K· 
HO DpOB3BO~BTb aHanB3 
BBO~BMOH B MaWHHY 
BH4!0pMai{BB B BCnpaB • 
DRTb OWB6KB on epa TO· 
poB BnB annapaTyphl . 



llpOCMOTpOBO • B3Me • 
pBTeJJhBbiB CTOJJ 
CAMET, B3roToBneu
uwi B qccP, npe.nua3-
HA'feH .D;JJJI npOCMOTpa H 
H3MepeHHB ~OTOrpa~HB 
c TpeKQBhiX Ka:wep. Ha
Y'IHhiB COTPY.D;HHK T.Ka
uapeK Be.D;eT npOCMOTp 
~oTorpa~uii:, c.nenaHHwx 
B .D;BYXMeTpOBOH npona • 
HOBOH KaMepe Ha ny'IKe 
cepnyxoBcKoro ycKopu
TeJJJI . 

~ 

llpOCMOTpOBO • H3MepHTeJJbHbiH CTOJJ 6llC • 2 HC
UOJJh3yeTCJI .D;JJJI OT6opa H Upe.li.BApHTeJJbHOrO H3Mepe • 
HHJI C06b1THH, UOJJy'feHHbiX C UY3b1phKOBbiX KAMep. 
CTOJJ ~YHK~HOHHpyeT Ha JJHHHH C MAJJOH Bbi'IHCJJHTeJJh· 
HOB MAWHHOH TPA-1001, KOTOpaJI perHCTpHpyeTno
CTyUaiOwHe .li.AHHble H ocyweCTBJJJieT KOHTpOJJh 3a 
pa6oToi onepaTopa. ~ 

C03.D;AHHAJI B HHCTB-
TyTe BbiHOCHAJI .D;HCn· 
neBuaJI CTaH~JI 38M 
63CM ·6 BKJJIQ'faeT B 
ce6JI MAJJYIO 38M 
M-6000, rpa~H'feCKBi 
B an~BHTHO·~~pOBOi 
.nucnneu, annapaTypy 
CBJI3H. 

~ 



Manall swqacJ111TenL
HaJI MamBHa 3BM 
TPA- i c rpacllaqecKBM 
ABCnneeM npeABa3aa-
qeaa Allll o6pa60TKB 
CHBMKOB C llY3LIPLKO
BLIX KaMep Ha CKaHBpy
IOIUBX aBTOMaTaX. 

Pe3ynLTaT !llanLTpa-
I(BB "none3Horo" co6LI
THJI OT il!OHa ClleAOB 
Ha CHHMKe. 

YcTaHOBKa CKM-200 
C03AaHa COBMeCTHLIMB 
YCBJ111JIMB na6opaTOpBB 
BLICOKBX 3HeprBH B na-
6opaTOPBB swqacna-
TenLHoii TeXHBKB B 
asToMaTB3ai(BB OHJIH 
C yqaCTBeM liHCTBTyTa 
cl!B3BKB BLICOKBX 3Hep
r BB AH Ka3CCP . Oaa 
ycTaaosneaa aa nyqKe 
CBHXPOclla30TpOHa. Yqe
HLie 06beAHHeHHOrO 
BHCTBTyTa C .0.0KOHOB, 
M.r .MemepliKOB,B.T.Ma
TIOmBH B A.T . MaTIOIUBH 
o6cy>K.QaiOT c 6onrap
CKBM cl!B3BKOM Il.Map
KOBLIM nporpaMMY cllB-
3BqecKBX BCClleAOBaHBH 
aa CKM-200. 
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8 OHJIH coBMeCTHO 
C BHCTHTyTaMB CTpaH
y qaCTHHU C03.D.aHa Bbl 
COKOnpOH3BO.D.HTenbHaB 
c KaHHPYIOIUaB CHCTeMa 
" CnBpanbHblB H3MepB-
Tenb" , npe.D.Ha3Ha'!eu-
HaB .D.nB o6pa60TKB 
CHBMKOB C TpeKOBblX 
KaMep. Ha CHBMKe: 
pa3pa60T'IBKB 3TOB 
CBCTeMbl B .M.KoTOB, 
P .llo3e, H.H.CKpblnb, 
A .E .CenBBaBOB,B.H.Jlbl
csKoB . ~ 

llporpaMMBCT M .:liCe
HeB npocMaTpHBaeT 
KapTBHY co6blTBB, o6-
pa6oTaHHOrO Ha cnu 
panbHOM B3MepBTene, 
nepe.D. ~BnbTpauueu pe-
3ynbTaTOB CKaHHpOBa
HHS. 
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CXAHBp~i &BTO· 
K&T THna HPD npe.Q· 
H&3H&'IeH AJI• npoBe.Qe· 
HBa K&CCOBWX B3Kepe • 
u.i ~OTOrp~Hi C ny· 
3WpbXOBWX B BCXpOBWX 
xaKep. llpa6op ynpaB· 
naeTca 3BM cpe.quero 
xnacca, ero npoH3Bo· 
.QBTenbHOCTb COOTBeT· 
CTByeT npOB3BO.QBTenb· 
HOCTB 15.;.20 nony&B· 
TOK&TOB ITYOC. 

,llna BCCBe.QOB&HBa 
a.Qepuwx peaJCUBi ua 
CBHXp0~30TpOHe C03" 
.Q&H K&rHHTHWi en exT· 
poKeTp C npOBOBO'I" 
BWKB BCXpOBWKB X& . 
Kep&MH H CWUITBJIJia
J:tBOHHWKB C'leT'IBX&:W:B. 
YcTaHoBxa pa6oTaeTH& 

nBHBB c 3BM. 
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Cxauup~~B asTo
waT A3JIT-l ucnom.-
3yeTcJI .D.Jlll o6pa6oTJCB 
CHBMJCOB C HCJCpOBWX 
xa:wep. Ha nepe.D.HeM 
nnaue: onepaTop Be.D.eT 
"pa3rOBop" c 3BM, uc
nom.3yll .u.ucnnei-wouu
Top, ua 3&.D.HeM nnaue -
3BM E3CM-4, ynpaB· 
H.BIOUI&ll pa60TOB &BTO • 
:waTa. 

B BwqacJIBTenLHOM 
~euTpe 06he.D.Haeuuoro 
BHCTHTyTa nponma 
cTaJKHpoBxy rpynna 
BHJKeuepoB B :waTewa-
TBKOB B3 r ,!J;P. Ha 
CHBMJCe: HHlKeHep 
B.E.AuuxoBcxui .u.aeT 
UOJICHeHB.B He:Ye~HM 

xonneraw, H3yqa10~M 

OUWT pa6oTW Ha 3BM 
E3CM-6. ~ 

BeurepcKHe HHJKeue
pw M.Kanno u B.Pyc 
B3 rpynnw o6cJl}'lKBBa
HB.B M&JIWX BJolqHCJIB· 
Tem.uwx waUIHH Be)J.YT 
uana.u.xy annapaTypw. 

• 
1:1 II 







[ OTAEJI HOBMX METOAOB YCKOPEHH.R 0 ] 

0T~eri HOBbiX MeTO~OB YCKOpeHHH, B03HHKIIIHH B 

1962 ro~y B COCTaBe JIB3, - O~HH H3 CaMLIX MOllO~biX 
Hay"'HLIX KonneKTHBOB OH.HH. B OT~ene 3a KopoTKHH cpoK 

BLinonHeH ps~ pa6oT, nony"'HBWHX npH3HaHHe MHpoaoii 

Hay"'HOH o6~eCTBeHHOCTH. CaMo ero Ha3BaHHe y)Ke 

rOBOpHT 0 TOM, "'TO pa60TLI OT~ena CBH3aHLI C pa3BHTHeM 

HOBLIX MeTO~OB YCKOpeHHH. 

OcHOBaTeneM OT~ena 6Lin aKa~eMHK B.H.BeKcnep, 

H ocHOBHoii 3a~aqeii, nocTaaneHHOH nepe~ OHMY, llBnsnocb 

C03~aHHe YCKOpHTeneii, , OCHOBaHHLIX Ha KOnneKTHBHOM 

MeTo~e ycKopeHHH. 

lJTO TAKOE 
KOJIJIEKTHBHhlil MET0,4 YCKOPEHHJI? 

B.H.BeKcnep npe~no)I(Hn pa3nH"'HLie aapHaHTLI peanH-

3aUHH KonneKTHBHoro MeTo~a: y~apHoe ycKopeHHe, Kore

peHTHOe H pa~HaUHOHHOe. B 1962 ro~y OH cfllopMynHpoaan 

OCHOBLI KOnneKTHBHOrO MeTO~a ycKOpeHHH 3lleKTpOHHO ... 

HOHHLIX KOneu. B TOM )Ke ro~y 6LinH Hal.JaTbl 3KCnepHMeH

TanbHLie H TeopeTH"'eCKHe HCCne~OBaHHH HOBOH CXeMLI 

fllopMHpOBaHHH nnOTHLIX penHJ'HBHCTCKHX KOneu B ycTaHOB· 
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Ke, npe~no)KeHHoii B.H.BeKcnepoM H. B.II.CapaHueaLIM 

H Ha3BaHHOH a~re3aTOpOM /a~Ha6aTH1.JeCKHH reHepaTOp 

3apH)KeHHLIX TOPOH~OB/. ,l:(nH pa3BHTHH MeTo~a 6onbWOe 

3Ha1.JeHHe HMenH pa60TLI O.H • .HpKOBOrO, KOTOpbiH 3anO)I(Hll 

OCHOBLI TeOpHH fllopMHpOBaHHH H YCKOpeHHH 3lleKTpOHHO· 

HOHHLIX KOneu. 

B KonneKTHBHOM ycKo:pHTene TH)KenLie qacTHUhl /npoTo

Hbl, HOHLI/ y~ep)KHBaiOTCJI H YCKOPJIIOTCJI BMeCTe C 3lleKT

pOHHLIM KOllhUOM. HanpJI)KeHHOCTh 3neKTPH"'eCKHX · noneii 

a KOnhuax MO)KeT ~ocTHraTh 10 MB/cM. ,l:(ns Toro ;IT06bl 

cfllopMHpOBaTb KOllbUO, CHllbHOTO'IHLIH 3neKTpOHHLIH nyl.JOK 

HH)KeKTHpyeTCH B a,I{re3aTop, r~e nO,I{ ~eHCTBHeM MarHHT· 

Horo nons oH caopa"'HBaeTCH. 3aTeM MarHHTHoe none 

Me~neHHO /a~Ha6aTH"'eCKH/ HapacTaeT. KonLuo npH 3TOM 

C)KHMaeTCJI, pa3MepLI ero nonepe"'Horo ceiJ:eHHJI yMeHhwa

WTCH, a 3HeprHH 3neKTPOHOB paCTeT.B C)KaToe KOllhUO 

BBO~HTCJI HeHTpanhHble aTOMLI, HOHH3HpywTCJI, 3aXBaTLI· 

aawTcs HM H ycKopsroTCJI BMecTe c KOllhUOM. ITocKonhKY 

3lleKTpOHbl H HOHLI B HanpaaneHHH YCKOpeHHH ~BH)KYTCJI 

C O,I{HOH CKOpOCTbW, TO HOHLI, o6na~aiOIUHe 6onbWeH Mac

COB, "'eM 3neKTpOHLI, npHo6peTaiOT H 6onLwyro 3HeprHIO. 

TaKHM o6pa30M, KOllbUO KaK uenoe MO)KHO YCKOpJITb 
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B 3UeKTpH'IeCKHX nongx TaK, 'ITO T H:>Kenble 'laCTHUbl npH06-

peTyT 3HeprHIO 60UbliiYJO, 'leM npH npSMOM HX YCKOpeHHH 

B Tex :>Ke nonsx. 
Pac'leTbl noKa3biBaiOT, 'ITO KonneKTHBHhlii ycKOPHTenL

cMo:>KeT ycKopsTb HOHi.I pa3nH'IHhiX 3neMeHTOB •. Ceiiqac 

npe.D;CTaBnseTCS, 'ITO TaKaS YCTaHOBKa 6y,neT HMeTb 3Ha

'IHTeflbHhle npeHMy~eCTBa n~ cpaBHeHHIO C Tpa,IJ;HUHOHHbiMH 

THnaMH ycKopHTeneii. HeKoTopble .nononHHTenbHble oco6eH

HOCTH HOBOrO YCKOpHTeng /KOpOTKHH c6poc ny'IKa Ha 

MHllleHb, B03MO:>KHOCTb nony'leHHS rny60KO HOHH3HPOBaH

HbiX, a B nepcneKTHBe H nOUHOCTbiO flHllleHHbiX 3fleKTpOHOB 

ny'IKOB aTOMOB/ MOryT OTKpbiTb nyTH ,nng nOCTaHOBKH 

COBepllleHHO HOBbiX 3KCnepHMeHTOB HUH npHMeHeHHS HOBbiX, 

cy~eCTBeHHO 6onee 3~eKTHBHbiX MeTO.IJ;HK HCCUe.IJ;OBaHHS 

Y:>Ke H3BeCTHbiX npo6neM KaK B "o6naCTH g,nepHOH <iJH3HKH, 

TaK H B o6naCTH.TaKHX <iJyH.IJ;aMeHTaUbHbiX pa3,nenOB <iJH-

3HKH, KaK, HanpHMep, KBaHTOBaS 3UeKTpO.D;HHaMHKa. 

CTpOHTeUbCTBO YCKOpHTeng TS:>KeUbiX HOHOB SBUSeTCS 

ceiiqac 'ocHOBHoii 3a,naqeii OT,nena HOBhiX MeTo,noB ycKope

HHS. 

HEKOTOPME PE3YJTbTATM 
PAEOTM OT,4EJIA 

QeHTpanLHOii npo6neMoii npu co3,naHHH KonneKTHBHoro 

YCKOPHTeng SBUSeTCS nony'leHHe cryCTKOB 3aps:>KeHHbiX 

'laCTHU BhiCOKOH nnOTHOCTH, 'ITO npe.D;CTaBUSUOCb BHa'lane 

npHHUHnHaUbHO Hepa3pemHMOH 3a,naqeii - Be.D;b pe'lb 

lllna 0 npeo,noneHHH CTOflb :>Ke 60UbliiHX KYUOHOBCKHX noneii, 

KaKHe npe,nnonaranOCb HCnOUb30BaTb.B 0T,nene cHOBbiX 

MeTO.IJ;OB YCKOpeHHS 6bln Haii,neH CllOC06 <iJopMHpOBaHHS 

crycTKOB B BH,IJ;e 3UeKTpOHHbiX KOneu. 3TO SBHUOCb Ha

CTOUbKO npHHUHnHaflbHhiM, 'ITO ceii'lac CYJUeCTByeT ,npyroe 

Ha3BaHHe KonneKTHBHoro ycKopHTens: ycKopHTenb c 3neKT

poHHhiMH KOflbUaMH. 

CTOflb :>Ke Ba:>KHOH SBUSeTCS pa3pa60TKa BOnpOCOB KOMn

peCCHH KOflbUa nocne HH:>KeKUHH. ~eHCTBHTeUbHO, npOHC

XO.IJ;S~ee npH 3TOM B03pacTaHHe 3HeprHH 3UeKTpOHOB KOM- -

neHCHpyeT KYUOHO~CKHe CHflbl pacTaUKHBaHHS, 'ITO o6ecne

'IHBaeT MarHHTHOe CTHrHBaHHe KOflbUa B nonepe'IHOM Ha

npaBneHHH H npHBO.IJ;HT K yBeUH'IeHHIO YCKOpSIO~eii CHUbl, 

,neiicTByro~eii Ha HOHhl, npHMepHo B 100 pa3. B pe3ynLTa

Te TaKHX Haxo.noK po,nHnacb cxeMa a.nre3aTopa, KoTopas 

npHMeHSeTCS Ceii'laC BO BCeX 'ycTaHOBKaX, OCHOBaHHbiX Ha 

KOnfleKTHBHOMMeTO,IJ;e. 

H.nes a.nre3aTopa oKa3anacb nno.noTBOpHoii no .IJ;BYM 

npH'IHHaM. C O.IJ;HOH CTOpOHbl, OHa n03BOUHUa HCllOflb30BaTb 

.nocTH:>KeHHH TeXHHKH KnacCH'IeCKHX ycKopHTeneii, nocKonL

KY a.nre3aTop, no cyTH~ - 6eTaTpOH c nepeMeHHoii op6HToii. 

C ,npyroii CTOpOHhl, nnOTHbiH 3fleKTPOHHbiH ny'IOK, Harpy

:>KeHHbiH HOHaMH, npe,ncTaBnseT co6oii nna3MeHHoe o6pa3o

BaHHe. TaKHM o6pa3oM, HOBLiii MeTo,n 3aHsn npoMe:>Ky

TO'IHOe nono:>KeHHe Me)I(.IJ;y <iJH3HKOH KnaCCH'IeCKHX YCKOpH

Teneii H <iJH3HKOH nna3Mhl, HO nna3Mbl cneUH<iJH'IeCKOH -

penSTHBHCTCKOH H, 'ITO cy~eCTBeHHO, - He6e3rpaHH'IHOH. 

Bee 3TO He MOrno He npHBUe'lb BHHMaHHS cneuHaUHCTOB 

K HOBO MY MeTo,ny. PellleHHe npo6neMhl Tpe6osano 6onLmoro 

o6'beMa Te~peTH'leCKHX pa3pa6oToK. B Ol:IMY BnepBble 

pellleHbl TaKHe 3a,IJ;a'IH, KaK onpe,neneHHe CTaUHOHapHbiX 

<iJopM 3UeKTPOHHOrO KOflbUa, OCHOBHble HHBapHaHTbl B npo

uecce KOMnpeCCHH, ycnOBHS 3anonHeHHS 3UeKTpOHHOrO 

KOflbUa HOHaMH. Ba:>KHbiM 3TanOM pa3BHTHS KonneKTHimoro 

MeTo,na HBHUHCL Hccne,noBaHHs BonpocoB ycioii'IHBOCTH 

3fleKTpOHHOrO KOflbUa. lihlflH Haii,neHbl KpHTepHH YCTOH

'IHBOCTH KOflbUa no OTHOllleHHIO K KUaCCH'IeCKHM YCKOpH

TeUbHbiM H nna3MeHHbiM HeyCTOH'IHBOCTSM, ycnOBHS YCTOH

'IHBOrO Cy~eCTBOBaHHS KOflbUa, 3KpaHHpOBaHHOrO CTeHKaMH 

a.nre3aTopa. PemeHHe 6onLliiHHCTBa 3.THX npo6neM, a TaK

:>Ke OpHrHHaflbHble CnOC06bl <iJoKyCHpOBKH KOflbUa npH ero 

ycKopeHHH /HanpHMep, <iJoKyCHpOBKa CHUaMH H306pa:>KeHHH/ 

CTanH o6~enpHHSTbiMH H nernu B OCHOBY <iJH3H'IeCKOrO 

o6ocHoBaHHH KonneKTHBHoro MeTo.na ycKopeHHs. B OHMY 

6blflH BblnOnHeHbl 3KCnepHMeHTbl, n03BOUHBWHe pa3BepHyTb 

liiHpOKHM <lJpOHTOM pa60Tbl no KOnneKTHBHOMY MeTO.D;Y ycKo

peHHS. 
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Y cneWHbiH 3anycK nBHeHHOrO BH.U.YKUBOHHOro YCKOpBTe
n.11 JIHY-3000, co3.u.auuoro B HHH3ci>A BM. E4JpeMoBa, -
caM oro MOIQHoro cpe.u.u ycKopuTeneB: cBoero Tuna, no3BO
nun nocTpOBTb MO)].enb KOnneKTBBHOro YCKOpBTen.ll. 
B 1969 ro.u.y :meKTpouuoe KOnhUO 6bmo c4JopMupoBaHo 
u· nocne KOMnpeCCBB BbiBe)].eHO B3 Me)].BaHHOH nnoCKOCTB. 
3TBM CaMbiM 6blna npo,ll.eMOHCTpBpOBaHa pa6oTocnoco6-
HOCTb a.u.re3aTopa B nO)].TBep>K)].eHbi B)].eB KOMnpeCCBB 
3neKTpOHHbiX Koneu. 

:Sonhwoil ycnex Bblnan ua .u.omo KonneKTBBa OHMY 
B 1970 ro)].y, KOr)].a 6blnB 3aperBCTpBpOBaHLl YCKOpeHHbie 
B MO)].enB KonneKTBBHOro' YCKOpBTeml a -qacTBUbi' llapa
MeTpbi KOnbUa o6ecnequnu YCKOP.IIIDIQYID cuny 40 M3B/M 
B nepecqeTe ua o.u.uu 3ap.11.u.. Ycnex 3Toro 3KcnepuMeHTa 
03Haqan, qTo u.u.eu,3ano>KeHHble B ocuoBy MeTo.u.a,ce6.1l 
onpaB)].a'lm, u npuopuTeT TeopeTuqecKBX u 3KcnepuMeH
TanbHbiX npBHUBnOB KOnneKTBBHOrO MeTO)].a YCKOpeHB.Il 
npuua.u.ne>KBT OHJIH. 

IlepBouaqanhHO rnaBHOH 3a.u.aqeil 6hlno nonyqeuue qac
TBU CBepXBbiCOKBX 3HeprBH, HO nepBbiM npaKTBqecKBM 
ucnonb30BaHBeM MeTo.u.a, 6e3ycnoBHO, .llBn.lleTC.Il coopy>Ke
HBe ycKopuTen.ll T.ll>Kenblx uouoB. ,lJ,n.11 3Toro Tpe6oBancJi 
6oneec MOIQHbiH ycKopBTenb 3neKTPOHOB, qeM JIHY-3000, 
u B OHMY uaqanocb ero CTpouTenbCTBO. 

Coopy>K~HBe mo6oro ycKopuTen.ll npe.u.nonaraeT pewe
HBe P.ll.U.a cno>KHbiX TexuuqecKBX 3a.u.aq. Ecnu >Ke peqb 
u.u.eT o co3.u.auuu HOBoro, npuuuunuanhHO oTnuquoro oT 
.u.pyrux, ycKopnTen.ll, TO Kpyr TaKBX npo6neM 3uaquTenhHO 
pacwup.lleTc.ll. Cno>KHeHwBMB 3a.u.aqaMB .llBn.llJOTC.Il npu 3'fOM 
C03)].aHBe He TOllbKO CBnbHOTOqHbiX nBHeHHbiX YCKOpBTeneH, 
uo TaK>Ke u cucTeM nuTaHB.Il a.u.re3aTopa,' cnoco6oBQ,1op:Mu
poBaHB.Il MarHBTHbiX noneil u pa3pa6oTKa ycKop.lliDIQBX cuc
TeM. 3TH u .u.pyrue TexuuqecKue npo6neMbl, CB.Il3aHHble 
c npaKTBqecKoil peanu3auueil KonneKTBBHoro MeTo,na, pe-
waeT OT.nen HOBhiX MeTo,noB ycKopeHB.Il. 
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B OHMY pa3pa6oTaHbl cnoco6bl 4JopMupoBaHB.Il BMnynh
COB BbiCOKOrO · Hanp.ll:>KeHB.Il Ha YCKOpBTene 3neKTpOHOB 
C BCnOnb30BaHBeM HenBHeHHbiX CBOHCTB 4JeppBTa, C03)].aHbi 
Ha)].e>KHble CBnbHOTOqHble KOMMyTaTOpbi, OTpa6oTaHa Me
TO)].BKa 4JopMBpOBaHB.Il He06XO)].B~biX rpa,li.BeHTOB MarHBT
HbiX noneH B MeCTe HaXO:>K,neHB.Il 3neKTpOHHOrO KOnbua 
B npouecce ero c:>KaTu.ll: llpaKTuqecKoe ocyiQeCTBneuue 
4JopMupoBaHB.Il BMnynhcuoro MarHBTHoro non.11 noTpe6oBano 
pa3pa60TKB. MarHBTOMeTpOB 6onbWOH TOqHOCTB, 6onhWOrO 
KonuqecTBa· cneuuanbHOH 3neKTPOHHOH annapaTyphl, pa6o
TaiOIQeil ua nuuuu c 3BM. Ycnewuo pa3BBBaiOTC.Il MeTO.U.hl 
,nuarHOCTBKB 3neKTpOHHOrO KOnbUa B BOnpOCbi ynpaBneHB.Il. 
6y,nyiQBM ycKopuTeneM. 

Ocofioe MeCTO B KOnneKTBBHOM YCKOpBTene OTBO.U.BTC.Il 
ycKop.lliOIUeii cucTeMe. Oua Mo:>KeT 6b1Tb Bblnonueua B BB.U.e 
coneuou.u.a co cna.u.aroiQBM MarHBTHhiM noneM, B BB.U.e Bbl
COKoqacTOTHbiX pe30HaTOpOB BnB B BB)].e BMnynhCHOH nu
HBB. llo BCeM 3TBM HanpaBneHB.IlM Be)].yTC.Il WBpOKBe BCCne
)].OBaHH.Il. llepcneKTBBHbiM Mo)l(eT OKa3aTbC.Il npBMeHeHBe 
KpBoreHHbiX CBCTeM )].n.ll YCKOpeHB.Il 3neKTpOHHbiX KOneu. 
ll03TOMY COBMeCTHO C KpBoreHHbiM OT)].enOM JIB3 B npu 
yqaCTBB. IJ.3M COOpY>KaeTC.Il KOnbUeTpOH - CBCTeMa B3 4-x 
ycKop.lliOIQBXC.Il KpuoreHHhiX pe3oHaTopoB u p.ll.u.a cBepxnpo
BO.U.!JIQBX MarHBTOB. B npouecce nocTpoiiKB KOnhueTpoua 
pewaroTc.ll cno>KHble TexH:uqecKue npo6neMbi, TaKue, KaK, 
uanpuMep, uaueceuue cBepxnpoBO.U..IliQeil nneHKB Ha· BHy
TpeHHIOIO noBepXHOCTb pe30HaTOpOB 6onhWOrO 06'beMa. 
HaKonrieu onhiT oxna>K)].eHB.Il cBepxnpoBO.U..IliQBX pe3oHaTo
poB B coneHOBAOB 6onbWBX 06'heMOB,. OTpa6oTaHa MeTO)].B
Ka onpe.u.eneuu.11 xapaKTepucTBK pe3oHaTopoB B pa6oqeM 
COCTO.IIHBB. 

C 1967 ro.u.a OT.u.en .llBn.lleTc.ll aKTBBHhiM yqacTHBKOM 
BCeX KpynHbiX KOH$epeHUBH no ycKOpBTen.llM. lloKa3aTenb
HO, qTo npoxo.u.BBWBH B 1972 ro.u.y B ,l),y6ue CuMn03BYM 
no- KonneKTBBHhiM MeTo,naM ycKopeHB.Il co6pan 6onee 200 
yqaCTHBKOB. 0630pHble ,I{OKna,nbl no pa3BBTB10 3TOrO MeTo
)].a npe.u.cTaBunu uayquo-uccne.u.oBaTenbCKBe oprauu3auuu 



CCCP, CiliA, <l>Pr, <l>paHI.tHH, Jlnouuu. 06paJoBaHhl 3Kcne

pHMeHTaJibHhle rpynnhl B HTaJIHH, Kaua,l.{e. 3To roBopHT 

0 npH3HaHHH KOJIJieKTHBHOrO MeTO,l.{a, KOTOphiH p0.l.{HJIC11 

H pa3BHBaeTC11 B OHJIH. • 

COTPY,llHHllECTBO C HAYl/HhiMH i.(EHTPAMH 

CTPAH- YtJACTHJm 

CoJ.l.{aHHe coBpeMeuuoro ycKopHTeng Tpe6yeT peweuug 

60JibUIOrO 'IHCJia Hay'IHO-TeXHH'IeCKHX npo6JieM, opraHHJa

l.{IIH npOH3BO,l.{CTBeHHOH 6a3hl, OCBOeHH11 CJIO:>KHhiX TeXHOJIO

rH'IeCKHX npoueccoB. Bee 3TO ueBOJMO:>KHO 6e3 coTpy.l.{HH

qecTBa C COOTBeTCTBYJOII.{HMH Hay'IHhiMH l.{eHTpaMH. 0T,l.{eJI 

HOBhiX MeTO,l.{O~ YCKOpeHH11 YCTaHOBHJI UIHpOKHe CB113H C l.{e

JibiM p11.l.{OM HCCJie,l.{OBa TeJibCKHX HHCTHTyTOB "CTpaH - yqacT

HHU OHJIH. BbiCOKHH ypoBeHb pa3BHTH11 cooTBeTCTBYIOII.{HX 

o6JiaCTeH Te XHHKH H HaKOITJieHHag B 3TH X HHC'l;HTyTaX KYJib

Typa npOBe,l.{eHH11 H3MepeHHH CllOCO(,'iCTBYIOT BhlllOJIHeHHIO 

pa3pa6oTKH KonneKTHBHoro MeTo,l.{a ycKopeuug B OHMY. 

qacTb coBMeCTHhiX pa6oT HMeeT ueJibiO coJ,l.{aTb B OHMY 

uayquo-TeXHH'IeCKYIO 6aJy. Cpe.l.{H HHX cne.l.{yeT OTMeTHTh 

COTpy.l.{HH'IeCTBO C 3JieKTpOTeXHH'IeCKHM HHCTHTYTOM Cno

Bal.{KOH AKa.l.{eMHH uayK H HHCTHTyTaMH BeurepcKoiiAKa

,D,eMHH HayK B liy.l.{aneUITe IQeHTpaJibHhiH HHCTHTYT !}JHJH

'leCKHX HCCJie,l.{OBaHHH H HccJie,l.{OBaTeJibCKHH HHCTHTY'I 

B~'IHCJIHTeJibHOH TeXHHKH H aBTOMaTH3al.{HH BeurepcKoii 

AKa.l.{eMHH uayKI. 

CoBMeCTHO c 3TH CAH paJpa6oTaHhl MeTO.l.{~ npel.{H-

3HOHHoro H3MepeHH11 llOCT011HHhiX H HMllYJibCHbiX MarHHT

HhiX llOJieH, pa3pa6oTaHa H BBe,D,eHa B .3KCITJiyaTal.{HIOaBTO

MaTH3HpOBaHHa11, ,l.{eHCTBYIOII.{a11 Ha JIHHHH C 3BM, ycTaHOB

Ka ,l.{JI11 H3MepeHH11 H !}JopMHpOBaHH11 MarHHTHhiX noneii 

B CHCTeMaX KOJIJieKTHBHOrO YCKOpHTeJI11. 

B coTpy.l.{HH'IeCTBe c Hccne,l.{O.Ba.TeJibCKHM HHCTHTYTOM 

B~'IHCJIHTeJibuoii TeXHBKH H aBTOMaTHJal.{HH BeurepcKoii 

AKa.l.{eMHH uayK coJ,l.{aua 6aJa .l.{JI11 npoHJBO.l.{CT.Ba 3JieKT

pouu~x 6JIOKOB, B OCHOBe KOTOpOH Jie:>KaT paJpa6oTaHH~e . . 
3THM HHCTHTYTOM aBTOMaTH3HpOBaHH~e ycTaHOBKH ,l.{JI11 

npoH3BO.l.{CT.Ba ne'laTH~x nnaT. B U.eHTpaJibHOM HHCTHTyTe 

!}JH3H'IeCKHX JICCJie,l.{OBaHHH pa3pa6oTaH H OC}'Il.{eCTBJI11eTC11 

COBMeCTHO c OHMY npoeKT aBTOMaTH3HpoBauuoii cHcTeM~ 
ynpaBJieHH11 yCKOpHTeJieM T11:>Ke~X HOHOB Ha 6a3e C03,l.{aH

HOH B 3TOM HHCTHTyTe 3JieKTpOHHO-B~'IHCJIHTeJibHOHMa
UIHH~. 

IIoJibCKHe !}JHJHKH H3 HHCTHTyTa 11.l.{epuoii !}JH3HKHIKpa

KOB ly'laCTBYIOT B C03,l.{aHHH CHCTeMbl ,l.{HarHOCTHKH nyqKOB, 

!}JHJHKH H3 Hapo,D,Hoii Pecny6JIHKH lionrapHH KOHCYJihTH

poBaJIH pa3pa6oTKY npoeKTa nonyqeuug rny6oKoro BaKyyMa 

B a,D,reJaTope YCKOpHTeJig, B HHCTHTyTaX qcCP npoBe,l.{eHO 

06Cy)l(.l.{eHHe BOllpOCOB C03,D,aHH11 ,l.{H3JieKTPH'IeCKOH KaMephl 

a,D,reJaTopa. 

qaCTb COBMeCTHhiX pa60T npOBO,l.{HTC11 C YCKOpHTeJibHhi

MH Jia6opaTOpH11MH CTpaH-y'laCTHHI.{ H CB113aHa Henocpe,l.{

CTBeHHO C HCCJie,D,OBaHHeM OT.l.{eJihHhiX npo6JieM KOJIJieKTHB

HOrO MeTO,D,a YCKOpeHH11. 

CoTpy.l.{HH'IeCTBO OHMY c uay'IHhiMH ueuTpaMH cTpau -

yqacTHHU OHJIH, a TaK:>Ke JaBepweuue B 1974 ro,l.{y KOM

nneKca COOpy:>KeHHH 0T,l.{eJia HOBhiX MeTO,l.{OB YCKOpeHH11 

ll03BOJIHJIH UIHpOKO paJBepHyTh pa60Tbl ITO peaJIH3al.{HH 

3TOro nepcneKTHBHOrO MeTO,l.{a YCKOpeHH11 Japg:>KeHHhiX 

'laCTHI.{. 

PaJpa6oTKa KOJIJieKTHBHoro MeTo,l.{a ycKopeuug Be,l.{eTc11 

no,!.{ pyKOBO.D.CTBOM B.II.CapauueBa. Ba:>KHeiiwuii BKJia.l.{ 

B· pa60TY 0T,l.{eJia HOBhiX MeTO,D,OB YCKopeHH11 BHeCJIH 

H.A.ronyTBHH, r .B.,ll;oJI6HJIOB, 3.A.IIepeJibUITeHH, 

B.II.PaweBCKHH, H.1i.Py6HH, B.A.CBHPH.l.{OB. 

AKTHBHOe yqaCTHe B pa6oTaX 0T,l.{eJia npHHHMaJIH H 

npHHHMaiOT Cllel.{HaJIHCThl H3 .l.{pyrHX CTpaH- y'laCTHHI.{ 

OHJI~: H.ra6aueu/'liCCP 1. A.Kyxap'IHKIIIHP I, ,ll;.Ilapuw 

IBHP I, 3.XHKMauu 1r ,ll;P I H .l.{pyrue. 

-------------@~-----------



B 06'he.lUIHeBBOY aa
eTBTyTe •.nepswx aeene
.noBaBB:ii: npe,nnolKes so
Bbl:ii: weTo.n yexopessll 
3aplllKeSSbiX 'laeTIII{ -
xonnexTsssw:ii:. Y'leswe 
se.nyT aeene.noBasBll sa 
wo.nena xonnexTBBsoro 
yeKOpBTenll. Ha eSBYJCe : 
nBHe:ii:sw:ii: yexopaTenL 
3neKTposos CHJIYH,l:\ B 
a.nre3aTop . 

O.nas B3 3Tanos yeo
sepweseTsosassll xa
wepw a.nre3aTopa: sa 
o6pa3ue TOSICOnBeTOBO:ii: 
JCaYepbl, apMBpOBaSSO:ii: 
nnaTaYB B3 .nenbTa-.npe
seeBSbl, seene,nOBanOeb 
nose.nesBe TOHICBX eTe
BOJC no.n .nasnessew, a 
TaJOKe xapaxTep .neiflop
MBPOBaHBll BYJiynLe
BbiX M&rHBTSbiX none:ii; 
eTeHJCaYB. ~ 



O,JU~a B3 ceKIUdi 
CHJIYH)J;a. 

~ 

)J;BpeKTOp HBCTBTyTa 
H.H.Iiororuo6os B Y'fe
uwB: ceKpeTapL IO.A.IUeP-
6aKoB y aAre3aTopa, 
B KOTOpOM BnepBhle 6hlJ111 
YCKOpeHhl KOnneKTBB· 
HhlM MeTOAOM anL4Ja-
1faCTBI{hl. IloJicHeHBJI 
AaeT Ba'faJibHBK OTAeJia 
B.II.CapaHI{eB. 

AAre3aTop - I{eHT
panLHaJI 1faCTb KOllileK-
THBHOrO yCKOpHTeJIJI. 
3AeCb ~OpMBpyeTCJI 
KOJibl{eBOH cryCTOK'faC· 
TBI{ . 

• 

B HHCTBTyTe C03AaHa 
MeMOpHaJibHaJI KOMHa· 
Ta aKaAeMHKa B.H.BeK· 
cnepa. OH BHec .6onL
moi BKJiaA B pa3BBTBe 
YCKOPBTeJibHOH TeXHB· 
KB, eMy npBHaAJie~T 

HAeJI KOllileKTHBHOi"O Me
TOAa YCKOpeHBJI. 



TOHKOJIHCTOBall KaMepa a,IJ.re3alopa. Mo,IJ.eJJb Bbl" 
,QeplKHBaeT ,IJ.aBJJeHHe B 10 TOHH. 8 3TOi K&Mepe 
cclJOpMHpOBaHO HMnyJJbCHOe MarHHTHOe none, Heo6· 
XO,IJ.HMOe ,IJ.JJJI 3&XB&Ta H ClK&THJI KOJlbU.a 3JJeKTpOHOB. 

~ BHyTpH KaMepw a.D.reJaTopa. 

Cn 
3JieKT] 
BHYTP 
co wn 
111.eHw 
none. 
30 Kl. 



CTanem. a,Are3aTopa, cnoco6Hwi BW.AepJKaTJ. 
3neKTpO,AHH&MHqecKHe y,Aaphl CHnoi B ,AeC.IITKH TOHH. 
BHyTpH CTanenx H&XO,AHTC.II TOHKOnBCTOBa.ll K&Mepa 
co wnauroyT&MH H paCT.IIlKK&MH. Ha cTanene · pa3we
meuw 06MOTKH, C03,A&IOJnBe HMnynJ.CHOe MarHHTHOe 
none. Ha o6woTKH no,AaeTc.ll TOK 6 KA npH uanp.IIJKeHHB 
30 KB. 

CBCTewa: TOHKOnB· 
CTOBa.ll KaMepa &,Are-
3&Topa - CTanem. B 
c6ope •• 

.l(JI.11 UHT&HH.II Ka TyWeJ<, 
C03.A&IOJnBX HMnym.cuoe 
waruBTuoe none, C03,Aa
uw KOMMYT&TOphl MOll(· 
HhiX 3nexTpHqe CXBX HM
nyJIJ.COB. 



Csepxnposo~xmHH co
neBoRJJ; xom.u;eTposa. Os 
D03BOJIXeT DOnyqBTb 
warBBTBoe none sa
npxliCeBBOCTbiO B 2 Tn . 

~ 

• Kpsoressax ycxopB
TeJibBax cexu;sx -
"Konbu;eTpos" npe~
Ba3sa~esa ~xoTpa6oT
ICB CBCTeY YCICOpeHBI• 
B seA BCDOJib3YJOTCI 
CBepxnpoBo~xmHe co
nesos~w ~x co3~assx 

Be~y~ero warBBTBoro 
nonx B csepxnposo~x
mHe pe3oHaTopw ~nx 

C03~aBBX BWCOICO~ac

TOTHOrO YCICOpXJO~ero 

DOJIX . ..... 



Ha 6a3e 3BM THna M ·6000 C03.AaH H3Mepu
TeJlbHblii: ueHTp. AnnapaTypa xopowo 3apeKOMeH.I{OBa.Jia. 
ce6JI B CnOlKHbiX H TOHKHX MarHHTHbiX H3MepeHHJIX . 

Be.AYTCJI pa3pa6oTXH 
U:eTO,AOB HanwneHHJI B 
BaKy)'Me TOHKHX nne· 
HOK B3 CBepxnpOBO,AJI• 
~X CnnRBOB Ha BHyT· 
peHHBe UOBepXHOCTB pe • 
30HaTOpOB. ~nJI 3TBX 
pa6oT B3roToBneuw cne
nuam.uwe KaMepw. • 
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H3AaTenbCKHH OTAen 
OHJIH HaC'IHTwsaeT 6o
nee 40 cneuHanBcToB -
npeACTaBHTeneH npaK
TH'IeCKH Bcex nonBrpa
~'leCKHX H peAaKUHOH
HbiX npo$eCCHH. 0TCIOAa 
ny6nBKaUHH y'leHbiX 
):{y6Hbl B BRAe npenpHH
TOB H C0061J(eHHH pac
CblnaiOTCJl $H3HKaM 56 
CTpaH MHpa. 3a rOA OT-
Aen H3AaeT oKono 
1000 HaHMeHOBaHHii 
pa3nB'IHbiX 6pounop . 

0TAeneHHe $OTOHa6o
pa . 3AeCb Ha'IHHaeTCJl 
npouecc npeBpall(eHHll 
MaWBHOUHCHOH PYKOUH
CH B H3llll(HYIO 6pouno
py. 

~ 



04lceTHhle MawJUihl 
ne'laTuoro OT~eneo.a. 

J>onee 5 M.IIH 11epao
C5enwx H IUieTHhiX OT· 
THCXOB H3rOT&BnBBaeT· 
ca e)l(ero~o c ax no
MOUU.JO. 

~ 

41oTonpol{eccop AIU 
H3rOTOBneoa otceTBWX 
topw. 

B nops.IU(e o6u:eaa 
B B&Y'fBO·TeXBB'IeCXYJO 
6a6nBoTexy 3& ro~ no
cTynaeT 6onee 6,5 awe. 
ny6naxaiUIA B3 40 cTpaa 
Mapa. TaxoA o6u:ea -
aeaccsxaewwA BCTO'If· 
OX BAY'IBOJi: BBWOPMA• 
IUIB. Ha CBBMXe - 0~ 
&3 'IBT&nhBhiX 3AnOB 
6B6nBOTeXB. 

BacTono~6opo'IBo-
6po11110poaanJ.Ba.a nBHB.a 
awnonuseT TpB onepa
IUIH - no~6opxy, tam.
l{oaxy a WHThe. ~ 



UEHTPA/\bHbiE 8t-iCnEPIIIMEHTAAbHbiE 
MACTEPCHIIIE 

fipOH3BO.D.CTBeHHWe KOpnyca. 

UeHTpanLHwe 3KCnepaMeHTanLHwe MacTepcKHe 
H3rOTaBnHBaiDT .D.nB HHCTHTyTa ycTpOBCTBa, npH-
6opw, Y3fihl 6a30BWX YCTaHOBOK H 4JH3HqeCKOB anna
paTypW. 

Y3nw nHHeiHoro ycKopHTenx, UHKnoTpoHoB 
Y-120M, Y-200 H Y-400, peaKTopos HI>P-30 H 
HI>P-2, ceKUHH "KonLueTpoHa" H "CHJIYH,[{a",JKH.D.
KOBO.D.OPO.D.Ha.ll KaMepa "JIID.D.MHna", y 3fihl MarHHTHOrO 
HCKpOBOrO cneKTpOMeTpa, .D.BYXMeTpOBOH CTpHMep
HOB KaMepw, ycTaHOBKH "<lloToH", 6onLwHe npocMoT
poswe cTonw - npHMepw Haa6onee saJKHwx pa6oT. 

B U3Me ocsoeHo H3rOTosneHHe cswwe 200 BH.D.OB 
3neKTPOHHLIX 6noKOB H npa6opos, .u.eTanei .u.nx pa.u.ao
annapaTypw. Px.u. H3.D.enai U3M acnonL3yeTCB B 4Ja-
3HqecKHX HHCTHTyTax CTpaH - yqacTHHU OHJIH. 

rnasHwii: Kopnyc U3M. 



llepe,n HCUhiTaHHeN 
OUhiTHOA CeKI{HH KOJib • 
l{eTpoHa. Cnesa Ha
npaso: Ha'laJibHHK U3M 
M.A.flH6epwaH, Ha· 
'18JibHHK KpHoreHHOrO 
oT,nena RB3A.r.3enb· 
AOBH'I, Ha'laJibHHK OT· 

~nena OHMYH.li.Py6HH . 

~HpeKTop fla6opaTo· 
pHH Jl,nepHhiX peaKnHil 
r .H.$nepoB paCCK8Jhl· 
saeT o6 oco6eHHOCTJix 
KOHCTpyKI{HH HOBOH Ba • 
KYYNHOH KaNe phi ycKo· 
pHTeJIJI Y • 200. 

KoHTponbHaJI 
UH ·we JOHHOH 

c6opKa 
JIHHJhl. 

OcnHnnorpailJhl co 
CBeTOBhiN KapaH,na· 
WON. 

MarHHTHo- acKposoil 
cneKTpoweTp. 





COTPYAHVILIECTBO 
C HAYLIHbiMVI UEHTPAMVI 

CTPAH-YLIACTHVIU 

HAPOAHAA 
PECnYE/\Ii1HA 

EO/\rAPli1A 

BEHrEPCHAA 
HAPOAHAA· 

PECnYE/\Ii1HA 

AEMOHPATii1LfECHAA 
PECnYE/\Ii1HA 

BbETHAM 

rEPMAHCHAA 
AEMOHPATii1LfECHAA 

PECnYE/\Ii1HA 

HOPEiiiCHAA 
HAPOAHO

AEMOHPATii1LfECHAA 
PEcnYEI\Ii1HA 

MOHrD/\bCHAA 
·HAPOAHAA 

PECnYEI\Ii1HA 

nO/\bCHAA 
HAPOAHAA 

PECnYE/\Ii1HA 

~/\li1CTii1LfECHAA 
PECnYE/\Ii1HA 

PYMb1Hii1A 

COI03 
COBETCHII1X 

COU111AJ\Ii1CTii1LfECHii1X 
PECnYE/\Ii1H 

LfEXOCJ\OBAUHAA 
~/\li1CTii1LfECHAA 

PEcnYEJ\Ii1HA 



COTPY,4HHqECTBO C HAYqHhJMH 
aEHTPAMH CTPAH- yqACTHHa 

YcKopeuuoe pa3BHTHe uapo~oro X03HHCTBa couuanu
CTH'IeCKHX CTpaH HBHllOCL pe3ynLTaTOM CaMOOTBep)KeHHOrO 
Tpy)(a HapO.l(OB 3THX CTpaH, a TaK*e WHpOKOrO B3aHMHOrO 

3KOHOMH'IeCKoro H uayquo-TeXHH'IecKoro coTpy)(HH'IecT

sa, cnoco6cTBYJOIUero uau6onee pauuouanLHOMY ucnonL30-
BaHHIO npHpO)(HLIX, Tpy)(OBLIX H MaTepHanLHLIX pecypCOB. 

CospeMeHHLIH 3Tan TeXHH'IecKoro nporpecca Tpe6yeT 
OT CTpaH orpOMHLIX opraHH3aUHOHHLIX ycHnHH, MaTepHanL

HLIX H liJHHaHCOBLIX 3aTpaT, M06HllH3aUHH BCeX TBOp'leCKHX 
cun. Bee 3To no,[('lepKHBaeT Ba)KHOCTL 3a)(a'IH HHTerpauuu 
uay'IHo-TexuuqecKoro noTeuuuana couuanucTH'IeCKHX 

cTpau, onpe)(ensroiUero B uenoM ps)(e o6nacTeH uaHBLICWHH 
MHPOBOH yposeuL pa3BHTHH uayKH u TeXHHKH. Oco6euuocTL 
HLIHeWHero 3Tana COCTOHT B OCyiUeCTBneHHH BCe 6onLWeH 
B3aHMOCBH3H H B3aHMOnpOHHKHOBeHHH liJyH)(aMeHTanLHLIX H 

npHKna)(HLIX HayK H HX npH6nH)KeHHH K npOH3BO)(CTBy. 

OcYJ:UeCTBneuue B 3THX ycnoslux Bee 6onee KpynHLI:X:. 
TeXHH'IeCKHX npoeKTOB CHnaMH OT)(enLHLIX CTpaH CTaHOBHT
CH )(enoM 3aTpy)(HHTenLHLIM. Heo6xo)(HMOCTL KouueuTpa
UHH yqeHLIX H. cneuHanHCTOB, liJHHaHCOBLIX Cpe)(CTB H cne

uuanLHLIX MaTepuanoB )(llH • opraHH3aUHH COBpeMeHHLIX 

198 

0 

Hay'IHLIX HCClle)(OBaHHH BLI3LIBaeTCH 6LICTPLIM pa3BHTHeM 
npouecCOB Hayquo-TeXHH'IeCKOHHHTerpaUHH. 

MoiUHLie H xopowo ocHaiUeHHLie uayquo-uccne,[(oBa-

.TenLcKHe KonneKTHBLI, HHCTHTYTLI H na6opaTOpHH, opraHH-
3aUHH HX pa6oTLI so ace 6onee Tecuoii s3au:MuoH Koone
pauHH H co ace 6onLweH cTeneHLIO cneuuanu3aUHH no3so

nsroT COUHaiTHCTH'IeCJ5HM CTpaHaM ysepeHHO H)(TH B nepBLIX 
ps)(ax MHposoro uayquo-TexuuqecKoro nporpecca. 

CaMoH npupo)(OH MHposoH couuanucTH'IeCKOH cHcTeMLI, . ... 

OCHOBaHHOH Ha TeCHLIX CBH3HX Me)K)(y HaWHMH 9paTCKHMH 
CTpaHaMH BO BCeX cliJepax .nOnHTH'IeCKOH, 06IUeCTBeHHOH, 
3KOHOMH'IeCKOH H Hay'IHOH )KH3HH, o6ycnOBnHBaeTCH o61.eK
THBHaH B03MO)KHOCTL H He06XO)(HMOCTL WHpOKOrO pa3BHTHH 
Hayquo-TeXHH'IeCKOrO COTpy)(HH'IeCTBa, KOTOpOe OCyiUeCT
BllHeTCH B COOTBeTCTBHH C npHHUHnaMH HHTepuauuo
ua:UH3Ma, Ha OCHOBe YBa)KeHHH rocy)(apCTBeHHOrO CyBe
peHHTeTa, He3aBHCHMOCTH H HaUHOHanLHLIX HHTepeCOB, 
HeBMewaTenLCTBa. so BHyTpeuuue )(ena cTpau, nonuoro 
paBHOnpaBHH, B3aHMHOH BLirO)(LI H TOBapHIUeCKOH B3aHMO

llOMOJ:UH. 
CeH'Iac .!ins couuanHCTH'IeCKHX cTpau · ace 6on~>wee 

3Ha'leHHe npuo6peTaeT pa3BHTHe Hayquo-TeXHH'IeCKOHHH-

I 

c 
H 

H 

3 
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CJ 

C1 

cc 
H 

)10 

6a 
Cp1 
3T 



TerpaUHH, JIBllJIIOUlCHCJI BruKUCHWHM 3BCUOM 06Ulero npo

uecca couHanHCTHqecKoii 3KOUOMHqecKOH.HUTerpaUHH. Ee 

pa3BHTHC - BruKUaJI npe,IJ,nOChlllKa COC,Il,HUCUHJI ,ll,OCTIDKC

UHH uayquo-TexuHqecKoii peBOlliOUHH c npeHMYll.leCTBaMH 

couHanH3Ma. 

CoUHanHCTHqecKaJI 3KOUOMHqecKaJI HuTerpauHJI JIBnJI

eTcJI HMCUUO TCM peWalOIUHM l!laKTOPOM, KOTOpLIH o6ecne

qHaaeT peanH3aUHIO npeHMYll.lCCTB COUHallH3Ma KaK MH

pOBOH X03JIHCTBCUUOH CHCTCMhl. Qua nnauoMepuo uanpaa

llJICTCJI KOMMYHHCTHqeCKHMH H pa6oqHMH napTHJIMH H 

npaBHTCllbCTBaMH COUHaJIHCTHqeCKHX CTpaH. 

CouHanHCTHqecKaJI 3KOHOMHqecKaJI uuTerpauHa ua

npaaneua ·ua poeT 6narococTOJIHHJI TPY,IJ,JIUlHXCJI, BLipaBHH

BaHHe ypoaueii 3KOHOMHqecKoro H uayquo-TexuHqecKoro 

pa3BHTHJI, ,IJ,aJibHCHWCC X03JIHCTBCHHOC c6niDKeHHe H no

JIHTHqecKylO KOHCOJIH,IJ,aUHIO COUHaJIHCTHqecKHX CTpaH. 

B 1955 ro,IJ,y COBCTCKHM npaBHTCJibCTBOM 6biJIO npH~ 

HJITO peweHHC 06 OKa3aHHH uayquo-TCXHHqCCKOH H npOH3-

BO,IJ,CTBeHHOH nOMOUlH ,IJ,pyrHM rocy,IJ,apCTBaM B C03,IJ,aHHH 

uayquo-Hccne,IJ,oBaTeJILCKHX 6a3 ,IJ,nJI pa3BHTHJI pa6oT B 

06JiaCTH JI,IJ,epHOH I!IH3HKH H HCnOJib30BaHHJI aTOMHOH 3Hep

rHU B MHpHLIX UCJIJIX. liLIJIH no,IJ,nHCaHLI COrJiawCHHJI C 

COUHanHCTHqCCKHMH CTpaHaMH 06 OKa3aHHH Hayquo-Tex

HHqeCKOH nOMOUlH H COTpy,IJ,HHqeCTBC B o6naCTH MHPHOrO 

HcnoJIL3oBaHHJI aToMHoii 3HeprHH. CoaeT.CKHH Co103 oKa3an 

3THM CTpaHaM WHpOK}'IO nOMOUlh B C03,IJ,aHHH HaUHOHallpHOH· 

6a3LI Jl,ll,CpHLIX HCCllC,IJ,OBaHHH. . 

~llJI CTpOHTCllbCTBa, MOHTa~a, nycKa H Hana,IJ,KH HC

CllC,IJ,OBaTCllbCKHX ycTaHOBOK H annapaTypLI B 6pa'ICKHC 

CTpaHhl COUHaJIH3Ma 6blnO KOMaH,IJ,HpOBaHO CBLIWC 1QQQ 

COBCTCKHX cneUHaJIHCTOB, a 6onee 3QQQ cneUHaJIHCTOB 

H MOllO,IJ,LIX yqeHLIX H3 3THX CTpaH npOWJIH o6yqeHHC H CTa

~poBKY B CoBeTcKoM Coro3e. 

Co3,1J,aHHe coapeMeuuoii uayquo-3KcnepHMCHTanLuoii 

6a3LI n03BOnHllO COUHanHCTHqecKHM CTpaHaM B C~aTble 
CpOKH BLIHTH B aTOMHOH HayKe Ha MHpOBOH ypOBCHh. 

3To coTpy,IJ,uHqecTBO CQ,IJ,CHCTBOBano opraHH3auHH B co~ 

UHaJIHCTHqecKHX CTpaHaX B KOpOTKHC CpOKH JI,IJ,CpHbiX Hayq

HO-HCCllC,IJ,OBaTCllbCKHX UCHTpOB, OCHall.lCHHhlX COBpeMeH

HLIM Hayquo- ~KCnepHMCHTaJihHhlM o6opy,IJ,OBaHHeM, qTo 

CnOC06CTBOBano WHpOKOMy pa3BHTHIO B 3THX CTpauax 

HayqHLIX HCClle,IJ,OBaHHH H HU~eHepHLIX pa3pa60TOK, C03,IJ,a

HHIO HOBLIX HHCTHTYTOB H nafiopaTOpHH, a Ta~e npe,IJ,

npHJITHH H opraHH3aUHH no HCnOllh30BaHHIO aTOMHOH 3Hep

rHH B pa3JIHqHhlX OTpacnJIX HapO,IJ,HOrO X03JIHCTBa. lihlllH 

COOpy~eHbl H BBe,IJ,CHbl B ,IJ,CHCTBHC HCCne,IJ,OBaTellhCKHe 

aTOMHble peaKTOphl, UHKllOTpOHhl, pa,IJ,HOXHMHqecKHC H I!IH-

3HqeCKHe na6opaTopHH, ocuall.leHHhle coapeMeuuLIM o6o

py,IJ,oBaHHeM, ycTaHOBKaMH H npH6opaMH. 

3ano~eHHhle npH C03,1J,aHHH Q6'bC,IJ,HHeHHOrO HUCTHTyTa 

JI,IJ,epHLIX Hccne,IJ,oBaHHH B ~y6ue B ero CTPYKTYPY H op

raHH3aUHIO npHHUHnhl o6ecneqHBaiOT B03MO~HOCTb CaMOrO 

WHpOKOrO MC~,IJ,yHapO,IJ,HOrO Hayquoro COTPY,IJ,UHqeCTBa B 

paMKax 6ypuo pa3BHBaJOll.lerocJI npouecca 3KouoMHqecKoii 

HHTerpaUHH COUHallHCTHqeCKHX CTpau. 

ilpOBO,IJ,HMaJI Q6'bC,IJ,HHeHULIM HHCTHTYTOM · 3HaqHTellb

HaJI pa6oTa no peanH3aUHH uayquoro coTpy,IJ,HHqecTBa H 

CBJI3eH C HCClle,IJ,OBa'tenhCKHMH opraHH3aUHJIMH H uayq

HhiMH ueuTpaMH CTpau-qneuoa HMeeT 6onLmoe 3uaqeuHe 

,IJ,llJI acex ero yqacTHHKOB. Qua cnoco6cTayeT ycneWHoMy 

BhlnOnHCHHIO nporpaMMhl HayqHhiX HCCllC,IJ,OBaHHH·lfHCTHTy

Ta, npHBlleKaJI uayqHbiC H TCXHHqecKHC Ka,IJ,pLI 3THX CTpaH 

K COBMCCTHOH pa6oTe Ha,IJ, pa3perueHHCM nocTaBllCHHhiX 

KoMHTeTOM llonuoMoquhlx llpe,IJ,cTaBHTeneii H YqeubiM 

COBCTOM nepe,IJ, KOnneKTHBOM lfHCTHTyTa 3a,IJ,aq, ,IJ,aeT 

npaKpaCH}'IO B03MO~HOCTh 3~CKTHBHOrO HCllOllb30.BaHHJI 

B 3KCnepHMCHTallbHhiX HCCllC,IJ,OBaHHJIX H HH~euepHhiX pa3-

pa60TKaX Hayquo-TCXHHqecKHX ,IJ,OCTIDKCHHH COUHaJIHCTH

qecKHX CTpau. 

B uacTOJIUlee apeMJI coTpy,IJ,HHqecTBO QH.HH c JI,IJ,epuo

I!IH3HqecKHMH UCHTpaMH H Hayquo-HCCllC,IJ,OBaTCllhCKHMH op

raHH3aUHJIMH CTpau-yqacTHHU OCYll.lCCTBllJICTCJI B l!lopMe 

COBMCCTUbiX TeopeTHqecKHX H 3KCnepHMCHTanLHhiX HC-
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cne~oBaHHH B o6nacTH ciJH3HKH BLICOKHX :meprHii, s~epHOH 
4JH3HKH H 4JH3HKH KO~eHCHpOBaHHLIX Cpe~; 

- B BH~e WHPOKOH KOOnepaUHH B o6pa60TKe H HHTep
npeTaUHH 6onLmoro 3KcnepHMeHTanLHoro MaTepaana, no
nyqaeMoro Ha ciJH3H'Iec:rcax ycTaHoaxax 06'Le~HHeHHoro 
HHCTHTyTa H Hci>B3 a Cepnyxoae, c acnonL30BaHHeM 3BM; 

- pa3pa60TKH H H3rOTOBneHHS B CTpaHaX-y'laCTHHUax 

3KCnepHMeHTanLHLIX YCTaHOBOK H annapaTypLI ~ns COB
MeCTHLIX Hay'IHLIX HCCne~OBaHHii; 

- B clJopMe pa3pa60TKH H COBMeCTHOrO HCnOnL30BaHHS 
HOBLIX BLI'IHCnBTenLHLIX nporpaMM; 

- 06MeHa onLITOM, OKa3aHHS nOMOIIUI B Ha~Ke an
napaTypLI; 

- 'ITeHHS UHKHOB neKUHH B HHCTHTYTaX CTpaH-y'laCT
HHU no HX. 3aSBKaM; 

- WHpOKOrO yqacTHS B Me.)K~yHapO~HLIX H HanHOHanL

HLIX KOHciJepeHUHSX, WKOnax H COBeJUaHHSX, KaK npOBO~MLIX 
B CTpaHax-y'laCTHHUaX, TaK H opraHH3yeMLIX 06'Le~HHeH
HLIM HHCTHTYTOM. 

llpH ocYIUecTaneHHH acex a~oa coTpy~HH'IeCTBa co 
CTpaHaMH-y'laCTHHUaMH OCHOBHOe BHHMaHHe y~enseTCS 

BLinOnHeHHIO COBMeCTHLIX pa60T, o6ecne'IHBaiOIUHX HaH-

6onLWHe Hay'IHLie pe3yHLTaTLI H OXBaTLIBaiOIIUIX KpynHLie 
Hay'IHo-TeXHH'IeCKHe npo6neMLI. 

CoaMecTHLie Hay'IHLie accne~oaaHHs H pa3pa60TKH 
Hay'IHo-accne~oBaTenLCKHMH UeHTpaMH CTpaH-yqaCTHHU 

Be~yTCS Ha 6a30BLIX YCTaHOBKaX 06'Le~HHeHHOrO HHCTH
TyTa, a TaK.)Ke Hci>B3 a Cepnyxoae H npe~cTaBn.IIIOT co6oii 
ciJH3H'IeCKHe H MeTO~'IeCKHe HCCne~OBaHHJi, C03~aHHe 3K

cnepHMeHTanLHLIX ycTaHOBOK H annapaTypLI. 
06'be~HHeHHLIH HHCTHTYT s~epHLIX HCCne~OBaHHH SBBnCJI 

He TOHLKO MOIIUIOH 3KcnepHMeHTanLHOH 6a30H ~nJI coa
MeCTnoro npoae~eHHJI accne~oaaHHii, HO H KY3HHUeii 

BLICOKOKBanHciJHUHPOBaHHLIX Ka~pOB. 
Y'laCTHe cnenaanBCTOB cTpaH-y'laCTHHU HHcTHTYTa 

B BLinonBeHHH COBMeCTHLIX Hay'IHLIX H MeTO~eCKHX pa-

6oT, no~rOTOBKa Hay'IHO-.TeXHH'IeCKHX K~POB H o6MeH 
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OnLITOM OKa3LIBaiOT 6onLmoe BHHJIHHe Ha ypoBeHL H pa3BH
THe S~epHOH ciJH3HKH, ciJH3HKH 3HeMeHTapHLIX 'laCTHU H Jl~ep
HOH TeXHHKH. Bee 3TO o6ecneqaaaeT OHJIH ponL ae~YJUero 
UeHTpa CO~p~eCTBa COUHanBCTH'IeCKHX CTpaH B 3TOH o6-

naCTH HayKH. 

I{eHHLie Hay'IHLie H TeXHH'IeCKHe pe3ynLTaTLI, nonyqae
MLle a OHJIH, oxa3LIBaiOT CHnLHoe BnBSHHe Ha pa3BHTHe 

B CTpaHaX - y'laCTHHUaX lfHCTHTyTa KaK ciJYHMMeHTanLHLIX, 
TaK H npHKna~HLIX HCCne~OBaHHH H, TaKHM o6pa30M, -

Ha Hapo~oe X03JIHCTBO BCeX COUHanHCTH'IeCKHX CTpaHB 

nenoM. 

Pa3BHTHIO ciJH3HKH a ,lJ;eMoxpaTH'Iecxoii Pecny6naxe 

BLeTHaM BO MHOrOM cnoco6CTBYeT MHOrOCTOpOHHSJI no
MOJUL 06'Le~HHeHHOrO HHCTHTyTa S~epHLIX HCCne~OBaHHH 
H ~pyrHX HayqHLIX yqpe.)K~eHHH COUHaHHCTH'IeCKHX CTpaH. 
3Ta noMOIUL npHHecna xopomae pe3ynLTaTLI H co~eiicT

aoaana ~anLHeiimeMy yxpenneHHIO ~p~6LI, 6paTcxoro 

coTpy~H'IeCTBa we~y BLeTHaMCKHMH _ ciJH3HKaMH H clm-
3HKaMH ~pyrHX COUHanHCTH'IeCKHX CTpa~ •. 

B nocne~HHe · ro~LI na6opaTOPHH XaHoiicxoro yHHaep

CHTeTa, na6opaTOPHH lfHCTHTyTa ciJH3HKH H ~pyrHX HHCTH
TYTOB )J;PB ae~yT MHOrO COBMeCTHLIX pa60T C na6opaTo

pHSMH OHJIH H na6opaTopasMH CTpaH - yqacTHHU OHJIH. 

Jinaro~apJI 3TOMY COTpy~HH'IeCTBY MOHO~Lle BLeTHaMCKHe 
(m3HKH nOny'laiOT B03M0.)KHOCTL y'laCTBOBaTL . B. HCCne

p;oaaTenLCKHX pa6oTax no aKTyanLHLIM npo6newaw Jl~ep
Hoii H TeopeTH'IeCKOH ciJH3HKH, npOBO~MLIX Ha BLICOKOM, 
ypoaHe. · 

«<>H3H'Iecxaii cbaxynLTeT XaHoiicxoro YHHBepcHTeTa co
Tpy~aqaeT c JIB3 OHJIH a o6nacTH H3}"ieHHs cHnLHLIX 
B3aHMO~eHCTBHH npH BLICOKHX 3HeprHJIX. Jla6opaTOpHJI TeO,. 
peTH'Iecxoii 4JH3HKH HHcTHTyTa ciJH3HKH )J;PB npoao~T coa
wecTHo c JIT«<> OHJIH accne~oaaHHJI no cawweTpHH 3ne
weHTapHLIX qaCTHU .H KBaHTOBOH TeopHH nOHJI. Jla6opaTOpHJI 

Jl~epHoii ciJH3HKH HHCTHTYTa cPH3HKH coTpy~aqaeT c· JIJIP; 
.JIHcl> H JIJIIT OHJIH a accne~oaaHHSX no 3KcnepaweHTanL-



HOB HJJ.epHoil !PH3HKe. Jia6opaTopHH 3neKTpoHHKH liHCTHTy

Ta !PH 3HKH )J;P B COTPY.D.HHqaeT c pa3nHqHLJMH rpynnaMH na-

6opaTOpHH 06be)J,HHeHHOrO HHCTHTyTa JI)J.epHLIX HCCne)J,o

BaHHH B npoeKTHpOBaHHH H H3rOTOBneHHH 3neKTpOHHLIX 

npH60pOB JI)J.epHOH 4JH3HKH. BLJqHCnHTeJILHLIH :ueHTp rocy

]J;apCTBeHHOro KOMHTeTa no HayKe H TeXHHKe }J;PB co

TPY.D.HHqaeT c JIBTA OHJIH B o6nacTH npHMeHeHHJI BLI

qHcnHTenLHLIX MaWHH. BLeTHaMCKHe 4JH3HKH npHHHManH 

aKTHBHOe yqaCTHe B pa6oTaX no H3yqeHH10 CnOHTaHHO 

)J;en.Jill{HXCJI H30MepOB, HCCne)J.OBaHHIO MeXaHH3Ma. B3aHMO

neHCTBHJI CnO:>KHLIX JI)J.ep. 

B TeqeHHe )J.Ba.D.uaTHneTHero cpoKa .D.eHTeJILHOCTH 

06be)J,HHeHHOrO HHCTHTyTa B }J;y6Hy HanpaBnJinHCL Ha pa-

60TY MHorHe yqeHLie H cneuHanHCTLI H3 KopeilcKoH Ha

poJJ.Ho-)J;eMoKpaTHqecKoH: Pecny6nHKH. 0HH aenH Hay~Lie 
HCCne,lJ,OBaHHJI BO BCeX OCHOBHLIX HanpaBneHHJIX, pa3BHBae

MLIX B lfHCTHTyTe,- B o6naCTH !lJH3HKH. 3neMeHTapHLIX qac

THU, JI)J.epH9H 4JH3HKH, MeTO,lJ,HKH 4JH3HqecKOrO 3KCnepH

MeHTa. VHH He TOnLKO npHo6penH 6onLWOH OnLIT HayqHO

HCCne,lJ,OBaTenLCKOH pa60TLI, HO Ta~e BHeCnH 6onhWOH 

BKna.D. B HayqHLie JJ.OCTIDKeHHJI OHJIH. Cpe.D.H MHOrHx pa-

6oT, B KOTOpLix TBopqecKH yqacTBOBanH 4JH3HKH H3 KH)J;P, -

WHpOKO H3BeCTHaJI nOHCKOBaJI pa6oTa, 3aBepWHBWaJICJI 

OTKPLITHeM HOBOH qaCTHULI- aHTHCHrMa-MHHyc-rHnepOHa. 

lionLWOH MHOroneTHHH UHKn pa60T no H3yqeHHIO pacceJIHHJI 

HyKnOHOB H llHOHOB Ha HyKnOHaX H )J,eHTpOHaX Ta~e npO

BO)J.HnCJI C yqacTHeM KOpeHCKHX yqeHLIX. 

CneuHanHcTLI H3 Ha:uHoHanLHLIX HayqHLIX yqpe)KJJ.eHHH 

KH)J;P pa3BHBaiOT coTPY.D.HHqecTao c na6opaTopH.IIMH 

OHJIH, B TOM qHcne B o6nacTH 3neKTpOHHKH H BLiqHcnH

TenLHOH TeXHHKH. CoBMeCTHO c COTPY.D.HHKaMH 06be.D.HHeH

Horo HHCTHTyTa OHH pa3pa6aTLIBaiOT CTaH)J,apTHLie UH!lJpo

BLie MO)J,ynH )J.nJI npeo6pa30BaHHJI HH!lJopMaUHH H conp.II)Ke

HHJI C 3BM, 6nOKH 3neKTpOHHKH )J.n.JI )J,eTeKTOpOB, HCnonL•-

3YeMLIX B 3KCnepHMeHTaX Ha YCKOpHTenJIX, yqacTBYIOT 

B pa3pa60TKaX MHOrOKaHanbHLIX CHCTeM )J.nJI aMnnHTY.D.

HOrO H BpeMeHHOrO aHanH3a. MHOrHe cneUHanHCTLI H3 

KH)J;P npownH CTa)KHPOBKY B )J;y6He, pa6oTaJI Ha 3neKTpoH

HLIX BLiqHcnHTenLHLIX MaWHHaX. 

C C03)J,aHHeM 06be)J,HHeHHOrO HHCTHTyTa JI)J.epHLIX HC

cne,lJ,OBaHHH nepe)J. MOHrOnbCKHMH 4JH3HKaMH OTKpLinHCb 

WHpOKHe B03MO:>KHOCTH pa60TLI B P.D.HOH H3 CaMLIX nepe

)J,OBLIX o6nacTeH COBpeMeHHOH HayKH - B o6naCTH JI)J.ep

HOH 4JH3HKH. }J;n.11 3TOrO B 06be)J,HHeHHOM HHCTHTyTe 6LinH 

co3JJ.aHLI caMLie 6naronpH.IITHLie ycnoBHJI. 06be

,lJ,HHeHHLIH HHCTHTYT JI)J,epHLIX HCCne)J,OBaHHH C nepBLIX )J;HeH 

C~eCTBOBaHHJI CTan O)J;HHM H3 UeHTpOB no)J,rOTOBKH Ha-

UHOHanLHLIX HayqHLJX KaJJ.pOB MHP B o6nacTH 4JH3HKH. 

MonoALie cneuHanHCTLI H3 MoHronHH no.D. pyKoBo.D.

CTBOM COBeTCKHX yqeHLIX BMeCTe C BLICOKOKBanH!lJHUHPO

aaHHLIMH coTpyJJ.HHKaMH H3 .D.PYrHx 6paTcKHX cTpaH BKnro

qHnHcL B HCCne)J.OBaHHJI HOBLIX )J,nJI HHX npo6neM. 

0CHOBHOH 4JopMOH COTPY.D.HHqecTBa MOHronLCKHX cne

UHaJIHCTOB B paMKax OHJIH B nepaLie ro.D.LI ero pa6oTLI 

6Lino HX yqaCTHe B 3KCnepHMeHTanLHLIX H9Cne)J,OBaHHJIX, 

npOBO)J;HMLIX B na6opaTOpHJIX lfHCTHTyTa. 

MoHronLCKHe yqeHLie yqacTBOBanH B p.IIJJ.e Ba)KHLIX 

3KCnepHMeHTOB, nOCBJIIUeHHLIX H3yqeHH10 3aKOHOMepHOCTeH 

H CBOHCTB MHKpOMHpa. B KaqecTBe npHMepa MO)KHO Ha-

3BaTL HCCne,lJ,OBaHHJI B3aHMO)J,eHCTBHH nHOHOB H HyKnOHOB 

C HyKnOHaMH H JI)J,paMH npH 3HeprHJIX B HeCKOnbKO )J,eCJIT

KOB MHnnHap)J;OB 3neKTpOHBOnLT. 3TH HCCne)J.OBaHHJI BenHCb 

C nOMOIULIO JI)J;epHLIX 4JoT03MynLCHH H ny3LipLKOBLIX Ka

Mep Ha CHHXp04Ja30TpOHe Jia6opaTOpHH BLICOKHX 3HeprHH 

Olfiqlf H npoTOHHOM CHHxpoTpoHe no.D. CepnyxoaoM. MoH

ronLCKHe 4JH3HKH yqacTBOBanH.B HCCne)J.OBaHHJIX aTOMHOtO 

H JI)J;epHoro 3axaaTa MIOOHOB, ABOHHOH nepe3ap.IIAKH H 

JI)J,epHOrO nornoiUeHHJI HOHOB, npoBe)J,eHHLIX Ha CHHXPOUHK

noTpOHe Jia6opaTopHH HAepHLIX npo6neM OHJIH; B Hccne

JJ.OBaHHJIX CllOHTaHHO )J,en.Jill{HXCJI JI)J,epHLIX H30MepOB H 

nOHCKe CBepXTJI)KenLIX 3neMeHTOB B npHpOAe, npOBO)J,HB

WHXCJI B Jia6opaTopHH HJJ.epHLIX peaK:uHH OHJIH; B Hccne

JJ.OBaHHJIX B3aHMO,lJ,eHCTBHH Me,lJ,neHHLIX HeHTpOHOB C JI)J,

paMH H peaKUHH Me)K)J;y nerKHMH JI)J.paMH, BLlllOnBeHHLIX 
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B na6opaTopHH ueiiTpOHHOB cPH3HKH OHJIH ,y"'aCTBOBMH 
B COBMCCTHhlX TeopeTH"'CCKHX HCCne,noBaHHJIX, fiOCBJllUCH· 
HhlX g_nepHhlM peaJmHJIM · H CTPYJ<Type aTOMHhlX g,nep, a 
TaiOKe B o6nacTH nponeccoB B3aHMo,neiicTBHJl 3neMeHTap
HhlX qacTan c Jl~paMH, B qacTHOCTH, nponeccoB ,nBoiiuoii 
nepe3apJl,nKH cTpaHHhlX qacTan. 

MouronLcKHe HIDKeuephl H MaTeMaTHKH, pa6oTcuomae 
B na6opaTOpHH Bhl"'HCnHTenbHOB TCXHHKH H aBTOMaTH· 
3anaa OHJIH, npHHHManH aKTHBHoe yqacTHe B co3,nauaa 
nporpaMM. o6pa60TKH 3KCnepHMCHTanLHhlX ,naHHbiX, pe
WCHHH HCKOTOphlX npHKna,nHbiX 3a,na"', C03,naHHH pa3H006· 
pa3HbiX 3neKTpOHHbiX ycTpOBCTB. 

,[\anLueiiwee pa3BHTHe OHJIH• CTHMynupoBano H pa3-
BHTHe I}JopM COTpy,nHH"'CCTBa Y"'CHbiX CTpaH-y"'aCTHH.n. 
KpoMe COBMCCTHOrO npoBe,neHHJl 3KCnepHMCHTanLHhlX HC· 
cne,noBaHHB Henocpe,nCTBCHHO B na6opaTOpHJIX ,IJ,y6Hbl, 
oKa3anocL nenecoo6pa3HhlM npoBo,nHTL o6pa6.oTKY 3Kcne
pHMeHTanLuoro MaTepHana B HanHOHanLHbiX HHCTHTyTaX 
cTpau-yqacTHHn. ,IJ,ns: ocymecTBneuas: TaKoii clJopMbl co
Tpy,u;uaqecTBa npa uenocpe,u;cTBeuuoii noMoma OHJIH B 
MouronHH 6blnH opraHH30BaHbl ,D;Be na6opaTOPHH: na6opa
TOPHJI BbiCOKHX 3HeprHii B ~H3HKO·TCXHH"'CCKOM HHCTH• 
TyTe AKa.u;eMHH uayK MHP, r.ne npoBO,D;HTCJl o6pa6oTKa 
,D;aHHbiX Jl,D;CpHbiX cPOT03MynLCHB H CHHMKOB C ny3blpbKO· 
BbiX KaMep, H na6opaTopas: g,u;epHhiX uccne,u;oaauHii Mou
ronLcKoro rocy,u;apcTBeuuoro yuBBepcuTeTa, coTpy,u;
HHKB KOTopoii 3aHBMCUOTCJl Jl,D;epHOB cneKTpOCKOfiBCB B 
aKTHBa.nBOHHbiM aHanB30M. 

na6opaTOPBJl BbiCOKBX 3Hepruii ~TH AH MHP o6opy
,IJ;OBaHa nonyaBTOMaTB"'CCKHMB B3MepBTCnLHbiMB B npo· 
CMOTpOBhlMH ycTpOBCTBaMB ,nnJl o6pa60TKH cPBnLMOBOrO 
MaTepuana, H nocne BBo,na B 3KcnnyaTanmo 3BM-¥-222 
ee B03MO)KHOCTB 3Ha"'HTenLHO yBenH"'aTcJl • OcymecTBnJIJl 
COTPY,!J;HB"'CCTBO c na6opaTopueii BhlPOKBX 3HeprHii, Cep
nyxoBCKBM Hay"'HO· 3KCnepBMCHTanLHbiM OT,D;enOM B na-
6opaTOpBeB Bbi"'HCnBTCnLHOB TCXHBKB H aBTOMaTB3allBB . 
OHJIH B nonyqas: o6ny"'eHHble MaTepHanbl, .na6opaTopas: 
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yqacTByeT B BX o6pa6oTKe, auana3e B no,nroTOBKe ny6nu
Kanaii.· 

B na6opaTopuu g,nepublx uccne,noBauHii MouronLcKoro 
rocy,napCTBCHHOrO YHBBCPCHTCTa BblfiOnHJUOTCJl COB· 
MCCTHhle HCCne,nOBaHHJl C na6opaTOpHeii HCBTPOHHOB 
cPH3HKB, na6opaTOpBeii g,nepHhlX npo6neM, na6opaTOpBeii 
s:,nepHhlX peaK.nHii H na6opaTOpBeii Bbi"'BCnHTCnLHOB TCX
HBKB B aBTOMaTH3anuu OHJIH; 3,u;ecL nony"'CUOT o6nyqeu
Hhle ua ycTauoBKax OHJIH pa,u;aoaKTHBHhle B30TOfihl, npo
H3BO,nJIT B3Mepeuas:, pa3pa6aThlBCUOT cneKTpoMeTpH"'eCKyro 
annapaTypy, co3,u;aroT nporpaMMhl o6pa6oTKH cneKTpo
MeTpuqecKoii HHcPOPMallBB, rOTOBJIT COBMCCTHble ny6nuKa
W{H. 

EonLwas: qacTL HMerome'rocs: B na6opaTopHB o6opy,no
BaHBJl 6blna .C03,1J;aHa B pe3ynbTaTe COBMCCTHbiX ·pa60T C 
na6opaTopueii ueiiTpouuoii cPH3HKBBna6opaTopaeii g,u;ep
HbiX npo6neM. CoTpy.u;HBKH na6opaTopuu g_nepuhlx peaK.nHii 
OHJIH B na6opaTopuu g,u;epHhiX uccne.u;oBaHHi Moilro.riL:. 
CKOrO YHHBCpCHTCTa yqacTB}'IOT B COBMCCTHOM fiOBCKe TJI· 
lKenwx B cBepxTJllKenhlx 3neMeHTOB B MBHepariax,':Bisne
KaeMbiX H3 MCTeOpHTOB. 

,lVIJl MHP B nJIP c yqacTBeM MOHrOnLCKBX cnenua
nBCTOB pa3pa6oTaua MeTo,nuKa 3Kcnpeccuoro peuTreuo
«PnroopecneuTnoro auanu3a Monu6.neuo- Me,nHhlX py,n· B3 
MecTopolK,lJ;eHBJl 3pnoneT, MHP. • · 

U,eHTPhl g,u;epuoii .cPH3BKH B Eonrapuu wupoKo B npoquo 
CBJl3aHbl CO BCCMH na6opaTOpHJIMH. B OT,D;enaMB 06'be~B
HCHHOrO BHCTHTyTa. 

c na6opaTopueii TeopeTB"'CCKOB cPH3BKH OHJIH MHOrBx 
6onrapcKBX yqeHbiX CBJl3biBaeT MHoroneTuee B nno.noTBop
uoe coTpy,u;uaqecTBO. ITepBble ycnexu 6onrapcKBX Teope
THKOB B ~y6He OTHOCJITCJI K BCCne,u;oBaHHJIM, CBJl3aHHbiM 
C ,IJ;OKa3aTenbCTBOM H npHMCHCHBCM ,IJ;BCnepCBOHHbiX CO· 
OTHOWCHBH B KBaHTOBOB TeOpHB nonJl, KOTOpble .npOBO,D;H
nBCb B na6opaTopuu no.n uay"'HhlM pyKoBo.u;cTBOM aKa,ne
MBKa H.H.Eoronro6oBa. . MupoBoii B3BeCTHOCTLIO no.nh-
3yeTCJl MOHorpacPHJl "0CHOBbl aKCHOMaTH"'CCKOrO no,nxo,na 
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B KBaHTOBoii TeopHH nom1" H.H.lioromo6oaa, A.A.Jiory
HOBa H 6onrapcKoro TeopeTHKa M.T.To~opoaa, H3~aHHaH 
Ha HeCKODLKHX H3LIKaX. C pa3BHTHeMna6opaTOpHHCOTpy~
HHqeCTBO paciiiHpHeTCH H yrny6nHeTCH, B03HHKaiDT HOBble 
HayqHLie npo6neMLl H HanpaBDeHHH, B KOTOpLlX aKTHBHOe 
yqacTHe npHHHMaJOT 6onrapcKHe. TeopeTHKH: npo6neMLl 
HeDHHeHHOH H HenoKanLHOH KBaHTOBOH TeOpHHnonH, H3y· 
qeHae aHanHTHqecKHX caoiicTB lbeiiHMl!-HOBCKHX ~HarpaMM, 
aCHMnTOTHqecKHX COOTHOWeHHH Me:>K~y aMnnHTy~aMH pac
CeHHHH qacTHIJ; H aHTHqaCTHIJ; npH BLICOKHX 3HeprHHX, 
uccne~oaaHHe KBa3HnoTeH:u;HanLHoro no~xo~a Knpo6neMe 
B3aHMO~eHCTBHH ~BYX H Tpex Ten, aKCHOMaTaqecKoro no~
XO~a B KBaHTOBOH TeopHH nODH BeKTOpHOH ~OMHHaHTHOCTH, 
KOH«bOpMHOH HHBapHaHTHOCTH B KBaHTOBOH TeOpHH nonH, 
a TaK:>Ke pH~ ~pyrux 3a~aq. 

CoaMeCTHO c oT~enoM TeopHH H~pa Jla6opaTopHH Teo
peyuqecKoii IPH3HKH OMJIM 6onrapcKHe yqeHLle ae~yT HH
TepeCHLle HCCDe~OB~HHH no napHLlM KOppeDH:u;HHM B H~pe, 
npHMLlM H~epHLlM peaKIJ;HHM, MHKpOCKOnHqecKOH TeopHH 
BH6pa:u;HOHHLIX H poTaiJ;HOHHLIX ~BH:>KeHHH, npHMeHeHHIO 
TeopHH rp'ynn B lbH3HKe H~pa. · 

YcnewHo pa3BHBaeTcH coaMeCTHaH pa6oTa c Jla6opa
Topueii BLICOKHX 3Hepruii. lionrapcKHe IPH3HKH aKTHBHO 
yqacTBOBanH B peaDH3aiJ;HH WHpOKOH nporpaMMLl HCCDe~o
BaHHH ynpyroro pacceHHHH qacTH:u; Ha ManLie yrnLI Ha 
CHHXPO«ba30TpOHe OMJIM H YCKOPHTene M$B3 B Cepnyxo
Be. B 3THX pa6oTax 6Llno o6Hapy)KeHo cyiiJ;eCTBOBaHHe 
OTpHIJ;aTeDLHOH ~eHCTBHTeDLHOH qacTH aMnDHTY~Ll ynpy
roro pp- H pd -pacceHHHH npu 3HeprHHX BLIWe 1 F3B, 
nOKa3aHO Cy)KeHHe ~HibpaKIJ;HOHHOrO KOHyCa B ynpyrOM 
PP·H pd -pacceHHHH npu BLICOKHX 3HeprHHX. 

3Ta pafioTa BenaCL B COTpy~HHqeCTBe C yqeHLlMH H3 
,D;PB, MHP, ITHP, lJ:CCP. Ha 6a3e 40-caHTHMeTpoaoii 
~KOBO~OpO~HO.H KaMepLI npOBOMDHCL HCCne~OBaHHH po:>K:r 
~eHHH pe30HaHCOB B TT p ·a3aHMO~eHCTBHHX npH HMnynLCe 
2,3 . F3B/c. PH~ 6onrapcKHX COTPY~HHKOB npHHHMaeT 
yqacTHe B pa6oTe 6onLworo !fe:>K~yHapoMoro KonneKTHBa 

no o6pa60TKe CHHMKOB C ~BYXMeTpOBOH nponaHOBOH KaMe·. 
pLI. HaqanocL coTpy~HaqecTso B H3yqeHHH npo:u;eccoa pe
reHepa:u;HH K0·Me30HOB Ha KpynHeiiweM coBeTCKOM ycKopu-
Tene B Cepnyxoae. · 

CoaMeCTHaH pa6oTa c Jla6opaTopueii H~epHLIX npo6neM 
Be~eTCH B o6naCTH H~epHOH cneKTpOCKOnHH. ilpH yqaCTHH 
6onrapcKHX cne:u;uanacToB 6L11I co3~aH 6oraTLIH Ha6op 
cneKTpoMeTpaqecKoro o6opy~oBaHHH: a·-cneKTporpalb, 
a , {3 H y • CneKTpOMeTpLI C nonynpOBO~HKOBLlMH ~e

TeKTOpaMH, 6eclbOHOBLie MarHHTHLie cneKTPOMeTpLI. 

HaKonneHHLIH OnLIT, a TaK:>Ke qaCTL C03~aHHOH annapa
TypLI HCnODL3YJOTCH B lionrapHH, r~e HLIHe opraHH30BaHa 
pa6oTa no Toil :>Ke TeMaTHKe, HapHAY c 3KcnepaMeHTaMH 
no raMMa·KoppenH:u;HHM, 3414leKTY Mecc6ay3pa H HeiiTpoHo
aKTHBa:u;aoHHOMY aHanH3y. llone3HLIM OKa3anOCL COTpyn· 
HaqecTao 6onrapcKHX IPH3HKOB c rpynnoii no H3yqeHHJO 
nonynpoBOAHHKOBLIX ~eTeKTopoa. B uccnenoaaHHHX no 
3TOH :>Ke TeMe npHHHMaiDT yqacTHe IPH3HKH H3 MHCTHTyTa 
HAepHLIX HCCDe~OBaHHH H HAepHOH 3HepreTHKH lionrap
CKOH AKaAeMHH HayK /MJIMJ13/ H «}}H3HqecKorolbaKynL
TeTa ColbaiicKoro YHHBepcHTeTa. CJia6opaTopaeii HAepHLIX 
npo6neM BeAYTCH,KpOMe TOrO, COBMeCTHLie 3KCnepHMeHTLI 
no lbH3HKe 3neMeHTapHLix qacTa:u;,uccnenyeTcH, HanpHMep, 
B3aHMOAeHCTBHe HeHTPOHOB C aproHOM, npH KOTOpO~BO· 
3HHKaJOT 3neKTpoH·no3HTPOHHLie napLI. B JIJIIT 3THHccne
~oaaHHH npoBOAHTCH Ha aonoponHoii cTpHMepHoii KaMepe, 
a B MJIHJ13 - Ha ~HIPIPY3HOHHOH KaMepe BHnLCOHa. Be~yT
CH 3KcnepHMeHTLI no H3yqeHHIO B3aHMOAe.HCTBHH rr·Me30· 
HOB C pa3nHqHLIMH HnpaMH. 

B Jla6opaTopHH HeiiTpOHHoii IPH3HKH npa yqacTHH 6on
rll:PCKHX yqeHLlx 6LlnH uccnenoaaHLl pa3naqHLle. KoppenH
:u;HH Me:>K~y AHHaMHqeCKHMH xapaKTepHCTHKaMH OCKODKOB 
ypaHa-235 H nnyTOHHH·239, B03HHKaiDI:u;HX non AeHCTBHeM 
pe3oHaHCHLlx HeiiTpoHoB. Cne:u;aanHcTLI H3 MHCTHTYTa 
3DeKTpOHHKH BAH c ycnexoM BKmoqanHcL B pa6oTy no 
co3~aHHIO HOBLIX HMnynbCHLIX npH60pOB B HaHoceKyH~OH 
o6nacTH. Ha6mo~aeTcH aKTHBHOe coTpy~HaqecTBO a o6na-
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CTH HCnOITb30BaHHH COBpeMeHHO~ 3lleKTpOHHO"Bhl'iHCITH· 

TellbHO~ TeXHHKH ,nng o6pa60TKH li>H3H'ieCKO~ HHI!>OpMaUHH. 

B Jla6opaTopHH g,nepHbiX peaKUH~ npoae.u.eHhl 3KcnepH

MeHThl no H,nepHO~ CneKTP.OCKOnHH Ha BhlBe,neHHhlX nyqKaX 

YCKOpHTene~ TH)KeJibiX HOHOB. B pe3ynhTaTe 3THX OnhlTOB 

OTKphlThl HOBble H30TOnbi BOnhl!>paMa, peHHH H HpH,nHH. 

lionrapCKHe yqeHble yqaCTBOBaJIH B pa6oTaX no nOHCKY 

CBepXTH)KellbiX 3neMeHTOB B npHpo,ne, B pa3pa60TKe KOMn

neKCa cneKTpoMeTpuqecKo~ annapaTyp~ .nnH 3TO~ ueJIH. 

Ha ny'iKe TH)KellhlX HOHOB yCKOpHTenH Y -300 Jla6opa

TOpHH H,nepHhlX peaKUH~ COBMeCTHO C 6onrapCKHMH I!>H· 

3HKaMH H3y'iaiOTCH BpeMeHa )KH3HH BhlCOKOCnHHOBhlX Bpa

IUaTellbH~X COCTOHHH~ He~TpOHO,nei!>HUHTHbiX g_nep C 

HCnOllb30BaHHeM npeUH3HOHHOrO MeTo,na. ,nonnnepOBCKOrO 

CMeiUeHHH 3HeprHH raMMa-H3nyqeHHH ,nBH)KYIUHXCH H,nep. 

B~qucnuTenhHhle KOMnneKchl E,nHHoro ueHTpa no 

MaTeMaTHKe H MexaHHKe H E,nHHoro ueHTpa no li>H3HKe 

H li>H3HKO-·TeXHH'ieCKHM npo6neMaM liAH TeCHO CBH3aHhl 

c JIBTA OHJIH. B JIBTA rpynno~ 6onrapcKHX 

cneuuanHcToB co3,naHa ,nnH OH.HH HHii>opMaUHOHHo-

noHcKoBaH CHCTeMa, COBMeCTHMaH C Me)K,nyHapO,nHO~ CH" 

cTeMo~ HHHC. lionrapcKHe TeopeTHKH, B oco6eHHOCTH 

Te, KTO pa6oTaeT B o6naCTH TeOpHH H,npa, nonb3YIOTCH B~

'iHCITHTenbH~MH MaWHHaMH JIBTA, a 3KCnepHMeHTaTop~ 

CBH3aH~ TaK)Ke C JIBTA B BOnpocax HCnOITb30BaHHH npo

CMOTpOBO~ H H3MepHTenhHO~ annapaTyp~ Jla6opaTOpHH 

B~'iHCITHTenbHO~ TeXHHKH H aBTOMaTH3aUHH. 

Pa3BHBaiOTCH CBH3H c OT,nenoM HOBhlX MeTo,noa ycKo

peHHH, a TaK)Ke c OT.nenoM HOBhlX ycKopHTene~ JI.Hll. 

B nepcneKTHBe HaMe'iaeTCH COTpy,nHH'ieCTBO Ha 6a3e CHnb

HOTO'iHOrO YCKOpHTenH, BOnpoc~ CTpOHTenhCTBaKOTOporo 

B HPii ce~qac o6cy)K,naiOTCH. CoaMecTHaH pa6oTa npoao

.nHTCH. c OT.nenoM pa,nHaUHOHHo~ 6e3onacHoCTH B pa3pa6oT

Ke HHTerpanbH~X ,n03HMeTpOB H H3y'ieHHH npOCTpaHCTBeH

HOrO pacnpe,neneHHH He~TpOHOB 3a 3aiUHT0~ peaKTOpa. 

B CouuanHCTH'iecKo~ Pecny6nHKe PyM~HHH cucTeMa

TH'ieCKHe HCCne,noBaHHH B·06naCTH H,nepHO~ li>H3HKH npaK-
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TH'ieCKH Ha'ianHCb H 1956 r., KOr,na 6hln C03,naH lfHCTHTYT 

aTOMHO~ li>H3HKH B JiyxapeCTe. flepBhlMH 6a30Bhl" 

MH ycTaHOBKaMH 3TOrO HHCTHTyTa 6b1ITH peaKTOp THna 

BBP-C H UHKnoTpOH Y-120, npHo6peTeHHhle B CCCP. 

Ha HHX HaqanHch 3KcnepHMeHTan.hHhle g,nepHo-I!>H3H'ieCKHe 

HCCne,noBaHHH. Co3,naHHe HaUHOHallbHOrO HHCTHTyTa COB

nano no apeMeHH c opraHH3auue~ Me)K,nyHapo,nHoro ueHT

pa B )J;y6He - 06'be,nHHeHHOrO HHCTHTyTa H,nepHhlX HCCne

.noaaHH~. PyMhlHHH HBnHeTCH qneHoM- ocHoaa TeneM OH.Hl1 

H yqaCTByeT BO BCeX ero MeponpHHTHHX. PyMhlHCKHe 

yqeHhle H cneuHanHCThl pa6oTaiOT ao acex .ria6opaTopHHX 

06'he,nHiieHHOrO HHCTHTyTa Ha OCHOBHhlX HanpaBneHHHX 

Hccne.noaaHH~. MHorHe Mono,nhle pyMhlHCKHe li>H3HKH cl!>op

MHpoaanuch KaK yqeHhle B )J;y6He. 

C Ka)K,nhlM ro,nOM pa3BHBaeTCH Hay'iHOe COTpy,nHH" 

'ieCTBO 06'be,nHHeHHOrO HHCTHTyTa C li>H3H'ieCKHMH UeHTpa

MH CmiHanHCTH'iecKo~ Pecny6nHKH PyM~HHH. Kpyr coa

MeCTHO npOBO,nHMLrX pa60T BeCbMa WHpOK, OH OXBaTbiBaeT 

o6naCTH li>H3HKH 3lleMeHTapH~X 'iaCTHU, li>H3HKH H,npa, pa3-

llH'iHhle MeTo,nuqecKHe pa6oThl. Ha npoTH)KeHHH HecKonb

KHX neT pyMhlHCKHe li>H3HKH npHHHMaiOT yqacTHe a uccne

.noaaHHHX, npOBO,nHMhlX Ha OCHOBe CHHMKOB C O,nHOMeTpo

BO~ )KH,nKOBO,nOpO,nHO~ KaMephl, o6nyqeHHO~ Ha CHHXpol!>a-

30TpOHe nyqKaMH nHOHOB H He~TpOHOB. C Ha'ianOM pa6oT 

yqeHhlX OH.HH Ha cepnyxoBCKOM ycKopHTene HX pyM~H

CKHe KonnerH npHHHnH yqacTHe B o6pa6oTKe 4>oT03Mynh

cH~, o6nyqeHHhlX nHOHaMH H HYKITOHaMH C 3HeprHe~ OT . 

40 ,no 60 T3B, a TaK)Ke CHHMKOB C ,nayxMeTpOBO~ npo

naHOBO~ KaMephl OH.HH, co.nep)KaJUHX cne,nhl MHO)KeCTBeH

Horo o6pa30BaHHH 'iaCTHU. Ha OCHOBe CHHMKOB C ,nayx

MeTpOBO~ )KH,nKOBO,nOpO,nHO~ KaMephl Be,neTCH H3yqeHHe 

npoueCCOB B3aHMO,ne~CTBHH aHTHnpOTOHOB C npOTOHaMH • 

Ha 3TOM )Ke ycKopHTene c noMOIUhiO cno)I(Ho~ 3neKTPOHHO~ 

ycTaHOBKH HCCne,noBaHO B3aHMO,ne~CTBHe nHOHOB C 3neKT· 

pOHaMH, H3y'ianocb TaK)Ke pacceHHHe nHOHOB npOTOHaMH. 

Y'ieHhle· H3 PYMhlHCKHX li>H3H'iecKHX HHCTHTYTOB 

· yqacTByiOT B onhiTax Ha CHHXPOUHKnoTpoHe OH.HH. lionh-
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ume IUIKJihl HCCne~OBaHHH CBJI3aHhl C H3y'leHHeM npouec

COB ~BOHHOH nepe3apJI~KH Ha Jl~pax c1JoT03MynLCHH, a TaK

~e C 3KCnepHMeHTaMH Ha renHeBOH CTpHMepHOH KaMepe 

BhiCOKOrO ~aBneHHJI. B Te'leHHe MHOrHX neT Be~yTCJI 

HHTepeCHhle HCcne~o:SaHHJI ciJH3HKH /1 -Me30HOB, H3y'laiOTCJI 

cneKTphl cnO~hiX Jl~ep, pa3pa6aThiBaiOTCJI MeTO~hl pa~Ho

XHMH'IeCKHX HCCne~OBaHHH. PyMhiHCKHe cneuHanHCThl 

BMeCTe c y'leHhiMH OHJIH npoBenB Ha epeBaHCKOM CHHXpo

TpoHe 3KcnepHMeHThl no H3y'leHBIO pacceJIHHJI 3neKTpOHOB 

npOTOHaMH, a Ta~e paCCeJIHHJI 3neKTpOHOB H raMMa

KBaHTOB Ha BO~OpO~e. 

OTKphiTHe B ,L:(y6He cnoHTaHHO ~enJIIUHXCJI H3oMepoB 

nocny~Hno Ha'lanOM coBMec-r:HhiX pa6oT y'leHhiX OHJIH 

H HX PYMhiHCKHX KOnner no HCCne~OBaHHIO HOBOro•JIBne

HHJI. 3KcnepHMeHThl Be~yTCJI •KaK B ,L:(y6He Ha UHKnOTpOHe 

~JI YCKOpeHHJI TJI~enhiX HOHOB, TaK H B liyxapeCTe Ha 

IUIKnOTpOHe HHCTHTyTa aTOMHOH ciJH3HKH. COBMeCTHO H3y

qaeTCJI Ta~e MeXaHH3M B3aHMO~eHCTBHJI T~enhiX HOHOB 

C Jl~paMH, B TOM 'IHCne peaKUHH ,MHOroHyKnOHHhiX nepe

~a'l, peaKUHH, H~YIUHe 'lepe3 COCTaBHOe Jl~po H ~p. 

06MeH onLITOM cneuHanHCTOB H.3 OHJIH H pyMhiHCKHX 

HHCTHTYTOB npHHOCHT XOpOWHe nnO~hl B COBMeCTHhiX pa3-

pa6oTKax HOBOH annapaTyphl. Cpe~H TaKHx COBMeCTHhiX 

pa6oT - co3~aHHe B ,L:(y6He UHKnoTpoHa Y-200 ~JI ycKo

peHHJI TJI~enLix HOHOB, pa3pa6oTKa ronoBHoro o6pa3ua H3o

xpoHHoro UHKnoTpoHa Ha 6a3e cepHiiHoro - Y-120. Py

MhiHCKHe y'leHhle roTOBJIT annapa TYPY ~nJI 3KcnepHMeHTOB 

no HCCne~oBaHBJO 6HonorH'IeCKHX 06'heKTOB Ha HMnynhCHOM 

peaKTope OHJIH H:SP-30, co3~aroT HOBhle ciJu3H'IecKHe 

YCTaHOBKH ~JI OnhiTOB Ha CTpOJI~eMCJI HOBOM peaKTOpe 

H:S P- 2. CoBMeCTHO co cneuHanHcTaMH 06'he~HHeHHoro HH

CTHTyTa OHH Be~yT pa3pa60TKH nponopUHOHanhHhiX H 

~peilciJOBhiX KaMep, 3neKTpOHHhiX 6nOKOB, CHCTeM nporpaMM 

MO~ynhHOH CTpyKTYPhl ~nJI o6pa60TKH ~aHHhiX Ha 6onhWHX 

3BM. 

YcnewHo coTpy~HH'IaiOT TeopeTHKH CPP H OHJIH. 

Cpe~H coBMeCTHhiX p~6oT y'leHhiX - Hccne~oBaHHJI cBoilcTB 

CHMMeTpHH 3neMeHTapHhiX 'laCTHU, B3aHMO~eHCTBHJI 3ne

MeHTapHhiX 'laCTHU, MHOrHe pa60Thl no TeOpHH Jl~a, TeO

pHH ManoHyKnOHHhiX CHCTeM, H3y'leHHe peaKIUIH CphiBa H 

peaKUHH anLciJa- pacna~a Jl~ep H ~pyrHe. 

0CHOBHhiMH BeHrepCKHMH Hay'IHhiMH yqpe~~eHHJIMH, 
c KOTOphiMH coTpy~HH'IaeT OHJIH, JIBnJIIOTCJI QeHTpanLHhiH 

HHCTHTYT cllH3H'IeCKHX Hccne~oBaHHH BeHrepcKo:H AKa~eMHH 
HayK iJ :Sy~anewTe /QH«l»H/ H HHCTHTYT Jl~epHhiX HCCne

~OBaHHH BAH B ,D;e6peueHe. 

QeHTpanhHOH TeMOH HCCne~oBaHHH, Be~~HXCJI B QH«l»H 

B o6naCTH 3KCnepHMeHTanhHOH Jl~epHOH ciJH3HKH, 

JIBnJieTCJI H3y'leHHe CBOHCTB Jl~ep H npHMeHeHHe 

MeTO~OB Jl~epHOH ciJH3HKH B ~pyrHX o6naCTJIX HayKH, 

TaKHX, HanpHMep, KaK ciJH3HKa TBep~oro Tena, 6HO-

norHJI · H XHMHJI. rnaBHhle TeMhl ciJyH~aMeHTanhHhiX 

HCCne~OBaHHH B o6naCTH Jl~epHOH ciJH3HKH - 3TO raMMa

cneKTpOCKOnHJI, ~eneHHe Jl~ep H H3y'leHHe Jl~epHhiX peaK

IUIH, Bhi3BaHHhiX npoToHaMH 6onhWHX 3HeprHil ; .... 1 F3B/, 
HeKOTOphle H3 HHX pa3pa6aThiBaiOTCJI B TeCHOM KOHTaKTe 

c OHJIH. B qacTHOCTH, Ha Hccne~oBaTenLcKoM peaKTope 

QHcJ»H 6hlnH npoBe~eHhl COBMeCTHhle C Jla6opaTOpHeH 

Jl~epHhiX peaKUHH OHJIH 3KcnepHMeHThl no H3yqeH.HIO 

CnOHTaHHO- ~enJI~HXCJI H30MepOB. 

B~HOe 3Ha'leHHe HMeiOT Be~YIUHeCJI , B I.J;Hfi>H Teope

TH'IeCKHe HCCne~OBaHHJI CBOHCTB 3neMeHTapHhiX 'laCTHU. 

fi>H3HKH-TeOpeTHKH pa3pa6oTanH MO~enB ~JI HHTepnpeTa

IUIH JIBneHHH, B03HHKaiOIUHX npH cna6hiX H CHnhHhiX B3aHMO

~eHCTBHJIX, ~JI onHCaHHJI CBOHCTB CHMMeTpHH ~ CHCTe

MaTHKH 3neMeHTapHhiX 'laCTHU. 

· B o6nacTH HcnonL3oBaHHJI 3BM ~nJI Hay'IHhiX Hccne

~oBaHHil cneuHanHCThl QHcJ»H pa60TaiOT B TeCHOM KOHTaK

Te co cneuHanHCTaMH OHJIH. P Jl~ coTpy~HKOB QHfi>H 

npHHJin y'laCTHe B C03~aHHH B JIBT A TpaHCnJITOpa C Jl3hi

Ka cl»OPTPAH ~nJI MawHHhl :S3CM -6. 

Me)K~y QHfi>H H Jla6opaTopHeil ~epHhiX peaKIUIH 

OHJIH oc~eCTBnJieTcJI coTpy~HH'IecTBO no co3~aHBJO 



annapaTypuoro H nporpaMMHoro. o6ecne'leHHH 3KcnepR
MeHTOB ua 6a3e Manwx 3BM H 3BM MHHCK- 32. 

TeMaTHKa MucTHTyTa H.nepHLIX uccne.noaauHii /MJIM/ 
B ,lJ;e6peu;eHe CKOHUeHTpHpOBaHa BOKpyr npo6neM H.nepHbiX 
peaKUHH, H.nepHOH cneKTpOCKOnHH, a TaiOKe npuKna.nHbiX 
Ja.na'l. 

<l>H3HKH ,lJ;e6peu;eua yqaCTBOBanH B COBMeCTHbiX C JIJill 
OMJIM uccne.noaauugx no H.nepuoii: cneKTpocKonHH. Ha 
•;HHXPOUHKnOTpoue JIJill 6bln npoae.neu COBMeCTHbiH, C 
pewaroll.\HM BKna.noM .$H3HKOB BHP, 3KcnepHMeHT no HJy
'leHHIO npR:MbiX H.nepHbiX peaKUHH B cneu;HanLHbiX ycnOBHR:X 
TaK Ha3LIBaeMOH "nonHOH reoMeTpHH" C COBpeMeHHbiMH 
nponopUHOHanLHbiMH KaMepaMH, HJroToaneHHhiMH B MJIM. 

3KcnepuMeHTaTopw MJIM ycneWHo pa6oTanH B Jla-
6opaTopuu ueii:Tpouuoii: I!Ju3HKH OMJIM, r.ne JaHHManHCL 
H3y'leHHeM H.nepHbiX peaKUHH Ha nerKHX H.npax C ITOMOIULIO 
3neKTpOCTaTH'IeCKOrO reuepaTOpa, a TeopeTHKH, KOMaH
AHPOBaHHble B Jla6opaTOpHIO TeopeTH'IeCKOH liJH3HKH, HC
cne.noaanH caoii:cTBa MeJoaTOMOB. 

llone3HOe COTpy.nHH'IeCTBO CnO)KHnOCh Me:lK.ny lfHCTH
TYTOM H.nepHbiX HCCne.noaaHHH H 06'he.nuHeHHbiM HHCTHTy
TOM B o6naCTH YCKOpHTenLHOH TeXHHKH, I!JH3HKH HH3KHX 
re Mnepa TYP H H.IJ.epuoii: JJieKTpOHHKH. 

Cpe.nu uayquwx ueuTpoa lloJILCKOH Hapo.nuoii: Pecny6-
JIHl(H, OCYIUeCTBJIHIOIUHX WHPOKYIO nporpaMMY COTpy.nuu
'leCTBa c OMJIM, OTMeTHM, npe:lK.ne acero, pacnono:lKeH
HLI,ii: a Bapwaae H ee npuropo.ne CaepKe MucTHTYT H.nep
uwx HCCJie.noBaHHH. 

BJauMo.neii:cTBHH Jap.H:lKeHHLIX qacTHU c aTOMHbiMH 
H.npaMH HCCJie.nylOTC.H npH nOMOIUH JIHHeHHOrO YCKO
puTeJIH npoTOHOB ua 3HeprHIO 10 M3B "Au.n:lKeii:", KoTo
pwii: uaxo.nuTCH B CaepKe. ,lJ;nH npoae.neuug 3KcnepHMeH
TOB c JapH:lKeHHbiMH qacTuu;aMH c 3Heprueii: CBbiWe 10 M:J-B 
6onLwyro poiiL urpaeT coTpy.nuuqecTao c OMJIM. Bap
waacKue liJHJHKH coBMeCTHo c KOJineKTHBOM yqeuwx OMJIM 
H KonneraMH H3 KpaKoaa. HJyqanH B ,D;y6ue peaKUHH, 
Bhl3BaHHble TH:lKeJILIMH HOHaMH. 
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)J.pyruM Ba:lKHbiM uanpaaneuHeM cOTPY.nHH'IecTBa aap
waacKHx I!Ju3HKOB H I!JuJHKOB OMJIM HBnHroTCR: Hccne.noaa
HHH CTPYKTypw H.nep, oco6euuo H.nep c 6onLWHM H36hiTKOM 
ueii:Tpouoa HJIH npoTouoa. ,D;nH 3TOH uenH B Bapwaae 6wn 
nocTpOeH MarHHTHbiH cneKTpOMeTp, KOTOpbiH B HaCTOR:lll;ee 
apeMH pa6oTaeT B Jla6opaTopHH H.nepuwx peaKuHii OMJIM 
Ha ny'IKe YCKOpHTen.H T.H:lKeJILIX HOHOB. fiOMHMO HCCJie.no
BaHHH aTOMHoro H.npa J.necL npoao.nHTCH 3KcnepHMeHTbl 
B 06JiaCTH liJH3HKH BbiCOKHX 3HeprHH H liJH3HKH 3neMeHTap
HbiX 'laCTHU. lfccne.noaaHH.H Be.nyTCR: no TpeM OCHOBHbiM 
uanpaBneHHHM: liJH3HKa runepH.nep, H3y'leHHe MHO:lKeCT
BeHHoro po:lK.neHH.H 'laCTHU B coy.napeHH.HX npH BbiCOKHX 
3HeprpHx H HJyqeuue BJaHMo.neii:cTBHH qacTHU BbiCOKHX 
3HeprHH C H.npaMH. fiOJILCKHM liJH3HKaM npHHa.nne:lKHT npHo
pHTeT B OTKpbiTHH runep.H.nep. MJyqeuue peaKuHii o6pa-
30BaHHH H CBOHCTB rHnep.H.nep Tpa.nHUHOHHO 3aHHMaeT 
Ba:lKHOe MeCTO B HCCJie.noBaHH.HX aapWaBCKHX y'leHbiX. 

B nocne.nuue ro.nw aapwaBCKHe !PHJHKH npHHHManu 
yqacTHe B uccne.noaauuH npoueccoa MHO:lKecTBeuuoro po:lK
.nenHH 'laCTHU C nOMOII.\hlO .nBYXMeTpOBOH ny3blphKOBOH 
nponauoaoii: KaMepw OMJIM, o6nyqaeMoii: B Cepnyxoae. 
lJ.eJILIO HCCJie.noBaHHH, npoao.nHMbiX nonLCKHMH liJH3HKaMH, 
.HBJI.HeTC.H H3y'leHHe B3aHMO.neHCTBH.H 'laCTHU BbiCOKH~ 3Hep
rHH C H.npaMH. qaCTh pa60T npoao.nHTC.H C. ITOMOIULIO 
ny3hlphKOBbiX KaMep, B TOM 'IHCJie o.nHOMeTpOBOH Ka
Mephl OMRH, o6nyqaeMoii: ny'IKOM .neii:Tpouoa, a TaiOKe 
Ha BHyTpeHHeM ny'IKe CHHXpo$a30TpOHa C HCnOnh30BaHHeM 
TeXHHKH, .pa3pa6oTauuoii: B OHJIH. 

HeHTpOHorpa!lJH'IeCKHe HCCJie.noaaHH.H CTpyKTypbi Ma
TepuaJIOB npOBO.IJ..HTC.H B l.fHCTHTyTe H.nepHbiX HCCne.noaa
'HHH B CaepKe c noMOII.\LIO ueuTpouuwx cneKTPOMeTpoa, 
KOTopLie 6LIJIH raM HJroToaneuw. TaKue cneKTpoMeTpbl 
HCnOJIL3YIOTC.H Teneph B Jla6opaTOpHH HeHTPOHHOH liJH3HKH 
0115111. 

roaop.H o TOM aa:lKHOM uanpaaneuuu H.nepuoii: I!Ju3HKH, 
KaKHM RBJI.HeTC.H .H.nepHa.H cneKTpOCKOnHH, OTMeTHM, 'ITO 
pa6oTalOII.\He B fiOJILWe YCKOpHTeJIH He o6na.na10T 3Hepru-



, 'ITO 
HeprH-

eii, ~OCTaTO'IHOH ~JIJI DpOH3BO~CTBa H30TODOB, ~aJieKHX 
oT DOJIOCLI f3- cTa6HJILHOCTH. Ilo3TOMY cPH3HKH HJIH H3 
CaepKa DPOBO~JIT HCCJie~oBaHHJI ' Ha CHHXpOilHKJIOTpOHe 
llJIII H .yc:KopHTe:ne MHoro3apJI~HLIX HOHOB llJIP OHJIH. 

Cne~yeT OTMeTHTL, 'ITO DepaLie ueiiTpouo~e.P~HTHLie 
H30TODLI DOJILCKHe y1.feHLie DOJIY'IHJIH -H3 lla6opaTOpHH 
JI~epHLIX Dpo6neM OHJIH }')Ke aecHoii 1959 ro~a • 

Oco6eHHO H}')KHO OTMeTHTL DJIO~OTBOpHoe coTpy~HH
qecTBO lla6opaTOpHH JI~epHLIX pea~Hii B C03~aHHH ~JI 
Bapwaacxoro ~eHTpa JI~epHoii cPH3HKH Hoaoro H3oxpoH
Horo ~HKJIOTpOHa T JI)I(eJILIX HOHOB Y- 2001I, aHaJIOrH'IHOrO 
llHKJIOTpOHy Y- 200, pa3pa6oTaHHOMy H ~eHCTByroiQeMy 

a llJIP OHJIH. Co3~aHHe 3Toro. ycxopHTeJIJI OTKpoeT wHpo
KHe 3KCDepHMeHTaJILHLie B03MO)I(HOCTH ~JIJI cPH3HKOB Bap
waBLI, TaK KaK Y- 2001I D03BOJIHT DOJiy1.faTL HHTeHCHBHLie 
DY'IKH T Jl)l(eJILix HOHOB BDJIOTL ~o Ar c MaKCHMaJILHLIMH 
3HeprHJIMH -20 M3B/HYKAOH. 

06'Le~HHeHHLIH HHCTHTYT COTpy~HH'IaeT C paCDOJIO)I(eH
HLIMH a Kpaxoae HHCTHTYTOM JI~epnoii cPH3HKH, HHcTHTy
TOM cPH3HKH __ JireJIJioHcKoro yHHBepcHTeTa, a TaK)I(e c HH
CTHTyTOM · JI~epHOH cPH3HKH H TeXHHKH ropHO-MeTanJiyprH-
1.feCKOH. aKMeMHH. 

O~HOH H3 TeM HCCJie~oaaHHH KpaKOBCKHX cPH3HKOB JIB
JIJIIOTCJI HCCJie~oBaHHJI pacCeiiHHJI aJIL.Pa-'laCTH~ Ha Jl~pax. 
AnLI}la-qacTH~LI yCKOpJIIOTCJI C DOMOIQLIO C03~aHHOrO B 
CCC P ~HKJIOTpoHa Y- 120. 

HeyDpyroe pacceJIHHe ueiiTpoHoB HCDOJIL30BanocL ~JIJI 
HCCJie~OBaHHJI MOJieKyJIJipHLIX KpHCTaJIJIOB. bOJILWYIO 'laCTL 
3THX pa60T KpaKOBCKHe cPH3HKH BLIDOJIHHJIH B lla6opaTOpHH 
HeiiTpoHHoii .PH3HKH OHJIH. ' 

CBJI3L xpaxoBCKHx y'leHLIX c ,D;y6Hoii oco6eHHo CHJILHa 
B o6nacTH cneKTpocxonHH aTOMHLIX JI~ep. Kpaxoacxo-aap
waacKaJI rpynna Dpoao~HT Hccne~oaaHHJI a OHJIH pa~o
H30TODOB, DOJiyqaeMLIX C DOMOIQLIO YCKOpHTeJIJI HOHOB B 
lla6opaTopHH JI~epHLIX peaK~Hii. Y)l(e MHoro neT aKpaxoae 
HCCJie~OBaJIHCL HeHTpOHO~ecPH~HTHLie H30TODLI, DOJiyqae-

MLie a peaK~HJIX rny6oxoro paciQeDJieHHJI DPH o6ny1.feHHH 
pa3JIH'IHLIX MHWeHeii DpoToHaMH c 3HeprHeii 660 M3B, 
ycxopeHHLIMH Ha CHHxpo~HKJIOTpoHe llJIII OHJIH. 

B na6opaTopHH JI~epHLIX Dpo6neM .pa6oTaeT DOCTpoeH
HLIH B Kpaxoae 6e3)1(ene·3HLIH TopoH~aJILHLIH MarHHTHLiii 
f3- cneKTPOMeTp, Ha KOTOpOM DO DporpaMMe JICHAIIII 
HCCJie~YIQTCJI KOpOTKO)I(HBYUUie H30TODLI. 

«<»H3HKH H3 HJI<l>HT WHpOKO HCDOJIL3YIOT MaTepHaJILI, 
DonyqaeMLie Ha xaMepax llB3 OHJIH. CoTpy~H'IeCTBO 
B 3Toii o6nacTH Ha'laJiocL y)l(e a 1958 ro~y,-xor~a B Kpa~ 
KOBe BITepBLie • DOJIBHJIHCL DJieHKH C DY3LIPLKOBOH KaMepLI 
llB3. B DOCJie~HHe ro~LI KpaKOBCKHe cPH3HKH DPHHHMaiOT 
y'laCTHe B o6pa60TKe MaTepHanOB C 2-MeTpOBOH DpODaHo
BOH DY3LIPLKOBoii xaMepLI OHJIH. 

lli06JIHHCKHe cPH3HKH H3 HHCTHTyTa cPH3HKH YHHaepcH
TeTa HMeHH MapHH Cxno~oacxoii~ K10pH ae~yT pa6oTLI DO 
JI~epHOH CDeKTp,OCKODHH. B 3THX HCCJie~oBaHHJIX Ba)I(HLIM 
MOMeHTOM JIBJIJieTCJI COTPY~HH'IecTao c ,ll;y6Hoii, r~e pa6o
TaJIH H pa6oTaiOT MHOrHe COTPY~HHKH lli06JIHHCKOrO YHH
aepCHTeTa. C 1969 ro~a a lla6opaTopHH JI~epHLIX npo6neM 
OHJIH ~eiicTayeT DocTpoeHHaJI a ll106JIHHe ycTaHOBKa ~JIJI 
H3y1.feHHJI yrJIOBLIX yy-xoppeJIJI~HH. 

B HHcTHTyTe cPH3HKH ll106JIHHcxoro yHHBepcHTeTa Dpo
BO~JITCJI pa60TLI DO H3y'leHHIO peaK~HH HeHTpOHOB C aTOM
HLIMH JI~paMH. Hccne~oaaHHJI a 3TOH o6nacTH ae~yTcJI 
TaK)I(e JI0~3HHCKHMH cPH3HKaMH a coTpy~HH'IeCTBe c ·lla6o
paTopHeii HeiiTpOHHOH cPH3HKH OHJIH. 

MHorHe DOJILCKHe cPH3HKH-TeopeTHKH CTa)I(Hpoaa-
nHcL a lla6opaTopHH TeopeTH'Iec:Koii cPH3HKH OHJIH. Cpe~H 
HHX H3BeCTHLie CBOHMH pa6oTaMH COTpy~HHKH HHCTHTyTa 
TeopeTH'IeCKOH cPH3HKH Bapwaacxoro YHHBepcHTeTa H na-
6opaTopHH TeopeTH'Iecxoii cPH3HKH HJIH. 

KpyDHLiii ~eHTP TeopeTH'Iecxoii cPH3HKH a IlonLwe -
3TO Bpo~aacKHH yHHBepcHTeT. B TecHoM coTpy~HH'IeCTBe 
c lla6opaTopHeii TeopeTH'Iecxoii cPH3HKH OHJIH TaM ae~yTcJI 
TeOpeTH'IeCKHe pa60TLI DO CTpyKType Jl~pa H JI~epHOH 

cDeKTpoCKODHH. Y'leHLie Bpo~naacxoro yHHaepcHTeTa yc-
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neurno pa3pa6aTLIBaiOT TaiOKe npo6JieMLI KBaHTOBOH TeOpHH 
nong. 

UeHTPaJILHLIM Hay'IHo-Hccne,IJ.oBaTeJILCKHM y<:~pe)K-

,IJ.eHHeM qccP, B KoT.opoM Be,IJ.yTcg lPYH.IJ.aMeHTaJILHLie Hc

cne,IJ.oaaHHg B 06JiaCTH jJ:,IJ.epHOH lPH3HKH HH3KHX 3HeprHH, 

j{BJigeTcg HHCTHTYT g,IJ.epHoii lPH3HKH. OH 6LIJI ocHOBaH, 

B 1965 ro,IJ.y 6naro,IJ.apg noMO~H, KOTOPYIO OKa3aJI qe~()
CJIOBaKHH CoBeTCKHii Coro3 B ,IJ.eJie pa3BHTHj{ g,IJ.ep_HLIX 

HCCJie,IJ.OBaHHH H MHpHOrO HCnOJib30BaHHg jJ:,IJ.epHOH 3Hep-, 

rHH. HanpaBJI~HHe ,IJ.egTeJILHOCTH HHCTHTyTa g,IJ.epHoii .P~- · · 

3HKH H ero CTpyKTypa BhlKpHCTaJIJIH30BbiBaJIHCb B npouec

ce ero pocTa. 

B Ha<:~ane 1972 ro,IJ.a 6LIJia npoH3Be,IJ.eHa peopraHH3a

UHg HCCJie,IJ.OBaHHH B o6JiaCTH.g,IJ.epHOH lPH3H~H. llpHKJia,IJ.· 

Hble HanpaBJieHHj{ HCCJie,IJ.OBaHHH, · TaKHe, KaK·, HanpHMep, 

lPH3HKa peaKTOpOB, g,IJ.epHag 3HepreTHKa, g,IJ.epHag MeTaJI· 

JiyprH.Il, jJ:,IJ.epHa.ll XHMHj{ 06'be,IJ.HHelJbl ceJiqac B HHCTHTyTe 

g,IJ.epHbiX HCCJie,IJ.OBaHHH qeXOCJIOBaUKOH KOMHCCHH 
no aTOMHOH 3HeprHH. fl>yH,IJ.aMeHTaJibHble HCCJie,IJ.OBaHHg 

B 06JiaCTH g,IJ.epHOH lPH3HKH HH3KHX 3HeprHH, lPH3HKH HH3KHX 
TeMnepaTyp H TeXHHKH YCKOpHTeJieH Be,IJ.yTCg B HHCTHTY" 

Te jJ:,IJ.epHOH lPH3HKH qCAH. 06a HHCTHTyTa no,IJ.,IJ.ep)KHBaiOT 
TecHLie CBjJ:3H c OH.HH. 

0T,IJ.eJI lPH3HKH BLICOKHX 3HeprHH B fl>H3H':IeCKOM HH· 

CTHTyTe qCAH .B03HHK H3 OT,IJ.eJia KOCMH':IeCKOro H3Jiy':le· 

HHj{, C03,IJ.aHHOrO B HHCTHTyTe e~e B 1952 ro,IJ.y. 06pa30Ba· 

HHe OH.HH cTHMyJIHpoaano pa3BHTHe lPH3HKH 3JieMeHTap

HhiX ':laCTHU B qcCP. llepBhle pa60Thl, OC~eCTBJieHHble 
B coTpy,IJ.HH':IeCTBe c OH.HH B 3TOM HanpaBJieHHH, 6LIJIH 

BLinonHeHLI c noMO~LIO 3MYJILCHOHHOH MeTO.IJ.HKH. llo3)Ke 
3TOT OT,IJ.eJI fl>H3H':IeCKOrO HHCTHTyTa 'qCAH nepeopHeHTH· 

pOBaJICjJ: Ha MeTO,IJ.HKY ny3hlpbKOBhlX KaMep. 

H3 HHCTHTYTOB CnoaauKoii AKa,IJ.eMHH HaYJ\, TecHo 

coTpy,i:uiH<:~aro~x c OH.HH, OTMeTHM, npe)K,IJ.e Bcero, fl>H-

3H':IeCKHH llHCTHTYT H 3JieKTpOTeXHH':IeCKHH HHCTHTYT B 

lipaTHCJiaBe, HHCTHTYT 3KcnepHMeHTaJILHoii lPH3HKH B Ko

wHue. H3 y<:~e6HLIX yqpe)K,IJ.eHHH qexocnoaaKHH - Ka.Pe.IJ.pi.I 
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jJ:,IJ.epHOH lPH3HKH H TeopeTH':IeCKOH g,IJ.epHOHlPH3HKHMaTe

MaTHKO"lPH3H':IeCKOrO lllaKYJILTeTa KapnoBa yHHBepcHTeTa 

B llpare, Ka4Je,IJ.phl g,IJ.epHOH lPH3HKH H TeopeTH':IeCKOH lPH" 

. 3HKH lPaKYJILTeTa tU:T;~CTB~_HHbiX ~:~ayK YHHBepCHTeTa. HM. 

.H.KOMeHCK~>r:o B . .' JipaTHCJI~!Je, Ka4Je,IJ.py g,IJ.epHOH lPH3HKH 
lPaKYJILTeTa ·• ·~~TeCT:BeHHhlX , 'HayK YHHBepcHTeTa HM. 

n::H.nia.papHK~. B 'KowHue. B qewc~o:M' T-eXHH':IeCKOM YHH" 

BepCHTeT.~. B llpa_re - KaciJ~.IJ.J.?y ·~·6m.~~. lPH3~KH H Ka .... ~e,IJ.py 
jJ:.IJ.epHLix peaKTopoB jJ:.IJ.epiloro 'H 4JB:3B:Ko··H1DKe'iiepHoro 'i{la-

. 'i<ynLTe.Y.c)B·, B CnoBauKo.ii li~cuieii TexHB'<:~.e cKoii' · 'ilixone 

B lipaTHCJiaBe • .K~lPe,IJ.py pa.rf:Ho'3_f\eiTpOHHKH 3'rteKTpoTex •. 
HH':IeC.Koro 4JaKyJILTeTa. ' , . . . •: .,;; . 

qexocnoBaUKHMH y<:~pthK.IJ.eHHj{MH ~ COTPYMH':IeCTBe 
c OH.HH Be,IJ.yTcg B HacTog~ee BpeM:g coBMecTHLie pa6orLI 
no .70 TeMaM. · . 

Hoene.· 3anycKa B 1951· ro.u:~· CHHXpo4Ja30TpoHa JIB3 

QHJIH Ha':laJIOCb TeCHOe c'oTpy,IJ.HH':IeCTBO <l>H3H':IeCKOrO HH" 

CTHTyTa qcAH ·II KapnoBa yHHBepcHTeTa c 06'be,IJ.HHeHHLIM 

HHCTHTYTOM B 06JiaCTH H3y':leHHg ~eynpyrHX B3aHMO,IJ.eH· 

CTBHH rr ·Me:JOHOB c npoToHaMH .ii HeiiTpoHaMH, B3aHMo

,IJ.eiicT~HH npOT<lliOB C HYKJIOHaMH H ,IJ.eHTpOHaMH. 

rpynna ':leXOCJIOBaUKHX onTHKOB. P~3pa6.oiana TexHo

JIOrHIO npOH3BO,IJ.CTBa H H3rOTOBHJia c4JepH':IeCKHH npH3MeH· 

HhlH paCTp ,IJ.JijJ: aBTOKOJIJIHMaUHOHHOrO OCBe~eHHj{ MeTpo· 

Boii. ny3LIPLKoBoii KaMepLI, a TaK)Ke 3epKanLHLiii pacTp 

,IJ.JijJ: .IJ.BYXMeTpOBOH ny3hlpbKOBOH KaMepbi "JliO,IJ.MHJia". 

CHHMKH, noJiy':leHHhle Ha ,IJ.ByxMeTpOBOH BO,IJ.OpO,IJ.HOH Ka· 

Mepe c noMo~LIO "qepHLIX 3epKan", no Ka':leCTBY Y.IJ.OB· 
JieTBOpjJ:IOT Tpe60BaHHj{M aBTOMaTH':IeCKOH o6pa6oTKH. )J;Jig 

KaMepLI "JliO,IJ.MHJia" H3rOTOBJiemi. CTepeorpaMMeTpH· 

':leCKag annapaTypa, WHpOKOyrOJibHbiH OCBeTHTeJib H on· 

TH':IeCKag CHCTeMa ,IJ.Jlj{ KO,IJ.HpOBKH Ka,IJ.pOB. B HaCTog~ee 

BpeMg 3aKaH':IHBaeTCj{ H3rOTOBJieHHe CTepeo4JOTOrpaMMeT· 

pH':IecKoii annapaTypLI ,IJ.JijJ: 3KcnepHMeHTa "Pe3oHaHc". 

Jia6opaTopHg g,IJ.epHLIX npo6neM OH.HH coTPY.IJ.-

HH':IaeT c Ka.Pe.IJ.poii g,IJ.epHoii lPH3HKH YHHBepcHTeTa 

HMeHH .H.KoMeHcKoro B lipaTHCJiase. Ee COTPY.IJ.HHKH 

·I 
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c 1966 ro~a 3aHBManBcL uccne~oBauueM B3nyqeuua Ba
BBnoBa-liepeHKoBa B pa3HLIX KpBCTannB'IeCKBX MaTe
puanax. llony'leHHhle pe3ynLTaTLI BCnOnL30BanBCL B~anL
HeHweM ~na noucK~ MarHBTHoro Mouonona )J;upaKa ua 
cepny~oBCKOM ycKopuTene. 

B Te'leuue pa~a neT npoBo~BTCa cucTeMaTB'IecKoe 
uccne~oBaHBe B3aBMO~eHCTBBa '!aCT~ BLICOKBX 3HeprBH 
C npOTOHaMB H aTOMHLIMB a~paMB B COBMeCTHOH pa6oTe 
coTpy~HBKOB Jia6opaTopuu a~epHLIX npo6neM OIUIH u 
4JB3BKOB Ka4Je~phl a~epHOH . 4JB3BKB YHBBepCBTeTa HM. 
n.-H.illaciJapuKa H HHCTBTyTa 3KCnepBMeHTanLHOH 4JB3BKB 
CnoBaUKOH AKa~eMBB uayK B Kow~e.llpu yqacTBB qexo
cnoBaUKHX 4JB3BKOB npoBe~eua 6onLwaa pa6oTa no B3yqe
HBIO ynpyroro pacceaHBa HyKnOHOB HyKnOHaMB Ha CBHXpO
UBKnOTpOHe JIJill OHJIH u 3KciiepuMeHTanLHOMY onpe~ene
HBJO aMnnuTy~ pacceauua. 3TH uccne~oBaHua ycnewuo npo
~oiDKanucL a coBMeCTHLIX 3KcnepuMeHTax ua ycKopuTene 
H<l>B3. ,D;na npoBe~euua coBpeMeHHLIX uc.cne~oBaHBH ueo6-
xo~BMLI nonapu3oBaHHhle Muweuu. B 3TOH o6nacTB C)'lUecT

aeH BKna~ 4Ju3BKOB B3 P:>Ke:>Ka. BecLMa nno~oTBopuo co
Tpy~uqecTBO c JIJill OHJIH yqeuLix B3 P:>Ke:>Ka u Ko
wuue B o6naCTH 4JB3BKB B TeXHBKB HB3KBX TeMnepaTyp. 
B3aBMHLIH 06MeH OnhiTOM B 3Ha'IBTenLHOH CTeneHB cno
co6CTByeT BLICOKOMY ypOBHIO 3TBX BCCne~OBaHBH KaK 
B liCCP, TaK u B OHJIH. 

CoTpy~HB'IeCTBO HucTBTyTa a~epuoH 4JB3HKB liCAH 
c Jla6opa TopueH HeHTpOHHOH 4JB3BKB OHJIH npoBO~BTCa 
B HeCKOnLKBX HanpaBneHBaX. llpe:>K~e Bcero - 3TO 3K
cnepBMeHTanLHhle pa60TLI Ha BMnynLCHOM peaKTOpe 
Hli P- 30, B KOTOphlx y'leHLie B3 HucTBTyTa B P:>Ke:>Ke 
BCCne~yroT pa~aUBOHHLIH 3aXBaT pe30HaHCHLIX HeHTpO
HOB B anLclJa-pacna~ a~ep B3 BLICOKOB036Y:>K~eHHLIX COCTOa
HBH. 

H~eT no~roTOBKa coBMeCTHLIX 3KcnepuMeHTOB B o6-
nacTu uccne~oBaHBa pe30HaHCHLIX ueHTPOHOB KaK B Hu
CTBTyTe a~epHOH 4JB3BKH, TaK B B Jla6opaTOpBB HeHTpoH
HOH 4Ju3BKB OHJIH c noMOIULIO TpeKOBLIX ~eTeKTopoB. 

Hccne~yeTca ~4JpaKUBa HeHTpOHOB Ha MOHOKPBCTannax 
Ha BMnynLCHOM peaKTOpe HliP-30 B )J;y6He B Ha CTauuo
uapHOM peaKTope B P:>Ke:>Ke. I(enL 3KcnepuMeHTa - u3yqe
uue B3aBMO~eHCTBBa HeHTpoH- 3neKTpOH. 

C nepBLIX ~eH c)'lUecrBoBaHua OHJIH qexocnoBau
KBe 4JB3HKH-TeopeTBKB YCTaHOBBnB TeCHhle KOHTaKTLI C 
Jia6opaTopueH TeopeTB'IeCKOH 4Ju3BKB. B uacToaiUee Bpe
Ma BHTeHCBBHO COTpy~HB'IaeT C Jla6opaTOpBeH TeopeTB
qeCKOH 4Ju3BKB OHJIH oT~en TeopeTH'IeCKOH 4Ju3BKB Hu
CTBTyTa a~epHOH 4JB3BKH liCAH. llony'leHLI Ba)t(Hhle pe-
3YnLTaTLI no Teopuu "nonuoro onLITa" ~na H}'Knou-uyK
nouuoro pacceaHBa, Y'IBTLIBai;OIUBe nonapu3auuoHHhle co
CToauua ny'IKa B MBWeHB B ~aiOIUBe B03MO:>KHOCTL nony
'IHTL uau6onee nonuyro uuciJopMaUBIO o cunax, KOTOphle 
~eHCTBYIOT B CBCTeMe ~BYX HyKnOHOB. BruKliaa cepBB 
pa60T OTHOCBTCa K TeOpBB OKTynonLHLIX BB6paUBH B T a
:>KenLIX aTOMHLIX a~pax: UHKn pa6oT, OCHOBaHBLIX Ha uc
nonL30BaHBB Teopuu rpynn ~na uccne~oBaHHa CBMMeTPBH 
3neMeuTapHLIX qacTBU. 

HHTeHCBBHO Be~eTca · coTpy~uqecTBO 3neKTpoTex
HB'IecKoro BHCTBTyTa CnoBaUKOH AKa~eMBB uayK c Jia-
6opaTopueH BLICOKBX 3uepruH OHJIH B o6nacTB ycKopu
TenLHOH TeXHBKH H 3neKTpOHHKB ~a a~epHOH 4JB3BKB. 
CoTpy~HB'IeCTBO uaqanocL B 1959 ro~y~ Ha nepBLlX 3Ta
nax BenucL coBMeCTHLie pa6oTLI no co3~aHBIO cenapupo
BaHBLIX ny'IKOB Ha CBHXpo4Ja30TpOHe JIB3, B qaCTHOCTB, 
MO~enBpOBaHHOrO ny'IKa, B KOHCTpyupoBaHBIO B 3neKTpO
TexuuqecKoM BHCTBTyTe CnoBaUKOH AKa~eMBB uayK co
OTBeTCTBYIOIUeH annapaTyphl. O~ua B3 rpynn 3auBManacL 
B3MepeHBaMB MarHBTHOH BH~YKUBB B 3neMeHTaX aHTBnpo
TOHHOrO KaHana u nonyqeuuhle pe3ynLTaTLI ucnonL30Bana 
~a pacqeTa ero uouuo-onTB'IeCKBX cucTeM. C 1971 ro
~a B 3neKTpoTexuuqecKoM BHCTBTYTe CAH B co
TPY~HB'IeCTBe c OHJIH pa3pa6aTLIBaroTca oco6Lie 
~a T'IBKB Xonna ~na B3Mepeuua CBnLHLIX MarHBTHLIX 
noneH npu TeMnepaType )t(H~Koro. renua. C noMOIULIO 
3TBX ~aT'IHKOB H3MepeHO MarHHTHOe none ~BYXMeTpOBOH 
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KaMepbi "Jbo,nMHna". 3neKTpoTeXHH'ICCKHH HHCTHTYT CAH 

B COTpy,nHH'ICCTBC C 0T.l(CJIOM HOBhiX MCTO.l(OB YCKOpCHHH 

3aHHMaCTCH pa3pa60TKOH MCTO.l(OB H3MepeHHH MarHHTHblX 

noneii: KOJihUCTpOHa lf HCnOJih30BaHHH CBepxnpOBO.l(HHKOB 

.l(JI.ll nony'ICHH.ll CHJihHblX MarHHTHblX nOJICH. 

.B HaCTOHIUCC BPCM.ll ycnelllHO pa3BHBaeTCH COTpy,n

HH'ICCTBO Kapnosa YHHBepcHTeTa,qewcKoroTexHH'IeCKoro 

YHHBepCHTCTa B Ilpare C OT.l(CJIOM .ll.l(CpHOH cneKTpOCKOnHH 

H pa,nHOXHMHH, a TaJOKe C OT.l(CJIOM cPH3HKH BblCOKHX 3Hep

rHH Jla6opaTopHH g,nepHbiX npo6neM OIUIH no co3,naHHIO 

KOMnneKCa annapaTyphl, npe,nna3Ha'ICHHOH .l(JIH H3Y'ICHHH 

pacna,na KOpOTKO)KHBYIUHX QpHCHTHpOBaHHblX g,nep no npo

rpaMMe .HCHAIITI - ycTaHoBKH CIIHH. Ee peanH3aUHH Ha 

peKOHCTpyHpoBaHHOM ycKOpHT.eJie Jlj{IJ OTKpOCT HOBble 

B03MO)KHOCTH .l(JI.ll pa3BHTH.ll HCCJIC.l(OBaHHH no nporpaMMC 

.HCHAIIII H 6y,neT cnoco6CTBOBaTh ,naJihHCHWCMy pac

WHpeHHIO COTpy.l(HH'ICCTBa Jla6opaTOpHH .ll.l(CpHbiX npo6neM 

OH.HH H qexocnosauKHX HHCTHTYTOB. 

OT .nen H,nepHoii: cneKTpocKonHH H pa,nHOXHMHH JI.HII 

o6ecne'IHBaeT TaK)Ke cHa6)KeHHe 3aHHTepecoBaHHblX rpynn 

cPH3HKOB B qCCP BblCOKOpa,nHOaKTHBHblMH npenapaTaMH 

HCHTpOHO.l(CcPHUHTHblX H30TOnOB, KOTOpble· .l(OCTaBJIHIOTCH 

B Ilpary .l(JI.ll HCCJIC.l(OBaHHH Ha CnCKTpOMCTpH'ICCKHX yc

TaHOBKaX liHCTHTyTa .ll.l(CpHOH cPH3HKH qCAH. 

OT,nen 3neKTpoHHKH l1HcTHTyTa g,nepHoii: cPH3HKH qcAH 

BC.l(eT COBMCCTHble pa60Thl C Jla6opaTOpHCH HCHTPOHHOH 

cPH3HKH B ,nene pa3BHTH.ll H3MCpHTCJihHblX UCHTpOB, a C 

Jla6opa TOpHeH BbiCOKHX 3HeprHH Ha o_CHOBaHHH ,norosopa 

COBMCCTHO HCllOJih3yeT 3JICKTPOHHble Y3Jibl CHCTCMbl 

KAMAK, npe,nHa3Ha'leHHble ,nng CBH3H 3KcnepHMCHTaJih

HOB annapaTypbl c 3BM. C Jla6opaTopHeii: H,nepHbiX npo6-

neM COBMCCTHO pemaiOTC.ll BOnpOCbl, CB.ll3aHHblC C H3yqe

HHCM MarHHTHOrO pe30HaHCa H C ero HCnOJih30BaHHCM 

llJIH TO'IHblX H3MepeHHH MarHHTHblX noneii:. 

<l>H3H'ICCKHH HHCTHTYT qCAH pa3pa60TaJI H H3rOTOBHJI 

llJI.ll OH.HH nonyasToMaTH'IeCKHe H3MepHTCJihHhle H npo

CMOTPOBble ycTpoii:cTiia CAMET, a B HaCTOHIUee speM.R 
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B COTpy,nHH'ICCTBC C JIBT A BC.l(yTCH pa6oTbl no BHe,npe

HHIO pe)KHMa nporpaMMHOrO aBTOCOnpOBO)K.l(CHHH B H3Me

pHTCJihHOH CHCTeMe CAMET Ha JIHHHH c li3CM-4. 

qCXOCJIOBaUKHC COTpy,nHHKH KaclJe,npbl TCOpCTH'ICCKOH 

H 3KcnepHMCHTaJihHOH 3JICKTpOHHKH H KaclJe,npbl pa,nHo-

3JICKTpOHHKH 3neKTpoTexHH'IecKoro .PaKynLTeTa CnosaUKoii: 

BblClllCH TCXHH'ICCKOH WKOJibl B lipaTHCJiaBe npHHHMaJIH aK

THBHOC y'laCTHe B pa3pa60TKC 6biCTpOH 3JICKTpOHHKH .l(JIH 

npOBC.l(CHHH 3KcnepHMCHTOB no cPH3HKC 3JICMCHTapHbiX qac

THU Ha COBpCMCHHbiX YCKOpHTCJIHX. 

AKTHBHO COTpy,nHH'IaCT OT.l(CJI yCKOpHTCJICH liHCTHTyTa 

g,nepHoii: cPH3HKH qcAH H OT.nen HOBblX ycKopHTeneii Jia6o

paTopHH H,nepHbiX npo6neM OH.HH B peKOHCTPYKUHH UHKJio

TpoHa Y-120 B H3oxpoHHhlii UHKJIOTpoH· THna Y-120M, 

KOTOpbiH C03.l(aeTCH .l(JIH liHCTHTYTa H.l(epHOH cPH3HKH qCAH • 

qeXOCJIOBaUKHe COTpy,nHHKH peWaiOT npo6JieM.,.., CBH3aHHble 

C BBO.l(OM ny'IKa B YCKOpHTCJih, C aKCHaJihHOH HIDKCKUHCH, 

C03.l(aHHCM peryJIHPYJOIUHX H ynpaBJIHIOIUHX 3JICMCHTOB UHK

JIOTpoHa H npo6JICMOH HX CBH3H C 3BM. IJ.eJihlO COTpy.l(HH

'ICCTBa HBJIHCTC.ll Ta~e cPH3H'ICCKHH npOCKT TpaHCnopTH

pOBKH nyqKa nocne MOHTa)Ka UHKJIOTpOHa B liHCTHTyTe 

.ll.l(CpHOH cPH3HKH qCAH. Y cneWHOe OKOH'IaHHC peKOHCTpyK

UHH UHKJIOTpOHa H ero 3anycK B liHCTHTYTC g,nepHOH cPH3HKH 

qCAH HBJIHCTCH Ba)I(HblM warOM B pa3BHTHH 'ICXOCJIOBau

KOH .ll,nepHoii cPH3HKH H yKpenneHHH coTpy,nHH'ICCTsa c OH.HH. 

B repMaHCKOH ,ll;eMOKpaTH'ICCKOH Pecny6JIHKe HMeeT

CH 6onhWOe KOJIH'ICCTBO Hay'IHO-HCCJIC.l(OBaTCJihCKHX HH

CTHTYTOB H BblCWHX yqe6HblX 3aBC.l(CHHH, COTpy,nHH'IaiOIUHX 

c OH.HH. rnaBHblMH napTHepaMH )l;y6Hbl B 3TOM 

COTpy,nHH'ICCTBC HBJIHIOTCH liHCTHTYT cPH3HKH BblCOKHX 

3HeprHH AH r ,ll;P B U.oiiTeHe 6JIH3 liepJIHHa, U.eHT

panhHblH HHCTHTYT g,nepHbiX HCCJIC.l(OBaHHH AKa,neMHH HayK 

B PocceH,nopclJe 6nH3 )l;pe3,neHa, TexHH'IeCKHH YHHBepcHTeT 

B ,IJ;pe3,neHe, YHHBepcHTeT HMCHH B.ryM6onL,nTa B liep

nHHe H YHHBepcHTeT HMCHH Kapna MapKca B JleiinuHre. 

CoTpy,nHH'ICCTBO Ha3BaHHblX Hay'IHblX ueHTPOB r ,ll;P c 
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OH.HH a o6nacTH JI.IJ;epHoil cPH3HKH ae,I\eTCll no cornaco-
BaHHbiM nnaHaM H HMeeT 6oraTyro HCTOpmo. • 

HHcTHTYT cPH3HKH BbiCOKHX :.meprHH AH r ~p 
B IJ.oiiTeHe - e,I\HHCTBeHHbiH B r ,lJ;P HHCTHTYT 3KCnepH
MeHTallbHOH cPH3HKH BbiCOKHX 3HeprHH. 3,I\eCb HMeeTCll 
OT,I\ell 3KcnepHMeHTallbHOH cPH3HKH, TeopeTHqecKall rpynna, 
OT,I\en MeTO,I\HqeCKHX pa3pa60TOK H OT,I\en o6pa60TKH Ka
MepHbiX CHHMKOB. 

IlepBbiM xpynHhiM coaMeCTHbiM 3KcnepHMeHTOM nocne 
C03]\aHHll OH.HH, B KOTOPOM npHHllllH yqacTHe cne:uHa

nHCTbl H3 H<I>B3 AH r ~p' llBHllOCb H3yqeHHe B3aHMO,I\eii
CTBHH rr -Me30HOB c HyKnoHaMH H ll.I\paMH clloTo3MYllhCHH, 
o6nyqeHHbiX Ha CHHXpodla3oTpoHe. OH.HH Ha TOllhKO npe
.I\OCTaBHn ,I\llll 3THX pa6oT 3KCnepH_MeHTallbHble ycTaHOBKH, 
HO H CTHMynHpoaan yrny6neHHe COTPY.I\HHqecTBa na6opa
TOPHH co:uHanHcTHqecxoro narep11. 

B Haqane 60-x ro,I\OB cPH3HKH H<I>B3 AH r~P nepe
wnH K 'o6pa60TKe cPOTOrpacPHH C ny3blpbKOBbiX KaMep. 
ITepBbiM COBMeCTHbiM 3KCnepHMeHTOM B 3TOM Hanpaane
HHH llBHllHCb HCClle,I\OBaHHll B3aHMO,I\eHCTBHH qaCTH:u C no
MOJ:ubiO 55- caHTHMeTpoaoil nponaHoaoil KaMepbl OH.HH, 
o6nyqeHHOH Ha CHHXpOcPa30TpOHe TT -Me30HaMH C 3Hep
rHeH 7 F3B. B ,I\anbHeilmeM HHCTHTYT cPH3HKH BbiCOKHX 
3HeprHH yqacTaoaan a o6pa6oTKe clloTorpacllHil c 6onee 
xpynHhlx ~KOBO.I\OPO.I\HbiX xaMep. Tax, HanpHMep, 6bln 
npoae,I\eH 3KcnepHMeHT no H3yqeHmo rr P -a3aHMO,I\eii
CTBHH npH 3HeprHH 5 F3B c noMOI:uhiO ny3blpbKOBOH ao

.I\OPO.I\HOH KaMepbl COBMeCTHO C rpynnaMH cPH3HKOB JIB3 
OH.HH H HHCTHTYTOB "lJCCP H CPP. OcHOBHbiMH TeMaMH 
HayqHbiX HCClle,I\OBaHHH B 3TOM HanpaaneHHH llBHllHCb nOHCK 
HOBbiX KOpOTKO:lKHBYI:uHX qacTH:U jpe30HaHCOB/ H aHanH3 
npo:uecCOB CTOllKHOBeHHH 3lleMeHTapHbiX qaCTH:U, B qacT
HOCTH, rr. H. K -Me3oHoa c npoToHaMH. 

Ilocne 3anycxa ycxopHTeng B Cepnyxoae H npe,I\o
CTaaneHHll B03MO:lKHOCTH yqeHbiM CO:UHanHCTHqecKHX CTpaH 
pa6oTaTb Ha HeM, cne:uHanHCTbl H<I>B3 a U.oiiTeHe npHHllnH 
yqacTHe B o6pa6oTKe CHiiMKOB C MHOroKy6oBOH ny3blpbKO-

soil KaMepbi "MHpa6enb". lionhmyro noMOI:uh B npoBe,I\eHHH 
COOTBeTCTBYIOI:uHX pa6oT HM OKa3an CepnyXOBCKHH Hayquo-
3KCnepHMeHTallhHbiH OT,I\en OH.HH. 

U.eHTpanbHbiH HHCTHTYT ll,I\epHbiX HCClle,I\OBaHHH AH r ~p 
B PocceH.I\OPcPe /U.H.HH/ - uaH6onee xpynHhiH Hccne,I\oaa
TenhCKHH HHCTHTYT repMaHCKOH ~eMOKpaTHqecKOH Pee~ 
ny6nHKH B o6naCTH H3yqeHHB H MHpHOrO HCnOllb30BaHHB 
aTOMHOH 3HeprHH. C MOMeHTa ero OCHOBaHHB B 1956 ro,I\y 
pa60Tbl B 3TOM HHCTHTyTe Be,I\yTCB B TeCHOM COTPY.I\HH" 
qecTae 'c OH.HH H HHCTHTyTaMH ,I\pyrHx co:uuanHcTHqecKHX 
CTpaH. B HHCTHTyTe npe,I\CTaaneHa ll,I\epHaB cPH3HKa, peaK
TOpHaB cPH3HKa H TeXHHKa, cPH3HKa TBep,I\Oro Tena, pa,I\HOXH
MHB, ,I\03HMeTpHB H :uenbiH Pll.I\ HanpaaneHHH no npHMeHeHHIO 
SI,I\epHbiX MeTO,I\OB B pa3nHqHbiX o6naCTBX HayKH H TeXHH
!KH. KpoMe Toro, 3,I\ech ae,I\yTcB Hccne,I\OBaHHB no B,I\ep
IIOH cneKTpocxonHH Ha nyqxe 3apB)KeHHbiX qacTH:u, Hccne
AOBaHHB ManoHyKllOHHbiX CHCTeM B B,I\epHbiX peaK:UHBX 
H HCClle,I\OBaHHB BbiCOK03HepreTHqecKHX C~CTOBHHH ll,I\ep 
CO cpe,I\HHM aTOMHbiM BeCOM B pe30HaHCHbiX peaK:UHBX. 

B pacnopg)KeHHH cPH3HKOB IJ;H.HH HMeeTcB KoMnnexc 
Kpynuoro o6opy,I\OBaHHB, nOCTaaneHHOrO B OCHOBHOM H3 
CCCP. 3To - :UHKnoTpOH Y-120, Hccne,I\oBaTenhCKHH pe
aKTop BBP-2, TaH.I\eM-reuepaTop 3rii-10, reuepaTop 
THna Bau- ,I\e- rpaaclla ua 2 M3B, pB.I\ ueiiTpoHHbiX reue
paTopoa, KOllb:UeBOH peaKTOp. C HyneBOH MOJ:uHOCTbiO, ,I\Ba 
Mace- cenapaTopa H H3MepHTenhHhiH :ueuTp c PB.I\OM Manblx 
3BM • 

Hccne,I\oaaHHB, Be,I\YJ:uHecg Ha xaclle.I\pax B,I\epuoil cPH-
3HKH TexuHqecxoro yHHBepcHTeTa B ~pe3,I\eHe, npoao
AllTCll no nporpaMMaM, cornacoaaHHbiM c U.eHTpanhHbiM 
HHCTHTyTOM B,I\epHbiX HCClle,I\OBaHHH B PocceH,I\OPcPe, C 
OH.HH a ~y6ue H c <1>3H a 06HHHCKe. B paMKax 3Toro 
COTPY.I\HHqecTBa 6blna, uanpHMep, BhlnonHeHaMeTo,I\Hqec
xag pa6oTa no ocy~:uecTaneumo pe)KHMa uauocexyH.I\HhiX 
HMnynbCOB Ha COBeTCKHX TaH,I\eM-reuepaTopaX 3rll-10 
a 061:1HHCKe H PocceH.I\OPcPe. Ocuoauoil Hayquoil TeMoil 



ciJH3H'IeCKHX HCCne,nOBaHHH JIBnJieTCJI H3y'leHHe MeXaHH3Ma 
JI,nepublx H coapeMeHHLIX aonpocoa crpyKTYPLI JI,npa. 

B Te'leHHe MHOrHX neT H,neT nno,nOTBOpHoe COTpy,n
HH'IeCTBO na6opaTOpHH JI,nepHbiX pea~Hii H UHJIH. He
MeUKHe ciJH3HKH npoaenH 6onLWOH KOMnneKC 3KCnepHMeH
TaJILHbiX pa6or no H3y'leumo crpyKrypbl BLicoKocnauoabiX 
B036y)K,neHHbiX COCTOJIHHH Ha ny'IKe TJI)KeJibiX HOHOB cciJe
pH'IeCKHX H ,neciJopMHpOBaHHbiX JI,nep, OTKpblnH pJI,n HOBLIX 
H30MepHbiX COCTOJIHHH CnO)KHOH ~OHciJHrypaUHH. YcneWHO 
DpOBO.D.JITCJI pa60TLI no H3y'leHHlO TJI)KenbiX KBa3HaTOMOB 
I Z > llO /, o6pa3YJOlllHXCJI npa B3aHMO,neiicTBHH JI,nep 
c Z > 50. Annaparypa ,nnJI 3KcnepHMeHTOB no.nroraanasa
eTcJI coaMecruo r ,D;P -OHJIH, nonyqeua ueuuaJI ciJH3H'IecKaJI 
auciJopMaUHJI no. peurreuoBCKOMY K x H3nyqeHHIO ,nJIJI ca
creM c Z = 114. TaKHe accne.noaaHHJI ,naroT cae,neHHJI 
06 3neKTpOHHLIX COCTOJIHHJIX O'leHL TJI)KenLIX KBa3HaTO
MOB, 'ITO OTKpLIBaeT 3KCnepHMeHTaJILHYJO B03MO)KHOCTL 
npoaepKH OCHOB KBaHTOBOH 3neKTpO,nHHaMHKH B ycnoBHJIX 
caepxc11nLHbiX noneii. 

Hccne.noaauaJI B o6nacra reoperaqecKoii ciJH3HKH BLI
coKHx 3Hepraii cocpe,noTo'leHLI B .nayx ueurpax. K nepaoMy 
OTHOCHTCJI KaciJe,npa TeOpHH 'laCTHll H noneii YHHBepCHTeTa 
HMeHH ryM60nL,nTa B :6epnHHe H rpynna TeopeTHKOB B 
Hci>B3 B Uoiireue. 

Bropoii ueurp reopeTH'IecKoii ciJH3HKH BbiCOKHX 3Hep
raii B r ,D;P HaXO,nHTCJI B YHHBepcHTeTe HMeHH Kapna 
MapKca B neB:nuare. HayquaJI nporpaMMa 3THX Teopera
'leCKHX ueurpoa cornacoaaua c nporpaMMOH accne.noaauaii 
nTw OHJIH. Corpy,nHH'IeCTBO ae.neTCJI. CaMbiM TeCHbiM 
o6pa3oM. 

Bao.n B .neiicraae B 1960 ro.ny HMnynLcuoro peaKropa 
B na6opaTOpHH ueiiTpOHHOH ciJH3HKH OHJIH OTKpbln yua
KaJILHble B03MO)KHOCTH HCCJie,noBaHHJI KOH,neHCHpOBaHHbiX 
cpe,n HeHTPOHaMH. 

Uenblii pJI,n uay'IHbiX yqpe)K,neHHH r ,D;P COTPY.D.HH'IaeT 
C na6opaTOpHeH HeHTpOHHOH ciJH3HKH H na6opaTOpHeH Teo
peTH'IeCicOH ciJH3HKH OHJIH B H3y'leHHH caoiicTB u crpyK-
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TYPLI Kou.neucapoaauuLix cpe,n. 3.necL ae,nyTcJI coBMecTHLie 
HCCne,noBaHHJI HHCTHTYTOB: OHJIH, 4>3H /06HHHCK/ H 
~HJIH /Pocceu,nopciJ/, - B o6naCTH H3Y'IeHHJI B3aHMO
neHCTBHJI HeHTpOHOB C ,nenJI~HMHCJI JI,npaMH H JI,npaMH 
KOHCTpYKllHOHHbiX MaTepHaJIOB aTOMHbiX peaKTOpOB. 

EcTeCTBeHHO, ,tlTO COBpeMeHHble HCCne,noBaHHJI KOH,neu
CHpOBaHHbiX cpe,n npH nOMOlllH HeHTpOHOB He MOryT ycnew
HO pa3BHBaTLCJI 6e3 COOTBeTCTByro~ero rny6oKOrO H3y
'leHHJI TeopeTH'IeCKHX npo6neM, B03HHKaiO~HX npH HH
TepnpeTaUHH 3KCnepHMeHTaJILHLIX ,naHHLIX. ll03TOMY BO 
BTOpOH nonOBHHe. WeCTH,neCJITLIX ro,noB no HHHUHaTHBe 
aKa.neMHKa H.H.BoroJII060Ba B nTw 6Lina C03,naua uayq
HaJI rpynna, 3aHHMaiO~aJICJI pa3BHTHeM MHKpOCKOnH'IeCKOH 
reopaa raep.noro rena; reopeTHKH H3 r ,D;P H ,npyrax 
crpau npHHJinH caMoe aKTHBHoe yqacrae B ee pa6ore. 

3ro corpy,nHH'Iecrao cy~ecraeuuo noanHJino ua cra
uoaneuae HOBLIX uanpaaneuaii accne.noaauaii, npoao,nHMbiX 
B YHHBepCHTeTaX ,lJ;pe3,neua H neiinuara. 

Me)K,ny na6oparopH.IIMH OHJIH u uay'IHbiMH yqpe)K.ne
HHJIMH r ,lJ;P ocy~eCTBn.lleTCJI 60JILWOH 06'LCM COBMCCTHbiX 
accne.noaauuii no Mero,nu'lecKHM u npuKna.nHLIM pa3pa6or
KaM. 

TaK, B HHCTHTyTe ciJH3HKH BLICOKHX 3Hepruii AH r ,D;P 
no 3aKa3y OHJIH 6Lina coopy)Keua ycrauoaKa ,nnJI npo.IIB-
neHHJI JI,nepHbiX c1JoT03MynLCHH. -

Corpy,nuu'leCTBO Me)K,ny Hci>B3 AH r ,D;P H OHJIH 
ycnewuo pa3aaaaercJI u a 3Toii o6nacru co3,naauJI u yeo
BepweHCTBOBaHHJI CHCTeM ,nnJI o6pa60TKH CHHMKOB C Tpe
KOBLIX npa6opoa. 

B uaqane 60-x ro.noa ua ocuoae co3,nauuoii B ,D;y6ue 
CHCTeMbl ITYOC B Hci>B3 AH r ,D;P 6blna pa3pa6oraua H3-
MepHTeJibHaJI CHCTeMa Ha 6a3e MHKpOCKOna npOH3BO.D.CTBa 

npe,nnpHJITH.Il "Kapn Ueiicc". C 1967 ro.na ae.neTCJI pa3pa-
6oTKa COBMeCTHOro npoeKTa "CnapanLHOrO B3MepuTeri.JI", 
nepBLIH o6pa3eu Koroporo ucnLITLIBaercJI a OHJIH. 



e.Ji.ll", 

liom.ma.ll pa6ora no co3,naHHIO MaTeMaTH"leCKoro o6ec
ne"leHH.II :meKTpOHHOH MaWHHLI li3CM -6 6LIJia BLIIIOJIHeHa 
B JIBT A B COTPY.nHH"leCTBe c yqeHLIMH H3 Hcl>B3 AH r ,IJ;P. 

l{eHTpaJILHLIH HHCTHTYT .II,IJ;epHLIX HCCJie,IJ;OBaHHH AH 
r ,IJ;P B PocceH,nopclJe 3aHHMaeTC.II pa3pa60TKOH TeXHOJIOrHH 
H3rOTOBJieHH.II noJiynpOBO.IJ;HHKOBLIX ,neTeKTOpOB H C03.IJ;aHH
eM 6JIOKOB CTaH,napTHOH 3JieKTpOHHKH H annapaTOB .IJ;JI.II 
H3MepHTeJILHLIX UeHTPOB clJH3H"leCKHX HHCTHTYTOB r,IJ;P 
H OIUIH. 

CoaMeCTHO c corpy,nHHKaMH Jla6oparopuu .11,nepHLIX 
npo6JieM C03.IJ;aHa HOBa.ll CHCTeMa nporpaMM 3Il0C .IJ;JI.II 
3KCnpe CCHOH o6pa60TKH raMMa- cneKTpOB. C nOMOIULIO 
3TOH CHCTeMLI o6pa60TKa raMMa- cneKTpOB npOH3BO.IJ;HTC.II 
B 10 pa3 6LICTpee, "leM 3TO ,IJ;eJiaJIOCL C nOMOIULIO npo
rpaMM, OCHOBaHHLIX Ha KJiaCCH"leCKOM npHHUHne HTepaUHH. 

Corpy,nHHKH KaclJe,npLI MOJieKyJI.IIpHoiiclJH3HKH JleB:nuur
CKoro YHHBepCHTeTa HCCJie,IJ;yiOT MeTO.IJ;aMH .ll,IJ;epHO
MarHHTHLIX pe3oHaHCOB MOJieKyJI.IIPHLie crpyKTYPLI H Mar
HHTHLie CBOHCTBa TBep,noro TeJia npH HH3KHX H CBepx
HH3KHX TeMnepaTypax. ,lJ;JI.II 3THX HCCJie,IJ;OBaHHH 60JILWOe 
3Ha"leHHe HMeJio co3,naHHe \YCHJIH.IIMH corpy,nHHKoaJia6o
paropHH .II,IJ;epHLIX npo6JieM H Jla6opaTOpHH HeHTpOHHOH c1Ju-
3HKH YHHKaJILHOH annapaTypLI .IJ;JI.II noJiy"leHH.II CBepXHH3-
KHX TeMneparyp. 

Corpy,nHH"lecrao 06~e.nuHeHHoro HHCTHTyra - nepaoB: 
Me~,nyHapO.IJ;HOH Hay"'HOH opraHH3aUHH COUHaJIHCTH"leCKHX 
rocy,napCTB - C Hay"'HO-HCCJie.IJ;OBaTeJILCKHMH HHCTHTy
TaMH H opraHH3aUH.IIMH CTpaHLI ee MeCTOnpe6LIBaHH.II -
CCCP- .nocrurJio 3a 20 JieT c}'lUecraoaaHH.II HHcruryra 
6oJILmoro pa3Maxa. Cero,nH.Il · OHJIH no.n,nep~aaer no
CTO.IlHHLie CB.Il3H 6oJiee "leM C 60 HHCTHTyTaMH H YHHBep
CHTeTaMH CoaercKoro Coro3a. 

CoaercKHe HHCTHTYTLI uanpaBHJIH B caoe apeM.Il B HOBLIH 
HayqHLIH UeHTp B ,lJ;y6He JIY"llliHX CBOHX yqeHLIX H cneuua
JIHCTOB. B npoeKTHPQBaHHH u crpoureJILcrae ycKopureJieB:, 

peaKTOpOB H ,npyrHX 6a30BLIX 3KCnepHMeHTaJILHLIX yc· 
TaHOBOK, a Ta~e B .IJ;aJILHeHmeB: HX peKOHCTpyKiiuH npH
HHMaJIH H npHHHMaiOT yqacTHe MHOrHe Be,IJ;yiUHe HHCTH
TYTLI H npoeKTHLie opraHH3aUHH CoaercKoro Co103a: 
HA3, cl>HAH, HHH3cl>A, PHAH, cl>3H u ,np. 

B CBOIO O"lepe,nL, Jia6opaTOpHH 06~e.IJ;HHeHHOrO HHCTH
TyTa OKa3LIBaJIH H OKa3LIBaiOT 60JILWYJO Hay"'HYJO H TeX
HH"leCKYJO nOMOIUL MHOrHM Hay"'HO-HCCJie.IJ;OBaTeJILCKHM 
HHCTHTyTaM H By3aM CoaercKoro Co103a H cLirpaJIH 
6oJILWYJO poJIL B no.nroroaKe Ka,npoa cneuuaJIHCTOB B o6-
naCTH clJH3HKH BLICOKHX 3HeprHH, .ll,IJ;epHOH:CneKTpOCKOnHH, 
YCKOpHTeJILHOH TeXHHKH, HeHTPOHHOH clJH3HKH,. clJH3HKH T.ll
~eJILIX HOHOB, clJH3HKH TBep,noro TeJia H BLI"'HCJIHTeJILHOH 
TeXHHKH. 

PacmBpeHHIO H yrey6JieHHIO Hay"'HLIX CB.II3eB: OHJIH 
C COBeTCKHMH clJH3H"leCKHMH UeHTpaMH CnOC06CTByeT no,n
nHCaHHOe B 1970 ro.ny CorJiameHHe o Hay"'Ho-rexHH"lec
KOM corpy,nHH"lecrae Me~.ny 06~e,nuHeHHLIM HHCTHTYTOM 
H rocy,napCTBeHHLIM KOMHTeTOM no HCnOJIL30BaHHIO aTOM
HOB 3Hepruu CCCP. 

Tpy,nHO 6LIJIO 6LI ,naTL HC"lepnLIBaiOIUHH OT"leT 0 MHO
roo6pa3HLIX H MHOrOCTOpOHHHX B3aHMOCB.Il3.1lX Jia6opa
TOpHH OHJIH c Hay"'HO-HCCJie,noaa TeJILCKHMH H ,npyrHMH 
opraHH3aUH.IIMH CoaeTCKOro Coi03a. 06 YPOBHe H Macw
Ta6ax COTpy.IJ;HH"leCTBa MO~O CY.IJ;HTL no CJie,nyiOIUHM 
npHMepaM. 

B o6Jiacru 3Kcnepu:weHTaJILHLIX uccJie,noaaHHH HaH6o
Jiee HHTeHCHBHLIM H nJIO.IJ;OTBOPHLIM 6LIJIO. HaY'IHOe. COTpy,n
HH"lecrao Jla6oparopHH .11,nepHLIX npo6JieM c HA3, HT3~, 
JirY, MHcl>H H Hcl>B3, a Jla6oparopHH BLICOKHX 3HeprHii -
c HT3cl> H Hcl>B3. 

cl>H3HKaMH HT3cl> Ha ycKopureJie JIJIII B3y'laJiocL 
po~eHHe 17± ..;Me3'0HOB B CTOJIKHOBeHH.IlX npOTOHOB C 3Hep
rHeH .no 680 M3B c nporoHaMH H .11;:ipaMH pa3JIH"'HLIX 
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:meMeHTOB. B 1958 ro~y anepBbie B CCCP ~JUI H3y'ieHHB 
lTHX npoueccoa rpynna HT3cl> npuMeHHJia >KH~Koao~opo~
HYIO 10-caHTHMeTpOBYIO ny3blpbKOBYJO KaMepy. 

Y'ieHhiMH JUIII, HT3cl> u HA3 6biJIO TeopeTH'ieCKH 
npe~CKa3aHO H B 1959 ro~y B HCCJie~oBaHHBX Ha nyqKaX 
Me 30HOB Ha YCKOpHTeJie JIJIIJ 3KCnepHMeHTaJibHO 06Hapy
:>KeHO BBJieHHe 6e3pa~HaUHOHHOrO 3aXBaTa l1 -Me30Ha 
B~pOM B l1 -Me30aTOMaX C TB>KeJihiMH B~paMH. 3TOT 
pe3yJibTaT 3aperucTpupoaaH a Ka'ieCTBe OTKpbiTHB. B 1962 
ro~y coTpy~HHKaMH MHci>H u JIJIII OHJIH H3y'iaJicB u3oTo
nuqecKHH 34JcPeKT npu 3aXBaTe 11 -Me30HOB 3JieMeHTaMH 
C 'iHCJIOM H30TOnOB 60Jit:e ~ByX, a TaK:>Ke BnepBble 6biJIO 
noKa3aHO cymeCTBOBaHHe B CB060~HOM . COCTOBHHH MIO
HYKJIOHHbiX a TO MOB 41Topa. 

C 1965 ro~a B co~py>KecTae y'ieHbiX JIJIIT, HT3cl> 
u HA3 Ha CTbiKe B~epHoii ciiH3HKH u ciiHJHKH TBep~oro TeJia 
npOBO~BTCB CHCTeMaTH'IeCKHe HCCJie~OBaHHB no ciiH3HKe 
H XHMHH MIOOHHB. B 3KCnepHMeHTaX C OTpUUaTeJibHbiMH 
MIOOHaMH H nHOHaMH BnepBble Ha'iaTbl H noJiy'IHJIH WHpO
KOe pa3BHTHe uccJie~oaaHHB no Me30XHMHH. CoTpy~HHKH 
HA3 ~ocTHrJIH HaHBblcweii TO'IHOCTH B H3y'ieHHH pacna~a 

l1 -Me30HOB, pe3yJibTaTbl KOTOpbiX BHeCeHbl B MHpOBble 
Ta6JIHUhl caoiicTB 3JieMeHTapHhiX qacTuu. 

C BBe~eHHeM B CTpOH yCKOpHTeJIB JIB3 Ha 10 F3B 
yqeHble OHJIH u HT3cl> npoBeJIH COBMeCTHhiH 3KcnepuMeHT 
no onpe~eJieHHIO noJIBpHJauuu B ynpyroM pacceBHHH npo
TOHOB Ha npOTOHaX. 

B CBOIO oqepe~b, JanycK ycKopuTeJIB HT3cl> /7 F3B/ 
no 3BOJIHJI ciiH3HKaM o60HX HHCTHTYTOB npose CTH C no
MOIUbiO KpynHeiiweii B MHpe 180-JIHTpOBOH KCeHOHOBOH 
ny3blpbKOBOH KaMepbl KOMnJieKC HCCJie~OBaHHH pe~KHX 

THnoa pacna~a HeiiTpaJihHhiX K - Me3oHoB. cl>yMaMeH'raJib
Hoe 3Ha'ieHHe MB H3y'ieHHB npo6JieMbl HapyweHHB CP
'IeTHOCTH B CJia6biX B3aHMO~eHCTBHBX HMeJIO H3MepeHHe 
aepOBTHOCTH pacna~a K-1 -• 277°. 
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3anycK B 1967 ro~y cepnyxoacKoro ycKopuTeJisnpo
TOHOB Ha 76 F3B OTKpbiJI HOBble B03MO:>KHOCTH ~JIB H3y
'ieHHB 3aKOHOB B3aHMO~eHCTBHB 3JieMeHTapHbiX 'iaCTHU 
npu BhiCOKHX 3HepruBx. 

CorJiaWeHHe Me:>K~Y rKA::;l CCCP H OHJIH BBHJIOCb 
ocHoaoii paJBHTHH coTpy~HH'ieCTBa u no3BOJIHJIO cllu3HKaM 
COUHaJIHCTH'ieCKHX CTpaH BeCTH pa60Tbl Ha YCKOpHTeJie 
Hci>B3. 

IlpHBe~eM npHMephl, HJIJIIOCTPHPYIDIUHe 3TO COTpy~
HH'ieCTBO. O~HHM H3 nepBhiX 3KcnepuMeHTOB no ciiH3HKe 
BhiCOKHX 3HeprHH 6b1JI nOCTaBJieHHbiH JIB3 OnhiT no uc
CJie~oBaHHIO pacCeBHHB npOTOHOB C 3Heprueii OT 8 ~0 

70 F3B Ha npoToHax u ~eiiTpoHax. IlpuMeHHJiacb MeTo~u
Ka nJieHO'iHhiX u caepx3BYKOBhiX cTpyiiHbiX MHWeHeii. 
lloJiy'ieHbl yHHKaJibHbie ~aHHhle o6 3HepreTH'ieCKHX 3aau
CHMOCTBX napaMeTpOB HaKJIOHa ~HcilpaKUHOHHbiX KOHYCOB H 
cila3aX aMnJIHTY~hl pacceBHHB. 3TH pe3yJibTaTbl Ba:>KHbl ~JIB 
npoaepKH TaKHX cilyH~aMeHTaJibHbiX OCHOB TeOpHH, KaK 
nucnepCHOHHble COOTHOWeHHB. 

06'he~HHeHHhiMH ycuJIHBMH ciiHJHKOB H3 Hci>B3, CaKJie 
/ci>paHUHB/, JIJIII OHJIH u. HT3cl> Ha ycTaHOBKe "repa" 

+ + 
H3Y'iaJIOCb ynpyroe pacceBHHe npoToHaMH rr-, K --Me3o-
HOB, aHTHnpoTOHOB u npoToHOB npu 3HeprHH- 40 F3B. 
lloJiy'ieHbl yrJIOBble pacnpe~eJieHHB u H3MepeH napaMeTp 
noaopoTa cnuHa. PeJyJihTaTbl 3THX TOHKHX noJIBPH30BaH
HhiX 3KCnepHMeHTOB Ba>KHbl ~JIB npoaepKH pa3JIH'IHbiX TeO
peTH'ieCKHX Mo~eJieii ynpyroro pacceBHHB. 

Tpy~Hhlii 3KcnepuMeHT no ucc.rie~oaaHHID ynpyroro 
pacceBHHB rr --Me30HOB c 3Heprueii 50 F3B Ha 3JieKTpoiiax 
nocTaaneH MHoroHauuoHaJibHOii rpynnoii ciiH3HKOB JIB3 u 
KanucllopHuiicKoro yHuaepcuTeTa / Jloc- AH>KeJiec, CiliA/ 
Ha ycKopuTeJie Hci>B3. B 3TOM 3KcnepuMeHTe npHHHMaJIH 
yqacTue ciiH3HKH TawKeHTCKoro yHuaepcuTeTa u ci>TH 
AH Y3CCP. IloKa3aTeJibHO, 'ITO B 3TOM KOJIJieKTHBe 
ciluJuKoa 6biJio 5 "pa6oqux" B3hiKOB. OnhiT noTpe6oaaJI 



qpe3BblqaiiHo 6onLWHX ycHnHH npH pacwacllpoBKe pe3ynLTa
TOB, 3HaqaTenLHa.H 'laCTL KOTOpOH BblllOnHeHa B JIB3. 
Ba:>KHbiM HToroM 3KcnepHMeHTa .HBHnocL onpe.neneHHe 
3neKTpoMarHHTHoro pa,nayca rr -Me3oHa, oKa3aBweroc.a 

. I ~ 
paBHbiM /0,78±0,10/.10- ' CM. 

TeM :>Ke KonneKTHBOM BMecn:i c cPH3HKaMH HwB3 
accne.noaanocL ynpyroe pacce.HHHe rr -Me30HOB c 3Hep
rae:H 40 H 50 T3B Ha npoToHax Ha Manble yrnbl. OnbiT 
CTaBHllC.H .IJ;ll.H H3y'leHH.H HHTepcllepeHJ.UIH .H.IJ;epHOrO H Kyno
HOBCKOrO pacce.HHH.H H n03BOllHll HaRTH OTHOWeHHe peanL
HOH H MHHMOH qacTe:H aMnnHTY.IJ;bl pacce.HHH.H anepe.n. 

06nyqag Me30HaMH, npOTOHaMH, aHTHnpoTOHaMH Ton
CTOCllOHHble cPOT03MYllLCHH H 2-MeTpOBble nponaHOBYID H 
>KH.IJ;KOBo,nopo,nHyro KaMepbl, cPH3HKH JIB3 OIUIH H 6onLwo
ro KonneKTHBa HHCTHTYTOB Cepnyxosa /H<I»B3/, MocKBbl 
/WHAH/, JleHHHrpa,na /PHAH/, TamKeHTa /HJIW/, AnMa
ATbl /HWB3/ H ,npyrax ropo.nos CoseTcKoro Coro3a nony
qaroT o6HiiLHbiH MaTepaan o npo:u;ecce MHO:>KeCTBeHHoro 
po:>K,IJ;eHH.H CHllbHOB3aHMO,IJ;eHCTBYffii.IUIX qaCTHIJ;. 

WH3HKaMH JIJIII OHJIH H H<I»B3 ycneWHo npose,neH 
OpHrHHanbHbiH, C npHBneqeHHeM COBpeMeHHOH 3lleKTpOHH
KH C 3BM, 3KCnepHMeHT no nOHCKY HOBbiX T.H:>KellbiX qac
THU H aHTH.H,nep, 3aBepWHBWHHC.H 06Hapy:>KeHHeM .H,IJ;ep 
aHTHTpHTH.H. 

qpe3Bbl'laHHO Ba:>KHbiM 6bln 3KCnepHMeHT KOnneKTHBa 
yqeHbiX JIB3 OHJIH no accne.nosaHHID. pereHepa:u;HH Ha 
.H,npax /so,nopo,n, ,neHTepHH H yrnepo,n/ KOPOTKO:>KHBYI.IUIX 
K0 -Me30HOB ny'IKOM .nonro:>KHBYIUHX K0 -Me30HOB. 

3Hepra.a K0 -Me30HOB 6blna .nose,neHa .no 42 T3B. 
PewaroiiJ;HH 3KcnepHMeHT, csa,neTenLCTBYIDIUHH o B3aHM
HOM npespai:u;eHHH BeKTOpHbiX Me30HOB B cPOTOH, 6bln 
BnepBble ocyiiJ;eCTBneH COBMeCTHO cPH3HKaMH JIB3 H <I»HAH. 

06Hapy:>KeHHe B 3THX 3KCnepHMeHTaX npespai:u;eHH.H 
cp 0-Me30Ha B y -KBaHT 3aperHCTpHpOBaHO B Ka'leCTBe 
OTKpbiTH.H. 

B nocne,nHHe ro,nbl B JIB3 OHJIH B03HHKno Hosoe 
uay'IHoe HanpaaneHHe - pen.HTHBHCTCKa.H .a,nepHa.a «Pa-
3HKa. Cpe.na nepBLIX pa6oT c pen.aTHBHCTCKHMH .a.npaMH 
cne,nyeT OTMeTHTb BblnOnHeHHOe COBMeCTHO C WHAH 
a HT3w H3MepeHHe ceqeHH.H oTpbiBa npoToHa oT .neii:Tpo
Ha Ha .H.IJ;pax cPOT03MynLCHH. 

B pe3ynLTaTe coTpy,nHH'IeCTBa wHAH, MHWH, Epe
saHcKoro cPH3H'IecKoro HHCTHTyTa H OHJIH /JIB3/ snep
Bble nonyqeHO np.HMOe 3KCnepHMeHTanLHOe .IJ;OKa3aTenL
CTBO pacna.na K; -Me30Ha Ha TpH 11° -Me30Ha. 

B ,l(y6He cPH3HKH JIB3 H EpesaHcKoro cPH3HqecKoro 
HHCTHTyTa BblnOllHHllH IJ;HKn HCClle.IJ;OBaHHH no 3KCnepH
MeHTanbHOMY H3y'leHHIO MeXaHH3Ma o6pa30BaHH.H CTpaH
HbiX 'laCTHIJ; H pe30HaHCOB BO B3aHMO.IJ;eHCTBH.HX TT -Me3o
HOB c 3Heprae:H 4 T3B c HyKnoHaMH. 

He MeHee 06WHpHbiMH .HBll.HIOTC.H H COBMeCTHble HCCne
AOBaHH.H cPH3HKOB ,l(y6Hbl H ,npyrHX IJ;eHTpOB CTpaHbl B o6-
naCTH .a.nepHbiX peaK:u;H:H H cTpoeHH.H .a,npa. Ha 6a3e ycKo
pHTen.H JIJIII B Te'leHHe MHOrHX neT npose,neHO H3y'leHHe 
CBOHCTB COTeH pa,IJ;HOaKTHBHbiX .H.IJ;ep, BKniD'Ia.H KOpOTKO
>KHBYIIJ;He, OTKpbiTO 6onee CTa HOBbiX H30TOnOB. HHcPOpMa
UH.H o csoiicTsax 3THX .a.nep, nepao.nax Hx pacna.na, xapaK
TepacTHKax 'laCTHU H H3y'leHHH B l:BaHTOBbiX 'IHCnaX 
yposHe:H aa:>KHa .nn.a noHHMaHH.H cTpyKTYPhl .a.npa H npapo,nbl 
.H,IJ;epHbiX CHn. 

IIpH co3,naHHH B OHJIH 3Toro HanpasneHH.H 6onLmyro 
DOMOIIJ;b OKa3an p.H.IJ; Be,nyiiJ;HX COBeTCKHX HHCTHTYTOB. 
3TO 06CTO.HTenLCTBO B ,nanLHeii:meM CnOC06CTBOBano 6biCT
poii: opraHH3a:o;HH H pacwapeHHID nno,noTBOpHoro coTpy.n
HH'IeCTBa. 0 ero pa3MaXe MO:>KHO Cy,IJ;HTL XOT.H 6bl no 
,naneKO He nonHOMY nepe'IHIO KOnneKTHBOB, npHHHMaiDI.IUIX 
yqacTHe s accne.nosaHH.ax: JirY, HHHJiw MrY, JIJIP Ka
escKoro YHHBepcHTeTa, JIHJIW, rEOXH AH CCCP, HJIH 
AH YCCP, a TaiOKe cPH3HKOB MHOrHx ,npyrax ropo.nos 
/XapLKOB, Para, TawKeliT, Bna.nasocToK/. 

JlpKHM npHMepoM nno,noTBOpHoro coTpy,nHH'IeCTBa B 
o6naCTH .H.IJ;epHOH cPH3HKH .HBll.HIOTC.H COBMeCTHble 3KCnepH-
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MeHThi y'leHLIX JIJJU H Pa,D:HeBoro HHCTHTyTa/JieHHHrpa.D:f, 

npHBe,D:eHHe K o6Hapy)KeHmo HaH6onee o6ora~eHHoro HeiiT

poHaMH TJDKenoro H3oTona renH11 - 8 He. Bo3MO)KHOCTb 

c~ecTBOBaHH11 1i,D:pa B· 
8 He 6wna npe,D:cKa3aHa coBeT

CKHMH TeopeTHKaMH B COBMeCTHhiX TeOpeMaX. 3TOT pe-

3yn&TaT BHeceH B rocy,D:apCTBeHHbiH peeCTp OTKpbiTHH. 

llOMHMO 'IHCTO ~H3H'IeCKHX HCCne,D:OBaHHH,BJia6opa

TOpHH 11,D:epHbiX npo6neM OH.HH Be,D:yTC11 COBMeCTHO C 

HHCTHTyTaMH CCCP pa6oThi, HMero~e Ba)KHOe npHKnaJJ.

uoe 3Ha'leHHe HnB ,D:aro~e BhiXO.D: B .IJ:pyrHe oTpacnH 

HaYKH. Jla6opaTOpH11 11,D:epHhiX npo6neM 11BHnaCb O}J.HHM H3 

HHHD;HaTOpOB opraHH3aD;HH H BHe,D:peHH11 B KnHHH'IeCKyiD 

OHKOnormo HOBeHWHX ,D:OCTH)KeHHH 11,lJ;epHOH ~H3HKH - nyq

KOB T11)KenhiX 3apJDKeHHbiX 'laC'{HD;, B nepByro O'lepe,D:b, 

npoTOHHhiX H rr- -Me 30HHhiX. BnepBwe B CCCP, Ha'IHHa11 

C 1967 ro,D:a~ COBMeCTHO C HHCTHTYTOM 3KCnepHMeH

TanbHOH H KnHHH'IeCKoii OHKonorHH AMH CCCP, a 3aTeM 

H c yqaCTHeM HT3<1>, npH no,D:,D:ep)l(Ke rocy,D:apcTBeHHOro 

KOMHTeTa no HayKe H TeXHHKe npH CoBeTe MHHHCTpOB 

CCCP, 3TH ny'IKH CTana npHMeH11TbC11 B Hccne,D:oBaHH11X 

no ne'leHmo paKOBhiX 3a6oneBaHHii. ITo nony'leHHhiM pe3yn&

TaTaM pa6oTw 3Toro HanpaBneHH11 He ycTynaroT, a B He

KoTopwx OTHOWeHH11X H npeBOCXO}J.11T .D:OCTHrHYThiH 3a 

py6e)KOM ypOBeHb. 

CoBMeCTHO c HHCTHTYTOM Me.D:HKo-6HonorH'IeCKHX 

npo6ne:M AMH CCCP Ha ycKOpHTene JI.HIT npoBO.D:11TC11 

Ba)l(Hwe Hccne,D:oBaHH11 · no Me.D:HKO- 6HonorH'IecKHM npo-

6neMaM H o6ecne'leHHIO pa,D:HaD;HOHHOH 6e30naCHOCTH Koc

MH'IeCKHX noneTOB. 

06WHpHa H reorpa~H11 COTPY.D:HH'IecTBa Jla6opaTOpHH 

11,D:epHbiX peaKD;HH. Hap11.IJ:Y C pa6oTaMH rio CHHTe3y TpaHc

ypaHOBbiX 3neMeHTOB Ha KpynHeiimeM B MHpe YCKOpHTene 

aTOMHWX 11,D:ep na6opaTOPH11 npOBO}J.HT WHpOKHe n9HCKH 

CBepxTJDKenwx 3neMeHTOB B npHpo.D:e. 

IT pH y'laCTHH Ka~e.D:phl 11,D:epHoii ~H3HKH Y)Kropo.D:CKo

ro YHHBepCHTeTa C03,D:aHbl C'leT'IHKH HeiiTpOHOB C peKOp,D:

HOH 'IYBCTBHTen&HOCTbiD. CoBM.eCTHO c Ka~e,D:poii pa.D:HO • 
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XHMHH JleHHHrpa,D:CKOrO rocy,D:apCTBeHHOrO YHHBepCHTeTa 

H HHCTHTyTOM reOXHMHH H aHanHTH'IeCKOH XHMHH HMeHH 

BepHa.D:CKoro co3,D:aHa Heo6w'laiiHo 'IYBCTBHTen&Ha11 ycTa

HOBKa ,D:n11 perHCTpaD;HH B03MO)KHOrO a -pacna,D:a CBepx

TJDKenbiX 3neMeHTOB. OTKpbiTH~ B JI.HP 11BneHH11 aHoMan&

Horo 6wcTporo cnOHTaHHoro ,D:eneHH11 H3 HecTa6an&Horo 

COCT011HH11 /"H30MepH11 ~OpMbl"/ nocn~HnO OCHOBOH ,D:n11 

COBMeCTHbiX C HHCTHTYTOM ~H3H'IeCKHX npo6neM /MOCKBa/ 

H HHcTHTYTOM 11,D:epHoii ~H3HKH AH Y3CCP Hccne,D:oBaHHii 

B 3TOH o6nacTH. 

Jla6opaTopH11 11.D:epHwx peaKD;Hii OH.HH TecHo coTpy.IJ:- · 

HH'IaeT C Hay'IHO-HCcne,D:OBaTenbCKHM HHCTHTyTOM 11,D:ep

HOH ~H3HKH MrY B pa3pa6oTKe MeTo.D:a H3MepeHH11 yn&Tpa

KopoTKHX BpeMeH )KH3HH B036y)K}J.eHHbiX 11,D:ep /nop1i,D:Ka 

1Q-18c/ C nOMO~biO 3~eKTa TeHeii. 

HHTeHCHBHble Hccne,D:oBaHH11 B HoBoii o6nacTH 11.IJ:epHoii 

~H3HKH no B3aHMO,D:eHCTBHIO CnO)KHbiX 1I}J.ep npHBO,D:11T 

K pa3pa60TKe 3KCnepHMeHTanbHbiX MeTO}J.OB H npH60pOB, 

KOTOpble HaXO}J.11T WHpOKOe npHMeHeHHe B ,D:pyrHX o6naCT 11X 

HaYKH H B HapO}J.HOM X0311HCTBe. TaK, O}J.HOH H3 TeM 

cOTPY.D:HH'IecTBa c HHCTHTYTOM 11.D:epHoii ~H3HKH AH Y3CCP 

11Bn11eTC11 H3y'leHHe MHKpocTpyKTypw no'IB xnonKOBbiX 

nnaHTaD;Hii Y36eKHCTaHa ,D:n11 ycTaHOBneHH11 npH'IHH B03HHK

HOBeHH11 6one3HH XnOn'laTHHKa-BHn&Ta. 3TH pa60Tbl oc

HOBaHbl Ha ,D:OCTH)KeHH11X COTPY.D:HHKOB JI.HP B pa3pa60TKe 

YCOBepmeHCTBOBaHHhiX MeTO}J.OB npeD;H3HOHHOrO aKTHBa

D;HOHHOrO aHanH3a. 

,IJ;H3neKTpH'IeCKHe ,D:eTeKTOpbl, pa3pa60TaHHble B Jla6o

paTOpHH, HaiDnH WHpOKOe npHMeHeHHe B pa3nB'IHbiX npH

Kna,D:HbiX 3a,D:a'laX - OT HCCne,D:OBaHH11 KOCMOCa,D:O H3y'leHH11 

oKeaHCKHX rny6HH, B reonorHH, apxeonorHH, naneoHTo

norHH H B .D:PYrHx o6nacT11X. B pa3pa6oTKe TaKHx ,D:eTeK

TopoB H HX npHMeHeHH11X Jla6opa TOPH11 11,D:epHbiX peaKD;HH 

OH.HH COTPY.D:HH'Iana c rocy,D:apcTBeHHbiM onTH'IeCKHM. 

HHCTHTYTOM KHHOHH)KeKTOpOB, HHCTHTYTOM 6HonorHH 

ro)iwwx · MOpeii /CeBacTonon&/, MocKOBCKHM reonoro

pa3Be,D:O'IHbiM HHCTHTYTOM H ,D:pyrHMH. 



lla6opaTOPHH HeHTpOHHOH ~H3HKH, pacnonaraiD~H 
e,IJ.HHCTBeHHLIM B MHpe HMnynhCHLIM peaKTOpOM Ha 6LicT
pL1X HeHTPOHaX, BLinOnHHeT 6onhWYJO nporpaMMY HCCne
,IJ.OBaHHH no HeHTPO.HHOH ~H3HKe. B 3KcnepaMeHTax Ha 
3TOM peaKTOpe yqacTBYJOT MHOrHe Hay\fHLie UeHTpLI CTpa
HLI. 

Ba)t(Hoe 3Ha\fenae ,IJ.nH 3HepreTHKH H,IJ.epnLix peaKTopoa 
HMeJOT nonytfeHHLie COTPY.IJ.HHKaMH llH<l> OlUII1 coaMeCTHO 
C <1>311 /06HHHCK/ H 11T3<l> /MoCKBa/ ,IJ.aHHLie 0 cetfeHHH 
B3aHMO,IJ.eHCTBHH HeHTpOHOB C ,IJ.enHI.lUIMHCH H,IJ.paMH H H,IJ.
paMH MaTepHanoB, HCnOnh3yeMLIX npH KOHCTpyHpOBaHHH 
peaKTopoa. B H3ytfeHHH CBOHCTB ynLTpaxono,IJ.HLIX neHT
pouoa, o6uapy)t(eHHLIX anepBLie B llH<l>, HLIHe yqacTByiOT 
yqeuLie 11A3, 11.H<l> AH Ka3CCP, Hl111 aToMHLix peaKTo
poa. B OnLITax no H3y\feHHIO • a -pacna,IJ.a BLICOKOB036y)t(
,IJ.eHHLIX COCTOHHHH, B03HHKaiOI.lUIX npH 3aXBaTe pe30-
HaHCHLIX HeHTpOHOB H.IJ.POM, npHHHMaiDT yqaCTHe ~H3HKB 
H.H<I>.AH Y3CCP. 

lla6opaTopHH noMorna B CTaHOBneHHH pa6oT no npu
Meueuuro 3~~eKTa Mecc6ay3pa B H.IJ.epHOH $H3HKe, «!JH3HKe 
TBep,IJ.oro Tena, reonorHH H XHMHH PH.Il.Y HaytfHLIX ueHTpOB 
lleuaurpana, Kueaa, ,ll;uenponeTpoBcKa, CapaHcKa, Puru. 
JionhWOH UHKn COBMeCTHLIX HCCne,IJ.OBaHHH BblllOnHeH B o6-
nacTH H3ytfeHHH TBep,IJ.OrO Tena C nOMOUU>IO HeHTpOHOB. 
HanpHMep, cosMeCTHO c <1>311 H3ytfanach npo6neMa TepMa
nH3aUHH HeHTpOHOB B pa3HLIX cpe,IJ.aX; cneUH~H\feCKHe 
CBOHCTBa pa36asneHHLIX MarHHTHLIX cnnaBOB HCcne,IJ.OBa
nHCb cneuHanHCTaMH 011JIH B COTpy,t(HH\feCTBe C 11HCTH
TYTOM ~H3HKH AH rccP' ,II.HHaMHKa B036y)t(.IJ.eHHH B Mone
KY~HPHLIX KpHCTannax H3y\fanach COBMeCTHO CI1HCTHTy
TOM ~H3HKH Tsepnoro Tena AH CCCP. B HatfaTLie B llHct> 
HCCne,IJ.OBaHHH CnO)t(HLIX opraHH\feCKHX COe,IJ.HHeHHH H 6HO
noraqe CKHX 06'heMOB MeTO,II.OM .IJ.H~paKUHH HeHTpOHOB BKniO
\fHnBCb 11HCTHTYT 6enKa H 11HCTHTYT MOneKynHpHOH 6uo
norHH AH CCCP. 

Pa6oTLI llBTA oKa3anu aenocpencTseHHoe B03.IJ.eH:
CTBHe Ha yposeHh npuMeHeHHH 3BM. B HHCTHTyTax CCCP. 

OcnaiUeHHe 06'be,IJ.HHeHHoro HHCTHTyTa H.IJ.epHLIX uc
cnenosaHHH cpe,IJ.CTBaMH BLI\fHCnHTenbHOH TeXHHKH, 3neKT
pOHHOH annapaTypoH, co3,IJ.aHHe MaTeMaTHtfecKoro o6ec
neqenHH BLI\fHCnBTenhHLIX MaWHH H HX CHCTeM npOBO,IJ.H
nOCb llBT A B TeCHOM COTPY.IJ.HH\feCTBe c PH.IJ.OM HHCTH
TYTOB H opraHH3aUHH CoseTcKoro Co103a. 

B3aHMHLIH o6MeH TexauqecKoH .IJ.OKyMeHTauueH Me)t(.IJ.y 
llBT A H 3aBO,II.OM C\feTHO-aHanHTH\feCKHX MaWHH/MocKsa/ 
cnoco6CTBOBan pacwupeHHIO B03MO)t(HOCTeH 3BM 
Ji3CM -6, B TOM \fHCne ysenH\feHHIO onepaTHBHOH naMHTH, 
a TaK)t(e no,IJ.KniO\feHHIO K HeH CTaH,IJ.apTHLIX HaKOnHTeneH 
Ha MarHHTHLIX neHTaX H ,II.HCKaX. 

llBTA 011JII1 COBMeCTHO C HaytfHo-uccne,IJ.OBaTenhCKHM 
HHCTHTYTOM ynpaBnHIOI1UIX BLI\fHCnBTenhHLIX MaWHH /Ce
sepO,IJ.OHeUK/ yqaCTBOBana B pa3pa60TKe H BHe,IJ.peHHH 
B npoMLIWneaaoe npoH3BO.IJ.CTBo ManoR 3BM M-6000, 
KOTOpaH Hawna WHpOKOe npHMeHeHHe npH C03,IJ.aHHH cne
UHanH3HPOBaHHLIX KOMDneKCOB, npe,IJ.Ha3Ha\feHHLIX ,IJ.nH as
TOMaTH3aUHH 3KCnepHMeHTanhHLIX HCCne,IJ.OBaHHH. 

MaTeMaTH\fecKoe o6ecneqeaue Ii3CM- 6, co3,IJ.aHuoe 
B paMKax coTPY.IJ.HHlfecTsa c 11HCTHTYTOM TO\fHOH Mexaau
KH H BLI\fHCnBTenhHOH TeXHHKH, C BLI\fHCnHTenhHLIM JieHT
pOM MrY, a TaK)t(e c 11HcTHTYTOM aTOMHOH 3Hepruu 
HMeHH 11.B.KypqaToBa H 11HCTHTYTOM ~ll3HKH BLICOKHX 
3HeprHH B Cepnyxose npHHHTO H BHe,npeHoHa scex Ma
wuuax Ii3CM-6, BLinycKaeMLIX , npOMLIWneHHOCThiO, KaK 
\faCTh CTaH,IJ.apTHOrO MaTeMaTH\feCKOrO o6ecnetfeHHH 3TOH 
MaWHHLI. 

B coTPY.IJ.HH\fecTse c HI1113BT B llBTA nposo.IJ.HTCH 
pa6oTLI no MaTeMaTH\feCKOMY o6ecneqeHmo MaWHH enu
HOH cepHH /TpaHcnHTop c H3h1Ka ct>OPTP AH, 6u6nuoTeKa 
cTaanapTHLIX nporpaMM/. CosMeCTHO c 11HCTHTYTOM "reo
~H3HKa" /MocKsa/ C03,IJ.asanoch MaTeMaTH\fecKoe o6ecne
\feHHe c TpaacnHTOPOM c H3LIKa <l>OPTPAH ,IJ.nH Ii3CM-4. 

E,IJ.HHaH CHCTeMa o6pa60TKH cneKTpOMeTpH\feCKOH HH

~OpMaUHH B 011JII1 C03,IJ.aeTCH B CO,II.p~eCTBe C 11HCTH
TYTOM :meKTpOHHLIX ynpaBnHIOI.lUIX MaWHH /MocKsa/. 
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Co3.n;auHe B OHJIH MOI.QHoro :u;euTpa o6pa6oTKH xaMep
HLIX CHHMKOB Ha 6a3e nonyaBTOMaTH"l{CCKHX H aBTOMaTH
qecKHX H3MCpHTCllhHLIX ycTpOHCTB CTano B03MO:>KHLIM 
6naro.n;ap.11 wHpoKoMy coTpy.n;uHqecTBY JIBT A c 6onLWHM 
"l{HCllOM Hayquo-HCCne~oBaTCllhCKHX HHCTHTYTOB H opra
HH3al.{HH. TaK, B co3.n;aHHH 6onLworo npocMoTpoao-H3Me- • 
pHTCllhHOro CTona .6llC-3Y H BLICOKOllpOH3BO,D;HTCllhHOro 
CKaHHpyroi.Qero aBTOMaTa "CnHpanhHhiH H3MCpHTenh", no
MHMO JIBTA H HHCTHTyTa 4JH3HKH BLICOKHX 3HeprHH /IJ.oii
TCH, r ,D;P I' yqacTBOBanH HT3<l> /Mocxaa/' <l>HAH/Mocx
Ba/, JIHJI<l> jraTqHua/, H<l>B3 AH Ka3CCP /AnMa-ATa/, 
HHHJ!<l> MrY /Mocxaa/, T6HnHccKHii rocy.n;apcTBeHHLiii 
yHHBepcHTeT, <l>TH AH YCCP /XapLKOB/ H p.11.n; .n;pyrHx 
opraHH3a:u;Hii. 

Co3.n;aHHe cKaHHP}'IDI.Qero a'BToMaTa c ynpaan.lleMoii 
OT Bhl"l{HCllHTCllhHOH MaillHHhl 3llCKTpOHHO-nyqeBOH Tpy6-
KOH A3JIT -1 BLinonueuo npH yqacTHH JlLBOBCKoro nonH
TexuHqecKoro HHCTHTyTa c CK.6 JlLBoacxoro 3aao.n;a 
KHHecxonoa. 3TH opraHH3aUHH oKa3LIBaJOT JIBTA noMOI.Qh 
H B pa3pa60TKe HOBOrO CKaHHPYIOI.Qero aBTOMaTa A3JIT-2. 

.8 OCYI.QCCTBllCHHH nporpaMMhl HayqHLIX HCCllC,D;OBaHHH 
B Jla6opaTOpHH TeopeTH"l{CCKOH 4JH3HKH COTpy,D;HH"l{CCTBO 
c uayqHLIMH :u;euTpaMH CoaeTcxoro Coro3a acer.n;a 3aHH
Mano BH,D;HOC MCCTO. 3TO npe)I(,D;C BCero OTHOCHTC.Il K O,D;
HOMY H3 l.{CHTpanhHLIX ,D;ll.ll na6opaTOpHH HanpaaneHHH -
pa3BHTHIO H npHllO)I(CHH.IIM MCTO,D;a ,D;HCnepCHOHHhlX COOTHO
WCHHH H aKCHOMaTH"l{CCKOrO llO,D;XO,D;a B KBaHTOBOH TeOpHH 
llOll.ll, B pa3pa60TKY KOTOphiX OCHOBOll~.naraiOI.QHH BKna,D; 
auecnH pa6o~LI H.H . .6oronro6oaa H ero yqeuHKOB. 

YqeHLIMH JIT<l> H MHAH CCCP 6Lino .n;auo cTporoe 
,D;OKa3a TCllhCTBO .n;HCnepCHOHHLIX COOTHOWCHHH KaK ,D;n.ll 
ynpyrHX, TaK H ,D;n.ll HeynpyrHX npo:u;ecCOB. 3TH COOTHO
WCHH.Il Cn~aT 3414JCKTHBHhiM HHCTpyMeHTOM ,D;ll.ll TeopeTB
qecKHX npe,D;CKa3aHHH B o6naCTH 4JH3HKB BhiCOKBX 3He1JrBH, 
,D;ll.ll aHanB3a 3KCllCpHMCBTanhHhiX pe3ynLTaTOB B ,D;ll.ll npo
BCpKH BCXO.n;HhiX OCHOB COBPCMCHHOH TeOpHH. B 3TOM Ha
npaBneHBB TeopeTBKaMH JIT<l> B coTpy.n;uuqecTae c MHAH 
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CCCP, H<l>B3 H MrY BLinonueua o6WHpuag nporpaMMa 
uccne.n;oaauuii. 

B nocne.n;uue ro.n;LI B Jla6opaTopBB TeopeTHqecxoii 4Ju-
3SKH B coTpy.n;uHqecTae c MHAH CCCP B HJ!H AH CCCP 
6Lin pa3BHT aKCHOMaTH"l{CCKBH llO,IJ;XO,D; K B3yqeHBIOaBTO-

. MO,D;CllhHhiX acHMllTOTHK aMITIDITY.D: rny60KOHeynpyrHX npo
:u;eccoB. ,D;anLBeiiwa.ll pa3pa6oTKa 3Toii npo6neMLI aenach 
B TCCHOM BayquoM COTPY.D:HB"l{CCTBC C H<l>B3 H p.ll,D;OM Ba
yqHhiX l.{CHTPOB r ,D;P B BeurpHH. 

TeopeTHKaMH JIT<l>, HHCTHTyTa MaTeMaTHKH CO AH 
CCCP, Y)l(ropo.n;cKoro yuuaepcBTeTaB ToMcxoroBHCTHTy
Ta .11.n;epuoii 4JH3HKH Hccne.n;oaau npH noMoi.QH .n;Hcnepcuou
HLIX COOTHOWCBBH 60nhWOH Kpyr npo6neM 4JH3HKB npo:u;ec
COB, llpOHCXO,D;.III.QHX npH cpaBHHTCnhHO HB3KBX 3HeprB.IIX 
/o6naCTh a.n;pOHHhiX pe30HaHCOB/. 

B HCCllC,D;OBaHH.IIX TCOpeTBKOB na6opaTopHH COBMCCTHO 
c COTPY.D:HBKaMH MaTeMaTH"l{CCKOrO BHCTHTyTa AH rccp 
H T6HnHccxoro yuuaepcHTeTa npo.n;eMOBCTpHpoaaua 3414lex
THBHOCTh KBa3HllOTCHI.{HanbUOrO MCTO,D;a ,D;ll.ll OllHCaHH.Il 
nHon-nyKnouuoro B uyxnou-uyKnouuoro pacce.IIHH.IIBWBpo
KOM HHTepaane 3HeprHii H nepe.n;aq BMnynLca. 

Pa6oTLI coTpy.n;HHKOB JIT<l> npHBenH K B03HHKHOBeHBIO 
p.11.n;a HOBLIX uanpaaneuHii, K .n;anLHeiiweMy pa3BHTBIO xo
Topwx npHBneKaroTC.Il TeopeTBKB .n;pyrHx BHCTHTYTOB. Ha'" 
npHMep, B coTpy.n;HuqecTBe c HT<l> AH CCCP, ToMCKHM 
nonHTexuHqecKHM HHCTHTYTOM, Ka3aHCKBM :H CapaTOBCKHM 
yHHBepcuTeTaMH nocTpoeua uenoxanLHa.ll TeopH.Il 3nexT
poMarHHTHLIX H cna6LIX B3aBMO,D;CHCTBHH nenTOHOB H W -
6o30HOB. Pa3pa6oTau HOBLiii no.n;xo.n; ~ TeopB.IIM c c}'I:u;ecT
aeuuo HCllBHCHHhiMH B3aHMO,D;CHCTBH.IIMB, ll03BOllHBWHH yc
llCWHO OllBChiBaTh .IIBllCHH.Il npB HB3KHX 3HeprH.IIX H llpBBC,D;
WHii K none3HOMY COTPY.D:HHqecTay c MH CO AH,HpxyTCKBM 
YHBBepcHTeToM H y)l(ropo.n;cKBM liJHnHanoM HT<l> AH YCCP. 

B UHKne uccne.n;oaaHHii, npoae.n;eHHLIX coaMeCTHO c co
TPY.D:HBKaMH HHcTBTyTa MaTeMaTHKH CO AH CCCP, Ho
aocu6Hpcxoro yHBaepcBTeTa H MHAH pa3pa6oTaH 341-
I!JeKTHBHLiii MCTO,D; yq~Ta BnH.IIHH.Il MaCWTa6HOH BHBapHaHT-
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HOCTH Ha noBe~eHHe liJH3HqecKHX npouecCOB npH BbiCOKHX 
3HeprHJIX, KOTOpbiH npHBen K npe~CKa3aHHIO pH~a Ha6mo
~aeMbiX 34J4JeKTOB. 

rHnOTe3a aBTOMO~enLHOCTH, Bbi~BHHyTaJI COTPY~HH

KaMH na6opaTOpHH, nocny)f(Hna OCHOBOH ~nJI TeopeTH
qeCKOrO H3yqeHHJI coaMeCTHO c EpeaaHCKHM nonHTeXHH
qecKHM HHCTHTYTOM H T6HnHCCKHM rocy~apCTBeHHbiM 

yHHBepcHTeToM uenoro pH~a npoueccoa pacceHHHJI 3ne
MeHTapHbiX qacTHU. 

Ha ocHOBe reoMeTpHH no6aqeacKoro B na6opaTopHH 
nocTpOeHa penJITHBHCTCKaJI KHHeMaTHKa H C03~aHa penH
THBHCTCKaJI KHHeTHqecKaJI TeopHJI ra30B, qTO nocny)KHnO 
OCHOBOH nno.IiOTBOpHbiX HayqHbiX KOHTaKTOB C neHHHrpa~-
CKHM H Ka3aHCKHM yHHBepcHTeTaMR. 

B pa3pa60TKe opHrHHanLHoro no~xo~a B KBaHTOBOH 
TeOpHH llOnJI, B, KOTOpOM H3MeHeHa reOMeTpHH npOCTpaH
CTBa-BpeMeHH Ha ManhiX paCCTOHHHHX, BMeCTe C TeOpe
THKaMH nT<Il npHHHManH yqacTHe 6onrapCKHe yqeHble 
H Mono~e 4JH3HKH MocKOBCKoro H CapaTOBCKoro YHHBep
CHTeToB. 

QeHHble pe3ynLTaThl 6LinH nonyqeHbl B nT<Jl TaK*e no 
TeOpHH HenHHeHHhiX KOne6aHHH, Ha OCHOBe KOTOpbiX npe~
CKa3aH Bb13BaHHhiH TOpOH~anLHOCThlO yxo~ nna3Mbl H3 
cTennapaTopa, 3KcnepHMeHTanLHO no~TBep*~eHHhlii B HA3 
HMeHH H.B.KypqaTOBa. Ha 3TOH OCHOBe B03HHKnO nno
~OTBOpHoe coTpy~HHqecTao c yqeHbiMH MrY H HJI<Il CO 
AH CCCP. 

nT<Jl OCYJUeCTBnHeT WHpOKOe COTPYAHBqeCTBO C Hayq
HbiMH yqpe~eHHHMH CTpaHhl no BOnpocaM H3yqeHHH CTpyK
Typbl aToMHbiX H~ep H MexaHH3Ma H~epHhlx peaKUHii. Ha 
pa3BHTHe COBpeMeHHOH TeOpHH H~pa 6onLWOe BnHHHHe
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oKa3anH pa6oThl H.H.1ioromo6oaa no TeopHH caepxTeKy
qecTH. Pe3ynLTaThl Hccne~oBaHHii, npoao~MbiX B JLT<Il no 
~BepxTeKyqeii MO~enH H~pa, HawnH OTpa)KeHHe B pH~e 

MOHOrpaliJHH . 
Pa3pa6oTaHHaH B J}T<Il Mo~enL He3aBHCHMbiX qacTHU _ 

C peanHCTHqeCKHM B3aHMO~eHCTBHeM OKa3anaCL BeCLMa 

none3Hoii ~H H3yqeHHH :uenoro pH~a 3I!JcPeKTOB B HAepHoii 
cneKTpOCKOnHH H H~epHhiX peaKUHHX. 

Bee 3TH pa6oThl BenHcL B coTpy~HHqecTBe c HHCTH
TYTOM cPH3HKti AH naTBCCP' HHCTHTYTOM H~epHOH 4JH-
3HKH B AnMa-ATe, HHCTHTYTOM liJH3HKH B BHnLHroce, 
CapaTOBCKHM H BapwaBCKHM yHHBepcHTeTaMH H ~pyrHMH. 
pH~ pa3pa60TOK ycneWHO HCnOnL3yeTCH B nry, nHJI<Jl, 
HJI<Il CO AH CCCP, <ll3H /06HHHCK/. 

B Hccne~oaaHHe Hea~Ha6aTHqecKHX 34J4JeKTOB npHapa
Il{eHHH H~ep B paMKaX MHKpOMO~enH 3aMeTHbiH BKna~ BHe
cnH I!JH3HKH CaMapKaH~cKoro yHHBepcHTeTa • 

H3yqeHHe~nonHpH3a:UHOHHhiX 34J4JeKTOB apa~eHHH He
qeTHbiX H~ep H MOHOllOnhHbiX B036y)K~eHHH H~ep BenOCh 
npH yqacTHH coTpy~HHKOB HHCTHTyTa I!JH3HKH AH A3CCP 
H HII<Il AH MCCP. CoaMeCTHO c HIT<Il AH MCCP Bblnon
HeHa cepHH pa60T no H3yqeHHIO B3aHMO~eHCTBHH BbiCO
K03HepreTHqecKHX a~pOHOB C H~paMH, HepaBHOBeCHbiX 
npouecCOB B H~epHbiX peaKUHHX, peaKUHH ~eneHHH H~ep 
6biCTphiMH qaCTH:UaMH. 

BMecTe c HHHJI<Il MrY H H<llB3 AH ApMCCP npo
ae~eHhl Hccne~oBaHHH npoueccoa nornoll{eHHH MJOOHOB 
aTOMHhiMH H~paMH. 

CoaMeCTHO c TawKeHTCKHM rocy~apcTBeHHbiM yHHBep
CBTeTOM H HJI<Il AH Y3CCP ycneWHo pa3BHaan'acL TeopHH 
ManoHyKnOHHbiX CHCTeM. ITo 3TOH TeMaTHKe anT<Ilycnew
HO pa6oTanH coTpy~HHKH T6HnHccKoro yHHBepcHTeTa. 
B nT<Jl npoBe~eHbl HCCne~oBaHHJI OCHOB 34J4JeKTHBHOrO 
MeTO~a I!Ja30BbiX liJYHKUHH B KBaHTOBOH MeXaHHKe. ilo3~Hee 
B pa3nHqHhiX npHno*eHHHX 3Toro M,eTo~a Hero o6o6Il{e
HHii Ha penHTHBHCTCKHH cnyqaii npHHHManH yqaCTHe COTpy~-
HHKH nT<Il H MrY. , 

ilpH CTOnKHOBeHHH H~epHhiX qaCTHU H H~ep C H~paMH 
Ba)KHO HaRTH YHHBepcanLHhiH no~XO~ K HX onHCaHHIO. Pe
WeHHIO 3TOH npo6neMhl nOCBHII{eH UHKn HCCne~OBaHHH, 
BhlnonHeHHhlii coBMecTHO c H<llB3, HA3, HA3 AH liCCP, 
liaWKHpCKHM H O~eccKHM yHHBepcHTeTaMH. 
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.liOJibWOH BKJia,D; B pa3pa6aTb1BaeMyro B JIT~ npo6ne

MY B3aHMO,D;ellCTBH.R: 3JieKTpOHOB C .R:,D;paMH BHeCJIH COTpy,o;

HHKH ~TH AH YCCP, ~HAH, HJIH AH cccP H ,nBrY. 

BTopa.R: TeMa coTpy,D;HH'IeCTBa - TeopH.R: np.R:MhiX .R:,o;epHhiX 

peaKUHH - pa3BHBaJiaCb . npH y'laCTHH JleHHHrpa,D;CKOrO 

rocy.o;apcTBeHHoro yHHBepcHTeTa. 

IIpoBe.o;eHHble no 3THM TeMaM pa3pa6oTKH ce:iiqac 

ycnemHO HCOOJib3YIDTC.R: npH npoBe,D;eHHH aHaJIH3a 3KCne

pHMeHTaJibHbiX .o;aHHhlx B HA3, ~TH AH YCCP, JirY 
H pg,o;e ,o;pyrHX UeHTpOB. 

B 1966 ro.o;y B JIT~ OhiJI co3.o;aH ceKTop TeopHH KoH

.o;eHcHpoBaHHhiX cpe.o;. OcHOBHble HanpaBJieHH.R: ero pa6o

Thl - BOllpOCbl KBaHTOBOH TeOpHH HepaBHOBeCHbiX npo

ueccoB. Ba~HYID pOJib B pa3BHTHB HCCJie,D;OBaHHH 3,D;eCb 

Chlrpano coTpy,o;HH'IeCTBO c MHAH CCCP, H~M AH 

CCCP B CBep.o;noBcKe, HT~ AH YCCP BO JILBoBe, HA3 

H ,o;pyrHMH. 

POCT HAYqHMX KAAPOB 

3a BpeM.R: ,o;e.R:TeJILHOCTH OHJIH 30 6onrapcKHX cne

UHaJIHCTOB HanHCaJIH H 3aiUHTHJIH B ,ZJ;y6He CBOH KaH,D;H

IJ;aTCKHe ,o;HccepTaUHH, a 2 - .o;oKTopcKile. CBhlme 250 6on

rapcKHX COTpy,D;HHKOB pa6oTaJIH B Te'leHHe ,D;JIHTeJibHbiX 

cpoKoB B ,ll;y6He. B nocne,o;Hee BpeM.R: e~ero,D;Ho KOMaH

MPYIDTC.R: B ,ZJ;y6Hy Ha KOpOTKHe CpOKH ,li;JI.R: BblllOJIHeHH.R: 

COBMeCTHbiX 3a,D;a'l HJIH y'laCTH.R: B pa60'IHX COBeiUaHH.R:X 

pyKOBO,D;RIUHX opraHOB HHCTHTyTa He MeHee 120 cneuHa

JIHCTOB. Co cBoe:ii cTopoHhl, cneuHaJIHCThl OHJIH Ta~e 

npHe3~aroT B EonrapHro c uenhiD 'ITeHH.R: neKUH:ii, o6cy~
neHHR COBMeCTHbiX pa60T, KOHCYJihTaUH:ii H T .,D; • .lionrapCKHe 

Be.o;yiUHe y'leHwe aKTHBHO y.qacTByroT B pyKOBO.D;CTBe 06'be-
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IJ;HHeHHbiM HHCTHTYTOM: aKa,D;eMHK r .C.Ha,o;~aKOB ,D;OJirHe 

rO,D;bl 6biJI IlOJIHOMO'IHbiM Tipe,D;CTaBHTeJieM, aKa,D;CMHK 

3.C.,D;~aKoB H aKa.o;eMHK X.JI.XpHCTOB 6biJIH BHue- .o;HpeK
TopaMH HHCTHTyTa. 

Tpy,o;Ho nepeoueHHTh 3Ha'leHHe" MHoro'IHcneHHhiX Hayq

HhiX ny6JIHKaUHH Me~,D;yHapO,D;HbiX KOJIJieKTHBOB, B pa6oTe 

KOTOpbiX llJIO,D;OTBOpHO y'laCTBOBaJIH BeHrepCKHe y'leHble. 

3a 20 neT COTpy,D;HH'IeCTBa BeHrepCKHe y'leHble, HCOOJib3YR 

Hay'IHble pe3yJILTaTLI, nony'leHHble B ,D;y6He, 3aiUHTHJIH 

2 ,D;OKTOpCKHe H 8 KaH,D;H,D;aTCKHX ,D;HCCepTauH:ii. 

0 60JibWOM BKJia,D;e BeHrepCKHX 4JH3HKOB B 4JopMHpOBa

HHe ycnemHo:ii Hay'IHO:ii noJIHTHKH OHJIH CBH,D;eTeJibCTByeT 

TO 06CTO.R:TeJihCTBO, 'ITO OHH llOCTO.R:HHO y'laCTBYJOT B KO

MHCCHRX H coBeTax OHJIH. Px.o; H3BeCTHhiX BeHrepcKHX 

y'leHbiX /.o;-pa H.Kpoo, 3.3aMopH H .o;p./ H36Hpancx Y'leHbiM 

coBeToM OHJIH B pa3Hoe BpeMx Ha OTBeTCTBeHHble .o;o~
HOCTH 3aMCCTHTene:ii ,D;HpeKTOpOB Jia6opa TOpHH HHCTHTYTa. 

06'he,D;HHCHHbiH HHCTHTYT R,D;epHbiX HCCJie,D;OBaHHH Hrpa

eT '1pe3Bbl'laHHO B~Hyro poJih B pa3BHTHH .R:,D;epHOH liJH3HKH 
B ,ZJ;PB. Bo BpeM.R: BOHHbl, KOr,o;a OTCYTCTBOBaJIH 

He06XO,D;HMhle YCJIOBHR ,D;JIR Hay'IHbiX 3KCnepHMCHTaJibHbiX 

HCCJie,D;OBaHHH, HHCTHTYT 4JH3HKH HanpaBHJI B ,lJ;y6Hy 60Jib

wyro rpynny coTpy,o;HHKOB. MHorHe H3 HHX Tenepb 3aiUHTHJIH 

KaH,D;H,D;a TCKHe HJIH ,D;OKTOpCKHe ,D;HCCepTaUHH. IlOJIY'IHB KBa

nHiiJHKaUHIO B ,ZJ;y6He, BbeTHaMCKHe liJH3HKH CTaJIH Be,D;yiUHMH 

y'leHbiMH y ce6x Ha po,o;HHe. TaK. HanpHMep, ,o;HpeKTop 

11HCTHTyTa 4JH3HKH HryeH BaH Xbey H ,o;eKaH liJH3H'IecKoro 

lilaKYJILTeTa XaHoiicKoro yHHBepcHTeTa ,D;ao BoHr ,D;I.IK 
3aiUHTHJIH ,D;OKTOpCKHe ,D;HCCepTaUHH B Jla6opaTOpHH Teope-

TH'IeCKOH 4JH3HKH OHJIH. · 

06'beM COTpy,D;HH'ICCTBa yqpe~,D;eHHH. r ,ZJ;P C Jia6opa

TOpH.R:MH OHJIH Mo~eT 6b1Th oxapaKTepH30BaH cne,o;yiOIUHMH 

UHiiJpaMH. C MOMeHTa o6pa3oBaHHR OHJIH .o;o KoHua 197 4 
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ro,na COTpy,nH8K8 83 r ,np CBLillle 1500 pa3 HBJUin8Cb 
coaBTOpaM8 Hay'IHLIX pa6oT, BLinOnHeHHLIX COBMeCTHO 
Hn8 Henocpe,ncTBeHHO B.OIUIH. 

MHor8e y'leHLie r ,np, cneu8anH38PYIOl.l\8ecg B o6nacT8 
g_nepHOH ~838K8, ,nnaTenbHOe BpeMH pa6oTanH B ,ny6He. 
flocne B03Bpal.l\eH8H Ha J)O,n8HY 'ieTBepo 83 H8X CTan8 aKa
neM8KaMH, 16 - npo4JeccopaM8 8 cTonbKO )Ke .noueHTaM8. 
MHor8e HeMeUK8e cneu8an8CTLI 3al.l\HT8n8 KaH.nH.naTCKHe 
H ,nOKTOpCK8e ,nHCCepTaUHH Ha Hay'IHOM MaTep8ane, nony
'ieHHOM B OHJIH. JionbWHHCTBO Ka~e.np no g,nepHLIM Hay
KaM B yHHBepCHTe'IaX r ,np B03rnaBnHIOT 3TH y'ieHLie. 
CneuaanHCTbi, pa6oTa:8mHe ,nnHTenbHLIH cpoK B ,ny6He, 
Tpy,nHTCH, nepe,naaag CBOH 3HaHHH, KaK B HaY'IHLIX yqpe)K
neHHHX, TaK .H Ha Hapo,nHLIX npe,nnpHHTHHX, peanH3YH Ha 
npaKTHKe OnbiT COUHanHCTH'ieCKOH 3KOHOMH'ieCKOH HH
TerpaUHH. 

IJ.enLIH pg,n H3BeCTHLIX y'ieHLIX H3 r ,np H36Hpancg 
B pa3Hoe apeMH Y'ieHLIM coaeToM OHJIH Ha OTBeTCTBeH
HLie ,nOll)KHOCTH 3aMeCTHTeneH ,nHpeKTOpOB na6opaTopHH 

HHCTHTyTa. B qacTHOCTH, npo~eccop K.-<I>.AneKcaH,nep 
pa6oTan 3aMeCTHTeneM ,nHpeKTOpa nJIII, ,noKTOp 3.Ho
BaK - 3aMeCTHTeneM ,nHpeKTopa nB3, ,nOKTOp p .Ilo3e -
3aMeCTHTeneM .napeKTopa nBT A, ,nHpeKTOP. H<I>B3 AH 
r,nP B IJ.oHTeHe aKa,neM8K K.naHHYC HBnHeTCH B HaCTOH
mee apeMH o,nHHM 83 BHue- ,n8peKTopoa OHJIH. 

E)Kero,nHO ·H3 r ,np B 06'be,nHHeHHLIH HHCTHTYT g,nepHLIX 
HCCne,nOBaH8if B KpaTKOCpO'IHLie KOMaH,nHpOBKH BLie3)KaeT 
MHoro cneuHanacToB. TonbKO B 1973 ro.ny no nnaHy co:B
MeCTHLIX pa6oT H3 r ,np npHe3)KanH B KOMaH,nHpOBKH B 
OHJIH 150 qenoBeK H H3 OHJIH B r,nP - 100. H3 46 
Me)K_nyHapo,nHLIX H HaUHOHanbHLIX KOH~epeHUHH, CHMno-
3HYMOB, CeMHHapoB, COBell(aHHH H lllKOn, B KOTOpLIX npHHH
ManH yqacTHe cneuHanHCTbl OHJIH B 1973 ro.ny, 12 cQ
cToHnocb B r ,np. Bee 3TO xapaKTep83yeT BLICOKHH ypoaeHb 

cornaCOBaHHOCTH Hay'IHLIX HCCne,nOBaHHH, npOBO,nHMLIX B 
r ,[(P H B CTpaHaX-y'laCTHHUaX HHCTHTyTa. 

Co apeMeHH co3,naHHH OHJ!HHeMano KopeHCKHX cneuHa
JI8CTOB 6LinH nocnaHLI B 3TOT. HHCTHTYT, r ,ne OHH npH06-
penH 6onbWOH onLIT Hay'IHo-8ccne.nosaTenbcKoH pa6oTLl, 
a TaK)Ke BHeCnH CBOH BKna,n B pa3BHTHe g,nepHOH ~H3HKH; 

KopeHCK8e y'ieHLie, npoHB8B TBopqecKyro aKTHBHOCTb 
B TaK8X lllHpOKO H3BeCTHLIX Hay'iHO-HCCne,noBaTenbCKHX 
pa6oTaX, KaK, HanpHMep, OTKpLITHe 'iaCTHULI aHTH- CHrMa
MHHyc-rHnepOH, BHeCnH onpe,neneHHLIH BKna,n B nOBblllle
HHe Me)K,nyHapo,nHoro aBTOPHTeTa H yKpenneHHe Hay'IHoro 
npeCTH)Ka OHJIH. 

Pe3ynbTaTLI Hccne.nosaHHH, BblnonaeHHLIX c yqacTHeM 
MOHrOnbCKHX cneU8anHCTOB, HeO,nHOKpaTHO ,noKna,nLIBanHCb 
Ha Me)K,nyHapo,nHLIX H HaUHOHanbHLIX KOH~epeHUHHX, H no 
HHM 6Lino ony6nHKOBaHo 6onee 'ieM 200 cTaTeH B pa3nH'I
HLIX Hay'IHLIX H3,naHHHX. 

O,nHOH H3 Ba)KHLIX ~OpM Hay'IHoro COTpy,nHH'ieCTBa ~H-
3HKOB OHJIH H MoHronaH HBnHIOTCH B3aHMHLie K'oMaH.na
poBKH. MHorHe y'ieHLie H cneuHanHCTbl OHJIH no6LiaanH 
B MHP, r.ne 'IHTanH neKUHH no aKTyanLHLIM npo6neMaM 
COBpeMeHHOH ~H3HKH, y'iaCTBOBanH B llYCKe H Hana,nKe ~H-
3H'ieCKHX ycTaHOBOK, o6c~,nanH.H npOBO,nHnH COBMeCTHLie 
8C~ne,nOBaHHH. 

C nepBLix ,nHeH CYl.l\eCTBoBaHHH OHJIH MOHronbCKHe 
~838KH npHH8ManH aKTHBHoe y'iaCTHe B pa6oTax HHCTH
TyTa, BHOCH CBOH BKna.n B ero .nocTH)KeHHH. H3BeCTHLie 
MOHronbcKHe y'ieHLie npo~eccopa H.Co.nHoM H_n.qynT3M 
pa6oTanH B pa3HOe BpeMH Ha OTBeTCTBeHH.L:X ,nOll)KHOCTHX 
BHUe-,nHpeKTOpa lfHCTHTyTa H 3aMeCTHTeiiH ,nHpeKTOpa na-
6opaTOp8H. 
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CoJ.nauue 06'he.IJ.HHeuuoro HHeTHTyTa .HJJ.epuLix ueene
JJ.OBaHHH ewrpano 3HaqHTenLHYffi ponL B pa3BHTHH nonL
eKOH .HJJ.epHoH liJHJHKH. YqaeTHe nonLeKHX yqeHLIX H ene
UHanHeTOB B eOBMeeTHhlX Heene.IJ.OBaHHJIX, npOBOJJ.HMLIX 
B OH.HH ua eospeMeHHl:.Ix 3KenepHMeHTanLHLIX yeTaHOBKax, 
06MeH OllLITOM B npoueeee B3aHMHhlX KOMaHJJ.HpOBOK eno
eo6eTBOBanH poeTy H llOBhlWeHHID KBanHiiJHKaUHH HaUHO
HanLHLIX HayqHwx xa.npos IIHP. 

MHorue nonLexue liJH3HKH-TeopeTHKH eT~posanueL 
B Jla6opaTopHH TeopeTHqeexoaliJHJHKH. B qaeTHOeTH, 3JJ.eeL 
swpoenH xpynuLie eneuuanHeThl B o6naeTH TeopHHaToMuo
ro .HJJ.pa H TeopHH TBep.noro Tena, KOTOpLie TenepL pa6o
TaiOT, npOJJ.OIDKaJI uaqaThle B )l,y6He Heene.IJ.OBaHHJI, B YHH
BepeHTeTaX Bapwasw, Bpouna);!a H .npyrHx Hayquwx ueHT
pos IIonLWH. P JIJJ. nonLeKHX eneuuanueTOB JaiUHTHn xau
JJ.HJJ.aTeKHe H hoKTOpeKHe .D.HeeepTaUHH Ha OeHOBe HayqHLIX 
pelynLTaTOB, nonyqeuHLIX B )l,y6He. MHoro eun H 3HeprHH 
OTJJ.anH opraHH3aUHH HayqHhlX Heene.D.OBaHHH H3BeeTHLie 
nonLeKHe yqeuLie axa.neMHK MapHaH )l,aHLIW, qneH-xop
peenoHJJ.eHT IlonLeKoH Axa.n;eMHH Hayx AH.IJ)KeH XpLIHKe
suq, H36Hpaswuee.H ua noeT BHue- JJ.HpexTopa OH.HH. 

MHorHe Mono,n;hle pyMhiHeKHe eOTPY.D.HHKH e!llopMHpo
BanHeL KaK HayqHhle pa60THHKH B )l,y6He, yqaeTBYJI BMeeTe 
e 6onee OllhlTHhlMH KOnneraMH B Ba:>KHLIX Heene.IJ.OBaHHJIX 
B pa3nHqHhlX o6nacT JIX liJH3HKH. lionLWHHeTBO .D.OKTOpeKHX 
Jl,HeeepTaUHH, 3aiUHIUeHHLIX pyMLIHeKHMH liJH3HKaMH, OeHo
BaHhl Ha Heen~.D.OBaHHJIX, BLillOnHeHHLIX B )l,y6He. 

Me)I(JJ.Y OH.HH H liJHJHqeexHMH HHeTHTyTaMH PyMLIHHH 
yeTaHOBHnaeL ,npoqHaJI eBJI3L, llO.D.JJ.ep)I(HBaeMaJI HHTeHeHB~ 
HLIM 06MeHOM eneuHanHeTaMH Me)I(JJ.Y o6eHMH eTopoHaMH. 
E)KerO.IJ;HO Ha OeHOBe yeTaHOBneHHOH nporpaMMhl eoTpy.IJ.
HHqeeTBa 3HaqHTenLHOe qHeno PYMLIHeKHX HayqHLIX•pa6oT
HHKOB npH6LIBaeT B )l,y6Hy, a eOTPY.D.HHKH OH.HH npHe3-
>KaroT B PyMLIHHID .D.nJI eOBMeeTHLIX H3MepeHHH HnH HH
TepnpeTaUHH pe3ynLTa~OB. 
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Ba:>KHLIH BKna.n B yxpenneHHe H noeTo.HHHoe paewupe
uue 3THX eB.HJeH npe.IJ.eTaBn.HIOT noeeiUeHHJI PyMLIHHH 
se.nyiUHMH yqeHLIMH, pyxoso.IJ.HTen.HMH na6opaTopHH H npe.n -:-. 
eTaBHTenJIMH JJ.HpeKUHH 06'he.D.HHeHHOrO HHeTHTyTa. 

Ilpe.neTaBHTenH CPP npHHHMaiOT axTHBHoe yqaeTHe 
B pa6oTe pyxoBOJJ..HIUHX opniHoB OH.HH, a TaK>Ke B pa3-
JIHquLix eOBeiUaHHJIX, e03LIBaeMLIX .D.nJI peweHHJI BOllpOeOB, 
eBJI3aHHLIX e pa3BHTHeM 06'he.IJ.HHeHHOrO HHeTHTyTa. MHO
rue ro.IJ.hl npe.neTaBHTeneM CPP B KoMHTeTe IlonHoMoq
HLix Ilpe.IJ.eTaBHTenea H qneHOM YqeHoro eoBeTa 6Lin 
axa.neMHK XopH.H Xyny6ea, KOTopLIH npHno)I(Hn ueMano 
yeHnHH B .nene paewupeHHJI eoTpy.IJ.HHqeeTBa OH.HH e py
MLiueKHMH liJHJHqeeKHMH HHeTHTyTaMH. 

B JJ.HpexuHH OH.HH H na6opaTopHH pa6oTanH HJBeeT
HLie pyMLIHeKHe yqeHhle: qneH-KOppeenOHJJ.eHT AKa.D.eMHH 
Hayx CPP Ty,n;op T3H3eeexy, axa.neMHK Illep6au l.I,HueaKa 
H npoi!Jeeeop Anexeau,n;py MHxyn. 

3a HeTexwue .nsa.nuaTL neT eoTPY.D.HHqeeTBO OH.HH 
e uayqHo-Heene.nosaTenLeKHMH ueuTpaMH Cose'rexoro 
CoroJa 6Lino HexnroquTenLHO nno.IJ.OTBOPHLIM H noneJHhiM 
.D.n.H pa3BHTHJI HayxH B CoseTeKOM Coro3e H .npyrux 
eTpaHaX- yqaeTHHUaX. 0HO noeTOJIHHO paeWHp.HeTeJI H HMe
eT xopowHe nepenexTHBLI Ha 6y.nyiUee. , 

Bo MHOrHX 3KenepHMeHTanLHLIX H TeopeTHqeeKHX He
cne.IJ.OBaHHJIX BMeeTe e HHTepHaUHOHanLHLIMH KOnneKTHEa-. 
MH yqeHLIX OH.HH npHHHMaiOT yqaeTHe yqeHLie H eneuHa
JIHCThl H3 pa3HLIX HHCTHTYTOB H YHHBepCHTeTOB eTpaHLI. 

. B )l,y6He nocTOJIHHO npoxo.D..HT CTa:>KHposxy H ·npHo6-
peTaroT BhleOKYIO KBanHiiJHKauHID, yqaeTBYffiT B COBMeCTHLIX 
Hecne.IJ.OBaHHJIX H nonyqaroT KOHeynLTa~HH H llOMOIUL Ha
yqHble eOTPY.D.HHKH H HH)KeHepLI, aenupaHTLI 'H eTy.D.eHTLI 
MHOrHX HHCTHTYTOB H YHHBepCHTeTOB COBeTCKHX pecny6-
JIHK. HayqHble KOHTaKTLI H CBJI3H e YHHBepeHTeTaMH H I!JH-



3H'IeCKHMH l{eHTpaMH COI03HLIX pecny6nHK BKniO'IaiOT npo
Be,IJ.eHHe coBMecTHLIX uccne.n.osaHHH, no.n.roTOBKy Hay'IHLIX 
Ka.u.poB, o6MeH onLITOM H 'ITeHHe Kypcos neKnu:H:. Y'leHLie 
OlUHi 'IHTanu neKn~u B A3ep6aH,IJ.)K8.He /EaKy/,B Eeno
pyccHH ;roMem./, B rpy3HH /T6HnHCH/, B Y36eKHCTaHe 
/TawKeHT, CaMapKaH.n./, Ha YKpaHHe /Kues, XaphKOB, 
Y)f(ropo.n./, B 3cTOHHH /TapTy / H B .n.pyrux pecny6nuKax. 
CoTpy.n.HH'IeCTBo c 3THMH neHTpaMH BnHJieT H Ha TeMaTH
KY HX TeopeTH'IeCKHX H 3KCnepHMeHTanhHLIX HCCne,IJ.OBa
HHH. 

,ll;pyraa, O'leHb 3clxlJeKTHBHaa lllopMa COTPY.U.HH'IeCTBa, -
npoBe,IJ.eHHe COBMeCTHLIX Hay'IHLIX WKOn, CeMHHapOB H 
COBell\aHHH. 0HH ,IJ.aiOT B03MO)f(HOCTb y'leHLIM o6MeHH
BaTbCJI HHiilOpMai{HeH no COBp~MeHHLIM BOnpoCaM 4!H3HKH, 
3HaKOMHTbCJI C HOBeHWHMH ,IJ.OCTH)f(eHHJIMH, HaMe'laTb HaH-
6onee nepcneKTHBHLie HanpasneHHJI .n.anLHeii:wux uccne
n;osaHHH. CoBell\aHHJI nposo.n.aTca He TOnhKO B ,ll;y6He, 
HO H B .n.pyrux ropo.n.ax CCCP COBMeCTHO c AKa.n.eMHeii: 
HayK, yHHBepcHTeTaMH H HHCTHTyTaMH CoseTcKoro Coro-
3a. TaKue coBell\aHHJI npoxo.n.aT HaH6onee ycneWHo H 
npoBO,IJ.JITCJI nepHO,IJ.H'IeCKH TaM, r,IJ.e Ha 6a3e COTpy.n.
HH'IeCTBa c OHJIH B03HHKnH .u.ocTaTO'IHO KpynHLie Hay'IHLie 
KonneKTHBLI. B Ka'leCTBe npHMepa MO)f(HO npusecTH Co
Bell\aHHe no CHnhHLIM B3aHMO,IJ.eHCTBHJIM npH HH3KHX 3Hep
rHJIX npu HpKyTCKOM rocy.u.apcTBeHHOM yHHBepcHTeTe. 

CTanu Tpa.u.unuoHHLIMH Me:>K,IJ.yHapo.n.HLie CHMn03HYMLI 
no lilH3HKe BhiCOKHX 3HeprHH H 3neMeHTapHLIX 'laCTHI{, 
COBell\aHHJI no JI,IJ.epHOH cneKTpOCKOnHH H TeOpHH JI,IJ.pa, 
Me)f(,IJ.yHapO,IJ.HLie CeMHHapLI no HenoKanhHOH KBaHTOBOH 
TeOpHH nona; WKOnhl MOnO,IJ.LIX y'leHLIX no aKTyanhHLIM 
npo6neMaM 4!H3HKH 3neMeHTapHLIX 'laCTHI{, H BLICOKHX 
3Hep~HH, Me:>K,IJ.yHapO,IJ.HLie WKOnhl 4!H3HKOB IJ.EPH -OHJIH, 
WKonLI no Heii:TpoHHOii: 4lH3HKe OHJIH, wKonLI no sonpocaM 
HCnonb30BaHHJI 3BM B 3KcnepHMeHTanhHOH lilH3HKe H ,!J.p., 
npOBO,IJ.HMble c yqaCTHeM AH CCCP' rKA3 CCCP' 0611\e
C0103HLIX ~HHCTHTYTOB H Hay'IHLIX yqpe:>K,IJ.eHHH COI03HLIX 
pecny6nHK. 

B HaCTOJIII\ee BpeMJI 6onee 10 HHCTHTYTOB ~exocno
Bai{KOH AKa.n.eMHH HayK /~CAH/, CnosanKoii: AKa.n.eMHH 
Ha}'K /CAH/, MHHHCTepCTBa o6pa30BaHHJI H ,IJ.pyrHX yq
pe)f(,IJ.eHHH ~CCP perynapHO nOCLinaiOT CBOHX COTPY.U.HHKOB 
Ha pa6oTy B ,ll;y6Hy Ha pa3Hble cpoKH. B nepsyro oqepe.n.h 
3TO OTHOCHTCJI K HHCTHTYTY. JI,IJ.epHOH 4!H3HKH /HJiciJ ~CAH/ 
H ci>H3H'IeCKOMy HHCTHTYTY /ci>H, ~CAH/. 

E:>Kero.u.Ho B OHJIH pa6oTaeT oKono 60-70 coTpy.u.
HHKOB H3 ~CCP - cnenuanHCTOB B pa3HLIX o6naCTJIX 
JI,IJ.epHOH 4!H3HKH H TeXHHKH,. o6pa60TKH ,IJ.aHHLIX H T .,IJ.. 
Csu.n.eTenbCTBOM Toro, 'ITO 'lexocnosanKue cnenuanHCTLI 
npHHHMaiOT aKTHBHOe y'laCTHe B Hay'IHOH pa6oTe na6opa
TOpHH OHJIH, asnaroTca ux ny6nHKanuu, 'lall\e scero B 
COaBTOpCTBe C 'lneHaMH HHTepHai{HOHanhHbiX HCCne,IJ.OBa
TenbCKHX rpynn OHJIH. 

p JI,IJ. H3BeCTHLIX 'leXOCnOBai{KHX y'leHLIX npHHHMan y'laC
THe B pyKOBO,IJ.CTBe Hay'IHLIMH HCCne,IJ.OBaHHJIMH, nposo
D;HMLIMH B OHJIH. O.n.HHM H3 nepBLIX sune- .u.upeKTopos 
06'be,IJ.HHeHHoro HHCTHTyTa c 1956 no 1969 rr. 6bln npolllec
cop Bannas BoTpy6a, 'lneH-KoppecnoH,IJ.eHT ~CAH. 3aTeM 
Ha nocTy sune- .u.upeKTopa OHJIH pa6oTan c 1964 no 
1967 rr. npo4leccop HsaH Ynerna. B HaCTOJIII\e,e speMa 
sune- .u.upeKTopoM asnaeTca npo4leccop ~eCTMHP IIIHMaHe. 
B na6opaTopuax OHJIH Ha nocTax 3aMeCTHTene:H: .n.upeKTo
poB pa6oTanu Tpoe y'leHLIX H3 ~CCP, cpe.u.u HHX .u.-p Mao 
3sapa, 'lneH-KoppecnoH,IJ.eHT ~CAH, naypeaT lleHHHCKOH 
npeMHH, pa6oTaiOII\HH B lla6opaTOpHH JI,IJ.epHLIX peaKI{HH 
OHJIM H B HaCTOJIII\ee speMa. 

B nenoM pa3BHTHe Me:>K.U.YHapo.n.Horo COTPY.U.HH'IeCTBa 
OHJIH HanpasneHo Ha o6ecne'leHue npuopHTeTa conuanu
CTH'IecKHx CTpaH B o6naCTH lilYH,IJ.aMeHTanhHLIX lilH3H'IeCKHX 
uccne.n.osaHHH, Ha noBLIWeHHe npeCTH)f(a OHJIH KaK Me:>K
.U.YHapo.n.Horo Hay'IHOrO neHTpa COI{HanHCTH'IeCKHX CTpaH .. 

K OCHOBHLIM COBMeCTHLIM Hay'IHLIM HCCne,IJ.OBaHHJIM 
MO)f(HO OTHeCTH: 
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- HCCJie~OBaHH.II Ha ~BYXMeTpOBOH )KH~KOBO~OpO~OH 
KaMepe "niO~MHJia", B o6pa60TKe CHHMKOB C, KOTOpOH 
yqacTJiyiOT 14 na6opaTopu:H B BOCbMH .cTpauax-yqacT-
HHuax OH.HH; , • 

- pa60Tbl Ha OCHOBe ciJoTorpaclJH:ii . C ~BYXM(hpoBOH 
nponauoBoii ny3blpbKOBoii KaMepbl OH.HH, o6nyqeuuo:H nuo
uaMH c 3Heprueii 40 F3B/c. IIonoBHHa 4JoTorpa.4Juii }')Ke 
o6pa6aTb1BaeTC.II B 16 na6opaTOpH.IIX 8 CTpau-yqacTHHU; 

- 3KCnepHMeHTbl C O~HOMeTpOBOH ~KOBO~OpO~OH 
KaMepbl no H3yqeuHIO ueynpyrux B3aHMo~eiicTBHii ~eiiT
pouoB ua Bo~opo~e H 77-P -B3aHMo~eiicTBHii npu 5 F3B/c 
c yqacTHeM yqeui.Ix H3 r ,lJ;P, MHP, IIHP, CPP, CCCP 
"qccP; 

- uccne~oBaHH.II no pereuepauuu ueiiTpanbHbiX KaouoB 
C 3Heprueii OT 10 ~0 50 F3B, B KOTOpbiX yqacTBYIOT HH· 
CTHTYTbi HP 1i, BHP, r ,lJ;P, CCCP H qccP. 

·.;. 3KCnepHMeHTbl no nOHCKY T.II:>KeJibiX qaCTHU H aHTH
.II~ep ua YCKOPHTeJie Hct»B3 c yqacTHeM ciJH3HKOB H3 r ,D;P 
H IIHP; . 

- COBMeCTHble pa60Tbl no HCnOJib30BaHHIO pa~oaKTHB
HbiX H30TOnoB C HHCTHTyTaMuHPli,BHP,r,lJ;P,IIHP,CPP, 
CCCP H qccP. 

CoBMeCTHble pa6oTbl B o6nacTH ueiiTpouuoii ciJH3HKH 
c uucTuTyTaMu HPE, BHP, r,n;P, IIHP, CPP, qccP u 
CCCP ua HMnynbCHOM ·peaKTope HEP-30 u 3JieKTpocTa
TuqecKHX ycKopuTen.Hx OH.HH u cTpa:H- yqacTHHU. 

B npouecce pa3BHTH.II CB.H3eii u coTpy~uuqecTBa :co 
CTpaHaMH-yqacTHHUaMH, qyo .IIBJI.IIeTC.II OCHOBOH ~e.HTeJib
HOCTH H 3anoroM ycnemuoro pa3BHTH.II OH.HH, oKa3biBa
eTc.H TeXHHqecKa.H H MeTO~HqecKa.ll nOMOUU. HHCTHTyTaM 
3THX CTpaH. 

Kor~a B r )J;P H3 CCCP nocTynHJIH nepBble 3 BM THna 
1i3CM -6, na6opaTOpH.II BbJqHCJIHTeJibHOH TeXHHKH H aB-.._ . 
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TOMaTH3aUHH OH.HH, o6na~aama.11 6oraTbiM onbiTOM pa6oTbl 
C 3THMH MaliiHHaMH, B3.11Jia Ha ce6JI 3a~aqy ofiyqHTb 
COTpy~HHKOB TeX HayqHbJX opraHH3aUHii r )J;P, KOTOpble 
noJI:>KHbl 6b1JIH 3KCnnyaTHpOBaTb 3BM 1i3CM-6. 

B Teqeuue uecKOJibKHx_neT Be~yTc.H pa6oTbl no co3~a-:: 
HHIO H pa3BHTHIO H3MepHTeJibHO-BblqHCJIHTeJibHOrO KOMn· 
JieKCa B «l»H3HqeCKOM HHCTHTyTe bOJirapCKOH AKa~eMHH 
uayK. 

C noMOIUbiO 06be~uueuuoro HHCTHTyTa coopy:>KaiOTC.II 
COBpeMeHHble YCKOpHTeJIH T.II:>KeJibiX HOHOB B Bapmaae 
H II pare u T .~. 

IIoMHMO no~roTOBKH ciJH3HKOB ~n.11 BbeTHaMa OH.HH 
oKa.3an H oKa3biBaeT 6oJibliiyiO MaTepuaJibHyiO u Texuuqec
KYIO noMOIUb HHCTHTYTY 4Ju3HKH, XauoiicKoMy rocy~ap
CTBeHHOMY YHHBepCHTeTy, IIOJIHTeXHHqecKOMy HHCTHTYTY 
H BblqHCJIHTeJibHOMY ueHTPY npu rocy~apCTBeHHOM KoMH
TeTe no uayKe H TeXHHKe. CneuuanucTaMH OH.HH coBMecT
HO C BeHrepCKHMH COTpy~HHKaMH C03~aH H HaJia:>KeH 
ueiiTpOHHbiH reuepaTop H 1024-KauanbHblii auaJIH3aTop 
JJ)I.II )J;PB. IIOMHMO nepe~aqu ciJH3HqecKOH annapaTypbl H 
npu6opoB ~n.11 ,D;PB pa3pa6oTaHbl MeTO~bl auaJIH3a py~. 

,D;n.11 MouronbcKoro rocy~apcTaeuuoro yuuaepcuTeTa 
06be~HHeHHbiM HHCTHTYTOM COBMeCTHO CO cneUHaJIHCTa
MH H3 MHP H3rOTOBJieHbl u oTnpaaneubl B Ynau-liaTop 
6eTa- u raMMa- cneKTpoMeTpbl. · 

B CBOIO oqepe~b, COTpy~HHqecTBO 06be~HHeHHOrO HH
CTHTyTa .ll~epHbiX HCCJie~OBaHHH C uayqHbiMH UeHTpaMH 
CTpau-yqaCTHHU cnoco6CTByeT ycneWHOMY BblnOJIHeHHIO 
nporpaMM uayqublx uccne~oaauu:H OH.HH. 

qyo6bl oueHHTb BKJia~ cneuuaJnlcToB H3 cTpau-yqacT
HHU HucTuTyTa B pemeuue uayqublx H TexuuqecKHX npo6-
neM, CTO.IIIUHX nepe~ na6opaTopH.HMH H no~pa3~eneHH.IIMH 
OH.HH, npuae~eM uecKOJibKO npuMepoa. 

OT~en HH3KHX TeMnepaTyp HucTHTyTa .11~epuo:H ciJH3HKH 
qCAH, 3aHHMaiOIUHHC.II HCCJie~oBaHH.IIMH MeXaHH3Ma nOJI.II: 
pH3aUHH .ll~ep, pa3pa6oTaJI . p.ll~ yHHKaJibHbiX MHliieHeB 
C npOTOHaMH H T.II:>KeJibiMH .ll~paMH. ci>H3HKH H3 YHHBepcu-



TCTa HM. n.-H.Illa«PapuKa B KolliHu;e, ll.Hll OH.HH, EpeBaH

cxoro 4Ju3uqecxoro HHCTHTyTa, T6unuccxoro rocy,J:(ap

CTBCHHoro YHHBCPCHTCTa H Hcl»B3 rOTOBJIT COBMCCTHbiH 

npoeKT xpynuoii cneKTpoMeTpuqecxoii ycTaHOBKH ,J:(JIJI uc

cne,J:(oBaHHJI runep3apJI,J:(·o6MeHHbiX npou;eccoB ua cepny

xoBCKOM yCKOpHTCJIC. 

Pe3yJILTaTHBHbiM oKa3anocb coTpy):(HHqecTBO «l>H3H

qecxoro HHCTHTyTa qCAH H OH.HH B KOHCTpyupoBaHHH 

yHHKaJibHbiX npu6opoB H HX qacTeii. B 3TOM OTHOWCHHH 

u;euua pa6oTa qexocnoBau;xux, onTHKOB no pa3pa6oTKe 

KOHCTpyKIJ;HH ,J:(BYX THnOB npOCMOTpOBbiX CTOJIOB ,J:(JIJI o6pa-

60TKH CHHMKOB C ny3blpbKOBbiX KaMep. )J;JIJI H3MepeHHH 

B3aHMO,J:(CHCTBHH Ha CHHMKaX, nonyqeHHbiX C liCKpOBbiX 

KaMep ,J:(JIJI lla6opaTopuu Jl):(epHhiX npo6neM, co3,J:(aHo nony

aBTOMaTuqecxoe H3MCpHTCJibHOe YCTpOHCTBO. 

B HaCTOJIIIJ;ee BpCMJI OCHOBHbiC CHJibl HHCTHTyTa 4JH3H· 

KH BbiCOKHX 3Hepruii AH r ,D;P uanpaBJICHbl Ha C03,J:(aHHe, 

COBMCCTHO C rpynnaMH OHJIH, peJIJITHBHCTCKOrO HOHH3a

IJ;HOHHOrO cnexTpoMeTpa - PHCK, KOTOpblii ycTaHaBJIHBa

eTCJI Ha cepnyXOBCKOM yCKOpHTeJie. 

HHTepecHbiM npuMepoM coTpy):(HHqecTBa JIBJIJieTCJI pa3-

pa60TKa cneu;HaJIHCTaMH H3 QeHTpaJibHOrO HHCTHTyTa JI,J:(ep

HbiX HCCJIC,J:(OBaHHH BMCCTe. C COBCTCKHMH H nOJibCKHMH 

HIDKCHepaMH B lla6opaTOpHH JI,J:(CpHbiX npo6neM HOHHOrO 

HCTOqHHKa HOBOrO THna ,J:(JIJI 3KCnpeCCHOrO pa3,J:(CJICHHJI 

H30TOnOB pa3JIHqHbiX 3JICMCHTOB, B TOM qHCJie pe,J:(K03e

MCJibHbiX. B CTO pa3 no cpaBHCHHIO C KJiaccuqecKHMH Me

TO,J:(aMH nOBbiWeHa CKOpOCTb pa3,J:(CJICHHJI pe,J:(K03CMCJibH~X 

H30TOnOB. 

B I.J.Hcl»H H3rOToBneu pJI):( u;eneBbiX ycTaHoBoK, TaKHX, 

KaK YCTaHOBKa ,J:(JIJI npOBC,J:(CHHJI HOHHOH HMnnaHTaiJ;HH, a 

TaK)KC MHOrOHHTJIHbiC nponopiJ;HOHanhHbiC KaMepbl ,J:(JIJI 4Ju· 

3HKOB )J;y6Hbl. 

B coTpy):(HHqecTBe HucTHTyTa cilH3HKH .Hrennoucxoro 

YHHBepcuTeTa u OH.HH co3,J:(aH K.o;cor - xpaxoBcxo-):(y6-

ueucxuii cneKTpoMeTp o6pa :uoii reoMeTpuu ,J:(JIJI uc cne-

,J:(OBaHHJI KOH,J:(CHCHpOBaHHbiX cpe,J:( C nOMOIIJ;biO Heynpyroro 

paCCCJIHHJI HCHTpOHOB. 

KoHTaKThl H CBJI3H OH.HH c uau;uouanLHbiMH na6opaTo

PHJIMH, HHCTHTyTaMH H YHHBCpCHTeTaMH CTpau-qJieHOB 

06~e,J:(HHCHHOrO HHCTHTyTa HMCIOT WHpOKHe nepcneKTHBbl 

KaK B 06JiaCTH TeopeTHqeCKHX, TaK·H 3KCnepHMCHTaJibHbiX 

HCCJIC,J:(OBaHHii. 3TOMY B 3HaqHTCJibHOH CTeneHH CO,J:(CHCTBy

CT peaJIH3yeMaJI B OH.HH 6onLWaJI nporpaMMa paclliHpeHHJI 

H yCOBCpWeHCTBOBaHHJI 6a30BbiX ycTaHOBOK. 

B pa3pa6oTxax H C03,J:(aHHH xpynHbiX 4Ju3uqecKHx yc

TaHOBOK, 3JICKTpOHHOH annapaTypbi H T.n. CJie,J:(yeT OTMe· 

THTb COTpy,J:(HHqeCTBO 06~e,J:(HHCHHOrO HHCTHTyTa CO CTpa

HaMH·yqacTHHIJ;aMH B CJIC,J:(YIOIIJ;HX 06JiaCTJIX: COOp~eHHe 

nJITHMeTpOBOrO MarHHTHO- HCKpOBOrO cneKTpOMCTpa - Ca

Moro 6onhworo B MHpe cneKTpoMeTpa Taxoro po,J:(a, B co-

3,J:(aHHH KOTOporo yqacTBYJOT cneu;HaJIHCTbl r )J;P, IlOJibWH H 

CoBeTcKoro Coro3a,penJITHBHCTCKoiiucxpoBoiicTpHMepHoii 

KaMepbl, C03,J:(aHHe BMCCTC C ):(pyrHMH na6opaTOpHJIMH H 

HHCTHTyTaMH CTpau·yqacTHHIJ;, cpe,J:(H KOTOpbiX 6onee 20 

opraHu3au;uii CoBeTcKoro Coro3a, nonyaBTOMaToB H aB

TOMaToB ,J:(JIJI o6pa60TKH KaMepHbiX CHHMKOB, B pa3pa60TKC 

MaTeMaTuqecxoro o6ecneqeHHJI 6onhlliHX 3BM, pa3pa6oTKa 

H H3rOTOBJICHHe CKaHHpyJOIIJ;ero aBTOMaTa "CnupanLHhl:ii 

H3MepHTCJib" ,J:(JIJI o6pa60TKH CHHMKOB C ny3blpbKOBbiX 

KaMep, coopy)KeHHe MOIIJ;Horo HMnynLcuoro peaxTopa 

H:SP-2 H pa3pa60TKa K HeMy CHCTCM ynpaBJieHHJI H 3a

IIJ;HTbl peaKTOpa, a TaK)Ke pa,J:(H03JICKTpOHHOH annapaTypbl 

H3MepuTeJILHoro u;eHTpa. B no,J:(rOTOBKe K 3anycxypeaKTo

pa H nepBbiM 3KCnepHMCHTaM Ha HeM aKTHBHOC yqaCTH~ 

npHHHMaJOT, KpOMC COBCTCKHX HHCTHTYTOB,· HayqHble IJ;CHT· 

pbl BeurpHH, r ,D;P' IlOJibWH. . 

liOJibWOH KOMnJieKC COBMCCTHbiX pa60T BblnOJIHJICTCJI 

B CBJI3H C peKOHCTpyKIJ;HCH H COBepmeHCTBOBaHHCM CHH· 

xpo«Pa3oTpoua u cuuxpou;HKJIOTpoua OH.HH. 

3uaquTeJibHoMy pacwupeHHIO opraHH3yeMbiX 06~e,J:(H

HeHHhiM HHCTHTYTOM JI,J:(epHbiX HCCJIC,J:(OBaHHii B 06JiaCTH 

4JH3HKH BbiCOKHX 3HeprHii CO,J:(CHCTBOBaJia nonyquBWaJI B 
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nocne.IJ;HHe ro.IJ;hl pacnpocTpanenne MeTO.IJ;HKa o6pa6oTKH 

HeCKOllLKH~H Hay'IHbiMH rpynnaMH B pa3HbiX HHCTHTyTaX 

pe3yllLTaTOB 3KCnepHMeHTOB, BblllOnHeHHbiX C llOMOmLIO 

3lleKTpOHHOH anna'paTyphl Ha llHHHH C 3BM npH O,IJ;HOBpe

MeHHOH 3anncn .IJ;aHHhiX na MarHHTHYJO nenTy. TaKas !l>op

Ma coTpy.IJ;HH'IeCTBa no3BonaeT ycKopHTL nonyqenne nayq

uoro pe3ynLTaTa H npe,IJ;OCTaBnaeT B03MO)KHOCTL ,IJ;a)Ke 

He60llLWHM Ray'IHhiM KonneKTHBaM yqaCTBOBaTL B KpynHhiX 

3KCnepHMeHTaX. 

OcYIQeCTBnenne B OlUIH KOMnneKcuoii aBTOMaTH3aunn 

!l>H3H'IecKoro 3KcnepnMeHTa, uenTpann3oaannoe naKonne

HHe H o6pa60TKa 3KCnepHMeHTallLHbiX ,IJ;aHHbiX B nepBOM 

B CTpanax- yqacTHHUaX cne~HallLHOM H3MepHTellLHOM UeHT

pe OTKpblllO HOBble. B03MO)KHOCTH ,IJ;llH npoBe,IJ;eHHH COB

MeCTHbiX pa6oT H 06MeHa OllhiTOM. 

Oco6enno 6onLwne B03MO)KHOCTH ,IJ;na COBMeCTHoii pa-

6oThl OTKphlnHcL c 3anycKOM .IJ;ByxMeTpoaoii nponanoaoii 

H )KH,IJ;KOBO.IJ;OpO.IJ;HOH llY3LiphKOBOH KaMep, C03,IJ;aHHhiX B 

)l.y6ne n pa6oTaJOIUHX ua ny'IKax ycKopnTena B H<I>B3 

/CepnyxoB/. CoTpy.IJ;HH'IeCTBO TaKoro po.IJ;a oxBaTbiBaeT 

He TOllhKO BOllpOCbl nenocpe,IJ;CTBeHHOH o6pa60TKH CHHM

KOB H ananH3 3KCnepHMeHTallLHbiX ,IJ;aHHhiX, HO H H3rOTOB

neHHe annapaTyphl H cpe.IJ;CTB aBToMaTH3aUHH ,IJ;na o6pa-

6oTKH, C03,IJ;aHHe nporpaMM ,IJ;llH 3BM H ,IJ;p. 

B uenax noMep)KaHHa BhiCOKoro ypoBna!l>yn.IJ;aMeHT anL

lii.IX HCCne,IJ;OBaHHH B o6naCTH li>H3HKH a TOMHOro H.IJ;pa H 3lle

MeHTapHbiX 'laCTHU H ,IJ;anLHeiiwero pa3BHTHH Me)K,IJ;yHapO.IJ; • 

noro nayqno-TexHH'IecKoro COTPY.IJ;HH'IeCTBa OH.HH co 

CTpaHaMH-y'laCTHHUaMH, 31l>!l>eKTHBHOrO yqaCTHH B Me)K,IJ;y

HapO.IJ;HhiX Hay'IHbiX opraHH3aUHHX, KOH!l>epeHUHHX H npo~ 
rpaMMax wnpoKoro o6ecneqeuna nay'IHhiX uenTpoa cipan

yqac:rnnu 3KCnepHMeHTallhHhiMH ,IJ;aHHhiMH, nonyqeHHbiMH H8 

ycTaHOBKax OH.HH,no,IJ;roTOBKH BhiCOKOKBann!l>unnpoBaHHhiX 

nay'IHhiX Ka,IJ;poB .IJ;na cTpan-y'laCTHHU B OH.HH Bhlpa6aTbi
BaeTca n nnanoMepno ocyiUeCTBnaeTca ,IJ;onrocpoqnaa npo -. 

rpaMMa COBMeCTHhiX HCClle,IJ;OBaHHH H pa3pa60TOK ll~ HaH-

6onee Ba)KHhiM nay'IHhiM H TexHH'IeCKHM npo6neMaM. na 
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OCHOBe cornaWeHHH, .IJ;OrOBOpOB H ,IJ;pyrHX ,IJ;OKyMeHTOB, 

onpe,IJ;ellHIOIUHX uenH HCClle,IJ;OBaHHH, CpOKH HX npoBe,IJ;eHHH 

H !l>opMhl coTpy.IJ;HH'IeCTBa. 

Hapa,IJ;y c npHMenenneM HOBhiX !l>opM 6y.IJ;yT ncnonL-

30BaTLCJl Te !l>opMhl COTpy.IJ;HH'IeCTBa, KOTOphle onpaB,IJ;allH 

ce6a B npouecce COBMeCTHOrO. BhlllOnHeHHH Ba)l(HeHmHX 

Hay'IHhiX H TeXHH'IeCKHX HCCne,IJ;OBaHHH HHCTHTyTa. 

J11Hpe 6y.IJ;eT npaKTHKOBaTLCH Hay'IHO-TeXHH'IeCKOe co

Tpy.IJ;HH'IeCTBO Ha ,IJ;OrOBOPHOH OCHOBe C npaBOBLIM perynn

pOBaHHeM BCeX OCHOBHbiX BOllpOCOB llpOBe,IJ;eHHH pa60T B 

HCOOllh30BaHHH HX pe3yllLTaTOB. 

OH.HH 6y.IJ;eT pa3BHBaTL B CBH3HX co cTpanaMH

yqacTHHUaMH /H ,IJ;pyrHMH CTpaHaMH/ B nepByJO O'lepe,D;L 

cne,IJ;yJOIUHe !l>opMhl Hayqno-TeXHH'IeCKOrO COTpy,IJ;HH'IeCTBa: 

1/ COBMeCTHOe llpOBe,IJ;eHHe nay'IHbiX HCCne,IJ;OBaHHH 

H TeXHH'IeCKHX pa3pa60TOK Ha OCHOBe cornaweHHH H,IJ;O· 

roBopoB, nporpaMM coTpy.IJ;HH'IeCTBa Me)K.IJ;Y HucTHTy

TOM H .IJ;pyrHMH Hay'IHhiMH UeHTpaMH, HHCTHTyTaMH H Op

raHH3aUHHMH CTpau-yqacTHHU H ,D;pyrHX CTpaH; 

2/ KOOp.IJ;HHaUHJO Hay'IHhiX H TeXHH'IeCKHX HCCne,IJ;OBa

HHH, npe,IJ;cTaanaJOIUHX B3aHMHhiH HHTepec; 

3/ WHpOKHH 06MeH OllbiTOM H pe3yllLTaTaMH Hayqno

TeXHH'IeCKHX HCClle,IJ;OBaHHH; 

4/ yrny6nenne COTPY.IJ;HH'IeCTBa c naunonanLHhiMH 

ueHTpaMH H,IJ;epno-~H3H'IeCKOH HH!l>OpMaUHH CTpau-yqacT

HHU, a TaK)Ke yqaCTHH B COOTBeTCTBYJOIUHX Me)K,IJ;yHapo,IJ;

HhiX CHCTeMaX nay'IHOH H TeXHH'IeCKOH HH!l>OpMaUHH; 

· 5/ .IJ;anLneiiwee pacwnpenne coTpy.IJ;HH'IeCTBa B no,IJ;ro

TOBKe Hay'IHhiX Ka.IJ;pOB C HCllOllh30BaHHeM, B 'laCTHOCTH: 

a/ cneunann3npoaaHHLiX Kypcoa, ceMnnapoa, CHMno-

3HYMOB, neTHHX WKOll H nay'IHhiX KOH!l>epeHUnH, a TaK*e 

uayqHhiX CTa)l(HpOBOK B ycTaHOBneHHOM Me)K,IJ;y CTpaHaMH

y'laCTHHUaMH nopa,IJ;Ke nnn no cornawenHJO c .IJ;pyrHMH 

cTpanaMH H Me)K,IJ;ynapO.IJ;HhiMH oprann3auHaMH / CTHneH.IJ;HH 

H T .ri.j; 



6/ pa3BHTHS B3aHM~OrO KOMaH~pOBaHHS neKTOpOB H 

cne:u;HanHCTOB ~ng 'ITeHHS KYPCOB /UHKllOB/ neKIJ;Hii no no

BLlWeHHIO KBanH<IJHKaiJ;HH Hay'IHLIX Ka~poB; 
6/ pacmHpeHHe Koop~Ha:u;HH H KoonepHpOBaHHS Hc

cne~oBaHHii H pa3pa6oTOK B cTpaHax -yqacTHHIJ;ax no co3-

naHHIO cne:u;HanLHoii HayqHoii annapaTypLl H npH6opoB, He

o6xo~MLIX ~ng npoBe~eHH.H HayqHLlX HCCne~OBaHHH, B TOM 

'IHClle B o6naCTH aBTOMaTH3aiJ;HH .H~epHo-<IJH3H'IeCKHX 
3KCnepHMeHTOB; 

coTpy~H'IeCTBO c Me)K~yHapo~HLlMH opraHH3a:u;H.HMH 

H Hay'IHo-npOH3BO~CTBeHHLlMH 06'Le~HHeHH.HMH, B nepBfiO 

oqepe~L B paMKax C3B, B co3~aHHH YHHKanLHLlX cpe~CTB 

H3MepeHHH BhlCWeii TO'IHOCTH ~n.H Hay'IHLlXHCCne~OBaHHH 

H B o6nacTH .H~epHoro npH6opocTpoeHH.H; 

pacwHpeHHe on epa THBHoro o6MeHa cne:u;HanLHO~ anna

pa Typoii, npH6opaMH; XHMH'Ie CKHMH BeiiJ;e CTBaMH H ~pyrHMH 
MaTepHanaMH C Hay'IHO-HCCne~OBaTenLCKHMHHHCTHTyTaMH 

H npoeKTHO- KOHCTPYKTOpCKHMH 

yq·acTHHIJ;j 

opraHH3aiJ;H.HMH CTpaH-

7 I oKa3aHHe BcecTopoHHeii npaKTH'IecKoii noMoiiJ;H H 

COl).eHCTBHe B YCKOpeHHH pa3BHTH.H .H~epHOH HayKH H TeX

HHKH B CTpaHaX -yqaCTHHIJ;aX, a TaK)Ke B pa3BHBaiOIIJ;HXC.H 

CTpaHaX B COOTBeTCTBHH CO ClleiJ;HaHLHLlMH cornameHH.HMH. 

CoTpy~HH'IeCTBO 06'L~~HHeHHoro HHCTHTyTa MepHLl~X 
HCCne~OBaHHii C Hay'IHO-HCCne~OBaTenLCKHMHHHCTHTyTa

MH, Hay'IHLIMH :u;eHTpaMH H npe~npH.HTH.HMH CTpaH-y'laCTHHIJ; 

He TOllLKO CllOC06CTByeT ycneWHOMY BLlllOHHeHHIO nporpaMM 

Hay'IHLIX HCCne~OBaHHH 06'be~HHeHHOrO HHCTHTyTa, HO H 

OKa3LlBaeT BllH.HHHe Ha TeMllhl H ypoBeHL pa3BHTH.H .H~epHOH 

<IJH3HKH H <IJH3HKH 3lleMeHTapHLlX 'laCTHIJ;, a BMeCTe C TeM 

H Ha 06IIJ;ee pa3BHTHe HayKH H TeXHHKH B CTpaHaX COIJ;Ha

llHCTH'IeCKOrO CO~py)KeCTBa. 

06'be~HHeHHLlH HHCTHTYT .H~epHLlX HCCne~OBaHHH, BLl

DOllH.H.H pOllL Be~yiiJ;ero IJ;eHTpa COIJ;HanHCTH'IeCKHX CTpaH 

B 3TOH o6naCTH HayKH, TeM CaMLlM aKTHBHO CO~eHCTByeT 

nporpeccy COIJ;HallHCTH'IeCKOH Hay'IHO-TeXHH'IeCKOH HHTer

paiJ;HH. 

----~-------@------~----~ 



3xcnepaMeHTaJILHblii: •.o;epHbiA peaKTop HP T-2000 
B Co4laa /sa.o; csepxy I . 

Hana.l{ICa annapaTypbl 
AJill BCCJie.l{OBaHBJI .o;a4J-
4Jy3BB B TepMaJIB3aiUIH 
BeATpOBOB Ha TpeTLeM 
ropB30BTanLHOM ICaBa
Jie peaxTopa HPT-
2000. 

ropli~Be JCaMepbl AJIJI 
o6pa60TICB pa.o;aoaJCTBB
BbiX B30TODOB. 



HPT-2000 

.liom.ma• ropi'I&JI Ka-
wepa K peaKTopy 
HPT-2000 . 

• 

H3MepBTem.awt JleBTp 
AJJI 3KCDepBMeBTOB B& 
peaKTope HPT-2000. 



MexaHB'IeCKHii reaepaTop ynLTpaxono,IIHLlX aeiiT
poHOB HHCTHTyTa Jl,llepHblX HCCne,IIOBaHHH H Jl,llepHOH 
3HepreTHKH B CoclluH. 

~ 

IlynLT ynpaBneHBI B 
B3MepBTenLua.a anna
paTypa :w:exaHB'Iecxoro 
reuepaTopa ynLTpa
xono,IIHwx aeiiTpouos .• 

Manall 3BM TPA/ i , 
npe,11ua3uaqeuuall .llllll 
aBTOMaTB3aUBB 3KCne
pHMeHTOB, ynpaBneHHJI 
peaKTOpOM H o6pa60TKB 
,llaHHblX. 

c::t• 

• .. .. 



Jla6opaTOpHAJI yCTa
BOBXA JUIJI Tepwomo
YBHeCQeHTHol ~038" 
MeTpBB. 

liecclloaoawl 6eTa-cnexTpoweTp THna 2 x rn,/2 
HJIHJI3. 

B 

~ 
lieTa-oTpaxc:aTenJ.HWB AHAnB3ATOp THDA 33TT, co-

3~AHHWB B HJIHJI3. ~ 

.n•cllcllY3BOHHAJI xawepa JUIJI perBCTPAIPIR B3AHM0" 
~eBCTBHB TeDnOBWX HeiTpOHOB B a proBe. 





YHBBepca.m.HhiB H3MepHTenLHwB MHKPOCKOD C no
nyaBTOMa THqeCKOii YCTaHOBKOB, HCDOnb3yeMhiB B CO
BMeCTHOH pa6oTe C OHJ:Ui Anll o6pa60TKH CHHMKOB 
c nponauoBoii KaMepw. 

lloBepXHOCTHhiB KOM-
6HHHp0BaHHhiB Bnaro
Mep-nnOTHOMep, C03-
AaHHhiB B HJIHJI3. 

ABTOMaTHHecxa• an
napaTypa An• H3Mepe-
us• HH3KHX aKTHBBO-

CTeB, C03AaBHa• B 
HJIHJI3. • 

--••• 



HaKaHyHe nycKa KpH
TH'IecKoii: CHCTeMhl R-6. 
,IJ;xpeKTop UH<I>H aKa.IJ.e
MHK JI.Ilan 06bJICHJieT 
3apy6elKHhiM rOCTJIM 
npHHUHU .ll.eHCTBHJI pe
aKTOpa. 

Hccne.li.OBaTeJibCKHA 
aTOMHhli peaKTOp TH
na BBPC-M B UeHT
panbHOM HHCTHTyTe IP•-
3H'IecKHX HCCJie.IJ.OBa
HHi. 

~ 

BcTpeqa npo!Peccopos 
3.3KJIYH.ll.a H JI.JIHOWH 
B UHci>H. 



OT ,llen BOBBol 11M-
nnaun • .u.BB UH<IIH noce
TBn npe,llCe,llaTenJ, ro
Cy,llapCTBeHBOrO ICOMB· 
TeTa CoseTa MBBBCT
pos CCCP no aayxe B 
B' TeXHBICe aJCa,lleMBIC 
B.A.KapBnnBB. Pyxo
BO.IlBTem. OT,Ilena R.,lbo
naa 3BaxowBT rocTel c 
HOBWMB pe3yJIJ.TaTaMB, 
nony'leBHWMB B o6na
CTB BOHHOI BWnna&Ta 
D.BB. 0CBOBHaJI 3JCCne
paweuTanLBaJI yeT a
uosxa TexuonorB'Iecxol 
na6opaTopBB OT,Ilenano
cTaaneua CoseTcxaw 
Col0 30M. • 

lloce~Qeaae UH<IIH .llB
pexTopow UEPHa npo
teccopow B.EH'IJCe. Ha 
cuawxe /cnesa uanpa
Bo/: B.EH'IJCe, axa,lle
MBJC ll. TeTeHB B JlOJCTOp 
):{ •. KBW. 



Y CTPOHCTBO AJIJI B3 • 
roTosneHBJI nposono~

HOi. naMJITB 3BM, BC· 
nonL3yew:oe s QH<IIH. 

~ 

Tpexocesoi. JCpBcTan
n&~ecJCBi cneJCTpow:eTp, 
BcnoJib3yew:wi. Ha 
aTOMHOM peaJCTOpe 
QH<IIH. CneJCTpow:eTp 
B3rOTOBHeH COBMeCTHO 
C HHCTBTYTOM aTOMHOH 
3HeprBB BM. H.B .Kyp
~aTosa /CCCP/. • 

Me3oHHWi TenecJCon 
AJIJI B3y~eHBJI ICOCMB • 
~eCICBX ny~ei B llOA3eM • 
HOB na6opaTOpBB 
QH<IIH. 



Y CTpOi:CTBO ,AJIJI B3-
roTosneHBll nposono~

BoA naMJITB 3BM, Bc
non.b3yeMoe B I..Uf<I>H. 

~ 

TpexocesoA JCpBcTan
nB~ecJCBi cneJCTpoMeTp, 
Bcnon.b3yeMbli Ba 
aTOMBOM peaJCTOpe 
I..Uf4>H. CneJCTpoMeTp 
B3rOTOBneH COBMeCTBO 
C HBCTBTYTOM aTOMHOi 
3BeprBB BM. H .B .Kyp
~aTOBa /CCCP/. 

~ 

Me3oBHbiH Tenec~eon 
,AJIJI H3y<leHHJI JCOCMB
~eCJCBX ny~ei B nO,A3eM
HOi na6opaTOpBB 
I..Uf<I>H. 



COTPYJJ.HKJCJI HJIH DO.A
roTaBJIBBalOT w:acc- ce
napaTop JICHAilll JC 
npoBeJJ.eHmo 3JCcnep•~ 

W:eHTOB B 06'LeJJ,HKeH
BOY BHCTHTyTe IJJ,epHWX 
•ccneJJ,oBaHHii. 

06pa60TICa CHHMICOB 
ny3WPLJCOBWX xaMep c 
DOMOmLID CJCaHHPYID~X 
npoeKTOPOB B QHOZIH. 

~ 

na6opaTopss JJ,ni 
B3y'leHBI IJJ,epHWX pe-
30HaHCOB B rnaBHOM OT
JJ,ene BccneJJ.OBaHBi 
TBepJJ,WX Ten. ~ 



MuoroHBTJIHaJI npo-
nopnBouanbHaJI JCawepa, 
B3rOTOBJieHHaJI CO· 
TPYAHBJCaMB UH<IIH AJill 
npoBeAeHBJI COBMeCT· 
uwx pa6oT c OHJIH. 

~ 

,ll;BpeJCTop UH<IIH aJCa
AeMBIC JI.IlannpBBBMa· 
eT B HBcTBTyTe aJCa
AeMBICOB M .B.Ke~a 
• H.r . JiacoBa. 

TpexoceBoii BaJCyyw
HbiB rOHBOMeTp rJiaBHO· 
ro OTAena JIAepuoii !ll•-
3BJCB. IlpB6op B3rOTOB· 
JieH neHTpanbHOH Ma • 
cTepcJCoii UH<IIH AJill 
UpOBeAeHBJI 31CCUepB· 
weuToB no pacceJIHBlO 
Ha3aA. 



.Qn• DpOBeAeBB• COB· 
MeCTBWX BCCneAOBaBBI 
CTpaH C3B B o6naCTB 
TeXBBXB peaXTOpo· 
cTpoeus• B I.Uf4lH co· 
3AaBa XpBTB'Iecxa• CB· 
cTewa ZR-6 . 

3xcuepRMeBTanLHwl 
3an resepaTopa Bas· 
Ae·r~ HHCTHTyTa 
•AepHWX BCCneAOBaBHI. 

~ 

3nexTpOCTaTB'IeCXBi 
resepaTop TBDa 3r • 2P 
B I.Uf4lH. • 



·e •••• • • • • ••• 

llynhT ynpasneHHB 
HeiTpOHHbiM reHepa" 
TOpOM. 

Heii.TpoHHhli reHepaTop, 6e3B03Me3.QHO nepe.QaH
Hhli 06'be.QHHeHHbiM HHCTHTYTOM,- OCHOBHaB ycTa
HOBKa na6opaTOpHH B.QepHOi ~H3HKH HHCTHTyTa ~H-
3HKH. 

~ 

HH~paxpacHwii. cnexT
poueTp HHCTHTyTa ~H-
3BKH. 



reHepa-

H.AeT pa6oTa no aw-
.oill pAIJUIBaHHJO .. OBOJCPB-
., CTaruiOB JCpeMBB.R. 

COTPYABHKB HBcTBTyTa ~B3BJCB npoao,A.aT 3JCcne
PHMeHT no AB~Y3BB npu .. ecei B nonynpoBO.AHBJCax. 

H3yqeHBe noaepx
BOCTHWX COCTO.RBHB no· 
nynpoBOAUBJCOB B HB
CTHTyTe ~H3HJCB . 



UeBTpam.soe 3.11.aBBe HHCTBTyTa cl!B3BKB swcoKJIX 
3Beprsi AH r )l;P s UoiTeBe. Ha nepe,11.sew nJiaJle -
nawiTBBIC Maxcy fiJiaBICy. 

Pa3pa6oTaHBwi B 
H~83 ;r )l;P I clloTo
perscTpaTop o6ecne
qssaeT qacTOTY C1>eM
KB .o;o 10 xa.o;pos s ce-
ICYB.II.Y· PerxcTpaTop 
npe.QHa3saqeH .QJIJI 
cneiCTpOMeTpa CO CTPB
wepsoi xawepoi /npo
exT PHCK/, co 3.Qa
saeworo COBMeCTHO C 
OHJIH. 

H3wepsTeJibBwi npo
exTop fi03BOJilleT B3" 
wepliTh cne,II.W co6w-
TBi C TOqBOCTbiD ,11.0 
.II.BYX MBICpOMeTpOB. 
IlpoexTop ynpasJIJieTCJI 
MaJIOB 38M, ,ll.aHBWe 
nepe,ll.aiDTCll senocpe,II.
CTBeBHO B 60JibmyiO 
38M Ji3CM -6. 



YHHBepCHTeT HMeHH ryM60RbATa B JiepnxHe. 

0AHHM H3 nepBbiX npHexan B ,LJ;y6Hy ARJI pa60Tbl 
B 06beAHHeHHOM HHCTBTyTe npo~eCCOp JiepnHHCKOrO 
yHBBepcBTeTa B.UennHep /s l{eHTpe/. Cnpasa ua 
CBBMKe • npo~eCCOp YHBBepCBTeTa ,LI;.Jie6enb. ~ 



llpHrOTOBJieHHe npe
napaTa ,ll;HK .nnll o6-
nyqeHHJI Ha I{HKJIOTpOHe 
l.J.HJI.H B paMKax 6Ho-
4JH3HqecKoro 3KcnepH
MeHTa. 

OcHoBaTem. oT.nena 
ll,nepHoii 4JH3HKH I.J,IUI.H 
B PocceH.noPclle npo-
4Jeccop H.lliHHTeJIL-
MeiicTep CO CBOHMH 
COTpy,nHHKaMH .ItOKTO-
pOM LKayHOM /cJieBa/ 
H .ItOKTOPOM M . .60HH" 
ueM . 



PocceHAOP4JCKHH UHKnOTpOH Y -120 - OAHa H3 
6a30BLIX ycTaHOBOK UHJIH Anll npoBeAeHHll illYHAa
MeHTanbHLIX H npHKnaAHLIX HCCneAOBaHHH. 

2 Holl6pll 1972 roAa 
B UHJIH 6Lin Jany~eH 
TaHAeM - reuepaTop 
'3'f"Il- 10 COBeTCKOrO 

npoH3BOACTBa. Ha 
CHHMKaX: 

Pa3BOAKa nyqxoB B 
OAHOM H3 3KCnepHMeH
TanbHLI]' JanOB BO Bpe
MJI MOHTalKa. 

~ 
8LICOKOBOnbTHall xo

nOHHa BHYTPH KOTna. ~ 



HeiTpOHHwi reHepa
Top TexHR'Iecxoro yHR
sepc&TeTa B .!J.pe3AeHe, 
pa60Ta!OJUHB B pe)I(JIMe 
HaHOCeKYHAHWX HM
nynbCOB. Ha CHRMKaX: 
cnesa - ycxopliiO~ 
xacxaA; cnpasa - anna
paTypa Anll R3MepeHRJI 
BpeMeHH nponeTa Ha 
ny'IKe. 

qneH-xoppecnoHAeHT AH CCCP .lJ. .H . IinoxHHUeB, 
naypeaT Ho6enescxoi npeMRH axaAeMHK r .repu 
a npoclleccop K.AnexcaHAep so speMll nycxa peaxTopa 
C HyneBOH MOJUHOCTbiO B PocceHAO~e. 

B 3ane 3aCeAaHHll Kpa
KoB-PocceHAO~cxoro 
ceMHHapa. 3TH ceMHHa
pw npoBOAliTCll 'lepe3 
rOA npH aKTHBHOM yqac
T&R yqeawx OH.HH. 









-H3MepBTen&Has an-
napaTypa lla6opaTopBB 
IAepHWX BCCneAOBa· 
HHi MoHron&cxoro ro
cyAapcTBeHHoro YHB
BepCBTeTa . .... 

HeiTpoHHwi reHepa
Top MoHrom.cxoro ro
CYAapcTBeHHoro YHB
BepcBTeTa. 

-
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~ Ilepsoe B MBpe ua6mo-
Aeuuoe runep.IIAPO. Koc
MB'IeCKBi npOTOH p Bhl" 
3hiBaeT B TO'IKe A JIAep 
HYIO peaKUHIO, Bpe3ynL· 
TaTe KOTopoi swneTaeT 
ranepliAPO f . Ouo pac -
naAaeTCJI B TO'IKe B . 

3neKTpOCTaTB'IeCKBH 
ycKOpBTenb HHCTBTyTa 
.IIAepHhiX HCCneAOBaHHH 
"JI:JX" ,no3BOnJIIOIUBH yc· 
KOp.IITb npOTOHhl AO 
3HeprHB 3,5 M3B. ~ 

H3BeCTHhli nonLCKHi 
yqeuwi npo!lleccop Ma
pHaH ,nauww H36apan
C.II BHUe·~peKTOpOM 

06beABHeHHOrO BHCTB· 
TyTa JIAepuwx uccne
AOBaHBH. 



06~ BIIJI. HJICTBTyTa 
AJlepBWX BCCneJlOBaBBi 
B CBepxe. 

3nexTpOBB&A BW'IBC • 
nsTenbHaa ManmHa 
KAP-65, xoTopaa yn
paBnaeT nonyaBTOM&-
TB'IeCKHMB H3Mepa· 
TenbHWMB npa6opaMB 
Ani o6pa60TKB CHBMICOB 
C llY3WpbKOBWX K&Mep. 
Mamasa nocTpoesa B 
HHCTBTyTe 3KCnepa· 
MeHT&nbHOB ~B3BKB 
BapmaBcxoro yHBBep-
caTeTa. ~ 

PeaxTop "Mapaa" 
B HHcTBTyTe IJlepswx 
accneJlOB&HBB B CBepxe. 



~B3BqecKHe ycTaHOB• 
KH Ha xaHanax peaxTo· 
pa "Eaa". 

CuexTpoweTp AJI.B Heli:T· 
pOHOrp~BqeCKBX BC· 
cne.u.oaaHBi Ha xa11ane 
peaxTopa "Baa" . ~ 



ycTIUIOB· 
peaxro-

• 

Y cenapaTopa HJOTOllOB, nocTpoeuuoro B HJIH. Ha CHHMJCe: 
nepBbiH cneaa - JaMeCTHTenh npeJHAeHTa BeAOMCTBa no aTOMHOH 
JHeprHH AOKTOP M.CoBHHCKH, B ueuTpe - AHpexTop HJIH npo4Jeccop 
E.MHH'!eBCKH, BTopoii. cneaa - npo.Peccop P .:JKen.IIJHbl . 

IieraTpoH- ycxopiTenb 
JnexTpoaoB /30 M3B/, 
npHMeH.IIeMbiH B MeAH· 
llBHe H npOMblwneHHOCTH 
An.ll 6biCTpOrO XHMH" 
'!ecxoro aHanHJa . 



llynhT ynpasneHHll He
cneAOBaTenbCKHM peax
Topow THnaBBP-C. Pe
axTop nocTasneH Co
BeTCKHM COI030M B 
1957 rOAY. B 1962 rOAY 
WO~OCTb peaKTOpa 6w
na nOAHJITa C 2 AO 
3,5 MerasaTT. OH HC
non~o3yeTcll TaJOKe Mll 
npOH3BOACTBa paABO
B30TOnOB. 

3an HCCneAOBaTenb-
CKOrO peaKTOpa TBna 
BBP-C. 

~ 



UeHTP no no~roTosxe 
H cnelUiaJIH3alUIH xa~pos 
.IVIJI Jl~epHOH cPH3HXH H 
3HepreTHXH. llpaXTH
'IeCXHe 3aHJITHJI Ha cy6-
XpHTH'IeCXOM peaXTOpe. 

~ 

Cy6xpHTH'Iecxuil pe
axTop c o6ora~eHHWM 
ypaHOM H rpacPHTOM. 

~ 

llynbT ynpasneHHJI 
IUIXnOTPOHOM Y -120. 
llocTasnea CoseTCXHM 
Coi030M B 195-8 ro~y. 
CeJiqac Ha HeM ycxopli
IOTCJI llpOTOHW H ~eHT
pOHW B HHTepsane 3Hep
rHB OT 10,5 ~0 
12,5 M3B. 





llp•6op Ana aw~
aaa•• WOHOKpBCT&nnOB. 

Jl&3ep c C02 wom
BOCT .. JO 400 BB. ~ 

Meli(JI;y&apo.u.aa• aw
cTaaxa npH6opoB .u.n• 
•.u.epawx Hccne,D,OBaHBI. 
06m&ii BH.D. lana np•-
6opoB, H3rOTOBneHHWX 
B HHCTHTyTe aTOWHOB 
tB3HKH. ~ IIY 





Cornaweuue o uayquo-TeXBB'Iecxow co
TPY.IlBB'IecTBe we~y 06'1>e.llBBeuuww BB
CTBTYTOW a,llepuwx uccne,llosaud u rocy
,llapcTseuuww ICOWBTeTOW UO HCUOJib30Ba
HHIO aTowuoi 3Hepruu CCCP UO,IlUBcauo 
B ,IJ;y6ue 18 HJOBa 1970 ro,lla. 3To Corna
weu•e pacwupaeT B03WOlKHOCTB HBCTBTyTa 
B Bay'IBOW COTpy,llBB'IeCTBe C 4lB3B'IeCJCBWB 
ueuTpaw• CoseTcxor() Co103a, a TaJOKe 
B03WOlKHOCTB y'laCTBa CUellBanBCTOB B3 
CTpaH - 'lneBOB 06'1>e.IUIBeolHOrO BHCTBTyTa 
a,llepuwx Bccne,llOBaHBi B uaY'fHWX upo
rpawwax COBeTCKBX BHCTBTYTOB. Cor name
u•e uo,llUBCanB upe,llce,llaTem. rocy,llap
CTseuuoro ICOWHTeTa UO BCUOJib30BaHHIO 
aTowuoi 3HeprBB CCCP upo4leccop 
A.M .lleTpoc&aBil • .llJlpexTop 06'Le,llBBeu
uoro BBCTBTyTa a,llepHWX BCCne,llOBaHBi 
axa,lleMBK H.H.6oroni06os. 



3xcuepsweHTanJ.HWi 
3&JI HBCTBTYTa ciiB3BJCB 
BWCOJCBX 3Heprsi B 
IlpoTBBHO /6Jlll3 Cep
uyxosa/ B 1966 ro.AY 
swrn•.Aen uonyuycTww 
asrapow - wna ycTasos
ICa B BCUWTaBBe warBB· 
TOB Ba ICOnJ.Qe YCICOpB · 
Tenll .AJDIBOi 1,5 KM. ~ 

061QBA BBJJ. :nccuepswesTam.Boro 3an& H4>B3 
c ~3B'IeCJCBMB ycTaHoBICaws /1972 r./. Ero uno
~a.AJ. COCTaBJJJleT 10 TWC. M2. 

~ 







ATOMHbiH peaKTOp HH • 
CTBTyTa JI.D.epHOH cPB3BKJI 
AH Y36eKCKoii CCP. 

~ 

yJKe 
TB'l 
CHB 

Ha Bceco103HOM coBell.laHBB no npo6JieMaM Teo
puB 3JieMeHTapHbiX qacTHU., opraHH30BaHHOM B Taw -
KeHTe AKa.D.eMHeii HayK YJCCP npH co.D.eiicTBHB CJ 
OHJI.H /1972 r./: .D.BpeKTop HJI.<I> AH YJCCP ,IJ.y 
npoclJeccop Y. L ryJIJIMOB, npoclJeccop Jl.lll.XO.D.lKaeB KO" 
B aKa.D.eMBK M.A.MapKoB. IU' 



fiOJDIOMO'IHWe llpe.Q· 
CTABHTenH CTpaH • 'lne" 
BOB OHJIH OCMaTpBBa· 
lOT ycxopaTem. H<Z»B3 
Ha 3Heprmo npOTOHOB 
10 r3B. 

BcTpe'la llOJDIOMO'IHWX llpe.QcTaBHTeneii cTpaH -
'lneHOB 06be.QHHeHHOrO HHCTHTyTa C pyKOBO.QHTens· 
:wa H<Z»B3 H coseTCKBMB y'leHWMB no cny'laiO 3anycxa 
aa ny'lxe cepnyxoscxoro ycxopaTens .QBYXMeTposoii 
BO.Qopo.QHoii xawepw OHJIH "JIIO.QMBna" /1971 r . / . 

~exTop cepnyxos
cxoro cBHxpoTpoaa 
JlliHeiHwii ycxopaTem. 
npOTOHOB Ha 3HeprHJO 
100 M3B. ~ 

H3wepHTenbHWB ueHTP 
aa 6a3e 3BM 1>3CM-6 
B 3KCnepHMeHTanbHOM 
3ane H<Z»B3 . 

~ 





B JKcnepuMeHTanbHOM 
Jane pa6oTa Be~eTCR H 
HO'IblO. 

~ 

H a ny'!Ke cepnyxoB
CKoro YCKOPHTenR pa-
6oTaeT 6onbwaR il!paH
~YlCKaR BO~OpO~HaR ny 
l LipbKOBaR KaMepa 
"Mupa6enb" . • 

Ha cepnyxoBCKOM yc 
KOpBTene Ha'!aTLI JK 
cnepBMeHTLI C HeiiT
pBHO . ~nR HX rrpoBe~e
HBR COJ~aH cne~Banb

HLIB HeiiTpBHHLIB KaHan 
C BLICOKBMB 3KCITnya
Ta~BOHHLIMB xapaKTe
pBCTBKaMB. Ha CHBMKe : 
aKa~eMBK E.M.lloHTe
KopBo /B ~eHTpe/, rrpo
!lleccopa P . M .CynReB B 
B . r .KupunnoB- YrproMoB, 
'lneH-Kopp. AH CCCP 
B.ll.~JKenenoB ocMaT
pBBaJOT COOpYJKeHBR 
HeiiTpBHHOrO KaHana. 

Y'leHLie OHRH coB
MeCTHO C KOJJJJeraMB 
Bl H<IIB3 B MrY roTo
BRT arrrrapaTypy ~nR 

ITOBCKa pa~BOaKTBBHO

CTB HOBOrO TBITa. • 

Y'laCTHBKH o~Hoii HJ 
COBMeCTHLIX pa60T npo
!lleccop A.A.TRnKHH 
/OHRH/ H Hay'IHLie co
TPY~HHKH H<IIB3 
K.A.MecTBBPHWBHnH H 
A.cll.~yHaii~eB. • 



3AaHHe HHcTHTyTa TeopeTuqecKoi ~H3HKB AKa
AeMBB uayK YKpaBHcKoii CCP B Kxese. 

B KOH~epeuu-3ane HT41 noA npeACeAaTenbcTsou: 
H.H.I>ororuo6osa COCTOIUOCb 3aCeAaHHe ceKUBB XV 
MelK,D.YHaJ?OAHOii KOH~epeHUHH UO ~H3BKe BWCOKHX 
3Heprui /1970 r./. ~ 

AKTBBHOe yqaCTBe 
yqeuwx OHJIH s opra
HH3aUBB HHCTHTyTa 
TeopeTHqeCKOH ~B3HKB 
AH YCCP so MHoroM 
CUOC06CTBOBano BbiXOAY 
HT41 Ha nepeAOBble Ha
yquwe py6el!CH. Ha 
CHBMKe / cnpasa uane
so/ : H .H . .Soromo6os, 
~.H. l>noxBHUeB B 
B.ll .WenecT o6CYlK.Aa-
IOT nepcneKTBBbl CO -
TPYAHHqeCTBa ABYX 
BHCTBTYTOB. 



B 3ane 3ace;~;aH.BH XV Me)I(;J;yHapo,IUioi KOHfPepeu
UBB no fPB3BKe BWCOKBX 3HeprBi /KBeB, 1970/. 

~ 

MuorBe uayquwe Bccne;~;osaHBJI TeopeTBKB 06'be
ueuuoro HHCTBTyTa swnonHHnH BMecTe c KonneraMH 
H3 HT«<>. 3TH COBMeCTHWe pa60TW OKa3anB BnBJIHHe 
Ha CTaHOBneHBe Hay'IHOB TeMaTHKH HOBOrO HHCTBTyTa. 
H a CHHMKe TeOpeTHKH ABYX HHCTHTYTOB: r .M.3HHOBL· 
eB /HT«<>/, H.A.llepHBKOB, li.M.liap6awoB, r.B.E!PH-
MOB, H.To;~;opos /OHJIH/. ~ 





CHHXpo-
3HeprHIO 

180-rraTposax xce-
HOHosax ny3hlpLKOB&I 
xaMepa HT3~. Ha xo
Topoi BLIUOnKeH UHKn 
pa6oT no Hccne.n;oBaHHIO 
pe.n;xHx pacna.n;oB K 0 

-

Me30HOB. 

Tx~enoBO.n;HhiH &c-
cne.n;osaTen~ocxHA peax
Top HT3~ MOUUIOCTLIO 
2,5 •we. KB•. 





,ZlsyxMeTpOBa.R )I(IIAKOBOAOPOAHa.& ny3WpbKOBa.R Ka • 
w epa HT34>. 

YcTaHOBKa An.& o6nyqeHH.& OHKonorHqecxHx 6onb· 
HWX Ha BWBeAeHHOM MeAHIIJIHCKOM npOTOHHOM nyqxe 
c 3Hepr Heii: 200 M3B B HT34>. """"" 

ABTOMaTHqec,.KHH npH· 
6op CO CKaHHp)'JO~M 
n.&THOM IICII- 1, Ha xo
TOPOM BeAeTC.R o6pa· 
6oTxa 4JoTorpa.4JHii: c 
HCKpOBWX KaMep. IIpo
H3BOAHTenbHOCTb ycTa· 
HOBKH • OT 40 AO 280 
C06WTHB B qac. 

~ 



Y'leHble liHCTHTyTa 
aTOMHOH 3HeprHH HMeHH 
H.B . Kyp'laTosa cos
MeCTHO C cPH3HKaMH 
OHJIH seAyT HccneAo
saHHll CBOBCTB Bell.leCT
sa c noMOll.lbiO nonolKB
TenbHO 3apll~eHHbiX 

MIOOHOB Ha CHHXpO~HK
nOTpOHe s .LJ.y6He. Ha 
CHHMKe : HayqHbiB co
TPYAHHK HA3 B . H . Ce
nHBaHOB rOTOBHT 3KCne
PHMeHTanbHYIO ycTa
HOBKY K O'lepeAHOMY 
onbiTy • 

• 



B JleHHHrpaACKOM rocyAapcTBeHHOM YHHBepca
TeTe HCCne.P.)'lOTCI KOpOTKO)I(BB~e H30TOnLI peAKO· 
3eMeJU.HWX 3neMeHTOB, CHHTe3HpOBaHHLie HA CHHXpO· 
u;axnoTpoue OHJIH. Ha CHHMKe: 6eTa· cnexTpoMeTp, 
C nOMOJUblO KOTOpOrO BeAYTC.I 3KCnepHMeHTLI. 

Ha npOT.B)I(eHHB MHOrHX neT OCYJUeCTBn.leTCll Ha· 
yquoe COTPYAHBqecTBO JirY H OHJIH. 0AHOH H3 rpynn 
acnapaHTOB H CTYAeHTOB YHBBepCHTeTa, yqaCTB)'lO" 
JUBX B pa6oTax no nporpaMMe coTPYAHaqecTBA, py· 
KOBOAHT CTapDIBi Hayquwii: COTPYAHHK E.ll.rparopbeB 
/B u;eHTpej. 

COTPYAHHqecTBO Pa· 
AHeBOrO HHCTHTyTa 
HMeHH B.r .XnonHHa 
I JleuaurpaA/ c OHJIH 
OXBaTLIBAeT HCCneAO" 
BaHHll no liAepHOH il>H • 
3HKe BLICOKHX 3HeprHii:, 
4>H3HKe TJI)I(enLIX HOHOB, 
liAepHoii: cnexTpocxo· 
naB, paAHOXHMHH H AP· 
Ha CHHMKe • pyKOBOAH • 
TenH pa60T ,npOBOAHMLIX 
B HayqHOM KOHTAKTe C 
OHJIH: KaHAHAAT 4>H3H" 
KO·MaTeMaTHqeCKHX Ha· 
yx P .M.HBaHOB H qneu· 
xoppecnOHAeHT AJi 
CCCP .li.C.,!(>KenenoB. ~ 

Muorae uccneAoBa· 
HHJI COBMeCTHO C yqe • 
HLIMH OHJIH BWnonHHnB 
COTPYAHHKH PaABeBOrO 
HHCTHTyTa O.B.JIO)I(JCHH 
H B.B.ABAeii:qaxoB. ~ 





Macc-cenapaTop AJlll HCCJieAOBaHRll R30TonoB, o6-
pa3}'10llUIXCll npR B3aRMOAeiiCTBRR npOTOHOB C 3Hep· 
rReii 1 F3B c liApaMR. 3TH pa6oTw JIHJI<II BwnoJIHJI· 
IOTCll no o6~eii C OHJIH nporpaMWe RCCJieAOBaHRB. 

MarHRTHwA cneKTpoMeTp AJill RCcJie.llOBaHRll ynpy
roro pacceliHRll npOTOHOB Ha liApax. Ha HeM nony-qe
HW HOBWe AaHRWe 06 R30TOUR'IeCKOW CABRre B ARclJ· 
clJe peHnlian~>HWX ce'leHRliX pacceliRRll Ra JiApax 40ca -
48Ca , 32S - 34S RAP· 

KpRoreHHall ny3Wp&· 
JCOBall JCawepa AJlll pa-
60TW Ha ny'IJCa)l CRRXpo
WfJCJIOTpOHa JIHJI<II . Ka
wepa woJKeT 3anOJIHliT&· 
Cll BOAOPOAOM, AeiiTe· 
pHew RJIH ReoHow. Yc
TaHOBJCa C03AaBaJiaCb 
npR JCORCYJibTanRR CO" 
TPYABRJCOB OHJIH. ~ 

YcTaHoBKa HKAP-
RORR3aWIORHall KaMepa 
C BOAOPOAHWM HanoJI· 
HeHReM • RCUOJlb3yeTCJI 
AJlll R3y~eHHll aApOHHO" 
ro pacceJIHRll Ha HYJC
noHax. CoBMeCTHwA 3K" 
cnepRMeHT JIHJicll 
OHJIH - Hcll83 npoBo· 
AHTCll Ha ny-qKaX 11 ·Me· 
30HOB B CepnyxoBe. ~ 



CHHXPOTPOH EpeBaH
CKOI'O iiJH3H'leCKOrO HH
CTHTyTa Ha 3HeprHJO 
3neKTPOHOB 6 r3B. 

~ 

I • I 
I 

•• 't 

~-.. ~ ·J-, ., 

~[i·i]· 

t, • • 

Ha EpeBaHcxoM CHH
xpoTpoHe BwnonHeHw 
3KcnepHMeHTW no pac
CeliHHIO 3neKTpOHOB Ha 
npoTOHax H .D.eihpoHax. 
l.J,HKn OpHrHHanbHWX HC
cne.D.OBaHHH npoBenH !IlK-
3HKH ApMeHHH, .L(y6Hw 
H PyMWHHH. Ha CHHMKe 
COTPY.JJ.HHKH ~H3H'lecxo
ro HHCTHTyTa - yqaCT
HHKH 3THX pa6oT I cneBa 
HanpaBo/: B.C.lloro
COB, r .H .MenLHHKOB, 
r .B . lia,JJ.anliH, ,L( .M.liep
rnapliH. 



ilynbT ynpaBneHHJI CHHXpOTpoHa. 

CZ,parweHT 
EpeBaHcKoro 
TpOHa. 

~ 

Konbua 
CHHXpo-



Y'leHwe OHJIH npo
li!eccop JI .H.Jiaii1IJI.YC H 
AOKTOp li!H3HKO·MaTe· 
MaTH'IeCKHX HayK 
IO .K .AKHMOB - PYKOBO" 
AHTeJIH pa6oT o6'beAH
HeHHOB rpynnhl }J.y6Hhl -
EpeBaHa - liyxapecTa 
no HccneAoBaHHID pac
ceJIHHJI :JneKTpOHOB npo· 
TOHaMH H AeBTpOHaMH. 

~ 



B Bbi'IHC1IBTenbHOM ueHTpe EpesaHCKoro filH3H
qecKoro BHCTHTyTa. MaTeMaTBKH H3 EpeBaHa pa6o
TaiOT B COTPYJI.HB'IeCTBe C OHJIH, MHOrHe B3 HHX 

npoWDH CTalKBpOBKY B )J.y6He. 

B onLlTax Ha EpesaHCKOM CBHxpoTpoHe npBweB•

IOTCJI CTPBMepHLle KaMepLl . B nponecce H3rOTOBJJeBBJI 

HX BCllbiTLlBIUIH Ha CBHXPOIUIKJIOTpOHe B )].y6He . • 

«<>peOHOBaJI ny3blpbKOBaJI KaMepa «<>H3H'IeCKOrO BH· 
CTHTyTa. Ilone3HLlB 06'beM KaMepLl - 300 A, KaMepa 
pa60TaeT B CHnbHOM MarHBTHOM none /19 Krcj. 



Be.nyUUle rpy3HHCKHe 
~H3HKH, pa60TaBWHe B 
06'be,nHHeHHOM HHCTH
TyTe. Cnesa Hanpaso: 
,nHpeKTop CyxyMcKo
ro ~H3HKO-TeXHHqecKo
ro HHCTHTyTa P.r. Ca
nyKsa,n3e, 3ase.nym11U1il 
na6opaTopHeil x.nepHOH 
~H3HKH T6HnHccKoro 
YHHBepCHTeTa H . C .AMa
rno6enH, 3ase,nym11UIH 
Ka~e.npoil x.nepHOH ~H-
3HKH T.H.KonaneilwsH
nH, npo~eccop TrY 
r.A.qHnaWBHnH, 3ase
,ny1011UIH Ka~e.npoil Teo
peTHqecKoil ~H3HKH 
H.lll .BawaKH,n3e. 

~ 
pi 
HI 
p 
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rpyJHHCJCHe 
'\TARIIJRP. B 

B na6opaTopHH Jl,ll.epHoi ilJHJHJCH TrY se,IJ.eTcll o6-
p a6oTxa CHHMJCOB C nyJhlpbKOBhiX KaMep, 06Jiy'leH
HhiX Ha ycxopHTeJIJIX B )J;y6He H Cepnyxose . 3TH 
p a60Thl BhiROJIH.KIOTCJI B TeCHOM COTPY.II.HH'IeCTBe C 

OHRH. 

8 ORhiTaX Ha )J;y6HeHCKOM CHHXPOJ.UIKJIOTpOHe 6hi
Jia HCROJibJOBaHa nponaHOBaJI nyJhlpbKOBall KaMepa, 
C,IJ.eJiaHHaJI B TrY RO,IJ. pyKOBO,II.CTBOM P .r .CaJiyKBa,IJ.

Je. 

t--

0,11.HO H3 HOBhiX 3,11.aHHB 
T6HJIHccxoro rocy,ll.ap
CTBeHHoro YHHBepcH 
TeTa. 

B na6opaTopHliX TrY 
se,IJ.eTCB o6pa6oTxa 
Jl,ll.epHhiX 4JoT03MYJib -
CHi, noJiy'leHHhiX H3 
06be,II.HHeHHOrO HHCTH
TyTa. 3THMH pa6oTaMH 
pyKOBO,II.HT H .H.KocTa
naWBHJIH /Ha nepe,II.HeM 

nnaHe/.~ 



AToMHWH peaKTOP HH
CTBTYTa li,IJ.epHOH cPB3BKB 
AH Y36eKCKOH CCP. 

~ 

Ha BcecoJ03HOM coBew.aHBB no npo6new.aw. Teo
pHD 3new.eHTapHbiX qacTBU, opraHB30BaHHOM B Taw-
KeHTe AKaAew.Beii HaYK Y3CCP npB co,ll.eiicTBBB 
OHJIH /1972 r./: ,IJ.HpeKTOP HJI<l> AH Y3CCP 
npoclleccop Y . f . fynliMOB, npoclleccop n.W.Xo,ll.)!{aeB 
B aKa,ll.eMBK M.A.MapKOB. 

HHC" 
ylKe OK 
TBqeCK 
cHBMK~ 

Ha) 
C .XY)il 
)l.y6Hb 
KOTOP 
t-UI<l> · 



HHcTBTYT Jl~epHoii f!Ja3BKB AH Y36excKoii CCP 
yJKe OKOJIO 20 neT COTpy~HB'!aeT C OHJIH B Teope
TB'IeCKBX B 3KcnepHMeHTaJibHbiX accne~oBaHBJIX. Ha 
CHHMKe: HOBOe 3~aHHe HHCTHTyTa Jl~epHOH f!JH3BKB. 

Hay'IHbiH COTpy~HBK HHCTBTyTa Jl~epHOii f!JB3BKB 
C.XyJKaeB 3HaKoMBT npaexaawero B TawxeHT B3 
.LJ.y6Hbl y'leHOX:O OHJIH B.A.XanKBHa c annaparypoii, 
KOTOpall HCUOJib3yeTCJI B COBMeCTHbiX HCCJie~OBaHBJIX 

HJI¢> H OHJIH. 

MHOrBe BhiUYCKHBKB 
TaWKeHTCKoro YHBBep
CBTeTa UpOIWlll CTa
lKBPOBKY B ,ll;y6He no~ 
pyKOBO~CTBOM Be~YllUIX 

TeopeTHKOB OHJIH. Ha 
CHBMKe: rpynna Teo
peTBKOB YHBBepCHTeTa B 
OHJIH - yqacTHBKOB 
BceCOID3HOrO COBema

HHJI B TaWKeHTe. ~ 



YcnewHo pa3BBBa-
eTCJI coTPYJJ.HH'IeCTBO 
HHCTBTyTa ~H3HKB Bw
COKHX 3HeprHii AJJ 
Ka3axcxoii CCP c 
OHJIH. AxTHBHOe yqac
THe B 3TOM COTPYJJ.HH
'IeCTBe npBHHMAIOT 34-
weCTHTenb JJ.HpeKTOpa 
HHCTBTyTa H.JI .qaCHH
KOB B 3&Be.D.YIO~ na-
6opaTop&ei. 3.r.Eooc. 

HHCTBTYT ~B3HKB 
Axa.D.eMBH HAYK A3ep-
6aiJJ.lKAHCKOH CCP. 
~HOrBe COTPYJI.HHKB 
3TOrO HHCTBTYTA npo
XOJJ.BJIH CTalKHpOBKY B 
.IJ.y6He, no.D.JJ.eplKHBIUOT 
HAY'IHWe CBJI3H C yqe

HWMB OHJIH. 

AToMHWi. peaKTOP HH
CTHTyTa ~H3HKB Axa.u.e
MHB HAYK naTBHHCKOH 

CCP. Y'leHwe OHJIH 
OK&3anB 3TOMY BHCTH
TYTY UOMO~b B no.u.ro
TOBKe KA.D.POB H B no
CTAHOBKe BCCne.u.oBA

HJIH. 



... 
0ABH 83 BeAYUUIX Teo· 

peTaxos OHJIH B.r .Ka 
Awwescxali BhlCTynaeT 
aa ceMauape no xsau
TOBOH TeOpHH DOnll B 
A3ep6aliA~aucxoM ro
cyAapcTBeHHOM YHHBep· 
CBTeTe. 

H HCTBTYT liAepHhlX 
HccneAoBauaB: AH Yx
paaucxoli CCP CBll3hl· 
BaeT c OHJIH MHoroneT
Hee Hay'IHOe COTPYAHB· 
'leCTBO . 

.. 



• • 

BH.D. Ha TeppHTOpHlO HHCTHTyTa JI,QepHOB qmJHKH 

H HftCTHTyTa JI.QepHLIX HCCne.QOBaHHii B P)Ke)Ke . 

Y'leHwil: HJ OHJIH H.M.rpaMeHHI(KHii , .QOI( . 3 .Kop-

6en B .QO~. JI.Po6 Ja OOC~eHHeM COBMeCTHO no
ny'ieHBLIX pe3ym.TaTOB • 

HoBoe 3.QaHHe ,Z,&3B-
'Iecxoro HHCTHTyTa 
qcAH B llpare. B 
3TOM 3,QaHBH HaXO.QHT
CJI 0T.Qen BLICOKHX 
JHepruil: . 

~ 



ilJHlHJCH 

PlKelKe. 

eCTHO IIO · 

~ 

HOBA-820 - BW'IHCJIBTem.Hall wanuDla, ynpaB· 
JIJI~Jl B pelKBYe "Ha JIBHHH" OIIepllnHJIYH H3YepH· 
T eJD.HWX CTOJIOB CAMET H H3YepHTeJD.HWX WBICpO· 

CICOIIOB TIYOC. ~ 

Jla60paTQPBll HliCTH" 
TyTa 31CCIIepBMeHTaJlh" 
HOA: clJH3HICH CAH B 
r.KoiiiBne AJill o6pa· 
60TICB CHHMICOB C IIY " 
3Wph1COBWX ICaMep. 

~ 



KonneKTBB coTpy,D.
HBKOB 3neKTpOTeXHB
qeCKOrO HHCTHTyTa 
CAH 3a Hana,D.KOB an
napaTypw ,D.nll H3Me
peHBll BWCOKoqacTOT
HWX CBOBCTB TOHKBX 
cnoes. 

Csepxnposo,D.JIUVIB 
na6opaTOPHWB MarHHT 
,D.nll o6pa3oBaHBll Mar
HHTHWX noneii ,!1.0 10 T 
H3 csepxnposo.D.Jimeii 
nposonoKH, H3roTos
neHHwii s 3neKTpoTex
uuqecKOM HHCTHTyTe 
CAH. • 

, 



corpy,A
' TeXHH· 

TOHXHX 

~ 

Y CTpOBCTBO .IUIJI Ha
nwneHHJI csepxnposo
AJIIIUIX nneaox, H3ro
rosneaaoe B 3nexrpo
TeXHH'IecxoM HHCTHTy
Te CAH. 

MaoroyroJlbHWii war-
HITHWB aHanH3aTop 
npo,Ayxros JI,Aepawx 
peaxuai /MynLTH-
cnenporpa.4J/. • 

Annaparypa c xa-
wepoii- MHWeHLIO AJJJI 
H3MepeHHJI yrnOBWX 
pacnpe,Aeneaaii' nporo
HOB B JI,Aepawx peax
ua•x (d-p) c no:wo
~»10 nonynpoBO.AHHxo
swx ,AeTeXTOpOB. 



YBBBepcanbBWB ABYX" 
oca~»i cnei<TpoweTp 
MeAneHBWX HeHTpOHOB 
SPN -100 A»Jl accne
AOBaHBJl (n-e) B3aBM0" 
AeBCTBBB Ha MOHO· 
KpBCTanne 186W . 

HeiTpoaawi rea epa
TOP, pa3pa6oTaHHWB B 
ycTaHOBneHHWH B tllB • 
3B'IeCICOM BHCTBTyTe 
CAH A»Jl B3yqeHBJl 
peaK~BH (n,d) c pe3o· 
HaHCHWMB B 6WCTpWMB 
aeiTpoaawa. 



Pei!JpaJKepaTop 
3 He -

- 4 He , CKOHCTPYHPOBaH
HbiB B HHCTHTyTe Jl~ep
HOB i!JHJHKH 'ICAH ).I.JIJI 
OXJiaJK~eHHJI MHilleHeB 
flOJIJipHJOBaHHbiX Jl~ep 

~o TeMnepaTyp 0,02 K . 

• 

HJroTosneuae npo-
CMOTpOBbiX H HJMepH
TeJibHbiX nonyaBTOMa
TOB CAMET B 4>H-
JHqeCKOM 
'ICAH. 

HHCTHTyTe 

~ 

rpai!JaqeCKHB H ani!Ja
BHTHO-UHi!JpoBOB ~c
nnei CO CBeTOBbiM Ka-
paH~amoM, paJpa6o-
TaHHbiB B OT ~ene 
JJieKTPOHHbiX HCCJle~o

BaHHB HR4> 'ICAH. ~ 
,. 

-0 0 
0 



[ HA IIOPorE HOBbJX HCKAHHH @] 

20- JieTHHH I06HJieH 06'be)J.HHeHHOrO HHCTHTyTa .H)J.ep

HbiX HCCJie)J.OBaHHH COBna)J.aeT C Ha'laJIOM HOBOH n.HTHJieTKH 

IIHCTHTyTa. YtieHble )J;y6Hbl u HHCTHTYTOB couuaJIHCTH'Ie

CKHX cTpaH, coTpy.IJ.HH,IaiOIUHX c OHRH, ycnewuo 3aaepwa.H 

TeKYI.UYIO n.HTHJieTKy, 3a6JiaroapeMeHHO npHCTynHJIH K no)J,

roTOBKe uoaoii: n.HTHJieTHeii nporpaMMbl. IIpaBHTeJibCTBa 

cTpau - tiJieHOB OHRH nocTaBHJIH nepe.IJ. KOJIJieKTHBOM 

lfHCTHTyTa cepbe3.dble 3'a)J.a'IH no pa3pa60TKe KaK n.HTH

JieTHero nnaua pa3BHTH.H OHRH, TaK H .IJ.OJiroapeMeHHoii 

nporpaMMbl Ha n.HTHa)J.UaTHJieTHHH nepHO)J.. 

YtieHhle )J;y6Hbl Be.IJ.YT uccJie.IJ.oBaHH.H B o6nacTH clJu3HKH 

3JieMeHTapHbiX tiaCTHU H•CTpyKTYPbi aTOMHOro .H.IJ.pa. 3TO 

Ta 06JiaCTb n03HaHH.H npHpO)J.bl, KOTOpa.H 06bi'IHO HMeHyeT

C.H ciJyH)J.aMeHTaJibHbiMH HCCJie)J.OBaHH.HMH, TaK KaK CB.H3aHa 

C H3ytieHHeM OCHOBHbiX npe)J.CTaBJieHHH 0 npHpO)J.e MaTe

pUB. IIporH03Hpoaauue pa3BHTH.H 3Toro uayquoro uanpaa

neHH.H, a TeM 6onee ero TexuuqecKoii 6a3bl npe.IJ.CTaBJI.HeT' 

co6oii: otieHL cno»rnyro 3a.IJ.a'ly H conp.H~euo c npeo)J.oJie

HHeM o6IUHX TPY.IJ.HOCTeii, npucyi.UHX nnauupoaauuro uayquo

ro noHCKa. 

3THX TPY.IJ.HOCTeii .D.Be. IIepaa.H 3aKJIIOtiaeTc.H B TOM, 

'ITO HaH60Jiee UeHHbiM pe3yJILTaTOM Hay'IHbi~.HCCJie)J.OBa-

HHH .HBJI.HeTC.H TaKOH, B KOTOpOM CO)J.ep~HTC.H OTKpbiTHe -
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uoaoro ciJaKTa HJIH uoaoii: 3aKoHoMepuocTH, npe.IJ.CKa3aTb 

unu npe.IJ.yra)J.aTL KoTopble 3apauee ueao3Mo~uo: Koueimo, 

ue Ka~.IJ.biH ciJaKT HJIH 3aKoHoMepHOCTb, .IJ.06b1Tble s npouec

ce Hay'IHbiX HCCJie)J.OBaHHH, npe)J.CTaBJI.HIOT )J.JI.H tieJIOBe

qecTBa 3Ha'IHTeJibHYIO UeHHOCTb. Mbl HHTepecyeMC.H B nep

BYIO O'lepe)J.b TaKHMH pe3yJibTaTaMH, KOTOpble )J,alOT B03-

MO~HOCTb npOJIHTb CBeT Ha ciJYH.IJ.aMeHTa~hHble 3aKOHbl 

npHpO)J.bl H n03HaHHe KOTOpbiX.)J.aeT MOIUHbiH ,TOJI'IOK HaytiHO

TeXHHtiecKoMy . nporpeccy, pa3BHTHIO HOBOH Texuonoruu: 

Re3ycnoauo, a uayKe npoBO.IJ..HTC.H u TaKue:ucc~e.IJ.oBaHH.H, 
KOr)J.a )J.eHb 3a )J.HeM, ro)J. 3a rO)J.OM npHXO)J.HTC.H H3Mep.HTb 

BepO.HTHOCTb npe)J.CKa3biBaeMOH3aKOHOMepHOCTH,yTO'IH.HTb 

npe.IJ.cKa3biBaeMble BeJIH'IHHbl KOHCTaln. Re3 3Toro ueao3-

MO~HO pa3BHTHe COBpeMeHHOH HayKH, oco6eHHO TaKHX 

ee OTpacJieii:, KaKHMH .HBJI.HIOTC.H ciJH3HKa 3JieMeHTapHbiX. 

qacTHU u ciJH3HKa aTOMHoro .H.IJ.pa. Ho B 3TOM nocne)J.HeM 

cnyqae y~e ropa3.IJ.O nerqe cTaBHTb uenu, HaMetiaTb cpoKH, 

nJiaHHpOBaTb pecypCbi H )J.OCTHraTb pe3yJibTaTHBHOrO Bbi

XO)J.a. YtieHble couuanucTHtiecKux cTpau, pa6oTaiOIUHe a 

)J;y6He, HMeiOT y~e 3HatiHTeJibHbiH OnbiT nJiaHHpOBaHH.H no-. 

HCKOBbiX HCCJie)J.OBaHHH. CBH)J.eTeJibCTBOM TOMY .HBJI.HIOTC.H 

Bbi.IJ.aiOI.UHec.H- pe3yJILTaTbl, nonytieHHble B na6opaTopu.Hx 

06'be)J.HHeHHOrO HHCTHTyTa H B HHCTHTyTaX CTpau-yqacT-



HBU. no npo6neMaM dJH3HKH x,npa H dJH3HKH :meMeHTapHbiX 

qaeTHU.. 

BTopou MoMeHT, o~pe.nenHJOIUHH eno:>KHOeTb nnaHHpo

Ba.HHH B HayKe, eBH3aH e TeM, "'TO Hay"'Hble Heene,noBaHHH 

B Hawe BpeMx Tpe6yJOT no,nqae annapaTypbl orpoMHbiX 

pa3MepoB. B BblnonHeHHe OAHOH Heene.noBaTenbe!(oH pa-

6oTbl HHOr,na BOBJieKaiDTeH eOTHH JIID,l\eH, 3aTpa"'HBaroTeH 

orpoMHble dJHHaHeoBLie peeypeLI. 3To Tpe6yeT xopoweu 

KOOPAHHaU.HH ,nexTeJibHOeTH eneu.HanHeTOB eaMOrO WHpo

KOrO npodJHnH, yqaeTHH B O,l\HOH pa6oTe HeeKOJibKHX He

ene,noBaTenbeKHX HHeTHTYTOB. 06menpH3HaHO, "'TO Ha 

eoBpeMeHHOM :nane 3anoroM yenewHoro pa3BHTHH Hay"'HbiX 

Heene,noBaHHH HBJIHeTeH BeeMepHaH KOHU.eHTpaU.HH yeHJIHH 

KonneKTHBOB Heene,noBaTeneu Ha HaH6onee nepeneKTBBHbiX 

Hay"'HbiX HanpaBneHBHX. 3TOT BTOpOH MOMeHT, KOTOpbiH 

paHee AOMBHHpOBan TOJibKO B opraHH3aU.HH WHpOKOrO TeX

HB"leeKoro eoTpy,nHH"leeTBa, B HaeTOHIUee BpeMH HBJIHeTeH 

BeebMa Ba)l{HbiM dJaKTOpOM, OTpa)l{aiDIUHMeH Ha eJIO>KHOM 

npou.eeee nnaHHpOBaHHH Hay"'HbiX Heene.noBaHHH. 

Bee nepe"'HeneHHble BbiWe npo6neMbl Haxo,nHnHeb B 

U.eHTpe BHHMaHHH Bbl,l\aiDIUBXeH y"leHbiX eOU.HaJIHeTH"leeKHX 

eTpaH, eo6HpaBWHXeH B ~y6He ,l\JIH o6ey>K,neHBH nyTeH 

,naJibHeHWerO pa3BHTBH Hay"'HbiX Heene,noBaHHH, pa3BHTHH 

nepBoro Me)l{)J.yHapo,nHoro Heene,noBaTeJibeKoro u.eHTpa eo

II.HanHeTH"leeKHX eTpaH. 

~HeKyeeHH noKa3aJIH, "'TO .nnx yenewHoro npoBe,neHHJI 

Hay"'HOro noHeKa He06XOAHMbl He TOJihKO HOBble Hay"'Hble 

HAeH H TanaHTJIHBbiH KOJIJieKTBB Heene,noBaTeneH, HO, 6e3-

yenOBHO, H HaJIH"'He nepBOKJiaCeHOH'6a3bl AJIH 3KenepH

MeHTaJibHbiX H TeopeTH"leeKHX Heene,noBaHHH. 06'be,l\BHeH

HbiH HHeTHTYT" Jl,nepHbiX HeeJie,noBaHBH 6biJI C03,l\aH HMeHHO 

AJIH Toro, "'T06bl y"leHble COU.HaJIHeTH"leeKHX CTpa-H MOrJIH 

eoo6ma eTpOHTb · TaKBe 3KenepHMeHTaJibHble yeTaHOBKH, 

KOTOpble OTKpbiBaJIH 6bl eoBepWeHHO HOBble 06JiaCTH Hayq

HOrO noHeKa H eoopy)l{eHHe KOTOpbiX He Beer,na ,noeTYllHO 

OT,neJibHO B3JITOH CTpaHe. 

~H3HKB-3KenepHMeHTaTOpbl, H3y"laiDIII.He H,l\pO H 3Jie

MeHTapHble qaeTBU.bl, noeTOHHHO 03afiO"leHbl peweHHeM 

Tpex npo6neM; KaK ,l\OeTH"lb B eTOJIKHOBeHHHX "laeTBU. 

HaHBbleWeH 3HeprHH, KaK nony"'HTb HaHBbleWyro HHTeHeHB

HOeTb nOTOKOB HaJieTaiDIII.HX qae.THU., KaK ,no6HTbeH npe,nenb

HO B03MO>KHOH TO"'HOeTH B npoBe,neHHH OnbiTOB. B Jia6opa

TOpBHX MHpa no BeeM 3THM HanpaBneHHHM Ha6nro,naeTea 

noeTOHHHbiH nporpeee, H, KOHe"'HO, Ta, KOTOpag HMeeT npH

OpHTeT no O,l\HOMY H3 nepeqHeJieHHbiX HanpaBJieHHH, nony

qaeT B03MO>KHOeTb nepBOH BBeeTH B ,neHCTBHe eHJibl 3KCne

pHMeHTaTOpOB B HeH3Be,naHHble o6naeTH H eo6paTb "ypo

>KaH" OTKpbiTHH fiOJibWOrO Hay"'HOrO H npaKTH"leCKOrO 3Ha

"leHBH. Yen ex B TaKOM nOeTOJIHHOM eopeBHOBaHHH B03MO)l{eH 

TOJibKO npH yenoBHH BbleOKOH KOHU.eHTpaU.HH yeHJIHH Ha 

e03AaHHB eOOTBeTeTBYIDIUeH TeXHH"leeKOH 6a3bl. 

Y"leHble 06'be,nHHeHHOrO HHeTHTyTa Jl,nepHbiX ··Beene~ 

AOBaHHH CKOHU.eHTpHpOBaJIH eBOH YCHJIHH Ha onpe,neneHHbiX 

HanpaBneHHHX dJH3HKH 3JieMeHTapHbiX qaeTHU. H aTOMHOrO 

Jl,npa, KOTOpble e yeneXOM pa3BHBaroTeH Ha npOTH)l{eHHH 

20-neTHero nepHo,na. Ilo3TOMY oCHOBHOH HX 3a6oTou JIB

JIJleTex pa3BHTBe TaKHX Tpa,nHU.HOHHbiX HanpaBneHHH, Ha 

KOTOpbiX B 6y,nymeM B03MO>KHO ,l\06HTbeH pewaiDIUHX yene

XOB B npOBe,l\eHBH Hay"'HbiX Heene,noBaHHH. 

Ilo.nroTOBKa nxTHneTHero H nepeneKTHBHoro nnaHoB 

yqeHbiMH eoii.HaJIHeTH"leeKHX eTpaH B OeHOBHOM 3aBep

WeHa, H y:>Ke BHAHbl KOHTYPbl KaK HOBOH nxTHneTKH,TaK 

H 6onee oT,naneHHoro 6y,nymero ~y6Hbl. 
06paTHMeH K dJH3HKe BbiCOKHX 3HeprHH, KOTopax po

,nHJiaeb co6eTBeHHo B ~y6He. HMeHHO 3,neeb 6blnH· eoopy

>KeHbl KpynHeHWBe B MHpe yeKOpHTeJIH U.HKJIOTpOHHOrO H 

eHHXpo4,Ja30TpOHHOrO THnOB, B KOTOpbiX 6biJI Henonb30BaH 

npHHU.Hn aBT04,Ja3HpOBKH, pa3pa6oTaHHbiH 3aMe"laTeJibHbiM 

eoBeTCKBM 4,1H3HKOM B.H.BeKenepoM. B pa3nH"'HbiX na6o

paTOPHJIX MHpa eo3,naHo u.enoe noKoneHBe yeKopHTeneB.. 

rHraHT )J,y6Hbl - eHHXpo4,Ja30TpOH - n03BOJIHJI noJiy"laTb 

3JieMeHTapHble qaeTBU.bl 

3HeprHH KOeMH"leeKHX 

e 3HeprBeH, paBHOH epe,nHeH 

"laeTHU., HO e HHTeHeHBHOeTHMH, . 
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B MHnnuap.n.w pa3 6onLmHMH. Y'ieHwe nony'iHnH B03MO:lK

HOCTL no CBOeMy YCMOTpeHHIO MeHHTb 3HeprHH H npHpO.IJ.Y 

qacTHU. .n.nH uccne.n.osaHHH pa3nH'iHblX H.n.epHbiX npou.eccoB. 

TaKHM o6pa3oM, OTKphiTHe 3Toro npHHU.Hna npespaTHno 

d!H3HKY 3neMeHTapHLIX 'iaCTHIJ, B O'ieHL TO'-IHYIO H TOHKYIO 

HayKy. 

0.n.HaKO HeCMOTPH Ha TO, 'iTO B HaCTOHIIJ,ee BpeMH B pac

nopH:lKeHHH y'ieHblX HMeiOTCH yCKOpHTenH, C006IIJ,aiOIIJ,He 

qacTHU.aM ropa3.n.o 6onLmyro 3Hepruro, d!H3HKH npo.u.on:lKaroT 

3a)l.yMblBaTLCH 06 3KCnepHMeHTaX C H3lly'ieHHeM, H.IJ.YIIJ,HM 

H3 KocMoca. H3 6e3.IJ.Hbl BceneHHOH H.IJ.YT qacTHU.bl TaKHX 

orpoMHblX 3Hepru:H, KoTopwx qenoseqecTso noKa He .n.o

CTHrno, H HeH3BeCTHO, CMO:lKeT llH KOr)l.a·HH6y)l.L )l.OCTH'ih. 

H3 KocMoca H.IJ.YT He TOllbKO npoTOHbl, 3neKTPOHbl, HO 

/'-ITO caMoe Y.D.HBHTenLHoe/ H u.enwe H.IJ.pa, pa3orHaHHble 

.IJ.O orpOMHblX 3HeprH:H. Il03TOMY KOCMOC, HaBepHoe, 6y.n.eT 

OCTaBaTLCH TeM :lKHBHTellLHLIM PO.D.HHKOM, K KOTOpOMY 

He pa3 6y)l.yT npHna)l.aTL d!H3HKH, H3My'ieHHble BHenpecTaH· 

HblX TeXHH'ieCKHX noHCKaX HOBblX MeTO)l.OB YCKOpeHHH. 

Pa3BHBaH d!H3HKY csepxBblCOKHX 3Hepru:H, cneu.uanHcTbl 

no ycKopHTenHM .n.osenH 3Hepruro ycKopeHHblX 'iaCTHU. AO 

coTeH F3B, H y:lKe ce:Hqac B CiliA pa6oTaeT npoTOHHblH 

CHHxpoTpOH Ha 500 T3B. Co3.n.aHbl TaKHe cno:lKHble ycTa

HOBKH, KaK YCKOpHTenH BCTpe'!HblX ny'-IKOB, KOTOpble n03BO

llHIOT nony'-IHTL .H CTOllKHYTL ny'-IKH 'iaCTHIJ,, )l.BH:lKYIIJ,HXCH 

C orpOMHLIMH CKOpOCTHMH HaBCTpeqy )l.pyr )l.pyry. 3HeprHH 

coy.n.apHIOIIJ,HXCH 'iaCTHIJ, npH 3TOM OKa3LIBaeTCH npHMO

TaKH dlaHTaCTH'!ecKo:H! TaK, npH cTonKHOBeHHH npoTOHOB, 

Ka:lK)l.blH H3 KOTOpbiX HMeeT 3HeprHIO 30 F3B, B CHCTeMe 

u.eHTpa Mace nonyqaeTcH 3HeprHH 60 F3B. qTo6w.n.ocTH'ib 

ee Ha o6bl'!HOM YCKOpHTene /B cnyqae HenO)l.BH:lKHOH MH

WeHH/, ero Ha)l.O CTpOHTb Ha 3HeprHIO He MeHLWe 2 TbiCH'-1 

F3B. Co3.n.aHHe TaKoro ycKopHTenH - .n.eno orpoMHO.H Tex

HH'ieCKOH CllO:lKHOCTH H 'ipe3Bbl'iaHHO BblCOKOH CTOHMOCTH. 

EcnH yqecTL, 'iTO CTOHMOCTL 1 F3B COCTaBnHeT npH6llH3H

TellLHO 1 M/111. py6ne:H, TO HeTpy.IJ.HO ce6e npe)l.CTaBHTb,_ 

KaKHe CYMMbl npHXO)l.HTCH HMeTL B BH.IJ.Y, ecnH pe'ib H)l.eT 
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06 3HeprHHX B COTHH F3B. B CBH3H C 3THM B HaCTOHIIJ,ee 

BpeMH CTaHOBHTCH RCHbiM, 'iTO, npO)l.BHraHCb no WKane 

3HeprHH, He06XO)l.HMO He TOllbKO CTPOHTb yCKOpHTenH 

npHMOrO )l.eHCTBHH, HO H KOM6HHHpOBaTL HX B ycTaHOBKH' 

CO BCTpe'iHblMH ny'!KaMH, 'iTO n03BOnHeT C)\enaTb 3Haqu

TellbHblH CKa'iOK no WKane 3HeprHH. 

0.D.HaKO qenoBe'ieCKaH MblCllh He MO:lKeT CMHPHTLCR 

C HeB03MO:lKHOCTLIO HaHTH HOBble MeTO)l.bl YCKOpeHHR, Tex

HH'ieCKH 6onee nporpeccHBHble H, KOHe'iHO, 6onee .n.eme

Bble. HMeHHO 3TO no6y.u.uno yqeHblX ,D;y6Hbl Ha'!aTL noHCK 

B HOBOM HanpasneHHH, H OHH npe,IUIO:lKHllH O'ieHb 3aMaH'!H

BYIO u.n.ero HOBoro MeTo.n.a ycKopeHHH, TaK Ha3blBaeMoro Kon

neKTHBHoro. B 3TOM MeTo.n.e co3.n.aroTCH ycnoBHH .n.nH yc"' 

KOpeHHH He O)l.HHO'iHblX 'iaCTHIJ,, a IJ,ellOH rpynnbl - KOllbiJ,a 

3lleKTpOHOB, BHyTpH KOTOporo, KaK )l.ecaHTHHKH, CH)l.HT 

TH:lKenLie npoTOHbl. YcKopeHHe 3neKTPOHOB ocymecTBHTb 

ropa3.n.o nerqe, '!eM npHMO ycKOpHTL npoTOHhl, H no3TOMY 

oKa3hlBaeTcH B03MO:lKHblM, 6wcTpo ycKopHB 3neKTPOHbl .n.o 

orpoMHbiX CKOpOCTeH, O)l.HOBpeMeHHO YCKOpHTb H npoTOHbl. 

TaKo:H no.n.xo.n. 6wn npe.n.no:lKeH H pa3pa6aTblBaeTCH B Ha

CTOHIIJ,ee speMH B )l;y6He. O.n.HaKo Ha nyTH pemeHHH 3TOH 

npo6neMbl - C03)l.aiiHH YCKOpHTellH Ha BblCOKHe 3HeprHH -

eliJ,e HMeiOTCH 3Ha'!HTenLHble TPY.D.HOCTH, KOTopwe npe.n.

CTOHT npeo.n.oneTb. B HOBOM nHTHneTHH d!H3HKH ,IJ.y611bl 

6y)l.yT HHTeHCHBIIO pa60TaTL B 3TOM HanpaBneHHH, Hnep

BaH IJ,ellb Ha HX nyTH - yCKOpHTellb MHOr03apH)l.HblX HOHOB 

Ha HOBOM npHIIIJ,Hne. TonLKO nocne 3TOrO HOBaH H)l.eH 

C03)l.aiiHH YCKOpHTenH MO:lKeT nony'-IHTb nyTeBKY B :lKH3Hb. 

TaKHM o6pa30M, pa60Tbl eiiJ,e MIIOrO, HO OHa MO:lKeTOKy

nHTbCH C llHXBOH, TaK KaK 6y)l.yT 3ano)Kellbl OCHOBLI HOBOrO 

nO)l.XO)l.a K C03)l.a11Hl0 KaK YCKOpHTenH Ha CBepXBblCOKHe 

:?.HeprHH, TaK H ycKOpHTene:H MHOr03apH.IJ.HblX HOHOB.,KpoMe 

Toro, )l.llH )l.OCTH:lKeHHH CBepXBblCOKHX 3HeprHH HMeeTCH 

B03MO:lKIIOCTb HCnOllb30BaTb npHHIJ,Hn BCTpe'iHblX ny'-IKOB. 

B o6nacTH d!H3HKH BLICOKHX 3Hepru:H yqenhle OM..HH 

6y.n.yT HIITeHCHBHO npo)l.On:lKaTb nporpaMMY HCClle)l.OBaHHH 

3neMenTapnwx B3aHMo.n.e:HcTBHH. B 6y.n.yiiJ,e:H nHTHneTKe 



., 

HOBble B03MO>KHOCTH B :HOB o6naCTH OTKpOeT 3aBepweHHe 

peKOHCTPYKUHH CHHXPO~a30TpOHa H nonHOe HCnOnh30BaHHe 

ero B pe>KHMe Me,I\neHHoro BhiBO,I\a nyqxa. 3axaH'IHBaeTC.H 

coopy~eHHe HoBoro 3KcnepuMeHTanLHoro naBHnLoHa, xo

TOphlii n03BOnHT ~H3HKaM-3KCnepHMeHTaTopaM 3Ha

'IHTenLHO paCWHpHTh B03MO~HOCTH nOCTaHOBKH OnhiTOB, 

OC06eHHO B o6naCTH pemiTHBHCTCKOH .H,I\epHOH ~H3HKH. 
qTO KacaeTC.H ~H3HKH 3neMeHTapHbiX 'laCTHU npH O'leHL 

BbiCOKHX 3HeprH.HX, TO cne,I\yeT 3aMeTHTh, 'ITO B )J;y6He 

H B cTpaHax - qneHax OH.HH B cne,I\yroxneM miTHneTBH He 

6y,I\eT 3aBepWeHu COOpy~eHHe HOBbiX 6a30BLIX ycTaHOBOK, 

KOTOphle 6LI npeBOCXO,I\HnH no CBOHM napaMeTpaM /3Hep

rH.H, HHTeHCHBHOCTL/ cytneCTBYIOIUHe YCTaHOBKH HCCne

,1:\0BaTenLCKHX neHTpoB MHpa. Ilo3TOMY y'leHLie OH.HH 6y

.I\YT HHTeHCHBHO npO,I\O~aTL CBOH HCCne,I\OBaHH.H B 3TOH 

o6naCTH, HCnOnL3Y.H ycTaHOBKH ,1:\pyrHX HCCne,I\OBaTenL

CKHX HHCTHTYTOB, C KOTOphiMH HaC CB.H3LIBaeT TeCHOe 

COTPY.I\HH'IeCTBO. Tax, ~H3HKH )J;y6HLI nonyqunu BHccne,I\o

BaHH.Hx Ha 'ycxopHTene 76 F3B B CepnyxoBe p.H.I\ BLI,I\aro

IUHXC.H pe3ynLTaTOB. B HX 'IHCne cne,I\yeT OTMeTHTh o6-

Hapy~eHHe aHTHTpHTH.H, ycTaHOBneHHe 3aKOHOMepHOCTeH 

B ynpyrOM B3aHMO,I\eHCTBHH npOTOHOB C npOTOHaMH, B pe

reHepanuu xaoHoB, B non.HpH3anuoHHLIX 3$4lexTax npu pac

Ce.HHHH nHOHOB Ha non.HpH30BaHHLIX HyKnOHaX. 

B HOBOM n.HTHneTHH 6y,I\eT npo,I\on~aTL pa6oTaTL B Cep

nyxoBe p.H.I\ xpynHLIX 6a30BLIX ycTaHOBOK OH.HH: MarHHT-

HLiii ucxpoBoii cnexTpoMeTp, >KH.I\KOBO.I\OPO.I\Ha.H ny3LipLxo

Ba.H xaMepa "JIIO,I\MHna" H . .I\P· IlnaHHpyeTCH coopy>KeHHe 

HOBLIX ycTaHOBOK OH.HH /HanpHMep, PHCK/, a Tax~e 
CytneCTBeHHa.H MO,I\epHH3aUHH HMeiOtneHC.H 3KCnepHMeH

TanLHOH 6a3LI OH.HH B CepnyxoBe. OT Ha:t't(e'leHHoii npo

rpaMMLI HCCne,I\OBaHHH B 3TOH o6naCTH 3HeprHH MO>KHO 

O~H,I\aTL HOBLIX neHHLIX pe3ynLTaTOB. 

.6onLWaH H,I\eHHaH H TeXHH'IeCKaH BOOpy>KeHHOCTh yq~

HLIX )J;y6HLI n03BOnHna HM npHHHTh yqacTHe B nocTaHOBKe 

nepBLIX 3KCnepHMeHTOB Ha KpynHeHWeM B HaCTOHtnee BpeM.H 

ycxopHTene Mapa Ha 500 F3B B CII!A. B 3THX onLITax, 

KOTOphle .HBHnHCh npo,I\On~eHHeM 3KCnepHMeHTOB, npOB0-

,1:\HBWHXC.H B )J;y6He H CepnyxoBe, nony'leHLI,Ba>KHLie ,1:\aHHLie 

0 npOTOH-npOTOHHOM B3aHMO,I\eHCTBHH npH CBepXBhiCOKHX 

3HeprH.HX. HcnonL30BaHHe cTpyiiHoii BO.I\OPO.I\HOii MHWeHH 

OKa3anOCh HaCTOnLKO nporpeCCHBHOH MeTO,I\HKOH, 'ITO B 

HOBOM n.HTHneTHH 3TO HanpaBneHHe nony'IHT ,1:\anLHeiiwee 

pa3BHTHe. 

B Te'leHHe MHOrHx neT OH.HH ycnewuo COTPY.I\HH'IaeT 

c EaponeiicKHM neHTPOM .H,I\epHLIX uccne,I\oBaHHii 

/I.J.EPH/. 3TO COTPY.I\HH'IeCTBO 6y,I\eT npo,I\On~aTLC.H H 

pacwup.HTLC.H. OH.HH nnaHHpyeT B cne,I\yromuii n.HTHneTHHii 

nepHO.I\ npoaecTH p.H.I\ COBMeCTHLIX 3KcnepHMeHTOB o6~e

,I\HHeHHLIMH rpynnaMH, cocTO.HIUHMH H3 ~H3HKOB OH.HH H 

ero CTpaH-y'laCTHHU, a TaK~e ~H3HKOB IJ.EPHa, Ha HOBOM 

CHHXpoTpoHe Ha 400 F3B U.EPHa • .6Y.I\YT BeCTHCL Tax~e 

COBMeCTHLie TeopeTH'IeCKHe HCCne,I\OBaHH.H, CB.H3aHHLie C 

~H3HKOH BCTpe'IHhiX ny'IKOB H ~H3HKOH 3KCnepHMeHTOB Ha 

3TOM ycxopHTene. 

PeweHHe ~YH.I\aMeHTanLHLIX ~H3H1.fecxux 3a,I\a1.f Tpe6yeT 

C03,I\aHH.H BbiCOKOHHTeHCHBHbiX YCKOpHTeneii 3apH~eHHLIX 

'laCTHU C 3HeprHHMH 6onee TLICH'IH F3B H CHCTeM BCTpeq-

HLIX nyqxoa, 3KBHBaneHTHLIX o6LI'IHLIM ycxopHTe-
. 6 

nHM Ha 3HeprHH MacwTa6a 10 T3B. Coopy~eHHe 
ycTaHOBKH Taxoro xnacca, KoTopaH 6Lina 6LI qpe3BLI'IaiiHo 

nepcneKTHBHOH, He npe,I\yCMaTpHBaeTCH B HaWeM lfHCTH

TyTe. CoaMeCTHoe npe,I\no~eHHe PH.I\a HHCTHTYTOB CoaeT

cxoro Coro3a o B03MO~HOM coopy~eHHH ycxopHTenLHo

HaxonHTenLHoro xoMnnexca /YHK/ B ,I\Hana3oHe 3Hepruii 

2-5 T3B Ha OCHOBe HCnonL30BaHHH CBepxnpOBO.I\HIUHX Maf

HHTOB B YCKOpHTene H KaHanax ny'IKOB, a ·TaK~e KH6epHe

TH'IeCKHX MeTO,I\OB ynpaBneHHH CHnLHO 3aHHTepeCOBano 

«<)u3HKOB OH.HH H cTpaH, ero yqacTHHn. Ilo .I\OCTHrHyToii 

,1:\0roBopeHHOCTH Me~y OH.HH H H<llB3 /CepnyxoB/ Haw 

liHCTHTYT. 6y,I\eT yqacTBOBaTL B pa3BHTHH npoeKTHLIX H 

uccne,I\oBaTenLCKHX pa6oT no YHK. 

B Te'leHBe nocne,I\HHX neT B CBH3H c pexoHcTpyxnueii 

CHHxpo~a3oTpoHa B ycxopHTenL, cnoco6Hhlii ycxopHTL ner-
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KHe H.n;pa .no caepxBhiCOKHX 3HepruB:, B OHJIH 3apo.n;unacL 

HOBaH o6naCTL HCCne,ZJ;OBaHHH B liJH3HKe BbiCOKHX 3HeprHH -

penHTHBHCTCKaH H,ZJ;epHaH liJH3HKa. 

B HOBOM nHTHlleT~H B )J;y6He 6y.n;yT npe.n;npHHHTbl 

nepBble warH no no.n;rOTOBKe KOpeHHOH peKOHCTpyK:UHH 

yCKOpHTeng npOTOHOB Ha OCHOBe CBepxnpOBO,ZI;HllUIX MarHH

TOB B YHHKanLH}'lO YCTaHOBKY - HYKllOTpOH, KOTOpag 

n03BOnHT npOBO,ZJ;HTL HCCne,ZJ;OBaHHH no penHTHBHCTCKOH 

H,IJ;epHOH liJH3HKe. linaro.n;apg KOMnaKTHOCTH YCKOpHTeng 

ero MO>KHO 6y.n;eT pa3MeCTHTL B TYHHene no.n; ,ZJ;eHCTBYIOll\eH 

ceB:qac MaWHHOH H BbiBeCTH nyqKH qacTH:U B HOBbiH 3KCne

pHMeHTanLHbiH naBHllLOH. 

IIpuMeHeHHe caepxnpoao.n;HllUIX MarHHTOB no3BOnHT no

nyqHTL 3HaqHTenLH}'lO 3KOHOMHID.3neKTp03HeprHH, 3aTpa

quaaeMOH Ha co3.n;aHHe MarHHTHoro nonH. Caepxnpoao.n;g

ll\HH YCKOpHTenL MO>KeT HMeTL KaMepy MeHLWHX pa3Me

poa, a 3HaqHT, B HeB: 6y.n;eT nonyqeH nyqwuB: BaKyyM, H 

YMeHLWaTCH, cne,ZJ;OBaTenLHO, noTepH YCKOpHeMbiX qac

TH:U, qTo B HTOre no3BOllHT YCKOpHTL C 6onLWHMH HHTeH

CHBHOCTHMH He TOllLKO npOTOHbl, HO H TH>Kenble qaCTH:Ubl 

/annOTL .no KanL:UHH/. Hawu 4J:H3HKH HMeroT 3HaquTenL

HbiH OnbiT B pa3pa60TKe CllO>KHbiX KpHoreHH~X CHCTeM, 

H 3TO C03,ZJ;aeT 6naronpHHTHble OCHOBbl ,ZJ;llH peanH3a:UHH 

TaKoro npoeKTa HMeHHO B )J;y6He. )J;y6HeHCKHH HYKllOTpOH 

MO>KeT CTaTL nepBbiM B CO:UHanHCTHqecKHX CTpaHaX yc

KOpHTeneM TH>KenbiX HOHOB, HCnonL3YIDll\HM HBneHHe CBepx

npoao.n;HMOCTH, qTo no3BOnHT liJH3HKaM OHJIH ell\e 6onee 

3414leKTHBHO yqacTBOBaTL B co3.n;aHHH Ha 3TOM npHH:UHne 

H 6onee KpynHoB: ycTaHoBKH. 

Hccne.n;oaaHHH no penHTHBHCTCKOH H.n;ep~oB: liJH3HKe, 

wupoKyro nporpaMMY KOTOphlx MO>KHO 6y.n;eT ocyll\eCTBHTL 

Ha HyKnOTpOHe, n03BOllHT yqeHbiM CO:UHanHCTHqecKHX CTpaH 

3arnHHYTL B COBepweHHO He H3yqeHHYID o6naCTL B3aHMO

.n;eHCTBHH MHOrOHYKllOHHbiX CHCTeM. Ha yCKOpHTene', KO

TOPLIH MO>KeT ycKopHTL npoTOHbl .no 3HeprHH acero 20 T3B, 
npH YCKOpeHHH H,ZJ;ep 6y.n;yT ,ZJ;OCTHrHyTbl 3HeprHH B COTHH 

T3B. TaKHM o6pa3oM, 4JH3BKH OHJIH CMoryT H3yqaTL ga-
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neHHH B CTOllKHOBeHHHX H,ZJ;ep npH ,ZJ;OBOllLHO BLICOKHX 3Hep

rHHX. 

Heo6xo.n;HMO OTMeTHTL, qTo pa3BHTHe uccne.noaaHHH 

npH BLICOKHX 3HeprHHX C MHOr03apH,ZJ;HLIMH HOHaMH 6y.n;eT 

HMeTL 6onLWOe 3HaqeHHe He 'I.'OllLKO ,ZI;llH H,ZJ;epHOH 4JH3HKH, 

HO H ,ZI;llH .n;pyrHX OTpacneH, TaKHX, KaK Me,ZJ;HUHHa, fiHono

rHH, KOCMHqecKHe HCClle,ZJ;OBaHHH, npOMbiWneHHaH TeXHO

norHH. Bee 3TO noKa3biBaeT, qTo I!JH3HKH ,ll;y6Hbl CMoryT 

npOBO,ZJ;HTL HHTepeCHLie HCClle,ZJ;OBaHHH B o6naCTH, r.n;e HeT 

npoTopeHHLIX .n;opor, a ecTL noKa TonLKO Y3KHe, H3BHnH

CTLie TpOnHHKH. 

HcTopuqecKH cno>KHnocL TaK, qTo uccne.noaaHHH B o6-

nacTH 4JH3BKH 3neMeHTapHLIX qacTH:U H CTPYKTYPLI H.n;pa 

6LinH Haqa TLI B )J;y6He Ha CHHXPO:UHKllOTpOHe, KOTOpLIH 

B CBOe BpeMH HBllHllCH HaHfionee MOll\HLIM YCKOpHTeneM 

MHpa. 06naCTLIO npoMe>KyToqHLIX 3HeprHH ofiLiqHO npHHHTO 

HMeHOBaTL o6naCTL 3HeprHH ,ZJ;O 1 T3B, npH KOTOpLIX 

HHTeHCHBHO po>K,ZJ;aiDTCH nHOHLI, HO KOTOpLIX He,ZJ;OCTaToqHo 

.n;nH po>K.n;eHHH cTpaHHLIX qacTH:U. Hccne.n;oaaHHH B TaKoM 

,ZJ;Hana30He 3HeprHH OKa3anHCL BeCLMa nnO,ZJ;OTBOpHLIMH. 

Ha .n;aHHOM HanpaaneHHH B OHJIH y>Ke nonyqeHo MHoro 

:UeHHLIX pe3ynLTaTOB, O,ZJ;HaKO H B 6y.n;yll\eM OHO OCTaeTCH 

qpe3BLiqa8:Ho npuaneKaTenLHLIM. HMeHHO B 3TOH o6nacTH 

3HeprHH ycnex .n;ena pewaeT B03MO>KHOCTL npHMeHeHHH 

nyqKOB npe.n;enLHO BLICOKOH HHTeHCHBHOCTH H MOHOXpOMa

THqHOCTH. B CBJI3H c 3THM B OHJIH Ha npoT.8>KeHHH .nnu

TenLHoro BpeMeHH ae.n;yTCH uccne.n;oaaHHH no pa3pa6oTKe 

cHnLHOToqHLIX ycKopHTeneB: B·TaKoM .n;uana3oHe 3HepruB:. 

B nHTHneTHH 197 6- 1980 rr. 6y.n;yT 3aaepweHLI pa6oTLI 

no peKOHCTPYKUHH CHHXPO:UHKllOTpOHa B:UHKllOTpOH C npo

CTpaHCTBeHHOH aapua:uueB: MarHHTHoro nonH. TaKHM o6-

pa30M, 4JH3HKH nonyqaT B caoe pacnopH>KeHHe ycTaHOBKY 

C HHTeHCHBHLIMH nyqKaMH npOTOHOB H BTOpHqHLIX qacTH:U. 

3TO n03BOllHT npO,ZI;On>KHTL HayqHLie HCCne,ZJ;OBaHHH CBOHCTB 

3neMeHTapHLIX qacTHU /pe.n;KHe pacna.n;LI/, g.n;ep, Me3o

aTOMHLIX H Me3oMoneKynHpHLIX npo:ueccoa. AKTyanLHOCTL 

HCCne,ZJ;OBaHHH B 3TOH o6naCTH 3HeprHH CTaHOBHTCH oqe-
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BH,IJ;HOH, ecJIH yqecTL, "'TO Ha HLIHeWHeM 3Tane, n03HaB CHCTeMa TaH,IJ;eMHOrO yCKOpeHHJI Ha ,IJ;BYX UHKllOTpOHaX 

TaK MHOrO 0 npHpO,D;e B3aHMO,IJ;eHCTBHJI H30llHpOBaHHbiX H YCKOpeHbl TaKHe TJI)I(ellble JI,D;pa, KaK KCeHOH. O,IJ;HaKO y)l(e 

npOTOHOB c' Heii:TpOHaMH H JI,IJ;paMH, MLI He pacWHclJpOBaJIH B nepBbiX 3KCnepHMeHTaX CTano O"'eBH,IJ;HLIM, "'TO ,IJ;llJI 

,IJ;O KOHUa npHpO,IJ;y CHll 7 CBJ13biBaiOIUHX HYKllOHLI B JI,D;pax. ,IJ;allLHeHWHX pa60T no CHHTe3y TpaHcypaHOBLIX 3lleMeHTOB 

06naCTL npoMe)l(yTO"'HLIX 3HeprHH npH06peTaeT BCe Heo6XO,IJ;HMO, C O,IJ;HOH CTOpOHLI,_ nO,IJ;HJITL 3HeprHIO HOHHLIX 

6onLWyro npHKlla,IJ;Hyro HanpaBneHHOCTL. HHTeHCHBHO pa3- ny"'KOB, a C ,IJ;pyroii: - yBeJIH"'HTL HX HHTeHCHBHOCTL. ,[J;ng 

BHBaiOTCJI pa60Tbl no npHMeHeHHIO MeTO,IJ;OB npOTOHHOH nony"'eHHJI cynepTJI)I(enLIX JI,IJ;ep Ba)I(HLIM JIBllJieTCJI peweHHe 

TepanHH 3llOKa"'eCTBeHHbiX Onyxoneii:. ,[J;ng pa60TLI Ha pe- BOnpoca 0 B03MO)I(HOCTH YCKOpeHHJI CaMLIX TJI,_(enLIX JI,D;ep, 

KOHCTpyHpOBaHHOM UHKllOTpOHe 6y,IJ;eT C03,IJ;aHa HOBaJI 3clJ- TaKHX, KaK BHCMYT HJIH CBHHeU. TaKHM o6pa30M, clJH3HKaM 

clJeKTHBHaJI HCClle,IJ;OBaTenLCKaJI annapaTypa. ,[J;y6HLI JICHO, "'TO He06XO,IJ;HMO ,IJ;enaTL B 3TOM HanpaBneHHH, 

B HaCTOJI(Uee BpeMJI B pJI,IJ;e na6opaTOpHH MHpa B 3TOM JICHLI TaK)I(e H uenH ,IJ;aHHLIX HCCne,IJ;OBaHHH. 0.D;HOH H3 

,IJ;Hana30He 3HeprHH BBO,IJ;JITCJI B CTpOH MOIUHLie YCKOpH- HaH6onee HHTepeCHLIX 3a,IJ;a"' JIBllJieTCJI nOHCK TaK Ha3LIBae-

TellLHLie ycTaHOBKH, "'TO ,IJ;eMOHCTpHpyeT nepcneKTHBHOCTL MOrO "OCTpOBa CTa6HnLHOCTH" TpaHcypaHOBLIX 3lleMeHTOB. 

,IJ;aHHoro HanpaBneHHJI. YcKopHTenLHaJI ycTaHOBKa B Jloc- EcnH npe,IJ;cKa3aHHJI TeopeTHKOB BepHLI, To, B03MO)I(HO, 

AnaMOCe /CillA/ JIBllJieTCJI CaMOH KpynHOH, H Ha Heii CyiUeCTByroT ,IJ;OCTaTO"'HO CTa6HnLHLie TpaHcypaHOBLie 3ne-

npe,D;nonaraeTCJI nony"'HTL TOK npOTOHOB HHTeHCHBHOCTLIO MeHTbl C aTOMHbiM HOMepOM B paiioHe 114-124. HecoM-

,IJ;O 1 MA.,"'TO nO"'TH B 500 pa3 npeBbiCHT HHTeHCHBHOCTH HeHHO, 3Ta 3a,IJ;a"'a HMeeT 6onLWOe TeopeTH"'eCKOe H Tex-

cyiUeCTBYffiUUIX yCKOpHTeneii:. 0,IJ;HaKO H 3TO He npe,D;en. HH"'eCKOe 3Ha"'eHHe. 

CI>H3HKaMH ,[J;y6Hbl noKa3aHO, "'TO Ha YCKOpHTellJIX THna ,[J;mi npoBe,IJ;eHHJI pa60T no nepe"'HCneHHLIM npo6ne-

"Me30HHLIX clJa6pHK" MOryT 6LITL, no-BH,IJ;HMOMy, nonyqeHLI MaM npe,D;nonaraeTCJI B HOBOM nJITHlleTHH pa3pa6oTaTL 

ny"'KH orpOMHbiX MOIUHOCTeii: /TbiCJI"'H H ,IJ;eCJITKH TbiCJI"' H C03,IJ;aTL HOBble YCKOpHTenH MHOro3apJI,D;HLIX HOHOB. Ha 

KHllOBaTT/, "'TO n03BOJIHT Bnocne,IJ;CTBHH npeBpaiUaTL Ta- nepBOM 3Tane npe,D;nonaraeTCJI COOpy.D;HTL UHKllOTpOH C 

KHe ycTaHOBKH B HaCTOJIIUHe clJa6pHKH no pa.D;HaUHOHHoii ,IJ;HaMeTpoM nonrocoB MarHHTa . 4 MeTpa. B .D;anLHeiiweM 

npOMLIWlleHHOH TeXHOllOrHH. B HOBOM nJITHneTHH B,lJ;y6He 6y,IJ;yT npOBO,IJ;HTLCJI pa3pa60TKH YCKOpHTeng MHO_r03apJI,IJ;-

6y,IJ;yT npO,D;Oll)l(aTLCJI HCCne,IJ;OBaHHJI MeTO,!J;OB C03,IJ;aHHJI yc- HLIX HOHOB UHKllOTpOHHOrO THna C ,IJ;HaMeTpOM nonroCOB 

KOpHTeneii ,IJ;nJI 3TOrO nepcneKTHBHOrO HanpaBneHHJI. OKOllO 7 MeTpOB. EcJIH )l(e HCCne,IJ;OBaHHJI B pa3pa60TKe 

Tpa,D;HUHOHHLIM HanpaBneHHeM Hay"'HLIX HCCne,IJ;OBaHHH YCKOpHTellJI MHOr03apJI,D;HLIX HOHOB Ha KOnneKTHBHOM npHH;.. 

OHJIH JIBnJieTcJI H3yqeHHe B3aHMO.D;eiicTBHJI ycKopeHHLIX UHne npHBe.D;yT K nonyqeHHro HOHHLIX ny"'KOB Heo6xo,IJ;HMLIX 

MHOr03apJI,D;HLIX HOHOB C aTOMHLIMH JI,D;paMH. 3.D;eCL clJH3HKH napaMeTpOB, TO B03MO)I(HO, "'TO H 3TOT YCKOpHTenL 6y,IJ;eT 

HHcTHTyTa y)l(e nony"'HJIH pJI,IJ; BLI,IJ;aiDIUHXCJI pe3ynLTaToB: HcnonL30BaH .D;nJI npoBe,IJ;eHHJI onpe,IJ;eneHHoro KOMnneKca 

CHHTe3 HOBLIX TpaHCypaHOBLIX 3lleMeHTOB, OTKpLITHe npo- pa60T no CHHTe3y TpaHCypaHOBLIX 3lleMeHTOB. 

TOHHOH pa,D;HOaKTHBHOCTH, OTKpLITHe CnOHTaHHO ,IJ;ellJIUUIXCJI BLIWe 6blnO CKa3aHO 0 6onLWHX npHKlla,IJ;HLIX B03MO)I(-

H30MepoB. YcneXH pa60T C MHOr03apJI,D;HLIMH HOHaMH B HOCTJIX HCClle,IJ;OBaHHH · C MHOr03apJI,IJ;HLIMH HOHaMH npH 

3Ha"'HTenLHOH CTeneHH onpe,IJ;ellJIIOTCJI TeM, "'TO B ,[J;y6He BLICOKHX 3HeprHJIX. B o6naCTH He60JILWHX 3HeprHH, nony-

CBOeBpeMeHHO 6LIJIH pa3pa60TaHLI H C03,IJ;aHbl UHKJIH"'eCKHe "'aeMLIX Ha UHKllOTpOHaX, f)l(e ceiiqac 3TH B03MO)I(HOCTH 

YCKOPHTenH MHOr03apJI,D;HLIX HOHOB, ,IJ;aiOIUHe ny"'KH BLICOKOH npeBpa(UaiOTCJI B TeXHH"'eCKyro peaJILHOCTL. Pa3pa6oTaH 

HHTeHCHBHOCTH. B nocne.D;Hee BpeMJI peaJIH30BaHa TaK)I(e - MeTO,IJ; nonyqeHHJI CBepXTOHKHX clJHnLTpOB .C nOMOIULIO 6oM-
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6ap,11;HpOBKH nneHOK MHOr03ap.H,IJ;HhlMH HOHaMH. IlpHMeHeHBe 

MHOr03ap.H,IJ;HhlX HOHOB o6e~aeT ,IJ;aTb 3Ha'IHTenbHhlH 34MlleKT 

B CaMhlX pa3llH'IHhlX OTpacn.HX TeXHHKH H HapO,IJ;HOrO X03.HH

CTBa. BenyTc.H ycnemHhle HccnenosaHH.H no HMnnaHTau,BH 

nonynpOBO,IJ;HHKOB, 'ITO n03BOn.HeT no-HOBOMY nO,IJ;OHTB K 

npo6neMe C03,1J;aHH.H nonynpOBO,IJ;HBKOBhlX ycTpOHCTB C 3apa

Hee 3anporpaMMBpOBaHHhlMH 4>H3H'IeCKHMH xapaKTepHCTB

KaMH H T.):l. 

Ha npoT.H>KeHHB nponon)KHTenbHoro nepHona B OH.HH 

ycnemHO pa3BBBaiDTC.H BCCnenosaHH.H no HeHTpOHHOH 4>B-

3HKe. Ea30H ,IJ;ll.H HHX .HBn.HeTC.H YHBKanbHhlH HMnynbCHhlH 

BCCnenoBaTenbCKBH peaKTOp Ha 6hlCTPhiX HeHTpOHaX 

HE P- 30. HecMoTp.H Ha To, 'ITO Mo~oCTb 3Toro peaKTO

pa HesenHKa /s cpenHeM oHa •cocTaBn.HeT oKono 30 KBm, 
'ITO COOTBeTCTByeT MO~HOCTH 06hi'IHOrO ManOnBTpa)KHOrO 

aBTOM06HnH/, OH ycnemHO KOHKypHpyeT C rHraHTCKHMH 

HCCll~,IJ;OBaTellbCKHMH peaKTOpaMH MO~OCTbiD B ThiC.H'IH 

KHllOBaTT. 3TO 06'b.HCH.HeTC.H TeM, 'ITO B OTllH'IBe OT 06bl'I

HhiX CTaiJ,HOHapHhiX peaKTOpOB OH pa6oTaeT HMnynbCHO, 

)J;aBa.H O'leHb KOpOTKyiD no BpeMeHB H MO~yro BCnhlmKy 

HeB.TpoHoB. Me)K)J;y scnhlmKaMH peaKTop "Mon'IBT", H an

napaTypa He 3arpy>KeHa Memaro~M 3KcnepHMeHTY 4>oHOM 

nOCTOpOHHHX 'laCTHIJ,, 'ITO C03,1J;aeT O'leHb 6naronpH.HTHhle 

ycnOBH.H ,IJ;llH npOBe,IJ;eHH.H MHOrHX OnbiTOB. ~B3HKaMH CTpaH -

yqacTHHU. OH.HH Ha 3TOM peaKTope nposeneHo MHoro HH

TepeCHhiX 3KCnepHMeHTOB: OflbiThl C non.HpH30BaHHhiMB 

HeHTpOHaMH H .H,IJ;paMB, C ynbTpaxonO,IJ;HhiMH HeHTPOHaMH, 

BccnenosaHH.H no HeiiTpoH-anL4>a-peaKu,H.HM, no onpene

neHHID CnHHOB B036Y>K.IJ;eHHbiX .H,IJ;ep. 

Ilponon)KHTenbHa.H 3Kcnnya Tau,H.H HE P- 30 noKa3ana, 

'ITO HMnynbCHhiH peaKTOp OKa3biBaeTC.H cpaBHBTellbHO ,IJ;e

meBbiM, npocThiM H Hane>KHhiM npH6opoM. ,D;n.H Hero He 

Tpe6yeTC.H rpOM03,1J;KHX CHCTeM oxna)K,IJ;eHH.H, KaK Jpl.H CTa

lJ,HOHapHhiX peaKTopos. OnHaKo co3naHBe ero npencTaBn.Hno 

3Ha'IHTenbHhle Hay'IHhle B HH>KeHepHhle Tpy.IJ;HOCTB, KaK 3TO 

6blsaeT scerna, Korna npBxonHTC.H pa3pa6aThlBaTb no

HacTo.H~eMy OpHrHHaHbHble npH60pbi. ,IJ;eHCTBBTenbHO, 6bi-
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no HenpOCTO 3aCTaBHTb C MaTeMaTH'IeCKOH TO'IHOCTbiD npo

neTaTb O,IJ;HH KyCOK nnyTOHH.H MHMO ,11;pyroro, nonyqag 

CTporo onpeneneHHyiD no BHTeHCHBHOCTH BCnhliiiKY HeHT

pOHOB. Ho 3Ta 3anaqa ycnewHo peweHa. ~B3HKH ,D;y6Hhl 

B HOBOM n.HTBneTHH 3aBepWaT pa60Thl no C03,1J;aHHID HOBO

ro, 6onee MO~oro BMnynLciwro peaKTopa, c HHTeHCHB

HOCTbro, B COTHB pa3 6onLweB., 'leM HEP-30. 3To no3so

nHT HMeTb HMnynbCHble flOTOKH HeHTpOHOB orpOMHOH BH

TeHCHBHOCTH. TaKBM o6pa3oM, y'leHhle cTpaH - qneHOB 

OH.HH, cneiJ,HanH3Hpyro~ec.H y ce6.H Ha ponBHe B pa6oTax 

Ha HccnenosaTenbCKHX peaKTopax,nony'laT B03MO>KHOCTb 

CTaBHTb YHHKallbHble 3KCnepHMeHThl, HCnOllb3Y.H MO~hlH 

HMnynLCHhiH peaKTop ,D;y6Hhl - HE P- 2. 
Hap.Hny c HccnenosaHHeM ueB.TpOHHhlMH MeTonaMH 

CTPYKTyphl 11,11;ep 6ynyT pacmHpeHhl pa6oThl no 4>H3HKe 

TBepnoro Tena C HCnOllb30BaHHeM MO~biX HeHTpOHHbiX 

ny'IKOB. 3To, B csoro oqepenb, npHnacT e~e 6onbwyro 

npaKTH'IeCKyiD HanpasneHHOCTb 4>YH,IJ;aMeHTanbHhlM HC.Cne

,IJ;OBaHH.HM, npOBO,IJ;HMhlM C HeHTpOHaMH. 

Pa3BHBa.H mHpoKyro nporpaMMY HccnenosaHHH B o6-

nacTH 4>H3HKH 3neMeHTapHhlX 'laCTHIJ, H 4>H3HKH aTOMHOrO 

.H,11;pa, yqeHhle ,IJ;y6Hbl WHpOKO HCnOllb3yiDT B CBOHX OnbiTaX . 

pa3Hoo6pa3Hyro annapaTypy, B KOTopoB. see 6onLmyro 

ponb HrpaeT Bhi'IHCllHTellbHa.H TeXHHKa. ~CnH paHbWe 

HccnenosaTenH ·ynosneTBOp.HnHcb MaTeMaTH'IecKoii o6-

pa60TKoB. ,IJ;aHHhiX TOllbKO nocne TOrO, KaK 3KCnepHMeHT 

6bln 3aKOH'IeH, TO B HaCTO.H~ee BpeM.H OHH Be,IJ;yT o6pa-

60TKY HenocpencTseHHO B npou.ecce onblTa H He

MenneHHO nonyqaroT MaTeMaTH'IeCKHe pe3ynbTaThl npo

BO.IJ;HMhlX 3KcnepHMeHTOB. 3TO, C O,IJ;HOH CTOpOHhl, n03Bo

IDieT csoespeMeHHO KoppeKTHposaTb xon caMoro onhiTa, 

a C ,!J;pyrOH - BKniD'IeHHe Bhi'IHCllHTenbHOH TeXHHKH 

B KOMnneKC 3KCnepHMeHTallbHOH annapaTyphl ,IJ;aeT B03-

MO>KHOCTb CTaBHTb CllO>KHeiimHe 3KCnepHMeHThl, KOTOpble 

paHee 6hlnB 6hl npOCTO HeMbiCnBMhl. 

B HOBOM n.HTHneTBH B ,IJ;y6He C03,1J;aeTC.H MO~hlH Bbl

'IHCnBTenbHbiH u,eHTp C HMeiD~MHC.H, a TaK>Ke HOBhiMH 
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MO~HblMH 3BM, KOTOpble BO MHOro pa3 yBenH'iaT npOH3-
BO~HTenLHOeTL MaTeMaTH'ieeKOH o6pa60TKH TeopeTHqee
KOH H 3KenepHMeHTanLHOH HHI)}OpMaU.HH, nonyqaeMOH B Ha
yqHblX Heene~OBaHH.RX, "fi TeM eaMblM B 3Ha'iHTenLHOH 
eTtmeHH pa3pewaT npo6ne:My noeTO.RHHoro "rono~a", Ko
TOpblH HenblTblBaiDT I)}H3HKH npH o6pa60TKe 3KenepHMeH
TanLHblX ~aHHblX. 06WHPHblH KOMnneKe pa60T 6y~eT npo
Be~eH B na6opaTopH.RX IIHeTinyTa no o6eeneqeHHIO Bbl'iHe
nHTenLHblMH MaWHHaMH, KOTOpble 6y~yT Henoepe~eTBeHHO 
eB.R3aHbl e 3Kenep.HMeHTanLHblMH yeTaHOBKaMH, pa6oTaiD
~MH Ha yeKOpHTen.RX H peaKTopax. B OeHOBHOM 3TO 6y~yT 
MaWHHbl e~HHOH eepHH - EC, pa3pa6a TLIBaeMble eTpaHaMH 
C3B B paMKax eou.HanHeTH'ieeKoH Hay'iHO-TeXHH'ieeKoH 
HHTerpaiJ.HH. EenH yqeeTL e~e, 'iTO 3TH MaWHHbl 6y~yT 
eB.R3aHbl e U.eHTpanLHblM Bbl'iHemfTenLHblM KOMnneKeOM 
eHeTeMOH eB.R3H, a •TaiOKe TO, 'iTO ~OeTyn K 6onLWHM Ma
WHHaM 6y~eT o6eene'ieH eHeTeMOH TepMHHanOB ~n.R o6-
~eHH.R ·e· 3BM, pa3Me~eHHblx··no pa3nH'iHblM na6opaTo-

. ' 
pH.RM, TO MO:>KHO Ha~e.RTLe.R, 'iTO B ene~yiD~eM n.RTHneTHH 
I)}H3HKH )1;y6Hbl nonyqa T OTnH'iH}'ID 6a3y ~n.R BbleOKOllpOH3-
BO~HTenLHOH MaTeMaTH'ieeKOH 06pa60TKH 3KenepHMeH
TanLHblX ~aHHblX. MawHHbl BoiLMYT na ee6.R orpoMHblH 
06'beM paeqeTOB, ~n.R KOTOp,blX H}')KHO 6blnO 6bl npHBne'iL 
eOTHH MaTeMaTHKOB H I)}H3HKOB. 0HH B03LM}'T Ha ee6.R 
H 6peM.R 3a6~T. no OT6opy npou.eeeoB B3aHMO~eHeTBH.R 
qaeTHIJ. H .R~ep, · KOTOpble npoeTO HeB03MO:>KHO 6blnO 6bl 
npOH3Be_eTH ,I\pyrHMH MeTO~aMH. 

Ocy~eeTBn.R.R nporpaMMbl 3KenepHMeHTanLHblX He
ene~OBaHHH Ha eBOHX yeTaHOBKaX, I)}H3HKH e03~aiDT HOB}'ID 
3KenepHMenTanLHYID annapaTypy. OT ee opHrHHanLHoeTH 
H npOH3BO~HTenLHOeTH B eoqeTaHHH e XOpOWeH H~eeH, 
3aRO)KeHHOH B 3KenepHMeHT, a TaK)Ke OT nanopHeTOeTH 
3KenepHMeHTaTOpa MO:>KIIO O:>KH~aTL HOBblX pe3ynLTaTOB 

6onLWOH TeopeTH'ieeKOH H npaKTH'ieeKOH 3Ha'iHMOeTH. C 
Ka:>K~blM ro~oM annapaTypy npHxo~HTe.R ~enaTL Bee 6onee 
~oporoH H eno:>KHOH. Ka:>K~blH war B rny6L MHpa 3neMeH
TapHblX qaeTHIJ., K peweHHID npo6neMbl eHn, eB.R3blBaiD~HX 
npoToHbl H HeHTPOHbl B .R~pax, eTaHoBHTe.R Bee TPY~Hee. 
IlpHpO~a HeOXOTHO Bbl~aeT. eBOH ee'KpeTLI, eTaB.R nepe~ 3K
enepHMeHTaTopaMH npo6neMbl qpe3BLI'iaHHOH CRO:>KHOeTH.u 
Il03TOM}' B nnaHaX 06'Le~HHeHHOrO HHeTHT}'Ta rip'em;·eMaT
pHBaeTe.R 3Ha'iHTenLHOe paewHpeHHe npOH3BO~eTiseHHblX 
MO~HoeTeH, KOHeTpyKTopeKHX 6wpo H 3KenepHMeHTanLHblX. 
MaeTepeKHX, B KOTOpblX }''leHble BMeeTe ~}HH:>KeHepaMH 
H pa60'iHMH 6y~yT rOTOBHTL HOBble. }'HHKanLHble H MO~ble 
3KenepHMeHTanLHble }'CTaHOBKH ~n.R eBOHX HayqHblX He
ene~oBaHHH. EonLWOH o6'beM pa6oT npe~eTOHT e~enaTL H. 
enen.HanHeTaM eTpaH-yqaeTHHU., KOTOpble }' ee6.R B HHCTH
T}'TaX TaK:>Ke 6y~yT eo·3~amlTL HOBble 3KenepH'MeHTanL
Hble yeTaHOBKH ~ml Oe~eeTBneHH.R 3KenepHMeHTOB Ha ye
KOPHTen.Rx H pea:KTopax ,ll;y6Hbl. B HOBOM H.RTHneTHH TaKa.R 
ci>opMa HayqHoro eoTpy~HH'ieeTBa 6y~eT paewHp.RTLe.R. 

Pa3pa6aTblBa.R eBOHnnaHbl Ha HOBOe n.RTHneTHe, a TaK-
:>Ke Ha ~nHTenLHblH nepHO~, yqeHble ,lJ;y6Hbl B OeHOBHOM. 
.ReHO npe,D.eTaBR.RIOT u.enH, KOTOpblX OHH eo6JipaiOTe.R ~o
eTH'ih. ,lJ;n.R o6eene'ieHH.R He06XO~HMOH KOHU.eHTpaiJ.HH yeH
nHH Ha eaMblx rnaBHLix HanpaBneHH.RX 6bln e~enaH Bbl6op 
3THX HanpaBneHHH. OnblT 06'Le~HeHHoro HHeTHTyTa .R~ep
HhlX Heene~OBaHHH, y6e,D.HTenLHO. llOKa3blBaeT, 'iTO B na-
6opaTOpH.RX lfHeTHT}'Ta C yeneXOM pa3pa6aTblBaiDTe.R O'ieHL 
nepeneKTHBHble HanpaBneHH.R. ,ll;n.R ~oeTH:>KeHH.R ~anLHeH
WHX yenexoB Heo6xo~HMo"npo~on:>KaTL BeeTH Heene~oBaHH.R 
Ha BhleOKOM TeopeTH'ieeKOM ypOBHe, e· HenonL30BaHHeM 
.nepe~OBOH TeXHHKH, 3HeprH'iHO npHBneKa.R K HHM BblCOKO
KBanHI)}HIJ.HpOBaHHLIX eneiJ.HanHeTOB H3 B03~0:>KHO 6onLwero 
'iHena na6opa TOPHH H HHeTHTYTOB eTpaH - qneHoB OH.HH. 

--~----~---@-------------



XapaKrepublii .QJIJI 
,D;y6Hbl neii3aJK - Bonra, 
MocKoBcKoe Mope, Ka
Han HMeHH MOCKBbl. 
EoJibWHe H MaJible, nac
caJKHpcKHe H rpyJOBble 
cy.Qa npoxo.QJIT no JTHM 
BO.QHbiM TpaccaM MHMO 
,D;y6Hbl. 

lliJIJOJ .V 1 coe.QHHJ!er 
MOCKOBCKOe MOpe H 
KaHaJI c Bonroii. ~ 
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BecHoi ~y6ua yTo
naeT B a6noueBow ~Be
Ty . 

rocTeii ~y6HLI npHHH
waeT yroTHax H Kow
~opTa6enLHaa rocTHHH
~a ua 6epery Bonru, 
nocTpoeuuaa no npoeKTY 
6onrapCKHX apXBTeKTO
pOB. 





AeTB coTpyAHBKOB 
061oeAHBeBBOrO HBCTB
TyTa )"'aTC.R B COBpe
weBBWX, xopomo o6opy
JlOBaHBWX 3,D.aBBIX. Ha 
cBBwxe - wxona N- 8. 

HoBoe 3,D.aBBe ,D.eTcxol 
WY3WKanloBOi WKOJIW. 
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Ho~~~ ~anexo BB~eu Ipxo ocBe~euuwA 6acceiH 
"ApXBMe~" . 

IlepBWe 3AITJiblBW B 
HOBOM 6acceii.ue. 

IlpBITHO, xor~a pyxy 
~Horo ~e.wnuoua no~

HBMaeT ~OKTOp !llH3HKO
MaTeMaTB~eCKBX HayK 
B .A.HBKBTBH. 

~ 



Tp&JUI~BOBBWi M&C-
COBWi KJ)OCC B& npB3 
BMeBB aKaAeMBKa 
B.H.Bexcnepa BcerAa 
co6BpaeT :uaoro yqacT
BKJCOB B 6onem.UUIKOB. 

CTapWBi aay'IBWi co
TPYABBK KaBABAaT 4!B-
3BKO·MaTeMaTB'IeCKBX 
aayx K.O.OraHec.aa -
OABH B3 OCBOBaTenei 
CeK~BB WTaBrB B )J;y6Be, 
BOCUBTaBmei MaCTepOB 
cnopTa B 'leMnBOBOB Co
BeTcxoro Col03a. 



EJQe OAHO yBJJe'leBBe 
COTPYABBICOB OHJIH 
lKBBOU!lCb. 

Ha BhiCT&BKe pa60T 
H .A .Koaeuxosoli: . 

BwcT)'JIJieBBe .zteT-
cxoli: xoposoli: CTYABB 
"~y6aa" B bORbWOM 
3ane Mocxoscxoli: ro-
cy.ztapcTseaaoli: xoa-
cepsaTopBB. ~ 

B ~owe xyn&Typw 
OHJIH 'l&CTO npoxo.ztiT 
BBTepeCBhle KO~epThl, 

BCTpe'IB, cneKT&KnB. 
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