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[(eJIH H 3a,QaqH 
06'be,QHHeHHOrO 
HHCTHTyTa 
li,QepHbiX 

c.:> 

HCCJie,QOBaHHH 

06'he,IUIHeHHbiH HHCTHTYT JI,AepHbiX HCCne,AOBaHHH HMeeT CBOeii: u;enblo: 

o6ecneqeHHe COBMeCTHOrO npoBe,AeHHJI TeopeTHqecKHX H 3KCnepH· 

MeHTanLHbiX HCCne,AOBaHHH B o6naCTH JI,AepHOH <i>H3HKH yqeHLIMH rocy

,AapCTB - qneHoB HHcTHTyTa; 

CO,AeHCTBHe pa3BHTHID JI,AepHOH <i>H3HKH B rocy,AapCTBaX - qneHaX 

HHCTHTyTa nyTeM 06MeHa om.ITOM H .AOC·TH:>KeHHJIMH B npoBe,AeHHH Teo

peTHqecKHX H 3KCnepHMeHTanLHbiX HCCne,AOBaHHH; 

fiO.A,Aep:>KaHHe CBJI3H C 3aHHTepeCOBaHHLIMH HaD;HOHanLHbiMH H Me:>K· 

,AyHapO,AHbiMH HayqHo • HCCRe,AOBa TenLCKHMH H ,ApyrHMH opraHH3aD;HJIMH 

B ,Aene pa3BHTHJI JI,AepHOH <i>H3HKH H H3biCKaHHJI HOBLIX B03MO:>KHOCTeii: 

MHpHOrO npHMeHeHHJI aTOMHOH 3HeprHH; 

CO,AeHCTBHe BCeCTOpOHHeMy pa3BHTHID TBopqecKHX CfiOC06HOCTeii: 

HayqHo·HCCne,AOBaTenLCKHX Ka,ApOB ro.cy,Aa pCTB • qneHOB HHCTHTyTa. 

Bceii: caoeii: ,AeJITenLHOCTLID HHCTHTYT 6y.AeT co,Aeii:cTaoaaTL Hc

nonL30BaHHID JI,AepHOH 3HeprHH TORLKO ,AR JI MHpHbiX u;eneii: Ha 6naro 

acero qenoaeqecTaa. 

: 
Ycmae OH.JIH, zAaea II 



Jla6opaTOpHH 

H OCHOBHbl8 
ycTaHOBKH 

Ol1Hl1 

• 

lla6opaTOpHH TeOpeTHqecKOH ~H3HK H 

lla6opaTOpHH BhlCOKHX JHeprHH 

CHHXpo~a30TPOH ,IJ;nH ycKopeHHH npOTOHOB ,!1;0 3 eprHH 10 r3B 

lla6opaTopHH H,IJ;epHhlX npo6neM 

CHHxpou;HKnoTpoH ,IJ;nH ycKopeHHH npoTOHOB ,IJ;O JHeprHH 680 MJB 

ll a 60 paT 0 pH H H ,II; e pH hl X p e a K IJ; H H 

I..(HKllOTpOHhl ,IJ;llH yCKOpeHHH MHOr03apH,IJ;HhlX HOH OB 

lla6opaTOpHH HeHTpOHHOH ~H3HKH 

HMnynLCHhlH peaKTop Ha 6hlcTphlx HeHTpoHax 

lla6opaTOpHH BhlqHCllHTenLHOH TeX H HKH 

H aBTOMaTH3aiJ;HH 

OT,IJ;en HOBhlX MeTO,IJ;OB ycKopeHHH 

5 
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Bae,QeHHe B 1975 ro,11;y 06'be,IJ;HHeHHbiB HHeTHTYT 

yenewHo BblnonHHn nnaH HayqHo-Heene,IJ;o

Ba TenLeKHX pa60T. llonyqeHbl HOBble Ba:>K

Hble pe3ynLTaTbl B o6naeTH tPH3HKH 3neMeH

TapHb1X qaeTH:U, H,D;epHOB tPH3HKH, a TaK:>Ke 

B o6naeTH pa3BHTH11 MeTO,IJ;OB Heene,IJ;OBaHHB. 

TeopeTHKaMH HHeTHTyTa nonyqeHbl HO

Bble ,IJ;aHHble B Heene,IJ;OBaHHH eTeneHHbiX 

aBTOMO,IJ;enLHbiX aeHMllTOTHK, OllHebiBaiOlD;HX 

B3aHMO,IJ;eBeTBHe qaeTH:U e 6onLWOB nepe

,IJ;aqe:B: HMnynLea. HaoeHoBe npHH:UHnaaBTo

Mo,IJ;enLHOeTH H npaBHn o6o6IUeHHoro paJ

MepHoro aHanH3a KBapKOBbiX aMnnHTY,IJ; HaB

,IJ;eHa 3HepreTHqeeKaH H yrnoBaH JaBHeH

MOeTH ,IJ;H4>ti>epeHn;HanLHbiX eeqeHHB paeeeg

HHH Ha 6onLwHe yrnbl. Bb1BO,IJ;bl 3THX pa6oT 

nonyqHnH 3KenepHMeHTanLHOe llO,II;TBep:>K,IJ;e

HHe. B paMKax HenHHeBHOB KHpanLHOB H 

HenoKanLHOB TeOpHH nong y,IJ;anoeL OllHeaTL, 

B xopoweM eornaeHH e 3KenepHMeHTanLHbi

MH ,IJ;aHHbiMH, p11,11; tPHJHqeeKHX HBneHHB, 

eBH3aHHbiX e eHnLHbiMH, ena6biMH H 3neKT

poMarHHTHbiMH B3aHMO,IJ;eBeTBH11MH llHOHOB 

llpH HH3KHX 3HeprHHX. llpe,IJ;nO:>KeHa H Beene

,IJ;OBaHa B03MO:>KHoeTL onHeaHHH eBo:B:eTB 

He,IJ;aBHO OTKpbiTbiX HOBbiX Y3KHX BeKTOpHLIX 

Me30HOB B paMKaX :UBeTHOB eHMMeTpHH H 

TpexTpHnneTHOB MO,IJ;enH. 

Heene,IJ;oBaHa ponL ManoKBaJHqaeTHq

HLIX KOMllOHeHT B BOnHOBLIX tPYHK:UHHX 

BLieOKOB036y:>K,IJ;eHHbiX eoeTOHHHB. llpe,IJ;no

:>KeH npHH:UHnHanLHO HOBbiB MeTo,IJ; BblqHe

neHH.It HeBTpOHHbiX eHnOBbiX tPYHK:UHB H 

06'bHeHeHO llOBe,IJ;eHHe S - BOnHOBOB eHnOBOH 

tPYHK:UHH B paBOHe ee MHHHMyMa. ilpoBe,IJ;eH 

paeqeT tPOPMtPaKTOpOB 11,11;ep B peaK:UHHX 

nepe,11;aqH HyKnoHOB. PaeeMoTpeHbl MO,IJ;enH, 

OllHebiBaiOlD;He eHeTeMbl ,IJ;H3neKTpHK -

eBepxnpOBO,IJ;HHK,a TaK:>Ke eHeTeMbl eerHe

T03neKTpHqeeKOrO THna H THlla 6HHapHbiX 

paeTBOpOB. ilO,IJ;XO,IJ; K Heene,IJ;OBaHHIO MO

,IJ;enLHbiX eHeTeM paenpoeTpaHeH Ha eHeTe

MLI e 06MeHHbiMH eHnaMH H KynOHOBeKHM 

B3aHMO,IJ;eBeTBHeM. 

YqeHble OH.HH npoBenH p11,11; 3KenepH

MeHTOB Ha eepnyxoBeKoM yeKopHTene. Ha 
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OCHOBe 7600 C06biTHH, 3aperHCTpHpOB aH

HhlX B ~BYXMeTpOBOH BO~OpO~HOH KaMepe 

"Jlro~MHJia", o6nyqeHHOH B nyqKe cena

pupoaaHHhlX aHTHnpoTOHOB c HMnynLCOM 

22 F3B/c, npoae~eH aHaJIH3 o~HoqacTuq
HhlX HHKJII03HBHhlX cneKTpOB BTOpHqHhlX 

qacTHI.J; . C nOMOII.{biO ~BYXMeTpOBOH npo na

HOBOH KaMepbl HCCJie~OBaJIHCb KOrepeHTHOe 

B3aHMO~eHCTBHe nHOHOB C Jl~paMH H 3aK<Y

HOMepHOCTH 3apJI~OBOrO 06MeHa B n H OH

HYKJIOHHhlx aJaHMo~e:HcTBHJIX npu HMnyn Lce 

40 F3B/c. 06e pa6oTLI npoao~HJIHCb 6 o nL

WHMH rpynnaMH yqeHhlX 06'be~HHeHHOrO 

HHCTHTyTa, a TaK)I(e Hai.J;HOHaJibHhlX HHCTH

TYTOB CTpaH-yqacTHH:u; OWJIW. Ha n y qKe 

nOJIO)I(HTeJibHO JapJI)I(eHHhlX qaCTHI.J; C HM

nyJibCOM 45 F3B/c HJMepeHhl nonJ~pHJa:u;HJI 
B ynpyroM pacceJIHHH pp, 11+ p , J<+ pH na

paMeTp nOBOpOTa CnHHa B pp-pacCeJIHHH . 

Wccne~oaaHHJI BhlnonHeHLI rpynno:H yqeHhlX 

OWJIW H W<I>B3, WT3<1> H HHCTHTyTa B CaK ne. 

3aaepweH 3KCnepHMeHT no nOHCKy HOB hlX 

MeTaCTa6HJibHhlX qacTHI.{ CO BpeMeHeM )I(H3-

HH BnJIOTb ~0 MHJIJIHCeKyH~HOrO ~Hana30Ha. 

BepxHHH npe~en . ceqeHHJI B03MO)I(Ho ro 

pO)I(~eHHJI qacTHI.J; o:u;eHHBaeTCJI BeJIHqHH OH 

1o-34 7 10-3 3cM 2 . 

3aaepweHa o6pa6oTKa peJYJILTaToB uc

cne~oBaHHJI ynpyroro H Heynpyroro p d
B3aHMO~eHCTBHJI B 06JiaCTH 3HeprHH 50..;-

7 400 F3B, KOTOpoe BbiiiOJIHeHO Ha aMe pH

KaHCKOM YCKOpHTeJie B l>aTaBHH C nOMOII.J;biO 

cTpy:HHo:H ~e:HTepueao:H MHWeHH H Ha6 opa 

KpeMHHeBhlX ~eTeKTopoa. Pa6oThl aen ucb 

B paMKaX COBeTCKO-aMepHKaHCKOrO H a yq

HOrO COTpy~HHqecTBa. 

B 3KCnepHMeHTaX Ha CHHXpo~a30!POHe 
npoae~eHhl uccne~oBaHHJI ynpyroro d d -
pacceJIHHJI H a p -pacceJIHHJI Ha MaJibie y rJihl 

B HHTepaane 3Hepru:H 6 -;-11 F3B. I13Mepe HHJI 

BhlnOJIHeHhl C nOMOII.J;biO cneKTpOMeTpa Jl~ep 

OT~aqu. C HCnOJib30BaHHeM MeTpOBOH 

:lKH~KOBO~OpO~HOH KaMephl HJyqaJIHCb K Op

peJIJII.J;HH B npo:u;eccax npJ~Moro paJ a ana 

~eHTpOHa B coy~apeHHJIX C npOTOHOM npH 

3Hepruu oKono 3 F3B. 3TH pa6oThl ae~yTCJI 

7 

c yqacTHeM ~H3HKOB WHCTHTyTa Jl~epHbiX 
HCCJie~OBaHHH H YHHBepCHTeTa BapwaBhl. 

llpo~OJI)I(aJIHCb uccne~oaaHHJI KYMYJIJITHB

Horo o6pa30BaHHJI 6apHOHHhlX CHCTeM 

npOTOHOB, ~eHTpOHOB, TpHTOHOB . - npH co

y~apeHHH npOTOHOB C pa3JIHqHbiMH Jl~paMH 

/ OT JIHTHJI- 6 ~o ypaHa/. B onLITax ucnonb

JyeTCJI 3JieKTpOHHaJI annapaTypa, BKJIJOqaJI 

BpeMJinponeTHhlH cneKTpOMeTp . lloJiyqeHhl 

HOBbie ~aHHbie 0 B3aHMO~eHCTBHH nHOHOB C 

npOTOHaMH, HeHTpOHaMH H JI)J.paMH yrnepo~a 

npu 3Hepruu 5 F3B B MeTpoao:H nponaH

~peoHoao:H KaMepe. llpu aHaJIHJe KaMepHhlX 

CHHMKOB HJyqaJIHCb npo:u;eCChl 06pa30BaHHJI 

pe30HaHCOB H HX B3aHMO~eHCTBHJI C BHyTpH

JI~epHbiMH HYKJIOHaMH. 

Ha CHHxpo:u;HKJIOTpoHe JaaepweHhl 3KC

nepHMeHTbl no nOHCKY pe~KHX pacna~OB 

11+ .... e+ e+ e - H 11+ .... e+e+e - v KO-
e ' 

TOpbie BhlnOJIHJIJIHCb C I.J;eJibiO npoaepKH Bhl-

BO~OB TeOpHH CJia6oro ·a3aHMO~eHCTBHJI. 
llpHMeHeHHe OpHrHHaJibHOrO MHOr03a3op

HOrO I.J;HJIHH~puqecKoro HCKpoaoro cneKTpo

MeTpa n03BOJIHJIO npoBeCTH HaH60Jiee Toq

Hhle H3MepeHHJI H OI.J;eHHTb OTHOCHTeJibHhle 

aepoJITHOCTH pacna~oB MeJoHoB Ha ypoaHe 

10-9 . C noMOII.{biO renHeBOH CTpHMepHOH 

KaMepbl BhlCOKOrO ~aBJieHHJI BhlnOJIHeH 

KOMnneKc uccne~oBaHHH ynpyroro pacceJ~

HHJI nOJIO)I(HTeJibHO H OTpHI.J;aTeJibHO 3apJI

)I(eHHhlX nHOHOB Ha Jl~pax reJIHJI- 4 B 06JiaCTH 

nepaoro 6apHOHHoro pe3oHaHca. llonyqeHhl 

no~po6Hhle cae~eHHJI o6 ynpyroM pacceJIHHH 

nHOHOB Jl~paMH reJIHJI- 3 B ~HanaJOHe 3Hep

ru:H 70-200 M3B. B pa6oTax no uccne~o

BaHHIO npo:u;ecca 11- p .... e +e-n onpe~eneHbi 

nHOHHhlH H H30BeKTOpHhlH HyKJIOHHhlH ~OpM
~aKTOphl npH HeCKOJibKHX 3HaqeHHJIX BpeMe-

HHno~o6Horo nepe~aHHoro 4-uMnynLca, · 

npoHJBe~eHa BhlCOKOToqHaJI o:u;eHKa pa~uyca 

nHOHa. bOJibWOH I.J;HKJI 3KCn epHMeHTOB Ha 

nHOHHhlX H MIOOHHhlX nyqKaX CHHXpOI.J;HKJIO

TpOHa BhlnOJIHeH C I.J;eJibiO HCCJie~OBaHHJI 

3JieKTPOHHOH cTpyKTYPhl aeii.J;ecTBa H HJyqe

HHJI MeJoaTOMHhlX npo:u;eccoa. YcnewHo 
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pa3BHBanHCL 

.HCHAIIII. 
pa6oTbl no nporpaM Me 

3asepweH :UHKn pa6oT no CHHTe3y H H3y

'leHHIO CBOHCTB HOBbiX H30TOnOB TpaHC-

4JepMHeBbiX !lneMeHTOB C Z = 100, 10 2, 

103, 104, 105, KOTOpble npOBO,IJ;HnHCL Ha 

ny'IKax :UHKnoTpoHa Y-300. 3THHccne.IJ;os a

HHJI n03BOnHnH ,IJ;aTL HOBYIO CHCTeMaTHKY 

nepHO.IJ;OB cnoHTaHHoro ,IJ;eneHHJI H an~o4Ja
pacna.IJ;a TJI:>Kenblx JI.IJ;ep. IIpH H3y'leHHH JI,IJ;ep

HbiX peaK:UHH, Bbl3b1BaeMbiX YCKOpeHHbiMH 

HOHaMH xpoMa-54 H MapraH:ua-55, nonyq e

Hbl npe,IJ;BapHTenLHble ,IJ;aHHble 0 CBOHCTBaX 

H30Tonos 107-ro 3neMeHTa. Ha:UHKnoTpoHe 

Y- 300 snepsble ycKopeHbl H HcnonL3YJOT CJI 

B 3KCnepHMeHTaX HOHbl KanL:UHJI-48. C n o

MOI:uLIO 3neKTpOMarHHTHOrO Mace- cenap a

Topa nony'leHbl HOBble npoTOHHble H3ny'laTe

nH B 06~aCTH pe.IJ;K03eMenLHLIX 3neMeHTOB: 

CaMapHii:-133 H CaMapHii:-135, H3y'leH HX 

pa.IJ;HOaKTHBHLiii pacna,IJ;. 3asepweHa o6p a-

6oTKa pe3ynLTaTOB COBMeCTHOrO 3KCnep H

MeHTa ,IJ;y6Ha- Opce /4»paH:UHJI/, B KOTOp OM 

H3y'lanHCL peaK:UHH Ha T JI:>KenbiX HOHaX C 

o6pa3osaHHeM cocTasHoro JI,IJ;pa. B pe3yn~o

TaTe nocne,IJ;osaTenLHoro H3y'leHHJI peaK:UHii 

MHOrOHyKnOHHbiX nepe,IJ;a'l y'leHble HHCTH· 

TyTa C,IJ;enanH BbiBO,IJ; 06 06Hapy:>KeHHH HMH 

Hosoro Knacca JI,IJ;epHbiX peaK:UHii c TJI:>Ke

nbiMH HOHaMH - rny60KOHeynpyrHX peaK:UHH 

nep.e.IJ;a'IH. 

C nOMOI:uLIO HMnynLCHOrO peaJ(TOpa 

HE P- 30 opHrHHanLHbiM MeTO.IJ;OM H3MepeHbl 

MarHHTHble MOMeHTbl BbiCOKOB036y)K,II;eH

HbiX KOMnayH,IJ;-COCTOJIHHH Tep6HJI H ron L

MHJI. AHanH3 ,IJ;aHHbiX, nony'leHHbiX B OH..HH 
npH H3MepeHHH MarHHTHbiX MOMeHTOB cep HH 

pe,IJ;Ko3eMenLHbiX JI.IJ;ep, o6Hapy:>KHn 3Ha'IH

TenLHYIO 4JnJOKTya:QHIO HX 3Ha'leHHH no Cpa s

HeHHIO C O:>KH,IJ;aeMOH cornaCHO CTaTHCTH'Ie

CKOH TeopHH. IIponycKaHHeM nonJipH30Ba H

Horo ny'IKa Heii:TpoHoB qepe3 nonJipH30Ba H

HYJO MHWeHL H3 MeTannH'IeCKOrO Tep6 HJI 

onpe.IJ;eneHbl CnHHbl 66 pe30HaHCOB H Cn H

HOBaJI 3aBHCHM05rL ycpe,IJ;HeHHbiX Ce'leHHH 

Tep6HJI. HecMoTpJI Ha BbiCOKYJO TO'IHOCTL 

H3MepeHHH, CnHHOBaJI3aBHCHMOCTLCHnOBOH 

4JyHK:UHH He Ha6nro,IJ;anacL. Y'leHble OH.HH 
H HHCTHTyTa aTOMHOH 3HeprHH /MOCKBa/ 

cosMeCTHO Hccne.IJ;osanH npo6neMy xpaHe

HHJI ynLTpaxonO,IJ;HbiX Heii:TpOHOB B pa3nH'I· 

HbiX ycnoBHJIX. H3MepeHHJI s Me,IJ;HbiX cocy

,IJ;ax no,IJ;TBep,IJ;HnH o6Hapy:>KeHHOe paHee 

aHoManLHO 6onLwoe nornot:ueHHe YXH. 3Ta 

aHoManHJI He CBJI3aHa c o6bi'IHbiM Heynpy-

rHM pacceJIHHeM. B 3KcnepHMeHTax no 

HCCne,IJ;OBaHHIO KOH,IJ;eHCHpOBaHHbiX cpe,IJ; 

C nOMOI:uLIO HeHTpOHOB npoBe,IJ;eHbl H3Mepe

HHJI napaMarHHTHOrO pacceJIHHJI Ha Me

TannH'IeCKHX COe,IJ;HHeHHJIX npa3eO,IJ;HMa,He

ynpyroro pacceJIHHJI Heii:TpOHOB MoneKyna

MH MeTaHa, a TaK:>Ke ,II;H4JpaK:UHH Heii:TpOHOB 

Ha OKHCH :>Kene 3a npH DO 3,IJ;eHCTBHH HMnynLC

uoro MarHHTHoro nonJI. 

IIpo.IJ;on:>KanHCL pa6oTbl no pa3BHTHIO 

H ycosepweHcTsosaHHJO ycKopHTenLHoii 

TeXHHKH. 3asepweHa KOMnneKCHaJI MO,IJ;ep

HH3a:UHJI CHHXpo4Ja30TpOHa, B pe3ynLTaTe 

KOTOpOH nOBbiWeHa HHTeHCHBHOCTL YCKO· 

peHHbiX ny'IKOB. Pa3pa6oTaH KpHoreHHbiH 

HCTO'IHHK nonJipH30BaHHbiX aTOMOB BO,IJ;O

po,IJ;a H ,IJ;eii:TepHJI ,IJ;nJI CHHXpo4Ja30TpOHa. 

Y COBepweHCTBOBaHbl CHCTeMbl peaKTOpa 

HE P- 30 H HH:>KeKTOpa JIY3- 40. C HOBOH 

MHWeHLIO HH:>KeKTOpa MOI:uHOCTL peaKTOpa 

B 6ycTepHOM pe:>KHMe ysenH'IeHa C 7 ,IJ;O 

15 KB111. 3asepweH MOHTa:>K CHCTeM :UHKno

TpoHa Y-120M, KOTOpbiH C03,IJ;aeTCJI ,IJ;nJI 

HHCTHTyTa JI.IJ;epHoii 4JH3HKH qexocnosa:uKoii: 

aKa,IJ;eMHH HayK. IIpo.IJ;on:>KaiOTCJI pa6oTbl no 

C03,IJ;aHHIO :UHKnOTpOHa ,IJ;nJI ycKopeHHJI T JI:>Ke

nbiX HOHOB Y- 400 H HOBOrO KOMnneKCa 

c peaKTopoM HE P- 2 . 

B pa6oTax no Hana,IJ;Ke ycKopHTenJI TJI

:>Kenblx HOHOB, C03,IJ;asaeMOrO Ha OCHOBe 

KonneKTHBHoro MeTo,IJ;a ycKopeHHJI, ocy

t:uecTsneH 3aXBaT ny'IKa Ha paBHOBeCHYIO 

op6HTY C 34l4leKTHBHOCTLIO 50-70o/o. 3asep

WeHa peKOHCTPYK:UHJI YCKOpHTenJI 3neKT

PO HOB JIHY- 3000, Ha BbiXO,IJ;e KOTOporo no

ny'leH ny'IOK ,IJ;HaMeTpOM 2 CM C TOKOM 

250 A . 3anyt:ueH KpHoreHHblii: KoMnneKc 
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ua 6a3e xpynuoro renueBoro o~H~HTenH 
xono~onpoH3BO~HTenLHOCTLID 250 Bm. 
Ou no3BOnHeT ocymecTBHTL 3aMKHYTLIH 
pe~HM TepMOCTaTHpOBaHHH CeKU:HH KODL.U:e
Tpoua npH TeMnepaType ~H~Koro renHH. 

B 06'he~HHeHHOM HHCTHTyTe npo~on

~anocL H3rOTOBneHHe ~H3Hqecxo:H annapa
TYPLI ~nH 3KcnepHMeHTOB ua ycxopHTene 
B liaTaBHH, r~e y~e Be~eTCH uana~ka 
qacTH o6opy~OBaHHH, B TOM qHcne H3rOTOB
neHHOH B ,IJ;y6ue renHeBo:H CTpy:Huo:H MHIIIe
HH. llpoBe~eHLI HCnLITaHHH HOBLIX nponop
U:HOHaDLHLIX KaMep H ~peH~OBLIX KaMep. 
Co3~aHLI HeMeTannHqecxHe ra30BLie H ~H~
KOCTHble KpHoreHHLie MHIIIeHH. HaqanHCb 
3KcnepHMeHTLI c pa3pa6oTauuo:H B OH.HH 
"3aMopo~eHHOH" nonHpH30BaHHOH MH
IIIeHLID, nonHpH3aU:HH BO~Opo~a B KOTOpOH 
COCTaBnHeT OKODO 90o/o. Pa3BHTHe MeTO~HKH 
caMOIIIYHTHPYIOIUHXCH CTpHMepHLIX KaMep 
n03BODHDO C03~aTL npOTOTHn BO~OpO~HOH 
CTpHMepHOH KaMepLI, B KOTOpOH nonyqeHLI 
npHrO~Hble ~DH ~OTOrpa~HpOBaHHH TpeKH. 
Ha nyqxe ue:HTpOHOB HMnynLcuoro peax
Topa BBe~eH B 3KCnnya TaU:HIO cneKTpOMeTp 
ManoyrnoBoro pacceHHHH ~nH Hccne~oBaHHH 
B o6nacTH MonexynHpuo:H 6HonorHH. HcnLI
TaHa C03~aHHaH B HHCTHTyTe nOnHpH30BaH
HaH npOTOHHaH MHIIIeHL ~DH nonHpH3aU:HH 
nyqxa ue:HTpOHOB cTpOHIUerocH HliPa-2. 
Cneu:HanHCTLI OH.HH pa3pa6oTanH H H3ro
TOBHDH peHTreHOBCKHe cneKTpOMeTpbl C 
BLICOKHM pa3peiiieHHeM ~DH nOHCKa none3-
HLIX HCKOnaeMLIX, peiiieHHH 3KODOrHqeCKHX 
3a~aq H ~p. Pa3pa6oTaHa MeTo~HKa H3ro
TOBneHHH H~epHLIX ~HDLTpOB H3 nnaCTHqe
CKHX MaTepHaDOB, CnOC06HLIX pa6oTaTL 
B YCDOBHHX arpeCCHBHLIX XHMHqeCKHX 
Cpe~ H BLICOKHX TeMnepaTyp. 

llpo~on~anocL pa3BHTHe H3MepHTenL
uo-BLiqHcnHTenLHoro KOMnnexca HHCTH
TyTa. 3axouqeuo ocuameuHe 3BM li3CM -6 
BOCeMLIO HaKOnHTeDHMH Ha MarHHTHLIX ~HC
xax THna EC- 5052 co cMeHHLIMH naxeTaMH, 
~Be MaiiiHHhl li 3CM- 4 CHa6~eHLI HaKOnHTe
DHMH Ha MarHHTHLIX neHTaX THna 
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EC -5012. Ha li3CM -6 BBe~eua B 3Kcnnya
Tau:Hro HOBaH onepaU:HOHHaH CHCTeMa ",lJ;y6-
ua- 75", KOTopaH o6ecneqHBaeT HcnonL3o
BaHHe MarHHTociJouoB THna EC -5012, Mar
HHTHLIX ~HCKOB H ~HcnneeB BH,IJ;EO
TOH - 340. lloBbiiiieHa npoH3BO~HTenLHOCTL 
BLI HCDHTenLHOH cHcTeMLI CDC 3a cqeT 
pa3BHTHH 3BM CDC-6200 ~o CDC -6400 
H BBe_neHHH HOBOH onepaU:HOHHOH CHCTeMLI. 
3axouqeu nepeBo~ c li3CM -6 ua CDC-
640 0 CHCTeMLI nporpaMM o6pa60TKH ciJHnL
MOBOH HH~opMaU:HH. 3aBepiiieHa pa3pa6oTKa 
H uaqanacL onLITHaH 3KcnnyaTaU:HH rpa~H
qecKHX ~HCnneHHLIX CHCTeM Ha 6a3e Toqeq
HLIX ~HcnneeB OCK- 1 H OCK- 2 H rpaciJuqe
CKHX ~HCnneeB Ha 3anOMHHaiOll{eH 3DeKTpOH
uo-nyqeBo:H Tpy6xe. Jla6opaTopHLie H3Me
pHTenLHLie u:eHTpbl nonyqHnH ~anLHeHIIIee 
pa3BHTHe. B HU. ua cuuxpou:uxnoTpoue yeT a
HOBneHLI HOBbie 3BM EC -1040 H EC -
1010, BBe~eHLI ~Hcnne:HHLie cHcTe~LI. Co-
3~aHLI CHCTeMa Ha OCHOBe 3BM ~nH KOHT
pODH pa60TLI U:HKDOTpOHa Y- 300 H annapa
Typa ~DH aBTOMaTH3aU:HH ~H3HqecKHX 3KC
ne pHMeHTOB. llpOBO~HDHCb pa60TLI no CO
Be piiieHCTBOBaHHID ~e:HcTByromero HU. ua 
HliPe- 30 H no ocuameuHIO HOBoro u:euTpa 
~nH uccne~oBaHHH ua HliPe- 2. B pa6oTax 
no pa3BHTHIO MeTO~OB npHKna~HhiX BbJqHC
neu u:H nonyqeuo peiiieuue o6paTHOH 3a~aqu 
Te opHH pacceHHHH, uccne~oBaHLI peiiieHHH 
3a~aq MODeKynHpHOH ~H3HKH H TeOpHH H~
pa , a TaK~e HeDHHeHHLIX 3a~aq, CBH3aHHLIX 
C y cKopeHHeM penHTHBHCTCKHX 3DeKTpOH
HbiX xoneu:. 

HucTHTYT B npoiiie~IIIeM ro~y ycneiiiHO 
pa3BHBan Me~~yHapO~HLie CBH3H H Hayq
HOe coTpy~uuqecTBO. Jla6opaTopHH OH.HH 
COBMeCTHO C HaU:HOHaDLHLIMH cPH3HqecKHMH 
u:e TpaMH CTpau-qneHOB BblnODHHDH HCCne
~OBaHHH no 167 TeMaM nnaua. B CBH3H c 
npOBe~eHHeM COBMeCTHLIX pa60T H ~nH pe
IIIeHHH ~pyrHX 3a~aq B 06'be~HHeHHLIH HH
CT TYT npHe3~anH 1026 cneu:HaDHCTOB H3 
CTpau-qneHOB. 226 cneu:HaDHCTOB H3 ~pyrHX 
CTpaH noceTHDH ,IJ;y6Hy C U:eDLIO o6cy~~eHHH 



14 

Hay'IHLIX npo6neM H y'laCTHJI B Hay'IHbiX 

COBemaHHJIX. HHCTHTYT HanpaBHll 6on ee 

600 CBOHX COTpy,IJ;HHKOB B Hay'IHLie UeHTp LI 

pa3HLix cTpaH .IJ;nJI yqacTHJI B COBMeCTHLIX 

HCClle,IJ;OBaHHJIX, a TaK~e B KOH~epeHUHJIX, 

coBemaHHJIX H .IJ;p. B )J;y6He pa6oTanH 11 
CTHneH,IJ;HaTOB H3 5 CTpaH. 

B Te'leHHe ro,IJ;a OHJIH opraHH30Ban 

42 Hay'IHLIX H HaY'IHO- opraHH3aUHOHHLIX 

COBemaHHJI, Cpe,IJ;H HHX 7 KpynHLIX KOH~e

peHUHH H CHMn03HYMOB H 3 WKOllLI. Pa6o

Tana Me~.IJ;yHapo,IJ;HaJI wKona ~H3HKOB 
OHJIH-IJ.EPH B AnywTe, 6LinH npoBe,IJ;eHLI 

V Me~.IJ;yHapo.IJ;HLiii CHMn03HYM no ~H3HKe 
BLICOKHX 3HeprHii B BapwaBe, VIII Me~y
Hapo,IJ;HLiii CHMn03HYM no JI.IJ;epHOH :meKTpo

HHKe, BLICTaBKa 3lleKTpOHHLIX npH60pOB B 

)J;y6He H np. 

~~~~ 
H.H. Eoromo6oB, 

.IJ;HpeKTOp 06be,IJ;HHeHHOrO HHCTHTyTa 

JI,IJ;epHLIX HCCne,IJ;OBaHHH 

0 0 0 
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llpo6JieMHbiH IIJiaH 
06'be,QHH8HHOrO 
HHCTHTyTa 
.H,QepHbiX 

0 

HCCJie,QOBaHHH 
Ha 1975 ro,Q 

.. -

Hayquo-uccne~oaaTenLCKaH, MeTo~u
qecxax H uayquo-opraHHJauuouuax ~ex

TenLHOCTL 06be~HHeHHOrO HHCTHTyTa 
x~epHLIX uccne~oaaHHH a 197 5 ro~y npo
BO~HnacL B COOTBeTCTBHH C nnaHaMH, 
yTaep)l(~eHHLIMH YqeHLIM. coaeTOM OIUIH 
ua ero XXXVII ceccuu: 

- nnauaMH uayquo-uccne~oaaTenLCKHX 

H MeTo~uqecxux pa6oT na6opaTopuB:; 
- nnaHaMH COTpy~HHqecTBa H COBMeCT-

HhlX pa6oT, ocyiUeCTBnHeMLIX OIUUI H 
HHCTHTyTaMH CTpaH- yqaCTHHU; 

- nnaHOM noeJ~OK coTpy~HHKOB OH.HH 
B CTpaHLI- yqaCTHHUhl. 

llpu yTaep)l(~eHHH nnauoa uayquo-uc
cne~oaaTenLCKHX H MeTO~HqecKHX pa60T 
na6opaTopuB: YqeHLIH coseT OTMeTHn xax 
uau6onee aa)I(HLie cne~YJOIUHe uanpaaneHHH. 

Jla6opaTopH» 
TeopeTHqeCKOH ~H3HKH 

1. PaJBHTHe uccne~oaaHHH a o6nacTH 
KBaHTOBOH TeOpHH llOllH H TeOpHH Jne
MeHTapHLIX qaCTHU: 

- uccne~oaauue rny6oxoueynpyrux H 
HHKlll03HBHLIX npoueCCOB Ha OCHOBe npHH
UHna aBTOMO~enLHOCTH; 

- HCCne~OBaHHe CHllhHhlX B3aHMO~eHCT
BHH Ha OCHOBe HenHHeHHLIX H HenoKanLHhlX 
aapHaHTOB TeopHH; 

- uccne~oaauue ynLTpa~uoneTOBLIX 
aCHMllTOTHK B KBaHTOBhlX TeOpHHX C Ka
nu6poaoqHLIMH nonHMH; 

- HJyqeuue TeopeTuqecxux aonpocoa, 
CBH3aHHLIX C HOBLIMH qaCTHUaMH. 

2. PaJBHTHe TeopHH aTOMHoro x~pa H 
x~epHLIX peaxuuB:: 

-·uJyqeuue CTPYKTYPLI x~epHLix co-
CTOHHHH C npoMe)l(yToqHOH H BLICOKOH 
JHeprueB: ao36y)l(~euux; 

- pa3BHTHe TeOpHH B3aHMO~eHCTBHH 
JneKTpOHOB H H~epHhlX qacTHU C H~paMH. 

3. PaJBHTHe TeopHH KOH~eucupoaaHHLIX 
cpe~. 

Jla6opaTopH» 
BbiCOKHX 3HeprHH 

1. <l>HJuqecxue uccne~oaaHHH ua ycxo
puTenxx: 

- HJyqeHHe JaKOHOMepHOCTeH MHO-
)l(eCTBeHHOrO o6pa30BaHHH qacTHU C HC-



nonL30BaHHeM MaTepuanoa, nony'leHHLIX c 
nOMOII\biO 2-MeTpOBOH nponaHOBOH ny-
3LIPLKOBOH KaMepLI, KaMepbl "JlJO,U.MHna", 
MeTpOBOH BO.U.OPO.U.HOH ny3LIPLKOBOH Ka
MepLI; 

- uccne.u.osaHHe noae,u.eHH.H aMnnHTY.U. 
6HHapHLIX peaKUHH C HCnOllb30BaHHeM nony- · 
'leHHLIX Ha 6a30BOH ycTaHOBKe 06'be,IJ,HHeH
HOrO HHCTHTyTa JiHC MaTepuanOB no pere
HepaUHH HeHTpanLHLIX KaOHOB Ha .H,U.pax, 
MaTepuanoB no pp-, pd- H pHe-pacce.HHHIO 
B wupoxoii o6nacTH 3Hepruii; 

- uccne.u.osaHH.H no pen.HTHBHCTCKOH 
.H,U.epHOH cllH3HKe C nOMOII\LIO MaTepHanoB, 
nonyqaeMLIX Ha ycTaHOBKax CKM- 200, Ha 
ycTaHOBKe no uccne.u.osaHHIO dd -pacce.HHH.H; 

- uccne.u.osaHue 3neKTpoMarHHTHOH 
CTPYKTYPLI 3neMeHTapHLIX 'laCTHU c uc
nonL30BaHHeM MaTepuanoa, nonyqaeMLIX 
Ha ycTaHOBKaX JiHC H "<I>OTOH". 

2. MeTO.U.H'Iecxue uccne.u.osaHH.H: 
- pa3BHTHe CHHXpoclla30TpOHa KaK pe

ll.HTHBHCTCKOrO YCKOpHTen.H .H,U.ep; 
- yny'IWeHHe Ka'leCTBa ny'IKOB CHHXpo

clla30TpOHa, pacwupeHHe ux Ha6opa, pa3BH
THe CHCTeMLI ny'IKOB B xopnyce N!!205 Ha 
OCHOBe Me,u.neHHOrO BLIBO,U.a; 

- npoae,u.eHHe pa6oT no npoeKTHpoBaHHJO 
)l(eCTKoclloxycupyroll\ero ycxopuTen.H pen.H
THBHCTCKHX .H,U.ep - HyKnOTpOHa, OCHOBaH
HOrO Ha TeXHHKe CBepxnpOBO,IJ,HMOCTH; 

- COBepWeHCTBOBaHHe ny3LipbKOBLIX H 
CTpHMepHLIX KaMep; 

- pa3BHTHe KpHoreHHLIX CHCTeM, CO· 
3,U.aHHe CBepxnpOBO,IJ,.Hll\HX CHCTeM; 

- pa3BHTHe H BHe,u.peHHe B 3KCnepHMeHT 
COBpeMeHHOH 3neKTpOHHOH annapaTypLI; 

- pa3BHTHe MeTO,IJ,HKH nony'leHH.H ny~'1KOB 

HOHH3HpOBaHHLIX aTOMOB. 

Jia6opaTopHH 
H~epHbiX npo6JieM 

1. <I>H3H'Iecxue uccne.u.osaHH.H Ha ycxo
puTen.Hx: 

- npoaepxa 3aKoHoB coxpaHeHH.H nen
TOHHoro 3ap.H,U.a B pe,U.KHX pacna,u.ax nHOHOB 
H MIOOHOB H uccne.u.osaHue Mro-e-pacna.u.a 
B o6naCTH ManLIX 3HeprHH n03HTpOHOB pac
na.u.a; 

- H3y'leHHe 3nexTpoMarHHTHOH cTpyx
TYPLI a,u.poHoB B npoueccax o6pa3oBaHH.H 
nenTOHHLIX nap npH nHOH- npOTOHHLIX CO
y,u.apeHH.HX; 
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- uccne.u.osaHHe CTPYKTYPLI .H,u.ep npu 
pacc e.HHHH npOTOHOB H nHOHOB H npH 3a
XBaTe Me30HOB .H,U.paMH; 

- HCCne,U.OBaHHe 3neKTpOHHOH CTPYKTy
pLI Bell\eCTBa H Me30aTOMHLIX npoueCCOB 
Ha nHOHHLIX H MIOOHHLIX ny'IKaX CHHXpO
UHKllOTpOHa; 

- u·ccne.u.osaHHe ynpyroro HyxnoH-Hyx
noHHoro pacce.HHH.H c uenLro npoaepxu T -
H P-HHBapuaHTHOCTH; 

- uccne.u.osaHHe caoiicTB T.H)I(enLIX .H,u.ep 
C n OMOII\biO · MIOOHOB H 3KCnepHMeHTbl no 
npor paMMe JICHAIIII; 

- uccne.u.osaHHe .u.ucllpaKUHOHHOH .u.ucco
uuauuu nuoHOB Ha .H,u.pax c noMOII\LIO MHC; 

- nOHCK MeTaCTa6HnLHLIX 'laCTHU B MHn
nHCeKyH,IJ,HOH o6naCTH BpeMeH )I(H3HH H HC
cne,u.oBaHHe non.HpH3aUHOHHLIX .HBneHHH B 
Me 3oH-npoTOHHOM pacce.HHHH Ha ycxopu
Tene H<I>B3. 

2. Pa6oTLI no co3,u.aHHJO cunLHOTO'IHoro 
clla3 0TpOHa /yCTaHOBKH "<1>"/ H no,U.rOTOBKe 
annapaTypLI ,u.n.H uccne,u.oBaHHH Ha HeM: 

- pa3pa60TKa CHCTeMLI BLIBO,U.a ny'IKa 
H3 ycTaHOBKH "<1>", H3roToaneHue . cucTeM 
paC T.H)I(KH ny'IKa.:H ynpaaneHH.H ycTaHOBKOH, 
MaKeTHpOBaHHe HCTO'IHHKOB HOHOB; 

- npo,u.oll)l(eHHe pa6oT no co3,u.aHHJO yc • 
TaHOBOK APEC, K,L(FC, rO,L(ECK, MIOOH 
H CIIHH u • pa3pa6oTKa HOBLIX npoeKTOB 
3KCnepHMeHTOB Ha CHllbHOTO'IHOM 4la30-
TpoHe. 

3. MeTo,u.uqecxue uccne.u.osaHH.H: 
- 3aBepweHue pa6oT no C03.U.aHHJO npo

TOTHna ycTaHOBKH Y -120M; 
- pa3BHTHe na6opaTopHoro ueHTpa Ha

xonneHH.H H 06pa60TKH HHcllOpMaUHH H H3rO
TOBlleHHe 3neKTpOHHOH annapaTypLI, ynpaB
n.HeMOH 3BM; 

- npoae,u.eHHe uccne.u.osaHHH no npoeKTY 
cyn epuuxnoTpoHa; 

- npo,u.on)l(eHHe pa6oT no co3,u.aHHJO yc
TaHOBKH PHCK. 

Jla6opaTOpHH 

H~epHbiX peaKQJdf 

1. Pa6oTLI no co3,u.aHHJO ycxopHTen.H 
T Jl)l(ellLIX HOHOB Y- 400. 

2. Pa60TLI no CHHTe3y H H3y'leHHIO cllH-
3H'IeCKHX H XHMH'IeCKHX CBOHCTB CBepXT.H
)I(ellLIX 3neMeHTOB B npe,u.nonaraeMoH o6-
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nacTH cTa6HnLHOCTH, Z ?: 110, N -184, a pe
aKU:HBX C TB)I(enbiMH HOHaMH. 

3. CHHTe3 TpaHcypaHOBhiX 3neMeHTOB 
C Z > 105 H H3yqeHHe CBOHCTB HX pa.nuo
aKTHBHOrO pacna.na. 

4. IloucK caepxTB)I(enLIX 3neMeHTOB B 
npupo.ne. 

5. Pa6oThl no CHHTe3y H H3yqeHHIO 
CBOHCTB B.IJ:ep, y.naneHHhiX OT .IJ:On HHbl 
6eTa-cTa6HnhHOCTH. 

6. Pa6oThl no npaKTHqecKoMy ucnonL-
30BaHHIO TB)I(enhiX HOHOB .IJ:nB peweHHB Ba)I(
HhiX HayqHo-TeXHHqecKHX 3a.naq. 

Jla6opaTopKll 

HeHTpOHHOH ~K3KKK 

1. Ilpoae.neHHe 3KcnepHMeHTanLHo-
KOHCTPYKTopcKHX pa60T no C03.IJ:aHHIO KOMn
neKca H.liP-2 c HH)I(eKTopoM JIHY-30; Ky
pupoaauue CTpOHTenLHO- MOHTa)I(HbiX pa6 0T, 
no.nroTOBKa K nycKy H yqacTHe B nycKo
Hana.no.qHbiX pa6oTax Ha H.liPe-2. 

2. H3roToaneHHe HaqanLHoro yqac TKa 
ycKopHTenB JIHY- 30, npoeKTHpoaaHHe 
3neKTpOHHOrO o6opy.IJ:OBaHHJI CHCTeMbl yn
paaneHHB H 3aiUHThl 3Toro ycKopHT enB. 

3. 3aaepweHHe no.nroTOBKH nepaooqe-
pe.IJ:HhiX 4JH3HqeCKHX 3KCnepHMeHTOB Ha 
H.liPe-2. 

4. H3yqeHHe cao:HcTB aTOMHhiX B.IJ:ep 
C nOMOIUhlO HeHTpOHOB H 3apB)I(eHHbiX qac
THU:. 

5. Hccne.noaaHHB c ynLTpaxono.IJ:HhiMH 
HeHTpOHaMH, H3yqeHHe !lJYH.IJ:aMeHTanbHbiX 
CBOHCTB HeHTpOHa. 

6. H3yqeHHe KOH.IJ:eHcupoaaHHhlx c p e.n, 
cno)I(HhiX coe.IJ:HHeHHH H 6uonoruqecKHX 
06'beKTOB C nOMOIUhiO HeitTpOHHhiX nyqKOB. 

7. Co3.IJ:aHHe H3MepHTenLHO-BhlqHcnu
TenLHoro u:eHTpa K nycKy H.6 Pa- 2 .nn• 
o6ecneqeHHB nepaooqepe.IJ:HhiX 4JH3HqecKHX 
HCCne.noaaHHH. 

Jla6opaTOpKll Bbltrn:CJIKT8JibHOH T8XHKKK 

K aBTOMaTK3~KK 

1. 34Kt>eKTHBHOe HCnOnh30BaHHe OC-
HOBHhiX 3BM B na6opaTOpHH. 

2. Pa3BHTHe H3MepHTenLHO-BhlqHcnu
TenLHoro KOMnneKca OHRH: 

- npOBe.IJ:eHHe pa60T, He06XO.IJ:HMbiX .IJ:nB 
pa3BHTHJI CHCTeMhl CDC- 6200 .no ypoBHB 
CDC -6500; 

- BBO.IJ: B 3KCnnyaTaU:HIO Ha .63CM -6 
naMBTH Ha MarHHTHhiX .IJ:HCKax Tuna EC-
5052; 

- BBO.IJ: B 3KCnnyaTaU:HIO Ha .63CM -6 
cucTeMhl MaTeMaTuqecKoro o6ecneqeHHB 
.n;.n; -7 5; 

- BBO.IJ: B OnhiTHYIO 3KCnnyaTaU:HIO rpa!lJH
qecKHX .IJ:HCnneHHhiX CHCTeM. 

3. Co3.naHHe, pa3BHTHe H ucnonL30Ba
HHe aBTOMa THqe CKHX H nonyaBTOMa THqe
CKHX CHCTeM o6pa6oTKH KaMepHhiX CHHM
KOB: 

- 34Kt>eKTHBHOe HCnOnh30BaHHe aBTOMa
THqeCKHX H nonyaBTOMaTHqeCKHX H3Mepu
TenbHbiX cHcTeM I HPD, A3JIT -1, CH -1, 
cucTeMhl IIYOChl - CAMET I; 

- KOMnneKCHaB HaCTpOHKa CKaHHpyro
IUero ycTpo:HcTBa CH- 2; 

- C03.IJ:aHHe MaKeTa YHHBepcanL-
HOrO npOCMOTpOBO-H3MepHTenhHOrO CTOna 
.6IIC-3Y; 

- MOHTa)l( CKaHHPYIOIUero aBTOMaTa 
A3JIT- 2 H no.nroTOBKa ero K KOMnneKCHOH 
Hana.nKe. 

4. Co3.naHHe nporpaMM o6pa6oTKH 3KC-
nepHMeHTanLHhiX .naHHhiX H npoae.neHHe 
HayqHO-TeXHHqecKHX pacqeTOB: 

- 3aaepweHHe pa6oT no C03.IJ:aHHIO yeo
BepweHCTBOBaHHOH CHCTeMbl nporpaMM 06-
pa60TKH CHHMKOB C )I(H.IJ:KOBO.IJ:OPO.IJ:HhiX H 
nponaHOBbiX ny3hlpbKOBhiX KaMep; 

- co3.IJ:aH,He Ha .63CM-6 H CDC-6200 
reoMeTpHqeCKHX H KHHeMaTHqeCKHX npo-
U:eCCOpOB .IJ:nB BO.IJ:OPO.IJ:HhiX, HCKpOBbiX 
H CTpHMepHbiX KaMep; 

- pa3pa60TKa HTepaU:HOHHhiX MeTO.IJ:OB 
peweHHB HenHHeHHhiX 3a.naq; 

- pa3pa60TKa HOBbiX MeTO.IJ:OB MaTeMa
THqecKOrO MO.IJ:enHpOBaHHJI CHCTeM 3apB
:lKeHHhiX qacTHU:. 

OT~eJI 

HOBbiX M8TO~OB YCKOpeHKll 

Pa6oThl no 3anycKy ycKopuTenB TB)I(e
nhiX HOHOB. 

-- 0 0 0 



--

HayqHo
Hcc~e~oaaTeRbCKHe 

pa6oTbi, 
BblllO~HeHHbie 

Jia6opaTopH.HMH Ol1Hl1 
B 1975 ro~y 
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Jla6opaTOpHSI 
(.) 

TeopeTHqecKOH 
cpH3HKH 

: 

CTpyKTypa 

TeopHH IIOJUI 

PeJynLTaTLI, nonyqeHHLie paHee .IJ.llH 

aBTOMO,IJ,enhHOi aCHMnTOTHKH ~OpM~aKTO

pOB 3neMeHTapHLIX qacTHU B paMKaX npHH

D;Hna aBTOMO,IJ,enhHOCTH H C006pa~eHHH 0 

COCTaBHOi npHpO,IJ,e 3neMeHTapHhiX qaCTHU, 

0606ID;eHhl ,!J,llH cnyqaH H,IJ,epHhiX ~OpM~aK

TOpOB. 

HoBLie peJynLTaTLI nonyqeHLI npH Hc

cne,IJ,oBaHHH aBTOMO,IJ,ellhHhiX aCHMnTOTHK B 

KOH~OpMHO-HHBapHaHTHOi TeOpHH nonH. 

Mccne,IJ,oBaH aonpoc o6 o6nacTH aHanHTHq

HOCTH qeTblpexToqeqHhiX ~YHKUHi, a TaK~e 
HJyqeH IIIHPOKHH Knacc aBTOMO,IJ,enhHhiX pe

IIIeHHi ypaBHeHHi KOH~OpMHOH HHBapHaHT

HOCTH B cnyqae HenpephiBHoro cneKTpa Mace 

,IJ,nH MaTpHqHLJX 3neMeHTOB, Y.IJ.OBneTBOpHro

IUHX Tpe6oBaHHHM CneKTpanhHOCTH H npH

qHHHOCTH. Onpe,IJ,eneHo qHcno Heo6xo,IJ,HMhiX 

BhiqHTaHHH B npe,IJ,CTaBneHHH ,lJ;aHCOHa- Hoc

Ta- JleMaHa ,IJ,nH xpoHonorHqecKHX npoHJBe

,IJ,eHHH llOKanhHLIX TOKOB npH HCnOllh30BaHHH 

aBTOMO,IJ,enhHOi aCHMnTOTHKH ~OpM~aKTO
poa B rny6oKoHeynpyrou o6nacTH. 

Pa3BHTa TeopHH cHnhHOH nonHpH3aUHH 

BaKyyMa, H Ha ee ocHoBe npe,IJ,no~eHa Mo

,IJ,enh conHTOHa. B TaKOM no,IJ,xo,IJ,e caMo

cornacoaaHHOe peiiieHHe Ja,IJ,aqH o qacTHn;e 

H none He CO,IJ,ep~HT paCXO,IJ,HMOCTeH. 

. B o6naCTH OCHOB KBaHTOBOH TeOpHH 

nonH Hccne,IJ,oaanHCh pa3nHqHLJe Mo,IJ,enB 

KBaHTOBOH TeOpHH nonH MeTO,IJ,OM peHOpM

rpynnhl. lloKa3aHo, qTo coqeTaHHe Tpe6o

BaHHi peHopMrpynnhl H ycnoBHH cneKTpanL

HOCTH no KBa,IJ,paTy HMnynhCa n03BOnHeT 

ycTaHOBHTh xapaKTep HeaHanHTHqHOCTH no 

KOHCTaHTe, KOTOpaH B norapH~MHqeCKHX 

MO.IJ.enHx HMeeT BH.IJ. exp (-1/ g ) . llpe,IJ,no~eH 
MeTO.IJ. 06Hapy~eHHH BHyTpeHHHX CHMMeTpHi 

nyTeM aHanH3a OC06hiX peiiieHHH Ha ~a30BOi 
nnOCKOCTH aCHMnTOTHqeCKHX HHBapHaHTHLIX 

JapH.IJ.OB. llonyqeHo npocToe .D.OKaJaTenL

CTBO HHBapHaHTHOCTH pa3MepHOi perynHpH-

3aD;HH. llpOBe,IJ,eHO 6onhiiiOe KOnHqeCTBO 



~ayxneTneBMX pacqeTOB ~ng peHopMrpyn
noaoro aHanHJa paJnHqHMX Mo~eneB:. 

IlpO~OIDKanHCL HCCne~OBaHHH flO TeOpHH 
KBaHTOBaHHMX noneH B pHMaHOBOM npo
CTpaHCTBe- BpeMeHH. Ha OCHOBe BBe~eHHOrO 
noHHTHH - cxanHpHoro npoHJBe~eHHH B npo
CTpaHCTBe peweHHH ypaaHeHHH Maxcaenna -
c4JopMynHpOBaHM npaBHna KBaHTOBaHHH 
3neKTpOMarHHTHOrO llOnH, npHrO~HMe ~ng 
mo6oro pHMaHoBa MHpa. IlonyqeHHMe pe
JynLTaTM ll03BOnHIOT yqecTL BnHHHHe rpa
BHTa.U:HH Ha 3neKTpO~HHaMHqecKHe npo.u:ec
CM. 

B paMxax KBaHTOBOH TeopHH no.ng c npo
cTpaHCTBOM HMnynLCOB llOCTOHHHOH KpH
BH3HM BMBe~eHM ypaBHeHHH ~ng CllHHOpHOrO 
H 3neKTpOMarHHTHOrO noneB:. Ha OCHOBe 
3THX ypaBHeHHH nonyqeH pg~ 4JHJHqeCKHX 
cne~CTBHH rHllOTe 3M 06 HCKpHBneHHOM npo
cTpaHcTBe HMnynLcoa. HJyqeHM caoB:cTBa 
MaCWTa6HMX npeo6pa30BaHHHB~aHHOH Teo
pHH nonH. C llOMOIULIO o6o6IUeHHOrO aHanHJa 
paJMepHocTeB: nonyqeHM npe~cxaJaHHH ~ng 

nonHoro ceqeHHH H HHKn103HBHMX 4JyHK.U:HH 
pacnpe~eneHHH B o6naCTH ynLTpaBMCOKHX 
3HeprHB:. HaocHoBeTpe6oaaHHHHHBapHaHT
HOCTH OTHOCHTenLHO noKanLHMX KanH6po
BOqHMX npeo6pa30BaHHH BBe~eHO BJaHMO· 
~eHCTBHe C 3neKTpOMarHHTHMM noneM. 
YcTaHoaneHo, qTo cxanHpHaH KOMllOHeHTa 
3neKTpOMarHHTHOrO nong HBnHeTCH nepe
MeHHOH yrnOBOrO THna. 3TOT 4JaKT MO~eT 
06'LHCHHTL Ha6nro~a10IUYIOCH Ha OllLITe .u:eno
qHcneHHOCTL 3neKTpHqeCKHX JapH~OB qac
TH.U:. ITo aonpocy o ponH 4JyH~aMeHTanLHOB 
~nHHLI nonyqeH pg~ BMBO~OB, ~onycKaiOIUH:X 
3KCnepHMeHTanLHY10llpOBepKy. 

PaJpa6aTMBanHCL paJnHqHMe npo6ne
MM HOBOrO HanpaBneHHH B TeOpHH 3neMeH
TapHMX qacTH.U: - npo6neMM cynepCHMMeT
pHil Me~~Y 6oJoHaMH H 4JepMHOHaMH. HaH-
6onee HHTepecHMH peJynLTaT- npe~no~eH
HaH HOBaH cynepCHMMeTpHqHaH TeOpHH, B 
KOTopoB: xanH6poaoqHMM noneM cny~HT 
cnHHOpHoe cyneprione. IlonyqeHHMe ypaaHe
HHH ~BH~eHHH nonHHOMHanLHM jcynepCHM· 
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Me TpHqHMH aHanor Te opHH JIHra- MHnnca/. 
IlOCTpOeHM npoeK.U:HOHHMe onepaTOpM, BM· 
~enHIOIUHe HenpHBO~HMLie npe~CTaBneHHH 

cynep cHMMeTpHB: HJ nro6oro Ja~aHHoro cy
nepnonH. C ITOMOIULIO 3TOH TeXHHKH yKaJaH 
06IUHH Me TO~ llOCTpOeHHH ypaBHeHHH ~BH~e
HHH ~nH cynepnoneB:. 

3aaepweHo nocTpoeHHe npe~cTaaneHHH 
Korep~HTHMX COCTOHHHH B penHTHBHCTCKOH 
KBaHTOBOH TeOpHH nong: HaH~eHLI npe~CTa
BHTenH ~ng acex onepaTopoB, npe~no~eH 
MeTo~ pacqeTa 341cileKTOB, nonyqeHM ypaa
HeHHH ~BH~eHHH. 

CHMMeTpHH 

B3aHMO,D;eHCTBHH 

3JieMeHTapHbiX qaCTHQ 

Ilpe~no~eHa H Hccne~oBaHa BOJMo~

HOCTL HHTepnpeTa.U:HH HOBLIX BeKTOpHMX 
MeJOHOB B TpeXTpHnneTHOH KBapKOBOH MO· 
~enH Iioronro6oaa, TaaxenH~Je H ~p. H 
3aHa - HaM6y. IlonyqeHM JHaqeHHH nenToH
HMX WHPHH [' (J/ '1' ... e +e-) , xopowo co rna
CYIOIUHecg c 3KcnepHMeHTOM. PaccMoTpeHM 

c 
MO~enH HapyweHHH su3 X su3 H Sl!3 X su 3 H 
'' CMeWHBaHHe" HOBMX (;) = J I 'I' ( 3 , 1 ) H 
¢ '= 'I' (3, 7) MeJOHOB B yKaJaHHMX CXeMaX 
CHMMeTpHH H nonyqeHM 3KCllepHMeHTanL
HMe cne~CTBHH HCXO~HMX npe~nono~eHHH 

~ng BepOHTHOCTeH CHnLHMX H 3neKTpo
MarHHTHMX pacna~OB J/ 'I' ·Me30HOB. 

_ P accMaTpHBanHcL pa~Ha.U:HOHHMe pac
na~M 06MqHMX H HOBMX BeKTOpHMX MeJOHOB 
C n pHMeHeHHeM penHTHBHCTCKOH MO~enH 
qeTMpexMepHoro rapMOHHqecxoro oc.u:Hn
nHTopa. PacqeTM npoHJBO~HnHcL B paMxax 
Tpe x TpHnneTHOH MO~enH C .u:enLIMH Japg~a
MH x aapxoa. Hccne~oaaHHe npoHJBO~HnocL 
c .u:enLro onpe~eneHHH 341cilexToB no~aaneHHH 
pa~Ha.U:HOHHMX pacna~OB HOBLIX, YJKHX BeK· 
TOpHMX Me30HOB. 
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IJpOBO,IJ.BnBCb pa60Tbl no BCCne,IJ.OBaH BIO 

npe,IJ.cTaBneHBH KOH<}lopMHOH cynepanre6p bi. 

Jibmo noKa3aHo, qTo B ,IJ.aHHOM cnyqae n p B

MeHBM MeTO,IJ. BH,IJ.YUBPOBaHHhlX npe,IJ.CTa B

neHBH, B 3TBM MeTO,IJ.OM 6hlnB HaH,IJ.e Hhl 

,IJ.Be cepBB CKam!pHhlX B cepBJI CnBHOpH biX 

npe,IJ.cTaBneHBH. IIocTpoeHhl ,IJ.Byx- B Tpe x

qacTBqHbie <}JyHKUBB rpBHa ,IJ.nJI noneu, n p e

o6pa3yiOIUBXCJI no cKanHpHhlM npe,IJ.cTaBn e

HBJIM, B ,IJ.ByXTOqeqHhle - ,IJ.nJI CnBHOpHblX 

none H. 

Jf3yqanBCb KaHOHBqecKBe peanB3aU BB 

anre6pbi JIB, B KOTOphlx onepaTophl Ka 3 B

MBpa ,IJ.nJI KnaccBqecKBX anre6p JIB ,IJ.B a

roHanbHhl /wypoBhl peanB3aUBB, aHano rB 

HenpBBO,IJ.BMblX npe,IJ.CTaBneHBH/, B 6hln n o

nyqeH pH,IJ. pe3ynbTaToB, HanpBMep, pew eH 

BOnpOC 0 CyiUeCTBOBaHBB MBHBManbH hlX 

aHTB3pMBTOBhlX BeiUeCTBeHHhlX <}JopM Kna c

CBqeCKIP'X anre6p JIB. )1;0 CBX nop 3TOT B O

npoc 6hln peweH TOnbKO ,IJ.nJI SU ( n) • 

B CBJI3B C BCCne,IJ.OBaHBeM Ba:>KHOH n p o-

6neMhl CnOHTaHHOrO HapyWeHBJI ,IJ.BCKpeTHhlX 

CBMMeTpBH B3yqanaCb MO,IJ.enb H3BHr a. 

Y,IJ.anocb 3HaqBTenbHO ynpocTBTb BhlB O,IJ. 

B3BeCTHOH <}JopMynhl 0H3arepa ,IJ.nJI CTaTB C

TBqeCKOH CYMMhl B ,IJ.ByMepHOH MO,IJ.e nB 

H3BHra. JihlnB nonyqeHhl HepaBeHCTBa ,IJ.nJI 

KoppenHUBOHHhlX <}lyHKUBH MO,IJ.ene:H H3BHr a, 

KOTOphle MO:>KHO CqBTaTb KaK ynyqWaiOIUBM B, 

TaK B 0606IUaiOIUBMB B3BeCTHhle HepaBeHCT

Ba rpB<b<}JBTCa, K3nB B IllepM3Ha. TaK Be 

HepaBeHCTBa WBpOKO npBMeHJIIOTCJI B·Teo

pBB f}la30BhlX nepeXO,IJ.OB B B eBKnB,IJ.OB OH 

KBaHTOBOH TeOpBB. 

IIonyqeHbi ToqHhle peweHBJI ypaBHeHBH 

,IJ.BB:>KeHBJI 3apJI:>KeHHOH penJITBBBCTCKOH 

CTPYHhl B 3neKTpoMarHBTHOM none /no

CTOJIHHoe none B none nnocKo:H 3neKTpo

MarHBTHOH BOnHhl/. 

83aHMO,D;eHCTBHe 

3JieMeHTapHbiX qaCTHQ 

HoBoe pa3BBT~e nonyqBn KBa3BnoTeH 

UBanbHhlH nO,IJ.XO,IJ.K OnBCaHBIO penJITBBBCT -

CKBX COCTaBHbiX CBCTeM. IJOCTpOeHbl pe

nJITBBBCTCKBe <}JopM<}JaKTOpbi B aMnnBTY,IJ.hl 

B3aBMO,IJ.eHCTBBJI cocTaBHhlX qacTBU. H3y

qeHhl KBa3BnOTeHUBanbHhle ypaBHeHBJI ,IJ.nJI 

TpexqaCTBqHblX CBCTeM, BCnOnb3YIOIUBe ne

peMeHHble "cBeToBoro <}lpoHTa", BBe,IJ.eHHbie 

,Il;BpaKoM. Ehlna npo,IJ.on:>KeHa pa6oTa no 

B3yqeHBIO peweHBH ypaBHeHBH KBa3BnOTeH

UBanbHOrO TBna ,IJ.nJI qacTBU CO CnBHaMB 

B OnBCaHBIO BX Ha OCHOBe 3KCnepBMeHTa 

B npe,IJ.ene 6onbWBX 3HeprBH B <}JBKCBpOBaH

HblX nepe,IJ.aq BMnynbca. Pa3BBT MeTo,IJ. Bhl

qBcneHBJI CTeneHHbiX aCBMnTOTBK a,IJ.poH

a,IJ.pOHHOrO pacceJIHBJI Ha 6onhwBe yrnhl Ha 

aHanBTBqecKBX KBa3BnOTeHUBanax npB Bhl

COKBX 3HeprBJIX. Pa3pa6oTaH MeTO,IJ. npB-

6nB:>KeHHOrO peweHBJI KBa3BnOTeHUBanbHOrO 

ypaBHeHBJI JloryHOBa-TaBxenB,IJ.3e CO CTe

neHHhlMB CBHrynHpHhlMB KBa3BnOTeHUBana

MB BB,IJ.a g r- 2 n. IJpe,IJ.nO:>KeHO HOBOe KBa-

3BnOTeHUBanbHOe ypaBHeHBe ,IJ.nJI CBJI3aHHhlX 

COCTOJIHBH KBapKa B aHTBKBapKa, npBMeHB

MOe npB CKOnb yrO,IJ.HO CBnbHOM B3aBMO,IJ.eH

CTBBB Me:>K,IJ.y KBapKaMB. 

BhlnonHeH pH,IJ. Bccne,IJ.oBaHBH no KBap

KaM. Ha ocHoBe <}leHoMeHonorBqecKBX co

o6pa:>KeHBH B npaBBn UBe:Hra oueHeHa Macca 

KBapKOB. IlpB BCnOnb30BaHBB penJITBBBCT

CKOH COCTaBHOH MO,IJ.enB C KBapKOBhlM no

TeHUBanOM, HMeiOIUBM OC06eHHOCTb Ha KO

HeqHOM paCCTOJIHBB, BhlnOnHeHbl aHanBTB

qeCKBe B qBcneHHhle pacqeTbl OCHOBHblX 

CBOHCTB rr -Me3oHa, a TaK:>Ke Bccne,IJ.oBaHo 

CaMO,IJ.eHCTBBe 6e3MaCCOBOrO KBapKa. 

B paMKax <}lyHKUBOHanbHoro BHTerpBpo

BaHBJI C nOMOIUbiO KaHOHBqecKBX npeo6pa-

30BaHBH Jioronro6oBa 6bma nocTpoeHa CTpo

raJI npoue,IJ.ypa BhlqBcneHBH 3<b<}leKTBBHOH 

MaCChl B OCHOBHOrO ypOBHJI 3HeprBB B 3a,IJ.a

qe nonHpoHa. 

IJpO,IJ.On:>KanBCb BCCne,IJ.OBaHBJI BhlCOK0-

3HepreTBqecKBX npoueccoB B TeopBB nonH 

MeTO,IJ.OM, OCHOBaHHhlM Ha CyMMBpOBaHBB 

aCBMnTOTBKB ,IJ.BarpaMM <l>eHHMaHa B rBnO

Te3e yMeHbWeHBJI B3aBMO,IJ.eHCTBBJI Ha Ma

nbiX paCCTOJIHBJIX. 06Hapy:>KeHbl OTKnOHeHBJI 



OT BLIBO.D:OB napTOHHOH MO,n:enH H HapyrneHHe 

CKeHnHHra , Ha KOTopoe eCTh 3KCnepHMeH

TanhHOe yKa31:).HHe. <l>aKT na,n:eHH.II 34>4>eKTHB

HOrO Jaj)H,n:a Ha ManLIX paCCTO.IIHHHX HCnOnh

JyeTCH ,n:n.H 06'hHCHeHHJI ManoR lliHpHHLI pac

na,n:a 'l' -MeJoHoB. 

B paMKaX KBaHTOBOH KHpanhHOH TeopHH 

nonH 6LinH OnHCaHLI HH3K03HepreTuqecKHe 

xapaKTepHCTHKH nHOHOB H KaOHOB: 3neKTpO.: 

MarHHTHLie 4JopM4JaKTOphl H pa,n:HyChi, non.H

PHJyeMOCTh H KOMnTOH- 34>4>eKT Ha MeJOHaX. 

PeJynhTaTLI Haxo,n:.HTCH B xoporneM corna

CHH c 3KcnepuMeHTOM . C,n:enaH p.11,n: npe.n:

cKaJaHHH ,n:nH 6y,n:y~HX 3KCnepHMeHTOB. 

llpoae,n:eHa nporpaMMa nepeHopMHpoaoK ,n:n.H 

xupanhHOH Teopuu. C4JopMynupoaaHa xo

aapuaHTHaH TeOpH.H B03My~eHH.II ,n:nH TeopHH 

CO cnoHTaHHO HapyrneHHOH CHMMeTpHeH 

H ,n:n.11 rpaBHTai(HH. BhiqucneHa acHMnTOTHKa 

aMnnHTY.D:LI pacceHHH.II CnHHOBLIX qacTHI( 

C aHOManhHhiM MarHHTHLIM MOMeHTOM B 

KBaHTOBOH TeopHH nonH, HaH,n:eHO 3HKOHanh

HOe npe,n:cTaaneHHe ,n:n.11 3Toro npoi(ecca 

H nonyqeHO pen.HTHBHCTCKOe o6o6~eHHe ,n:nH 
KynOHOBCKOro H H,n:epHOrO B3aHMO.D:eHCTBH.II 

B KBaHTOBOH TeOpHH non.H . 

0TMeqeHo cxeB:nHHroaoe noae,n:eHue HH

KmoJHBHLIX ceqeHHH, He npoTHBOpeqa~ee 

KBaHTOBO- noneBOMY onHCaHHIO HX B npH6nH

)l(eHHH TOpM03HLIX KBaHTOB. 

C noMo~hlO npe,n:no)f(eHHoro paHee HH

aapuaHTHoro MeTo,n:a onHcaHH.H CTPYKTYP~ 

qacTHI( noKaJaHa He06XO.D:HMOCTh MO.D:H4JH

Kai(HH MO,n:enH BeKTOpHOH .D:OMHHaHTHOCTH 

Ha ManhiX paCCTO.IIHH.IIX npH npHMeHeHHH 

ee K OnHCaHHIO npoTOHHOrO 4JopM4JaKTopa. 

IIonyqeHa HoBaH 4JopMyna ,n:n.H npoTOHHoro 

4JopM4JaKTopa, HMeiO~a.H ,n:HnOnhHYIO aCHMn

TOTHKy. Ilpoae,n:eHHoe cpaBHeHHe npe,n:cxa

JaHHH HOBOH 4JopMynhi CO BCeH COBOKyn

HOCThiO 3KCnepHMeHTanhHhiX ,n:aHHhiX no

Ka3ano, qTo no cpaaHeHHIO c cy~ecTBy-

IO~HMH MO,n:en.HMH OHa nyqllJHM 06-

pa30M onHChiBaeT 3KCnepHMeHTanhH~e 

,n:aHHhle. 
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H a OCHOBe npe,n:cTaBneHHH 0 KorepeHT

HOB n pupo.n:e BoJ6y)f(,n:eHHH a,n:poHoB a 

CTOnKHOBeHHHX npH BhiCOKHX 3HeprHHX H 

npHHI(Hna aBTOMo,n:enhHOCTH B nonyHHKnro-

3HBHhi X peaKI(HJIX paCCMOTpeHO HBneHHe 
pOCTa C~e,n:HeH MHO)f(eCTBeHHOCTH BTOpHq

HhiX q aCTHI( B JaBHCHMOCTH OT nonepeqHoro 

HMnyn hca. C,n:enaHo npe,n:cxaJaHHe o Mac

llJTa6Hoii JaKOHOMepHOCTH·nOBe,n:eHHH ceqe

HHH n onyHHKnlOJHBHhiX peaKI(HH, KoTopoe 

nonyq uno 3KcnepHMeHTanhHoe no,n:Taep)f(,n:e

HHe n pH HJyqeHHH 11-p -aJaHMo,n:eHCTBHB 

.n:nH E 17= 40 T3B. BhlnonHeH PH.D: Hccne.n:o

BaHHH no B3aHMo,n:eHCTBHIO a,n:poHOB C .H,n:pa

MH, p a60Thl TeCHO CBH3aHhl C TeMaTHKOH 

lla6op a TOpHH BhiCOKHX 3HeprHH. II pH HJyqe

HHH CTOnKHOBeHHH nHOHOB C .H.D:POM KCeHoHa 

nonyq eHo yxaJaHHe Ha npucyTCTBHe nHoH

Horo raJa. 

3 a aeprneH I(HKn uccne.n:oaaHHH MHO)f(eCT

BeHHhiX npoi(eCCOB B CTOnKHOBeHHHX Il'pOTO

Ha c .H,n:poM. IlonyqeHo no,n:Taep)f(.Il:eHHe npe.n:

cxaJa HHH o peanuJai(HH npoMe)f(yToqHhlx 

COCT O.IIHHH KnaCTepHOrO THna H 06 OTHOCH

TenhHO cna6oM B3aHMO,n:eHCTBHH C HyKno
HaMH "nH,n:HpylO~HX CHCTeM", o6pa30BaHHhiX 

B cpe ,n:HeM aKTe MHO)f(eCTBeHHOrO po)f(.Il:e

HHH. Bhi.HBneHa npHHI(HnHanhHa.H ponh npo

cTpaHCTBeHHO- BpeMeHHhiX 4JaKTOpOB B npo

I(ecca x ~PH BhiCOKHX 3HeprH.HX. Hap.11,n:y 

C MHO)f(eCTBeHHhiMH npoi(eCCaMH HJyqanHCh 

H 6uHapHhle. Ha ocHoBe runoTeJhl o6 yHH-

4JopMu pyroii(eB: nepeMeHHoB: ,n:aH aHanHJ 

- + + 
pp-,pp-,11-p- H K-p-npoi(eccoa pac-

ce.HHHH anepe,n:. Ilpe,n:cxaJaHo HJMeHeHBe 

3HaKa peanhHhiX qacTeH 3THX npoi(eCCOB 

npu BhiCOKHX 3HeprH.Hx. OnhiThl B 3TOM 

Hanpa aneHHH npoao,n:HTC.H B EaTaBHH. 

Ilpo,n:On)f(aeTC.II HCCne,n:oBaHHe H30CnH

HOBhiX HepaBeHCTB ,n:nH pa3nHqHhiX peaKI(HH, 

HanpHMep 

0,1 / 2 -> 0',1/ 2' H 0,1/ 2->0',0', 1/ 2', 
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H .nJI.H peaKUHH C 'laCTHUaMH npOH3BOJibH OrO 

CnHHa B HX cpaBHeHHe C 3KCnepHMeHTa Jib• 

HbiMH .IJ,aHHbiMH. 

BbinOJIHeH p.H.IJ. uccne.IJ,oBaHHH no .Pn 3n

Ke JienTOHOB. ~f3yqaJiaCb B03M0)KHOCTb p ac

IUenJieHH.H Mace MIOOHA H 3JieKTpOHa Ha 

OCHOBe 'leTblpexcPepMHOHHOrO TO'Ie'IH OrO 

B3aHMO.D.eiicTBH.H. B ocHoBy pac'leTOB no

JIO)KeHo npe.D,nOJIO)KeHHe 0 HaJIH'IHH y V /1- He

HyJieBOH MaCCbl. PaCIUenJieHHe B T a KOH 

CXeMe MaJIO, H OHO yKa3biBaeT Ha TO, 'ITO 

pa3JIH'IHe Mace MIOOHa H 3JieKTpOHa H M eeT 

6onee rny6oKoe npoucxo)K.IJ.eHHe H CB.H 3 aHo 

C BHyTpeHHeii CTpyKTypoii MIOOHa. 

Hccne.IJ,oBaJIHCb rny6oKoHeynpy rne 

nenTOH- a.D,pOHHble npoueccbl B paMKax K B aH

TOBoii TeopHH non.H. PaccMaTpHBaJIHCb M O

.IJ.CJIH Hea6eJieBbiX KaJIIi6pOBO'IHbiX non eii 

JIHra- Munnca c Mac coil, B03HHKaiOIUeii 6 n a

ro.IJ,ap.H . MexaHH3MY Xurrca-Ku66na. ITo

Ka3aHo, 'ITO B paMKaX 3THX MO.IJ,eJieH 6bHOp· 

KeHOBCKHii cKeiiJIHHr .IJ.JI.H MOMeHTOB cTpy K

TypHbiX cPYHKUHH HapywaeTC.H JiorapHcPMH'te 

CKHM o6pa30M /KaK H B CJiyqae aCHMITTO· 

TH'IeCKHX CB060.IJ,HbiX MO.IJ,eJieii/. 

Ba)I(Hble .IJ.JI.H .IJ,aJII.Heiiwux 3KcnepnMe H

TaJibHbiX HCCJie.IJ,OBaHHH pe3yJibTaTbl 6 b iJIH 

noJiy'leHbl B KBa3HnOTeHUHaJibHOM nO.IJ,XO.IJ,e 

npu pacqen~ npouecca pa3BaJia no3HTPOHH.H 

B none aTo~a. 

IToKa3aHo, 'ITO onbiTbl no pacce.HHHIO 

nOJI.HpH30BaHHbiX 3JieKTpOHOB Ha no.Jt.Hp H-

30BaHHbiX HYKJIOHax no3BOJI.HIOT npoaepH Tb 

cy~eCTBeHHble npe.IJ,CKa3aHH.H napTOHH OH 

MO.IJ.eJIH .IJ.JI.H cllopMcllaKTopoa. OnbiTbl npoa o

.IJ,.HTC.H B HaCTO.HIUee BpeM.H Ha JIHHeHHOM 

ycKopHTene CTaHcPOP.D.CKoro YHHBepcHTeT a 

/CiliA/. 

ITpoBO.IJ.HTC.H o6pa6oTKa 3KcnepHMeH 

TaJibHbiX .IJ,aHHbiX lLJI3BJie'leHHe HHcPOpMaUHH 

o cPOPMcPaKTopax rr- H K-Me3oHoB c yqe 

TOM pa.IJ,HaUROHHbiX nonpaBOK B 3KCnepHMeH 

TaX no rr e- H K e- pacce.HHHIO. 3KcnepuMeH 

Tbl BblnoJIH.HIOTc.H a HauuoHaJILHoii ycKopu 

TeJILHoii Jia6opaTo$'HH HM. <l>epMH /JiaTaBH.H , 

CiliA/ coaeTcKoii H aMepuKaHcKoii rpynna -

MH. 

3aKOH'IeHa pa3pa6oTKa HenpepbiBHoro 

aHanora MeTO.IJ.a HbiOTOHa, no3BOJI.HIOIUero 

HaXO.IJ,Htb peweHH.H CHCTeMbl ypaBHeHHH 

ilipe.IJ.HHrepa / cTauuoHapHble, KBa3HCTauuo

HapHble H peweHH.H, COOTBeTCTBYIOIUHe 

pacce.HHHIO/ e.IJ,HHoo6pa3HbiM cnoco6oM c 

a6COJIIOTHOH TO'IHOCTbiO -IQ-4. C no

MOIUbiO 3TOrO MeTO.IJ,a HaH.IJ,CHbl BCe KBa3H· 

CTaUHOHapHble COCTO.HHH.H /1-- Me30· 

MOJieKyJI C .H.D,paMH pa3JIH'IHbiX H30· 

TOnOB BO.D,OpO.IJ,a. 

fiORYMHKpOCKOnHqecKOe OTIHCaHHe 

~AepH~X COCTO~HHH 

0.IJ,HOH H3 HaH60Jiee Ba)KHbiX 3a.IJ,a'l 

TeOpHH aTOMHOrO .H.D,pa .HBJI.HeTC.H Bbi.HCHeHHe 

06IUHX 3aKOHOMepHOCTeH YCJIO)KHeHH.H 

CTPYKTYPbi cocTO.HHHii c pocTOM 3Hepruu 

B036y)K.IJ.eHH.H. JiOJibWOe BHHMaHHe 6biJIO 

y.IJ,eJieHO pa3pa60TKe MaTeMaTH'ICCKHX Me

TO.IJ,OB OnHCaHH.H CTPYKTypbl COCTO.HHHH C 

npoMe)KyTO'IHOH H BbiCOKOH 3Heprueii B03-

6y)K.IJ.eHH.H. B Te'leHHe MHHyawero ro.IJ,a 

6biJI BblllOJIHeH tJ;HKJI pa60T, nOCB.HIUeHHbiH 

aHaJIH3Y pacnpe.D,eJieHH.H O.IJ,HOKBa3H'IaCTH'I· 

HO~ KOMnOHeHTbl no .H.IJ,epHbiM COCTO.HHH.HM. 

Ha ocHoBe npe.D,JIO)KeHHbiX paHee npn6nn

)KeHHbiX MeTO.IJ,OB peweHH.H OCHOBHbiX ypaa

HeHHH MO.IJ,eJIH .IJ,JI.H OnHCaHH.H BbiCOKOJie)Ka

JUHX .H.IJ,epHbiX ypOBHeH 6biJIO HCCJie.IJ,OBaHO 

BJIH.HHHe MHOrOKBa3H'IaCTH'IHbiX KOMnOHeHT 

BOJIHOBOH cPYHKUHH Ha pacnpe.D,eJieHHe O.IJ,HO

KBa3H'IaCTH'IHOH KOMnOHeHTbl HHa CBOHCTBa 

HH3KOJie)KaiUHX HepoTaUHOHHbiX COCTO.HHHH 

.IJ,ecPOPMHPOBaHHbiX .H.IJ,ep. 

3TH pe3yJibTaTbl n03BOJI.HIOT O)KH.IJ,aTb, 

'ITO pacn~e.IJ,eJieHHe O.IJ,HOKBa3H'IaCTH'IHOH 

KOMnOHeHTbl B .H.IJ,epHOM cneKTpe onpe.D,e

JI.HeTC.H rJiaBHbiM 06pa30M B3aHMO.IJ,eHCT· 

BHeM C KOMnOHCHTaMH THna "KBa3B'IaCTB-

• 



ua + O,!J.HH <}lOHOH", a 6onee CJIO)I(Hbie KOH

<}lHrypaUHH He HrpaiOT Ba)I(HOH ponH. Co

rnacHe paccqHTaHHhiX TaKHM o6paJoM 

/B paMKaX CBepxTeKyqeii MO,IJ,eJIH a TOMHOrO 

Jl,IJ,pa/ HeHTpOHHblX CHJIOBblX <}lyHKUHH C 3KC

nepHMeHTaJibHblMH OKa3aJIOCb BllOJIHe Y,IJ,OB

JieTBOpHTeJihHblM KaK ,!J.JIJI ,IJ,e<}lopMHpOBaH

HblX, TaK H )J.JIJI c<}lepHqeCKHX Jl,IJ,ep. IlpHqeM 

noJiyqeHO npaBHJibHOe KOJIHqeCTBeHHOe OnH• 

CaHHe CHJIOBblX <}lyHKUHH H B 06JiaCTH HX 

MaKCHMyMa H B 06JiaCTH HX MHHH

MyMa. Cne,IJ,yeT OTMeTHTh, qTo .D.O 3THX 

pa6oT He y,IJ,aBaJIOCb noJiyqHTb npaBHJibHOrO 

OnHCaHHJI 8- BOJIHOBOH HeHTpOHHOH <}lyHKUHH 

B paiioHe ee MHHHMyMa. ,Il;aJibHeiimee pa3-

BHTHe 3THX HCCJie,IJ,OBaHHH CBJI3aHO C BKJIIO

qeHHeM B paCCMOTpeHHe O,IJ,HOBpeMeHHO He

CKOJibKHX O,IJ,HOKBaJHqacTHqHbiX KOMnOHeHT, 

a TaK)I(e ypoBHeii cnnomHoro cneKTpa. Bo

npochl, CBJI3aHHhle C <}lparMeHTaUHeH O,IJ,HO

H MHOrOKBaJHqacTHqHblX KOH<}lgrypaUHH no 

Jl,IJ,epHhiM ypoBHJIM, Hccne,IJ,oBaJIHCh TaK)I(e 

B <}lopMaJIH3Me <}lyHKUHH rpHHa. 

EhlnH npo,D.OJI)I(eHhl pa60Thi no nony

MHKpocKonH'IeCKOMY OnHCaHHIO nJIOTHOCTH 

Jl,IJ,epHbiX COCTOJIHHH. TaK, Ha 6a3e HOBOH 

o,IJ,HoqacTHqHoii cxeMhl ypoBHeii, pa3pa6o

TaHHOH npH HJyqeHHH HH3KOJie)l(aJUHX He

poTaUHOHHblX COCTOJIHHH TpaHCypaHOBbiX 

3JieMeHTOB, npoBe,IJ,eH pacqeT nJIOTHOCTH 

ypOBHeH 3THX Jl,IJ,ep npH 3HeprHH CBJI3H HeiiT

pOHa, HJyqeHa JaBHCHMOCTb nOJIHOH nJIOT

HOCTH OT 3HeprHH B036y)I(,IJ,eHHJI. IlonyqeHO 

xopomee cornacHe c 3KcnepHMeHTOM. Y,IJ,a

noch 06bJICHHTb TaK)I(e 3KCnepHMeHTaJihHO 

Ha6JIIO,IJ,aBIIIYIOCJI aHOMaJIHIO B noBe,IJ,eHHH 

El-cHnoBoii <}lyHKUHH Jl,IJ,pa 231lU. 

,IJ;pyroe HanpaBneHHe Hccne,IJ,oBaHHH -

3TO OnHCaHHe CBOHCTB HH3KOJie)l(aJUHX Jl,IJ,ep

HblX COCTOJIHHH. 0CHOBHOH ynop 3,IJ,eCh B 

HCTeKIIIeM ro,IJ,y 6biJI C,IJ,eJiaH Ha HJyqeHHe 

aHrapMOHHqecKHX 3<}l<}leKTOB B qeTHO

qeTHblX Jl,IJ,pax, Ha HJyqeHHe pOJIH B3aHMO

,IJ,eHCTBHJI ,IJ,BYXKBaJHqaCTHqHbiX H BH6pa

UHOHHblX )J.BH)I(eHHH B 3THX Jl,IJ,pax. ,lJ;JIJI ,IJ,e

<}lopMHpOBaHHblX Jl,IJ,ep HCCJie,IJ,OBaHHJI noKa-
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3aJIH B03paCTaHHe pOJIH 3TOrO B3aHMO

,IJ,eHCT BHJI no Mepe pOCTa 3HeprHH B036y)I(

,IJ,eHHJI . YqeT BJaHMO,IJ,eiicTBHJI KBaJuqacTHU 

C <}loH OHaMH npHBO,!J.HT K CTa6HJIH3aUHH KOH

CTaHT OCTaTO\.{HblX ,IJ,aJibHO,IJ,eHCTBYIOJUHX 

CHJI. ,lJ;JIJI c<}lepHqe CKHX Jl,IJ,ep H3 06JiaCTH 

A-80 -:- 10 H ,IJ,JIJI TJI)I(eJihiX HJoTonoB PTYTH 

6blJI YAOBJieTBOpHTeJihHO onHcaHbl 3Kcne

PHMe H'faJibHble ,IJ,aHHble 06 3HeprHJIX H npH

Be,IJ,e HHblX BePOJITHOCTJIX 3JieKTpHqeCKHX ne

peXO,!J. OB B cnyqae pJI,IJ,a HH3KOJie)l(aJUHX 

ypoB Heii. 

IIonyqeHbl HOBbie peJyJihTaTbl B TeopHH 

KOJIJie KTHBHOrO ,IJ,BH)I(eHHJI HYKJIOHOB B a TOM

HblX Jl,IJ,pax. lfJyqaJIHCb H3MeHeHHJI B CTpyK

Type Jl,IJ,epHbiX COCTOJIHHH C yBeJIHqeHHeM 

yrn Boro MOMeHTa H oueHeHbi MaKCHMaJib

Hble yrJIOBhle MOMeHTbl COCTOJIHHH, o6pa-

3YIOIUHXCJI, HanpHMep, B peaKUHJIX CTOJIKHO

BeHH JI TJI)I(eJiblX HOHOB. . 
IIpe,IJ,JIO)I(eHo o6»JICHeHHe p11,IJ,a 3<P<l>eK-

TOB, Ha6JIIO,IJ,aeMbiX B Jl,IJ,pax, nepeXO,!J.HblX 

Me)I(,IJ,y c<}lepHqeCKHMH H ,IJ,e<}lopMHpOBaHHbl

MH, OCHOBaHHOe Ha KBaHTOBOH KOJIJieKTHB

HOH M O,IJ,eJIH. IfJyqaJIHCh HCToqHHKH npoToH

HOH pa,IJ,HoaKTHBHOCTH H ~-HecTa6HJihHble 

Jl,IJ,pa , HCCJie,IJ,OBaHHe KOTOpblX Be,IJ,yT 3KCne

pHMe HTaTOpbl 06be,IJ,HHeHHOrO HHCTHTyTa 

Jl,IJ,ep HbiX HCCJie,IJ,OBaHHH. 

3 aBepmeH Ba)I(HbiH 3Tan nocTpoeHHJI 

TeOp HH a -pacna,IJ,a. Ha OCHOBe HOBOrO Me

TO,IJ,a H3BJieqeHHJI npHBe,IJ,eHHblX IIIHpHH npo

H3B ,IJ,eHa KnaccH<}lHKaUHJI a-nepexo,IJ,oB. 

H~epHbie 

peaKQ.H.H 

H ccne,IJ,oBaHa B03MO)I(HOCTh CHHTeJa 

HOB IX JaypaHOBblX 3JieMeHTOB /B paHOHe 

Z-114, A -298/. Ha OCHOBe MeTO,IJ,a, pa3pa-

6oTa HHOro paHee, nonyqeHbi oueHKH Be

pOJI T HOCTH o6pa30BaHHJI HCKOMblX npo,IJ,yK-
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TOB peaKUHH C yqeTOM Hea~Ha6aTHqecKHX 

3clJc1ieKTOB. 

Ilpe~nO:>KeH HOBLIH MeTO~ BblqHcneHHX 

BOnHOBLIX ~YHKUHH Ha OCUHnnHTOpHOM 6 a-

3HCe, ocHoBaHHLIH Ha cenapa6enLHOM p a 3-

nO:>KeHHH noTeHUHana. 3TOT MeTO~ HMe eT 

60nbWOe npeHMYJUeCTBO Ha~ npOCTLIM p a 3-

no:>KeHHeM no OCUHnnXTOpHLIM ~yHKUHXM 
6naro~apx TOMY, qTo nyqwe onHcLiaa eT 

nepH~epHHHYIO qaCTb BOnHOBLIX ~YHKUHH 
/KOHCTaHTY aCHMnTOTHqecKOH HOpMHpOB· 

KH/, qTo oqeHb Ba:>KHO ,IJ;nH npaBHnbHOrO 

pacqeTa MHOrHX peaKUHH. 

IlpH pa3pa60TKe MeTO~.OB peweHHX 0 6· 

paTHOH 3a~aqH paccexHHX 6onLwoe 3Haq e

HHe npH~aeTcx ynpollleHHIO TexHHKH s o c

CTaHOBneHHX B3aHMO~eHCTBHH. 3~eCb y~a

nOCb HaiTH cnoco6 npH6nH:>KeHHoro n o

CTpoeHHH noTeHUHana no ~aHHLIM pacceXHHX 

6e3 peiHeHHX CnO:>KHLIX HHTerpanbHLIX ypa B· 

HeHHH /no npOCTLIM peKyppeHTHLIM ~op
MynaM/. 

CHcTeMLI c ManLIM qHcnoM HyKnOH OB 

Y~06HLI ~nX HCCne~OBaHHX, TaK KaK n03B O

nHIOT npHMeHXTb 6e3MO,IJ;enbHLie MeTO~LI, 

BLiqHcnHTb X~epHLie CBOHCTBa HCXO~H H3 

"nepBLIX npHHUHnOB". C ~pyroH CTOpOHLI, 

nonyqaeMLie 3~ecL pe3ynLTaTLI no:>KaT cx 

B OCHOBY npe~CTaBneHHH 0 6onee CnO:>KHLIX 

o6'beKTax. B HaCTOXIllee apeMx ~ocTaToqHo 

XOpOWO H3yqeHLI CBX3aHHLie COCTOXHHX 

TpexHyKnOHHLIX X~ep, HO OCTaiOTCX ~KTy

anbHLIMH HCCne~oBaHHX COCTOXHHH Henp e

pLIBHOrO cneKTpa, OC06eHHO pe30HaHCOB. 

B 3TOM nnaHe BLinonHeHa pa6oTa no onHc a

HHIO CBOHCTB TpexqacTHqHbiX pe30HaHCOB 

Ha 6a3e ypaaHeHHH 'l>a~~eeaa. Pa3BHT MeTo~· 

MHOrOMepHLIX cenapa6enbHLIX pa3nO:>KeHHH, 

n03BOnXIOillHH e~HHhlM o6pa30M paCCMa T

pHBaTb KaK CBX3aHHLie COCTOXHHX, · TaK H 

paccesHHe Tpex Ten. 

AHanH3 3apx~oBLIX ~opM~aKTopoa 
6onLwoi rpynnLI s~ep noKa3an, qTo ~nx 

Ka:>K~oro x~pa HMeroTcx xapaKTepHLie p a

~HanLHLie aapHaUBH pacnpe~eneHHH nno T

HOCTH 3apx~a. Y cTaHoaneHHe HX ~H3Hqe-

CKOH npHpO~LI H HCTHHHOrO XO~a B X~pax 

OCTaeTCH O~HOH H3 Ba:>KHLIX npo6neM Teo

peTHqecKOH X~epHOH ~H3HKH. 
Pa3pa6oTaHa KacKa~Ho-3KCHTOHHax 

MO~enb X~epHLIX peaKUHH, KOTOpag anepBLie 

~ana npHHUHnHanbHYIO B03MO:>KHOCTb OnH

CLIBaTb yrnOBLie pacnpe~eneHHX B peaKUHXX 

TaK Ha3LIBaeMoro npe~paaHoaecHoro pac

na~a x~ep. TeopeTHqecKHH aHanH3 Ha ocHo

ae 3TOH MO~enH cneKTpOB BTOpHqHLIX qac

THU B npOTOH· X~epHLIX peaKUHHX npH 3Hep

rHXX HeCKOnLKO ,IJ;ecxTKOB AI3B no3aonHn 

ycTaHOBHTb XBneHHe, CXO~HOe no CBOeH 

npHpo~e C X~epHLIM CKeHnHHrOM. 3TO, B 

CBOIO oqepe~b, HaMeTHnO nyTH aHanH3a 

MeXaHH3Ma 3TOrO HHTepeCHOrO XBneHHX 

g~epHOH ~H3HKH Ha OCHOBe TeopHH X~epHLIX 
peaKUHH npe~paSHOBeCHOrO THna. 

B o6nacTH penxTHBHCTCKOH s~epHoi 

~H3HKH npe~no:>KeHa MO~enb ~BYXCTa~HH· 
Horo MexaHH3Ma ~parMeHTaUHH penx-

THBHCTCKHX TX:>KenLIX HOHOB. IlonyqeHO 

xopowee coana~eHHe TeopHH c 3KcnepH

MeHTOM B OnHCaHHH OTHOCHTenbHLIX BLIXO· 

~OB H30TOnOB B TaKHX peaKUHXX. ,lJ;eTanbHO 

HCCne~OBaHa ponb ~epMH-~BH:>KeHHX X~ep
HbiX HyKnoHoB B MexaHH3Me KyMynxTHBHoro 

Me30H006pa30BaHHX - XBneHHX, 3KCnepH

MeHTanbHO OTKpLITOrO H HCCne~OBaHHOrO 

B Jia6opaTopHH BLICOKHX 3HeprHH OHJIH. 
IIOKa3aHO, qTO ~epMH- ~BH:>KeHHe He 06'bXC

H~eT BLIXO~LI KYMYnHTHBHLIX qaCTHU 

H MeXaHH3M saneHHX TPe6yeT caoero 

rny6oKoro TeopeTHqecKoro Hccne~o

BaHHX. 

IIOCTpOeHa KaCKa~HaX MO~enb HHKni0-

3HBHOrO pO:>K~eHHH qaCTHU B a~poH·X~ep

HbiX peaKUHXX. Ha OCHOBe npe~nOJxO:>KeHHX 
0 cna60M B3aHMO~eiiCTBHH C H~pOM qaCTHU 

H3 o6nacTH ~parMeHTaUHil HaneTaiOillero 

a~poHa y~anocb nonyqHTb cornacHe c 3KC

nepHMeHTaMH, BLinOnHeHHLIMH B )l;y6He 

H Cepnyxoae. 

IlpO~On:>KanHCb HCCne~OBaHHX BOnpOCOB 

nornOilleHHX MIOOHOB H nHOHOB nerKHMH 

X~paMH, a TaK:>Ke BOnpOCOB, CBX3aHHbiX C 



ycTaHoaneHHeM cTpyKTYPhl HeHTpanLHhlX 

TOKOB Ha OCHOBe Jl,D;epHhlX 3KCIIepHMeHTOB. 

Bhl'IHCneHHe c.naura ypoaHeH B TJI)I(enhlx 

Me3oaToMax, Bhl3BaHHoro rronHpHJauueu 

3neKTpOH-II03HTpOHHOrO BaKyyMa H3-3a 

HeHTpanbHhlX TOKOB, IIOKa3ano, 'ITO TaKOH 

C,IJ;BHr BeCbMa Man 110 cpaBHeHHIO C OC

HOBHbiM 3!l>!l>eKTOM 'IHCTO 3neKTpOMarHHT

Horo rrpoHCXO)I(.IJ;eHHJI. PaccMoTpeH pa.nua· 

UHOHHhlH 3aXBaT IIHOHa B nerKHX Me3o

aTOMaX Ha ocHoae Mo.nenu o6ono'leK c aon
HOBLIMH <i>YHKUHJIMH IIHOHa B II One OIITH'Ie

cKoro rroTeHuuana KuccnHHrepa- 3pHKco

Ha. TeopHH xopomo cornacyeTCJI c 3Kcrre

pHMeHTOM. llpoBe,IJ;eHO cpaBHeHHe C aHa

norH'IHhlMH rrpoueccaMH B MJO- 3axaaTe H 

4>oToBo36y)I(.IJ;eHHH Jl.D;ep. CoaMeCTHhlH aHa

nH3 pacc'IHTaHHhlx ypoaHea Jl.D;ep H H3Me

peHHhlX CIIeKTpOB )l(eCTKHX raMMa- KBaHTOB 

OT pa,D;HaUHOHHOrO 3aXBaTa IIHOHa ,IJ;aeT 

HOBYIO HH<i>~pMaUHIO 0 CTpyKType ruraHT

CKHX Jl,D;epHbiX pe30HaHCOB. 

TeopHH 

KOHAeHCHpOBaHHOrO 

COCTOHHHH 

Ha 6a3e Tpa.D;HUHOHHoro ,D;nH coTpy.n· 

HHKOB OM.HM MeTo,IJ;a uccne.noaaHHJI Mo

.nenLHLIX raMHnLTOHHaHoB H.H.Boromo6o

aa /Mn./ 6LmH rrony'leHLI HOBLie pe3ynL

Ta TLI .IJ;nJI uenoro pH,IJ;a MO,nenbHbiX CHC

TeM. B qacTHOCTH, y,nanocb pacrrpocTpa

HHTL 3TOT MeTO,IJ; Ha cny'laH, KOr,na B ra

MHnLTOHHaH B3aHMO,IJ;eHCTBHJI BXO,IJ;JIT orre

paTOpbi, He orpaHH'IeHHhle no HOpMe. Hoahle 

rrepcrreKTHBHLie peJynLTaTLI rrony'leHhl a 

MO,IJ;enH C ABYMJI THIIaMH !l>a30BbiX rrepexo

,IJ;OB: MeTann-BblpO)I(,IJ;eHHLIH rronyrrpOBO,II;HHK 

H MeTann-caepxrrpoao,nHHK. 3TH uccne.no

aaHHH rrpe,IJ;CTaBnHIOT 3Ha'IHTenbHbiH HHTe

pee C TO'IKH 3peHHJI B03MO)I(HOCTH IIOBLillie

HHH TeMIIepaTyphl B03HHKHOBeHHJI CBepx

IIpOBO,IJ;HW:eH !l>a3bl B CHCTeMaX CO CTpyK-

.. 27 

--
TYPHhlM <l>a30BhlM rrepexo,noM. Ha pucyHKe 

cxeMa TH'IHO rrpe,ncTaaneHa 3BoniOUHJI w:enu 

B 4>a3 e co cTpyKTYPHhlM HCKa)l(eHHeM < I ) 
a ,nayx rrpe,nenLHhlX cnyqaJlx I 1- cuD» p. 0 , 
2 - cu D « p. 0 , cu D- .ne6aeacKaJI qacToTa, 

p. 0 - X HMH'IeCKHH IIOTeHUHan B HeHCKa)l(eH

HOH 4>a3e, ~ o - 3HeprHJI 3neKTPOH- .D;hlpoq

HOrO B 3aHMO,IJ;eHCTBHJI/. 

2. I 

I ----2 2 
Io 

1 
~0 

8 ·10 fLo 

~1 
0,5 

1. 3eoAIOIIUJI 3Hepzemut.tecKou t~~eAu e (Jaae 
CO cmp yKmypHbiM UCKaJICeHUeM. 

eTO,IJ; HCCne,IJ;OBaHHH MO,IJ;enbHhlX ra

MHnbT OHHaHOB 1103BOnHn rrony'IHTb H rrpo

aHanH 3HpOBaTL ypaBHeHHJI ,IJ;nJI 34><l>eKTHBHOH 

HaMar HH'IeHHOCTH B cnyqae, KOr,IJ;a HapJI,D;y 

c o6M eHHbiM B3aHMo,neacTBHeM y'IHThlBa

eTCJI H KynOHOBCKOe B3aHMO,IJ;eHCTBHe 

3ne~TPOHOB rrpoao,nHMOCTH. OH oKaJancH 

BeCLM a 3!l>!l>eKTHBHLIM H IIpHBen K HOBhlM 

pe3yn LTaTaM ,IJ;nJI HereH3eH6eprOBCKHX MO

,nene H MarHeTHKOB - . MO,neneH C MHOrO

CIIHHOBbiMH B3aHMO,IJ;eHCTBHJIMH "KnacTep

HOrO " THIIa, B paMKaX KOTOphlX Ha e,IJ;HHOH 

OCHOB e MQ)I(HO OIIHCLIBaTL !l>eppo-, !l>eppH-, 

aHTH!l>eppoMarHeTH3M. 

A HanH3 IIOnHOH COBOKyiiHOCTH 3KCIIepu-,, 
MeHTa nLHbiX ,IJ;aHHbiX B OKpeCTHOCTH KpH-
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THl.feCKOH TOl.fKH )I(H.IJ.KOCTh-nap nOJBOnHn 

nOCTpOHTh ypaBHeHHe COCTOHHHH .IJ.nH Knac 

CHl.feCKOH )I(H.IJ.KOCTH H npe.IJ.CKaJaTh noBe 

.IJ.eHHe pa3nH1.fHhlX paBHOBeCHhiX xapaKTepH_

CTHK ee, eme He CHHThiX 3KCnepHMeHTanhHO, 

npH npH6nH)I(eHHH K KpHTH'leCKOH TOl.fKe. 

qHcneHHhle BenHl.fHHhl HaH.IJ.eHHhiX H3 aHanH 

Ja 3KCnepHMeHTanhHhiX .IJ.aHHhiX KpHTHl.f e 

CKHX HH.D.eKCOB f3 = 0,35; y = 1 ,16; 0 = 4 ,3 

cornacyroTcH c runoTeJo:H no.D.o6HH $aJ o 

BhiX nepexo.D.OB II - ro po.IJ.a H npHBO.IJ.HT 

K cne.IJ.YIOJUHM l.fHCneHHhiM BenHl.fHHaM .IJ.nH 

KpHTHl.feCKHX HH.IJ.eKCOB TennOeMKOCTH, n o 

BepXHOCTHOrO HaTH)I(eHHH, KOppenHUHOH

HOH .D.nHHhi H aBTOKoppenHUHOHHo:H dJyHKUHH: 

a =0,14; e =1,24; v = 0,62; TJ =0,13. 

Pa3BHT HOBhiH nO.D.XO.D. B TeOpHB ynop H

.D.Ol.fBBaiOIUBXCH cnnaBOB B 6BHapHhiX CM e

ce:H. PafC"'BTaHHhle c ero noMOIUhiO xapa K

TepHCTHKB CTeneHB ynopH.IJ.Ol.feHBH B p a c

nonO)I(eHBB aTOMOB no yJnaM perne TKH 

/napaMeTphi nopH.IJ.Ka/ xoporno cornacyroTCH 

c 3KCnepHMeHTanhHhiMH .D.aHHhiMH. BnepBhle 

y.D.anoch c$opMynupoBaTh MeTO.D. pacl.fe Ta 

nJ06hiX paBHOBeCHhiX xapaKTepHCTBK KBaJ B-

6BHapHhiX CHCTeM I A<li.-x ex)/. PucyHOK u n
nrocTpHpyeT xopornee coBna.IJ.eHBe noBe.D.e

HBH napaMeTpa .D.anhHero nopH.IJ.Ka S ( T) .D.nH 

Zn 11 A11 Au , ua:H.D.euuoro 3KCnep u-
t 2 / 2-X X 

MeHTanhHO /- - - -/, c peJynhTaTa MB 

pa3BBTOrO TeopeTBl.feCKOrO nO.D.XO.D.a /-/; 

XAu=0,3. 

s 

Q5 

I I I I I I .T'K 
J7J +7J - -

2. IIoeeoeHue napa.Mempa oaA&Hezo nopJIOKa 
e 3aeucu.Mocmu om meMnepamyp&J. 

0KOH1.feH 6onhiiiOH UBKn HCCne.D.OBaHBH 
no Teopuu aKy~qecKoro cnHHOBoro o e-

30HaHca Ha 3neKTpOHaX npOBO.D.BMOCTH B 

MeTannax. HoBbie BOJMO)I(HOCTB Knaccu$u

Kauuu CnO)I(HhiX MarHBTHhiX CTpyKTyp B 

KpHCTannax OTKphiBaeT JaKOHl.feHHhiH B 3TOM 

rO.D.Y 6onhiiiOH UHKn BCcne.D.OBaHHH no TeOpHH 

o6o6meHHhiX uBeTHhiX rpynn. 

B paJnBl.fHhiX KOHKpeTHhiX Ja.D.al.fax $H-

3HKH TBep.IJ.OrO Tena B HaCTOHIUee BpeMH 

IIIBpOKO HCnOnhJYIOTCH MO.IJ.enH HJBHra, 

AH.IJ.epcoua H Xa66ap.IJ.a. BechMa cymecT

BeHHhl 3.D.eCh $opMynBpOBKa H BCCne.IJ.OBaHHe 

annpoKCHMauu:H, B To:H unu BHOH CTeneHH 

Y'lHThiBaiOIUHX 3$$eKThi KoppenHUBB. B MO

.D.enu HJBHra npe.IJ.nO)I(eHa HOBaH annpoKcH

MaUBH /Tuna pacuenneHBH KOppenHUBH/, 

B MO.IJ.enu AH.IJ.epcoua nocTpoeua HOBaH an

npOKCHMaUBH cneKTpanhHOH nnOTHOCTH, 

B B MO.D.enu Xa66ap.IJ.a c$opMynupoBaHa 

HOBaH annpOKCBMaUHH .IJ.BYXBpeMeHHOH 

$YHKUHB rpuua, Yl.fHThiBaiOIUaH 3~eKThl 
pacceHHBH B MaCCOBOM onepaTope. 3TH 

peJynhTaThl HCnOnhJOBaHhl B KOHKpeTHhiX 

Ja.ZJ.al.faX TeOpBB MarHeTB3Ma B TeOpHH 

noBepxuocTHhiX HBneuu:H. B paMKax paJBH

Toro pauee B HHCTBTyTe nO.IJ.XO.IJ.a K yqeTy 

3$$eKTOB CHnhHOrO aHrapMOHB3Ma 6hlna 

npe.IJ.npBHHTa nonhiTKa OnBCaTh paBHOBeC

Hhle CBOHCTBa cerueTo3neKTpHKOB o6mero 

BH.IJ.a I c cocymecTBYIOIUBMB $aJOBhiMH ne

peXO.D.aMB TBna nopH.IJ.OK-6ecnopH.IJ.OK B TB

na CMeiUeHBH/. C$opMynupoBaH HOBhiH opu

ruuanhHhiH no.D.XO.D., nOJBOnHIOIUBH npoaua

nB~BpOBaTh BnBHHBe KOne6aHHH peiiieTKB 

Ha nnOTHOCTh 3neKTpOHHhiX COCTOHHBH B 

ueynopH.IJ.Ol.feHHhiX cnnaBax. 

HOBhiH MeTO.D. paC'leTa Ha 3BM BHTe

rpanoB no JOHe l>punnro3Ha, npe.IJ.nO)I(eHHhiH 

B pa3BBThiH B HCTeKIIIeM rO.D.Y, n03BOnHeT 

BeChMa 3Hal.fHTenhHO COKpaTHTh JaTpaThl 

MaiiiHHHOrO BpeMeHB B, HeCOMHeHHO, CTa

HeT BeChMa noneJHhiM B CaMhiX paJnBl.fHhiX 

KOHKpeTHhiX Ja.IJ.al.faX TeOpHH TBep.IJ.OrO Te

na. 0TMeTHM, HaKOHeU, "'TO HCnOnh30BaHHe 
HOBOrO BapBaHTa Bhl60pKH B MeTO.IJ.e Mou
Te- Kapno .D.ano BOJMO)I(HOCTh BnepBhie 

nonyl.fHTh dJaJOBhiH nepexo.D. THna nnaBneHHH 



B rpexMepHOM cnyqae AnB noreHu;Hanoa 

THna "raepAhiX c4Jep". 

CTOHT nOA'IepKHYTL, 'ITO PBA cy~ecr

BeHHbiX BbiBOAOB BO BCeX nepe'IHCneHHbiX 

npo6neMax MO:>KeT 6biTL npoaepeH B 3Kcne

pHMeHrax no pacceBHHJO Heii:rpoHOB. 3ro 

nH60 o6cy:>KAeHO B pa6oTaX COTPYAHHKOB 

06~eAHHeHHOrO HHCTHTyTa, nH60HaXOAHTCJI 

29 

--
B CTaA HH aKTHBHOrO 06CY:>KAeHHB H HCCne

AOBaHH B. 

CTOHT OTMeTHTL TaK:>Ke WHPOKHe H npoq

Hble CB B3H COTPYAHHKOB HHCTHTyTa, BeAy

~HX p a 60TLI no TeOpHH KOHAeHCHpOBaHHOrO 

COCTOJIHHB Be~eCTBa, C HCClleAOBaTellJIMH 

Hay'IHbiX u;eHTpoB CCCP: MHOrKe Ba:>KHble 

H nepcn eKTHBHble pa60Tbl BblnOnHeHbl B CO

aBTOpCTBe C HHMH. 

0 0 0 
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Jia6opaTopHH 
BbiCOKHX 

(.) 

3Hepf'Hl1 

: 

B na6opaTopHH BLinonHJlnHCb Hay'IHLie 

HCCne~OBaHHJI B o6naCTH ~H3HKH 3ITeMeH

TapHLIX 'laCTHU, penJITHBHCTCKOH Jl~epHOH 

~H3HKH, BenHCb pa60TLI no C03~aHHIOHOBLIX 

npH60pOB ~ITJI ~H3H'IeCI<HX 3KCITepHMeHTOB, 

pa3pa60TKe H COBepmeHCTBOBaHHIO MeTO~OB 

HCCne~OBaHHH, COBepmeHCTBOBaHHIO CHHX

po~a30TpOHa, paCWHpeHHIO B03MO:>KHOCTeH 

CHHXpO~a30TpOHa ~ITJI nOCTaHOBKH HOBLIX 

3KcnepHMeHTOB. Ba:>KHaJI qacTL Hay'IHOH 

nporpaMMLI na6opaTopHH 6Lina CBJIJaHa 

c 3KcnepHMeHTaMH Ha cepnyxoBCKOM ycKo

pHTene 70 T3B H Ha ycKopHTene 400 T3B 
B liaTaBHH. Ha CHHxpo~aJoTpoHe 6onLWHH

CTBO 3KCnepHMeHTOB npOBO~HITOCb no npo

rpaMMe HCCne~OBaHHH B HOBOH o6naCTH -

penJITHBHCTCKOH Jl~epHOH ~H3HKe. B na6o

paTopHH npo~on:>Kanacb pa3pa6oTKa npo

eKTa :>KeCTKO~OKYCHPYIOIUero yCKOpHTeiTJI 

Jl~ep - HYKITOTpOHa. 

lionLmaJI qacTL uccne~oBaHHH ocyiUeCT

BITJIITaCb Ha OCHOBe WHpOKOrO Me~yHapo~

HOrO COTPY~HH'IeCTBa C na6opaTOpHJIMH H 

HHCTHTyTaMH cTpaH-y'lacTHHU OHJIH H He

KOTOpLix ~pyrHX CTpaH. 

HayqHo-Hcc~e~oaaTe~bCKHe 
pa6oTbi 

lloBeAeHHe aMIT~HTYA pacceHHHH 
B 3aBHCHMOCTH OT 3HeprHH 

B3aHMOAeHCTBYIDmHx qacTHQ 

<> Hcc/leooeaHa o611acmb KylloH- Jloep
Hoil uHmeprjjepeH1,4UU ynpyroro p p-pacceJIHHJI 

B HHTepBane 3Heprui 80-286 T3B. Hccne

~oBaHHJI npoBe~eHLI COBeTCKO-aMepHKaH

CKOH rpynnoi Ha ycKopHTene 400 T3B 
B liaTaBHH npu noMOIUH CTPYHHOH Bo~opo~

HOH MHWeHH c perucTpauuei npoTOHOB 

OT ~a.'IH KpeMHHeBLIMH n03HUHOHHO- 'IYBCT

BHTenhHLIMH nonynpOBO~HHKOBLIMH ~eTeK-



TOpaMH lc 3HepreTH'IeCKHM pa3pemeHH· 
eM 40 - 100 K3B/. IlpH Manblx nepe-
,D;aHHLIX HMnynbcax, 0,0010 :; I t I .S 
~ 0,0075 I F3B/cl 2 , H3y'leHa 3aBHCH
MOCTb ,D;H4>4JepeH.uHanLHoro ce'leHHH da I d t 
oT nepe,D;aHHoro HMnynLca I~ H onpe,D;eneHa 
3HepreTH'IeCKaJI 3aBHCHMOCTb OTHOilleHHJI 
peanbHOH 'laCTH aMnnHTY,D;LI pacceHHHJI 
K MHHMOH qacTH p=ReAI lmA It= 

0 
, KOTo- · 

paH OllHCLIBaeTCJI BLipa)KeHHeM 

r< E) =(-0,660±0,007)+ <O,l08±0,002).enE. 

IIpoBe,D;eHo conocTaBneHHe nony'leHHLIX 
,D;aHHLIX C HeKOTOpLIMH MO,D;enHMH. 

B 3KcnepHMeHTe npHHHManH yqacTHe 
coTpy,D;HHKH OHJIH, <I»HAJIIIiaTaBHHI, PoK
<l>ennepoBcKoro YHHBepcHTeTa IHMo-HopKI, 
PoqecTepcKoro yHHBepcHTeTa IHLro
HopK/. 

<) IIpoeeoeHa o6pa6omKa pe3yAbmamoe 
uccAeooeaHUR ynpyzozo pd·pacceRHUR B 

o6nacTH 3HeprHH 50-400 F3B, BLinonHeH
Horo c noMOD.tbiO ra'30BOH cTpyiiHoii ,D;eiiTe
pHeBOH MHilleHH H Ha6opa nonynpOBO,D;HHKO
BLIX KpeMHHeBLIX ,D;eTeKTOpOB Ha yCKOpHTene 
400 F3B lliaTaBHHI coBeTcKo-aMepHKaH
CKOH rpynno:H. B o6nacTH nepe,D;aHHLIX HM
nynLcoB 0,013 ~~ tl ~0,140 I F3B/cl2 on
pe,D;eneHo C)KaTHe ,D;H<i>paK.UHOHHOrO KOHyca, 
KOTOpoe 3aBHCHT OT 3HeprHH llY'IKOBLIX 
qacTH.U H onpe,D;enHeTCH BLipa)KeHHeM 

< 0,94±0,04Hn<sllraFl)<raBi c)- 2
. 

Cy)KeHHe ,D;H<l>paK.UHOHHoro KOHyca oKa-
3anocb cHnbHee, 'leM B cnyqae ynpyroro 
pp- pacceHHHH. Onpe,D;eneHo ce'leHHe 
ynpyroro pd-pacceHHHH, KOTopoe oKa3a
nocb paBHLIM: 

npH 3HeprHH 49 F3B aeP.=7,45±0,04 M6, 
npH 3HeprHH 148 F3B u ef=7 ,07±0,04 M6, 
npH 3HeprHH 384 F3B (J ee=7 ,23±0,05 M6. 

~H<l><l>epeH.uHanbHOe ce'leHHe da ldt,D;nH 
ynpyroro pd -pacceHHHH npH 3HeprHHX 49 
H 384 F3B noKa3aHo Ha puc. 3. BLI'IHcneHo 
OTHOilleHHe Ce'leHHH CJ ef ( p d) K nonHOMY 
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3. 3a6UCUMOCmb ou¢¢epeHijUQ/IbH020 ce~e
HUR dal dt om nepeoaHHozo uMny/lbca I t l 
OAR y npyzozo p d - pacceRHUR npu 3HepzuRx 
49 u 384 F3B. 

100 

~ab(GeV/c) 

500 1000 

4. 3Hepzemu~ecKaR 3aeucuMocmb napaMem
pa ~aK/IOHa b OAR ynpyzozo p d- pacceR
HUR. ,l(u¢¢epeHijUQ/IbHOe ce~eHue dal dt (!u
mupoea/locb (JyHKijueii da I dt- exp( b t+ c t 2 ) • 

IIapaMemp c om 3Hepzuu ny~Ka He 3aeucu11. 
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ceqeHUIO at (pd), oKa3aameecH npu 3Hepruu 
nyqKa CBhime 150 T3B paBHhiM 0,1 u He 
3aBUCH~UM OT 3Hepruu nyqKa. C llOMO~biO 

~u~~epenuuanLHoro ceqeHuH da/dt ~nH 
ynpyroro pd-pacceHHUH onpe~eneH n apa
MeTp HaKnoHa b(pd) /puc. 4/. 

B 3KcnepuMeHTe npuHuManu yqac Tue 
coTpy~HUKU OHJIH, <l>HAJI/1iaTaauH/, P oK
~ennepoacKoro yHuaepcuTeTa /HLIO- HopK/, 
PoqecTepcKoro yHuaepcuTeTa / H Lro
HopK/. 

O IlpoeeoeH aHaAu3 ynpy2ou pe2eHe
paijuu K0 -Me30H06 B UHTepaane uMnynL
coa KaoHOB OT 12 ~o 50 T3B c noMo~hlO 

ycTaHOBKU JiHC Ha l:epnyXOBC.KOM ycKopu
Tene 70 T3B. B o6nacTu Manhlx nepe~aH
Hhlx uMnynbCOB, It I :S: 0,03 / F3B/c/ 2 , 

HaH~eHO, qTo napaMeTp b , OllUCbiBaiOIUUH 
HaKnoH ~u~epeHuuanLHoro ceqeHUH da I dt, 
OKa3ancH paBHhiM b =/31±4/ I F3B/c/ - 2 u 
He 3aaucH~UM oT uMnynLca KaoHa. S'<cne
puMeHTanLHO HaH~eHHaH W - TpaeKTOpUH 
Pe,ICKe Haxo~UTCH a cornacuu c pacqeTaMu 
no ee napaMeTpu3auuu npu a (u ( t) =0,46t. 

Pa6oTa aenacb coaMeCTHO yqeHblMU 
OHJIH, QH<l>H /1iy~anemT/, <l>H q c AH 
/llpara/, H<l>B3 /1iepnuH/. 

0 IlpoeeoeHo ymo•meHue aHaAu3a 
mpaHcMuccuoHHou pe2eHepa1.1uu KI. ... Ks Ha 
BO~opo~e B UHTepBane UMITYllhCOB KaoaOB 
14-50 T3B c noMOIUhiO ycTaHOBKU 1iHC 
Ha cepnyxOBCKOM YCKOpUTene. llpu U3y qe
HUU 3HepreTuqeCKOH 3aBUCUMOCTU MO~ynH 
H ~a3hl aMllllUTY~hl pereHepaUUU KaOHOB Ha 
BO~OpO~e ycTaHOBlleHO, qTo yMeHbilleHUe 
MO~ynH MO~U~UUUPOBaHHOH aMITllUTY~hl pe
reHepauua c yaenuqeHueM UMnynLca KaoHoB 
OllUCblBaeTCH Bblpa)KeHUeM 

0 
21 f21 (0) I k = (0,84± 0,42)exp(-0,50±0,15) M6, 

a ~a3a aMITllUTY~hl He 3aBUCUT OT UMITYllhCa 
u ee cpe~HHH aenuquHa pasHa ¢21= 132± 5°. 
llonyqeHHhle p~ynLTaThl 6hlnu cpaaHeHhl 
C pa3nUqHbiMU TeopeTuqeCKUMU MO~enHMU . 

• 

N 

1000 d 

p 

100 

10 

0 10 zo 30 
E- ~E(M38) 

5. HAAIOcmpaliUJI pa3oeAeHUJI ~ac111UtJ e Ka
HaAe E - f'..E npu U3yt~eHUU npoijeCC06 ynpy-
2020 d d- pacceJIHUJI. 

Pa6oTa BhlnonHeHa coaMeCTHO yqeHhi
MU OHJIH, QH<l>H /1iy~anemT/, <l>H qcAH 
/llpara/, H<l>B3 /1iepnuH/. 

0 IlpoeeoeH&r U3MepeHUJI u Hat~ama o6-
pa6omKa npoueccoa ynpyroro dd-pacceHHUH 
U a p - pacceHHUH C llOMOIUhiO cneKTpOMeTpa 
H~ep OT~aqu /CJIO/ Ha CUHXpO~a30TpOHe 
a UHTepaane 3Hepruil 6-11 F3B. B cocTaB 
OlleKTpOMeTpa BXO~HT 8 TeneCKOllOB U3 
nonynpOBO~HUKOBblX KpeMHUeBbiX ~eTeKTO
pOB TOlliUUHOH 10-6000 MKM, qTO ll03BO
nHeT c noMOIUhiO ~ByMepHoro aHanu3a pe
rUCTpupoBaTb U U~eHTU~UUUPOBaTb npOTOHbl 
~o 3Hepruu 40 M 3B, ~eiiTpoHhl ~o 50 M 3B 
u anL~a-qaCTUUhl ~o 150 M3B c pa3peme
HUeM 30-100 K3B /puc. 5/. llpu 3Hepruu 
nyqKa 11 F3B Hail~eHhl ~u~~epeHuuanLHhle 
ceqeHUH npoueccoa ynpyroro dd·pacceH
HUH /puc. 6/ U C UX llOMO~hiO onpe~eneH 
napaMeTp HaKnoHa b( dd) =52±2 I F3B/c/ 2 • 

llo 3HaqeHUHM ~U~~epeHuUallbHOrO CeqeHUH 
ynpyroro ap -pacceHHUH /puc. 7/ onpe~e
neH napaMeTp HaKnoHa b( a p) = 39± 
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6. )1u¢¢epeHijUaAbHOe ce~eHue ynpyzozo 
dd- pacce.RHU.R npu 3Hepzuu 11 F3B. 
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7. )1u¢¢epeHijUaAbHoe ce~eHue ynpyzozo 
a p- pacce.RHU.R npu 3Hepzuu 10,8 F3B. 
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±2 I F 3B/c/ - 2 . ,LJ;mr CHH)f(eHHH wyMoB 
3neKTpOHHKH H ynyqweHHH CTa6HnhHOCTH 
pa60Thi ,neTeKTOpOB BBe,neua B CTpOH CHC
TeMa oxna)f(,neHHH H TepMOCTa6HnH3aiJ;HH 
,neTeKTopoa .no TeMrrepaTyphi -100° C . 

B pa6oTe rrpHHHManH yqacTHe coTpy.n
HHKH O H:JIH H HJIH /Bapwaaa/. 

MexaHH3M po~~eHHH H pacrr~a 

qaCTH~ H pe30HaHCOB· 
llOHCK HOBbiX pe30HaHCOB 

0 0 6pa6omaHbJ pe3yAbmambJ uccAeoo
eaRU.R Heynpyzozo P d- e3aUMooeiicmeu.R a 
o6nacT H 3HeprHH 50-400 F3B, Bhlrronueu
uoro c rroMO~hiO raJoaoH: cTpyH:uoH: .neH:
TepHeaoH: MHweuH H ua6opa rronyrrpoao.n
HHKOBhi X KpeMHHeBhiX ,neTeKTOpOB Ha yc
KopHTen e 400 F3B /IiaTaBHH/ coBeTcKo
aMepHKaucKOH rpyrrrroH: ~H3HKOB. B o6nac-

d' o-
dldM: (p+d-d+Xi 

P~..,.=275 GeVIc 

M,2 = 1.9 GeV" 

0.0 0.02 0 .04 0.06 

ltl (GeVIc)' 

8 . )1u¢¢epeHijUaAbHoe ce~eHue Heynpyzozo 
p d- e3a uMooeiicmeu.R npu 3Hepzuu npomo

Hoe 2 75 F3B u MaAbJX eo36yxoeHu.Rx npo
moHa. 
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9. ,4ut/HfiepeH!4UaAbHoe ce'leHue d2a/dtdM2(X) 
npu fPUKCUpoeaHHbiX 3HO'I€HUJIX ~ (x) =11 
u 22 F3B 2 u fPUKcupoeaHHoil 3Hepzuu ny 'IKa 
275 F3B. 

TB ManLIX nepe,IJ;aHHLIX HMllYllhCOB 0,03 S 
s I t I ~ 0,07 I F3B/cl 2 , B peai<D;BB 
pd ... X+ d BJyqeHo KorepeHTHoe B036y )l(
,n;eHae llpOTOHOB BLICOKBX 3HeprHH llpH He-
60llhWHX Maccax B036y)I(,IJ;eHHJI, paBHLIX 
M 2 (X) = 1,4 -4,0 F3B 2 , H 3Heprasx 

nyqKa 50,80 H 275 F3B. HJyqeHa cTpyKTypa 
.n;a4J4lepeHu;HanhHoro ceqeHHx cl2 a / ( d td M 2(}0) 

a o6Hapy)l(eH MaKCHMYM npaM:tocb1,9 F 3B 2 
lpac. 81. Jinx o6nacTH nepe,n;aHHLIX HMnynh 
coB 0,03 ~ I t I ~ 0,12 I F3B/cl H 3Hep
raa nyqKa OT 150 .n;o 400 F3B HJyqeHa 
o6.naCT.b B036y)I(.IJ;eHHX llPOTOHOB C Macca MH 
M 2 ( X)= 5-40 F3B 2 . 06Hapy)l(eHo, qyo 
.n;a4J4JepeHu;HanhHoe ceqeHae d2a/(dtdM2( X )) 

11 Me.n;neHHO MeHxeTcJI c 3Heprae:H; 
21 3KCllOHed aanhHO na,n;aeT B 3aBHCH

MOCTH OT I tl • 

3/ XOpOiliO OllHCLIBaeTCX 3aBHCHMOCThiO 
"'1/M

2
(X)Ipac. 91. 

CTpyKTypa JaBHCHMOCTH OT M2 (X) no
I<a3aHa Ha pac. 10. 

B o6pa6oTKe co6LITHH npHHHMana yqac
THe rpynnLI cl>a3HKOB OHJIH, PoKcl>ennepoB
cKoro yHHBepcaTeTa IH~>JO·HopKI H Po
qecTepcKoro yHHBepcaTeTa IH1>10- HopKI. 

O IIpoeeoeHa o6pa6omKa Heynpyzux 
77-p-,77-n -u 17- C-e3auMooeucmeuu npa 
BMnyn~>ce 40 F3B/c c noMOID;hiO ,n;Byx
MeTpoBo:H nponaHOBOH llY3LiphKOBOH KaMe
pLI, o6nyqeHHOH Ha cepnyXOBCKOM YCKOpH
Tene 70 F3B. Ha ocHoBe aHanaJa oKono 
15 TLIC. C06LITHH, 16 TLIC. raMMa·J<BaHTOB 
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10. ,4ut/HfiepeH14UOAbHoe ce'leHue d2a I dtd M2(X) 
npu fPUKcupoeaHHbiX 3Ha'leHUJIX It I= 0,035. 
U 0,050 /F3B/c/ 2 U fPUKCUpoeaHHOM 3Ha
'I€HUU 3Hepzuu ny'IKa 275 F3B. 



H 1300 A -rHnepoHOB H K0 -Me30HOB no
nyqeHLI cne,IJ.yromHe pe3ynLTaTLI. 

a/ BnepaLie H3yqeHLI KoppemiUHH no 
6LICTpOTaM H a3HMyTallbHLIM yrnaM raMMa
KBaHTOB H 3apJI)KeHHLIX BTOpHqHLIX qacTHD;. 
BenHqHHa R(0,0) oKa3anacb paBHo:ii: 

,IJ.nJI ( y "±)-nap 
,IJ.nJI ( y y ) - nap 

R<O,O) =0,31±0,08. 
R<0,0) =0,19±0,10. 

06Hapy:>KeHo coana,IJ.eHHe nonyqeHHLIX 
,IJ.aHHLIX c npe,IJ.cKa3aHHJIMH MynLTHnepH~e
pHqecKoii MO,IJ.enH C yqeTOM KnacTepOB. 

6/ l.f3yqeHa ~parMeHTaD;HJI npOTOHOB, 
BLineTaiOIUHX Ha3a,IJ. B na6opaTOpHOH CHC
TeMe B 77-C-B3aHMO,IJ.eHCTBHJIX. IloKa3aHO, 
qTO HMeeT MeCTO MaCWTa6HaJI HHBapHaHT
HOCTb 3Toro npon;ecca B HHTepaane 3HeprHii 
nyqKa OT 3 ,IJ.O 40 T3B. 

a/ Ha:ii,IJ.eHLI a3HMyTanLHLie KoppenJI
D;HH Me:>K,IJ.y napaMH (yy) HnH( 77-77- )B n;eHT
panbHOH o6naCTH 1T ""N- B3aHMO,IJ.eHCTBHH HllH 
B O,IJ.HOH H3 o6naCTeH ~parMeHTaD;HH /npH 

l11y*) < 11· 
r Ha:ii,IJ.eHo, qTo c pocTOM qHcna 3a-

p.11:>KeHHLIX qacTHU B "- N- B3aHMo,IJ.e:iicT
BHJIX cpe,IJ.HHH nonepeqHLIH HMnynLC 3apJI
:>KeHHLIX qacTHD; yMeHbWaeTCJI, a raMMa
KBaHTOB - OCTaeTCJI nOCTOJIHHLIM. 

.D./ He o6Hapy/KeHo ~aKTOpH3an;HH Me:>K
.D.Y BenHqHHaMH nonepeqHLIX H npO,D.OllbHLIX 
KOMnOHeHT HMnynbCOB BTOpHqHLIX qaCTHD;. 

e/ IlonyqeHLI ceqeHHJI KorepeHTHoro 
pO)K,IJ.eHHJI nHOHOB Ha JI,IJ.pe yrnepo,D.a npH 
40 T3B/c: 

,IJ.llJI 1T - c .... (.; + ( 1T- 1T - 1T + ) 

a= 2,7±0,2 .M6 /ell, 
,IJ.llJI 1T- c ... c + ( 1T- 1T- 1T + 17 0 1T 0 ) 

a= 0,8±0,5 .M6 /e2/, 
,IJ.llJI 1T- c ... c + ( 1T- 1T - 1T - 1T + 1T +) 

a= 0,37±0,08 Mtf/e3/. 

Cpe,IJ.Hee 3HaqeHHe M ( 3" ) oKa3anocb 
paBHLIM 1,20±0,01 T3B ,IJ.nJI peaKn;HH /e1/ 
H cpe,IJ.Hee 3HaqeHHe M(5" )=2,05±0,2 T3B 
,IJ.nJI peaKn;Hii /e2/ H /e3/. 

• 35 

:>K/ llonyqeHLI HHKni03HBHLie ceqeHHJI 
po:>K,IJ.eHHJI A-rHnepoHOB H K0 -Me30HOB: 

1T p " n 

a Ud ,M6 1,57±0,20 2,1±0,4 14,6±1,2 

a ( K0 ),.M6 5,20±0,71 6,9±1,1 42,5±3,5 

Cpe,IJ.Hee qHcno A - rHnepoHOB H K0 -

Me30HOB Ha O,IJ.HO 77-C -a3aHMO,IJ.eHCTBHe B 
npe,IJ.enax OWH60K COBna,IJ.aeT CO cpe,IJ.HHM 
qHcn oM A H K 0 ,IJ.nJI " - p -a3aHMO,IJ.eiicTBHii, 
T.e . B JI,IJ.pe yrnepo,IJ.a He npoHcxo,IJ.HT cy
mecTBeHHoro pa3MHO)KeHHJI HeHTpanbHLIX 
CTpaHHLIX qaCTHD;. 

3/ 06Hapy)KeHO COXpaHeHHe H30TOnH
qecKOH HHBapHaHTHOCTH HHKlli03HBHLIX pe-
aKnHHv + + - ± ..., 77p-+77 + ... H 77 ll -+77 + ... 

H/ 06Hapy:>KeHO, qTo B 77 -P-&3aHMO
,IJ.eHCTBHJIX ~OpMa O,IJ.HOqacTHqHLIX pacnpe
,IJ.eneHHH nonepeqHbiX H npO,IJ.OllbHbiX KOM
noHeHT HMnynbCOB Me30HOB B nepeMeHHLIX 

Pl / < pl > HPii/ < pll > He 3aBHCHT OT MHO
:>Ke CTBeHHOCTH C06h!THH, THna qacTHU H Ha
qan bHOH 3HeprHH B o6nacTH 40-300 T3B. 

Rccne,IJ.oBaHHe npoao,IJ.Hnocb 6onLwoii 
06n e,IJ.HHeHHOH rpynno:ii yqeHLIX H3 pa3HLIX 
na6opaTopHii H HHCTHTYTOB: ORJIR, Rcl>B3 
/AnMa-ATa/, U:Rc!>R /liy,IJ.anewT/, RAe!> 
/li y xapecT/, RJIR H RJIT /KpaKoB/, RJIR 
/Bapwaaa/ H BapwaBcKoro yHHBepcHTeTa, 
cl>R ll M3R /Co~HJI/, cl>TH /TawKeHT/, 
TrY /T6HnHcH/, Rcl>M /YnaH-liaTop/, Xa
HoiicKoro yHHBepcHTeTa, YHHBepcHTeTa 
B .q aH,IJ.Hrape /RH,IJ.HJI/. 

0 3aeepweHa o6pa6omKa " - P - e3aU.Mo
oeucmeuu npH HMnynLce 5 T3B/c c no
MOIUbiO MeTpOBOH :>KH,IJ.KOBO,D.OpO,D.HOH KaMe
phi , o6nyqeHHOH Ha CHHXpO~a30TpOHe. IlpH 
aHanH3e peaKn;H:ii "- p ... p 17 - 17 + 17 - cpaa
HHBanHCb 3KCnepHMeHTanbHLie ,IJ.aHHLie, 
non yqeHHLie npH 6onLWHX nepe,IJ.aHHLIX HM
nyn Lcax, It I > 0,4 / T3B/c/ 2 , c npe,IJ.
cKa 3aHHJIMH pe,D.:>KH30BaHHOrO O,IJ.HOnHOHHOrO 
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o6MeHa no Mo,nenH OPER . 0Ka3anocL, 'ITO 
Mo,nenL OPER Ka'leCTBeuuo onHCLIBa eT pac
llpe,neneHHe 34xl>eKTHBHLIX MaCC CHCTeM 
(p17+)H (17+17-) . ,!J;n.11 peaKUHH 77-P -> P17-17+17-
paccqHTaHLI 3Ha'leHHJI KOppenJIUHOHHOH 
4!YHKUHH H HCCne,noBaHO ee noBe,IJ;eHHe. 

Hccne,noBaHHe peaKUHH 17- p .... n 17 -17 + H 
cpaBHeHHe nony'leHHLIX ,naHHLIX C MO,nenLIO 
OPER noKa3ano, 'ITO Mo,nenL OPER Ka
qecTBeHHO OnHCLIBaeT OCHOBHLie xapaKTe
pHCTHKH 3TOH peaKUHH. 

H3y'leHHe non.llpH3aUHH A-rHn epouoB 
B peaKUHH 17- p .... A+ ... noKa3ano, 'ITO oHa 
HMeeT cno:>KHLIH xapaKTep /pHC. 11/, ,nnJI 
! - rHnepOHOB BenH'IHHLI non.llpH3aUHH paB

HLI: 
,nn.ll I. 
.nn.11 I+-> P17 o 

.nn.11 I+->n17+ 

a p = 0,18±0,12; 
a p = 0,78±0,27; 
ap = 0,18±0,23 . 

<> IlpoeeoeH aHaAu3 ooHo'lacmu'IHbJX uH

KAK>3U6HbJX cneKmpoe BTOpH'IHLIX 'laCTHU, 
o6pa30BaHHLIX npH o6ny'leHHH ,IJ;BYXMeTpo
BOH )I(H,IJ;KOBo,nopo,nHou KaMepLI "Jlro,nMHna" 
B ny'IKe cenapHpOBaHHLIX aHTHnpOTOHOB C 
HMnynLCOM 22,4 T3B/c Ha cepnyxoBCKOM 
YCKOpHTene. Ha OCHOBe aHanH3a OKOnO 
7600 C06LITHH nony'leHLI HMnynLCHLie 
cneKTPLI npOTOHOB, nHOHOB H OTPHUaTenL
HLIX qacTHU. OueHeuo ce'leHHe 4lparMeHTa
UHH HaneTaiOIUHX aHTHnpOTOHOB: . a = 4,5 ± 
± 0,2 M6. 0Ka3anOCL, ~TO H~BapHaHTHLie 
ce'leHHJI ,nn.11 KaHana p p ... 17 + ... B ueHT
panLHOH o6naCTH 6nH3KH K Ce'leHH.IIM peaK
UHH 17+ p ... 17+ + ... H xopowo yKna,nLIBaroT
CJI B cxeMy paHHero cKeunHHra. B o6nacTH 
4!parMeHTaUHH npOHCXO,IJ;HT pe3KOe na,neHHe 
3TOrO Ce'leHHJI B HHTepBane HMnynLCOB OT 
4,5 .no 22,4 T3B/c. TaKoe noBe,neuHe xopo
wo cornacyeTC.II c pac'leTaMH no MynLTH
nepH4lepH'IeCKOH Mo,nenH B npe,nnono)l(eHHH 
CHnLHOH 3HepreTH'IeCKOH 3aBHCHMOCTH ce
'leHHJI aHHHrHn.IIUHH H npH HanH'IHH 6 onLWOH 
MHO)I(eCTBeHH~CTH B aHHHrHn.IIUHOHHOM Ka-

• Hane. 

•l 

•a5 

Pr-~~~~~~==~-

-ll5 

-1 

-1 -as 0 •CiS •i y 

11. 3aeucuMocmb noA.Rpu3afluU A- zunepo
Hoe 0111 eeAU'IUHbJ npOOOAbHOU KOMnOHeH11JbJ 
6bJC111p0111bJ . 

liLino o6Hapy)l(eHo, 'ITO B pacnpe,neneHHH 
no BenH'IHHe OTHOCHTenLHoro npo,nonLHoro 
HMnynLca x HMeeTCJI npeo6na,naHHe BLI
neTa 17 --Me30HOB B nepe,nHIOIO nonyc4lepy 
npH ManLIX 3Ha'leHHJIX X . 0THOWeHHe Ha
KnOHOB B 3TOM pacnpe,neneHHH ,IJ;nJI 17 
Me30HOB B 3a,nHeu H nepe,nHeH nonyc4lepax 
B C.U.M. paBHO -1,5 H He 3aBHCHT OT no
nepe'IHOrO HMnynLca. 

,!J;n.11 npoBe,neHHJI Hccne,noBaHHH opra
HH30Bauo WHpOKOe COTpy,nHH'IeCTBO y'leHLIX 

OHJIH, ci>H qcAH /Ilpara/, KapnoBa YHH
BepCHTeTa /II para/, H3cl> CAH /KowHue/, 
HAc!> /liyxapecT/, HHHJicl> MrY /MocKBa/, 
HT3cl> /MocKBa/, TrY /T6HnHcH/, Hci>B3 
/AnMa-ATa/, YHHBepcHTeTa B XenLeHHKH. 

<> Jipu U3y'leHUU peaKijUU dp-> ppn B 

MeTpOBOH )I(H,II;KOBO,II;OpO,II;HOH KaMepe npH 
HMnynLce 3,3 T3B/c, o6ny'leHHOH Ha 
CHHxpo4la3oTpoHe, nony'leHLI ,naHHLie o .no
eTa TO'IHO CHnLHOH KOppenJIUHH Me)I(,II;y nnoc
KOCTJIMH pa3Bana H KBa3Hynpyroro pac
ceJIHHJI B peaKUHH np.IIMOro pa3Bana .neuT
poHa. IlpH ManLix nepe,naHHLIX HMnynLcax 
KOppen.IIUHJI MO)I(eT 6LITL Ka'leCTBeHHO 
06'L.IICHeHa B paMKaX npOCTOH MO,IJ;enH r nay-
6epa 6e3 y'leTa nepepacceJIHH.II. ,!J;n.11 aHa
nH3a HCnOnL30BaHO 13455 C06LITHH. 



)l,JHI peaKUHH d p --> d p TT + TT - Onpe,D;eneHO 
Ce'leHHe: a= 276 ± 24 MK6. 

Ilpu H3y'leHHH cneKTpa 3cl>cl>eKTHBHbiX 
Mace B peaKUHBX dp -> dprr-Jrr-u dp -> d n rr+ 
Ha CTaTHCTHKe 331 C06hiTHe nony'leHO yKa
JaHHe Ha MaKCHMYM c Maccoii M (d rr + ) = 
= 2151 ± 5 M3B H WHPHHOH r= 13±6 M3B. 
Haii,D;eHHLiii B peaKUHH d p -> d n rr + nHK 
c M ( d TT +>= 2294 ± 5 M 3B H WHPHHOH 
r = 47 ± 13 M3B HHTepnpeTupyeTC.II KaK 
KHHeMaTH'IeCKHH 34>cl>eKT. 

0TnH'IHe B o6nacTH Manblx nepe,D;a'l xo,D;a 
,D;H4>cl>epeHUHanLHOrO Ce'leHH.II OT pac'leTa 
no MO,D;enH rnay6epa H 06Hapy)KeHHe MaK
CHMyMa c M = 2151 M3B B6nH3H nopora 
peaKUHH, H,D;y~eii C nepeJap.II,D;KOH, yKaJbi
BaiOT Ha CyJUeCTBOBaHHe 3aBHCHMOCTH npo
uecca nepeJapB,D;KH np -> pnoT cnuHa. 

Pa6oTa BblllonHeHa rpynnaMH ci>HJHKOB 
OH.HH, BapwaBcKoro yHHBepcuTeTa H H.HH 
/BapwaBa/. 

0 H3y'leH MexaHU3M o6pa3oeaHUJI nu
Koe B cneKTpe 3cl>cl>eKTHBHbiX Mace A p no 
peJynLTaTaM o6pa6oTKH co6biTHii B npona
HOBoii ny3blphKOBOH KaMepe, o6nyqeHHOH 
ny'IKOM HeiiTpOHOB CO cpe,D;HHM HMnynhCOM 
7 T3B/c Ha CHHxpocl>aJoTpoHe. Pa3pa6oTaHa 
MO,D;enh ,D;ll.ll Bbi.IICHeHH.II npHpO,D;bl o6pa30Ba
HH.II nHKOB B cneKTpax 34>cl>eKTHBHhiX Mace 
t\p c MaccaMH M = 2058, 2127, 2184 u 
2254 M3B/c 2 B peaKUHH BJaHMO,D;eiicTBHB 
HeHTpOHOB C .II,D;paMH yrnepo,D;a. 

Mo,D;enh OCHOBaHa Ha HMnynhCHOM npu-
6nH)KeHHH. Cor nacHo npe,D;naraeMoii MO,D;enu 
CHCTeMa A p o6pa3yeTC.II KaK KOHe'IHbiH npo
,D;YKT B peaKUH.IIX 

a/ BHYTPHB,D;epHbiH KacKa,D;; 
6/ KOHBepcHB I+, 0 N ... A p ; 
B/ KOHBepcHB A p -+ I p u I 0 

__, A y qepe3 
Ap-B3aHMO,D;eiicTBHe u pacna,D; I 0

; 

r/ ynpyroe pacceBHHe A p, peJoHaHCHoe 
H nOTeHUHallbHOe. 

Bbi'IHCneHa JaBHCHMOCTh ce'leHHB 
ynpyroro pacce.RHHB A p oT HMnynLca A
runepoHa B CHCTeMe nOKO.II npOTOHa. Ilo
ny'leHHhie pe:iynLTaTbl Haxo,D;BTCB B xopo-
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WeM cor naCHH C CyJUeCTBYIOIUHMH ,D;aHHbiMH 
npBMLIX onbiTOB no A p ynpyroMy pacce.11-
HHIO. 

Ha puc. 12 npuBe,D;eHbl peJynLTaTbl 
3KCnepHMeHTa jrHCTOrpaMMbl/ H paC'IeTOB 
no MO,D;enu /TO'IKH/, a TaK)Ke BKna,D;LI npo
ueccoB a, 6, e, 2 B cneKTP Mace Ap .IIHK npu 
cyMMe Mace A H npoToHa o6ycnoBneH OT-

·puuaTen LHoii ,D;nuuoii pacceBHHB npu HHJ
KHX 3HepruBx, npu M = 2127 u M = 
= 2254 M3B/c 2 - peJoHaHCHbiM A p-BJau
MO,D;eiicTBHeM B ynpyroM KaHane, npu M = 
= 2184 M3B/c 2 

- KacKa,D;HbiM npoueccoM 
n C-+ ! + ... uiN -+A p. 

IIoKa JaHo, 'ITO nerKoe B,D;po MO)KeT 
cny)KHT B Ka'leCTBe KOH,D;eHCHpOBaHHOH MH
WeHH HYKllOHOB ,D;ll.ll H3y'leHH.II ynpyroro 

eo 

10 

60 

50 

!0 

20 

!0 

218'< 2254 

I I 

·~ 
.. .. .... . . 

2151&59 2251859 2551&59 2'-Sl&S!I 

M,..p (M36y,'c1) 
12. Pacnpe<}eAeHue 3HeKmueHbiX Mace Ap
cucmeMbl. 
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pacceHHHJI. HeCTa6HJILHLIX qaCTHU Ha npo
TOHaX npH HH3KHX 3HeprHJI.X. 

0 lipOOOAJICQe1!1CJI U3y'leHUe ll P- 83QU
MOOeUC1!18UU npH 3HeprHHX or 1 ~o 5 T3B 
C nOMOIULIO MeTpOBOH :>KH~KOBO~OpO~HOH 

KaMepLI, o6Jiy'leHHOH B nyqKe MOH03Hepre
TH'IeCKHX HeHTpOHOB Ha CHHXpO~a30TpOHe. 
Ilo nporpaMMaM reoMeTpH'IecKoii p eKoH
crpyKUHH o6pa6oTaHO 80 TLIC. C06LITHH. 
Ha MarHHTHLie neHTLI JanHcaHa HH~opMa
UHJI. 0 -73 TLIC. C06LITHH npH 8 3HeprHJI.X 
na~aiOIUHX HeHTpOHOB. Ilo nporpaMMe H~eH
TH~HKaUHH KaHaJIOB peaKUHH o6pa6 oTaHO 
OKOJIO 35 TLIC. C06LITHH. 

O 3aeepweHa o6pa6omKa oaHHblX ~JIH 

onpe~eneHHJI. ~opM~aKropa B K0 -pacna~ax 
Ha OCHOBe MaTepHaJIOB, noJiy'leHHLIX npH 
06Jiy'leHHJI. 6eC~HJILMOBOrO HCKpOBOrO 
cneKJ'POMeTpa B ny'IKaX HeHTpaJILHLIX Kao
HOB Ha cepnyXOBCKOM YCKOpHTeJie. 

a/ Ha ocHoBe aHaJIH3a 67839 Kl-£ 3 - pac
na~OB ~JIJI. BeKTOpHOrO H CKaJIJI.pHOrO ~OpM
~aKTOpOB Haii~eHo ~Ba peweHHH, corna cyro
IUHXCH c JIHHeHHOH annpoKCHMan;Heii. B npe~
nono:>KeHHH ~-£-e yHHBepcaJILHOCTH nony'leHo: 

A+ =0,045±0,004 H Ao =0,025±0,006. 

06Hapy:>KeHO, 'ITO B MaTpH'IHOM 3JieMeH-
Te Kl-£3 -pacna~a ~OMHHHpyer BeKropHaH 
CBJI.3b. 

6/ Ha ocHoBe aHaJIH3a 50000 pa·cna~oB 
Ko 1T + -L -> - e + v HCCJie~OBaHa CTpyKTypa 
MaTpH'IHoro 3JieMeHTa pacna~a. IIony'leHLI 
npe~eJILHLie 3Ha'leHHH ~JIJI. napaMerpoB, xa
paKrepH3YIOIUHX B03MO:>KHLie OTKJIOHeHHJI. 
BH~a B3aHMO~eHCTBHJI. OT V-A TeopHH: 

If 8 / ft I < 0,07 H I ft / f+ I < 0,34. B paM
Kax V-A crpyKTYPLI MaTpH'IHOro 3JieMeHTa 
H3y'leHO noBe~eHHe BeKTOpHoro ~OpM~aK
TOpa ft(t)~o 3Ha'leHHH1t1=10/T3B/c/ 2 , 
nepe~aHHoro nenroHHOH nape. B cny qae 
HCnOJIL30BaHHJI. MO~eJIH JIHHeHHOH 3aBHCH
MOCTH f+ (t) ~JIJI. napaMeTpa HaKJIOHa n ony
'leHO 3Ha'leHHe 1:t = 0,0327±0,0042. 

Pa6ora npoBo~HnacL yqeHLIMH OH.HH, 
~Hci>H /liy~anewr/, ci>H qcAH /IIpara/ , 
Hci>B3 /liepJIHH/. 

O IIpoooAJICaAUCb pa6ombl no Hccne~o

BaHHIO o6pa30BaHHJI. HeHTpaJILHLIX nHOHOB 
H raMMa-KBaHTOB B KCeHOHOBOH KaMepe, 
06Jiy'leHHOH ny'IKOM rr--Me30HOB C HMnynL
COM 3,5 T3B/c. 

)l;JIJI. JIHBHeH, Bbi3BaHHLIX raMMa-KBaH
TaMH c 3HeprHeH E y = 1600 - 3400 M3B, 
onpe~eJieHLI 3KCnepHMeHTaJILHO 3aBHCHMO
CTH cpe~Hero 3Ha'leHHJI. 'IHCJia 'laCTHU B 
MaKCHMyMe JIHBHJI.: 

N MaKC = (3,99±0,70) + (2,925±0,276)Ey' 

H cpe~Hero nOJIO:>KeHHJI. MaKCHMyMa JIHBHJI.: 

t = (5,7±1,0) + (1,9268 ± 0,0004 )E . 
MaKe Y 

JIHHeiiHaH JaBHCHMOCTL N MaKe H Ey Ha
XO~HTCJI. B COOTBeTCTBHH C npe~CKa3aRdJI.
MH TeOpHH 3JieKTpOHHO-~OTOHHLIX JIHBHeH. 
)l;nH rr+ Xe- B3aHMo~eilcTBHH npH 2,34 T3B/c 
3aBHCHMOCTb Ce'leHHJI. f (p 2 ) OT KBa~paTa 
HMnyJILCa npOTOHa p 2 npH HCnyCKaHHH npo-

X'•Xe -r• (Nch• O,IP.st!_b, GeV/c .. 
x··~~-X"•(iiNJ 

• ,, ........ 

m,, • tOOMeV 
m,.= 80 
m,.= 1,0 

~·1.36 

·~~-~'.Z :7::·:.-:-.·, 
0 500 IIXXJ 1500 21XXJ 2500 ELAB(MeV} .. 

13. PacnpeoeAeHue rr 0
- Me3oHoe U3 peaKf#UU 

rr+Xe .... rr 0 + /N3aP. =OuAulocma
HOeKaj npu uMnyAbce 2,34 F:JB/c /3aeu
CUMOC1!1b yzAa ucnycKaHUJI rr 0 

- Me3oHoe om 
ux 3Hepzuu e Aa6. cucmeMe/. IIyHK1!1UpHble 
AUHUU C001!18e1!1C1118YK>111 peaKUUU TT + t1-> TT 

0 p 
c yt~emoM (JepMu- oeuJICeHuJI y HeumpoHa -
MUIUeHU. 



P,.=23,~.t: 

Ny·ffO 

OL_--------~~~~~~~~ 
0 5l1J IDro f5(JJ 2fJ1J 2!iXJ E~AB (MeV) 

14. PacnpeoeAeHue T/ o - MeaoHoe ua peaK
ijUU rr X c .... TJ 0 + I N 3 ap =0 u11u 1 oc
maHoeKa/ npu UMnyAbC€ 2,34 FaB/c jaa-
6UCUMOCmb Y2AQ UCnyCKQHUJI T/ 0

- M€30H06 
om ux 3Hepzuu e 11a6. cucmeMe/. IlyHKmup-
Hble AUHUU coomeemcmey10m peaKijUU 
rr+ n -> ry 0 p c y'lemoM (JepMu- oeuJtCeHUJI 
y HeiimpoHa- MUIU€HU. 

TOHOB Ha3aA B Jia6opaTOpHOH CHCTeMe onH· 

CbiBaeTC.II 4JopMyJIOH 

f( p2 )= <0,866 ± 0,110) • exp [- <17 ,227 ± 0,758) p 2] • 

ITony'leHo yKa3aHHe Ha TO , 'ITO He

nycKaHHe npOTOHOB npOHCXOAHT B pe3yJih· 

TaTe B3aHMOAeHCTBH.II HaJieTaiOI.QHX rr+ " 
Me30HOB C HeCKOJihKHMH /ABYM.II HJIH 60Jih" 

We/ nepH4JepH'IeCKHMH HYKJIOHaMH, 'ITO CBH· 

AeTeJihCTayeT o JHa'IHTeJihHOH KJiacTepH

Ja~HH noaepXHOCTH .IIApa-MHilleHH. 

AHaJIH3 MexaHH3Ma HCnycKaHH.II OAHHO'I· 

HbiX npOTOHOB B KBa3HABYX'IaCTH'IHbiX C06bl

TH.IIX rr + Xe - B3aHMOAeilcTBHH npHBOAHT K 

o~eHKe aepxHero 3Ha':leHH.II PF :::;350 M3B/c 
AJI.II AHCnepCHH pacnpeAeJieHH.II no HMnyJih

CaM 4JepMH- ABH:>KeHH.II, 'ITO 3aMeTHO npe

BbiWaeT H3BeCTHYIO BeJIH'IHHY. 

3KcnepHMeHTaJihHO o6Hapy:>KeHO, 'ITO B 

yrJIOBOM pacnpeAeJieHHH TT
0

·Me30HOB Ha· 

6JIIOAaeTC.II cryi.QeHHe 7T 
0 -Me 30HOB OKOJIO 

MaJibiX /AO 30°/ yrnoa /pac. 13/. Ha-

6JIIOAaeMoe .IIBJieHHe MO:>KHO CB.II3aTb C pe

aJibHbiM Cyi.QeCTBOBaHHeM nHOHOB KaK KBaH • 

TOB BAepHoro non.11 BHYTPH BApa. AHanoraq

Hoe .IIBJieHHe, HO cna6ee Bblpa:>KeHHOe, Ha • 

6JIIOAaeTC.II AJI.II ry 0 -MeJoHoa /pac. 14/. 
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<) /Ipu U3Y'l€HUU 63QUMOOeiicmeuii TT-

MeaoHoe c 3HeprHe:H 50 F3B c BAepHhiMH 

4JoT03MYJihCH.IIMH, 06Jiy'leHHbiMH B MarHHT" 

HOM none 180 KHnoraycc Ha cepnyxoacKoM 

ycKopaTe ne, noKa3aHa HecnpaaeAJIHBOCTh 

rHflOTe3hl 0 "naCCHBHOCTH" 6biCTporo aApO

Ha nocne nepaoro B3aHMOAeHCTBH.II C HYKJIO

HOM BApa . 06Hapy:>KeHo, 'ITO cpeAHHe none

"pe'IHhie HMnynhChi n+ • H rr- ·Me30HOB H 

AOJI.II 3H prHH, YHOCHMa.ll ':laCTH~aMH, O'leHb 

CJia6o 3 a BHC.IIT OT pa3MepOB .IIApa-MHilleHH. 

H3 a HaJIH3a aJaHMOAeilcTBHH, Bhl3BaH

HhiX npoT oHaMH c 3HeprHBMH 70 F3B npa 

06Jiy'leHHH 4JoT03MYJihCHH Ha cepnyXOBCKOM 

ycKopaT e ne, cneAyeT, 'ITO 3HepreTH'IeCKHB 

H 3ap.IIA OBbiH cneKTp MeAJieHHbiX ':laCTH~ 

/npH K HHeTH'IeCKOH 3HeprHH npOTOHOB 

T P < 30 M 3B/ H BbiJieT noA6apbepHbiX qacTH~ 
He MOryT 6biTb YAOBJieTBOpHTeJibHO 06'b.IIC

HeHbl c n oMOI.QhiO MOAeJIH HcnapeHH.II. Coao

KynHOCTh 3KcnepHMeHTaJihHbiX AaHHbiX po 

BCeM BT pH'IHbiM ':laCTH~aM yKa3biBaeT Ha 

nepaoHa'laJihHhiH xapaKTep npo~eccoa, 4Jop

MHPYIOI.QH X cneKTP MeAJieHHhiX qacTH~. B 

3KCnepHM eHTe HCnOJih30BaHbl 4JoT03MYJib

CHH KaK 06bl'IHOrO COCTaBa, TaK H Hacbl

I.QeHHble JierKHMH .IIApaMH, 'ITO AaeT B03-

MO:>KHOCTh pa3AeJIHTh B3aHMOAeHCTBH.II Ha 

rpynnax ne rKHX (C , N , 0 ) H T .II:>KeJihiX (Ag, Br) 
BAep. 

Pa6oT a npoaeAeHa o6'beAHHeHHo:Hrpyn

no:H ll!HJ HKOB OH.HH, H<l>B3 /AnMa-ATa/, 

PaAHeaor o HHCTHTyTa /JleHHHrpaA/, <l>HAH 

/MocKaa/ , <l>TH /TawKeHT/. 

3~eKTpoMarHHTHaH CTPYKTypa 

3~eMeHTapHbiX qaCTHI.J; 

0 Ocy~ecmeAeH (JuautlecKuii aanycK 90-
KaHaAbHozo qepeHKOBCKOrO MaCC- cneKT • 

pOMeTpa jyCTaHOBKa "<l>OTOH"/ Ha ny'IKe 

rr -Me3 0 HOB c HMnynhCOM 3,65 F3B/c 
Ha CHHXp 4Ja30TpOHe. 

Hccne AOBaHH.II annapaTypbi noKaJaJIH, 

'ITO H3Me HeHHe aMnJIHTYAhl no ace:H no

aepXHOCTH cneKTpOMeTpa He npeBbllllaeT 
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50/o U U3MeHeHUe BenU'IUHbl 3HepreTH'Ie
cxoro pa3peweHuB - He 6onee 100/o, rrpo
CTpaHCTBeHHoe pa3peweHUe ~nB UCKpOBbiX 
KaMep /').X = 0,45 MM H /'). y = 0,30 MM. 

~nB U3MepeHHB UOHU3a~HOHHbiX noTepL 
3apB:>KeHHbiX penBTUBUCTCKUX 'laCTU~ H3-
rOTOBneHbl U CMOHTUpOBaHbl C~UHTHnnB
~HOHHLie C'leT'IUKU pa3MepOM 2 X 10 X 
x 100 c..w 3 • 

C nOMO~LIO YCTaHOBKU "<I>OTOH" nony 'ieH 
nepBLIH 3KCnepuMeHTanLHLIH MaTepuan U 
Ha'laTa ero o6pa6oTxa Ha 3BM. 

Pa6oTbl npoBO~BTCB COBMeCTHO r pyn
naMu coTpy~HUKOB OlUIH, yHHBepcuTeTa 
B Jlo~JH, H<I>BTY /BapwaBa/, <I>H AH 
/MocxBa/, Ep<I>H /EpeBaH/ . 

0 ,/fAJI npoeeoeHUJI 3Kcnepu.MeHma no 
onpe~eneHuJO clJopMclJaxTopa nHoHa c no
MO~LJO rr e-pacceBHUB Ha ycxopuTene 
400 r3B B liaTaBUU B OHRH U3rOTOBneH 
xoMnnexc annapaTyphl, BKnroqaro~uii MHo
roxaHanLHYJO CUCTeMy U3 HeCKOllLKUX 6no
KOB ~peii:clJOBbiX KaMep /pa3MepaMU 0 , 13 X 
x 0,13 M 2 u 0,26 x 0,26 M 

2 I c Heo6xo~u
Moii 3lleKTpOHUKOH, nynLTOM ynpaBneHUB 
u T .~. IlpoBe~eHo MeTo~uqecxoe uccne~oBa
Hue Bcero xoMrrnexca annapaTyphl u n ony
'leHhl pa6oque napaMeTphl. IlpocTpaHCTBeH
Hoe paJpeweHue ~peiiclJoBbiX xaMep oxa Ja
nocL paBHbiM 60-70 MKM, 'ITO rrpeBbiCUllO 
cy~eCTBYIO~UH ypoBeHL, 3clJclJeKTUBHOCTL 
perHcTpa~uu co6hlTUH - Bblwe 99o/o. B ce
aHcax Ha ycxopHTene Ha6paHo 40 TbiC . 
pa60'IUX JanyCKOB ycTaHOBKH, Ha'lan aCL 
o6pa6oTKa JanucaHHoii uHclJopMa~uu. 

Pa6oTa BblnonHBeTcB coBMeCTHO clJu Ju
xaMu OHRH, HA<I> /liyxapecT/ u KanuclJop
Huiicxoro yHuBepcuTeTa I Jloc- AH~:>Kenec/. 

PeJI.HTHBHCTCKrui 

.H~epHrui cpH3HKa 

0 JipoOOAJICeHbl UCCAeOOBQHUJI KYMYAJI
mUBHOZO o6pa306QHUJI 6apUOHHbiX CUCme.M 
/npOTOHOB, ~eH'{,pOHOB H TpUTUB/ C nOMO~LIO 

u -3lleKTpOHHOU MeTO~UKU, BKlllO'IaB BpeMB-

nponeTHhlii cnexTpoMeTp, B aHTHna6opa
TOpHoii CUCTeMe KOOp~UHa T. Ha CUHXpoclJa-
30TpOHe Me~neHHO BbiBe~eHHbiM ny'IKOM 
npoTOHOB c uMnynLCOM 8,4 T3B/c o6ny
qanucL B~pa 6 Li, 7 Li, Be , C , Al , Si , 
Fe, ssNi, 64 Ni. Cu ,ll8sn,l 22sn,l 24sn,l44Efn 

154 Sm, 182 W ,lll6 W' Pb, U . ' 
06Hapy:>KeHO, 'ITO 
a/ Ce'leHue xyMynBTHBHoro po~eHuB 

HYKllOHHbiX CUCTeM no cpaBHeHHIO C Ce'le
HUeM KYMYllBTUBHOrO o6pa30BaHUB PHOHOB 
C pOCTOM aTOMHOrO Beca clJparMeHTUpyro
~ero B~pa B03pacTaeT 6onee cunLHO. 

6/ Ce'leHue o6pa3oBaHUB xyMynBTUB
HbiX npOTOHOB, H3MepeHHOe Ha U30TOnax 
Ni , Sn , Sm H W , B npe~enax norpewHOCTU 
3KcnepuMeHTa I ±3o/o/ He JaBUCHT OT u3-
6biTKa HeiiTpOHOB B B~pe /puc. 15/. 

B/ 3xcnepuMeHTanLHLie ~aHHble no xy
MYllBTUBHOMY o6pa30BaHUIO npOTOHOB, 
~eii:TpOHOB U TpUTHB onucaHLI 3aBUCUMO
CTLIO OT 3apB~a B~pa Z B BU~e 

3 
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= g z 

E ~(A); lo:) // 
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f/ i 

11!1 

~ li2 

Nt 

A 
!12 11 B 120 12~ Wt l4l! !52 J'lB 1!2 i86 

Sn Sm VI 
15. OmHorueHue Bblxoooe npomoHoe OAJI JIOep 
U3omonoe I Ni , Sn , Sm , IV /, Hop..wupo
eaHHoe Ha cpeoHee 3Ha'leHue no cepuu u3o
monoe, e 3aeucu..wocmu om amoMHozo eeca A. 
IlyHKmupo..w noKa3aHa oxuoae.MaJI A- 3aeu
cu..wocmb no ece..wy Ha6opy uccAeoye..wblx 
Jloep. 
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16. 3aeucuMocmb napaMempa n om nop.Ri:JKa 
KYMYA.RmueHocmu Q npu onucaHuu ebrxooa 

3 
HYKAOHHbiX CUCIIIeM 6 euoe E _:j__g_ - g Z n. 

d3p 

IIapaMeTp n He JaBHCHT OT nopH.IJ;Ka KyMy
nHTHBHOCTH Q /MHHHManbHOrO 'iHCna HyK
nOHOB 4,JparMeHTHpyiO~ero H,D;pa, y'iaCTByiO
~HX BO B3aHMO,IJ;eHCTBHH/ .IJ;nH o6pa30BaHHH 
npOTOHOB B HHTepaane Q = 1,5-2,5 H ,D;nH 

o6pa30BaHHH ,IJ;eBTpOHOB B HHTepaane Q= 
= 2,6 - 3,6 /pHC. 16/. 

r I IIapaMeTp n a JaBHCHMOCTH oT Ja
pH,D;a H,D;pa MeHHeTCH "CTyneH'iaTbiM" o6pa-
30M H paaeH: 

,D;nH npOTOHOB 
.IJ;nH ,IJ;eBTpOHOB 
,D;nH TpHTHH 

n = 1 ,49±0,02, 
n = 1 ,82±0,04, 
n = 2,2±0,1. 

Pa6oTa BblnonHHnacb COTPY.IJ;HHKaMH 
OHJIH a JirY /JleHHHrpa.IJ;/. 

0 H3y<~eHbl aLi - u a Ne- e3au.Mooeu
cmeu.R npH o6ny'ieHHH CTpHMepHOB KaMepbl 
CKM- 200 ny'IKOM penHTHBHCTCKHX H.IJ;ep 
renHH C HMnynLCOM 17 F3B/c Ha CHHXpo-
4,Ja30TpOHe. C MeTannH'ieCKOB MHWeHbiO H3 
6 Li nony'ieHo 68 TbiC. pa6o'IHX JanycKoB 
ycTaHOBKH H C MHWeHbiO H3 

7 
Li- OKOnO 

12 TbiC. IIpaMecb O.IJ;H03apH.IJ;HbiX qacTH~ 

a ny'iKe He npeablwana 10-4 • Ce'ieHHe 
Heynpyroro B3aHMO,IJ;eBCTBHH a-'laCTH~ B 
MHWeHH 6 Li oKaJanocL paBHbiM: 

a in = 320±15 M6. 
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Ilo npa6nH)KeHHOB o~eHKe .IJ;Ollll pac
~enneHHH a-qacTH~ no cxeMea 6Li-.. 3He+ .. 
oKaJanac L paaHoB 0,15 OT aenH'iHHbl ceqe
HHH ain . CyMMapHaH ,D;OnH pac~enneHHB a

'iaCTH~ n o cxeMe a 6Li-..3He+ ... ,a6Li-..3H+ ... , 
6 L. d 6 L. a 1 -+ + . . . , a 1 -.. p + .. . COCTaBHna 

0,80+0,04 OT BenH'iHHbl a. , 
- In 

1Io.IJ;p o6Ho H3y'ieH aonpoc o MHO)KecT-
·aeHHOCTH 'BTOpH'iHbiX 3apH)KeHHbiX 'iaCTHU 
B a Ji- H aNe-B3aHMO,IJ;eBCTBHHX. 

0 OnpeoeAeHo ce<~eHue nozAoUieHUJI 
a l10rJ1 B3aHMO,IJ;eBCTBHH a -qacTH~ C HM
nynbCOM 17 F3B/c Ha H.IJ;pax yrnepo.IJ;a, 
amOMHHHH H Me,IJ;H, KOTOpoe onpe.IJ;enHeTCH 
KaK pa3HOCTb nonHOrO Ce'ieHHH B3aHMO
,IJ;eBCTBHH at H Ce'ieHHH .IJ;H4,JpaK~HOHHOrO 

B3aHMO.IJ;eii:cTBHH a .n11 cp • Ce'ieHHH norno~e
HHH OKa3anHCb paBHbiMH: 

Ha H,IJ;pe yrnepo,IJ;a 
Ha H,D;pe aniOMHHHH 
Ha H,D;pe Me,IJ;H 

a= 450±20 M6, 
a= 720±30 M6, 
a= 1150±50 A.6. 

A- Ja BHCHMOCTb ce'ieHHH Haii:,IJ;eHHbiX 

allOrJI He npOTHBOpe'iHT 3-a.BHCHMOCTH, 
onpe.IJ;en HeMOB nOJIY3MnHpH'ieCKOB 4,JopMy
noB lipa,IJ;Ta H IIeTepca. 

Pa6oTa npoao,IJ;HTCH coaMeCTHO rpyn
naMH 4,JH3HKOB OHRH, JirY /JleHHHrpa.IJ;/, 
H<llB3 / AnMa-ATa/, MrY /MocKBa/. 

0 B brnOAHeHbl uccAeooeaHUJI e3auMo
oeucmeuu ,IJ;eBTpOHOB C HMnynLCOM 
9,4 F 3B/c H a-qacTH~ c HMnynLCOM 
17 F3B /c c H.IJ;paMH 4,loT03MynLCHH, o6-
ny'ieHHOB Ha CHHXpo4,Ja30TpOHe. 

IIpH H3y'ieHHH B3aHMO.IJ;eii:cTBHH a -qac
TH~ c . H.IJ;paMH (C, 0) H ( Ag, Br) nony'ieHbl 
pe3ynbTaTbl, BKniO'iaiO~He ,IJ;aHHble 0 MHO
)KeCTBeHHOCTH BTOPH'iHbiX qacTH~, pac~en
neHHH a -qacTH~ Ha 3 He, 3H, 2H , p , n , 
pacna,IJ;e H.IJ;ep MHWeHeB. Bbi.IJ;eneHbl H HJy
'ieHbl ~eHTpanbHble CTOnKHOBeHHH C H,D;paMH 
cepe6pa , 6poMa H npo~eccbl nonHoro pa3-
pyweHHH H.IJ;ep cepe6pa, 6poMa H CBHH~a. 
06Hapy)KeHO nOCTOHHCTBO yrnOBOrO pac
npe,IJ;eneHHH "KaCKa,IJ;HbiX" 'iaCTH~ /HanpH-
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Mep, npOTOHOB C KHHeTHqeCKOH 3He p rHeH 

oT 30 .no 400 M3B/ B IIIHPOKOM ,nHana JoHe 

3HeprHH H MaCChi HaJieTaiO~HX qac T H:Q H 

MaCChi Jl,IJ;ep MHllleHH, BKJIIOqaJI Jl,IJ;pO CBHH

:u;a. IIoJiyqeHHhie ,naHHLie cpasHHBaiOTCJI 

C npe,ncKa3aHHJIMH MO,IJ;eJIH y,napHOH B OJIHhl 

a H,npe. 

B pa6oTe npHHHMaiOT yqacTHe rpynnhi 

4JH3HKOB H3 ,ll;yGHLI, BapiiiaBLI, Koiiiu:u;e, 

lleHHHrpa.na, MocKBLI, TaiiiKeHTa H Y naH

IiaTopa. 

TeopeTHqe cKHe 

HCCJie,lJ;OBaHHH 

<> IIpoOOAJICaAaCb pa3pa6omKa Memoooe 
U UOeUHbiX OCH06 peJIJITHBHCTCKOH Jl.IJ; e pHOH 

4JH3HitH. lflyqeHa pOJih OTHOCHTeJibHO M aJIOH 

BeJIHqHHhi 3HeprHH CBJI3H B CTOJIKHOBe HHJIX 

peJIJITHBHCTCKHX Jl,nep. IIoKa3aHo, qTo a 

paMKaX llOJIIOCHOH MO,IJ;eJIH MO)KHO 06'bJI CHHTh 

BCe OCHOBHhie 3aKOHOMepHOCTH 4JparMe HTa

:QHH Jl,IJ;ep; 

1/ npH6JIH)KeHHYIO 4JaKTOpH3ye M OCTh 

ceqeHHH; 2/ paBeHCTBO cpe,IJ;HHX CKOpOCTeH 

4JparMeHTos; 3/ pacnpe,neneHHe 4JparMeH

TOB no senuquHaM nonepeqHLIX H npo

,noJILHhiX KOMllOHeHT HMllYJihCOB. 

Ha ocHose 3Toro paccMoTpeHHJI n pe.n

JIO)KeHo BBeCTH peJIJITHBHCTCKHe HHB apH

aHTHhie napaMeTpbl, KOTOphie ll03B OJIJIT 

nposeCTH KJiaCCH4JHKa:QHIO CTOJIKHOBeHHH pe

JIJITHBHCTCKHX Jl.IJ;ep, qTo OC06eHHO Ba)KHO 

.IJ;JIJI nnaHupyeMhiX a OMJIM uccne.nosaHHH 

3TOH npo6JieMhi MeTO,IJ;OM TpeKOBhiX npH-

6opOB. 

Bhi.IJ;BHHyTa u,neJI nposepKH KBapK OBOH 

CTPYKTyphi Jl,nepHoro sei:QeCTBa. H q acT

HOCTH, npe,IJ;JIO)KeHa llOCTaHOBKa 3a,na qH 0 

npHMeHeHHH 4JopMyJI KBapKOBOrO ceqe HHJI, 

nonyqeHHhix A.H. TasxenH,n3e H ero co

Tpy,nHHKaMH, K ynpyroMy pacceJIHHIO Jier

KHX H,nep Ha 6oJILIIIHe yrJihi. AHanorH'IHhie ... 
H.IJ;eH HeCKOJibK<'J ll03)Ke 6hiJIH HCllOJib30BaHbl 

aMepHKaHCKHMH 4JH3HKaMH .IJ;JIJI 06Hapy)KeHHJI 

CBOHCTB ,IJ;eHTpOHa KaK IIIeCTHKBapKOBOH CH

CTeMbl. 

<> 3aKOHtteHa pa3pa6omKa Memooaonpe
,IJ;eJieHHJI npOCTpaHCTBeHHO- BpeMeHHhiX xa

paKTepHCTHK npo:u;ecca MHO)KeCTBeHHOH re

Hepa:QHH qaCTH:Q B a,npoH-a,npOHHhiX CTOJIK

HOBeHHJIX. 

IIpoaHaJIH3HposaHLI .nsyxqacTHqHhie 

KOppeJIJI:QHH npH MaJihiX OTHOCHTeJibHhiX HM

llYJILCaX qacTH:Q. IIoKa3aHo, qTo xapaKTep 

yrnosoro pacnpe,neJieHHJI OTHOCHTeJILHoro 

HMnynLca onpe.nenHeTCJI pa3MepaMH cu

CTeMLI, reHepHpyiOI:QeH qacTH:Qhi. KoppeJIJI

D;HOHHhiH MeTO.IJ; o6o6I:QeH Ha CJiyqaH, KOr,na 

paCCMaTpHBaiOTCJI He TOJibKO TO)K.IJ;eCTBeH

Hhie, HO H pa3JIHqHhie qaCTH:Qhl, OTHOCJI

I:QHeCJI K e,nHHOMY H30TonuqecKOMY MYJILTH

nneTy. 

Pa3pa6oTaHhi OCHOBhl HOBOrO llO.IJ;XO,IJ;a 

K TeOpHH 3pHKCOHOBCKHX 4JJIIOKTya:QHH, 6a-

3HpyiOI:QerOCJI Ha aHaJIH3e CBOHCTB nepe

KphisaiOI:QHXCJI pe3oHaHcos. 

<> IIpu aHaAu3e cmpyu u AUBHeu c 3Hep

rHeH B COTHH H ThiCJlqH F3B llOKa3aHa He

pa3phiBHaJI CBJI3b MHOrOMepHoro CTaTHC

THqecKoro aHaJIH3a MHoroqacTHqHhiX pe

aK:QHH Me)K.IJ;Y a,npOHaMH C npo6JieMOH Be

poJITHOCTHoro pacnoJHaBaHHJI o6pa3oB B03-

6y)K,IJ;eHHhiX a,npOHOB H 4JaHep60JIOB B npo

CTpaHCTBe CKOpOCTeH llo6aqeBCKOrO. 3Ta 

HH4JOpMa:QHJI Ba)I(Ha .IJ;JIJI pa3pa60TKH 3Jie

'MeHTOB MHOrOMepHOH CTaTHCTHKH B HHBa

pHaHTHOM HeeBKJIH.IJ;OBOM 4Ja30BOM npo

CTpaHCTBe 4JH3HKH BbiCOKHX 3HeprHH • 

<> IIpoeepeHbl pe3YAb1fla11lbl onpeoeAeHWI 
K6QH11106biX 'IUCeA CHCTeMhi, pacna,naiOI:QeH

CJI Ha npOTOH H u> -Me30H H Ha6JIIO,IJ;aBIIIeH

CJI a pH,ne 3KcnepHMeHTOB. IIoKa3aHo, qTo 

nHKY c MaccoH M(pw)=l800 M3B/c 2 

nyqllle COOTBeTCTByeT CllHH-qeTHOCTh 3/2 -
u B npo:u;eccax ap .... apw CHCTeMa (pw) o6pa

JyeTCJI, sepoHTHO, c coxpaHeHHeM cnupaJIL

HOCTH B t- KaHaJie. 

<> /(AJI onpeOeAeHUJI a6COAI0111H020 3HQ
'IeHUJI peaAbHOU 'IQCTflll aMllJIHTY.IJ;hl pacceJI-
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17. 01/IHOWeHUe pea/lbHOU 'lQCI/IU QAW/IUIIIyObl 
ynpyzozo p p - pacceJIHUJI I3Ha'lKU o I u 
p p- pacceJIHUJI I3Ha'lKU • I enepeo K ee 

MHUMOU 'lQCIIIU e 3Q6UCUMOCIIIU 01/1 UMny/lbCa 
Hallel/la10Uieii 'laCIIIUllbl. Pac'lem npoeoouACJI 
c ucnollb3oea11ueM aHa/IUIIIU'lHocmu e nlloc
Kocmu cose . 

HHJI Bnepe.n; p H napaMerpa HaKJIOHa b .n;H<P

<l>epeHuHaJILHoro ceqeHHJI Ha OCHOBe 3KC

nepHMeHTaJihHbiX ,D;aHHhiX no ,ll;H<P<i>epeHUH

aJILHhiM ceqeHHJIM ynpyroro pp · H pp -

pacceJIHHJI BHe HHTep<i>epeHUHOHHOH 06JiaCTH 

npHMeHeH HOBhiH MeTO,ll;, OTJIHqHbiH OT Me

TO,D;a C HCnOJih30BaHHeM cPOPMYJihl liere 

B HHTep<i>epeHUHOHHOH 06JiaCTH, BhiHY:>K,D;aiO

IUero .n;enaTL pH.n; npe.n;nono:>KeHHii • HoBhlii: 

MeTO,ll; OCHOBaH Ha OnTHMaJihHOM HCnOJihJO

BaHHH aHaJIHTHqecKHX CBOHCTB aMnJIHTy.n;LI 

pacceJIHHJI B COS e -nJIOCKOCTH. IlpOBe,D;eH 

aHaJIH3 3KCnepHMeHTaJihHhiX .n;aHHbiX no 

da I d t BHe HHTep<l>epeHUHOHHoii o6nacrH npH 

1 t 1 >0,05 I T3Bicl 2 ,D;JIJI ynpyroro PP
pacceJIHHJI B HHTepBaJie HMnyJihCOB OT 1,349 
.n;o 21 ,88 T3Bic H ,D;JIJI ynpyroro pp -pac-
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ceJIHHJI or 1, 11 .n;o 40,1 T3Bic. llonyqeH

HLie BeJIHqHHhi ,D;JIJI p = R eA I Im A IPHC . 17 I 
H ,D;JIJI n a paMeTpa b IPHC. 18/ 3HaqHTeJihHO 

6onLIIIe o6menpHHJITLIX. 
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18. IJap aMelllpbl HQK/IOHa c)ut_Pt_PepeHijUQ/IbHO
ZO c e 'leHUJI ynpyzozo p p - pacceJIHUJI 
I3Ha'lKU o lu p p -pacceJIHUJII3Ha'lKU • I 
npu t =0 6 3Q6UCUMOCIIIU 0111 UMnyllbCQ 
Hallel/la iOJIIeii 'laCIIIUllbl. Pac'lem npoeoou11cJ1 
C UCnO/I b306QHUeM QHQ/IUIIIU'lHOCIIIU 6 n/IOC
KOCIIIU cos 0 . 

Cose prneHCTBOBaHHe 
(.) 

~eHCTBYIO~HX 

H pa3pa60TKa HOBbiX 
~H3HqeCKHX rrpH60pOB 
H ycTaHOBOK 

0 /{1111 npoeeoenu11 ucc11eooeanuu 

ynpyror o H Heynpyroro p-He-pacceJIHHJI Ha 

MaJILie yrJihl B HHTepBaJie 3HeprHH 

8-500 T3B c noMOIULIO crpyii:Hoii: renHeBo:H 

MHIIIeH' Ha YCKOpHTeJie B liaTaBHH npO,!J;OJI

:>KaJIHCh pa60Tbl no HJrOTOBJieHHIO KOMn

JieKCa o 6opy,D;OBaHHJI: MarHHTHOB cPOKyCH

PYIOIUe CHCTeMbl ,ll;JIJI Jl,D;ep OT.n;aqH, KapeTKH 

C ,D;eTe K TOpaMH, nponopUHOHaJihHOB KaMephl 



44 

HH3Koro naBneuux. Ha ycKopuTene B Ra
TaBHH BeneTCH nonrOTOBKa H HananKa KOMll
rreKca annapaTyphl, BKnroqax H3roToBn eu
uyro B OHJIH renueByiO CTpyB:uyro MHIUe·ab. 

(> Ha'laACJI Ha6op cmamucmww Ha yc
maHoeKe "AAbfPa", o6nyqaeMoil nyqKoM a

qacTHIJ; C HMllYllbCOM 16,6 F3B/c Ha CHHX· 
po<IJa3oTpoue. Ha <1Ju3uqecKHH 3KcnepHMeHT 
uaqana pa6oTaTb /aa nHHHH c 3BM/ nepBax 
oqepenL annapa Typuoro KOMnneKca " A nL
<lla", BKnroqaroiiJ;ax 1000-KaaanLHyro cu
CTeMy perHCTpaD;HH C HaHOCeKyHnHOH no
rHKOH BhlneneHHH C06hlTHH pacceJIHHH Ha 
Manhle yrnhl u uecKonLKO nponopD;HOHanL
HhlX KaMep C pa3MepaMH 0,15 X 0 ,15; 
0,35 X 0,20 H 0,9 X 0,3 M 2 • 3aperHCTpH
pOBaHO 1,15 MnH. pa6oqux 3anycKoB y cTa
HOBKH OT B3aHMoneHCTBHH a ·qacTHIJ; C 
TBepnhlMH MHIUeHHMH H3 C , CH 2 , Al , Cu, 
Sn , Ph. Yrnhl pacceJIHHH H3Mepsnuc L c 
TOqHOCTbiO 3·30 Mpa(), HMllYllbChl BTOpHq
HhlX qacTHIJ; - C TOqHOCTbiO - 0,3o/o. 

(> ,l{AJI cmpuMepHou KaMepbl CKM-200 
pa3pa6oTaaa annapaTypa cucTeMhl KOHT
pons 3a BpeMeHeM naMHTH KaMephl, pa3-
pa6oTaHa H Halla)KeHa HOBaH BhlCOKOBOllbT
HaH KonoaKa nns reuepaTopa HMnynLcaoro 
Hanpx)i{eHHH C ynyqiUeHHOH CTa6HllbHOCTbiO, 
npoBeneao uccnenoBaaue cocTaBa H cTpyK
TYPhl BhlBeneuuoro nyqKa a -qacTHIJ;. 

<> Ha ycmaH08Ke, 8KAI(>'IQIOUI€U oeyx
MempoeyiO JICUOK08000pOOHYIO KaMepy 
"JliOOMUAa·", OCYIIJ;eCTBlleH KOMnneKC "Mepo
npHJITHH llO llOBhliUeHHIO 3<ll<lJeKTHBHOCTH pa-
60Thl KaMephl H o6cny)KHBaiOID;HX ee CH
CTeM. C llOMOIIJ;biO aBTOMaTHqeCKHX CH· 
CTeM noCTHrHyTa CTa6HllH3aiJ;HH pe)KHMa 
TeMnepaTyphl B I<aMepe c ToqaoCTLIO 
0,015 ° H naBneHHH - C TOqHOCTbiO 
- 0,03 KF /cM 2 . 

3aKoaqeuo H3rOTOBneuue MexauuqecKHX 
y3noB H 3neKTPOHHhlX 6noKoB, o6ecnequ
BaiOID;HX nBa paciUupeuux KaMephl 3a onuu 
IJ;HKn pa6oThl ycKopuTenx. B TaKoM pe)KHMe 
nonyqeao 4000. <IJoTorpa<IJuB:. llpoBonuTcx 
oTpa6oTKa :noro pe)KHMa. 

Co3naua u npoxonuT oTnanKY cucTeMa 
npeD;H3HOHHhlX H3MepeHHH TOUOrpa<IJHH Mar
HHTHoro nonx B KaMepe, o6ecnequBaiOIIJ;ax 
H3MepeHHe z- KOMllOHeHThl BeKTOpa Mar
HHTHOH HHnyKIJ;HH C TOqHOCTbiD ±0,1o/o B pa-
6oqux ycnoBHJIX. 

Co3nau H npuMeHeH B KaMepe npu6op, 
ll03BOllHIOIIJ;HH C llOMOID;biO YllbTpa3ByKa on
penenHTb ypoBeHL )I(HnKoro Bonopona. 

3a 197 5 r. C llOMOID;biD KaMephl "JlronMH • 
na" nonyqeuo 170 ThlC. <IJoTorpa<IJuB: B nyqKe 
aHTHnpoTOHOB c HMnynLcoM 22,4 F3B/c. 

Pa6oTa npoBonunacb coTpynauKaMH 
OHJIH coBMeCTHO c psnoM 3aBonoB u npo
H3BoncTBeHHhlX o6oenuueuuB: CoBeTcKoro 
Coro3a u qccP. 

(> B o6Aacmu co30aHUJI nponopfiUOHaAb
HbiX U OpeiJtjoebiX KaMep: 

a/ H3roToBneua H npoiUna ucnhlTaaux 
60llbiUaH npeii:<IJoBaJI KaMepa pa3MepOM 
1,5x1M 2 • 

6/ llpoBeneahl uccnenoBaaux xapaKTe
pucTHK CHCTeMhl H3 qeThlpex npeii:<IJOBhlX 
KaMep C pa3MepaMH 20 X 20 CM2 Ha llHHHH 
c 3BM HP2116B. ,D;ocTurayTa 3<ll<lleKTHB
HOCTb KaMep 99o/o H npOCTpaHCTBeHHOe pa3-
peiUeHHe 0,16 MM. 

B/ )l;nH npoBeneHHH MHOrOCTOpOHHHX 
HCllbiTaHHH Ha CTeHne npOBOnOqHhlX KaMep 
3BM EC -1010 coenuueua c 3neKTpoauoB: 
perHCTpHpyiOID;eH annapaTypoB:. 

r/ Pa3pa6oTaHa cneiJ;uanH3HpoBaHHaJI 
nponopD;uouanLHaJI KaMepa HH3Koro naBne
HHH H npoBeneHhl ee HCllhlTaHHJI. 

(> B o6Aacmu pa3pa6omoK no ebi'IUCAu
meAbHOU mexHuKe u aemoMamu3afiUU H3Me
peuuB: cnenauo cnenyroiiJ;ee. 

a/ 3aBepiUeHhl pa3pa60TKH H H3rOTOB· 
neHHe YCTpOHCTB COllpH)KeHHH B CHCTeMe 
KAMAK c 3BM. ,D;nx 3BM R3CM-4 pa3-
pa6oTaH npaii:Bep BeTBH, ll03BOllHIDIIJ;HH HC
ll0llb30BaTb 60llbiUHe CHCTeMhl /no 14 Kpeii:
TOB/ ua nuuuu c R3CM -4. Co3naaLI HHTep
!{>eB:cuax KapTa H yHHBepcanLHLIH 6noK co
npx)KeHHH c 3BM EC-1010. 3To no3Bonuno 
ocyiD;eCTBHTb nepBhlH 3Tan ynpaBneuux Men-



neHHbiM BhiBO,n;OM nyqKa HJ ycKopHTeJIJI c 

noMOII.\LIO EC ·1010 H BbiBeCTH HH<iJopMa:UHIO 

o6 op6HTe nyqKa Ha .n;HcnneH:. Ha ycTaHOB

Kax 1i11C, )J;HCK, "ci>OTOH", "AJIL$a" C DOMO

ll.\LIO Manblx 3BM npoae.n;eHa .n;anLHeilwaJI 

aBTOMaTHJa:UHJI HJMepeHHH H o6pa60TKH 

,n;aHHbiX. CoJ,n;aHa aBTOMaTHqecKaJI CHCTe

Ma, COCTOJIII.{aJI H3 ycTaHOBKH A)J;MAII H 

3 B M TPA -7 0 H cJiy)l(all.{aJI ,n;JIJI aBTOMa TH

Ja:UHH npOHJBO,IJ;CTBa OpHrHHaJIOB neqaTHbiX 

nnaT. 

)J;JIJI aBTOMaTHqeCKOH npoBepKH MO,n;y

JieH KAMAK c noMOll.\LIO 3BM TPA-70 H 

,IJ;HCnJieJI r ,lJ; -71 COJ,IJ;aH KOHTpOJIJiep ,Il;JIJI 

TPA-70 H cTeH,n;. CoJ,n;aHa XHMJia6opaTopaJI 

no HJrOTOBJieHHIO neqa THbiX nna T ,Il;JIJI 

A,ll;MAII. 

6/ IlpO,Il;OJI)f(aJIHCL pa60TLI no ,n;aJILHeii

WeMy OCHall.{eHHIO <iJHJHqeCKHX ycTaHOBOK 

ycTpOHCTBaMH 6biCTpOH 3JieKTpOHHKH. 

)J;JIJI MHOrOKaHaJILHLIX 3JieKTpOHHbiX yc

TaHOBOK paJpa6oTaHbl 8- KaHaJILHbiH <IJopMH

poBaTeJIL, Ha6op CMeCHTeJieH H paJBeTBH

TeJieH noraqecKHx KaHanoB Ha HHTerpanL

HLIX CXeMaX, TpaKT perHCTpa:UHH BeJIHqHHLI 

HOHHJa:UHH B nponop:UHOHaJILHLIX KaMepax H 

,n;p. 0TJia)f(eHO H nepe,n;aHO B 3KCnnyaTa:UHIO 

CBLIWe 100 3JieKTpOHHLIX 6JIOKOB B CTaH,n;ap

Te KAMAK. 

Ha OCHOBe cne:uaaJIH3HpOBaHHOH HH

TerpaJILHOH CXeMLI "yCHJIHTeJIL- <IJopMHpO

aaTenL" paJpa6oTaH KaHan peracTpa:uaa 

KOOp,Il;HHa T ,IJ;JIJI MHOronpOBOJIOqHbiX nponop

:unoHaJILHLIX KaMep. ,ll;nJI ycTaHOBKH "AnL<iJa" 

COJ,IJ;aHa 1500-KaHaJILHaJI CHCTeMa perHCT

pa:UHH CHrHaJIOB OT nponop:UHOHaJILHbiX Ka

Mep. 

PaJpa6oTaH Ha6op 3JieKTPOHHLIX 6noKoB 

,IJ;JIH perHCTpa:UHH CHrHaJIOB C ,n;peii:<iJOBbiX 

KaMep, B TOM qacne ,n;nJI o6ecneqeHHJI 3Kc

nepHMeHTa no HJMepeHHIO <IJopM<iJaKTOpa 

KaoHa B coaMeCTHOM 3KcnepnMeHTe OHJIH

<I>HAJI Ha YCKOpHTeJie B liaTaBHH. 

0 B o6Aacmu co3oaHUJI u coeepweHcm
eoeaHUJI npu6opoe H ycTpOHCTB KpHoreHHOH 

TeXHHKH npoBe,n;eHLI CJie,IJ;yiOil.{He pa60TLI: 
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a; B npo:uecce HJrOTOBJieHHJI HeMeTan

naqecKH x raJOBLIX H )f(H,Il;KOCTHbiX KpHoreH

HbiX MHW eHeH onpe,n;eJieHbl K03~H:UHeHTbl 
npOHH:Ua eMOCTH nOJIHMepHbiX MaTepaaJIOB 

,Il;JIJI p.11,n;a raJOB, HCCJie,IJ;OBaH Ha CTeH,n;e pe

)f(HM p a 60Tbl )f(H',IJ;KOBO,Il;OpO,Il;HOH MHWeHH, 

npe,n;Ha J HaqeHHOH ,IJ;JIJI HCnOJILJOBaHHJI B 

CHJILHbiX 3JieKTpaqecKHX H MarHHTHbiX no-

• JIJIX. 

6/ 3 aKOHqeH :UHKJI 3KCnepHMeHTOB no 

HCCJie,IJ;OBaHHIO o6pa3:UOB CBepxnpOBO,Il;JIIl.{HX 

cnnaaoa c .ne<iJeKTaMH paJJIHqHoro THna B 

ycnoBHJI X HHJKHX TeMnepaTyp /oT 2 K .no 

9 K/ H CHJILHLIX MarHHTHbiX noneH: I OT 

0 .no 1 0 T/. 
B/ 3 aKOHqeHLI HCCJie,IJ;OBaHHJI MHOrO

:ueneaor o renHeBoro pe<IJpH)f(epaTopa,npe.n;

HaJHaqe HHoro ,Il;JIJI KpHOCTaTHpOBaHHJI Kpyn

HbiX c a epxnpoBO,Il;Jill.\HX ycTpoH:cTB. YcTa

HOBKa M O)f(eT 6LITL HCITOJILJOBaHa B pe)f(H

MaX: 

- T e pMOCTaTHpOBaHHJI )f(H,Il;KHM renfleM 

npa Te M nepaType 4,5 K c xono.n;onpoHJBo

,n;HTeJILH OCTLIO 240 BmnpH pacxo.ne C)f(aToro 

reJIHH 1200 HM 3 /'I H )f(H,Il;KOrO aJOTa 

50 A/'1; 

- O)f(H)f(eHHJI reJIHJI C npOHJBO,IJ;HTeJIL

HOCTLIO 60 A/ 'I )f(H,Il;KOrO reJIHJI npH pacxo,n;e 

C)f(aTor o raJa 1000 HM 3 /'1 H )f(H,IJ;Koro 

.aJOTa 6 5 A/'1. 

lip ,n;yCMOTpeH KOM6HHHpOBaHHLIH pe

)f(HM - TepMOCTaTHpOBaHHe C O,IJ;HOBpeMeH

HbiM O)f(H)f(eHHeM. 

Ilpo ae,n;eHo TeopeTaqecKoe HCCJie,n;o-

BaHHe r enHeBLIX KaCKa,IJ;HLIX O)f(H)f(HTeJILHO

pe<iJpH)f(epa TOpHLIX :UHKJIOB C napaJIJieJILHLIM 

H ITOCJie,IJ;OBaTeJILHLIM BKJIJOqeHHeM ,n;eTaH

,n;epoa·. 

r/ IlpoBe,n;eHLI HCCJie,IJ;OBaHHJI COJieHOH

,n;a Ha 80 K3, noKaJaBWHe O,Il;HOpO,Il;HOCTL 

MarHHTHOrO ITOJIJI Ha ypOBHe 10 -S Ha yqacT

Ke 20 M M. 

BLm onHeH 3CKHJHLIH npoeKT coneHoH.n;a 

c Janac eHHOH 3HeprHeil 1 M~JIC. 

Hcc ne.noaaHbl aaToMaTLI raweHHJI non.11 

npH 3 B aKya:UHH 3HeprHH H3 COJieHOH,IJ;a 
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CIIC-350. C noMO~biO csepxnposo.zv•mero 
BMKnJOqaTenR /CB/ ~OCTHrHyTO peKOp~HO 
Manoe speMR nepeKnroqeuuR 6onbworo TqKa 
a uenb nornoTHTenR JHepruu. 3aKouq eua 
TeopHR HH~euepuoro pacqeTa MHoro~Hnb· 
HbiX CB. 

06uapy~euo, qTo uau6onbwee uanpR~e
HHe npo60R no nosepXHOCTH H30nRTOpa B 
~~KOM renHH ~OCTHraeTCR npH OTCyTCTBHH 
HOpManbHOH K JTOH nosepXHOCTH COCTaB· 
JIRJO~ei JneKTpuqecKoro nonR. 

Hccne~osaHHR csoicTB CHTannos n oKa-
Janu B03MO~HOCTb HX npHMeHeHHR B 
CHnbHOTOqHMX BMCOKOBOnbTHMX TOKOBBO· 
~ax. 

CosepmeHCTBOBaHHe 

CHHXpocpa30TpOHa, 

C03,ll;aHHe KaHaJIOB qac TJru; 

<> 3aeeprueHa KOMnAeKCHQJI MOOepHU3QijUJI 

cuHxpot;/Ja30111POHa. IIpose~euo 6onbwoe KO
nuqeCTBO HH~eHepHMX pa60T no COBep· 

_ weucTsosauuro napaMeTpos ycKopuTenR. 
<> C nOMOUibiO AUH€UH020 YCKOpumeAJI 

JIY • 20, CHCTeMM MO~ynRUHH JHeprHH BBO • 
~HMbiX qacTHU, KOppeKUHH MarHHTHOrO no· 
nR B ~HHaMHqecKOM pe~HMe HHTeHCHBHOCTb 
ycKopeuuoro nyqKa npoTouos soJpocna ~o 
1,5 X 1012 pjijUKA. 

Ocsoeuo ycKopeuue R~ep TR~enee so~o
po~a H nonyqeHM HHTeHCHBHMe nyqKH R~ep 
~eHTepHR HHTeHCHBHOCTbiO ~0 . 2 ,5 X 
X 1011 d /fiUKA H anbi}Ja·qaCTHU • HHTeH· 
CHBHOCTbiO ~0 1 X 109 a /t~UKA. Ha nu· 
ueiHOM ycKopuTene JIY- 20 ~ocTHrHyT JKC
nnya TaUHOHHMH pe~M yCKOpeHHR ~eHTpO • 
HOB H anbl}la·qacTHU C 6biCTpMM nepexo~OM 
OT YCKOpeHHR O~HHX qaCTHU K YCKOpeHHIO 
~pyrux. 

<) Ha UOHHOM ucmottHUKe KPHOH ~o
CTHrHyTa nnoTHOCTb TOKa 300 A/c..w2. 

: 

B TennoM pe~Me nonyqeu TOK ~eiTepHR, 
paBHbiH 1 ..wA. HJMepeHM ceqeuHR HOHHJa
UHH JneKTpOHHbiM y~apOM nonO~HTenbHMX 
HOHOB aproHa OT -t4 Ar ~0 +12 Ar npH JHeprHH 
JneKTpOHOB 2500±150 3B. 0HH paBHM /B 
e~HHHUaX 10-18 CM 2 /: a4 = 4,6; a 5 =3,5; 
a6 =2,3; a 7 =1,4; a 8 =0,88; a 9 = 0,65; 
a 10=0,45; au =0,30; a 12 =0,20 /c owu6KaMH 
±15o/o/. IIonyqeuo cornacue c pacqeTOM 
napuuanbHbiX ceqeuui HOHHJaUHH no l}lop
Myne lieTe. 

Ha nuueiuoM ycKopHTene JIY-20 c no
MO~biO naJepHOrO HOHHOrO HCTOqHHKa yc • 
KOpeHbl HOHbl yrnepo~a ~0 JHeprHH 60 M3B. 

Pa3pa6oTaH KpuoreHHbiH HCToquuK no
nRpHJOBaHHbiX aTOMOB BO~Opo~a H ~eHTe· 
puR. Haqanucb npo6uble nycKH. 

<> 0CyUieCmeAeH 6biCOK03(/j(/jeKmU6HbiU 

6biCmpbiU 6bl600 npOTOHOB H nerKHX R~ep 
~nR o6nyqeuHR l}lHJHqecKHX ycTauosoK. Co
J~aHM HeCKOnbKOKaHanOBTpaHCnOpTHpOBKH 
qaCTHU. )l;nR CTpORJ.UerOCR JKCnepHMeH· 
Tanbuoro nasHnboHa cocTasneu npoeKT Ka
HanOB nepBHqHMX H BTOpHqHMX qacTHU. 

3KCITJiyaT~HSI 

CHHXpocpa30TpOHa 

3annauuposauuoe speMR pa6oTbl ycKo· 
pHTenR • 5114 tt. 

. Y CKOpHTenb pa6oTan: 
a/ ua JKCnepuMeHTanbHble uccne~osa

HHR no I}JH3HKe JneMeHTapHMX qacTHU H pe • 
nRTHBHCTCKOH R~epHOH I}JH3HKe • 3108 'l CO 
cpe~HeH HHTeHCHBHOCTbiO 2,1 X 10 ll YCKO • 
peHHMX npOTOHOB, 4,5 X 1010 yCKOpeHHbiX 
~eHTpOHOB H 6 X 10 8 yCKOpeHHbiX anbl}la· 
qaCTHU Ja UHKn YCKOpeHHR; 

6/ Ha COBepweHCTBOBaHHe CHCTeM yc • 
KOpHTenR • 1506 tt. 

<> <> <> 

• 



Ha ny<lKax peAJimueucmcKux npomouoe u aA brjia- <lacmul# cuuxporjia3ompoua uccAeoy
emcJI ynpyzoe pacceJiuue u rjipazMeuma[#UJI JIOep . BeoymcJI noucKu yoapHbZX eoAH 
e Jloepuou Mamepuu u AezKux u3omonoe c auoMaAbHOU nAomuocmb10 eet~~ecmea. Pa-
6ombz ocyt~~ecmeAJ110mcJI e coomeemcmeuu c cozAacoeauuou npozpaMMOU 3KcnepuMeu
moe OHJIH u Ha[#uouaAbHOU ycKopumeAbHOU Aa6opamopuu UM. <l>epMu. B uux npuuuMa10m 
y<lacmue y<leHbte EoAzapuu, floAbWU, CCCP. 

IIoo zomoeKa 6ecrjiuAbMoeozo ucKpoeozo 
cneKmpoMempa OH.JIH, oeucmey10Uie20 Ha 
ycKopumeAe H<1>B3, K o<lepeouoMy ceaucy 
no <la6opy cmamucmuKu e 3KcnepuMeumax no 

~ noucKy "o<lapoeaHHbtx" <lacmu[#.Ha rjiomozpa
rjiuu noKa3aHbl nJimb 6AoKoe u3 nJimHaO[#amu 
OBYXKOOpOUHamHblX UCKPOBblX KaMep, pac
nOAOJICeHHblX uenocpeocmeeuuo 3a cneKm
poMempu<lecKuM MazuumoM. 



Y'lacmoK KO/lblla ycKopume
/lJI HHcmumyma ¢u3UKU 8bZ
coKux 3Hepzuu Ha 3Hepzwo 
76 T3B. 

B ny'lKe AezKux pe/lJIITIU8Ucm
cKux Jloep /oeumepuJI uaAb¢Q
'lacmu11/ Ha cuHxpo¢a3ompoHe 
npo8eOeHO 06/ly'leHUe 08yx
Me111p080U nponaHo8ou KaMe
pbz. C nOMOfllbiO no/ly'leHHbiX 
MamepuaAo8 80 M~zux /la6o
pamopuJix cmpaH-y'lacmHUII 
OHJIH 8eOe1TICJI U3y'leHue MHo
JICeC1118eHHOZO o6pa308QHUJI 
'lQCITIUII. 

,l(upeKmop HHcmumyma 
¢U3UKU 8hlCOKUX 
3Hepzuu npo¢eccop 
JI.,l(.CoA08be8 o6-
cyJKoaem c y'lacm-
HUKaMu 3KCnepUMeH-
11108 Ha ycmaH08Ke 
EHC OHJIH xoo u 
npeo8apume/lbHbze pe-
3YAbmambz 3Kcnepu
MeHITI08. C/le8a Ha
npa8o: H.A. Ca8UH, 
T. C.TpUZQ/lQUH3U/lU, 
,l(.BecmepzoM6u, 
JI.,l(. Co/l08be8, 
M.lP.Jluxa'le8. 



HaAQOKQ annapamypbz opeii(JoebZX KQMep, • 
U320moeAeHHoii cnet~uaAucmaMu Jla6opamo-
puu ebzcoKux :JHepzuii OAJI npoeeoeHuJI :JKc
nepuMeHma no onpeoeAeHU10 :JAeKmpoMaz
HUmHozo paouyca KaoHa e Hat~uoHaAbHoii 
ycKopumeAbHOii Aa6opamopuu /liamaeuJI, 
CiliA/. 

0CH06Hble UCCAe006QHUJI no 
peAJimueucmcKoii JIOepHoii 
(Ju3uKe e Jla6opamopuu ebl
coKux :JHepzuii npoeoOJimcJI 
HQ ny~Ke JIOep, 6bZ6eOeHHOM 
U3 CUHXpO(Ja3ompOHQ. Ha 
cHUMKax: a/ Hoem noozo
moeKa KQHQAQ MeOAeHHOZO 
6bl600Q 0/l.JI b~epeOHOZO 
:JKcnepuMeHma. 6/H3Mepu
meAbHQJI annapamypa e paii
oHe ebleeoeHHozo ny~Ka 
OeiimpOH06 U QAb(Ja· ~acmUij. 



lo 

Ha cuHxpo(Ja3ompoHe ompa6omaHbl p eJICUMbl et.Jeooa nyt~Ka peA.RmueucmcKux .110ep OA.R 
06/ly'leHUJI ny3biPbK06biX KaMep. H a CHUMKe: Z/la6Hbll1 3a/l ynpaeAeHUJI yCKOpUI!Ie/leM. 

Hoem HaAaOKa peJICUMa KopomKozo et.1eooa nyt~Ka OA.R nponaHoeoii KaMept.l. 

a/ C6op 6AoKa KpuozeH
HbiX MUUleHeii. 

Pa3pa6omaH u ucnt.llflaH 6AoK KpuozeHHbiX MuweHeii OA.R ~u-
3Ut~ecKozo 3KcnepuMeHma no KYMYA.RifiU6HOMY Me3oHoo6pa3o
eaHwo. M uweHU Olfi/IU'Ia101fiCJI O'leHb Ma/lbiM KO/IU'Iec•eoM 
6eU#eCifl6a ClfleHOK. 0HU HanOAHJ1101/ICJI 6000pOOOM, Oeii•epUeM, 
zeAueM. 

e/ BHympeHHuii cocyo MUWeHu eo epeM.R 
ucnt.llflaHuii Ha npot~HOCiflb npu meMnepa111ype 
JICUOKOZO a3olfla. 

6/ 06cyJICOeHue pe3yAt.mamoe 
UCnbllflaHUJI MUUleHU. 



B ceR3U c pa3pa6omKou npoeKma ycKopu
meAR peAR111U8UC111CKUX ROep - HYKAOIIIPOHa 
C030UK>111CR UMnyAbCHble ceepxnpOBOORUIUe 
MaZHUlllbl, a maKJKe cucmeMbl KpuozeHHozo 
u 3AeKmpomexHu'lecKozo ux o6ecne'leHUR. 
B pa6omax y'lacmeyK>m opzaHu3at~uu cmpaH
'IAeHoe OH.JIH. Ha CHUMKe - noozomoeKa 
K UCnblliiUHURM HU cmeHOe UMnyAbCHOZO 
ceepxnpoeOORJIIeZO OUnOAbHOZO MUZHUIIIU. 

Ha 90- KaHaAbHOM 'lepeHKoecKoM Macc
cneKmpoMempe OH.JIH, npeocmaeARK>UieM 
CAOJKHYK> CUCllleMy npoeOAO'IHbiX UCKp08biX 
U nponopijUOHUAbHbiX KUMep, CijUHIIIUAAR
ijUOHHbiX C'lelii'IUK08 U oemeKmopoe 3AeKm
pOMUZHU111H020 U3Ay'leHUR, pa60111UK>J11UX Ha 
AUHUU c 3BM, npoeeoeHbl pa6ombl no tjJu-
3U'IecKou HaAaoKe. OmAaoKa ycmaHoeKu 
npou3eeoeHa Ha ny'IKe OIIPUllalleAbHbiX nuo
Hoe CUHXpOt/Ja30IIPOHa JIB3. 

Ha'lambl pa6ombl no co3oa
HUK> UCIIIO'IHUKQ "KpunOAb" 
OAR noAy'leHUR noARPU3o
eaHHozo ny'IKQ oeumpOH08 
Ha cuHxpof/Ja:iompoHe. 
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Jla6opa TOpH.H 
.H~epHbiX 

npo6JieM 

: 

B 1975 ro~y Hay'IHO·Hccne~oBaTenL
ci<aJI ~e.IITenLHOCTL na6opaTopHH BenacL no 

cne~yiOllJ,HM OCHOBHLIM HanpaBneHHJIM: 

- · Hccne~oBaHHJI no ai<TyanLHLIM Bonpo

CaM 4JH3HI<H 3neMeHTapHLIX 'laCTHU. H aTOM· 

Horo .11~pa; 

- pa3pa60TI<H, CBJI3aHHLie C pei<OHCT· 

PYI<U.He8 ~eBCTBYIOmero CHHXPOU.HI<noTpoHa 

B CHnbHOTO'IHLIB 4Ja30TpOH; 

- pa3BHTHe MeTO~OB HCCne~OBaHHB, 

BI<niO'IaJI C03~aHHe I<pynHLIX ycTaHOBOI<, ~n.ll 

npoBe~eHHJI 3I<cnepHMeHTOB Ha yci<opHTene 

H<I>B3 H cHnLHOTO'IHOM 4Ja3oTpoHe. 

OcHOBHOB yci<opHTenLHOB 6a3o8 na6o

paTopHH no-npe)I(HeMy JIBn.llnCJI CHHXpo

U.HI<nOTpOH OHJIH. KpynHLie 3I<cnepHMeHTbl 

6blnH npOBe~eHLI TaJ<)I(e Ha CHHXpo4Ja30TpO

He OHJIH H npoTOHHOM CHHxpoTpoHe H<I>B3. 

Hccne~oBaHHJI BenHCb Ha OCHOBe WH· 

poi<oro Me~yHapo~Horo coTpy~HH'IeCTBa 

C Hay'IHO-HCCne~OBaTenbCI<HMH HHCTHTy

TaMH cTpaH-y'lacTHHU. OHJIH. 

Hayqao-Hcc~e~oaaTe~bCKHe 
pa6oTbi 

npoBepKa 3aKOHOB COXpaHeHH~, 

H3yqeHHe CHMMeTpHH B3aHMO~eHCTBH~ 

H CTPYKTYPbl 
3JieMeHTapHbiX qaCTHQ 

<> 3aeepweHbl pa6ombl no noucKy pacnaooe 
p.+ -+ e + e +e- u 17+-+ e+ ve e+ e-. 3I<cnepH

MeHTLI npOBO~HnHCb C nOMO~biOMHOr03a· 

30pHoro IJ,HnHH~pH'IeCI<OrO HCI<pOBOrO 

cnei<TpOMeTpa, noMellJ,eHHOrO B MarHHTHOe 

none H ynpaBn.lleMoro ro~oci<onH'IeCI<OB cH

cTeMoB CU.HHTHnnRU.HOHHLix c'leT'IHI<OB. Yc

TaHoBneHLI BepXHHe rpaHHU.LI BepOJITHOCTeH 

pacna~oB: W 
3 

I W - < 1,9· 10-9 , p.-+ e p.-+ellll 

W /W < 5·10-9 
77-+ 3e v 77-+ p.v • 



BnepBLie B MHpe HCCJie~oBaHHJI pac
na~OB TT- H J.L•Me30HOB npOBO~HJIHCb Ha 

ypoaHe aepoJITHOCTeH nopJI~Ka 10-9 ,qTo 
OKa3aJIOCb B03MO:>KHLIM 6Jiaro~apJI pa3BH· 
TOH B OIUIH opuruHaJibHOH MeTO~HKe uu
JIHH~puqecKHX cneKTpOMeTpOB C 60JibWOH 
CBeTOCHJIOH. 

OnLITLI no noucKy pacna~a Jl -+ 3 e HMe

JOT 4JyH~aMeHTaJibHOe 3HaqeHHe B CBJI3H 
c npoaepKOH cnpaae~JIHBOCTH 3aKoHa co
xpaHeHHJI MIOOHHOrO JienTOHHOrO 3apJI~a 

H npe~npHHHMaJIHCb MHOrHMH rpynnaMH 
JKcnepuMeHTaTopoa. B 3KcnepuMeHTe, BLI

nonHeHHOM B OHJIH, rpaHuua aepoJITHOCTH 
pacna~a CHH:>KeHa B 70 pa3, qTO n03BOJIJieT 
C peKOp~HOH TOqHOCTbiO OUeHHTb KOHCTaH· 
Tbl B3aHMO~eHCTBHH, He coxpaHJIIOIUHX MIO

OHHLIH 3apJI~. HanpuMep, ecnu TaKoe B3au
Mo.neHCTBHe CBJI3aHO C HeHTpaJibHLIMH TO

KaMH, TO ~JIJI xapaKTepH3YIOIUeH ero KOH· 
CTaHTLI Fn MO:>KHO nonyqHTb qpe3aLiqaHHO 
:>KeCTKOe orpaHuqeHue: Fn/ G < 4,4·10- 5 , 
r.ne G- KOHCTaHTa cna6oro B3aHMo~eHcT
BHJI . 

IIoHCKH pacna~a rr +-+ e+ ve e+ e- npo

BO,IJ;HJIHCb anepaLie, H nonyqeHHLie 3Kcne 

pHMeHTaJibHLie ~aHHLie JIBJIJIIOTCJI B Ha
CTOJIIUee BpeMJI YHHKaJibHLIMH. HHTepec K 
JTOMy pacna~y CBJI3aH, B qaCTHOCTH, C TaK 

Ha3LIBaeMLIM WeCTH4JepMHOHHLIM B3aHMO· 
,IJ;eHCTBHeM, paCCMaTpHBaBWeMCJI B pa6o

TaX pJI~a TeopeTHKOB. Pe3yJibTaTLI npoae
.neHHLIX noucKOB pacna~a rr + -+ e+ v e+ e- no-

e 
3BOJIJIJOT HCKJIJOqHTb cyiUeCTBOBaHHe wecTH-

4JepMHOHHoro B3aHMO~eHCTBHJI C TOqHO-

Ta6nuua 1 

0,49 0,575 0,755 

-30 
da 10 cJtt =-=-...:::.=:.:~ 40,3±2,5 32,5±1 ,6 15,0±0,2 
dO cp 
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CTbiO, n y qweH, qeM ~OCTHrHyTaJI B HeHTpHH
HLIX onLITaX lipyKXeHBeHa H IJ.EPHa. 

0 IIpoeeoeHa npoeepKa T - UHeapuaHmHo
cmu e NN- coyoapeHUJIX. B ynpyroM pn -
pacceJIHHH npu 3Hepruu 635 M3B H3MepeHa 
yrJIOBaJI 3aBHCHMOCTb nOJIJipH3aUHH p(e). 
CpaaHe ue pe3yJibTaToB H3MepeHHH c ~aH-

·HLIMH o napaMeTpe acHMMeTpuu a , nony

qeHHLIMH paHee B OHJIH, no3BOJIHJIO npo

aecTH Hau6onee qyacTBHTeJibHyiO npoaepKy 
T - HHBa puaHTHOCTH NN- B3aHMO~eHCTBHJI. 
HaH~eHHLie no pa3HOCTH P- a 3HaqeHHJI T

HeHHBap uaHTHOH 4Ja3LI pacceJIHHJI A. 1 npu 
635 M3B oKa3aJIHCb paBHLIMH 0,01±0,02. 
OueHKH noKa3LIBaiOT, qTo BKJia~ T-He

HHBapuaHTHoro qneHa B aMnJIHTY~Y ynpyro
ro pn· pacceJIHHJI He npeaLiwaeT 0,01± 
0,02. 
0 3aeepweHo U3MepeHue ce'-leHuu ynpyzo

zo e d-pacceJIHUJI B HHTepaane KBa~paTOB 

nepe~aHHLIX HMnyJibCOB 0,49 S q2 ~ 
~ 1,19 cJ>M - 2 . IIpoae~eHa o6pa6oTKa ~aHHLIX 
3KcnepHMeHTa, c~enaHLI pacqeTLI pa~ua

uuoHHbiX nonpaaoK. IIonyqeHbl cne~yiOIUHe 
3HaqeHHJI ~u4J4JepeHuuaJibHLIX ceqeHHH 
/Ta6nuu a 1/. 

0 3aeepweH 3KCnepuMeHm no noucKy Me
macma6uA&HbJX '-IQC111Ul# C BpeMeHaMH :>KH3HH 
6onee 5 Me. BcJI coaoKynHOCTb paHee npo
Be~eHHLIX B f}JH3HKe 3JI8M8HTapHLIX qaCTHU 
OnbiTOB He HCKJIIOqaJia B03MO:>KHOCTH cy

IU8CTBOBaHHJI TaKHX qacTHU. 
B 3KcnepuMeHTe, BLinonHeHHOM coTpy~

HHKaMH OHJIH Ha ycKopuTene H<I>B3, 6Lina 

0,855 1,08 1,19 

11,1±0 ,2 6,47±0,7 4,84±0,07 
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HCCne,nOBaHa o6naCTb BpeMeH )I(H3HH OT 
5 MC .IJ.O 1 cym. MeTO,n nOHCKa ,nonrO)I(HBy
~HX qaCTH~ 3aKrrwqanCH B perHCTpa~HH 
3ana3,nb1BaiO~ero H3nyqeHHH OT CBHH~OBOH 
MHWeHH, o6nyqeHHOH npOTOHaMH C 3Hep
rHeH 45-70 T3B. 

3ana3,nLIBaro~ee H3nyqeHHe c 3Hepraeii, 
npeBOCXOAH~eii 3HeprHIO 06blqHbiX pa,nao
aKTHBHbiX pacna,noB, Morno Ha6rrw,naTLCH 
npH pacna.ne ranoTeTaqecKHX .nonrO)I(HBy
~Hx qaCTH~, po,nHBWHXCH H "3aCTpHBWHX" 
BHYTPH ocxonxa g,npa-MHWeHH. 3xcnepa
MeHT npOBOAHllCH Ha llHHHH C 3 BM 
li3CM-3M. 

B pe3ynLTaTe npoBe,neHHLIX H3MepeHHii 
3ana3,nb1Baro~ee BbiCOK03HepreTHqe cxoe 
H3nyqeHHe He o6Hapy)l(eHo. 3HaqeHHe Bepx
Hero npe.nena ceqeHHH o6pa3oBaHHH B CBHH
~oBoii )t:HWeHH KBa3apa.naoaKTHBHoro g,npa, 
pacna.naro~erocH c acnycxaHHeM qacTH~ 

BbiCOKOH 3HeprHH, COCTaBnHeT 10-35 
- 10-34 eM 2jJiopo Pb. BepxHHii npe.nence
qeHHH pO)I(,neHHH ,nonrO)I(HBY~HX qacTH~ B 
NN - cTonKHOBeHHHX MO)I(eT 6LITL nonyqeH 
nocne yqeTa npe.nnonaraeMoii BepoHTHOCTH 
3acTpeBaHHH HOBoii qacTH~bl B g_npe H co
cTaBnHeT 10-34 - 10-33 cM2 • 

() Hoeble peayAbmambl noAyt~eHbl npH ac
cne,noBaHHH npo~ecca rr- p .... e+ e -n Ha 
CHHxpo~axnoTpoHe. Onpe.neneH nHOHHLiii 
F
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(k2 ) H H30BeKTOpHLiii .napaKOBCKHii 

4JopM4JaxTop HyKnoHa F 1 ( k2 ) npa nHTii 3Ha
qeHHHX BpeMeHHno.no6Horo nepe.naHHoro 
4-HMnynLca k2 I ma6AUfla 2/. 

Ta6na~a 2 

k 2 'tlJM - 2 1,48 1,88 

FTT ( k2) =;FIV(k2) 0 ,95+0,14 - -
1 ,11±0,10 

Cne.nyeT OTMeTHTL, qTo H3MepeHHH 
4JopM4JaKTOpOB HMeHHO B 3TOH o6naCTH 
nepe,naHHbiX HMnynLCOB, He,nOCTynHOH ,nng 
H3MepeHHH Ha BCTpeqHbiX nyqKaX, ,naroT 
Haa6onee BeCOMLiii BKna.n B onpe.neneHHe 
cpe,nHeKBa,npaTHqHoro pa.nayca naoHa 
H HYKllOHa. 

BenaqaHa pa,nayca, onpe.neneHHoro no 
,naHHLIM, nonyqeHHLIM B OlUIH B 1975 ro.ny, 

y, y, 
COCTaBnHeT: <( r 2 ) > '= < r 2 v > z 

TT F 
=/0,67±0,09/ tlJM. l 

() JipeOAOJICeH opUZUHQAbHbiU M€11100 o6-
Hapy)l(eHHH 3lleMeHTapHbiX qaCTH~, npH
Ha,nne)l(a~HX K CeMeHCTI'!Y C HOBbiM KBaH
TOBbiM qacnoM "wapM", no Ha6nro.neHHIO 
B 4JoT03MYllbCHH aHOManbHbiX H,nepHbiX 
4JparMeHTOB. IlpOBe,neHO o6nyqeHHe 3MynL
CHOHHbiX KaMep npOTOHaMH C 3HeprHeH 
70 H 250 T3B Ha ycxopHTenHx B Cepny-
XOBe H liaTaBHH, nonyqeHHble 
o6pa6a TbiBaiOTCH. 

.naHHLie 

83aHMO~eHCTBHe 

nHOHOB, KaoHoB " HYK~oHoB 

c HYK~OHaMH " »~paMH 

() 3aKOH'IeHa o6pa6omKa oaHHbiX, nony
qeHHLIX 06ne,nHHeHHOH rpynnoii yqeHbiX 
Hcl>B3, Caxne, OHJIH, HT3cl> B 3Kcnepa
MeHTe Ha nyqKe nonO)I(HTenbHO 3apg)l(eHHbiX 
qacTH~ c HMnynLcoM 45 T3B/c. Onpe.neneHLI 
nonHpH3a~HH B ynpyroM pp-, rr + p- aK+p
pacceHHHH. H3MepeH napaMeTp noBopoTa 
cnaHa R B ynpyroM p p-pacceHHHH. 3TH 

2,26 2,65 3,05 

1,18±0,08 1,24±0,08 1,34±0,07 
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1?,20,21 . 3aBUCUMOC1/Ib nOAJipU3QijUU P 8 
~rr- -, K± - , PP- u pp -pacceJIHUu om nepe
~ oaHHozo uMnyAbca. 
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22. 3ae ucuMocmb napaMempa noeopoma cnu
Ha R e rr-p- pacceJIHUU om nepeoaHHozo 
UMnyAb Ca. 
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pe3yJILTaTLI COBMeCTHO C ,naHHLIMH, n ony

qeHHLIMH Ha nyqKe OTPHUaTeJILHLIX q a cTHU 
paHee B 3TOM )Ke 3KCnepHMeHTe, noKa3aHLI 
Ha pHC. 19, 20, 21, 22. . 

ConocTaBJieHHe HOBLIX ,naHHLIX c H3-

BeCTHLIMH paHee n03BOJIHeT c,neJiaTL CJie

.IlYIOIUHe 3aKJIJOqeHHH: 
1. 3HepreTHqecKaH 3aBHCHMOCTb n OJIH

PH3aUHH B ynpyroM rr p -pacceHHHH B HH

TepBaJie 3HeprHil 10-40 T3B xoporno onH

CLIBaeTCH 3aBHCHMOCTLIO 
a ff( t) 

P(8,t) = A(t) 8 e 

IlpH 3TOM a e ff OKa3LIBaeTCH paBHOH pa3-
HOCTH TpaeKTOpHH p- pe,n)KHOHa H n oMe

poHa: 

aeff(t)=ap(t)-ap(t). 

Ilocne,nHee o6CTOHTeJILCTBO CBH,ne-

TeJILC.TByeT 0 TOM, qTO BKJia,n B nOJIHp H3a

UHIO ,naeT TOJILKO HHTepci>epeHUHH p H no

MepOHHOH aMnJIHTy,n. 3aMeTHLIH BKJia,n 

BeTBJieHHH B HCCJie,IlOBaHHOM HHTep BaJie 

20::; 8 s 80 T3B2 H 0,2 .::; t ::;40 I T3B/cl 2 

OTCYTCTByeT. 
2. XapaKTep 3HepreTHqecKoil 3aBH-

CHMOCTH nOJIHpH3aUHH B K+ p ynpyrOM pac
CeHHHH TaK)Ke MO)KHO OnHCaTL p -noMepoH

HOH HHTepcl>epeHuHeil. 
3. IlOJIHpH3aUHH B ynpyroM pp- H pp

pacceHHHH y6LIBaeT 6LICTpee, qeM n pe.n

cKa3LIBaeT noniOcHaH Mo.nenL Pe,n)Ke c o6-

MeHOM noMepOHOM H p -Me 30HOM. 

4. Cpe,nHHH BeJIHqHHa napaMeTpOB P H 
R B rr-p-pacceHHHH .naeT B03MO)KHOCTL c.ne

na TL cne.nyromHe oueHKH: 

Re( f ) 
+- (1-2) %, 

I r+ +I 

lm(f+_) 
= ( 12 ± 3) % 

I r 1 =-+ + 

.nnH HHTepBaJ.Ia 0,1 < t < 0,5 I T3B/cl 2 • 

BH,nHo, qTo cnHpaJILHOCTL B s -KaHane rr-p

pacceHHHH He coxpaHHeTcH. MacrnTa6 He-

coxpaHeHHH I f+_=- I - ( 12 ± 3) % . 
f+ + 

0IIpoeeoeH KOMnAeKC UCCAe006QHUU 
ynpyroro pacceHHHH nOJIO)KHTeJILHO H OT

PHUaTeJILHO 3apH)KeHHLIX nHOHOB Ha H,npax 

renHH-4 B o6nacTH nepBoro 6apHOHHoro 

pe3oHaHca. OnLITLI BLinOJIHHJIHCL Ha re

JIHeBOH CTpHMepHOH KaMepe BLICOKOrO ,naB

JieHHH. H3MepeHHH .nHcl>cl>epeHUHaJILHLIX ce-
qeHHH 

rnecTH 

yrJIOB 

ynpyroro pacceHHHH BeJIHCL npH 

3HaqeHHHX 3HeprHH B ,nHana30He 

oT 0 .no 180° . HHTerpHpoBaHHe 

COOTBeTCTBYIOIUHX KpHBLIX n03BOJIHJIO HaHTH 
3HaqeHHe nonHLIX ceqeHHH ynpyroro pac

ceHHHH. IlonyqeHHLie yrnoBLie pacnpe.ne

neHHH 6LIJIH conocTaBneHLI c paccqHTaH

HLIMH no OnTHqecKOH MO,IleJIH, npHqeM no

TeHUHaJILI 6paJIHCb .IlBYX THnOB: noTeHUHaJI 

KHccnHHrepa H noTeHuHan Jlannaca 

IPHC. 23, 24, 251. TeopHH B o6meM npa-

BHJILHO OnHCLIBaeT 3KCnepHMeHTaJILHble 

,naHHLie, XOT H ,IlJIH ,IlOCTH)KeHHH nOJIHOrO KO

JIHqecTBeHHOrO COrJiaCHH, no-BH,IlHMOMY, 
Heo6xo,nHMO ee yToqHeHHe. liLIJI TaK)Ke npo

Be,neH 3aBHCHIUHH OT 3HeprHH cPa30BLIH aHa

JIH3 3KcnepHMeHTaJILHLIX ,naHHLIX. H3 nony

qeHHLIX ,nHarpaMM ApraHa BH,nHo lpHc.26l, 

,TO B CJiyqae 8 - BOJIHLI 

noTeHu;Hana KHccJIHHrepa 

6onee xopornee cornacHe 

MeHTOM. 

HCnOJib30BaHHe 

,naeT 3aMeTHO 

C 3KCnepH-

0 Bnepeble noAy~eHbl o6wupHble oaHHble 
no ynpyroMy pacceHHHIO nHOHOB Ha H,npax 

reJIHH-3 B ,nHana3oHe 3HeprHi168-208 M3B. 
3KcnepHMeHTaJILHLie ,naHHLie conocTaBnH
JIHCL C pacqeTaMH no OnTHqeCKOH MO,IleJIH 

IPHC. 27 ,28,29,301. TeopHH B OCHOBHOM 

npaBHJILHO OnHCLIBaeT pe3yJILTaTLI OnLITa. 
O.nHaKo ,nJIH noJIHLIX ceqeHHil 3KcnepHMeH-

TaJILHLie 
qHTeJILHO 

HOK. 

3HaqeHHH OKa3LIBaJOTCH 3Ha-

HH)Ke TeopeTHqecKHx oue-
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1r-- 'He 174 MeV 

30 60 90 120 150 em 

23, 24, 25. ,4utjj¢epeHijUaAbHble cet~eHUJI ynpyzozo pacceJIHUJI nuoHoe Ha .Ropax 
zeAu.R-4 npu _pa3AUt~HbiX 3Hepzu.Rx. Kpuea.R K coomeemcmeyem pact~emy no onmut~ecKou 
..wooeAu c nomeHijUaAOM KuccAUHZepa, KpueaJI L- c nomeHijUaAOM JlanAaca. 
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26. ,l{uazpaMMt.l ApzaHa OAR mpex nap~~u
aAr.Ht.IX 60AH npu f =0,1,2. JloAyt~eHt.l Ha 
ocHoee aaeuc.R~ezo om 3Hepzuu ¢aaoeozo 
aHaAuaa pacce.RHUR nuoHoe Ha zeAuu-4. 
Kpuer.1e K u L noAyt~eHt.l nymeM pact~emoe 
no onllut~ecKou MOOeAu c nomeHf4UaAaMu 
KuccAuHzepa u JlanAaca coomeemcmeeHHO. 

llonyqeHHwe 3KcnepHMeHTanLHwe ~aH
Hwe BCDOHb30BaHW ~ng onpe~eneHBS KOH
CTaHTW B3aBMO~eiicTBBB f 2<" 3 He 3H ) . Ha 
pac. 31 npase~eH pe3ynLTaT ax 3KCTpa
nonsuaa B nomoc npa s = M2 /3~ecL M-

Macca TpBTBS, a S- KBa~paT DOHHOH 
3Hepraa cacTeMbl naoH- s~po 3 He /. ,ll;ns 
Benaq&Hbl KOHCTaHTbl B3aHMO~eHCTBBB 6blnO 
Haii~eHo: 

f2 = 0,101±0,018. 

3TO 3HaqeHBe HeCKOHLKO HIDKe paHee BbJ· 
nonHeHHoii s OHJIH TeopeTaqecKoi oueHKB 
f2 = 0,16. 

<> Hoer.1e peayAr.mallt.l noAyt~eHw npa ac
cne~oBaHBB B3aBMO~eBCTBBB TT- ·Me30HOB 
c BMnynLCOM 5 F3B/c c npoToHaMB, Heii:T
poHaMB B g~paMB l2C.B pa6oTe aHanB3B
posanBCL $oTorpa$aa c MeTposoii nponaH
$peoHosoii: KaMepbl. 

1. llonyqeHhl cse~eHBs o6 yrnosoii: 3a
BBCBMOCTB napaMeTpa HaKnOHa CTpyKTyp
HOB WYHKUBB npoTOHOB, swneTaiOIUBX B 3a~
HIOIO nonyc$epy B npouecce "- + 12c ... p+ ... 

2. B pe3ynLTaTe aHana3a -8000 cny
qaes MHO:>KeCTBeHHOrO po~eHBS DBOHOB B 
TT-n-B3aBMO~eBCTBBSX /B S~pe yrnepo~a/ 
B CODOCTaBneHBS 3TBX ~aHHWX C aHanoraq
HbiMB pe3ynLTaTaMB ~ns npoueccos "+P 
/5 F3B/, TT-n/40 F3B/, PI! /22,4F31J/, 
TT+ p /10-400 F3B/ B pp/10-400 F3B/ 
ycTaHosneHo, qTo B 3TBX npoueccax sena
q&Hbl n i a i I a Heyrrp B 3aBBCBMOCTB OT 
<n+ >n. no~o6Hw. 

-3. Bccne~osaHo po~eHae pe3oHaHcos 
p , f , ~ B qeTblpexqacTBqHOB peaKUBB 
17- D -> TT- 17+ TT- n Ha HeHTpOHe S~pa 

yrnepo~a. Haii:~eHo, qTo Hanaqae s~pa yse
naqasaeT WBpBHbl pe30HaHCOB B B3MeHseT 
BX OTHOCBTenLHble BbiXO~bl DO CpaBHeHBIO 
c senaqaHaMB, nonyqeHHbiMB B 3Kcnepa
MeHTax Ha CB060~HbiX HYKHOHaX. 

4. H3MepeHbl ceqeHBB B3aBMo~eiicT

BBs A!, p -Me30HOB B ~ 33 -a3o6apw c HyK
noHaMB s~pa l2C : 

a (p 0 N) = 24~~~ M6, 

+17 
a(A~N) = 48_ 10 M6, 

a(~- N) = 75+30 M6. 
-18 
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31. 3KcmpanoARIJUJI no meopuu 't/y u Jloy 
rjja3bl o :J , 6blpaJKeHHOU 6 mepMUHaX KOH
cmaHI/Ibl C6JI3U, 6 nOA10C. 

B HacTo'm~ee apeM.H cae.n.eHH.H o npo
~eccax no.n.o6Horo THna KpaiHe ManoqHc
neHHhl. 3KcnepHMeHTanbHble )J.aHHhle CBH)J.e
TenbCTBYIDT 0 TOM, qTO ceqeHH.H B3aHMO· 
)J.eHCTBH.H pe30HaHCOB C HyKnOHaMH 6n H3KH 
no aenHqHHe K ceqeHH.HM o6biqHhiX a .n.poH
a.n.poHHhiX B3aHMO)J.eHCTBHH. 

· 5. llonyqeHhl HHKniD3HBHbie pacnp e.n.e
neHH.H y ·KBaHTOB, o6pa3yiD~HXC.H B TT- p· 
B3aHMo.n.eicTBH.HX npH .5 F3B/c. llpH cpaa
HeHHH 3THX pe3ynbTaTOB C )J.aHHhiMH 
3KCllepHMeHTOB npH 60nhWHX 3HeprH.HX YC
TaHoaneHo, q 'J't npo~ecc o6pa3oaaHH.H y -
KBaHTOB . B TT- P'"B3aHMO)J.eHCTBH.HX 06Hapy-

~HBaeT cKeHnHHroaoe noae.n.eHHe y~e npH 
5 F3B/c /pHc. 32/. 

6. Bnepable onpe.u.eneHhl ceqeHH.H n.HTH 
peaK~HH C o6pa30BaHHeM HeCKOllbKHX rr 0

-

Me30HOB B KOHeqHOM COCTO.HHHH. YcTaHOB· 
neHo, qTo B qeTblpexnyqeahlx co6b1TH.HX 
cpe.n.HHH Bhlxo.n. rr 0 ·Me30HOB a O.IJ.HOM B3aH
Mo.n.eicTBHH paaeH < n

77
o> =l,l0±0,004. 

<) Ha ycmaH06Ke, cocmo.RUieil U3 'lem&zpex
.KaHaA&Hozo zooocKona 'lepeHK06CKux zaM
Ma- cneKmpoMempo6, H3yqanHCh peaK~HH 

rr- p ... rr 0 rr0 n H rr- p ... rr 0 yn. H3MepeHhl 
.IJ.HlillllepeH~HanhHhle ceqeHH.H peaK~HH npH 
3HeprHH llHOHOB 275 M3B. 

HAepua~ CTPYKTypa 

J1 MeXaHJ13M 

~AepHbiX peaKI.J;HH 

<) Ha ny'IKe npomoH06 om CUHXPOIJUKAo
TpoHa 3an~eH MHoronapaMeTpHqecKHH 
.n.ayxnneqeaoi MarHHTHhiH cneKTpoMeTp. 



PaJpeweHBe cneKTpoMeTpa L!PP =1 ,8~, 
BHTepBa.JI BMllYJibCOB - 8~. HJMepeHO KBa-

3Bynpyroe pacceJIHBe npoTOHOB c 3Heprueii 
670 M3B Ha AeiiTpOHHbiX KJiacTepax B 6Li B 
7 Li noA yrnoM 165° B cBcTeMe :QeHTpa 
MaCe C onpeAeJieHBeM llOJIHOH KBHeMaTBKB 
co6biTB.II. BpeaK:QBB 6 Li(p,pd) 4 He anLclla
qacTB:Qa B 60JibWBHCTBe CJiyqaeB o6paJy

eTCJI B OCHOBHOM COCTOJIHBB. ,!J;JIJI peaK:QBB 
7Li(p,pd) 5 He HaB6onee BepOJITHbl Ta

KBe C06biTBJI, KOrAa OCTaToqHoe JIAPO o6-
pa3yeTCJI B B036Y)I(AeHHOM COCTOJIHBB. On

peAeJieHa nonywBpHHa BHYTPBJIAepHoro BM
nynLCHoro pacnpeAeneHB.II AeiiTpoHHbiX 
KJiaCTepoB, KOTOpaJI AJIJI 6 Li COCTaBJIJieT 

-100 M3B/c, a B cnyqae 7 Li -130 M3B/c. 
<> H3MepeHO ou(HpepeHJIUQAbHOe ce-.eHue 

pauee He Ha6JIIOAaBWeroc.ll npo:Qecca npJIMo
ro Bb16BBaHBJI npOTOHHOH napbl B3 JI,!J;pa yr· 

nepoAa npoTOHaMB c 3HeprBeii 640 M3B. 
PeaK:QBJI (p,3p) Ha6JIIOAa.JiaCb B ycnoBBJIX 

KBaJBYnpyroro pacceJIHBJI Ha.JieTaiOI:QBX 
npOTOHOB HaJaA B COllpOBO)I(MJiaCb 60JibWOi 
nepeAaqeii BMnyJibCa npOTOHHOH nape 
I- 7,5 ti>M -1 I. CeqeHue peaK:QHH npu 3TOM 

paBHO 

PacceJIHBe npoTOHOB B TaKBx ycnoBB.&X 

npeACTaBJIJieT BHTepec AJIJI llOHBMaHBJI cllB
JBqecKOH npupOAbl acco:QBBPOBaHBJI HyKno
HOB B JIApax B MeXaHB3Ma JIAepHbiX npo
:QeCCOB, B KOTOpbiX HaJieTaiOI:QaJI qaCTB:Qa 

KOrepeHTHO B3aBMOAeHCTByeT C rpynnoi 

HYKJIOHOB JIApa, C006I:QaJI eii BMllYJibC, 
3HaqaTeJibHO npeBbiWaiOI:QBH BMllyJibC 

~epMB. 

()3aeepweH onbam no U3MepeHwo acuM
Melllpuu KBaJBynpyroro pacceJIHBJI n·onJipB

JOBaHHbiX npOTOHOB C 3Heprueii 635 -M3B 
JIApaMB 6 Li B- 12 C . B onbiTe ycTaHOBJieHa 

• 61 

33. YzAoea.R 3aeucuMocmb napaMempa 
acuMMe•puu e npoJ~eccax pd ... pd u PP -+rrd. 

3aJJHCBM OCTb B3MepeHHOH aCBMMeTpBB KBa-
3Bynpyr oro pacceJIHBJI nonJipB30BaHHblx 
npoTOHOB OT npoeK:QBB BMllYJibCa OCTaToq
HOrO JIApa Ha HanpaBJieHBe nyqKa n__pOTOHOB. 
llonyqeHHbiH pe3yJibTaT He OllBCbiBaeTCJI B 

paMKaX llOJIIOCHOrO npB6JIB)I(eHBJI. 
() H3MepeHa acUMMempu.R ynpyzozo pac

ce.RHU.R llOJI.IIpB30BaHHbiX npOTOHOB .IIApaMB 

AeiiTepBJI. HaiiAeHo, qTo non.llpB3a:QBJI AeiiT
poHoB B p, d ynpyroM pacceJIHBB Ha yrnhl, 
6JIB3KBe K 180°, B npeAeJiaX OWB60K COB
naAaeT C llOJIJipB3a:QBeii AeiiTpOHOB B peaK

:QBB pp -+ rr d /puc. 33/. Cor nacHo Teope
TBqe CKOH pa6oTe, BblllOJIHeHHOH B Jia6opa TO
pBB, 3TOT pe3yJibTaT CBBAeTeJibCTByeT 0 
TOM, q To OCHOBHOH BKJiaA B ynpyroe pac

CeJIHBe npOTOHOB C 3HeprBeii, 6JIB3KOH K 

600 M 3B, AeiiTpoHaMB AaeT ABarpaMMa 
C 06Me OM llBOHOM. 

()llpOOOAJICQAOCb U3y<4eHUe 06Hapy)l(eHHO

ro B 19 7 4 rOAY B OHJIH HOBOrO ~B3Bqe
CKOrO JIBJieHBJI - B036y)I(AeHBJI BbiCOKOCUH
HOBbiX JIAepHbiX COCTOJIHBH B peaK:QBJIX JaX

BaTa o TpB:QaTeJibHbiX nBOHOB JIApaMB. B 1975 

rOAY 6 b1JIB npoBeAeHbl BCCJieAOBaHBJI B o6-
JiaCTB TJI)I(eJibiX I Z - 82/ B cpeAHBx /l-50/ 
.&Aep. 0 6Hapy)l(eHO 6onee 50 BbiCOKOCUB-
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HOBbiX COCTO.HHHH CO CnHHaMH OT 9+ ,IJ;O 

37/2 - , ,IJ;OKa3aHO, qyo B peaKD;HB (TT-, X n) 

o6pa3yiOTCH HeHTpOHO,IJ;ecPH:UHTHbie H 30TOJibi, 

3HaqHTeJibHO y,naJieHHble OT nOJIOCbl (3 -
CTa6BJibHOCTH . 

CneKTpocKOTIH.H 

H8HTpOHO,LJ;e<i>HQHTHbiX .H,ll;ep . 

KopoTKO)I(HBYIQHe H30TOTibi . 

Pa.n;HoxHMH.H 

<) JipOOOAJICQAUCb UCCAe006QHUJI no npo
zpaMMe JICHAIJJI /.a,nepHa.H cneKTpOCK OnH.H 

Ha nyqKe npOTOHOB C 3Heprueii: 670 M 3B/. 
1 . 3aBepweHbl HCCJie,IJ;OBaHH.H CJIO>KHbiX 

cxeM pacna,na HJOTonoB Tynuii:-161, Ty

nuii:-166, HJOTonoB c A =139,140, HTT pH.a-

83, py6H,IJ;H.H·81 H ,np . .H,IJ;ep. liJMep eHbl 

noJHTpOHHbie cnexTpbl npH pacna.ne 10 .a,nep. 

YcnewHo npo,noJI>KaJIHCb uccne,noB aHH.H 

B03Myll{eHHbiX H HeB03Myll{eHHbiX KOpp eJI.H

D;HH raMMa·HJJiyqeHH.H H H3MepeHH.H Bpe MeH 

>KH3HH B036y>K,neHHbiX COCTO.HHHH .H,D;ep . 

2. fipO,D;OJI>KaJIHCb HCCJie,IJ;OBaHH.H a JibcPa

H 6eTa-pacna,na H30TOnOB nOJIOHH.H, a c TaTa 

H pa,D;OHa C nOMOll{biO 60JibWOrO npeD;H3 HOH

HOrO anhcl>a- cneKTpoMeTpa OIUIH H n ony

npOBO,IJ;HHKOBbiX cneKTpOMeTpOB 6eTa - H 

raMMa- H3JiyqeHH.H. 3auepiJieHbl HCCJie ,IJ;OBa

HH.H cxeM pacna,na HJOTonoB 2 09 Rnu· 209 At. 

Onpe,neneHHble B pa6oTax no 3TOH T eMe 

B npe,nhl,nymue ro,nbl 3HeprHH anhcl>a- p a cna

,na ,IJ;Jl.H 21 H30TOna peKOMeH,IJ;OBaHbl B 3 TOM 

ro,ny Me>K,IJ;yHapo,nHhiM 6ropo cTaH,na pTOB 

B xaqecTBe Hau6onee ToqHbiX. 

3. fipO,D;OJI>KaJIHCb pa3pa60TKH 6biCT pbiX 

pa,IJ;HOXHMHqecKHX MeTO,IJ;OB Bbi,IJ;eJieHH.H HJO· 

Tonou. OcHoBHoe BHHMaHHe o6pama noch 

Ha pa3pa60TKY MeTO,IJ;HK, nepcneKTHB HbiX 

,nn.a BToporo 3Tana nporpaMMbl .HCHAllll, 
T .e. raJoTepMoxpoMaTorpacl>uqecxux Me

To,noB. Tax, B qacTHOOTH, pa3pa6oT aHbl 

3KCnpeC CHble ~TO,IJ;bl Bbi,IJ;eJieHH.H MOJIB 6,ne

Ha H HeKOTOpbiX pe,IJ;K03eMeJibHbiX 3JieM eH-

TOB /BpeMeHa XHMHqeCKOrO Bbi,D;eJieHHH -

MeHee O,IJ;HOH MBHYThl/. BhlnOJIHeHbl HHTe

peCHbie HCCJie,IJ;OBaHH.H no XBMBH rop.aqBX 

a TO MOB. 

Me30MOJieKyJI.HpHbie npoQeCCbi, 

3JieKTpOHHa.H cTpyKTypa 

B8IQ8CTBa 

<> OnpeoeAeHbl xapaKmepucmuKu p.Roa 
Mro- Me3oamoMHbiX npot~eccoe B raJoo6paJ

HOM BO,IJ;Opo,ne B ,neii:TepHB, BJyqeHHe KOTO

pbiX HMeeT Ba>KHOe 3HaqeHHe ,IJ;JI.H HHTepnpe

TaD;HH ,naHHbiX OnbiTOB no npeD;H3HOHHOMY 

B3MepeHHIO CKOpOCTB cPYH,IJ;aMeHTaJibHbiX 

cna6biX peax:u;Bii: JaxuaTa MJO·MeJoHaBo,no

po,noM H ,neii:TepHeM, a TaK>Ke .nn.a npouepKB 

cymecTBYIOwHx TeopeyuqecKBX npe,ncTaB

neHHH, KOTOpbie B nocJie,IJ;HHe rO,IJ;bl HHTeH

CHBHO pa3pa6aTbiBaJIHCb. BnepBbie H3Mepe

Ha CKOpOCTb o6pa30BaHB.H Me30MOJieKyJibl 

pd~,KoTopaH npu nepecqeTe K nnoTHOCTB 

>KB,IJ;KOrO BO,D;opo,na OKa3b1BaeTC.H paBHOH: 

Apd~ =/5,53±0,16/·10
6

c-1, BOn

pe,neJieHbl xapaKTepBCTHKH p d~ - CBCTeMbl: 

JaCeJieHHOCTb pa3JIHqHbiX CnHHOBbiX COCTO

.aHBii: H cxopocTb A r ( p d~ ) .a,nepHoii: pe

aK:u;HH CBHTeJa p d~ .... 3 He + ~ + y B 3TOH 

MeJoMonexyne, BeJIBqBHa KOTopoii: Af(p d~) = 
=/0,29±0,02/ ·10 6 c. lloKaJaHo, qyo cxo

poCTb A 3 I 2 .... 1 1 2 nepexo,na d ~ -aToMa 

R3 COCTOHHH.H CO CnHHOM 3/2 B COCTOHHHe 

CO CnHHOM 1/2 OTHOCHTeJibHO Mana: 

A3 1 2 -> 11 2 = 5·10
4 

c- 1 • 3TOT pe· 

3YJibTaT HMeeT npHHD;HnHaJibHO Ba>KHOe 3Ha· 

qeHHe ,IJ;JI.H HHTepnpeTaD;HH ,IJ;aHHbiX OnbiTOB 

no MJO- 3aXBaTy B ,neii:TepHH, T .K. COrJiaCHO 

TeOpHB CKOpOCTH MJO· 3aXBaTa H3 pa3HbiX 

CnBHOBbiX COCTO.HHBH ,IJ;OJI>KHbl OTJIHqaTbCR 

B TPB paJa. 

B OnbiTaX C B30TOnHqecKH qHCTbiM BO,IJ;O· 

po,noM c He6onhwoii: .no6auxoii: npo6Horo 

raJa /KCeHOHa/ H3MepeHa CKOpOCTb o6pa-

30BaHH.H Me30MOJieKyJibl pp~ , KOTOpa.a npB 

nepecqeTe K nJIOTHOCTB >KH,IJ;KOrO BO,D;Opo,na 

oxaJanacb paBHoii:: A P P ~ = /2,34 ± 



±0,17/ c - 1 • B 3THx )l(e 3KcnepuMeHTax 

y,IJ,aJIOCh llOJIY'IHTh OU:eHKY Ce'leHHH ynpyro· 

ro pacceHHHH PJ.L -aTOMOB Ha npoToHax. 

B onh!Tax c ra3oo6pa3HhlM ,IJ,eiiTepueM 

6blJIH llpOBe,IJ,eHhl H3MepeHHH CKOpOCTH 06-

pa30BaHHH Me30MOJieKyJihl ddJ.L ,IJ,JIH pa3· 

JIH'IHhlX 3Hepruii E dJ.L aToMa dJ.L. Ilpu 3TOM 

llOKa3aHO, 'ITO B COrJiaCHH C npe,IJ,CKa3aHH" 

HMH TeopHH 3aBHCHMOCTh A d d J.L OT E 0 J.L 

HJIH OT TeMnepaTyphl MHIIIeHH HOCHT pe30" 

HaHCHhlH xapaKTep, aeJIH'IHHa A d d 

/300° K/ •npHMepHo Ha nopH,IJ,OK Bhliiie, ~eM 
A d d J.L /30° K/. Haii,IJ,eHa TaK)I(e cKopocTh 

H,IJ,epHOH pe~KU:HH CHHTe3a B dd J.L ·Mo· 

neKyne: ddJ.L-+ 3He f1+ n + 3,5 MJB : Af (ddfl};;:: 
;::: 1,8 . 106 c-1. 

<)HccAeoo6aHa nepuoou<~ecKa.R 3a6ucu
Mocmb ,IJ,ellOJIHpH3al.(HH J.L" Me30HOB OT aTOM" 

HOrO HOMepa l.(eHTpaJibHOrO aTOMa 3 B KHC· 

JIOpo,IJ,CO,IJ,ep)l(a~HX KHCJIOTaX H OCHOBaHHHX 

( 3n 0 mHk) . IloKa3aHO, 'ITO OCTaTO'IHaH 

llOJIHpH3al.(HH J.L ·Me30Ha CBH3aHa /B nep

BOM llpH6JIH)I(eHHH JIHHeHHO/ C pa3HOCThiO 

3Hepruii CBH3H 0- H H 3- (OH ) , onpe

,IJ,eJIHeMhlX cPH3H'IeCKHMH caoiicTBaMH u:eHT· 

panLHoro aToMa. To ecTh anepahle ycTa

HOBJieHa CBH3h napaMeTpa ,IJ,ellOJIHpH3al.(HH 

jqepe3 XHMH'IeCKHe peaKI.(HH MIO·Me30aTO" 

Ma KHCJIOpO,IJ,aj C 3JieKTpOHHOH CTpyKTypoii 

6onLIIIoro Knacca HeopraHH'IeCKHx coe,IJ,H· 

HeHHH. 

<)HccAeoo6aHbl peaKt.~uu MIO- Me3oamoMa 
KUCAOpo()a CO cma6UAbHbiM MOAeKyA.RpHbiM 
paouKaAOM C H NO. IIony'leHo a6co-

9 18 v 

JllOTHOe 3Ha'leHHe cpe,IJ,HeH KOHCTaHThl CKO • 

pOCTH XHMH'IeCKHX peaKU:HH. Ha OCHOBaHHH 

3Toro 3Ha'leHHH c,IJ,enaH BhiBO.Il. o pa3Mepax 

peaKI.(HOHHhlX yqacTKOB MOJieKyJI pa,IJ,HKaJia 

H Onpe,IJ,eJieHO, 'ITO l.(eHTpaMH peaKI.(HH HB" 

JIHJOTCH rpynnLI C H3 • 

0 HccAeoo6aHa cmpyKmypa K- cepuu 

MJO· Me3opeHTreHOBCKOrO H3Jiy'leHHH cPOC • 

clJopa B COe,IJ,HHeHHHX C pa3HOH BaJieHT" 

HOCThlO 3TOrO 3JieMeHTa. IloKa3aHO, 'ITO 

aHaJIOrH'IHO paHee llOJiy'leHHhlM ,IJ,aHHhiM ,IJ,JIH 

aTOMOB cephl · CTPYKTypa ,IJ,JIH aTOMOB K-
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cepHH H e jaBHCHT OT BeJIH'IHHhl BaJieHT· 

H9CTH. 3 TOTpe3yJILTaTllpOTHBOpe'IHTCJie,IJ,· 

CTBHHM M O,IJ,eJIH 60JihiiiHX Me30MOJieKyJI. 

TeopeTHqecKHe Hcc~e~oaaHHH 
0 1IoKa 3aHo, <~mo MOOeAb K6apK06 H o6-

MeHHoe BhlpO)I(,IJ,eHHe BKJia,IJ,OB BTOpH'IHhlX 

·pe,IJ,)I(HOH OB npHBO,IJ,HT K PH.Il.Y llpOCThiX COOT

HOIIIeHHH Me)I(,IJ,y llOJIHpH3al.(HOHHhiMH napa· 

MeTpaMH , H3MepeHHhiMH B rr p -, K p- H NN
pacceHHH H Ha He6onLIIIHe yrnLI. AHanoruq

Hhie Bhlp a)l(eHHH B03HHKalOT ,IJ,JIH peaJihHhlX 

qacTeii aMnJIHTY.Il.hi pacceHHHH . HMeeTCH 

xopoiiiee cornacue c 3KcnepHMeHTOM. 

0 Bbi'IUCAeHo ce<~eHue peaKftUU rr ±a .... rr ±x a 
MO,IJ,eJIH O,IJ,HOllHOHHoro o6MeHa. Pac'leT xo

poiiio c o rnacyeTcH c cy~ecTBYJO~HMH ,IJ,aH

HhlMH. 

<) PaccMompeHbl cnoco6bl rfiopMupo6aHU.R 
U OemeKmUp06QHUJI ny'IK06peJIHTHBHCTCKHX 

ll03HTpOH HeB, o6pa3yiO~HXCH B pe3yJihT<fTe 

pacna,IJ,OB Me30HOB Ha yCKOpHTeJIHX BhlCOKHX 

3HeprHH . IlOKa3aHO, 'ITO ,IJ,BH)I(eHHe ny'IKa 

peJIHTHBH CTCKHX ll03HTpOHHeB B MarHHTHhiX 

llOJIHX llpHBO,IJ,HT K B03HHKHOBeHHIO OCI.(HJI· 

JIHI.(HH H H TeHCHBHOCTH llY'IKa . 3TOT 3cPcPeKT 

no3BOJIHe T npoaepHTh npeo6pa3oBaHHH cne

l.(HaJihHOH TeOpHH OTHOCHTeJihHOCTH C OTHO • 

CHTeJILH ii TO'IHOCTLIO 10-4 ,IJ,JIH 3Ha'leHHH 

raMMa· clJaKTOpOB 10 3 7 10 4 . 

KpyrrHbie 
3KCIIepHMeHT8BbHWe 
ycTBHOBKH, 
HOBbie MeTO~bl HCCBe~OBBHHH, 
3BeKTpOHHK8 

<) Bnep 6ble ucnoAb306aHa 6 3KCnepuMeH
me npeoAoJICeHHa.R 6 OH.JIH noA.RpU306aw 
HQJI MUWeHb H06020 muna • 3aMOpO)I(eHHaH 

llOJIHpH3 0 BaHHaH MHIIIeHh C peKOp,II,HOH CTe • 

neHLJO n onHpH3aU:HH / oKono 900/o/. II pose

,IJ,eHhl H 3 MepeHHH llOJIHpH3al.(HOHHhiX 3cPcPeK • 
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TOB B npOTOH-npOTOHHOM pacceJIHHH C 

~enLIO YCTpaHeHHJI CYllle CTBYJOIQeii HeO~HO-

3Ha"'HOCTH 4la30BOrO aHanH3a. 

0 IIpoOoAxaemcR Ha6op cmamucmul(u Ha 

nJITHMeTpOBOM MarHHTHOM HCKpOBOM 

cneKTpoMeTpe. B 1975 ro~y nony"leHo 305 

T~CJI"l CTepeo4loTorpa41Hii . 0CHOBHOe BHH

MaHHe 6~n0 y~eneHO H3y"leHHIO ~H4lpaK~HOH
Hoii ~Hcco~Ha~HH ~OHOB Ha nerKHX JI~pax. 

IlpOBO~HTCJI ~anbHeiiwee COBepweHCT BOBa

HHe 3TOH KpynHeiiweii 3KCnepHMeHTa nLHOH 

YCTaHOBKH. 3anYllleH raMMa-~eTeKTOp, 

BBO~ B ~eHCTBHe KOTOpOrO n03BOllHll ynyq

WHTL TpHrrep yCTaHOBKH . ,IJ;nJI nOB~WeHHJI 

3!WleKTHBHOCTH cneKTpOMeTpa B CHCTeMy 

o6IQero TpHrrepa BBO~JITCJI ~aHH~e c 6onL

woii nponop~HoHanLHOii KaMep~. Be~eTCJI 

HaCTpOii:Ka Ha nyqKe MHOroceK~HOHHOH 
KpeMHHeBoii MHWeHH-~eTeKTopa. Hcn~TaHa 

CHCT'eMa ny"'KOB~X nponop~HOHanLHLIX Ka

Mep. Ilpo~enaHa 6onLwaJI pa6oTa no co3~a

HHIO nporpaMM MaTeMaTH"lecKoro o 6 ecne

qeHHJI, npoBe~eHa npo6HaJI o6pa6oTKa CHHM

KOB. 

0 IIpoeoOUAUCb pa6ombl no co3~aHHIO 
~eiicTBYJOIQero MaKeTa annapaTyp~ ~nJI 

H3y"leHHJI OpHeHTHpOBaHH~X JI~ep jycT aHOB

Ka "CnHH" /. ,D;eiicTBYIOIQHii MaKeT no3 BonHT 

H3y"laTL pacnpe~eneHHJI H3ny"leHHJI o T JI~ep 

c nepHO~aMH nonypacna~a 10-20 MUH. 
CaMLie KopoTKO)IQ[BYlllHe JI~pa, H3y"laeM~e 

3THM MeTO~OM B ~pyrHX na6opaTOpHJIX, 

HMeiOT T Y. oKono HecKonLKHx qacoB . 

3aBepweHLI pa6oTLI no co3~aHHIO KpHo

reHHoii qacTH ycTaHOBKH . Ha o6pa3~e B eTa

~HoHapHoM pe)IQ[Me nony"leHa TeMnep aTypa 

16 MK, Heo6xo~HMaJI ~nJI nonyqeHHJI o pHeH

THPOBaHH~x JI~ep. 

<> IIpoooAxaAacb pa6oma no pa3B HTHIO 

npe~no)KeHHOii B OHJIH MeTo~HKH c aMo 

wyHTHPYIOIQHXCJI Bo~opo~HLIX H renHeB~x 

CTPHMepHLix KaMep. OcHOBHoii oco6e HHo

CTLIO pe)IQ[Ma CaMOWYHTHpOBaHHJI JIBn JieTCJI 

To, "'TO noKanH30BaHH~e cne~LI non yqa

IOTCJI He B pe3l'JILTaTe orpaHH"leHHJI p a 3BH

THJI pa3pJI~a B KaMepe, a nyTeM ynpaBn eHHJI 

pacnpe~eneHHeM HHTeHCHBHOCTH CBe"leHHJI 

pa3pJI~OB C nOMOIQLIO COOTBeTCTBYJOIQHX 

npHMeceii K pa6o"leMy ra3y . 3Ta MeTo~HKa 

OTKpLIBaeT peanLH~e B03MO)KHOCTH HCnOnL-

30BaHHJI BO~OpO~HLIX CTpHMepHLIX KaMep 

B 3KCnepHMeHTe. 

0 IIpoOoAxaAaCb pa3pa6omKa pa3AU'lHbiX 
Y3Aoe ycmaHoeKu APBC, npe~Ha3Hal.leHHOii 
~nJI npoBe~eHHJI wHpoKoro Kpyra Hccne~o

BaHHii Ha peKOHCTpyHpOBaHHOM CHHXpO

~HKllOTpOHe. Pa3pa6oTaHa TexHonorHJI H3-

roToBneHHJI H C03~aH~ npOTOTHn~ ~HllHH~

pH"leCKHX H rHnep60nH"leCKHX nponop~HO

HanLHLIX KaMep, HCCne~OBaHHe xapaKTe

pHCTHK KOTOp~X noKa3ano, "'TO HX 3!WleK

THBHOCTL 6nH3Ka K 100~. 

<> IlpoeeoeHo oKoAo oeaOijamu ceaHcoe 
ot5ny"leHHJI 6HonorH"leCKHX o6'LeKTOB Ha co-

3~aHHOM B OHJIH B~COKOHHTeHCHBHOM rr

Me30HHOM nyqKe. Ilony"leH~ ~aHH~e o6 

OTHOCHTenLHOH 6HonorH"leCKOH 3414leKTHB

HOCTH H KHCnOpO~HOM OTHOWeHHH ~nJI pJI~a 

6HonorH"leCKHX TeCTOB. IIIHpOKO HCnOnL-

3yeTCJI TT -Me30HH~H ny"'OK H ~nJI npOBe~e

HHJI 4lH3H"leCKHX HCCne~OBaHHH, B l.laCTHO

CTH, ~nJI H3y"leHHJI o6Hapy)KeHHoro B OHJIH 

3414leKT8. B036y~eHHJI B~COKOCnHHOB~X CO

CTOJIHHH JI~ep. 6naro~apJI npHMeHeHHIO 

OpHrHHanLHOH 4loKyCHPYIOIQeii CHCTeM~, HH

TeHCHBHOCTL TT- Me 30HHOrO ny"'Ka OCT a

BanaCL B 1975 ro~y CaMOH B~COKOH 

./-5 paMMHH/, HeCMOTpJI Ha TO, "'TO BHyT

peHHHH TOK CHHXpO~HKllOTpOHa CYllleCTBeH

HO ycTynaeT no HHTeHCHBHOCTH Me30HH~M 

4la6pHKaM. 

03aeepweHbl pa6ombl no co3~aHHIO opH

rHHanLH~x npH6opoB ~nJI H3MepeHHJI cpe~

Heii 3HeprHH npOTOHOB B nyqKaX CHHXpo

~HKllOTpOHa C HCnOnL30BaHHeM H3ny"leHHJI 

BaBHnoBa- qepeHKOBa. ,D;ocTHrHyTaJI Toq

HOCTL H3MepeHHJI cpe~Heii 3HeprHH 

1- 0,03~/ JIBJIJieTCJI peKop~Hoii. AnnapaTy

pa cpaBHHTenLHO npocTa; y~o6Ha B o6pa-

IQeHHH H y)Ke HCnOllL30BanaCL 

3KCnepHMeHTOB. 

B pJI~e 



()MoUIHOe pa3eumue nolly'IUII Aa6opamop
H&ui ijeHmp HaKonneHHH H o6pa6oTKH HH4lop

MaUHH. YcTaHoBneHbl HOBble 3BM EC-1040 

H EC -1010. Co3,IJ;aHbl 2 cTaHUHH no,IJ;roToB

KH ,IJ;aHHblX Ha nep41oneHTe ,IJ;nH ManblX 3BM 

Ha ocHoBe ,IJ;HcnneH BT-340. K 3BM 

M-6000 no,IJ;KmoqeH ,IJ;Hcnne:H B T- 340. Ilpo

Be,IJ;eHbl pa6oTbl no pa3BHTHIO nporpaMMHoro 

o6ecneqeHHH. Co3,IJ;aH KOMnHnHTOP ,IJ;nH 

TpaHcnHUHH HanHcaHHblX Ha <1»0 P T P AHe 

nporpaMM, B KOTOphie BKnroqeHbl ynpaBnH

IOID;He onepaTopbl CTaH,IJ;apTa KAMAK. 

() IlpoOOIIJICQIIQCb 
ijUtflP08biX 6IIOK08 
Pa3pa6oTaHo 10 

pa3pa6omKa cucmeM&r 
B cTaH,IJ;apTe KAMAK. 

THnOB 6nOKOB: YHHBep-

canhHblH KOHTponnep KapKaca, ycTpOHCTBO 

cqHTblBaHHJI HH410pMaD;HH C HCKpOBblX KaMep, 

,IJ;eCHTHqHblH ,IJ;Hcnne:H, ,IJ;Ba norHqecKHX 6no

Ka, ynpaBnHIOID;HH 6noK H 4 cqeTqHKa, B TOM 

qHcne cqeTqHKH C nonHOH,IJ;eCHTHqHOHHH,IJ;H

KaD;HeH. lflroToBneHo 100 6noKoB. Pa3pa-

6oTaHa CHCTeMa ,IJ;nH qTeHHJI HH41opMaD;HH 

c pa3HblX rpynn 6noKOB. AnnapaTypo:H B 

cTaH,IJ;apTe KAMAK o6ecneqeHo 3 HOBblX 

3KCnepHMeHTa. 

()Pa3pa6omaHo ruecm& munoe IIOZU<~ecKux 
6IIOK08 HaHOCeKyH,IJ;HOrO ,IJ;Hana30Ha Ha OCHO

Be 6blCTpO,IJ;eHCTBYIOIUHX HHTerpanhHblX 

cxeM. HoBble 6noKH oTnHqaroTCH 6onhWHMH 

norHqecKHMH B03MO)f(HOCTJIMH, Ha,IJ;e)f(HO

CThiO H KOMnaKTHOCThiO. BblnyiD;eHo 200 

6noKoB HOBOH cepHH. 

() Ilpooo/IJICa/lac& pa3pa6omKa cucmeM 
cneKmpoMempu<~ecKux 611oKoe. Pa3pa6oTaHo 

5 HOBblX THnOB 6nOKOB. C03,IJ;aHa CHCTeMa 

3- MepHoro aMnnHTY,IJ;Horo aHanH3a HMnynh

COB OT nonynpOBO,IJ;HHKOBblX ,IJ;eTeKTOpOB. 

Pa3pa6oTKa 
ycKop:HTeJieif 

() B&tnOIIHeH 3Ha<~umeii&H&IIi 

pacqeTHblX, KOHCTpyKTOpCKHX H 

MeHTanhHblX pa6oT; CBJI3aHHblX 

KOMnlleKC 
3KCnepH

C peKOH-
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cTpyKn;Heii · CHHxpon;HKnoTpoHa OIUHI B 

CHnhHOT OqHblH 4la30TpOH: 

a/ P a3pa6oTaHa CHCTeMa BblBO,IJ;a nyqKa 

C HCnOn h30BaHHeM )f(ene3HO-TOKOBOrO Ka

Hana C 3414leKTHBHOCThiO BblBO,IJ;a ,IJ;O 700/o. 
BblnonHe Hbl pacqeTbl H 3KcnepHMeHTanhHble 

HCCne,IJ;OBaHHJI no CHCTeMaM BblBO,IJ;a nyqKa 

npH HCn Onh30BaHHH 3neKTpOCTaTHqeCKOrO 

• KaHana ,IJ;JiJI yBenHqeHHJI K034141HUHeHTa Bbl

BO,IJ;a ,IJ;O 90ll/o. 
6/ C oBMeCTHO c HHH3<1»A npoBe,IJ;eHbl 

HCCne,IJ;OBaHHJI no MaKeTaM OT,IJ;enhHblX ylnOB 

BapHaT o pa qaCTOTbl H WHMMaM MarHHTHOH 

CTPYKTYPbl nonH. 

B/ B blnonHeHbl KOHCTPYKTopcKaH pa3-

pa6oTKa H MO,IJ;enHpOBaHHe ylnOB CHCTeMbl 

nHTaHHJI ,IJ;nH "MarHHTHOH" paCTJI)f(KH nyqKa. 

OcyiD;eCTBneHbl 3KcnepHMeHTbl Ha ,IJ;e:iicT

BYIOIUe M CHHXpOD;HKnOTpOHe no BpeMeHHOH 

paCTJI)f(K e nyqKa C nOMOID;hiO C- 3neKTpO,IJ;a. 

r/ C o3,IJ;aHa MO,IJ;enh ,IJ;nH Hccne,IJ;oBaHHH . 
HOHHhiX HCTOqHHKOB 3aKpblTOrO THna ,IJ;nH 

ycTaHOB KH "<!»". Ha nonHpH30BaHHOM HOHHOM 

HCTOqHHKe nonyqeHa nonHpH3aD;HJI 55- 600/o. 

,IJ;j ,lJ;nH OnTHMH3aD;HH Me30HHblX TpaKTOB 

BblnOnHe Hbl pacqeTbl TpaeKTOpHH nHOHOB 

B HHTep Bane 3HeprHii 80-400 M3B ,IJ;nH 

pa3nHqHblX yrnOB BblneTa nHOHOB H pa3-

nHqHblX nonO)f(eHHH MHWeHH npH npHMOM H 

o6paTHOM HanpaBneHHHX MarHHTHoro nong 

ycKopHT enH. 3aKoHqeHa pa3pa6oTKa 3ne

MeHTOB TpaKTa nyqKa npOTOHOB ,IJ;nH nonyqe

HHH H H TeHCHBHOrO nyqKa nHOHOB ManblX 

3HeprHH H TpaKTa nyqKa npOTOHOB ,IJ;nJI 

ycTaHOB KH JICHAIIII. 

() 3aeeprueH&r ucc/leooeaHUJI no npe,IJ;BapH

TenhHOM Y Bbl6opy napaMeTpOB yCKOpHTenh

HOrO K oMnneKca cynepn;HKnoTpoHa. Ilo,IJ;

roToBne Ha CHCTeMa ,IJ;nH HCCne,IJ;OBaHHJI Bbl

BO,IJ;a n y qKa qacTHU Ha OCHOBe 3414leKTa pac

WHpeHH H 3aMKHYTblX op6HT. PaccqHTaHa 

H cnpo eKTHpOBaHa yCKOpHIOID;aH CHCTeMa 

3neKTpOHHOH MO.!J,enH, o6ecneqHBaiOID;aH 

yMeHbW eHHe 3MHTTaHCa BblBO,Il;HMOrO nyqKa. 

BblnOnH eHbl pacqeTbl no onTHMH3aD;HH npo

n;ecca 3 4l4leKTa pacwHpeHHH 3aMKHYTblX op-
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6HT. IIpoae,AeH ~HI<JI 3KcnepHMeHTanLHbiX 
pa6oT no CHH~eHHID noTepL nyqKa B npo
~ecce ycKopeuHs. 

¢ 3ael!pUl€Hbl pa60Tflbl no H3rOTOBn eHHIO 
BCeX CHCTeM YCKOpHTeng Y -120M, KOTOpbiH 
nocne npoBe,AeHHS KOMnneKCHLIX HCnbiTaHHH 
B OIUIH 6y,AeT ycTauoaneu B HHCTHTyTe 
S,Aepuoii !IIH3HKH liCAH /P~e~/. 

Haqaya Hana,AKa H ,AOBO,AKa OCHOBHbiX 
y3noa ycKOPHTens. 3aaepweHbl pacqeTLI no 
CHCTeMe BLIBO,Aa nyqKa H3 yCKOpHTen s ,AnS 
BCero ,AHana30Ha HH.AYK~HH MarHHTHOr O no
ns. 3aaepweua pa6oTa no co3,AaHHID cReTe
Mbl nHTaHHS H CTa6HnH3a~HH TOKa OCHOBHOH 
06MOTKH MarHHTa C HCnOnL30BaHHeM CTa· 
THqecKoro aeHTHnLHoro npeo6pa3oBaTens. 

H!H! BH.A pa6oTLI 
nn 

1. 3KcnepHMeHTanL
Hble pa6oTLI no 
!IIH3HKe 

2. Hccne,AoBaHHs oT
,Aena CHHXpO~HKnO
Tpoua 

: 

P a6oTa 

CKHXpOQKK~OTpOHa 

BpeMs 
B qacax 

5526 

164 

o/o 

89,4 

2,6 

1 2 

3. fio,ArOTOBKa K pa6o
Te !IIH3HqecKoii anna
pa TYPLI H Texuono
rHqecKas no,AroToa
Ka yCKOpHTens 

4. 3KcnnyaTa~HOHHble 
npOCTOH 

5. PeMOHTHble H MOH
Ta~uo-uana,Aoquble 

pa6oTbl 

6. Pa6oTa Me30HHoro 
TpaKTa 

7. Pa3pa6oTKa cReTe
Mbl "MarHHTHOH" 
paCTS~KH". 

8. Pa6oTa npoTOHHoro 
TpaKTa 

9. Pa6oTa CHCTeMLI 
"Bll pacTS~H" 

¢ ¢ ¢ 

3 4 

437 7,1 

56 0,9 

2197 

1880 

2070 

715 

1255 



Ha ycKopumeAe 76 T3B e llpomeu
HO eeoemc.11 coeMecmHbiU 3Kcnepu
MeHm OH.JIH-aEPH no UCCAeooea
HUK> npOij€CC08 OUtftpaKijUOHHOU OUC
COijUQijUU M€30H08 JIOpaMU C no
MO~b10 MQ2HUmH020 UCKp08020 
cne~empoMempa. B 1975 zooy noAy
tteHo cebrrue 300 mbiCJI'I tjomozpatjuu 
co6brmuu. Hoem noozomoeKa K o6-
pa6om~ee noAytteHHbiX co6brmuu Ha 
cKaHupyK>~eM aemoMame HPD e 
J(y6He. 



Ilpu o6pa6o111Ke pe3yAb111a111o6 .:JKcnepu.M eH-
11106 WUpOKO UCnOAb3YK>111CJI nocAeOHUe oo
C111UJICeHUJI 6 111~HUKe noAynp0600HUK0 6biX 
Oe111eK1110p06, 3AeK111pOHUKU U 3BM. 

B 01110eAe JIOepHoii 
cneK111pocKonuu u pa

ouoxuMuu npo600J1111CJI 
UCCAe006aHUJI JIOep, 
yOaAeHHbiX 0111 AUHUU 
6e111a- C111a6uAbHOC111U, 
no npozpaMMe .JIC
HAIIII. B 3111UX pa-
6o111ax y~ac1116ye111 
60AbWOii UH111epHa-
fiUOHQAbHbiU KOAAeK-
111U6 f}iU3UK06. 

Ha npo11IOHHbrii ny~oK 
CUHXPOfiUKA0111pOHa 
MuweHu 111paHcnop111u
PY10111Cll c noMOUibK> 
nHe6Mono~111bl. 

~ 



,4;u ebJOeAeHu.R paouoaKmueHbJX u3omonoe U3 o6Ay"' eHHbJX MuweHeu ucnoAb3y10mc.R 
pa3AU"'HbJe paouoxuMu"'ecKue MemoObl u 3AeKmpoMazHumHbJe Mace- cenapamopbl. 
Mace- cenapamop e ycmaHoeKe .JICHAIIII no3BOA.Rem 6bJcmpo u c peKopOHo ebJCOKOU 
3tfo/JeKmueHocmb10 noAy"'amb "'UCmble MOHO U3omonHble npenapambl c nepuoOaMu noAy pac
naoa 00 J MUHymbl. 

3aKaH"'ueaemc.R coopyJICe
Hue npomomuna U3oxpoH
Hozo l#UKAompoHa c pezy-
AupyeMou 3Hepzueu 
Y-120M, u3zomaeAueae-
Mozo OA.R CJCCP. Beoemc.R 
MoHmaJIC KaMepbl e 3a3ope 
3AeKmpoMazHuma . Xoo pa-
6om o6cyJICOaemc.R Ha eJICe
HeOeAbHbiX COBeUiaHU.RX. 



~ 

Ha 3/leKmpouuou Mo
oeAu ijUKAOmpOHQ C 
JtCecmKoil (JoKycupoe-
Koil 3KcnepuMeH-

~ maAbHO o6uapyJtCeH u 
~uccAeooeau 3(J(JeKm 

pacwupeuu.11 3QMKHy-
mblx op6um. Beoemc.11 
noozomoeKa K ocy-
UiecmeAeuwo ebzco-
K03rjJ(JeKmueuozo ebz-
eooa ny<~Ka c uc-
noAb3oeauueM 3mozo 
3rjJ(JeKma. 



Pa3pa6omaHHbtii e Jla6opamopuu .11oepHbtX npo6AeM HeC KOAbKO 
A em Ha3ao Me moo noAy'leHUJI ceepxHU3KUX meMnepamyp, ocHo
eaHHbtii Ha pacmeopeHuu zeAuJI- 3 e zeAuu-4, Haxooum ece 
6oAee wupoKoe npuMeHeHue e 3KcnepuMeH111ax c noA.IIPU3o
eaHHbiMU 'IQC111U!4QMU U JIOpaMU. C ezo nOMOJ4b10 C0 30aHa 
1/IQK HQ3bleaeMaJI "3aMOPOJICeHHQJI " nOA.IIpU306QHHQJI M UUJeHb, 
ucnoAb3yeMaJI e onbt111ax no pacceJIHU10 noA.IIpu3oea HHbiX 
npo111oHoe Ha noA.IIpu3oeaHHbtX npo1IIOHax. 

~ 

C noMOJ4b10 111020 JKe Me111ooa oxAaJKoai0111CJI 
o6pa3!4bl 6 oeUC1116Y1014eM Ma1<e111e YC111QH 0 6KU 
CIIHH, npeoHa3Ha'leHHoii OAJI u3y'le HUJI 
pacnaooe opueH111upoeaHHbiX .11oep. Ha o6-
pa3!4e 6 C111Q!4UOHapHOM peJICUMe noAy'l eHa 
111eMnepa111ypa 16 MK, ooc111a1IIO'IHaJI oAJI 
npoeeoeHUJI 3KcnepuMeH111oe . 

AxpoMa111U'IecKuii 'lepeHKoecKuii npu6op OAJI ~ 
ae111oMa111u'lecKozo U3MepeHUJI cpeo Heii , 
3Hepzuu npo111oHoe e ebzeeoeHHOM ny'IKe 0111 

. CUHXP0!4UKA0111pOHa. 
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Jia6opaTopH51 
li,QepHbiX 

(.) 

peaKQHH 

~ 

OcHOBHble ycHnHH KonneKTHBa na6opa

TOPHH B Te'leHHe HCTeKlllero ro,Aa 6blnH 

HanpasneHbl Ha CHHTe3 107-ro JneMeHTa, 

Ha COBepllleHCTBOBaHHe yCKOpHTeneii Y • 300 

H Y • 200 H .C03,AaHHe HOBOrO YCKOpHTenJI 

Y-400, Ha paclliHpeHHe accopTHMeHTa yc

KopHeMbiX HOHOB - 6binH yCKOpeHbl HOHbl 

Kanb:UHJI· 48. Ilpose,AeH 6onblliOH KOMnneKc 

pa60T no H3y'leHHIO MeXaHH3Ma B3aHMO,Aeii

CTBHH cnmKHbiX H,Aep, CHHTe3y H H3y'leHHIO 

H,Aep, y,AaneHHbiX OT nHHHH f3- CTa6HnbHO • 

CTH. IIIHpOKOe pa3BHTHe nony'IHnH HCCne,Ao· 

BaHHH no HCnOnb30BaHHID ny'IKOB . TH~enbiX 

HOHOB ,AnH pellleHHH Hay'IHO- TeXHH'IeCKHX 

3a,Aa'l H COBepllleHCTBOBaHHID MeTO,Aa aKTH· 

Ba:UHOHHOrO aHanH3a. 

3a KOMnneKC pa6oT no CHHTe 3Y H H3y'le • 

HHIO CBOHCTB aTOMHbiX H,Aep B6nH3H rpaHH:Ubl 

H,AepHOH YCTOH'IHBOCTH r .H.cl>nepos, 

B.3.1ienos, B.B.BonKoB, B.A.KapHayxos, 

IO.B.Jio6aHOB, B.JI.MHxees, IO.Q.OraHe

CHH, A.C.IIacroK, JI.A.IleTpos, B.M.IInoT

KO, r.M.Tep-AKOnbHH 6blnHy,AOCTOeHblro

cy,AapcTBeHHOH npeMHH CCCP B o6nacTH 

HayKH H TeXHHKH 3a 1975 rO,A. 3TOT KOMn· 

neKC HCCne,AOBaHHH BKniD'IHn B ce6H CHHTe3 

H H3y'leHHe WH3H'IeCKHX H XHMH'IecKHX 

CBOHCTB HHnbC60pHH /105-ro JneMeHTa/, 

OTKpbiTHe . H H3y'leHHe npOTOHHOH pa,AHO· 

aKTHBHOCTH H,Aep, OTKpbiTHe H H3y'leHHe 

HOBOrO MexaHH3Ma H,AepHbiX peaK:UHH 

rny60KOHeynpyrHX nepe,Aa'l H CHHTe3 HOBbiX 

HeHTpOHOH36biTO'IHbiX H30TOnOB nerKHX 

H,Aep, C03,AaHHe H yCOBepllleHCTBOBaHHe HC • 

TO'IHHKOB TH~enbiX HOHOB. 

HayqHo-HccRe~oBaTeRbCKHe 
pa6oTbi 

CHHTe3 H HCCRe~oBaHHe CBOHCTB 

TpaHC$epMHeBbiX 3ReMeHTOB 

<> IlpOOOAJICQAUCb 3KCnepUM€H111bl no CUH" 

111€3Y HOBbiX TpaHccllepMHeBbiX JneMeHTOB 

C nOMOIUbiO HOBOrO MeTO,Aa CHHTe3a, 



npe,nJIO)I(eHHoro H peaJIHJOBaHHoro B na-

6opaTOpHH, HCnOJib3YIOIUero MHWeHH H3 CTa-

6HJibHbiX 3JieMeHTOB B6JIH3H CBHHI.J;a H YCI<O

peHHbie Ha UHI<JIOTpOHe HOHbl C MaCCOH 

;::: 40 a. e. Hccne,noBaJIHCb peai<UHH 
209 Ei (54cr , Zn) 261 107 8 209pb( ss Mn, Zn) 26 I 1 <Y7 . 
0CHOBHaJI cepHH 3I<CnepHMeHTOB 6biJia npo

Be,neHa C HOHaMH xpoMa- 54 C Mai<CHMaJibHOH 

3HeprHeH: 290 M3B, npH 3TOM 3HeprHH B03-

6y)l(,ll;eHHH COCTaBHOrO H,ll;pa 26 3 107 6biJia 

nopx,ni<a 14 -'-28 M3B. H,neHTHcPHI<aUHH 261 107 

npOBO,ll;HJiaCb no CnOHTaHHOMY ,neJieHHlO. libi

Jia coJ,naHa cneu;HaJibHax ycTaHOBI<a .nnx 
CHHTe Ja I<OpOTI<O)I(HBYIUHX CnOHTaHHO ,D,eJIH

IUHXCH H,nep, nOJBOJIHIOII.J;aH HX perHCTpHpo

BaTb H onpe,neJIHTb nepHo,nhl nonypacna.na 

cnoHTaHHO ,neJIHIUHXCH x,nep c T Y. ;: 0,3 Me. 
qyBCTBHTeJibHOCTb annapaTypbiTai<OBa,qTo 

Ha6JIIO,ll;eHHe O,ll;HOrO OCI<OJII<a CnOHTaHHOrO 

.neneHHH B TeqeHHe cyToqHoro o6nyqeHHH 

nOTOI<OM 10 12 ~acmut-#/C COOTBeTCTByeT ce

qeHHIO - 5. 10-36 CM 2 • 

Ha ocHoBe BpeMeHHoro pacnpe,neneHHH 

OCI<OJII<OB CnOHTaHHOrO ,neJieHHH MO)I(HO 

oueHHTb nepHo,n nonypacna.na 26 1107 ,I<OTO

pbiH cocTaBJIHeT T Y. - 1,5 - 2 Me. Tai< I<ai< 

H30TOn 26 1107 B OCHOBHOH ,ll;OJie CJiyqaeB 

HCnhiTbiBaeT a -pacna.n I - 80o/ol, TO nap

UHaJibHbiH nepHO,ll; cnOHTaHHOrO ,neJieHHH H,ll;

pa 26 1 107 3HaqHTeJibHO 60JibWe H COCTaB

JIHeT no oueHI<aM - 0,01 c. 

Pa6oThl no CHHTeJy 107-ro 3JieMeHTa 

noTpe6oBaJIH npOBe,neHHH 3I<CnepHMeHTOB 

no CHHTeJy H HJyqeHHlO CBOHCTB HeHJBeCT

HbiX H30TOnOB 103-ro H 105-ro 3JieMeHTOB, 

I<OTOpble MOrJIH 6b1Tb reHeTHqeCI<H CBB:Ja

Hbl ,npyr C ,npyrOM H CO 107-M 3JieMeHTOM 

uenoqi<aMH a -pacna,noB. ,ll;nx onpe,neneHHH 

BepOHTHOCTH CnOHTaHHOrO ,neJieHHH HeHTpo

HO,necpHI.J;HTHbiX H30TOnOB 3JieMeHTa 103 C 

N = 14 7- 150 6biJIH Bb16paHbi peai<n;HH 

203Tl ( 50Ti,2-3n) 250, 25\03 H 205Tl(so Ti, 

2
_

3
n)2 52 , 253

103
_ 

IIpoBe,neHHble 3I<cnepHMeHTbi noi<aJaJIH, 

qTo BepOHTHOCTb CnOHTaHHOrO ,neJieHHH 3THX 

HJOTonoB He,. npeBblwaeT 1 o/o. PaHee 6biJIO 
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--
noi<aJaHO, qTO ,ll;JIH 6one e TH)I(eJibiX H30TOnOB 

103-ro 3JieMeHTa C MaCCOH 254 -o-258 Be

pOHTHOCTb CnOHTaHHOrO ,neJieHHH COCTaBJIH

eT MeHee 0,1*. 0TCYTCTBDe CnOHTaHHOrO 

,neJieHHH y H30TOnOB 103-ro 3JieMeHT a cy

II.J;eCTBeHHO ynpomaeT nOHCI< CnOHTaHHO ,ne

JIHII.J;HXCH B:,nep 3JieMeHT a 105. libiJIH npoBe

,neHbl 3 I<CnepHMeHTbl no CHHTe3y H30TOnOB 

105-r 3"JieMeHTa C MaCCOBbiMH qHCJiaMH 

255, 2 5 7 B peai<I.J;HHX 206, 207 p b + Sly , 

208 P b + 51 y , 209 Bi + so Ti , 205 T l + 54Cr. 

B pe3y JihTaTe 6hiJI CHHTe3HpOBaH HOBbiH 

HJOTon 257 105. IIepHo,n nonypacna.na HJO

Tona IT \t2 - 5,5 cl onpe,nenxeTcx npeHMy

IUeCTBe HHO anb«Pa-pacna,noM, BeTBb Ha 

CnOHTaHHOe ,neJieHHe COCTaBJIHeT -15-20o/o . 

IJonyq Hbl npe,nBapHTeJibHble CBe,ll;eHHH 0 

CBOHCTBaX 255105 . 

IIpo Be,neHbl 3I<cne~HMeHTbl no CHHTeJy 

HOBbiX I<OpOTI<O)I(HBYIUHX HeHTpOHO,!J;ecPHUHT-

Hhlx H JOTonoB 
242 

Fm 250 
102 8 

25
\<u B 

peai<UHHX 
204 

P b 
40 

A r , 2n ) 
242 Fm 

23 3 U ( 22N e, 5 n) 2so 102 ,2o6 Pb ( 5~i ,Zn)254Ku. 

lihma c oJ,naHa cneu;HaJibHax y cTaHOBI<a, no -

3BOJIHIOIUax perHCTpHpOBaTb I<OpOTI<O)I(HBy

IUHe CnOHTaHHO ,neJIHII.J;HeCH H,npa C nepHO,ll;OM 

nonypacna.na T y, 2: 100 MKC. B peJyJibTaTe 

3I<CnepHMeHTOB nonyqeHbl HOBbie ai<THBHO

CTH en HTaHHOrO ,neJieHHH C nepHO,ll;aMH no

nypacna.na T y,-0,8 Mc (242Fm), T y,-0,25 Me 

( 25 0102 )H Ty, - 0,5 Me ( 254 K u ) . 

IIon yqeHHble ,naHHbie o pa,nHoai<THBHbiX 

CBOHCTBaX HeqeTHO - qeTHbiX H30TOnOB C Z = 
= 103, 105 H 107 HHTepeCHO COIIOCTaBHTb 

C 3I<Cn epHMeHTaJibHbiMH 3HaqeHHHMH ne

pHO,ll;QB nonypacna.na .nnx qeTHo-HeqeTHbiX 

H30TOn OB C Z = 100, 102, 104, 106 C Toq

I<H 3pe HHH Jai<OHOMepHOCTeH H3MeHeHHH 

CBOHCTB 3JieMeHTOB TpaHcypaHOBOH o6na

CTH. IlpH anh«Pa-pacna.ne TH)I(eJibiX x,nep, 

I<ai< CJie,nyeT H3 pHC . 34, B I.J;eJIOM Ha6JIJO

,naeTCH Hennoxoe cornacHe Me)l(,ny 3I<cne

PHMeHT aJibHbiMH H pacqeTHhiMH JHaqeHHHMH 

BnJIOT b ,ll;O Z = 107. 3TO 03HaqaeT, qTo 

pacqe Tbl ,ll;OCTaTOqHo XOpOWO BOCnpOH3BO-
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TTJ2 ( cex ) 

104 

~ 

roe 

155 N 160 145 150 145 150 155 160 
N 

34. CucmeMamuKa nepuoooe aAb(Ja- p a cnaoa OA.R 3AeMeHmoe c z 2 100. 0mKpbl11lble KpyJtC
KU - U36€C11lHbl€ 3KCnepUM€H11lQAbHbl € 3HQ'l€HU.R. 3a'lepH€HHbl€ Keaopa11lbl - pe3yAb-
11lQ11lbl, noAy'leHHble e 3KcnepuMeHma x no cuHme3y HOebiX u3omonoe Ku, Ns u 3AeMeH
moe 106 u 107. 

,ll;JIT MaCChi JI)l;ep, no KpaiiHeii Mepe ,ll;O 

aTOMHOrO HOMepa 107. 

B OTnHqHe OT 3TOrO CHTya:UHJI C B p eMe

HaMH :>KH3HH TJI:>KenbiX Jl,ll;ep OTHOCHT e llbHO 

CnOHTaHHOrO ,ll;eneHHJI OKa3biBaeTCJI· 3 HaqH

TellbHO 6onee cno:>KHOH. Ha6niO,Il;aeMo e B 

npe:>KHHX OnbiTaX pe3KOe yMeHbWeHHe n epH

O,Il;OB CnOHTaHHOrO )l;eneHHJI C pOCTOM na

paMeTpa ,ll;enHMOCTH Z 2 I A I ,ll;nJI Z =92-

-102/ 6blno ,ll;O nocne,ll;Hero apeMeHH o cHo

BOH MHOrHX CHCTeMaTHK H 3KCTpanOllJI:UHH 

B o6nacTb Z > 102. )J.nJI 6onee TJI :>Kenblx 

3neMeHTOB npe,ll;cKa3biBanocb Tal<oe :>Ke 

CHllbHOe na)l;eHHe BpeMeHH :>KH3HH OTH OCH

TellLHO CnOHTaHHOrO ,ll;eneHHJI. B ,ll;eHCTBH

TenLHOCTH, KaK BH,Il;HO H3 pHC. 35, Bpe MeHa 

:>KH3HH H30TonoB c Z 2 I A ;:: 42 oKa3a nHcL 

Ha MHOrO nop~KOB BbiWe O:>KH,Il;aeMbiX 3Ha

qeHHH . TaK, HanpuMep, )l;llJI JI,Il;pa 
26 1 107 

/Z2 / A = 43,9/ nepHO,Il; nonypacna,ll;a no 

MeHLWeH Mepe B 1010 npeBOCXO)l;HT 3Haqe

HHe, npe,ll;cKa3biBaeMoe cHcTeMaTHKOH CH-

6opra u Baiionbl. 3Ta rpoMa)l;HaJI pa3HH:ua 

·a nepHo,ll;ax T s. f. He MO:>KeT 6biTL o6'LJICHeHa 

3anpeToM Ha HeqeTHoe qucno npoTOHOB, 

paBHO KaK B cnyqae 
259 106 - 3anpeTOM Ha 

HeqeTHOe qHcno HeHTpOHOB. 

3TH OTKllOHeHHJI MOryT 6LITL CKOpee 

Bbi3BaHbl cyiUeCTBeHHLIM H3MeHeHHeM 

6apLepoB ,ll;eneHHJI oqeHL TJI:>Kenblx JI,Il;ep,a 

nOBbiWeHHe CTa6HnLHOCTH ,ll;Oll:>KHO HaHTH 

CBOe 06'LJICHeHHe B paMKaX TeOpeTuqeCKHX 

KOH:Uen:UHH, KOTOpLie HCnOllL3YIOTCJI ,D;llJI 

npe,nCKa3aHHJI nOBbiWeHHOH CTa6HnLHOCTH 

CBepXTJI:>KellblX JI,D;ep. 
~ 246 . (> Ilpu o6Ay'leHuu KKJpueeou MuweHu Cm 

HOHaMH KHCllOpO,Il;a-18 CHHTe3HpOBaH H30TOll 

104- ro 3neMeHTa 26°Ku c nepuo,ll;OM nony-
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35. CucmeMamuKa nepuoooe cnoHmaHHozo 
oeAeHUJI mpaHcypaHoe&rx .110ep. 3a~epHeHH&re 
3HQ~KU 3KCnepuMeHmQAbHbl€ 3Ha~eHUJI, 

noAy~eHH&re e pa6ome no cuHme3y Hoe&rx 
u3omonoe 3AeMeHmoe c Z = 103-7-107. 

pacrra,IJ.a Ty,- 0,1 c, o6pa3yro~HHCJI c 

MaKCHManbHbl~ ce'leHHeM -1 ,5· 10-33 eM 2• 

,D;n11 Toro, 'IT06bl yMeHbWHTb BKna.D. ,IJ.Onro

)KHB~ero <l>oHa, 6blna C03.IJ.aHa crreuHanLHaJI 

ycTaHOBKa C neHTOB-c6opHHKOM ,IJ.nHHOH B 

COTHH MeTpOB /pHC. 36/. He3aBHCHMaJI 

H.D.eHTH<i>HKa~HJI 26° Ku a 3THX 3KcrrepH

MeHTaX IIpOBO,IJ.HnaCb IIyTeM H3MepeHHJI HH

TerpanLHbiX yrnoablx pacrrpe,IJ.eneHHH H 

lPYHKUHH B036y)I(,IJ.eHHJI, a TaK)I(e rrpH H3y'le

HHH PJI.IJ.a rrepeKpecTHbiX peaKUHH. 

O Bnepe&re e Mupe ycKopeH&I u ucnoA&-
3Y10mc.R B 3KCIIepHMeHTaX HOHbl Kanbl.{HJI- 48. 

llpHMeHeHHe IIY'IKOB HOHOB Kanbl.{HJI-48 H 

TJI)I(enbiX MHWeHeB H3 rrnyTOHHJI, KIOPHJI, 

6epKnHJI rrpe,IJ.cTaBnJleTCJI HaH6onee rrep

crreKTHBHbiM :MeTO.IJ.OM o6pa3oBaHHJI caepx-

75 

TJI)I(enbiX 3neMeHTOB C MaKCHManbHbiM KO

nH'IeCTBOM HeBTPOHOB. YHHKanLHbiMH B 

3TOM OTHOWeHHH JIBnJIIOTCJI peaKI.{HH 

248 Cm ( 48 Ca, xn )206- x 116 /KoTopaJI MO)I(eT 

IlpHBO,II.HT b K o6pa30BaHHIO H30TOIIa 116-ro 

3neMeHTa CO 178 HeBTpOHaMH/ H 
244 Pu~ 8Ca,xn) 292-x 114 /B KOTOpOB MO

)I(eT o6p a30BbiBaTbCJI H30TOII 114-ro 3ne

·MeHTa CO 176 HeBTpOHaMH/. 

,lJ;nJI TOrO, 'IT06bl IIpH yCKOpeHHH HOHOB 

MeTannH'IecKoro 48 Ca rrony'laTL MaKcH

ManLHbiB TOK IIpH MHHHManbHOM paCXO,IJ.e Be

~eCTBa, 6bln MO.IJ.H<i>HUHPOBaH paHee C0-

3,IJ.aHHbiH HCTO'IHHK HOHOB. Ilony'leHa HHTeH-

CHBHOCTb YCKOpeHHbiX HOHOB ~Ca 
- 1,7 ·1 0 12 ~acm/c IIpH MaKCHManbHOH 

3HeprHH 255 M3B. IlpH H3y'leHHH MexaHH3Ma 

B3aHMO,IJ.eBCTBHJI HOHOB Kanbl.{HJI C Jl,II.paMH 

HCCne,IJ.OBaHa lPYHKI.{HJI B036y)I(,IJ.eHHJI B peaK

UHJIX C o6pa30BaHHeM H30TOIIa 2 52 102 Ha 

MHWeHJIX H3 pa3,IJ.eneHHbiX H30TOIIOB CBHHI.{a

-206, - 2 07, -208, T .e. B peaKI.{HJIX C Bblne

TOM 2, 3 H 4 HeBTpOHOB. IloKa3aHO, 'ITO 

peaKI.{HJI (48Ca, 2n) JIBnJleTCJI ,IJ.OMHHHpyro-

~HM K aHanoM, ero ce'leHHe a
2
n-

-5 • 10- 31 CM 2. 3Ta BenH'IHHarrpeBbiWaeT 

6onee 'leM Ha IIOPJI.IJ.OK Ce'leHHe peaKUHB, 

IlpHBO,II.Jl~HX K o6pa30BaHHIO H30TOIIa252 102 B 

peaKI.{HH X C HCIIOnb30BaHHeM HOHOB KHCno

pO,IJ.a HnH HeOHa. 

<> Ha HeiimpOHHOM oemeKmope c 
3 He- C'leT

'IHKaMH 6binH OIIpe,IJ.eneHbl BepOJITHOCTH HC

IIYCKaHH JI pa3nH'IHOrO 'IHCna HeHTpOHOB IlpH 

36. CxeMa 3KcnepuMeHmaA&Hoii ycmaHoeKu, 
ucnoA&3yeMoii e pa6ome no cuHme3y u3o
mona 26° Ku. 
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CnOHTaHHOM ,D,eJieHHH ypaHa-238 H HJyqeHO 

pacnpe,D,eJieHHe HeHTpOHOB no MHO)I(e CTBeH

HOCTH. M3MepHJIOCL COBna,D,eHHe OCK OJIKOB 

,D,eJieHHH C HeHTpOHaMH, 34J4JeKTHBHOCTL pe

rHCTpaUHH HeHTpOHOB COCTaBJIHJia 0,216; 

0,264 H 0,383. IlonyqeHLI JHaqeHHM P,_, 
P

0 
= 0,052; P 1 = 0,277; P2 = 0,366 ; P3 = 

= 0,247; P4 = 0,050; P5 = 0,00 8; npH 

3TOM OKa3aJIOCL, qTo v = 1, 99+0,02 ; a'2 = - v 
= 1,oo; r 2 = o,75. 

OoHCK H30Torroa 
caepxTa~e~wx 3~eMeHTOB 

B rrpHpO,ll;HbiX MaTepHa~ax 
<> IJpoeeoeHbl U3MepeHUJI ,D,JIHH TpeK OB TH

)l(eJILIX KOCMHqecKHX H,D,ep B 150 MM 3 

onHBHHOB HJ ' MeTeopHTa MapLHnaxTH 

fpH~. 371. IlonyqeHLI 3HaqeHHH OT HOCH

TeJILHOH pacnpOCTpaHeHHOCTH H,D,ep C a TOM

HLIMH HOMepaMH Z > 70. Onpe.n.eneHO 3Ha

qeHHe aepxHe:H rpaHHULI pacnpocTpan eHHO

CTH H,D,ep C Z >-.., 110 B raJiaKTHqecKHX KOC

MHqecKHX nyqax, KOTOpoe OKa3aJIOCL B 

10~9 pa3 MeHLWe HHTeHCHBHOCTH H,D,ep 

rpynnLI )l(eJie3a. MJyqanHCL onHBHH LI H3 

MeTeopHTa Mrn CTeilwH • Pa3pa6 oTaHa 

MeTO,D,HKa BLIHBJieHHH TpeKOB, 3aKJIIOq eHHLIX 

B 06'LeMe KpHCTaJIJIOB OJIHBHHa, OCHOB aHHaH 

Ha H3MepeHHH npOCTpaHCTBeHHOH OpHeH

TaUHH TpeKOB OTHOCHTeJILHO rnaBHLIX OnTH

qecKHX HanpaaneHHH B KpHcTannax_ 

<)llpoooAJKaAac& pa3pa6omKa T epMo-

xpoMaTorpallJHqecKoro MeTo.n.a paJ.n.e neHHH 

ra3oo6pa3HLIX coe,D,HHeHHH 3JieMeHT OB no 

neTyqecTH, KOTOPLIH o6na.n.aeT peKOP.D.HLIM 

6LicTpo.n.e:HcTBHeM I- 0,1 cl H B LICOKOH 

3<}J4leKTHBHOCTLIO. 

bLIJIH BLIBe,D,eHLI MO,D,eJILHLie ypaB HeHHH, 

no3BOJIHIOmHe no TeMnepaType oca)I(,D,eHHH 

coe.n.HHeHHH H xapaKTepHCTHKaM y c noBHH 

OnLITa BLiqHCJIHTL TenJIOTY a,D,COp6UHH ae

meCTB. 3TH COOTHOWeHHH 6LIJIH 3KCnepH

MeHTaJILHO npoBepeHLI Ha 40 H3Be CTHLIX 

3JieMeHTaX Bt" MOryT 6LITL HCnOJIL30BaHLI 

,D,JIH BLI60pa MeTO,D,a BLI,D,eJieHHH H pa 3 ,D,ene-

Ntr 

100 

80 

40 

20 

O 4()() 600 800 u 1000 L }JM 

37. CucmeMamuKa OAUH mpeKoe m.RJKeAbiX 
KOCMU'leCKUX .Roep, noAy<JeHHQJI npu U3Me
peHUJIX Ha o6pa31.1ax oAueuHoe /150 MM 3 I 
U3 Memeopuma Mapb.RAaxmu. 

HHH HOBLIX 3JieMeHTOB. B qacTHOCTH, nep

BLIH onLIT 6Lm npoae.n.eH B pa6oTe no noHcKy 

CBepXTH)I(eJILIX 3JieMeHTOB B ypaHOBOH MH

WeHH, o6nyqeHHOH HOHaMH KCeHOHa. 

Ilpe,D,JIO)I(eHa MO,D,eJIL ,D,BH)I(eHHH MOJieKyJI 

B,D,OJIL KOJIOHKH ,D,JIH CJiyqag CHJILHO HepaBHO

BeCHOH 3KCnpeCCHOH lPPOHTaJILHOH TepMo

xpoMaTorpallJHH. MeTO.D.OM MoHTe- Kapno 

npoBe,D,eHLI pacqeTLI nOJIO)I(eHHH H llJopMLI 

a.n.cop6UHOHHOH JOHLI. Ha ocHoBe pacqeToB 

6Lm C,D,eJiaH BLIBO,D,, qTO TeMnepaTypa KH

neHHH 6pOMHCTOrO HHJILC60pHH npHMepHO 

Ha 80° BLiwe, qeM Toro )l(e coe,D,HHeHHH 

HH06HH. 

J.-byt~eHHe 

rrpoTOHHoro pacrrap;a ap;ep 
0 IlpoeeoeHo ycoeepweHcmeoeaHue napa

MeTpoa Macc-cenapaTopa li3MC-2 Ha 

JIHHHH c UHKJIOTPOHOM Y-300. YnyqweHa 

TenJIOH30JIHUHH HOHHOrO HCTOqHHKa: HC

nOJIL30BaHHe TOHKHX BOJILllJpaMOBLIX 4JonLr 

11 MKMI Ha BXO,D,e B HOHH3aTOp n03BOJIHeT 

no,D,,D,ep)I(HBaTL TeMnepaTypy 2700K B,D,JIH

TeJILHLIX 3KCn03HUHHX Ha nyqKe TH)I(eJILIX 

HOHOB. YcoaepweHCTBOBaHLI KOHCTPYKUHH 

H TeMnepaTypHLIH pe)I(HM MHWeHH, COBMeCT

HO c IIHP H3roToaneHa H aae.n.eHa B .n.e:HcT

BHe HOBaH npHeMHaH KaMepa li3MC-2, pac-
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38. HHmeHcueHocmb {3- c<~ema e ~oKaAbHou 
n;rocKocmu .Mace- cenapamopa Ii3MC- 2 e 
Jaeucu.Mocmu om A. 

39. Ta6Aulla u3omonoe. B 3a<~epHeHHbiX 
Keaopamax yKa3aHbl 3Ha<~eHUJI nepuoooe no
Aypacnaoa HOebtX u3omonoe, Ha6AJOOaewux
CJI enepebte Ha .Mace- cenapamope Ii3MC- 2. 
~ 

Sm 

.. 77 

cqHTaHHaH Ha O,lJ.HOBpeMeHHOe HCCJie,lJ.OBaHHe 

.D.BYX H 3 0TOITOB, MO,lJ.epHH3HpOBaH KOMITJieKC 

3JieKTpOHHOH annapaTyphl, ll03BOJIHID~HH 

pa6oTaT b C llHTbiD pa3JIHqHhlMH CITeKTp<;>

MeTpHqe CKHMH ,lJ.eTeKTOpaMH O,lJ.HOBpeMeH

HO. 

() C oe.MecmHo c zpynnou ~U3UKoe U3 
llHP n p oBe,lJ.eHhl 3KCnepHMeHThl no H3Me-

• peHHID nonHhlX 3HeprHH K -3axBaTa ner

KHX H3 0 TonoB ue3HH 116 Cs , 118Cs , 120 Cs , 
o6pa3YIDIUHXCH B peaKUHH 92 Mo (32S, 3pxn). 
Ha JIHHHH c 3BM H3MepHJIHCb .D.BYMepHLle 

3Hepre T HqeCKHe cneKTphl COBITa,lJ.eHHH 

(y-e+) . 

() OmKpbtmbl nepebte U3Ay<~ameAu 3a

na3,lJ.hlBaiD~HX npOTOHOB ,lJ.JIH 06JiaCTH pe.D.

Ko3eMeJibHhlX 3JieMeHTOB: 133 Sm I T ~ = 
= 3 2+0 4 c/ 135Sml Ttl. = 15+5 c/ 

' - ' ' 12 - ' 129Ndl T~ = 6±3 cl, 131 Nd IT~ 
= 20±8 cl. ,nnH H30TOITOB CaMapHH H3Mepe

Hhl cne KTphl 3ana3,lJ.hlBaiD~HX llpOTOHOB H 

npOBe,lJ.e H aHaJIH3 HX ycpe,lJ.HeHHOH $opMhl. 

0TKphlT hl HOBhle {3+ -aKTHBHhle H30TOllhl 
120 Ba I T ~ = 32±5 cl, 122Ba I T~ 

= 120± 20 cl, 129 Pr I Tt / 2 = 24±5 cl, 
130 Prl T~ = 28±2 cl, I.Hpr I T~ = 
= 140± 30 cl, 134 Pm I T~ = 25±~ cl, 
I35Pml T~ = 60±15 cl. 

25 60 107 

510 720 

45 
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CnoHTaHHO Ae~H~HecH 

H30 M8pb1 

0 3aKOHt~eHbl 3KcnepuMeH111bl n o no

HCKaM 3neKTpOHOB KOHBepCHH, HCny cKae

MhiX npH pacna,IJ;e CnOHTaHHO ,IJ;en.H~HXC.H 

H30Mepoa U, Pu H Am. M3oMephl 6hlnH no

nyqeHLI B peaKIJ;H.HX (y,y ') H (y,n) Ha MHK • 

poTpOHe na6opa TOpHH .H,D;epHhiX peaKIJ;HH npH 

3HeprH.HX TOpM03HOrO H3nyqeHH.H 9 H 

15 M3B. 06Hapy)l(eHhl KOHaepcHOHHhle nH

HHH, CB.H3aHHble C pa3p.H,IJ;KOH H30Mepa238mfU 

c nepHO.IJ;OM nonypacna.na 0,2 MKC, .IJ;n.H 
CnOHTaHHO ,IJ;en.H~HXC.H H30MepOB 239pu , 

241 Pu , 240Am, 241Am nonyqeHLI a e pxHHe 

rpaHHUhl HHTeHCHBHOCTeH KOHBepCHOHHhiX 

nHHHH. Ha OCHOBe 3THX ,IJ;aHHhiX onpe,D;eneHa 

BepO.HTHOCTh BeTBH y - H3nyqeHH.H npH pac

na,IJ;e cnOHTaHHO ,IJ;en.H~HXC.H H30Me pOB H 

onpe.neneHLI <l>aKTOphi 3anpeTa .nn.H p a.nHa-

10 
(0 

I 
(0 

6 
10 

tl' 

fOl 

F 

-~ 

1zwAm 

1 z+t,o
11 

0 .?Jill 

.!J?,, 
0 'Fi' 

-3 

ol+~m 

-2 -1 0 
E"-B-r, 1'13~ 

40. 3aeucuMocmb (JaKmopa 3anpema OA.R 
paOUQijUOHHbiX nepeX0008, C8.R3QHHbiX C 
U3MeHeHueM QJ:!r/JopMaijuu, om :mepzuu eo3-
6yJICoeHu.R. 

IJ;HOHHhiX nepeXO,IJ;OB, CB.H3aHHhi X C H3MeHe· 

HHeM .ne<l>opMau;HH .H,IJ;pa. ,LI;n.H 238 m f U <l>aK

TOP 3anpeTa cocTaBn.HeT 10 6 , a .nn.H 239rnfpu 
24lmfpu, 240mf Am ~41 mf Am npeBbllllaeT 1010 . 

B TO )l(e apeM.H oH He npeBhllllaeT 102 .nn.11 

nepexo.noa c BhiCOKOB036y)I(,IJ;eHHhiX ypoaHeii: 

.H,D;pa /5,5 - 6 M3BI B H30MepHOe COCTO.II· 

HHe. TaKHM o6pa3oM, <l>aKTOP 3anpeTa cHnh

HO 3aBHCHT OT 3HeprHH B036y)I(,IJ;eHH.H .H,IJ;pa. 

0 IIpoeeoeHbl onbllllbl no noHCKY aeTBH 

3ana3.IJ;hiBaiO~ero .neneHH.H npH {3 -pacna.ne 

H30Tonoa Pa , o6pa3yiO~HXC.H a peaKUH.HX 
231l U(n , p) 

238
Pa / T7-2 = 2,3 MUH/ 

u 238 U(y , np)236 Pa I 'f)~ = 9,1 MUH/ Ha 

HeHTpOHHOM reHepaTope na6opaTOpHH 

.H,IJ;epHhiX peaKIJ;HH H MHKPOTpOHe lfHCTHTyTa 

$H3HqeCKHX npo6neM /MOCKBa/. lihlnO no

Ka3aHO, qTo aepo.HTHOCTh 3ana3.IJ;hiBaiO~ero 

,IJ;eneHH.H ,IJ;n.H yKa3aHHhiX H30TOnOB Mana 

I 10- 7 - 10 - 8 I. 3To o6b.HCH.HeTC.H Man oil: 

npoHHu;aeMOCThiO 6aphepa .neneHH.H .nn.11 

ypoaHeii, 3acen.HeMhiX npH ,8 -pacna.ne . 

MexaHH3M 

B3aHMOA8HCTBH» TH)!(8~biX HOHOB 

C »ApaMH 

OIIpoeeoeHa o6pa6omKa oaHHbiX,KOTopLie 

nonyqeHhl B BblnOnHeHHOM COBMeCTHO yqe

HhiMH ,LJ;y6Hhl H Opce 3KcnepHMeHTe. Mccne

,IJ;OBaHHe OC~eCTBneHO C nOMO~hlO $paH· 

. UY3CKoro Macc-cneKTPOMeTpa ~enoqHLIX 

3neMeHTOB Ha nyqKe T JI)I(enhiX HOHOB UHKno

TpOHa Y -300. CxeMa 3KcnepHMeHTa npe.n

cTaaneHa Ha pHC. 41 . llpO.IJ;YKThl .H,IJ;epHLIX 

peaKIJ;HH, Bhi6HThie H3 MHllleHH, TOpM03HnHCh 

CTOnKOH TOHKHX rpa$HTOBhiX $Onhr, pacno· 

nO)I(eHHhiX BHYTPH HCTOqHHKa HOHOB. llocne 

3neKTpoMarHHTHoro pa3.neneHH.H no MaccaM 

npO.IJ;YKThl peaKIJ;HH perHCTpHpOBanHCh Ha 

nHHHH c 3BM . HH)I(HHiinpe.nenqyacTBHTenL

HOCTH MeTO,IJ;HKH COCTaBn.lln - 0,1 M6. lihinH 

H3yqeHbl peaKIJ;HH CnH.HHH.H .H,D;ep C HOHaMH 

OT 6opa .no aproHa c o6pa30BaHHeM cocTaa

HhiX .II.IJ;ep py6H.IJ;H.H H u;e3H.H. Ha pHc. 42 
npHBe,IJ;eHbl $yHKIJ;HH B036y)I(,IJ;eHHH peaKIJ;HH 
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41. CxeMa 3KcnepuMeHma c ucnollb3oea
HUeM Mace- cneKmpoMempa ~J~eiiO'lHblX 3/le
MeHmoe Ha ny'lKe m.RJice/lblX UOH06 ijUKIIOmpo
Ha Y-300. 

CnH.IIHHJI 10 7Ag +HI 0 C HCnapeHHeM 1 -:-6 Heii

TpOHOB.Ji3yqeHO BnHJIHHe yrnoaoro MOMeH

Ta H :meprHH Bo36y)I(,IJ;eHH.II Ha ce'leHHe pe

ai<I.(HH C HcnapeHHeM 1 -"- 7 HeHTpOHOB. 

H3MepeHbl H30TOnHble pacnpe,D;eneHH.II 

py6H,IJ;HJI H l,(e3HJI, o6pa3yi01I(HXCJI B J<aqecT

Be OCI<Oni<OB ,IJ;eneHHJI COCTaBHbiX JI,IJ;ep B 

peai<UH.IIX 182 W ( 40 Ar, f ) , 238 U(40 Ar,f). Ha 

OCHOBe aHanH3a H30TOnHbiX pacnpe,IJ;eneHHH 

6blna nonyqeHa CHCTeMaTHKa cpe,IJ;Hero 

qHCna HeHTpOHOB npH ,IJ;eneHHH B036y)I(,IJ;eH

HbiX H,D;ep 1¥2 W, 2~~ U , 278 110 Ha ,IJ;onon

HHTenLHble oci<oni<H Rb H Cs . Ha pHc. 43 
npe,IJ;CTaaneHbl H30TOnHble pacnpe,IJ;eneHH.II 

py6H,IJ;HJI ,IJ;n.II-Tpex :meprHH 6oM6ap,D;HpYJOillHX 

--" 5 

HOHOB . lihlnH H3yqeHbl H30TOnHble pacnpe

,IJ;eneHH JI Rb H Cs ,IJ;n.ll ,IJ;eneHHJI H,D;ep ypaHa 

HOHaMH 6opa, HeoHa H aproHa . llonyqeHHLie 

3I<Cne p HMeHTanLHLie ,IJ;aHHble CpaBHHBanHCb 

c npe,IJ;ci<a3aHH.IIMH pa3nH~biX TeopeTHqe

CI<Hx M o,IJ;eneil. 

0 E M/Ia pa3pa6omaHa MemoouKa ,IJ;nH pe

rHCTpa uHH npO,D;YI<TOB JI,D;epHbiX peai<UHH no 

xapaJ<T epHCTHqeci<OMY peHTreHOBCI<OMY 

H3ny~eHHIO npH HCnOnb30BaHHH repMaHHe

BOrO ,IJ;eTei<Topa X -nyqeil c pa3perneHHeM 

200- 400 3B. MeTOA npHMeHHeTC.II ,IJ;n.ll 

onpe,IJ;e neHHJI 3aBHCHMOCTH OTHOCHTenLHOrO 

BbiXO,IJ;a OT,IJ;enLHbiX npo,IJ;yKTOB JI,D;epHbiX pe

ai<UHH OT 3HeprHH, yrna BblneTa, TOnli(HHbl 

nornoTHTenH H T .,IJ;. C ero no7>tOII(LIO onpe

,IJ;eneHLI I<ynoHOBCI<He 6apLepLI pa3nH~biX 

peai<UHH , HCnOnL3yeMbiX B pa6oTaX no CHH

Te3y 106-ro H 107-ro JneMeHTOB. 
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42. 4>yHK~UJI 6036yJICOeHUJI peaJ<~UU CAUJI
HUJI z o "1,4g + 1B 0 c ucnapeHueM 1 ,2,3,4, 5 u 6 
Hei1111pOH06. 

0 Ilpu 06Ay~eHUU 232Th UOHQMU I I B c 
:meprueii 81 MaB u 12C uouaMu 

22 Ne c 
:meprueii 174 M3B6hlnBBLI,AeneBhiB30TOnhl 
renBJI B llBTBJI B nepBOM cnyqae B B3 OTOllbl 
6opa B 6epunnBJI BO BTOpOM. KaK BB,ABO 
B3 puc. 45,46, ce'leBBJI ux o6pa3oBaBBJI 

llO,A'IBHJIIOTCJI 060611.\eHHOB (} qq- 3aBBCBMO· 
CTB.TaKBM 06Jl,{t30M, (}qq-3aBBCBMOCTb BMe· 
eT MeCTO B B•cnyqae nerKOB MBWeHB l2 C. 

¢IJpoOOAJICaAOCb U3y~eHUe 3QKOHOMep
HOC1/IeU rny6oKoHeynpyrux perum;uii nepe,Aa'l 
HyKnOHOB. IIoKa3auo, 'ITO c poCTOM A u Z 
TJI)I(enoro uoua B ceqeuue MHorouyKnOHHhiX 
nepe,Aa'l Bee 6onhwuii BKna,A ua'IBHaiOT ,Aa
BaTb peaKD;BB llO,AXBaTa HYKllOHOB/puc.47/. 
TaK, ecnu B KOM6uuau;uu 232Th +I 6 o ceqe
uue peaKD;BB llO,AXBaTa HYKllOHOB B ,AeCJITKB 
pa3 MeHbWe Ce'leHBB CpbiBa, TO B peaKD;BB 

232 Th + 40 Ar o6a uanpaMeHBJI nepe,Aa'IB 
HyKnOHOB joT nerKOrO K TJI)I(ellOMY JI,Apy 
u uao6opoT I cTaHOBJITCJI paBHOBepoJITHbi-
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43. HaomonHbJe pacnpeOeAeHUJI py6uOuR, 
o6pa3YIOUiezocR e Ka~ecmee ocKOAKoe OeAe
HUJI COC1/IQ6H020 ROpa 60Ab~paMa. 
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44. CneKmp xapaKmepucmu~ecKozo peHmzeHoecKozo U3Ay~eHUJI npoOyKmoe .ROepHoii 
peaKijUU 197 Au + 55Mn. 
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45. 06o6U~eHHa.R Qq q • cucmeMamuKa ce~e
~ Huii o6pa 3oeaHUJI u3omonoe B u Bee peaK
., tiUU 12 C + 22Ne. 3Hepzu.R uoHoeZ2N e=l74 M3B, 

yzoA pe zucmpaijuu npoOyKmoe-12 ° eA. c. K. 

MH. Ha OCHOBe 3TOrO MO)KHO C,IJ.ena Th npe,IJ.

nono:>KeH e, 'ITO ,lJ.BOHHaJI JI,IJ.epHaJI CHCTeMa, 

o6pa3ylOII.(aJICJI npH CTOllKHOBeHHH 6onee 

TJI:>KenLix HOHOB ( Kr, Xe) c T JI:>KenLIMH JI,IJ.paMH 

(U, Th) .IJ.On:>KHa 3Bomo~HOHHpoBaTL npeu

Myll.(eCT B eHHO B HanpaBneHHH 6onee CHM

MeTpH'IH H $opMLI. 

0 AHaAU3 3KcnepuMeHmaAbHbiX OaHHbiX, 
nony'leHHLIX npH H3y'leHHH peaK~H MHOro

HYKllOHHLIX nepe,IJ.a'l, no3Bonun c,IJ.enaTLBLI

BO.D. 06 TKPLITHH B ~y6He HOBOrO Knacca 

JI,IJ.epHLIX peaK~HH C TJI:>KenLIMH HOHaMH -

rny6oKo eynpyrHx peaK~ii nepe,IJ.a'IH. 
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46. 06o61J4eHHa.R Q qq- cucmeMamuKa ce<~eHuu 
o6pa3oeaHu.R u3omonoe Li u H e e peaKijUU 

232Th + llB .3Hep2UJI UOHOB 11 B • 8 7 M3B, 
yzoA pezucmpaijuu npooyKmoe- 40 ° e A.C.K. 
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47. 3AeMeHIIfHbJe 3Hepzemu<~ec~<,ue c neKmpw 
K , Ca, Sc , Tt , V , Cs , Mn , Fe OAJI Y2AOe 
pezucmpaijuu 10°, 20 ° , 30 ° e peaKijUU 
232Th+ 40Ar. 3Hep2UJI UOHoe 40Ar _ 3 79M3B, 
cmpeAKOU yKa3UHbJ KYAOHOBCKUe 6apbepbJ 
63UUMOOeUC.!!!6UJI npooyKmOB peaKijUU npu 
r o = 1,44 (/!IM jpac'lem COeAaH 6 np eOnOAO· 
JICeHUU crfiepU'IeCKUX rflOPM JIOepj. 

YrJIOBbie pacnpe,IJ.eJieHH.II rny6oxoHeyn

pyrHx peax:uHii nepe,IJ.aq pe3KO acHMMeT

pHqHhl: JierKHe npO.IJ.YKThl peaKl{HH BblJieTa

IOT npeHMyll{eCTBeHHO nO,II. MaJiblMH yrJiaMH. 

Pacnpe,IJ.eJieHH.II npo,IJ.yKTOB peaKUHH no A H 

Z HMeiOT MaKCHMYMhl B6JIH3H A H Z uc

XO.IJ.HhlX H,II.ep. 3TH CBOHCTBa xapaKTepHhl 

,II.JIH np.IIMhlX peaKl{HH. B TO )Ke BpeM.II KH

HeTHqecKa.II 3HeprHH npO.IJ.YKTOB peaKl{HH 

He JaBHCHT OT HCXO,II.HOH 3HeprHH HOHOB 

H 6JIH3Ka K BeJIHqHHe BhlXO,II.HhlX KYJIOHOB

CKHX 6apbepoB HJIH ,IJ.a)Ke MeHhwe ee. B ceqe

HHH o6pa30BaHH.II JierKHX npO,II.YKTOB Ha6JIIO

,IJ.aiOTC.II JaKOHOMepHOCTH, KOTOphle CBH,IJ.e

TeJibCTBYIOT 06 ycTaHOBJieHHH Ja BpeMJI 

B3aHMO,IJ.eHCTBH.II qacTHquOrO CTaTHCTHqe

CKOrO paBHOBeCH.II B OTHOWeHHH 06MeHa 

TenJIOBOH 3HeprHeii H HYKJIOHaMH Me)K,IJ.y 

.II,II.paMH. 3TH OC06eHHOCTH xapaKTepHhl ,II.Jl.II 

pacna,IJ.a COCTaBHOH CHCTeMbl. MexaHH3M 

rny6oxoHeynpyrux peax:uHii nepe,IJ.aqu He 

HMeeT aHanora cpe,IJ.H peaKUHH no,IJ. ,IJ.eiicT

BHeM JierKHX 6oM6ap,IJ.Hpy10ll{HX qacTHU H 

.IIBJI.IleTC.II cneuHllJHqHhlM ,IJ.JI.II T .II)KeJihlX HOHOB. 

J.byqem1.e 

CTpyKTypbl .HApa 

CITeKTpOMeTpHqeCKHMH MeTOAaMH 

0 IlpoeeoeHbJ 3KcnepuMeHmbJ no Ha6nro

,IJ.eHHIO 3lP!PeKTa TeHeH B peaKl{H.IIX 

238U(l2C,f); 238U(l60,f); 238U(22Ne,f) npu 

HCnOJib30BaHHH MOHOKpHCTaJIJIHqeCKOB MH

WeHH uo2. IIonyqeHhl npe,IJ.BapHTeJibHble ,IJ.aH

Hhie no cpe,II.HHM ,IJ.eJIHTeJibHbiM WHpHHaM 

B036y)K,IJ.eHHhlX COCTaBJ{blX .II,II.ep C Z = 
= 92·:-102, COOTBeTCTBYIOIUHe BpeMeHaM 

)KHJHH - /l0- 17 - 10-18 I c, KOTOphle 

cymecTBeHHO npeBbiWaiOT TeopeTuqecxue 

Ol{eHKH BpeMeH )KH3HH COCTaBHblX H,II.ep. 

IIpoBO.D.HTC.II TeopeTHqecxuii aHaJIH3 nony
qeHHhlX peJyJibTaTOB. 

(>BMnoAHeHa pa6oma no cucmeMaaU3aijuu 
3KCnepHMeHTaJibHhlX ,IJ.aHHblX no HHTeHCHB

HOCT.IIM H BpeMeHaM JaCeJieHH.II poTal{HOH

HbiX nOJIOC B peaKUH.IIX o6pa30BaHH.II COCTaB-
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48. CneKmp xapaKmepucmu~ecKux peHmzeHoecKux Ay~eu 1 Z =54,57/ u Kea3uMoAeKy
AJipHozo U~Ay~eHUJI jCl, C2; Z '= 111, 114/, 6036yxoae.Mb1X 6 C1110AKHOB€HUJIXLa+Xe 
u La+La. 
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HOrO H,IJ,pa C T H:>KeJihiMH HOHaMH B 06JiaCTH 

pe,IJ,K03eMeJihHhiX H,IJ,ep. PaccMoTpeH K OJIH

qecTBeHHO BODpOC 0 KOppeJIHUHH cpe ,IJ,Hero 

cnHHa 3aCeJIHeMoro ypOBHH nOJIOChl ·/<P-> H 

cpe,IJ,Hero yrnoaoro MOMeHTa cocTaB Horo 

H,IJ,pa y<£ 2> . fioKa3aHO CHCT_eMaTHqe cKOe 

yMeHhWeHHe OTHOWeHHH y<J"T>/y<f~ yae

JIHqeHHeM MaCChi 6oM6ap,IJ,HpyiOwHX H OHOB. 

C,IJ,enaHhi pacqeThl pacnpe,IJ,eneHHH H,IJ,e p no 

yrJIOBOMY MOMeHTY H 3HeprHH B036y)I(,IJ,e HHH 

Ha CTa,IJ,HH nOCJie HCnapeHHH HeihpOHOB ,IJ,JIH 

<i>HKCHpOBaHHOrO KOHeqHOrO npo,IJ,yKTa. fipo

,II,OJI)I(eHhl 3KCnepHMf.lHThl no H3MepeHHIO D pH

Be,IJ,eHHhiX BepOHTHOCTeH 3JieKTpOMarHHT

HhiX nepeXO,IJ,OB ,IJ,JIH BpawaTeJihHhiX COC T OH

HHH pe.IJ.K03eMeJihHhlx H30Tonoa, o6pa 3yro

II.\HXCH B peaKUHHX C T H:>KeJihiMH HOHa MH. 

B o6nacTH CHJihHoro H3MeHeHHH 3aBHCH Mo

CTH MOMeHTa HHepUHH OT 3HeprHH / 6 3K-

6eH,IJ,HHra/ 06Hapy:>KeHO He 60JihWOe T Op MO

:>KeHHe "'lepexo,IJ,OB ,IJ,JIH pH,IJ,a H,IJ,ep. 

()llpoOO/lJICQ/lUCb UCC/leOOBQHUJI 
MOJieKyJIHpHhiX peHTreHOBCKHX 

K Ba 3H

cneKT pOB 

TH:>KeJihiX H CBepXTH:>KeJihiX KBa3HMOJie K yJI, 

o6pa3YIOWBXC H B CTOJIKHOBeHHHX T H:>Ke JihiX 

HOHOB. fipOBO,IJ,HJIHCh 3KCnepHMeHThl C H OHa

MH Ni , Kr , Nb , Xe , La H Bi npH 3HeprH HX 

HOHOB OKOJIO 1 M3B/HyKAOH H HCCJie,IJ,OB a

JIHCh 3JieKTpOHHhle COCTOHHHH KBa3HMOJie

KYJIHpHhiX CHCTeM C 3<l><l>eKTHBHhiM H,IJ,epH biM 

3apH,II,OM Z = 56, 72, 82, 110, 114 H 1 66. 

Ha puc. 48 npe,IJ,cTaBJieHhl B KaqecTBe n p u

Mepa nonyqeHHhle B 3KcnepHMeHTax c u o

HaMH Xe H La cnnowHhle cneKTphl KBa 3 H

MOJieKyJIHPHhiX peHTreHOBCKHX nyqe if, 

HCnycKaeMhiX CHCTeMaMH C Z 3t:j:lcp = 110 

H 114. 3KcnepHMeHTaJihHO noKa3aHa ,IJ,BY X

KOMnOHeHTHaH CTPYKTypa KBa3HMOJieKyJIJip

HhiX cneKTpoa. BhiCOK03HepreTuqecKa H 

KOMllOHeHTa Bhi3BaHa KBa3HMOJieKyJIHpHhiM 

KX -H3JiyqeHHeM, T.e. nepexo,IJ,aMH Ha ls a 
COCTOHHHe, a HH3K03HepreTHqecKaH qaCT h 

cneKTpa - npoMe:>KyToqHhJMH LK -nepexo,IJ,a 

MH Ha 2pa -cOCTOHHHe KBa3HMOJieKyJI. fio 

HBJieHHe CTPYKTYPHhiX 3<l><l>eKTOB B KBa3 H 

MOJieKyJIHPHhlx Cne..J<Tpax yKa3hiBaeT Ha npH --

MeHHMOCTh a,IJ,Ha6aTHqeCKOH MO,IJ,eJIH o6pa-

30BaHHH KBa3HMOJieKyJIHpHhiX H KBa3Ha TOM

HhiX COCTOHHHH B CTOJIKHOBeHHHX TH:>KeJihiX 

HOHOB. C noMOillhiO HOHOB OT Ni .IJ.O La wH

poKO HCCJie,IJ,OBaJIHCh ceqeHHH o6pa30BaHHH 

OT,IJ,eJihHhiX KOMnOHeHT peHTreHOBCKHX 

cneKTpOB, <i>opMa H rpaHHquaH 3HeprHH 

cnnowHhiX cneKTpoB, yrnoBhie pacnpe,IJ,ene

HHH HcnycKaeMhiX KBaHTOB. YcTaHoaneHhi 

yrJIOBhie aHH30TpOnHH cneKTpOB H HX CHJih

HaH 3aBHCHMOCTh OT 3HeprHH KBaHTOB. B 

cnyqae Ni+Ni MaKCHMYM aHH30TponHHHa-

6JIIO,IJ,aeTcH npH 3HeprHH KBaHTOB, COOT

BeTCTBYIOweH 3HeprHH KX -nyqeif ,IJ,BOHHOH 

CHCTeMhl, T .e. KBa3HaTOMa C Z =56. Ilpo

Be,IJ,eHhl nepBhie 3KcnepHMeHThi no onpe,IJ,e

neHHIO aepoHTHOCTH o6pa30BaHHH K -aa

KaHCHH B CTOJIKHOBeHHHX Bi+Bi npu 3Hep

rHH HOHOB 140 H 170 M3B. 0Ha OKa3aJiaCb 

noqTH Ha 5 nopH,II,KOB MeHhWe, qeM B cny

qae CTOJIKHOBeHHH Nb+Nb. II03TOMY ,IJ,anh

Heilwee HCCJie,IJ,OBaHHe KBa3HMOJieKyJIHpHhiX 

CDeKTpOB B ,IJ,aJieKOH 06JiaCTH CBepXT H:>KeJihiX 

KBa3HaTOMOB I Z - 160/ Tpe6yeT cywecT

BeHHoro ynyqweHHH <i>OHOBhiX yCJIOBHH B 

3KcnepHMeHTax. 

()C noMOJ4b10 Ge(Li)- u NaJ(TI)-oeme~e
mopoa H3MepHJIHCh raMMa-cneKTphl H 

cneKTphi raMMa- raMMa- coana,IJ,eHHH B peaK
UHHx l20 , I22,124Sn (l2C, 6n)l26,128 ,130Ba H 

l~62Dy ( 12 C, 6n ) 168 Hf Ha nyqKe HOHOB 

C c 3Heprueii 110 M:JB. IIonyqeHhi cae

,IJ,eHHH 0 pacnpe,IJ,eJieHHH CnHHOB B036y)I(,IJ,eH

HhiX COCTOHHHH HeHTpOHO,IJ,edJHUHTHhiX H,IJ,ep 

Ba H Hf, ux CTPYKType H npoae,IJ,eHa H,IJ,eH

TH<i>HKaUHH COCTOHHHH. 

3KCITepHMeHTa~bHaH 
annapaTypa 
H HayqHo-npHK~a)J;Hbie 
pa6oThi 
0 IIpoaeoeHbl pa6ombl no aamoMamu3at~uu 

<l>H3HqeCKHX 3KCnepHMeHTOB C HCnOJih30Ba

HHeM 3BM "MHHcK- 32" · H TPA H no co-



3.D;aHHIO aBTOMaTH3HpOBaHHOH CHCTeMhl c60-

pa .D;aHHhiX o rrapaMeTpax ycKopuTeJHI M311 

c HCIIOJibJOBaHHeM 3BM PDP-8/ 1. 
B cTaH.D;apTe KAMAK pa3pa6oTaHbi .D;Ba 

rrpeUH3HOHHbiX aMIIJIHTY.D;HhlX KO.D;HpOBIUHKa, 

pa3pa6oTaHbl H HJrOTOBJieHhl KOHTpOJIJiepbl 

.D;JIH 3BM " MHHCK-32"' TPA/1 H PDP-8/ 1, 
6JIOKH MHOrOMepHoro aHaJIHJa, TaHMep, 

a.D;arrTep KAMAK .D;JIH IIO.D;KJIIO'IeHHH BHeiiiHHX 

ycTpo:HcTB. 11JroToaneHa arrrrapaTypa au

JyanLHoro KOHTpOJIH Ja Ka'IeCTBOM IIy'IKa 

YCKOpHTeJIH H CHCTeMa CTa6HJIH3aUHH HH" 

TeHCHBHOCTH. ,I1;JIH HJy'IeHHH rny60KOHe

ynpyrHX peaKUHH BJaHMO.D;eHCTBHH CJIQ)I(

HhlX H.D;ep HJroTOBJieHa arrrrapa.Typa H co

J.D;aHo MaTeMaTH'IeCKoe o6ecrreqeHHe, rro

JBOJIHIOIUHe IIpOBO.D;HTb 3KCIIepHMeHTbl Ha 

JIHHHH c 3BM "MHHCK-32". Arrrrapa.Typa 

.D;aeT B03MO)I(HOCTb perHCTpHpOBaTb H o6-

pa6aTbiBaTb .D;ByMepHhle crreKTphl, rronyqa

eMbie IIpH HCIIOJib30BaHHH MarHHTHOrO 

CIIeKTpOMeTpa H MeTO.D;a ~E xE. 
(> Pa3pa6omaHbl u U32omoe/leHbl 9 peHT

reHOBCKHX CIIeKTpOMeTpOB C BhlCOKHM pa3-

perneHHeM. 

(>,4/lJI npoeeoeHu.R pa6om no peHm2eHo
rPA10opecijeHmHOMY QHQ/lU3Y 8 CIIeKTpOMeT

pOB 6hlJIO rrepe.D;aHo B paJJIH'IHhle opraHHJa

UHH. 

CoBMeCTHO c HopHJihCKHM ropHo-Me

TaJIJiypruqecKHM KOM6HHa TOM BHe.D;peH Me

TO.D; aHaJIHJa py.D; H IIpO.D;YKTOB UBeTHOH Me

TaJIJiyprHH, COBMeCTHO c rEOXH AH CCCP 

BhliiOJIHeH aHaJIH3 YHHKaJibHbiX 06pa3UOB 

lnyHHhle o6pa3Uhl, o6pa3Ubi HJ AHTapKTH

.D;hll, COBMeCTHO C ,I1;aJibHeBOCTO'IHbiMHayq

HhlM ueHTpOM AH CCCP BbiiiOJIHeH aHaJIHJ 

rnenbi}IOBbiX rropo.D;, coBMeCTHO c BcecoiOJ

HbiM Hay'IHO- HCCJie.D;OBa TeJibCKHM HHCTH

TYTOM H.D;epHOH reOJIOrHH H reOXHMHH Me

TO.D; IIpHMeHHJICJI .D;JIH aHaJIHJa o6pa3UOB H3 

CBepxrny60KHX CKBa)I(HH H T .,ll;. 2000 06-

paJUOB 6hlJIH HCIIOJib30BaHhl .D;JIJI OUeHKH 

IIpHMeHHMOCTH peHTreHO -i}IJIIOOpecueHTHOrO 

aHaJIHJa B Me.D;HUHHe, 6HOJIOrHH, 3KOJIOrHH, 

TeXHOJIOrHH IIpOHJBO.D;CTBa CIIJiaBOB H T . .D;. 
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49. Cpa eHume/lbHbte xapaKmepucmww 3a
MeO/lumeAeu /eooa, zparjjum/ npu aKmueaijuu 
pe30HQHCHbiMU HeumpOHQMU Au - OemeKmo
poe Ha MUKpompoHe Jla6opamopuu .R6epHbiX 
peaKijUU. 

CoJ.D;aH o MaTeMaTH'IecKoe o6ecrreqeHHe .D;JIH 

3BM " MHHCK- 32" ITO MHOr03JieMeHTHOMY 

aHaJIHJy. 

(>Ha MUKpompoHe H3y'IeHhl paJJIH'IHbie 

KOHBe p Tophl HeHTPOHOB I Be , Zr , Pb H U I 
H JaMe.D;JIHTeJIH IBO.D;a H rpai}IHTI. IloKaJaHO, 

'ITO M HKpoTpoH B co'IeTaHHH c rpai}IHTOBbiM 

JaMe.D;JIHTeJieM cymecTBeHHO IIOBbilliaeT qya

CBHTe JibHOCTb aKTHBaUHOHHOrO aHaJIHJa 

.D;JIH uen oro p.ll.D;a 3JieMeHTOB. 

(>Pa3pa6omaHa MemoouKa HJroToaneHHJI 

Jl.D;epHhlX i}IHJibTpOB H3 IIJiaCTH'IeCKHX MaTe

puano , crroco6HhlX pa6oTaTb B ycnoBHHX 
CHJibH arpeCCHBHhlX XHMH'IeCKHX cpe.D; H 

BhlCOKH X TeMrrepaTyp. Hccne.D;oBaHa ao3-
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Ee-f4•f5Hev. 3! -f~. 
50. HHmezpaA&Hblii e&~xoo ~omoHeiimpoHoe 
Ha MUKpompoHe Jla6opamopuu .RoepH&IX peaK
~uii npu ucnoA&3oeaHuu pa3AU~HbiX KOHeep
mopoe I d - ouaMemp ~U/lUHOpu~eCKUX KOH
eepmopoe; f ,S - ux oAuHa/. 

MO~HOCTb HCnOnhJOBaHHg HOHOB yrnepo~a 
H KHCnopo~a ~ng npOH3BO~CTBa g~epHbiX 

cj)HnhTpoa. Pa3pa6oTaHa MeTo~HKa HJr oToa
neHH.Il Jl~epHhiX cj)HnhTpOB H3 naBCa HOBOH 
nneHKH C nopaMH 0,03 - 0,1 MKM. 
0 Ha eHympeHHeM ny~Ke ycKop umeA.R 

Y-300 npoae~eHo Hccne~oaaHHe pa~HanH
OHHoro pacnyxaHH.Il o6paJnoa HHKenx H 
Hep~aBeiOJ.UHX CTaneii:. JinOTHOCTb qHcna 
nop H HX napaMeTpbl OKa3hiBaiOTCg TaKHMH 

~e, xax H B MaTepHanax, no~aeprwHxcx 

~nHTenhHOMY o6nyqeHHIO B peaKTOpax Ha 
6hiCTpbiX HeHTpOHaX. 

Pa3pa6oTKH 
B o6~aCTH YCKOpHTe~eH 

0 B OH..JIH co3oaemc.11 qeTwpexM·ey poawii: 
H30XpOHHhiH UHKnOTpOH yg~enwx HOHOB 

/Y -400/, KOTOphlH nOJBOnHT nonyqaTb HH· 
TeHCHBHhle nyqxH HOHOB oT Ne ~o Xe axnro-

qHTenhHO c MaKCHManLHOii: 3HeprHeii E = 

z2 
725 A2 M3B/HYKAOH. Ilo~roToaneH 

nonHwii TeXHHqecxHii npoexT Y-400. Be
~eTC.Il H3rOTOBneHHe 3neKTpOMarHHTa YCKO-
pHTenx. CMOHTHpoaaHa HH~HJI.Il 6anxa 
BeCOM 750 11f, H3rOTOBneHO 10 CeK
UHH ocHOBHoii o6MOTKH 3nexTpoMarHHTa. 
Pa3pa6oTaH nycxoaoii: MHHHMYM ~ng ycxo
pHTeng Y -400. 

<> BeOy1/fCJI pa6011fbl no COJ~aHHIO H30XpOH
Horo UHKnoTpoHa Y- 200 ~ng IIHP. 3axoH
qeHhl MarHHTHble H3MepeHHg H ccj;lopMHpOBa • 
HO H30XpOHHOe MarHHTHOe none npH ypOBHe 
MarHHTHoro nong a neHTpe 21,5 K3, qyo 
noJBOnHT ycxop.IITh T.ll~enwe HOHhl annOTh 
~o aproHa axnroqHTenLHO ~o 3HeprHii E = 

z2 
= 178 A 2 M3B/HyKAOH. 

<> OcHOBH&Ie ~u3u~ecKue 3KcnepuMeH1!fbl B 

HCTexweM ro~y npoao~HnHCh Ha ycxopHTene 
Y-300, apeMg pa60Thl KOToporo Ha cj)HJH· 
qeCKHe H XHMHqecKHe HCCne~oBaHHJI COCTa· 
BHnO 5200 ~. HHTeHCHBHOCTb nyqKOB HOHOB 
Ti , Cr, Mn , Fe , HcnonLJyeMwx B pa6oTax 
no CHHTeJy 3neMeHTOB C Z > 104, paBHJI
naCb /5-;-10/. 10 II ~acmu~/c. 

-.. <> <> <> 



,l(AJI CUHm€3Q U U3J'l€HUJI KOpom
KOJICU8JUIUX cnoHmQHHO O€AJI
IJIUXCJI u3omonoe 3AeMeHmoe106, 
107 npUM€HJIAQCb cneijUQAbHQJI 
ycmaHoeKa, no380AJI10UIQJI pezu
cmpupoeamb cnoHmaHHO oeA.RUIUe
CJI JIOpa c 1 J2L 0,3 MC npu ce-

- 15 'leHu.Rx ~ 10 eM 2 u onpeoe-
A.Rmb nepuoobl ux noAypacnaoa. 

/{AJI YM€HbW€HUJI (/JOHQ cnoHmQHH020 oeAeHUJI OOAZO
JICU8JUIUX U30mOn0 8 6biAQ C030QHQ ycmaH08KQ C AeH

~ moil- c6opHUKOM OAUHoil e HeCKOAbKO comeH Mempoe. 
~ C ee noMOUibiO e peaKijUU 2 4G Cm + 1 BQ noemopHo cuH

me3upoeaH u3omon Kyp<~amoeu.R 26° Ku c nepuoooM noAy-
pacnaoa T 12 =0, 0 8.:!:_0,02 c. 

YcoeepweHcmeoea Hue uo HHozo ucmo<~HUKa no380AUAO 
enepeble noAy<~um Ha ijUKAompoHe Y - 300 ny<~oK uoHoe 
48 Ca c 3Hepzueil =260 M3B u UHmeHcueHocmbiO 
- 10 12 <~acmuijjc. 



Fpynna co111pycmww8 Aa6opa111opuu o 1116upae111 o6pa3tlbJ 
Me111eopu11108 OA.R pa6o111 no noucKy c8epx111.RJICeAbJX 
:JAeMeH11I08 8 npupooe. 

HccA eoo8aHbJ K8a3u
MOA e KyA.RpHbJe peH111-
2eH08CKUe cneK111PbJ 111.R

JICeA bJX u c8epX111.RJICeAbJX 
K8Q3UMOAeKy/l C 3(J

rjjeK111U8HbJM 3Qp.ROOM 
0111 Z=56 oo Z=l66. 
Beoe 111c.R noo2o11108Ka 
annap a111ypbJ K o~epeo
HOMY 3KCnepuMeH111y. 

Ha M UKpo111po11e c uc
noAb308QHUeM 2parjju-
11108020 3QMeOAU111e/I.R 
np0800U111C.R MH020-
3AeM eH111HbJU QK111U8Q
ijUOHHbJU QHQ/IU3 pa3-

/IU~HbJX Ma111epuaA08. ~ 

IJyA b 111 MUKp0111pOHQ 
u 3 B M TP A-1 , uc
noAb3yeMa.R OA.R MH0-
20:JAeMeH111H020 QHQ
/IU3Q o6pa3ti08 • ...... 

IJpOOO/IJICQ/IUCb 3KCnepuMeH111bJ 
no noucKy ooA20JICU8YIJIUX c8epx-
111.RJICeAbJX :JAeMeH11I08 8 npupooe 
C UCnOAb308QHUeM HeU111pOHH0-

20 Oe111eK1110pa, YC111QH08/IeHH020 
e coA.RHOU wax111e. 



YHuKaAbHble eo3MOJICHocmu omKpbaeaJOm ny<~
KU 1/IJIJICe/lbiX UOH06 0/IJI C030QHUJI npeiju-
3UOHHbiX JIOepHbiX fPU/Ib111pOe, cnoco6HbiX 
pa6omamb e HanpJI.xeHHbiX ycAoeuJix ebaco
KUX meMnepamyp u azpeccueHbiX cpeo. Ha 
yeeAu'leHHOU rfiomozparfiuu y<~acmKa JIOepHozo 
f/JUAb1!1pa MOJICHO paCCM01!1pe111b ezo C111pyK-
111ypy. 

......... 
· B Jla6op airwpuu JIOepHbiX peaKt~Uil coeMecm

HO C 1.{3 MOM C030ae111CJI 'le1/lblpexMe1!1p06biU 
U3oxpoHHbiU liUKAompoH Y-400, npeoHa3Ha
<~eHHbiU 0/IJI ycKopeHUJI UH1/IeHCU6HbiX ny'IK06 
UOH06 p a3/IU'IHbiX :JAeMeH1/106 0111 .yzAepooa 
oo KCeHoHa eKA10'1U111eAbHO. H3zomaeAueaem
CJI 3/leK1!1pOMQZHU111 YCKopumeAJI. 
~ 

Beoymc.11 pa6o111bl no co30aHwo u3oxpoHHozo liUKAompoHa Y- 200II OAJI IloAbcKou Ha
pooHoii Pecny6AuKu. IlpoeeoeHbl MaZHU111Hble U3Mepe HUJI u crfiopMupoeaHo u3oxpoH
Hoe MaZHU111Hoe noAe. YpoeeHb MOZHU111Hozo noAJI e t~eHmpe paeeH 21,5 K3. 
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Jla6opaTopHSI 
c:., c:., 

H8HTpOHHOJ1 
<i?H3HKH 

.: 

• 

OcHOBHaH ,neHTenhHOCTh Jia6opaTopHH 

Heii:TpOHHOB <i>H3HKH B 1975 ro,ny 6biiTa 

HarrpasneHa Ha rrpose,neHHe uccne,nosaHH:B 

CBOBCTB H,nep, <i>YH.IJ:aMeHTaiTbHhlX CBOBCTB 

HeBTpOHa H KOH,neHCHpOBaHHhiX cpe,n, Ha 

coopy)l(eHHe MOI.I.lHOro peaKTopa HliP-2 

C YCKOpHTeneM-HH)I(eKTOpOM JIHY-30 H Ha 

IIO,nrOTOBKY <i>HJHqeCKHX 3KCIIepHMeHTOB Ha 

Hli Pe- 2. 

Bse,neHhl B 3KcrrnyaTa~ro KPYIIHhie <l>u

JuqecKue yCTaHOBKH: IIOITHpH30BaHHaH rrpo

TOHHaH MHllleHb .U:ITH 3KCIIepHMeHTOB C IIOITH

pH30BaHHbiMH HeBTpOHaMH H CIIeKTpOMeTp 

Manoyrnosoro pacceHHHH HeBTPOHOB ,nnH 

HCCITe,noBaHHH CITO)I(HbiX COe,n:HHeHHB H 6uo

noruqeCKHX 06'beKTOB. 

BLmonHeH 6onblliOB o6'heM cTpOHTenL

HhiX H MOHTa)I(HbiX pa6oT ITO IIYCKOBOMY 

MHHHMYMY ,nnH peaKTopa HliP-2. 

Hay~Ho-Hcc~e~oBaTe~hCKHe 
pa6oThi 

CrrHHOBa~ 3aBHCHMOCTh 

HeHTpOHHbiX ceqeHHH 

~,~:~ep 

()JiponyCKQHUe nOARpU306QHHblX Heilmpo-

1106 qepe3 IIOITHpH30BaHHYIO MHllleHb MeTan

nuqeCKOrO Tep6HH H3MepeHO B lliHpOKOM 

HHTepsane 3HeprHB ,no 100 K3B C IIOMOI.I.lhiO 

ycosepllleHCTBOBaHHOB yCTaHOBKH /pHC. 51/ 

"IlonHpH30BaHHaH IIpOTOHHaH MHllleHb" H 

KpHOCTaTa C paCTBOpeHHeM reiTHH-3 B re

nHH-4. Ha pHC. 52 BHH3Y IIOKa3aH yqaCTOK 

IIOnyqeHHOrO 3KCIIepHMeHTaiTbHOrO CIIeKTpa 

H BBepxy - BeiTHqHHa H3MeHeHHH nponyCKa

HHH /3<l><l>eKT rrponycKaHHH E=(Np-Na)/ (NP +Na)/ 

npu nepesopoTe HanpasneHHH nonHpH3aUHH 

HeBTpOHOB. 3HaK BenHqHHhl E Herrocpe,ncT

BeHHO onpe,nenHeT cnHH pe3oHaHca J .llo

nyqeHLI CIIHHhl 66 pe30HaHCOB Tep6HH .IJ:O 

3Hepruu 300 :JB. Bnepsbie HJMepeHa cnu-
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51. CxeMa ycmaHoeKu OA.R 3KcnepuMeHmoe c noA.Rp u3oeaHHbiMU HeumpoHaMu u .ROpaMu. 
OcHoeHble Y3Abl: 1 - aKmueHa.R 3oHa peaKmopa, 2 - HeumpoHoeoo, 7 - epaJ4U10J4UUC.R 
MQ2HUm C nOA.RpU306QHHOU npomoHHOU MUWeHb10 JIM H, 8 - Kpuocmam C pacmeopeHUeM 
3He e 4He, 9- oemeKmop. 
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52. YttacmoK 3KcnepuMeHmaAbHOzo cneKmpa 
/eHu3y/ u cnuHOBbiU 3,P,PeKm < /eeepxy/, 
noAy'leHHble 6 U3MepeHU.RX nponyCKQHU.R 
noA.Rpu3oeaHHbiX HeumpoHoe ttepe3 noA.R
pu3oeaHHY10 MuweHb mep6u.R I t - KaHaA 
epeMeHHozo aHaAU3amopa/. 

HOBaB 3aBHCHMOCTh ycpe,IJ.HeHHOrO llOJIHOrO 

ceqeH B Tep6HB npH :meprHH ,!J.O 100. K3B 
H ycTa HoBneHa HaH6onee ToqHaB oueHKa 

B03 MO:>KHOrO CllHHOBOrO 3cPcPeKTa B Heif:TpOH

HOB CH JIOBOH cPYHKUHH Tep6HB: ( S+ -8-)/<S>S 
::;; 5o/o. 
O 3a euC.RJ4Ue om cnuHa aMnAumyObl pac

ceBHH H TenJIOBhiX HeHTpOHOB B,IJ.paMH Tep6HB 

H3Mepe Hhl MeTO,IJ.OM .IJ.HcPpaKUHH HeHTpOHOB 

Ha aHT HcileppoMarHHTHOM Tb Ag c npHMe

HeHHeM KpHOCTaTa C paCTBOpeHHeM reJIHB-3 

B reJIHH-4. )l;JIB pa3HOCTH aMDJIHTY.IJ. llOJiy

qeHO JHaqeHHe a+ -a-= -0,35±0,14 ci>M, 
COOTBe TCTBYIOIUee CllHH-HeKOrepeHTHOMY 

ceqeHmo pacceBHHB 5±4 M6. Pe 3YJihTaT 

CBH,IJ.e T eJihCTByeT B ll0Jih3Y BKJia,IJ.a B Ten

JIOBOe ceqeHHe OTPHUaTeJILHoro ypoBHB, 

HMeiOIUero CllHH J = 2. 

MarHHTHbie MOMeHThi 

KOMrrayHA-COCTOHHHH HAep 

B epBhie BhlnonHeHhi H3MepeHHB Mar

HHTHhi X MOMeHTOB pe 30HaHCOB Tep6HB H 

rOJihM HB, KOTOphle npOBO,!J.HJIHCh MeTO,IJ.OM 

C,!J.BHra pe30HaHCHOH 3HeprHH Ja cqeT 

CBepXT OHKOrO MarHHTHOrO B3aHMO,IJ.eHCTBHB 
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53. 3Ha'leHU.R g -rjJaKmopo8 HeiimpoH 1t blxpe-

30HQHC08 peOK03eMe/lbHbiX .ROep, UC C/leOo-
8QHHbiX 8 JIH<J>. 

B H,D,epHbiX MHWeHHX, OpHeHTHpOBaHHbiX npH 

CBepXHH3KHX TeMnepaTypax. )J.JIH p e 30HaH

COB Tep6HH 3,35; 4,99 H 11,1 3B H3 M epeu

Hhll> MarHHTHbie MOMeHTbl paBHhl -0,2± 
±1,0; 4,3±3,7 H -1, 7±4,4 .ROepH.MQ 2 H., ,ll,JIH 

pe30HaHCOB rOJihMHJI 3,93 H 12,7 3B

COOTBeTCTBeHHO 1,8±0,7 H 3,9 ± 
±1,9 .ROepH.MQ2H. 

ITpoae,D,eH aHaJIH3 - 3THX H paHee nony

'IeHHhiX B Jia6opaTOpHH HeHTpOHHOH $ H3HKH 

pe3yJibTaTOB no g -$aKTOpaM KOMn ayH,D,

COCTOHHHH pe,D,KoJeMeJihHhiX H,D,ep. C ao,D,Ka 

peJyJihTaToB ,D,aHa Ha puc. 53. C p e,D,Hee 

3KCnepHMeHTaJibHOe 3Hal.feHHe g 3 = 0,34± 
±0,20 HaH:,D,eHo cornacyiOI.QHMCH c n poae

,D,eHHhiM B JIH<l> paC'IeTOM no CTaTH CTHl.fe

CKOH Teopuu: gT:::: 0,40. Cpe,D,HeKaa,D,p aTul.f

Hoe OTKJIOHeHHe .i\g 3 = 0,51±0,20 }'Ka-

3biBaeT Ha cpaBHHTeJibHO BbiCOKYIO B e JIH'IH

Hy $JIIOKTyaUHH MarHHTHhiX MoMeHTOB HeHT

pOHHhiX pe30HaHCOB. 

Yr~oswe pacnpe~e~eHH» 

pacce»HH» H8HTpOHOB 
Hal.faTo H3yl.feHue yrnoaoii: Jaau cuMo

CTH paCCeHHHJI Heii:TpOHOB B p - BOJIHOBbiX 

Heii:TpOHHhiX .:fe30HaHCaX JI,D,ep. )J.JI JI 89 Y 
H3MepeHhl HeCKOJihKO pe30HaHCOB C 3 H epru-

eH: ,D,O 25 K3B. ITpuMep nony l.feHHhiX cneKT

poa noKaJaH Ha puc . 54 /yrJihi pacceHHHH 

paBHhi 90" H 143 ° I . P - B OJIH OBhie pe

JoHaHChi /o6oJHal.feHHhie Ha pu c yuKe qep

HhiMH CTpeJIKaMH/ npOHBJIJIIOT aCHMMeTpHIO 

pacceHHHH, H3Yl.feHue KOTopoii: nOJBOJIHJIO 

,ll,JIJI HeCKOJihKHX pe30HaHCOB BhmeJIHTb 

BKJia,D,bl OT,D,eJihHbiX CnHHOBbiX KaHaJIOB pe

aKUHH, He pa3JIH'IHMbie B 06hi'IHO npOBO,D,H

MbiX 3KcnepuMeHTax. Heii:TpOHHhie wupHHhi 

l n- -pe30HaHCOB CO CnHHOM J =1, COOT

BeTCTBYIOI.QHe KaHaJiy CO CnHHOM 1-1/2, 
OKa3aJIHCb 3aMeTHO 60JihWe WHpHH BTOpOrO 

CnHHOBOrO KaHaJia 1+1/2: ln-/ (l~~ + l~~) "" 0,8 . 
3TH pe3yJibTaTbl JIBJIJIIOTCJI nepBbiMH 

,D,aHHbiMH 0 BKJia,D,e OT,D,eJibHbiX CnHHOBhiX 

KaHaJIOB B Cel.feHHe o6pa30BaHHH COCTaB

HOrO JI,D,pa, nOJiyl.feHHhiMH MeTO,ll,OM pacceH

HHJI HeHTpOHOB. 

! 
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I 
• • • 143° 
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8 

II ' \. l\. 6 
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~ 
:! 
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54. 3KcnepuMeHTTIQ/lbHble cneKmpbl pacce.R
HU.R HeiimpOH08 8 3Q8UCUMOCTTIU OTTI 8peMeHU 
npoAema O/l.R s - u p - 80/lH08biX pe3o
HaHC08 ummpu.R. CneKmp noo Y2/lOM 143° 
C08UHY1Tl 88epx HQ 500 01TlC'lelTI08 0/l.R yoo6-
C1Tl8Q paCCMOTTlpeHU.R . 

Y ~bTpaxo~o~Hhie 
H8HTpOHbl 

0 XpaHeHue YXH a Me,D,HhiX H cTeKJIHHHhiX 

COCy,D,aX HCCJie,D,OBaJIOCh B COBMeCTHOH pa-

6oTe C 11HCTHTYTOM aTOMHOH 3HeprHH 



J 
1 2 Jm=: 2 

55. ,l(u¢¢epeHt~Ua/lbHbZU :JKcnepuMeHmaAb
HbZU cne~emp YXH. H3MeHeHue ebzcombz h Ha 
25 eM coomeemcmeyem uHmepea/ly :JHepzuu 
25 H:JB. 

UM. H.B.KypqaroBa /MocKBa/. H3MepeHHH 
B Me.U:HhiX cocy.n:ax, BhillOnHeHHbie B pa3HbiX 
3HepreruqecKux UHTepBanax c waroM 10 -=
-:- 25 H:JB, nO.U:TBep.n:unu o6Hapy)l(eHHhiH pa
Hee cl>aKT aHoManhHO 6onhworo norno~eHuH. 
YcraHoBneHo, 'ITO BpeMH )I(UJHH YXH B 
CTeKnHHHhiX cocy.n:ax He 3aBUCUT OT TeMne
paryphl B .n:uanaJoHe OT -100 ° .n:o +300° C. 
O 3Hepzemu~ec~eue cne~empbz u yz/loeoe 

pacnpeoe/leHue YXH uJMepHnuch B coBMe
CTHOH pa6ore c HAP /)J.uMurpoBrpa.n:/ Ha 
peaKrope CM- 2. llpuMep .n:uqxpepeHu;Hanh
Horo cneKrpa noKaJaH Ha puc. 55, pa3pe
weHue .n:ocrurano 10-8 :JB. YrnoBoe pac
npe.n:eneHue YXH Ha BhiXo.n:e HeiirpoHoBo.n:oB 
Haii.n:eHO BhlCTpOeHHhlM B.U:Oflh OCU /puc. 56/. 
llpu npoxo)I(.D:eHuu ccl>epuqecKoii nonocru Ha
npaBneHHOe pacnpe.n:eneHue pa3pywanoch, 
Ho npu nocne.n:yroll\eM pacnpocrpaHeHuu YXH 
no Tpy6e BOCCTaHaBnUBaflOCh BHOBh. 

113MepeHO BpeMH y.n:ep)l(aHUH HeHTpOHOB 
B 6onhWOM, o6'heMoM 230 A, cocy.n:e uJ 

/ 

l. I JS 

~n-
1 

~=6& 
:a45 J 

~~4..-l:r--- k·20 
~=8 

56. H3MepeHue yz/loeou uanpaeAeHHocmu 
YXH: o- yzAoeoe pacnpeoe/leHue YXH Ha 
pa3HbiX paccmo.RHU.RX om cifJepu'<leCKOU no-
Aocmu. · 
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Hep)l(aBero~eH: cranu, nonyqeHo JHa'leHue 
r = 47±2 c. llpu no.n:'heMe 3TOro cocy.n:a 
Ha BhiCOTY 128 CM T yBenHquBanOCh .U:O 
104 C U3- 3a U3MeHeHUH 3HepreTUlJeCKOrO 
cneKTp no.n: BflUHHUeM nonH TH)I(eCTU 3eM
nu. 

<> B x ooe C030QHU.R ycmaH06KU "TpucmoM" 
.n:nH U3 MepeHUH 3 . .n:.M. HeHTpOHaUJrOTOBne
Ha BaKyyMHaH KaMepa, UCnhiTaHbl MarHUT" 
HhiH 3KpaH U BhiCOKOBOflhTHhiH UCTO'IHUK 
HanpH)I(eHUH. )J.OCTUrHyT ypOBeHb HeO.n:HO
PO.n:HOC TU U CTa6UnhHOCTU OCTaTOlJHOrO 
MarHU THoro nonH /3-:-4/ ·10- 5 3. Tipe.n:
no)l(eHhi rpu runa JaTBopoB .n:nH YXH, oc
HOBaHHbie Ha OTpa)l(eHHU HeHTpOHOB OT Ha
MarHHlJeHHOH cl>eppoMarHUTHOH nneHKU. 

O BMno/IHeHbZ meopemu'<lec~eue pa6om.bz, no
CBH~e Hhle aHanH3y pa3nH'IHhlX B03MO)I(HhlX 
npU'IHH aHOManHU BO BpeMeHH xpaHeHHH 
YflhTpaXOflO.U:HhlX HeHTpOHOB. 

AJih<Pa-pacnap; 

pe30HaHCHhlX COCTOHHHA 
Hp;ep 

fip .U:Ofl)l(eH nOUCK Tl a-peaKu;HU Ha pe-
30HaHCHhiX HeHTpOHaX B o6naCTU H.n:ep 
c Macc oBhiM 'IHcnoM B6nu3u A -110. 3a
perucrpupoBaHa n a-peaKu;HH Ha UJOTOnHOH 
MuweHH 10 5 Pd /pH c. 57 I. Anhcl>a-wHpHHa 
peJoHaHca 13,2 3;_,B Haii.n:eHa paBHOH f' a = 
= /1 ,3±0,2/ · 10 _ , :JB. )J.nH CeMH pe 30HaH
COB C 3HeprHeH HH)I(e 78,5 :JB nonyqeHhl 
BepXHBe OUeHKH 3HalJeHUH f'a. 

Tip Be.n:eHbl Tll\a TenhHhie HCCne.n:oBaHUH 
anhcl>a- pacna.n:a HeiirpoHHoro peJoHaHca ca
MapuH - 147, E 0 = 3,42 :JB, c uenhiO yroq
HeHuH 3HalJeHUH ['a , HBflHIO~eHCH onopHOH 
KOHCTaHTOH /3TanOHOM/ B U3MepeHHHX na
peaKuuu Ha .n:pyrHx H.n:pax. HcnonbJOBaH 
HOBhiH MeTO.U: CpaBHeHUH BhiXO.U:a anhcl>a
qaCTHU u3 peaKUHU 147 Sm (n, a) c Bhlxo.n:oM 
TpUTOHOB U3 peaKUHH 6 Li (n, t) npu O.n:Ho
speMeHHOH perUCTpaUHU anhcl>a-qacTUU H 
TpUTOHOB O.U:HHM U TeM )l(e .n:eTeKTOpOM. 
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57. BpeMeHHOU cneKmp n a- peOK!JUU noo 
oeilcm6UeM pe30HQHCHblX HeilmpOH06 HQ U30-
mone 105Pd.l(u(Jpbl Hao cmpeAKaMu- 3 Hepzuu 
pe30HQHC06 6 3B. 

Ilony'leHO 3Ha'leHHe f' a = 1,8±0,2 MK3B. 
HeonpeAeneHHOCTL H3MepeHHH :no:B KOH

cTaHTLI paHee AOCTHrana 400/o. 

ra.MMa-pacna,LJ; 

HeHTpOHHbiX pe30HaHCOB 

MeTOAOM apeMeHH nponeTa c pa3perne

HHeM 70 HC/M H3MepeHhl raMMa-~neKTphl 
H3 9 pe30HaHCOB l 73 Yb Ha o6orau_.eHHOB 

MHIIIeHH Yb 20 3 , noKa3aHHwe Ha p u c. 58. 
AHanH3HpoaanucL HHTeHCHBHOCTH A eBHTH 

nepBH'IHMx nepexoAOB Ha ypoBHH c 3H e prue:B 

HH)I(e 2000 K3B. HaBAeHa CTaTHCTH'IeCKH 

AOCTOBepHaH KOppenHUHH Me)I(Ay npHBeAeH

HbiMH HeHTpOHHhlMH IIIHpHHaMH H napUHanb

HbiMH paAHaUHOHHhlMH IIIHpHHaMH /K 0 3ci>qm

UHeHT KoppenHUHH R = +0,40/. 

58. CneKmpbl zaMMa- Ay'leil 6 pe3oHaHcax 
I 73 y b. 3Hep2UJI 2QMMa- /ly'leil E y oa Ha 6 ~ 
K3B;EIJ, 3HeTzu.JI HeilmpoHo6,- 6 3B ;gf' 0n,r 
npu6eOeHHa.JI HeilmpoHHa.JI wupuHa, - 6 M3B. 
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83aHMO,Q8HCTBHe 

H8HTpOH-3~8KTpOH 

Hccne.IJ.oBaHHe JJ.H<lJpaK:u;HH nonHpH30BaH
HhiX TennOBbiX HeBTpOHOB Ha MOHOKpHCTanne 
aonh<lJpaMa-186 a MarHHTHOM none npo.IJ.on
)l(anoch B COBMeCTHOB pa6oTe C lfHCTHTYTOM 
HJJ.epHoii <lJH3HKH /P)l(e)l(, qccp I. IIo.IJ.TBep
)l(JJ.eH J<b<beKT aHOManhHoropocTanonHpH3a
:u;HOHHoro OTHOilleHH.II )J.ll.ll OTpa)l(eHH.II /220/ 
a o6nacTH non.11 15-'-20 K3 jpHc. 59/. H3-
MepeHHH Be)J.yTC.II C uenbJO Bbi.IICHeHH.II npH
pO)J.bl o6Hapy)l(eHHoro paHee JJ.OnonHHTenh

Horo pacce.HHH.II, )J.aJOIUero axna.IJ.B 6pJrroa
CKHe nHKH. 

R 

1.120 

1.100 

1.080 

1.060 

1.040 

1.000 

0 

(220) 

10 20 Koe 
59. 1IoA.Rpu3at~uOHHOe omHoweHue R e 3aeu
cuMocmu om M02HUmHozo noA.R OA.R ompaxe
HUJI /220/ HeumpOH08 om MOHOKpUCmQAAQ 
eoAbr)paMa-186. liyHKmup - pe3yAbmampac
<Jema. 

.fbepHbie peaK~HH 

C 3ap.H::>K8HHblMH qacTH~aMH 

O Paouat~UOHHbzu 3axeam npomoHoe Ha 89 Y 
HCCne)J,OBaH B o6naCTH 3HeprHB npOTOHOB 
2,2-3,4 M:JB c noMOJUhiO :mexTpocTaTH'Ie-

• 95 

cxoro y cxopHTenH 3r -5 H Ge(Li) JJ.eTex
Topa 0 6'beMOM 37 CM 3 .lf3MepHnHCb cneKTpbl 
raMMa - KBaHTOB BbiCOK03HepreTH'IeCKHX 
nepexo.IJ.OB, ycpe.IJ.HeHHhie no JHeprHH Bo3-
6y)l(JJ.eHHH COCTaBHOrO .II)J.pa B )J.Hana30He 

1,2 M :JB. IlpHMep cneKTpoa JJ.aH HapHc. 60. 
liHKH n poHyMepoBaHhl B COOTBeTCTBHH C 
nop.II)J.KOM pacnonO)l(eHHHYPOBHeB,3aCen.He· 
MhiX J TH~H nepexo)J.aMH. CHMBOnhi c 6yxaoii 

p 0603Ha'laiOT JJ.BYXKpaTHhiB, O)J.HOKpaTHbiB 
BhmeT H nonHoe nornoiUeHHe y- KBaHTa. 

~nH HJJ.pa-npOJJ.YKTa 90 Zr nony'leHhl JHep
rHH, CnHHbl H 'leTHOCTH 17 ypOBHeB, )J.nH 

HeKOTOpbiX H3 HHX - BnepBhle. Pe3ynbTaTbl 
pa60Tbl CBH)J.eTenbCTBYIOT,'ITOCneKTpOCKO· 
nHH MeTO)J.OM ycpe)J.HeHHbiX pe30HaHCOB, 

npe.IJ.n )l(eHHaH )J.nH H3y'leHHH peaK:u;HB, Bo3-
6y)l()J.ae MhiX HeBTpOHaMH, nepcneKTHBHa H 

JJ.nH H3y 'leHHH pa)J.HaUHOHHoro 3axaa Ta npo
TOHOB, B OC06eHHOCTH B o6naCTH MaCCOBbiX 
'IHcen A = 80-100. 

N 

400 

200 

60. Y cpeoHeHHbzu cneKmp nepeu<JHblX zaM
Ma- K8QHm08 U3 peaKijUU paOUQijUOHH020 3Q· 
xeama npomoHoe .RopaMu ummpu.R- 89, n
HOMep KQHQAQ WUpUHOU 3 K:JB. 
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61. 3Hepzemu~eCKQJI 3Q6UCUMOCT/Ib ee
pOJITIIHOCTIIU nepeeopa~U6QHUJI CnUHQ np OTIIOHQ 
npu HeynpyZOM pacceJIHUU HQ 28 Si ; a / noO 
YZAOM 123° C. I.# .M.; 6/ noo YZAOM 151,6° 
C. I.# .M. 

OB peaKI.#UU 28Si(p,p') U3MepeHbl 
3HepreTU'IeCJ<Ue U yrnOBble 3aBUCUMOCTU 
BepOJITHOCTU "cnuH·4Jnuna" npOTOHOB U ~ucl>
cl>epeHIUiallbHOe ce'leHue Heynpyro_ro pac
CeJIHUJI B paHOHe pe30HaHCOB npu 3Hepruu 
npoTOHOB 3,095 u 3,334 M3B. H3MeHeHHe 
opueHTaUUU CITUHa npOTOHa /cnuH- cPnHn/ 

npOUCXO~T TOllbl<O npu llOHBneHHH r aMMa
KBaHTOB MynLTunonLHOCTU E2 , ucny cKae
MbiX nepneH~Ul<YllHpHO llllOCJ<OCTH pea J<IUIU. 
JTO ll03BOnHllO periiCTpupoBaTb CllHH-cPllHll 
C ITOMOIUbJO U3MepeHUJI cneJ<TpOB npOTOHOB 
B COBITa~eHUU C COOTBeTCTBYJOIUUMH r a MMa
l<BaHTaMB. Jl<CnepHMeHTbl llOJ<a3anB, 'ITO 
3HepreTU'IeCJ<aJI 3aBBCUMOCTb BepOHTHOCTU 
nepeaopa'IBBaHHJI CllHHa MO)I(eT HMe Tb l<aJ< 
pe30HaHCHblH j PBC. 61a/, Tal< H He peJo
HaHCHbiH /pHC. 616/ xapaJ<Tep B 3aBB CHMO-

CTU OT yrna Ha6nro~eHUJI B CUCTeMe UeHTpa 
Mace. 

Ilony'leHHbiH pe3yllbTaT JIBnJieTCJI OT
l<llOHeHUeM OT TeopeTU'IeCJ<H 0)1Gf~aeMoro 
Hepe3oHaHcHoro noae~eHUR ~R UJonupo
BaHHoro ypOBHJI U UHTepnpeTupyeTCJI J<aJ< 
Cne~CTBUe UHTepci>epeHIUIOHHbiX 3cPcPel<TOB 
llpB llOJIBlleHUH ~OITOllHHTenbHblX MeXaHHJ· 
MOB o6pa30BaHUJI COCTaBHOrO R~pa. 

J1ccJie~oBaHHe 

6.HOJIOr.HqecKHX 06neKTOB 

0 HcnbiTIIQH cneKmpoMemp MaAoyzAoeozo 
pacceJIHUJI HeHTpOHOB ITO MeTo~y BpeMeHH 
nponeTa u Ha'laTa ero perynHpHaR 3Kcnny
aTaUHR . B cocTaB cneKTpoMeTpa /puc. 62/ 
BXO~JIT: l<OllllUMaTOpbl /Ha paCCTOJIHUU 
7,7 u 22 MOT HliPa/, o6paJeu c pe
rynupoaJ<oH TeMnepaTyphi B ~uana3oHe -5-:-
7+1000C OT BHelllllero TepMOCTaTaUJ<aMe
pa ~eTel<TOpOB /Ha paCCTOJIHUU 12,8 MOT 
o6pa3ua/. 

Ha puc. 63 noJ<a3aHbl 3Kcnepu-
MeHTanLHble ~aHHhle uccne~oBaHuH pacT
aopa 50S cy6qacTUUbl pu6ocoMbl E.Coli ~nH 
ceMu yrnoa pacceHHUH /5 ·10-3 -:
-:- 16.04. 10- 3 paoj. To'IHOCTL nonyqeH
Horo Ha OCHOBe 3TUX ~aHHblX 3Ha'leHUJI 
pa~uyca uHepWfU MoneKynhlpu6ocoMbl H g = 

= 79,J5±0,28 A ny'lllle TO'IHOCTU U3MepeHHR 
/±1 A I B ~pyrux 3KcnepuMeHTax. 

% 

~ 
62. CneKmpoMemp MaAoyzAoeozo pacceJI· 
HUJI HeumpoHoe no Memooy epe.MeHu npoAema: 
1 - peaKmop; 2,3 - KOAAUMQTIIOpbl; 4 - o6pa-
3el.#; 5 - OemeKmop. 



100 

60 

o'l%~o 
00 ISI~-6:) 
., 0 

0 0 

.. 
0 .. 

,o ~ 2.0 

~-79,75•q28A 

a 

2.5 3.0 3.5 t,.O ~u 

6 
/ 

/ 
/ 

W•L---~---#---±~~~~~~F-~~~ 
10 15 2.0 45 ~ J5 40 >.A 

63. MaAoyzAo8oe pacceJIHUe HeumpoH08 Ha 
pacm8opax pu6ocoM: a/ 3Q8UCUMOC11lb ezo 
UHC1/leHCU8HOC1/lU 0111 0/lUHbl 80/lHbl/, 6/ pe-
3Y/lb111Q1/l U3MepeHuu paouyca uHep~uu pu-
6ocoMbl. 

300 

100 /\ J ·\_ 
10 11 Al 

64. HeumpoHozpaMMa KO/l/lazeHa c y8AaJIC
HeHueM D 2 0 , noAy~eHHQJI MeTflOOOM MQAO
Y2/l080U owjJpaK~uu. IluKu coom8emcm8yKJm 
ompaJICeHUJIM /600/, /500/, /400/, /300/, 
/100/. 

OnbiT c KonnareHoM /pHc. 64/, o6na
~aro~HM HHTeBH~HOH CTPYKTypoii: C Be~

'IHHOH nepHonH'IHOCTH d = 630 7670 A , 
~eMOHCTpHpyeT npe~OCTaBnHeMyiO cneKT

poMeTpOM BOlMO)IQIOCTb H3y'leHHH ~HcPpaK-
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UHH B CTPYKTypax C 6onb1IIHM nepHO~OM. 
Ha OC H OBe ~HcPpaKUHOHHbiX MaKCHMYMOB, 

HJMepe HHbiX no~ yrnoM 16.10 -! pao, on

pe~eneHo JHa'leHHe d : 654±6 A . HHTeH

CHBHOC T H OTpa:>KeHHH JaBHCJIT OT CllOC06a 

yBna:>KH eHHH o6paJ.u;a. P e JynbTa Tbi CBH~e

TenbCT B YIOT 0 nepcneKTHBHOCTH npHMeHe

HHJI HM nynbCHOrO peaKTOpa HliP H MeTo~a 

BpeMeHH ·nponeTa ~nH Hccne~oBaHHH Mano

yrnoBor o pacceHHHH Heii:TpoHoB. 

~HH8MHK8 

KOHp;eHCHpOB8HHbiX Cpep; 

O B U3MepeHUJIX Heynpyzozo pacceJIHUJI 
HeHTpOH OB Ha MeTaHe npH TeMnepaType 

4, 9 K, BblnonHeHHbiX c noMOJUbiO cneKT-
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65. IlpuMep cneKmpa Heynpyzozo pacceJIHUJI 
HeumpOH08 HQ nO/lUKpUCTflQ/l/lU~eCKOM Mema
He npu meMnepamype 4,9 K, noAy~eHHozo 
noo Y2/lOM 150°. Ilo ocu a6c~ucc - 0/lUHQ 
80/lHbl naoaKJUIUX HeumpOH08 8 A. 
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66. IlpuMep cneKmpoe Heynpyzo p a cceJIH· 
HbiX /noo yz;aaMu ¢ I Heilmpo Hoe Ha 
aHmu¢eppoMaZHUmHoM noAuKpucmaAAU~e
CKOM o6pa31.1e FeMnNi(Be) . N • HOMep 
KaHaAa aHaAU3amopa WUpUHOU 32 M KC, f • 

nepeoaHHaJI o6pa31.#Y 3Hepzu.11 e M3B . 

cp 2 

• 
=-~.......,.._ ___ L, 

poMeTpa o6paTHOH reoMeTpHH, o6uapy:>KeH 

HOBbiH ypoaeHL /.IJ.Byrop6b1HllHK 0·2 C Bepx· 

HeH rpaHHD;eH 7,8 M3B Ha pHC. 65/. YpoBeHL 

HHTepnpeTHpyeTCJI KaK npOJIBJieHHe Bpama· 

TeJILHbiX B036y)K.IJ.eHHH 3KCHTOHHOrO THna, 

OTBeqaromux nepeuocy COCTOJIHHH CB060.IJ.· 

uoro KBaHTOBoro apameHHJI. Pauee no,IJ.o6· 

Hble 3KCHTOHbl /"MOJieKyJIJipHble pOTOHbl"/ 

6b1JIH Ha6JIID,IJ.eHbl TOJILKO ,IJ.JIJI BO,IJ.OpO,IJ.a. 

<> AHmu¢eppoMazHumHt.Je cnAaebl FeMnN.<Be) 
C paJJIHqHblM CO,IJ.ep:>KaHHeM 6epHJIJIHJI HJy· 

qaJIHCL C llOMOmLro pacceJIHHJI HeHTpOHOB 

MeTO.IJ.OM apeMeHH nponeTa. llonyqeHbl ue:H· 

TpouorpaMMbl H cneKTpbl ueynpyroro pac· 

CeJIHHJI /pHC. 66/. fioKa3aHO, qTo B036y:>K· 

,IJ.eHHJI C 3HeprHeH f = 46 M3B COOTBeTCT· 

ByroT JIOKaJIHJOBaHHbiM MO,IJ.aM KOJie6aHHH, 

CBJI3aHHblM C npHCYTCTBHeM 6epHJIJIHJI. llHKH 

npH 3HeprHH BbiWe 46 M3B HHTepnpeTHpy· 

IDTCJI KaK KOrepeHTHOe Heynpyroe MarHHT· 

uoe pacceJIHHe /MaruoHhl/,qTo yKaJbiBaeT 

67. CxeMa KoppeAJII.#UOHHozo cneKmpoMempa 
Ha HEPe· 30: 1 - peaKmop, 2- KOAAUMamop, 
3 • npepbleameAb, 4 • o6pa3el.#, 5 • OemeK· 
mop. 

~ 



Ha B03MO)I(JIOCTb Ha6mo,neHBJI MarHOHOB ,IJ;a
>Ke B nonBKPBCTaJIJJB'IeCKBX o6pa3UaX. 

<)HcnbutraH MooeAbHbJU eapuaHm KoppeJIJI
UBOHHoro cneKtpoMeTpa I PH C. 67 I Ha 
lf6Pe-30 .IJ;JIJI B3MepeHBJI Heynpyroro pac
ceJIHBJI TennoBwx HeHTPOHOB. ITpepwBaTe
neM Cny)I(Hn aniOMBHBeBWH .IJ;BCK,IJ;BaMeTpOM 
30 eM c nceB,nocnyqaHHOH nocne,noBaTenL
HOCTbiO 127 cerMeHTOB I OTKpwTwx JIB6o 
3aKpWTWX Ka,IJ;MBeMI. qaCTOTa BpaiUeHBJI 
COCTaBnJina 6000 o6/MUH npB cny'laHHOH 
4Ja3e OTHOCBTenbHO 'laCTOTW peaKTOpa. Ha
KOnneHBe B npe,nBapBTenLHaJI o6pa6oTKa 
,naHBWX BeJIBCb C nOMOlUbiO MaJIOH 3BM 
TPA-i c o6'beMOM naMJITB 16 K l128x128l. 
lhMepeHo ynpyroe B Heynpyroe pacceJIHBe 
HeHTPOHOB MOHoKpBcTannoM Al. ITony'leHw 

EmeV 

T 
20 

15 L 

10 

05 1 
68. 3aeucuMocmb 3Hepzuu (JoHoHoe E om 
a6comomHozo 3Ha~eHUJI UMnyAbca I q I OAJI 
MOHOKpucmaA710 OAIOMUHUJI. 
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,nBcnepcBOHHWe KPBBWe ,nng «<>oHOHOB, no· 
Ka3aHHw e Ha pBc. 68. 3,necb ,nBcnepcBoH
Hwe BeTBB L B T cooTBeTCTBYIOT HanpaB
neHBIO 1 1111 ,nng npo.nonLHOH (L) B none
pe'IHOH(T) KOMnOHe!IT. KBa.npaTaMB o603Ha
'leHW TO'IKB, paHee nony'leHHWe Ha CneKT· 
poMeTpe BKCH -300. KoppenJIUBOHHWH 
cneKTpOMeTp n03BOnBn B3MepBTb O,IJ;HO-

• BpeMeHHO· 39 «l>OHOHHWX nBKOB IBMeCTO 
o.IJ;Horo Ha BKCH -3001. 

<) ,lfu(Jp aKijUJI HeilmpOH08 Ha MOHOKpBCTaJI· 
ne re MaTBTa B BMnynbCHWX MarHBTHbiX 
nongx Hly'lanacb npB T = 240 K. MarHBT
HOe non e BW3WBaeT nOBOpOT BeKTOpaaHTB· 
4>eppoMarHeTB3Ma oT Hanpa:B.neHBJI, napan
neJibHor o OCB 11111, K nepneH,IJ;BKYnJipHOMy. 
B yen BBJIX 3KcnepBMeHTa 3TO Be,neT K 
yMeHLWeHBIO pacceJIHBJI I cnnowHaJI Kpii"BaJI 
Ha pH c. 69 I. 06Hapy>KeHo, o,nHaKo, noJIBJie
HBe .IJ;O OnHBTenbHOrO pacceJIHBJI lnyHKTBpl 
c yBeJIB'IeHBeM nonJI H .no 35 K3. YBe
nB'IeHBe pacceJIHBJI BHTepnpeTBpyeTCJI KaK 
pe3ynbTaT B03HBKHOBeHBJI OC06WX .IJ;OMe· 
HOB - 3apO,IJ;WWeH HOBOH 4>a3W C pa3MepaMB 
110 2-:- 103 I A , KOTopwe cymecTBeHHO 

1(100) 

1(10ttl 

1,5 

1,0 

0,5 

0 

T = 240K 

10 20 

,It\!\ 
I \ 

I \ 

I ' 
I ' ... __ 

30 40 H,kOe 

69. 3a BUCUMOCmb UHmeHCUBHOCmU MOZHUm· 
Hozo ompaxeHUJI /100/ e zeMamume om ee
AU~UHM MazHumHozo noAJI npu T = 240 K. 
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70. HeilmpoHozpaMMa 6 o6Aacmu nwco6: 
a/ /101/ u /011/ 6 NdFeO 3 npu meMne

~ pamype 300 K noo YZAOM pacceJIHUJI 95 °, 
~ A - OAUHa 60AHbl HeilmpoHa; 6/ mo JKe OAJI 

meMnepamypbl 80 K. 

MeHbWe Ha6mo~aeMbiX o6bi'IHO 110 5 A I. 
IIOHBneHHe TaKHX ~OMeHOB Be~eT K YWHpe
HHIO 3HepreTH'IeCKOrO CIIeKTpa HeiiTpOHOB, 
y'laCTBYIOIIUiX B pacce.!IHHH. 
0 MazHumHaJI cmpyKmypa opT<>4JeppHTOB 

Pr Fe 0 3 H Nd Fe O 3 HJMepeHa c paJpeweHH
eM l0,671,0lo/o MeTO~OM ~HdJpaKIUIH ITO 
BpeMeHH rrponeTa Ha paCCTO.!IHHH 34 M OT 
peaKTopa. ~nH orrpe~eneHHH HarrpaaneHHH 
aHTHdJeppOMarHHTHOH OCH HCIIOnb3 OBaHO C 0-
OTHOWeHHe HHTeHCHBHOCTeH OTpa)l(eHHH 
10111 H 11011. HJMeHeHHe noro cooT
HoweHHH IPHC. 701 C IIOHH)I(eHHeM TeMrre
paTypbl ~0 80 ° K ~eMOHCTpHpyeT IIOBOPOT 
MarHHTHbiX MOMeHTOB lrrepexo~ OT CTpyK
Typbl THIIa Gx K CTPYKType THIIa G z I . 

3KCITJiyaTaQJUI, 
COBeprneHCTBOBaHHe 
H pa3BHTHe 
OCHOBHWX ycTaHOBOK 
H arrrrapa TYPhi 

PeaKTop H ycKopHTe~u 

B 1975 ro~y peaKTOp HliP-30 rrpo
pa6oTan Ha 3KCIIepHMeHT 4200 'laCOB, H3 
HHX 1850 'laCOB - B pe)I(HMe COBMeCTHOH 
pa60Tbl C HH)I(eKTOpoM-yCKOpHTeneM 
JIY3-40. Bae~eHa B 3KcrrnyaTalUIJO ynyq
weHHaH CHCTeMa KOHTpOn.!l H 3~HTbl pe
aKTOpa. HJroToaneHbl, ycTaHoaneHbl HBBe
~eHbl B pa6oTy HOBble ypaHOBbie IIOMH)I(Hble 
JOHbl. PaJpa6oTaHa H HJroToaneHa MHWeHb 
HH)I(eKTopa HJ ecTeCTBeHHoro ypaHa. Hc
rronbJOBaHHe 3TOH MHWeHH II03BOnHnO yae
nH'IHTb MO~HOCTb peaKTOpa B 6ycTepHOM 
pe)I(HMe ~o 11 KBm. 



3neKTpocTaTuqecKHH ycKopuTeJih 3r -5 
3a 1975 ro.n. npopa6oTaJI 4176 qacoa. YcKo
PHTeJih 3r-2 3KCnJiyaTHpOBaJICH B COOT
BeTCTBHH C noTpe6HOCTHMH 3KCnepHMeHTa. 

l13MepHTeJibHO-Bbll.J:HCJIHTeJibHbiH 

QeHTp (HBU) 

B npouecce pa3pa6oTKH annapaTyphi 
.IJ.JIH HBU HI>Pa-2 BhlnOJIHeHonpoeKTHpoaa
HHe H MaKeTHpoaaHHe px.n.a aHanoro-uu~
poBhiX H UH~pOBhiX 6JIOKOB B CTaH)J,apTe 
KAMAK; ycTaHOBJieHhl TPH MaJihle 3BM; 
npoeKTHpOBaJiaCb H H3rOTOBJIHJiaCh 3JieKT
pOHHaH annapaTypa cneKTpOMeTpa )J;lfH-2, 
C03)J,aBaeMaH B KaqeCTBe THnOBOH. 

BhlnOJIHeH UHKJI pa6oT no C03.IJ.aHHIO 
pa)J,H03JieKTpOHHOH annapaTyphl )J,JIH peaK
TOpOB: H3rOTOBJieHa nyCKOBaH annapaTypa 
)J.JIH HI>Pa- 30, pa3pa6oTaHa qacTh anna
paTyphl )J.JIH npoeKTHpyeMhiX MeXaHHqecKHX 
ceJieKTopoa HI> Pa- 2. 

Pa3pa6aTblBaJIHch H npoeKTHpoaaJIHch 
cneKTpOMeTpHqecKHe H .n.pyrue 6JIOKH )J,JIH 

~H3HqecKHX 3KcnepuMeHTOB Ha HI>Pe- 30 
u3r-5. 

3KCnJiyaTHpOBaJIHCh H COBepweHCTBO
BaJIHCh ycTaHOBKH .n.eiicTBYIOIUero HBU: MO
)J.epHH3HpOBaHhl BXO)J.Hble ycTpOHCTBa aHa
JIH3aTOpOB Ali -4096, .n.ocTHrHyTa B3aHMO-
3aMeHHeMOCTh aHaJIH3aTopoa, ycoaepweH
CTBOBaHa CBH3h MHOrOMepHhiX aHaJIH3a
TOpOB c 3BM I>3CM -4. 3BM I>3CM -4 
npopa60TaJia Ha 3KCnepHMeHT H o6pa60TKY 
.n.aHHhiX 4300 qacoB. 

llo~rOTOBKa $H3Hl.J:eCKHX ycTaHOBOK 

~JIH .MBPa-2 

YcTaHOBKa "llonxpH30BaHHaH npoToH
Hax MHWeHh", npe.n.Ha3HaqeHHaH .IJ.JIH nony
qeHHH nOJIHpH30BaHHOrO ny~a HeHTpOHOB, 
HCnbiTaHa B 3KCnepHMeHTe nOH3yqeHHIOCnH
HOBOH 3aBHCHMOCTH HeHTPOHHoro ceqeHHH 
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)J.JIH 159 Tb .. KpucTaJIJI LMN HMeJI nnOiua.n.h 
25 CM 2 , nOJIHpH3aUHH npOTOHOB )J,OCTHra
Jia 70o/o. 

Bae.n.eH B perynxpHyiO 3Kcneya TaUHIO 
Ha nyqKe HeiiTpOHOB HI>P-30 cneKTpoMeTp 
MaJioyrJIOBOro pacceHHHH HeHTpOHOB no Me
TO.IJ.Y Bpe MeHH npoJieTa )J.JIH HeHTpOHHhiX HC· 
cne.n.oaa HH a o6nacTH MOJieKynxpHoii 6uo
norHH. 

lfcnbiTaH 20-MeTpOBhiH 3epKaJihHhiH 
HeHTpOHOBO)J. nOJIHOrO BHyTpeHHero OTpa
)l(eHHH, H 3rOTOBJieHHhiH no pa3pa6oTaHHOH 
B JIHcl> Me TO)J.HKe. 

lf3rOTOBJieH H ycTaHOBJieH B HeHTpOHHhiH 
KaHan .IJ.JI H ucnhiTaimii pa6oquii MaKeT 6oJih
woro KO peJIHUHOHHoro npephiBaTeJIH nyqKa 
HeiiTpOHOB. 

llpO)J.OJI)I(aJIOCh H3rOTOBJieHHe H HCnhi
TaHHe OT)J,eJihHhiX y3JIOB ycTaHOBKH "TpH
CTOM" )J.JIH H3MepeHHH 3 .)J..M. HeHTpOHa 
c noMOIUhlO YXH. 

Ha p eaKTope HI>P-30 C03.IJ.aH HeiiTpoli
HhiH KaHaJI H BhlnOJIHHJIHCh pa60Thl no ~op
MHpOBaHHIO HeHTpOHHhiX nyqKOB )J.JIH Me)J,H
K0-6HOJIOrHqecKHX HCCJie)J,OBaHHH. 

llpO.IJ,OJI)I(aJIHCh pa60Thl no C03)J.aHHIO 
/COBMeC THO C cl>3lf, 06HHHCK/ cneKTpo
MeTpa He ynpyroro paccexHHH ,D;HH- 2. 

Coopy)l(eHue .MBPa-2 

C HH)I(eKTOpOM 

llpO)J.OJI)I(aJIOCh CTpOHTeJibCTBO MOJUHO
ro peaKTopa HI>P-2 CHH)I(eKTopoM-ycKopu
TeJieM JilfY- 30. Jia6opaTOpHH nocTaBJIH
JIOCh TexHonoruqecKoe o6opy.n.oaaHHe, a 
TOM q~CJie: pa6oqHH 3K3eMnJIHp nO)J,BH)I(
HOrO OTpa)l(aTeJIH, Kopnyc aKTHBHOH 30Hhl 
peaKTOpa , 3JieKTpOHHaH annapaTyphl CHCTe· 
Mhl ynpaBJieHHH H 3aJUHThl. 

B x .n.e pa6oT Ha JIHY -30 pa3pa6oTaH 
H H3rOTOBJieH HOBhiH BapHaHT 3JieKTpOHHOH 
nywKH C 6oJiee BhiCOKHMH 3KCnJIYaTaUHOH
HhiMH napaMeTpaMH. 

<> <> <> 



HHJICeKmop K u..wnyAbCHOMY peaKmopy 
HliP-30 - AUHeUHbJU ycKopumeAb 3AeKm
poHoe JIY3-40. B 1975 zooy, 6Aazooap.R 
eeeoeHwo e QJiucmeue Hoeou ..wuweHu yc
KopumeA.R, MOU#HOC111b ycmaHoeKu yeeAu~eHa 
oo 11 KBm /e noAmopa pa3a/. 

........ 
Y3Abl noA.Rpu3oeaHHou npomoHHOU 
..wuweHu: a/ cucme..wa 6bJcmpozo /10 c/ 
peeepca nOAJipU3QijUU H€U111pOH08; 
6/ nyAb111 ynpaeAeHu.R ycmaHoeKou . 

...... 



KoMnAeKc annapamypbJ: JIOepHblii pe(JpuJtCepamop, Ma2HU111HbJi.i KaHaA 
U nOAJipU3Q1110p 0/lJI UCC/le006QHUU C nOAJIPU306QHHbJMU JIOpaMU U Heii-
1!1pOHQMU HQ HeU1!1pOHHOM ny~Ke UM nyAbCH020 peaK1110pa. 

CmeHo OAJI ucnbzmaHUJI ceKijUU yc
Kopume.~nHoii mpy6Ku Ha eaKyyM. 

Co3oaHa ycmaHoe Ka 
OAJI noAy~eHUJI ny~Ka 
HeiimpoHoe Ha 3r- 5 
nymeM 6oM6apoupo e
Ku npomoHaMu Muw e
HU U3 ~UC111020 AU1/IUJI. 
0Ha npeoHa3Ha~eHa 
OAJI 3KcnepuMeHn oe 
no uccAeooeaHu~ 
(n, a)- peaKijUU. 
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Jla6opa TopH.H 
(.,) 

BhlqJ1CJIHTeJibHOH 
TeXHHKH 
H aBTOMaTH3aQHH 

--

0CHOBHLie YCHnBJI na6opaTOpHH B HCTeK· 

weM ro,ny 6LinH HanpaaneHLI Ha ,nanLHeii:wee 

pa3BHTHe H nOBLIWeHHe 3~eKTHBHOCTH 
n;eHTpanLHOrO H3MepHTenbHO"BLiqHcnH· 

TenbHOrO KOMnneKCa 06'be,IJ;HHeHHOrO HH· 

CTHTyTa, paCWHpeHHe ero KOH4JHrypaiJ;HH 

H ynyqweHHe MaTeMaTHqecKoro o6ecneqe

HHJI; Ha 34J4JeKTHBHOe HCnOnb30BaHHe 6a30" 

BLIX 3BM HHCTHTyTa, a TaK)I(e CKaHHpyiDmeB: 

aBTOMaTHqecKOB H nonyaBTOMaTHqecKOB 

annapaTypLI ,IJ;nJI npOCMOTpa H H3MepeHHJI 

CHHMKOB C TpeKOBLIX KaMep. 

3aaepwanocL coJ,naHHe H ocymecTsnM

cJI 3anyCK B 3KCnnyaTaiJ;HIO KOMnneKCOB 

nporpaMM Ha CDC-6400 H :S3CM-6 ,nn.11 
aBTOMaTHqeCKOB o6pa60TKH ,naHHLIX 3KCne· 

puMeHTOB no 4JH3HKe 3neMeHTapHLIX qacTH~ 

H aTOMHOrO Jl,D;pa, a TaK)I(e MO,D;H4JH~HpOBa· 

nocb MaTeMaTuqecKoe o6ecneqeHHe 4JH3H· 

qeCKHX 3KCnepHMeHTOB Ha nHHHH C 3BM. 

Jf3yqanHCb B3aHMO,IJ;eBCTBHJI npH BLICO· 

KHX 3HeprHJIX npOTOHOB H ,neBTpOHOB C Jl,IJ;· 

paMH ao,nopo,na, ,neB:TepHJI H yrnepo,na, a 

TaK)I(e HeBTpOHOB C npOTOHaMH H HCCne,no· 

BanOCL po)I(,IJ;eHHe CTpaHHLIX qacTH~ B nHOH· 

npOTOHHLIX COy,napeHHJIX. 

BLinonHJlnHcL TeopeTHKo-qucneHHLie 

uccne,noaaHHJI peweHHB HenHHeBHLIX Ja,naq 

B CBJI3H C Hay'IHO"HH)I(eHepHLIMH pa6oTaMH, 

npoao,nHMLIMH B OH.HH. 
3HaqHTenLHaJI qaCTb npHBO,IJ;HMbiX pe" 

JynLTaToB nonyqeHa B coTpy,nHuqecTBe na-

6opaTopHH C HHCTHTyTaMH CTpaH·yqaCTHH~ 

OH.HH. 

Pa3BHTHe H Hcrro~h30BaHHe 
H3MepHTeJibHO
BhlqHCJIHTeJibHOf'O 
KOMrrJieKca OMHM 

PacmHpeuHe KOH$HrypaQHH 38M 
QeHrpa~hHoro KOMn~eKca 

Ha 3BM CDC-6200 npoae,neHLI pa6oTbi 

no pa3BHTHIO 3TOB BbiqHCnHTenLHOBMalUHHbl 



JJ.O ypoBHH CDC-6400 . llpH 3TOM ycTaHoB
JieHhi J],OnOJIHHTeJibHO J].Ba HaKOnHTeJIH THITa 
CDC-841 Ha MarHHTHhiX JJ.HCKax cocMeHHhiM 
naKeToM, a TaiOKe BBeJJ.eHa HOBaH onepai.Ul
OHHax cHCTeMa SCOPE(3.4). B pe3yJihTaTe 
npOH3BOJ].HTeJibHOCTh BbJqHCJIHTeJibHOH CH
CTeMbl CDC noBhiCHJiacb Ha 20- 30o/o, a 
nOJib30BaTeJIH noJiy'IHJIH J].OCTyn K qaCTHhiM 
naKeTaM J].HCKOB. 

HA 3BM .63CM -6 3asepmeHhi pa6oTbi 
no BBOJJ.Y B 3KCnJiyaTai.UliO 8 CTaHJ].apTHbiX 
HaKOnHTeJieH Ha MarHHTHbiX J].HCKaX 
EC -5052, KOMMyTaTopa MarHHTHhiX JJ.HC
KOB H CTOHKH nHTaHHH. 

B Haqane 1975 roJJ.a CJJ.aHhi c 3Kcnnya
Ta:u;HIO TaK:>Ke 8 HaKonHTene:H: THITa EC -5012 
Ha MarHHTHhiX neHTax. H3rOTOBJieH H oT
Jia:>KeH BTOpOH KOHTpOJIJiep J].JIH nOJ].KJIIOqeHHH 
K li3CM -6 ei.Qe BOChMH HaKOnHTeJieH 
EC -5012. 

K 3BM .63CM -4- I H .63CM -4- II now 
KJIIOqeHo no 4 HaKonHTenx EC- 5012. 

Pa3pa6oTaH npoeKT 6noKa conpx:>KeHHH 
HaKonHTenx EC -5010 Ha MarHHTno:H:neHTe 
c 3BM M-222. Pa6oTa npoBOJJ.HTCH no 3a
JJ.aHHIO AH MHP. 

Co3~aHHe H pa3BHTHe 

MaTeMaTuqecKoro o6ecneqeHH~ 

3BM 
Pa3pa6oTaHa H BBeJJ.eHa B 3KcnnyaTa:o;HIO 

Ha 3BM .63CM-6 nporpaMMHaH CHCTeMa 
,ZJ;,ZJ;-75, BKJIIoqaJOI.QaH B ce611 J].HCneTqep J].JIH 
ynpaBJieHHH pa60TOH BHeiiiHHX ycTpOHCTB ' 
MamHHhi H opraHH3a:o;HH MYJihTHnporpaM
MHOH o6pa60TKH 3aJ].aq B nOTOKOBOM pe:>KH
Me, pa3BHTYIO nOJ],CHCTeMy nporpaMMHpOBa
HHH, COJ].ep:>Kai.D;yiO J].Ba BapHaHTa TpaHCJIHTO
poB c H3hiKa <l>OPTPAH, TpaHCJIHTOpbl 
c H3hiKos AJirOJI H ABTOKO,D;, a TaK:>Ke 
06IIIHPHYIO 6H6JIHOTeKy nporpaMM o6I.D;ero 
Ha3HaqeHHH H nporpaMMbl J].JIH pa60Tbl C 
HHdJOpMaD;HOHHhiMH MaCCHBaMH Ha J].HCKaX 
EC -5052. OpHeHTa:o;Hx sce:H: cHcTeMhi Ha 

• 

-... 
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IIIHpOKOe npHMeHeHHe ,lJ,HCKOBhiX YCTaHOBOK 
THna EC -5052 JJ.JIH pa3Mei.QeHHH oqepeJ].e:H: 
3aJ].aq, 6H6JIHOTeK, pe 3YJihTa TOB cqeTa H 
HHdJopMaD;HOHHhlX MaCCHBOB nOJih3 OBaTeJieif: 
C,lJ,eJiaJIH ee npaKTHqecKH MaKCHMaJihHO 3dJ
dJeKTHBHOH J].JIH MalllHHhl TOH KOHdJHrypa:o;HH, 
KOTopax 3KcnnyaTupyeTcx ceif:qac B OHJIH. 
CneJJ.yeT OTMeTHTh, qTo CHCTeMa .n;.n; -75 
o6ecnequsaeT ceif:qac B cpeJ].HeM 95-98* 
3arpy3KH :u;eHTpaJihHoro npo:u;eccopa 
.63CM - 6. llpH 3TOM MOryT pernaThCH O,lJ,HO
BpeMe no 2-3 3aJJ.aqu noJih30BaTene:H: H JJ.O 
4-x cny :>Ke6Hhlx 3aJJ.aq. BBOJJ. B 3KcnnyaTa
D;HIO HOBOrO TpaHCJIHTOpa C H3hiKa 
<l>OPT P AH, CJJ.eJiaHHoro B 1975 rOJJ.Y, TaK:>Ke 
nOBhiCHT 3dJdJeKTHBHOCTh .63CM -6. 

C0 3JJ.aHhi nporpaMMHhle 3MYJIBTOphi 
MaJihiX 3BM, n03BOJIHIOI.QHe BeCTH no,lJ,ro
TOBKY H OTJiaJJ.KY Ha .63CM -6 nporpaMM, 
HanHcaHHhiX JJ.JIH 3 B M TP A H M- 6000. 

3BM 

3KCllJiyaT~H~ 
3JieKTpOHHbiX BblqHCJIHTeJibHbiX 

MaiiiHH 

ro,lJ,o- 06I.D;ee CpeJ],He- qHCJIO 
soH: none3- cyToq-
nnaH Hoe Hoe no-
/e 'lac/ speMx Jie3Hoe 

cqeTa speMx 
3a roJJ. cqeTa 
I e 'lac/ I e 'lac/ 

npo
ny
I.Qen
HhlX 
qepe3 
3BM 
3aJ].aq -----------------------------------

.63CM - 6 6000 
CDC-6400 5880 

6960 
7490 

20,5 
21,3 

68290 
94776 

Co3~aHHe H pa3BHTHe 

aBTOMaTHqecKHX H llOJiyaBTOMaTHqecKHX 

CHCTeM o6pa60TKH 

KaMepHbiX CHHMKOB 

<)"Cn upaAbHblU U3MepumeAb - 1". llpo
BeJ].eHa peBH3HH H MOJ].epHH3aD;HH OnTHKO
MeXaHHqeCKOH qacTH aBTOMaTa Ha OCHOBa-
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HHH pe3yJlbTaTOB OnhiTa 3KCnJiyaTa~H B 
1974 ro,IJ;y. 

Bne,IJ;eH pe)I(HM ynpanneHH.H cKaHHpona
HHeM C HCnOJih30BaHHeM ,IJ;aHHhiX npe,IJ;BapH· 
TeJibHOrO npOCMOTpa, 3anHCaHHhiX Ha 
MarHHTHYIO JieHTY. 

Ilpone,IJ;eHhl Hccne,IJ;onaHH.H no yn yqrne
HHIO anropHTMOB i}JHJihTpauHH. B pe3yJihTaTe 
yconeprneHCTBOBaHH.H nporpaMM CKOpOCTh 
i}JHJihTpauHH ,IJ;one,IJ;eua ua 3 BM E 3 CM- 6 
AO 8 ceKyHo/co6bJmue H ua CDC -6400 ,IJ;O 
2,5 ceKyHo/co6blmue. 

0CKaHUPYIOJIIUU aemoMam HPD . 3anep
rneHhl H3rOTOBJieHHe H aBTOHOMHa.H Ha • 
CTpOHKa MaKeTOB 3JieKTpOHHhiX 6JIOKOB MO· 
,IJ;epHH3HpOBaHHOH 3JieKTpOHHKH aBTOMaTa. 

HanHcaubl H OTJia)l(eHhl TecTOBhie npo
rpaMMhl nponepKH pa6oThl ncex 6noKon uo
noii: 3JieKTpOHHKH HPD /nponepKa CB.H3eii:, . 
nponepKa I}JyHKUHOHHpOBaHH.H, nponepKa 
B HMHTaUHOHHhiX pe)I(HMaX H T .,IJ;.j. 

Ilo,IJ;rOTOBJieH H npHH.HT npoeKT " IlOBhl" 
llieHHe 31}J<PeKTHBHOH npOH3BO,IJ;HTeJibHOCTH 
HPD B ,IJ;Ba pa3a". 

IIpone,IJ;eH nepnhlii: 3Tan MeTO,IJ;HqecKoro 
auaJIH3a pe3yJihTaToB H3MepeuHB:,non yqeu
HhiX c noMOIUhiO HPD , KOTOphiH n oKa3aJI, 
qTo ToquocTh, ,IJ;anaeMa.H uenhiO 
HPD- THRESH (HPD >. panua Toqu ocTH, 
,IJ;anaeMoii: uenbro IIYOC- THRESH /IIY OC/. 
HaqaT Macconhlii: o6cqeT ,IJ;aHHhix c HPD. 

0 AemoMam Ha 3AeKmpoHHo- Ay<~eeou mpy6-
Ke A3JIT-2/160. IihiJIH 3aneprneHhl MOHTa)l( 
H HaCTpOHKa OCHOBHOrO o6opy,IJ;OBaHH.H 
cKaHHPYIOIUero ycTpoii:cTna A3JIT- 2/160, 
B TOM qHCJie: 

aj onTHKO- 3JieKTpOHHOH CKaHHPYIOIUeH 
ycTaHOBKH; 

6/ ynpaBJI.HIOIUero 6noKa ua 6a3e 
3BM E3CM-4; 

n/ o6opy,IJ;onaHH.H, nocTynHnrner o no 
KOHTpaKTY H3 ~EPHa; 

r/ cpe,IJ;CTB ,IJ;Hanora qenoneKa H 3BM; 
A/ o6opy.IJi-BaHH.H KaHana CB.H3H Me)I()J;y 

ynpaBJI.HIOIUeii: 3BM E3CM -4 H CDC -6400. 

AnnapaTypa anToMaTanepene,IJ;euanpe· 
)I(HM KpyrnocyToquoB: pa6oThl. 

OAemoMam Ha 3AeKmpoHHo- Ay<~eeou mpy6· 
Ke A3JIT-l. Bne,IJ;eua B 3KcnnyaTaUHIO npo· 
rpaMMa on-line ·KOHTpOJI.H pe3yJihTaTOB 
o6pa60TKH CHHMKOB H KaqecTBa pa60T~ 
onepaTopon. 

Y coneprneucTnonaHhl cpe,IJ;cTna ,IJ;Hanora 
onepaTopa c 3BM. B pe3yJihTaTe nonhiCHJICJI 
npoueuT co6hiTHH, ycnernuo nporne,IJ;lliHX npo· 
rpaMMhl KHHeMaTHqecKoro auanu3a. 
A3JIT ·1 nepene,IJ;eH ua KpyrnocyToqublii: pe • 
)I(HM pa60Thl. 

OllpocMompoeo- U3MepumeAbHble npoeK· 
mopbl EllC- 3Y- M2. Ilpone,IJ;eua 6onhrnaJI 
qacTh pa6oT no HaCTpOHKe MaKeTHOrO o6· 
pa3ua EIIC- 3Y- M2, H3roTonneuuoro B 
~3Me OIUIH. 

IlpH60p 6biJI npe,IJ;~.HBJieH Ha paCCMOT" 
peuHe Me:lKBe,IJ;OMCTBeuuoB: KOMHCCHH AH 
CCCP, o,IJ;o6peu H peKoMeH,IJ;onau B cepuii:uoe 
npoH3BO,IJ;CTBO. Ynpanneuue uayquoro npu· 
6opocTpoeHH.H AH CCCP npHH.HJIO perneuue 
o BhmycKe cepHH npoeKTopon EIIC- 3Y • M2. 

OnYOC-CAMBT-E3CM-4. Heo6xo,IJ;H· 
MOCTh H3MepeHHH CJIO)I(HhiX C06hiTHH Ha 
nonyanToMaTHqecKHx ycTpoii:cTnax IIYOC 
H CAMET o6ycnonHna ,IJ;anhueii:wee pa3BH· 
THe CHCTeMbl 3THX nonyaBTOMaTOB Ha JIHHHH 
c 3BM. 

Iihma 3aneprneua MOAHi}JHKaUH.H MaTe· 
MaTuqecKoro o6ecneqeuH.H 3TOH CHCTeM~ 
H paClliHpeHhl B03MO)I(HOCTH 3JieKTpOHHOH 
CXeMbl CB.H3H nonyaBTOMaTOB C 3BM 
E3CM -4. B pe3yJihTaTe ua JIHHHIO c 
E3CM ·4 MO)I(HO no,IJ;KJIIOqaTh o,IJ;uonpeMeuuo 
15 nonyanToMaTOB IIYOC H 6 cTonoB 
CAMET. 

Bno,IJ; B 3KcnnyaTaUHIO uonoii: CHCTeM~ 
nporpaMM o6ecneqHJI BhiCOKYIO Ha,IJ;e)I(HOCTL 
CHCTeMbl H n03BOJIHJI ycnelliHO BhlnOJIHHTL 
/COBMeCTHO C <I>H tiCAH/ pa3pa6oTKY npo· 
rpaMMHOro aBTOCOnpOBO)I(,IJ;eHH.H /IIAC/ Ha 
CTonax CAMET, a TaK)I(e no,IJ;rOTOBHTL nne· 
,IJ;eHHe on-line ·KOHTpOJI.H H3MepeHHH Ha 



nonyaBTOMaTaX ~0 npOCTpaHCTBeHHOH pe
KOHCTPYKUHH BKJIIOqHTenhHO. 

B CBJI3H c Heo6xo~HMOCTh10 ~anLHei
wero llOBbiWeHHJI npOH3BO~HTenbHOCTH Tpy
~a npH H3MepeHHJIX cnmKHbiX C06biTHH B Jla-
6opaTOpHH BbJqHCnHTenbHOH TeXHHKH H 
aBTOMaTH3aUHH llO~rOTOBneHbl ~Ba npoeKTa: 
"IIYOC-KAMAK" H "Pa3BHTHe CHCTeMbl 

IIYOC-CAMET-1i3CM-4". 

llpOCMOTp H H3MepeHHe 

CHHMKOB C TpeKOBbiX KaMep 

IlpOCMOTp CHHMKOB CO BCeX TpeKOBbiX 
KaMep OH.HH B 1975 ro~y npoBO~HJICJI Ha 
CTonax YIIC-50-80, JiiiC-1, BIIC-2 
H CAMET. 

B 1975 ro~y 6hlno H3MepeHo Ha nony
aBTOMaTHqecKHX ycTpOHCTBaX /IIYOC H 
CAMET/ 90 TbiC. co6hiTHi H Ha aBTo
MaTHqecKHX CKaHHPYIOIUHX ycTpOBCTBaX 
I HPD, A3JIT -1, CH -1/ 160 Tblc. co6biTHH 
c pa3nHqHbJX TpeKOBhiX Ka¥ep OH.HH. 

MeTo~bi 

BH3yaRbHOH CB~3H C 3BM 

3aBepweHbl pa3pa6oTKH H HaqaTa om.IT
HaJI 3KCnnyaTaUHJI rpa4JHqecKHX ~HCnneHHbiX 
cHcTeM Ha 6a3e ToqeqHbJX ~HcnneeB OCK -1 
H OCK-2 H rpa4JHqecKHX ~HcnneeB Ha 3a
noMHHaroiUei 3JIT. 

Pa3pa6oTaHa y~aneHHaJI ~HcnneiHaJI 

CTaHUHJI, B COCTaB KOTOpOH BXO~JIT 3BM 
M -6000, rpa4JHqecKHi ~Hcnnei H nepH-
4JepHHHble ycTpOHCTBa. 3Ta CTaHUHJI npe~
Ha3HaqeHa ~nJI o6pa60TKH ~aHHblX Ha 3BM 
1i3CM -6 B pe)f(HMe ~Hanora. 

C~aHo B 3KcnnyaTaUH10 nporpaMMHoe 
o6ecneqeHHe ~HcnneiHhlX CHCTeM, Hawe~
wee npHMeHeHHe B OH.HH MJI peweHHJI 
3a~aq TeopeTHqecKoi H 3KcnepHMeHTanL
Hoi 4JH3HKH. 

HaqaTbl TaK*e pa6oTbl no pacWHpeHHIO 
cpe~CTB ~OCTyna K Ji3CM ·6 C llOYOIUb10 
TepMHHanbHOrO o6opy~OBaHHJI HH~HBH~y

anbHOrO nonL30BaHHJI. 
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Pa3p a6oTKa 
MeTO~OB pacqeTOB H 
C03AaHHe CHCTeM o6pa60TKH 
3KcrrepHMeHTaRhHwx AaHHWX 

CHcTeMbi 

rrporpaMM o6pa6oTKH 

KaMepHWX CHHMKOB 

3aKoHqeH nepeBO~ c 3BM 1i3CM -6 
Ha 3 B M CDC-6400 CHCTeMbl nporpaMM 
o6pa60TKH 4JHnhMOBOH HH4JopMaUHH. Ilo npo
rpaMMaM npoBe~eH npo6HblH o6cqeT ~aH
HbiX C MeTpOBOH H 2- MeTpOBOH )f(H~KOBO~O
po~HbiX KaMep JIB3 H npOBO~HTCJI MaCCOBbiH 
o6cqeT C06wTHH, H3MepJieMbiX Ha "CnH· 
panbHOM H3MepHTene". 

Pa3pa6oTaHhl MeTO~hl npoBepKH pe-
3ynLTaTOB 06Mepa KaMepHbiX CHHNKOB, 
KOTOpble ll03BOnJI10T npOH3BO~HTb OT6pacbl· 
BaHHe "nnoxo H3MepeHHhlX" co6biTHi B pe
)f(HMe on-line npH 4JunLTpauuu pe3ynLTa
TOB cKaHupoBaHHJI Ha CH- 1. 

IIporpaMMa THRESH npucnoco6neHa 
~nJI o6pa60TKH MHOronyqeBblX C06b1THH C 
KaMe phi "Jlro~MHna", H3MepJieMblX Ha H PD. 

H a 3BM 1i3CM -6 H CDC-6400 BBe~eHa 
B ~eHCTBHe HOBaJI BepCHJI cny)f(e6HbiX naKe
TOB c CTeMbl rH,LJ;PA. 

Co3~aHa HoBaJI BepcuJI reoMeTpuqecKoi 
nporpaMMbl /rEOMCK/, npe~Ha3HaqeHHOH 
MJI o6pa6oTKH co6hlTHi, perHCTpupyeMbiX 
B CKM -200. 

J1crrORb30BaHHe 3BM 

Ha RHHHH 

C 3KCrrepHMeHTaRbHblMH 

ycTaHOBKaMH 

0 B ce.R3U c opueHmaa,ueuyc•aHoeKuBHC 
Jla5opaTOpH~ BbiCOKHX 3HeprHR Ha TIOHCK 
"oqapOBaHHbiX" qacTHU npOH3Be~eHa MO~H-
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~HKaUHR HMeBmerOCR MaTeMaTHqe cKOrO 
o6ecneqeHHR. 

l13MeHeHa onepaUHOHHaR CHCTeMa ,_yqH· 
TbiBaiOIUaR cneuHciJHKY pe)I(HMOB pa60Tbl yc
TaHOBKH. 

llpoBe.n:eHhl Hccne.n:oBaHHR no pacn o3Ha
BaHHIO TpeKOB. 

Co3.n:aH KOMnneKc nporpaMM KOHTponR 
nponOpUHOHallbHbiX KaMep H CHCTeMbl H36H
paTellbHOrO 3anycKa. 

.llpo.n:oll)l(anHch pa6oThl no coJ.n:aHHIO 
MaTeMaTHqecKoro o6ecneqeHHR ycTaHOBKH 
<I>OTOH. 

llpoBe.n:eHa oTna.n:Ka reoMeTpHq ecKou 
nporpaMMhl Ha nonyqeHHOM 3KcnepHMeH
TanhHOM MaTepHane. 

Co3.n:aHa nporpaMMa Koop.n:HHaTop 
.n:nR nporpaMMHoro nepeKnroqeHHR pe)I(HMOB 
ycTaHOBKH. 

:laBepweHo coJ.n:aHHe MaTeMaTHqecKoro 
06ecneqeHHR .Il:llR yCTaHOBKH no n OHCKy 
HOBbiX MeTaCTa6HnhHbiX qaCTHU. 

Co3.n:aHa CHcreMa nporpaMM, no 3BOnR
IOIUaR OCyiUeCTBllRTb c6op .n:aHHbiX, HX non
HYIO o6pa60TKY H KOHTpOnh o6opy.n:oBaHHR B 
peanhHOM MaCWTa6e BpeMeHH. 

0Tpa6oTaHa MeTO.Il:HKa aHanH3a .n:aHHbiX 
c ycTaHOBKH, BKnroqaroiUeH nponopuHoHanh
Hhle H .n:peuciJoBble KaMephl. 
0 06pa6omKa cneKmpoe. CoJ.n:aH BapHaHT 

MaTeMaTHqecKoro o6ecneqeHHR .n:nR 3BM 
li3CM -6, n03BOllRIOIUero BeCTH OQpa 6oTKy 
60llbWHX MaCCHBOB HHciJOpMaUHH O.Il:HOTHnHOH 
CTPYKTyphl. 

Pa3pa6oTaH npoeKT MaTeMaTHqecKoro 
o6ecneqeHHR H3MepHTenhHoro Mo.n:yn R .n:nR 
ycTaHOBKH CITWH. 

)J.nR OHMY no.n:roToBneHa K BBo.n:y B 
3KCnnyaTaUHIO neHTOqHo-OpHeHTHpOBaHHaR 
CHCTeMa MaTeMaTHqecKoro o6ecneqeHHR 
3BM M-6000 Ha nHHHH c 3BM li3C M-6. 

0 .5ec¢uA&MoeaJI cucmeMa perHCTpaUHH 
H o6pa60TKH HHciJOpMaUHH CO CTpHMepHbiX 
KaMep. 3aBeplr:IeHhi pa6oThl no coJ.n:aHHIO 
TeneBH3HOHHOH ycTaHOBKH /c HCnOllb 30Ba-

• 

HHeM nniOM6HKOB/ Ha llHHHH C 3BM 
M-6000. 

Pa3pa6oTaHa H HCnbiTaHa B pe)I(HMe CKa
HHpOBaHHR TeCT·06beKTOB npeUH3HOHHaR 
OTCqeTHaR CHCTeMa .Il:llR perHCTpaUHH KOOp· 
.Il:HHaT TpeKOB. 

Pa3pa6oTaHhl yHHBepcanhHble 6noKH yn
paBneHHR CKaHHpOBaHHeM .Il:llR nepe.n:aiOIUHX 
TeneBH3HOHHhiX Tpy6oK, a TaK)I(e cneuHanb
HaR TeCTOBaR annapaTypa .Il:llR aBTOHOMHOH 
npoBepKH TeneBH3HOHHOH YCTaHOBKH H HC
cne.n:oBaHHR xapaKTepHCTHK Tpy60K /HM
nynhCHble HCTOqHHKH CBeTa, reHepaTOp no.n:
)I(Hra CBeTO.Il:HO.Il:OB, nporpaMMHOe yCTpOH
CTBO H .n:p./. 

MeTOAhi 

npHKJiaAHbiX BbiQHC.1eHHH 

llonyqeHo peweHHe o6paTHOH Ja.n:aqH 
TeopHH pacceRHHR MeTo.n:oM HbiOTOHa- KaH
TopoBHqa C HCnOllb30BaHHeM perynRpH3a· 
UHH. )J.aHo o6ocHoBaHHe ~eTo.n:a H npe.n:no
)l(eHa npocTaR 'cxeMa cqeTa. 'tiHcneHHhle 
pacqeTbl noKa3anH .Il:OCTa TOqHyiO 3clJciJeKTHB
HOCTb HOBOrO MeTo.n:a. 

Pa3pa6oTaHbl HOBble MeTO.Il:hl qHcneH
Horo peweHHR Ja.n:aq Ha co6cTBeHHhie 3Ha
qeHHR .Il:llR HHTerpo- .Il:HclJciJepeHUHanbHbiX 
ypaBHeHHH B TeopeTHqecKOH ciJH3HKe. llpo
Be.n:eHbl HCCne.n:oBaHHR KBa3HCTaUHOHapHbiX 
COCTORHHH Me30MOneKyn Bo.n:opo.n:a. 

llpoBe.n:eHo qHcneHHOe Hccne.n:oBaHHe 
3lleKTpOMarHHTHbiX noneH, B036y)l(.n:aeMbiX 
.Il:BH)I(eHHeM nnOTHbiX cryCTKOB 3lleKTpOHOB 
B HeO.n:HOPO.Il:HhiX CTpyKTypax, npe.n:cTaBllRIO
IUee 6onbWOH HHTepec .Il:llR KOnneKTHBHbiX 
MeTo.n:oB ycKopeHHR. MaTeMaTHqecKH Ja.n:a
qa CBenacb K CHCTeMe ypaBHeHHH MaKe
Benna B HeO.Il:HOPO.Il:HOH o6naCTH C .Il:BH)I(y
IUHMCR pa3phiBOM B npaBoH qacTH. Wcnonb-
3YR MeTO.Il: KOHeqHhiX pa3HOCTeH C HepaBHO
MepHOH CeTKOH, nonyqeHHYIO CHCTeMy ypaB
HeHHH y.n:anocb peWHTh Ha 3BM. 

3aBepweH UHKn pa6oT no Hccne.n:oBaHHIO 
clJopMbl cryCTKa 3neKTpOHOB B KOnneKTHB

HOM ycKopHTene OHMY. B cB.R3H c 3THM 



pa3pa60TaH MeTOA CYMMHpOBaHHH KpaTHbiX 

TpHrOHOMeTpH'IeCKHX PHAOB C HCnOJib30-

BaHHeM perynHpH3aiJ;HH H 4JaKTOpH3aiJ;HH. 

llpOAOJI~anHCb HCCJ1eAOBaHHH pa3J1H'I

HbiX MOAeneH COJIHTOHHOrO THna B HenHHeii

HOH KnaCCH'IeCKOH TeOpHH nonH. bbinO 06-

Hapy~eHO, 'ITO npH B3aHMOAeHCTBHH COnH

TOHOB B paMKaX CBH3aHHbiX ypaBHeHHH 

IllpeAHHrepa H JiyCCHHeCa B03MO~HO YCKO

peHHe "qacTHIJ;", COCTaBJIHIOIIJ;HX COJIHTOH. 

113yqaJ1HCb npo6neMbl CTOXaCTH3aiJ;HH ABH

~eHHH B HenHHeHHblX CHCTeMaX, AOnyCKaiO

IIJ;HX conHTOHHbie pemeHHH I c noMOIIJ;hiO 

MaTeMaTH'IeCKOrO MOAenHpOBaHHH/. llOKa-

3aHO, 'ITO B npH6nH~eHHH OAHOrO, B03MO~HO 

ABYX, B3aHMOAeHCTBYIOIIJ;HX CKanHpHbiX no

neB: HeOAHOMepHbiX yCTOH'IHBhiX CTaiJ;HOHap

HbiX pemeHHH He CyiiJ;eCTByeT, 'ITO npeACTaB

nHeTC.R BeCbMa HHTepeCHblM KaK C TO'IKH 

3peHH.R TeOpHH nna3Mhl, TaK H HenHHeHHOH 

KnaCCH'IeCKOH TeOpHH non.R. 

BLmonHeHbi pa6oTbl no npo6neMe ycToB:

'IHBOCTH penHTHBHCTCKHX 3J1eKTpdHHbiX KO

neu. llonyqeHHbie C nOMOIIJ;biO MaTeMaTH'Ie

CKOrO MOAenHpOBaHHH pe3yJ1bTaTbl yKa3bl

BaiOT Ha B03MO~HOCTb HeJIHHeHHOH CTa6HnH-

3aUHH npoAonhHOH HeycTOH'IHBOCTH Koneu 

H cornacyroTc.R c pe3ynLTaTaMH, nony'leH

HhiMH B JiepKnH AJI.R He CJIHlliKOM 60J1blliHX 

TOKOB. 

Pa3pa6aTLIBanHch anropHTMhi pemeHHH 

3aAa'l Ha C06CTBeHHbie 3Ha'leHH.R AJIH ypaa

HeHH.R IllpeAHHrepa c noTeHuHanoM CaKco

Ha- ByAca. CocTaaneHbi nporpaMMhi H ae

AeTC.R OTpa60TKa pa3HOCTHhli anropHTMOB 

Ha 3BM. 
CocTaaneHhi nporpaMMhi Bhi'IHcneHH.R 

KOMnOHeHT MarHHTHOrO non.R yCKOpHTen.R 

/cHHxpo4Ja3oTpoHa/ c yqeToM HCKa~eHH.R 
ero MeAHaHH<>H nnocKOCTH /nporH6/. Pac

C'IHTaHbl nepHOAH'IeCKHe TpaeKTOpHH B 3THX 

non.RX, xapaKTepH3YIOIIJ;He 4JaKTH'IeCKOe OT

KJIOHeHHe 3aMKHYTOH TpaeKTOpHH B CHHXpO-

4Ja30TpOHe OT paBHOBeCHOH TeopeTH'IeCKOH 

Op6HTbl nOA BJ1H.RHHeM reoMeTpH'IeCKHX HC

Ka~eHHH MeAilaHHOH nnOCKOCTH. 
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--
llpoBeA.eH paC'IeT pacnpeAeneHH.R Mar

HHTHOrO non.R AJI.R HeCKOJibKHX KOH4JHrypaUHH 

cenTyM - MarHHTa. 

3aae pmeHa pa6oTa no pac'leTy npo

CTpaHC T BeHHOrO pacnpeAeneHH.R 3J1eKTpH

qeCKOrO non.R An.R np.RMoyronhHhiX JneKTpo

AOB . 

COB MeCTHO c Hl1ll3<1>A HM. )l..B.E4Jpe-

• MOBa / r . · JleHHHrpaA/ pa3pa6oTaH MeTOA 

pemeHH.R HenHHeHHbiX KpaeBhiX 3aAa'l Mar

HHTOCTa THKH C HCITOJ1h30BaHHeM HenpepbiB

HOrO a anora MeTOAa HhiOTOHa . 

J1p BeAeHO HCCJie AOBaHHe BJIH.RHH.R 

pa3HOC T Horo pe30Hauca 2 vz - , , '< =1 
TpeThe r o ITOp.RAKa Ha ABH~eHHe 'laCTHU B 

UHKJIH'Ie CKHX yCKOpHTen.RX. 

ACY 

" l10C Ol1Hl1 

ACY . PernanHch Jall.al.JH yt.IeTa np0HJ-
BOACTBe HHblX 3anaCOB, paCXOAOB MaT epHa

nOB H o6opyAOBaHHH B OHJill, a TaK~e 

KOHTpon .R $HHaHcoaoH: AC.RTenhHOCTH . Coc

TaaneHb i H oTna~eHbi nporpaMMhi npHeMa, 

KOHTpOn H, peAaKT.HpOBaHH.R H o6pa60TKH 

BCeX A OKyMeHTOB, OTpa~aiOIIJ;HX ABH~CHHe 

MaTCpH a JibHbiX ueHHOCTeii:; nporpaMMhl, 

BXO)J.HIUHC B HH$OpMaUHOHHO- ITOHCKOBYIO CH

CTeMy, nporpaMMbl COCTaBnCHHH OT'IeTOB 

H OTBC T OB Ha 3allp0Cbl ITO HH$OpMaUHOHHbiM 

MaCCHB aM CHCTeMbl. CocTaBJieHbl H 3aiTHCa

Hbl Ha A HCK MaCCHBbl MOJJ.eJieH BCeX KJiaCCH

$HKaTOp OB B 06beMe, AOCTaTOYHOM AJIH OT

JiaAKH C HCTeMbl. llpOBCAeHa KOMITJleKCHaH ee 

OTJ1a)J.K . 

MllC. 3aKOHl.feH nepBhiH 3 T an C03AaHH.R 

aBTOMa TH3HpOBaHHOH HH$OpMaUHOHHOH CH

CTeMhl 0115111 , COBMCCTHMOH C Me)f(AYHapOA

HOH CH C TeMoi:i. HAepHoii: HH$opMaUHH HHllC. 

llOJiylfe Hhl H OTJia~eHhl anr OpliTMbl 4JopMH

poBaHHH, TIOHCKa H BhiAa'IH HH$OpMaUHH, 

a TaK)f( e anropHTMbl $yHKUHOHHpOBaHH.R aa

TOMaT 3HpOBaHHOrO HH$OpMaUHOHHOrO ap

XHBa. r eH e pH:pOBaHbl OCHOBHbie naKeTbl npo-
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rpaMM H npOBe)l.CHa 3KCllCpHMCHTa JibHaH 

3KCllJiyaTaUHH CHCTCMbl B naKCTHOM p e)I(HMC 

o6pa60TKH JallpOCOB. 

Yqacnm 

B «f>H3J1qeCKJ1X 

HCCJie,ll;OBaHHHX 

()HccAeooeaHue HYKAoH- JloepH&IX e3au
Mooeucmeuu npu 4 -7-10 F:JB/c. Ha c u Hxpo-

4Ja3 OTpOHC 011.HI1 Hay'IHO- 3KCllCpHMC H TaJib

HbiM CeKTOpOM JIBTA npH yqacTHH C OTpy.u.

HHKOB JIB3 6biJI npOBC)l.CH UHKJI 3KCnepu

MCHTaJibHbiX HCCJIC)l.OBaHH~ ClleKTpOB BTO

pH'IHbiX 'laCTHU, HCllYIUCHHbiX B CTOJIK HOBC

HHHX npOTOHOB H )l.C~TpOHOB C H)l.paMH BO

.u.opo.u.a, .u.e~TepuH H yrnepo.u.a npu Tpex 

3Ha'ICHHHX Ha'laJibHOrO HMllYJibCa, p aBHbiX 

4,5 t 6,3 H 8,8 F:JB/c. 11JMepeHHH n poBo

.IJ.HJIHCb C llOMOIUbiD MarHHTHOrO CllCKTpo

MCTpa C npOBOJIO'IHbiMH HCKpOBbiMH KaMe

paMH Ha JIHHHH c 3BM li3CM -4. IIony

'ICHHbi~ 3KCllCpHMCHTaJibHbl~ Ma TepHaJI 

/OKOJIO 2 ·10 6 C06biTH~/ npOXO)l.HT llOJIHYID 

o6pa6oTKY Ha 3BM CDC-6400. 

IIony'leHbl npe.u.BapHTCJibHbie peJynb

TaTbl H3MCpCHH~, BblllOJIHCHHbiX H a llY'IKC 

.u.e~TPOHOB c HMnynbCOM 6,3 T3B/ c. Xa

paKTep H3MepeHHbiX CllCKTpOB CBH)l.CTCJib

CTByeT 0 Ba)I(HO~ pOJIH MHOrOKpa THbiX N-N 
paCCCHHH~ B H)l.CpHbiX B3aHMO)l.C~CTBHHX 

.u.e~TPOHOB npu I t I - 0,4 I T:JB/ c/ 2 • 

() Yt~acmue e uccAeooeaHullx Ha 1- Mempo
eou JICUOKOBOOOpOOHOU KaMepe JIB3. I.J.eJibiD 

3TO~ pa60Tbl, KOTOpaH npOBO)l.HTCH JIBTA 

COBMeCTHO C JIB3 H liyxapeCTCKHM YHHBep

CHTCTOM, HBJIHCTCH HCCJIC)l.OBaHHC HC~TpOH

llpOTOHHbiX B3aHMO)l.C~CTBH~ npH 1 -7-

-7- 5 T:JB/c. 
Onpe.u.eneHbl cneKTpbi He~TPOHOB, o6-

paJOBaHHbiX B pe3yJibTaTe CTpHllllHHra npH 

pacceHHHH .u.e~TPOHOB Ha H.IJ.pax 27 Al . 11c

cne.u.oBaHHH llpOBO)l.HJIHCb B BOCbMH TQq

KaX HHTepBaJia HMllYJibCOB 1,5-7- 5 T3B/c. 
Onpe.u.eneHbl c TO'IHOCTbiD - 3o/o BeJIH'IHHbi 

TOllOJIOrH'ICCKHX CC'ICHH~ B3aHMO)l,e~CTBH~ 

B Ja)l,aHHOM HHTCpBaJie HMllYJibCOB. 

()HccAeooeaHue rr- p e3auMooeucmeuu 
npu 16 T:JB/c. Pa6oTa BblllOJIHHeTcH JIBTA 

COBMCCTHO C 11HCTHTYTOM aTOMHO~ 4JH3HKH 

CPP H liyxapecTCKHM yHHBepcuTeToM. 

libiJIO o6pa6oTaHo 6onee 2000 

'ICTblpCXJIY'ICBbiX C06biTH~ CO CTpaHHbiMH 

'laCTHUaMH. 3TH C06biTHH 6biJIH 06Hapy)I(CHbl 

Ha 100000 CHHMKaX TT- p -BJaHMO)l.C~CT-

BH~ npu 16 T:JB/c, nony'leHHbiX c noMOIUbiD 

)I(H)l.KOBO)l.OpO)l.HO~ KaMepbl I.J.EPHa. 113 HHX 

6biJIO H)l.CHTH<}lHUHpOBaHO 920 CJiy'laCB o6pa

JOBaHHH A 0 -qacTHU, 1524 cny'laH o6paJo

~aHHH K 0 -qacTHU, 21 cnyqa~ o6paJoBaHHH 

A 0 
-qacTHU, 14 cnyqaeB o6pa3oBaHHH z_-

'laCTHU. 

() Hayt~H&Ie ny6AuKal.lUU JIBTA. IIo co

CTOHHHID Ha 31 )l.CKa6pH 197 5 ro,na COTpy )l.

HHKaMH JIBTA 6b1JIO ony6JIHKOBaHO 102 H 

HanpaBneHo B neqa Tb 19 Hay'IHbiX pa6oT • 

.=-
<> <> <> 



OoHa u3 ocHoeHbiX 3aoa'l, cmo.11ewux nepeo 
KOAAeKmueoM Jla6opamopuu 8bi'IUCAU111eAb
Hoil 111eXHUKU U a81IIOMa111U3aijUU 8 1975 
200y, - pacwupeHue KOHfPUZypaijUU 3BM 
ijeHmpaAbHozo KOMnAeKca, a maKJICe pa3eu
mue ux MameMamu'lecKozo o6ecne'leHUJI. 

Fpynnbl onepamopoe Aa6opamopuu npoeeAu 
c'lem 68290 3aOa'l Ha 3BM E3CM- 6 u 
94776 3aOa'l Ha CDC- 6400. Ha CHUMKe: 
3a/l ycllpOUC1118 8800a· 8bi800a UHfPOpMaijUU. 

3aeepweHbl MOH111aJIC u Ha
cmpoilKa ocHoeHozo o6o
pyooeaHUJI MOHU1110PH020 
CKaHUPYIOIJieZO aemoMama 
A3JIT-2/160 c cucmeMoil 
ouaAoza 'le/loeeK- 3BM 0/lJI 
o6pa60111KU CHUM K08 C 111pe· 
K08biX KaMep. 



IlpoeeoeHbl pa6ombl no HacmpoiiKe onbJm
Hozo o6pa3t~a npocMompoeo- U3MepumeAb
Hozo npoeKmopa EIIC- 3Y- M2. 

OcyU~ecmeAeH 3anycK cKaHUPYKJU#eZo ae
moMama "CnupaAbHbiU U3MepumeAb-l" u 
npoeoOUAUCb pa6ombl no C030QHUIO U3Me
pumeAbH020 KOMnAeKca Ha 6a3e ycmpoucme 
"CnupaAbHbiU U3MepumeAb ". 



YoaAeHHa.R oucnAeuHa.R cmaHLIU.R Ha Au
Huu c 3BM .53CM- 6 ucnoAb3yemc.R OAR 
peweHU.R 3aoa~ meopemu~ecKou u 3Kc
nepuMeHmaAbHOU ¢u3UKU 6 peJICUMe OUQ
AOZQ ~eAoeeK- 3BM. 

06UIUU euo npoeKmopa EIIC- 3Y
M2. Ilpu6op npuH.Rm K cepuuHo
MY BblnYCKY. 

Pa3eumoe MameMamu~ecKoe 
o6ecne~eHue oucnAeUHOU 
cmaHLIUU no3eoA.Rem onepa
mueHo npeocmaeA.Rmb Ha 
3KpaHe OUCnAe.R CAOJICHY10 
zpa¢u~eCKY10 UH¢OpMQijU10. 
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0T,[(eJI 
HOBbiX 
MeTO~OB 

YCKOpeHHH 

: 

.. 

Y CKOpHTeJib 

TlDKeJibiX 

HOHOB 

0 HHJICeKttwp YTH CHJIYH,a HaxoJJ;HJICJI 
B OITMTHOH 3KCITJiyaTaUHH H OTpa60TaJI ITO 
nporpaMMe 3anycxa ycxopHrenJI 1500 tt. 

B 3TO speMJI npoJJ;oJDKanocb coseprneHCTBO
BaHHe ero CHCTeM, HanpaBJieHHOe Ha ynyq
UieHHe HX Ha,IJ;e~HOCTH H Ha ITO,IJ;rOTOBKY K 
nepeBoJJ;y ua aBTOMaTHqecxoe ynpasneHHe, 
a TaK~e Ha ITOBMUieHHe CTa6HJibHOCTH napa
MeTpOB ycxopeuuoro nyqxa. 

MaKCHMaJILHMH TOK JJ;OBeJJ;eH JJ;O 900 A, 
B pa6oqux pe~HMax uecra6HJibHOCTb 3Hep
ruu yMeHhUieHa B ,IJ;Ba pa3a H COCTaBJIJleT 
±1 o/o. 

HccneJJ;oBaHM uexoropMe xapaxrepH
CTHKH HCTOqHHKa 3JieKTpOHOB YCKOpHTeJIJI. 

O AemoMamuttecKoe ynpaeAeHue cuux
poHH3auuei MOJJ;YJIJITopos CHJIYH,D;a, o6ec
neq:HaaiOIUee roquoCTb ±1 He, BKJIIOqeuo 
B pe~HM onMTHOH 3KcnnyarauuH. Muoro
KaHaJILHaJI CHCTeMa H3MepeHHJI 3JieKTpuqe
CKHX napaMerpos YTH, pa6oTaiOIUaJI ua 
JIHHHH c 3BM TPA , H3MepJleT B xa~JJ;OM 
uuxne pa6oTM YTH 36 napaMerpoB 
CHJIYH,D;a, aJJ;re3aropa H ero MHorocry
neuqaroi MarHHTHOH CHCTeMM. ,Il;Be TpeTH 
napaMeTpOB ITOCJie,IJ;OBaTeJibHO H3MepJIIOTCJI 
c rnaroM 1 Me, a rpeTL napaMeTpoB -
c mar oM 20 M KC. IIonyqeHHMe JJ;aHHMe 
HCITOJib3YIOTCJI onepaTOpOM ITpH HaCTpOHKe 
pa6oTM YTH. 

O ,4AJI o6ec:netteHUJI 3axeama ttacmu!J 
Ha 3aMKHYTYIO op6HTY 6MJI pa3pa6oTaH 
H HCITMTaH HMITYJibCHMH KOppeKTOp, ocy
ll(eCTBJIJIIOil{HH Ha ITYTH qaCTHU B aJJ;re3aTope 
6MCTpO BMKJIIoqaeMOe HCKa~eHHe ITOJIJI a3H
MyTaJibHOH npOTJI~eHHOCTbiO 80° , qro H 
IT03BOJIJleT peaJIH30BaTb 3aXBaT qacTHUHa 
3aMKHYTYIO op6HTY. 0CHOBHMM 3JieMeHTOM 
KOppeKTOpa JIBJIJleTCJI JIHHHJI Ha 6eryll(eH 
nonepequoi 3JieKTpoMarHHTHOH BOJIHe 
C 3a,IJ;HHM cPPOHTOM ITOpJI,IJ;Ka 1 HC • 



0 3a6epweHbl uccAeoo6aHu.R pa6ombl 
ra30~HHaMHqecKOrO HCTOqHHKa HeHTpanb

HbiX aTOMOB. TionyqeHbi HMrrynbCHbie cTpyH 

pa3nHqHbiX ra30B c perynHpyeMOH ~nHTenb

HOCTbiO a rrpe~enax 30 -7-1000 MKC, c rrnoT

HOCTbiO 1Ql0 -7- 10 ll CM 3 H HarrpaaneH

HOH CKOpOCTbiO OT 3· 10 4 CM/C /KCeHOH/ 

~o 1 ,5· 105 cM/c /renHH/. llpoae~eHbi HC

cne~oaaHHR rrnaJMeHHOH rryrnKH, pa6oTaro

meu B pe)I(HMe HCIIapeHHR MaTepHana 3lleKT

pO~OB. llonyqeHbl IIOTOKH aTOMOB CBHH:Qa 

H HH~HR IIllOTHOCTbiO 109 -7- JQll CM 3 H 

HarrpaaneHHOH CKOpOCTbiO 10 5-:- 3 ·10 5 CM/C. 

<> IJpOU3600UAQCb HQAQOKQ YCKOpHTenR 

TR)I(eJibiX HOHOB. 11ccne~OBaHHR IIOKa3anH, 

qTo paJMepbi rryqKa Ha rrepaoM o6opoTe 

Ha acex aJHMyTax He rrpeabirnaiOT 3-:-4 eM. 
3$$eKTHBHOCTb Jaxaa Ta C IIpHMeHeHHeM 

KoppeKTopa, rrepecqHTaHHaR Ha o~HH o6o

poT, COCTaBJIReT 50 -:- 700/o. 3KCIIepHMeH-

J(J 

fS 

10 

fOO 200 300 
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TaJibHO 6blllH HaH~eHbl ~OIIYCKH Ha napa

MeTpbi , orrpe~enRIOll.J.He JaxaaT. C rroMOlll.biO 

IIO~BH)I(HOH MHllieHH 6bina CHRTa JaBHCH

MOCTb pa~Hyca C)I(HMaromerocg KOnh:u;a 

3lleKTp HOB OT BpeMeHH B ~HanaJOHe pa

~HYCOB OT 35 ~0 7 CM, a TaK)I(e 6biJI H3MepeH 

pa~Hyc Manoro ceqeHHR KOnh:u;a /a qacT

HOCTH, IIpH pa~Hyce KOJib:Qa, paBHOM 11 CM, 
pa3Me p ceqeHHR - 6 MM/. PeJyJihTaTbi 

3THX H JMepeHHH xoporno cornacyroTcR c 

pacqeT M. 

JibinO HJyqeHO BllHRHHe pe30HaHCOB. 

lloTepb qacTH:U rrpH npoxo)l(~eHHH peJoHaHca 

0,5 H e Ha6nro~anocb. CyMMapHbie rroTepH 

qaCTH:Q IIpH IIpOXO)I(~eHHH pe30HaHCOB 0,25 
H 0,2 H e rrpeBbirnanH 10-:- 200/o. 113MeHeHHH 

paJMe p oa ceqeHHH KOnb:u;a He o6Hapy)l(eHo. 

Be e pa60Tbi rro JanycKy YTI1 aenHCb 

IIpH aKT HBHOM HCIIOJib30BaHHH H3MepHTenb

Horo :u;e HTpa. 

71. 3a 6UCUMOCmb paouyca 3AeKmpOHH020 
KOAblla r 0 om 6peMeHu e npot~ecce ezo CJICa
mu.R. C JICamue 6 noAe 1- ou cmyneHu: 1 - pac
'lemHa .R Kpu6a.R, b. , o , x - 3KcnepuMeH
maAbHbl e 3Ha'leHu.R e pa3AU'IHbiX ceaHcax 
U3Mepe Huii. CJICamue 6 noAe I u I I cmyneHu: 
2 - pa c 1.1emHa.R Kpu6a.R, ! , + , • - 3Kcnepu
MeHmaA bHble 3HQ'IeHUJl 6 pa3AU'IHbiX ceaH
CQX U3M epeHUU. 

)C. • A 

.fOO 
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72. 3a6UCUMOCT/lb paOUQAbH020 pa3M epa Ce\leHUJl KOAbi.IQ a r 01/l 6peMeHU npu ezo CJtCQ-
1/lUU 6 noAe I u I 1 cmyneHu /cnAow Ha.R AUHU.R - pac'lemH&Ie 3Ha'leHu.R, • , • , ! -
:JKcnepuMeHmaA&Hble 3Ha'leHu.R 6 pa3AU'lHbiX ceaHcax u3MepeHuii/. 

O Ilpo6oOuAoc& meopemu'lecKoe u3y'le
Hue aonpocoa KonneKTHBHoro MeTo.na yct<o

peHHJI. B qacTHOCTH, Hccne.noaaH cyM MOBbiH 

pe30HaHC 6eTaTpOHHhlX KOJie6aHHH C yqe

TOM KYJIOHOBCKOrO 3apJI.D;a ny'IKa H npOBe.D;eH 

'IHCJieHHbiH 3KCnepHMeHT Ha 3BM no HH

:>KeKIJ;HH HOHOB B 3JieKTpOHHOe KOJib iJ;O H no 

YCKOpeHHIO .D;BYXKOMnOHeHTHOrO K OJibiJ;a. 

PeJyJibTaThl 'IHcneHHoro 3KcnepH MeHTa 

xopowo cornacyiOTCJI c npe:>KHHMH T e opeTH

qecKHMH paC'ieTaMH H .!I;OBOJibHO H a .D;e:>KHO 

no.nTaep:>K.D;aiOT 3Ha'ieHHe npe.nenbHO .nony

CTHMoro YCKOpeHHJI, HCnOJib3YIOI.Qe eCJI B 

OHMY npH n~eKTHpoaaHHH KonneKT HBHbiX 

yCKOpHTeneif. 

Pa6oThi Ha Mo~eJIH 

KOJIJieKTHBHoro ycKopHTeJIH 

0 Ha 6&1xooe ycKopumeA.R 3AeKmpoHo6 
JIJ1Y- 3000 nony'leH ny'IOK 3JieKTpOHOB .D;Ha

MeTpOM 20 MM C TOKOM .!1;0 250 A npH 

3HeprHH 3JieKTPOHOB 1,5 M3B. CoJ.D;aH, 

HaJia:>KeH H HCnbiTaH B pa60'IHX YCJIOBHJIX 

KOMnJieKC nepBOH CTyneHH C:>KaTHJI KOJibiJ;a 

c napaMeTpaMH 30 KB, 30 KA H .D;JIHTenb

HOCTbiO YHHnOJIJipHOrO HMnyJibCa 1 MC npa 

IJ;HKJIH'IHOCTH l F1.1. 
0 flpOOOAJtCQAOCb U3y'leHUe O.!I;HOrO H3 

Ba:>KHeHUlHX .!I;JIJI KOJIJieKTHBHOrO MeTO.D;a :na

llOB - HH:>KeKIJ;HH 3JieKTpOHHOrO lly'!Ka B 



a~reJaTop . Hccne~oaaHa pa6oTa ~ayx aa
pHaHTOB HH)f(eKu;HH. PeJynLTaTbl H3MepeHHii 
xopowo cornacyJOTC.II c pacqeTOM. Ilpoae
~eHHa.ll pa6oTa n03BOnHna C03~aTb MHOr0-
060pOTHYIO CHCTeMy HH)f(eKD;HH. 

3~eKTpO~KHaMKqecKaH . 

YCKOpHIOIUaH CKCTeMa 

• 117 

HaTOpOB C HH06HH-THTaHOBblM noKpbiTHeM 
~OBe~eHa ~0 5 · 10 7 Ha 'laC TOTe 1,4 TT11. 

0 Co30aH ceepxnpoeoOJIUiurl coAeHouo 
/~nHHoii 70 eM/ cna~aroiD;ero MarHHTHoro 
non.11 c o cpe~HHM 3Ha'leHHeM 2 T H pery

nHpyeMblM B npe~enax 0 +1 TIM c Tpe6ye
Moii TO'IHOCTblO rpa~HeHTOM. ConeHOH~ 
MO)f(eT 6b1Tb HCnOnb30BaH B Ka'leCTBe ~o
nonHHTenbHOH ceKD;HH YTH ~n.11 noBblWeHH.II 
3Hepr H YCKOp.lleMblX HOHOB. 

Pac c'IHTaH nepexo~Hblii yqacroK, o6ec-

3~eKTpOHHbiX KO~en ne'IHBa lOID;HH CTbiKOBKY a~re3aTopa CO 

<> 3anyUieH KpuozeHHbtU KOMnAeKC Ha 
6a3e BBe~eHHoro B 3KcnnyaTaD;HJO renHeao
ro O)f(H)f(HTen.ll XrY-250. 3TOT KOMnneKC 
n03BOn.lleT OCyiD;eCTBn.IITb 3aMKHYTbiH peliJ-

pH)f(epa TOpHbiH pe)f(HM no TepMOCTa THpO
BaHHJO npH TeMnepaType )f(H~Koro renH.II 
KpynHOH CBepxnpOBO~.IIID;eii ycTaHOBKH 
ceKD;HH KOnLu;eTpoHa. 3KcnepHMeHTanLHble 
HCCne~OBaHH.II nOKa3anH, 'ITO B TaKOM pe
)f(HMe TennonpHTOKH B KOnbD;eTpOHe He npe
BblWaJOT 120 Bm H, cne~oBaTenLHO, npH 
JanycKe KOnLu;eTpoHa no nonHoii cxeMe c 
BBe~eHHeM B pe3oHaTopbl Bq MOID;HOCTH 
~n.11 KoMneHcau;HH nocne~Heii ecTb Janac 
XOnO~onpOH3BO~.IIID;eH MOID;HOCTH nop.II~Ka 

130 Bm. 
0 Pa3pa6omaHa mexHOAOZUJI HanblneHH.II 

HH06Hii- THTaHOBblX CBepxnpOBO~.IIID;HX no
KpbiTHH C perynHpyeMblM COCTaBOM KOMno
HeHT . BnepBble B MHpe ~o6poTHOCTb pe3o-

caepxnpoao~.IIIUHM coneHOH~OM cna~aJOID;ero 

non.11. 
<> JlpOOOAXQAUCb UCCAeOoeaHUJI CH-

CTeM, CHHXpOHH3HpylOID;HX O~HHO'IHble /npo
H3BOnbHble/ 3ap.ll)f(eHHble cryCTKH OTHOCH· 
TenLHO 4Ja3bl Bq ycKop.IIJOID;ero non.11, KOTo
pble OCHOBaHbl Ha ~BH)f(eHHH 3THX cryCTKOB 
B none 6eryiD;eii JaMe~neHHoii aonHbl. Ilpo
Be~eHbl BblCOKO'IaCTOTHble HCCne~OBaHH.II 

pa3nH HblX THnOB 3aMe~n.lllOID;HX CH'tTeM 
60nbWOH aneprypbl BO BHeWHeM MarHHTHOM 
none. BbinonHeH 3neKTpO~HHaMH'IeCKHii 

pacqe T JaMe~n.IIJOID;eii CHCTeMbl THna "Mo
~HiiJHu;HpoaaHHa.ll cnHpanL". PeJynLTaTbl xo
powo c ornacyJOTC.II c 3KCnepHMeHTOM. 

O Co30aH ycKOPJI10UIUil 3AeMeHm Ha 
HMnyn CHblX nHHH.IIX ~n.ll BapHaHTa YCKOp.ll
lOID;eH ceKD;HH, cocTO.IIID;eii H3 nocne~oaa
TenLHOCTH TaKHX 3neMeHTOB. Ha 3a3ope 
3neMeHTa nonyqeHo HMnynLcHoe Hanp.ll)f(e
HHe ~nHTenbHOCTblO 18 HC. 

<> <> 0 
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llpomomun KOAAeKmU6HOZO YCKO
pumeA.R m.RJK€AbiX UOH06. 

Aoze3amop /KoMnpeccop/ KoA
AeKmueHozo ycKopumeA.R m.Rxe
A&rx UOH06. 

HHOyKmop CHJIYH,4a e pa3-
AU'IH&rx cmaOUJIX c6opKU. 



JluHeUHbH'i UHOYKIIUOHHbiU YCKOpU111€Ab 
3AeKmpoHoe CHJIYH,4, !JHepzu.R 2,5-:-3 M3B, 
moK ny'IKa 600-'-900 A. 

IIpoeooumc.R HacmpoilKa meAecKo
na U3 6 nponopijUOHQAbHbiX Ka
Mep OA.R ouazHocmuKu 3AeKmpoH
Hozo KOAblla Ha 31/Jane ycKope
HUJI. Ha cHUMKe: eHeumuu euo 
nponopijUOHQAbHbiX KaMep. 

K oppeKmop mpaeKmopuu 3AeKmpoH
HOZO ny'IKQ. 

IIoozomoeKa KamyweK III cmyneHu u 
6bi600HOZO COA€HOU0a K MQZHU11JHbiM 
U3MepeHUJIM . 

..4 TeHepamop uMnyAbCHo zo Hanp.RJKeHu.R 

.., OAJI numaHU.R aoze3amopa. 



Ha~mpoiiKa Pf!XUMa pa6ombl xo.lloOU.Ilb- ~ 
Hou ze.11ueeou ycmaHoeKu. ' 

3a.ll KO.IlbijempoHa - ceepxnpoeoo.R~e ii 
YCIK>pJ110~eii C€KijUU KO.Il.ll€KMU6HO ZO 
ycKopume.llJI . BuOHbl KpuozeHHbJe z e
.llueebJe Mazucmpa.llu, eaKyyMHblii Ko
xyx co ceepxnpoeoOJI~UM co.lleHou
OOM, pe3oHamopHo- MoOy.llbHblii y3 e.11, 
cucmeMa MazHumoMempuu u KOHmpo.llb
Ho- U3Mepume.llbHble npu6opbl. 

BumKu I cmyneHu MaZHUmHoii cucmeMbl 
cxamu.R e aoze3amope MoOe.llu KO.Il.lleK
mueHozo ycKopume.llJI. CmyneHb cxamu.R 
no360.Il.Rem npou3eooumb KOMnpeccwo 
3.1l€KmpOHHOZO KO.Ilbija om 36 CM jpa
OUYC KO.Ilbijaj oo 12 eM c ~acmomoii 
1 rij. 
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PyKOBO.QHIIJ:He 
H KOHCYRhTaTHBHwe 
opraHbi 
M e)l(~yiiapo~Hbie 
CBH3H 
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~eHTeJihHOCTb 
PYKOBO,QH~J1X 

J1 KOHCYJihTaTHBHWX 
opraHOB 

: 

<> XXXVll ceccu.11 YtteHozo coeema 06'he.D.H
HeHHoro HHCTHTyTa H)J.epHbiX HCCne)J.OBaHHH 
COCTOHnaCb 14-17 HHBapH 1975 ro)J.a. Yqe
HhiH COBeT 3acnyrnan OTqeTbl 0 BhinOnHeHHH 
perneHHH XXXV H XXXVI caoux ceccu:B: o 
HayqHO-HCCne,lJ,OBaTenLCKOH ,lJ,eHTenhHOCTH 
na6opaTOpHH B 1974 ro)J.y, HH<}>OpMaJ.J;HIO 0 
perneHHHX yqeHhlX COBeTOB no TeopeTHqe
CKOH <}>H3HKe, <}>H3HKe BhlCOKHX H HH3KHX 
3Hepru:B:, o6 HTorax Me~.D.YHapO.D.HOro co
TPY.D.HHqecTBa H CBH3HX OHJIH B 1974 rO.D.Y 
H nnaHax Ha 1975 ro.D., o Ka.D.pax cneu;uanu
CTOB H3 CTpaH-yqaCTHHJ.J;. 

CeccHH yTaep.D.Hna npo6neMHo-TeMaTH
qecKHH nnaH HayqHo-uccne.D.oBaTenLCKHX 
pa6oT H Me~.D.yHapo.IJ.Horo COTPY.D.HHqecTaa 
na6opaTopuB: OHJIH, a TaK~e nnaHhl npo
Be.D.eHHH HayqHLIX coaeiJ.J;aHHH OHJIH 
H KOMaH.IJ.HpoaaHHH cneu;uanHCTOB OHJIH Ha 
Me~,lJ,yHapO)J.Hbie H HaJ.J;HOHanhHhle HayqHhle 
KOH<}>epeHJ.J;HH, CHMn03HYMhl, COBeiJ.J;aHHH, 
rnKonLI Ha 197 5 ro.IJ.. 

CeccHH cornacunacL c npe.IJ.cTaaneHHhlM 
.D.HpeKJ.J;HeH HHCTHTyTa npoeKTOM nHTHneT
Hero nnaHa pa3BHTHH OHJIH Ha nepHO.D. 
197 6- 1980 ro.D.OB H peKoMeH.D.OBana pac
CMOTpeTh ero Ha oqepe)J.HOM COBeiJ.J;aHHH 
KoMHTeTa IIonHoMoqHhlX IIpe.IJ.cTaBHTeneB:. 

CocToHnHCh BLI6ophl Ha .D.O~HOCTH .D.H
peKTopoa H 3aMeCTHTeneii: .D.HpeKTOpOB na-
6opaTOPHH. 

· <> KoMumem IloAHOMOttHbiX Ilpeocmaeume
Aeu Ha coaeiJ.J;aHHH 18-19 <}>eapanH 1975 ro.D.a 
O,lJ,06pHn pa60TY HHCTHTyTa no BhlllOnHeHHIO 
HayqHO- HCCne,lJ,OBa TenhCKOH nporpaMMhl 
1974 ro.D.a, perneHHH XXXVII ceccHH 
YqeHoro coaeTa no pe3ynLTaTaM HayqHhlX 
HCCne,lJ,OBaHHH na6opaTOpHH B 1974 rO.D.Y 
H nnaHaM HayqHOH )J.eHTenhHOCTH Ha 
1975 ro.D., yTaep.D.Hn npo6neMHo-TeMaTuqe
CKHH nnaH HayqHo-uccne.D.OBaTenLCKHX pa-
6oT H Me~.D.yHapo.IJ.Horo COTPY.D.HHqecTBa 
na6opaTOpHH HHCTHTyTa Ha 1975 rO.D. H onpe
.D.enun rnaBHLie 3a.D.aqu Ha 3TOT ro.IJ.. 

KoMHTeT O.D.o6pun perneHHH YqeHoro 
COBeTa 06'be,lJ,HHeHHOrO HHCTHTyTa 06 HTO-



rax Me)l(,nyHapo,n:Horo COTPYAHHqecTBa 
0115111 B 1974 ro,ny H nnaHax Ha 1975 ro.n, 
nnaHhl npOBe,neHHH HayqHhlX COBe~a~H~ 
0115111 H KOMaH,n:HpoBaHHH cne:uHanHCTOB 
HHCTHTyTa Ha Me)l(,nyHapO.IJ:Hhle H Ha:UHO
HanhHhle KOH«}JepeH:UHH H COBe~aHHH Ha 
1975 ro,n. 

KoMHTeT ITonHoMoqHhlX ITpe,ncTaBHTe: 
neH yTBep,n:Hn npe,ncTaBneHHhlH ,n:HpeK:UHeH 
HHCTHTyTa OTqeT 06 HCnOnHeHHH 6ro.IJ:)I(eTa 
Ha 1973 ro,n H npOTOKOn 3ace,naHHH «}JHHaH
COBOrO KOMHTeTa OT 12-14 HOH6pH 197 4 
ro,na, npHHHn K cBe,neHHro coo6~eHHe ,nH
peK:UHH 0115111 o6 HcnonHeHHH 6ro.IJ:)I(eTa Ja 
197 4 ro,n, YTBep,n:Hn 6ro,n)l(eT, WTa THyro qHC
neHHOCTh H nnaH KanHTanhHOrO CTpOHTenh
CTBa Ha 1975 ro,n. 

KoMHTeT cornacHnCH c peweHHeM XXXVII 
ceccHH YqeHoro coBeTa 0115111 o npoeKTe 
nHTHneTHero nnaHa pa3BHTHH HHCTHTyTa Ha 
nepHO.IJ: 1976-1980 rr. H YTBep,n:Hn o6~HH 
06beM «}JHHaHCHpOBaHHH, 06~H~ 06beM ac
CHrHOBaHHH Ha OCHOBHYIO ,neHTenLHOCTL 
0115111, npHpocT wTaTHOH qHcneHHOCTH 
COTPYAHHKOB 0115111, nopyqHn .IJ:HpeK:UHH HH
CTHTyTa pa3pa6oTaTL npoeKT nepcneKTHB
Horo nnaHa pa3BHTHH OHJIH Ha 1976-1990 
ro,nhl. 
()xxxvm ceccuJI YtteHozo coeema /28 -
30 MaH 1975 ro.na/ paccMoTpena npoeKT 
npo6neMHO- TeMa THqecKoro nnaHa HayqHo
HCCne,noBaTenLCKHX pa60T H Me)l(,nyHapo,n
HOrO COTPYAHHqeCTBa na6opaTOpHH HHCTH
TyTa Ha 1976 ro.n H peweHHH yqeHhlX co
BeToB no «}JH3HKe BhlCOKHX H HH3KHX 3HeprH~. 

qneHhl YqeHoro coBeTa JacnywanH .no
Kna,n .IJ:HpeK:UHH HHCTHTyTa 0 npoeKTe nep
cneKTHBHOrO nnaHa pa3BHTHH 0115111 Ha 
1980- 1990 ro,nhl. 

CoBeT YTBep,n:Hn peweHHe )I(IDPH o npe
MHHx 0115111 Ja nyqwHe pa6oTLI, BhlnonHeH
Hhle B 1974 ro,ny, npe,nno)I(Hn ,n:HpeK:UHH 
HHCTHTyTa yToqHHTh "llonO)I(eHHe 0 nopH,n:Ke 
npHCY)I(.IJ:eHHH e)l(ero,n:HhlX npeMHH 0115111 Ja 
nyqwHe HayqHhie, HayqHo- MeTO,n:HqeCKHe H 
HayqHo-TeXiJ:HqeCKHe pa60Thl". 
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C ocToHnHCL Bhl6opLI Ha .non)I(HOCTH Ja
MeCTHTeneH .IJ:HpeKTOpOB na6opaTOpH~. 

Y qacTHHKH ceccHH JacnywanH HH«}lop
Ma:UHIO aKa,neMHKa X.XpHcToBa "CoBpeMeH
Hoe COCTOHHHe H pa3BHTHe 11HCTHTyTa H,nep
HhlX HCCneAOBaHHH H H,nepHOH 3HepreTHKH 
lionrapCKO~ aKa,neMHH HayK", OTMeTHB nno
.IJ:OTBOp~OCTh HayqHoro COTPYAHHqecTBa 
0115111 c 3THM HHCTHTYTOM. 

() H a IX ceccuu YtteHozo coeema no meo
pemuttecKou ¢u3uKe /16-18 ,neKa6pH 1975 
ro.na/ 6hlnH JacnywaHhl oTqeThl o BhlJion
HeHHH nnaHOB HayqHhlX pa60T H Me)l(,nyHa
pO,nHOrO coTpy,nHHqecTBa lla6opaTopHH Teo
peTHqecKoH «}JH3HKH 0115111 B 1975 ro,ny H 
o,no6peHhl nnaHhl Ha 1976 ro,n. 

llo,npo6Ho o6cy,n:HB npo6neMhl H nep
cneKTHBhl pa3BHTHH penHTHBHCTCKO~ H,nep
HOH «}JH3HKH, YqeHhl~ coBeT OTMeTHn ycnew
Hoe pa 3BHTHe B 0115111 3KcnepHMeHTa.nLHLIX 
H Te opeTHqeCKHX HCCne,noBaHHH B 3TOH 
o6nacTH H no,nqepKHyn aKTyanLHOCTh ,nanL
HeHwero pa3BHTHH 3TOrO HanpaBneHHH B 
0115111. B nporpaMMY Jace,naHHH 6LmH BKmo
qeHhl ,npyrHe HayqHLie coo6~eHHH H o63op
Hhle ,noKna,nLI. 
() Y tteHblU coeem no ¢u3uKe BbiCOKUX 3Hep

zuu B 1975 ro,ny Jace,nan ,n:Ba)I(.IJ:hl. 
H a XX ceccHH /26-27 MaH/ paccMaT

PHBanHCh npe,nno)l(eHHH llB3, llJIIT, llBTA 
H OHM Y o6 H3MeHeHHHX B TeMaTHqecKoM 
nnaHe HayqHo-Hccne,noBaTenLCKHX pa6oT Ha 
1976 ro,n. 06cy)l(,nanHch nnaHhl COTPYAHH
qecTBa C H<I>B3 H COCTOHHHe 3KCnepHMeH
TOB Ha cepnyXOBCKOM YCKOpHTene. 

liLinH JacnywaHLI ,noKna,nhl o ,neHTenL
HOCTH CJie:UHanH3HpOBaHHhlX KOMHTeTOB H HX 
peKOMeH,na:UHHX, npOBe,neHhl Bhl60phl HOBOrO 
COCTaBa pa6oqHX opraHOB KOMHTeTOB. Co
BeT 03HaKOMHnCH c peweHHHMH KoMHTeTa 
ITonHOMOqHhlX ITpe,ncTaBHTene~ no nHTH
neTHeMy nnaHy pa3BHTHH 0115111 Ha 1976-
1980 rr., a TaK)I(e ,noKna,naMH "ITporpaMMa 
HCCne,noBaHH~ Ha BCTpeqHhlX nyqKaX lJ.EPHa 

I ~ 
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B 1975 rO.IJ.Y" H "Pe.IJ.KHe pacna.IJ.bl TT- H Jl
Me30HOB". 

Ha XXI ceccuu /18-21 Ho.a6p.a/ q neHhl 
Y'leHoro coaeTa paccMoTpenu OT'IeThl .IJ.H
peKI(HH JIB3, JIJ!Il H JIBTA o Hay'IHo-uccne

.IJ.OBaTenhCKOH .IJ.e.IITenhHOCTH B 1975 rO.IJ.Y 
H B CB.II3H C 3THM p.II.IJ. .IJ.OKna.IJ.OB: " B hlBO.IJ. 
ny'IKOB H3 CHHXp04la30TpOHa", "TeXHHKa 

CBepxnpOBO.IJ.HMOCTH H $H3HKa Bhi COKHX 
3HepruB:", "IloHCK oqapoaaHHhlX qac THU", 
"3KcnepuMeHThl Ha MHC OHJIH B H <I>B3", 
"IlonJipH3al(H.a B ynpyroM p p -, rr- p- H K p

pacceJIHHH npu 45 T3B/c", "Onepauu oHHaJI 
CHCTeMa ")l;y6Ha-75" .IJ.llJI 3BM Ii3CM -6", 
"C03.IJ.aHHe H pa3BHTHe MaTeMaTH'Ie CKOrO 
o6ecne'leHHJI 3KcnepuMeHTOB B o6nacTH $u-

3HKH BhlCOKHX 3HeprHH C 6ec$HllhM OBhlM 
C'beMOM .IJ.aHHhiX" H .IJ.p. bhinH BHe CeH.bl 
HeKOJOpble H3MeHeHHJI B nnaHbl HCCne.IJ.OBa
TenhCKHX pa6oT Ha 1976 ro.IJ.. 

CoaeT o6cy.IJ.Hn npe.IJ.nO)I(eHHJI cneu uanu-
3HpoaaHHhlX KOMHTeTOB, COCTOJIHHe p a60T, 
BblnOllHJieMhlX C nOMOII(hlO 3KCnepHMeHTanb
HhlX ycTaHOBOK OHJIH Ha cepnyxoBCKOM 

ycKopHTene, nnaH Me)I(.IJ.yHapO.IJ.HOro c oTpy.IJ.
HH'IeCTBa OHJIH no $H3HKe BhlCOKHX 3Hep

ruB: Ha 1976 ro.IJ., .IJ.an PJI.IJ. peKoMeH.IJ.au uB: no 
nnaHaM HCnOnh30BaHHJI 3KCnepHMeHTanb

HhlX ycTaHoBoK. CoaeT Jacnyman .IJ.Ba o6-
30PHhlX .IJ.OKna.IJ.a: "CTapoe H HOBOe B HeHT
pHHHoB: $H3HKe" /E.M.IloHTeKopao/ H "Ho

Bble BeKTOpHhie Me30Hhl" /A.Ii.roBOp KOB/. 
KOMHTeTbl, 3aCe.IJ.aHHJI KOTOpbiX npoxo

.IJ.HllH 15-17 anpenJI H 21-23 OKTJ16p11 , pac
CMaTpuaanu BOnpOChl, CBJI3aHHhie C o p raHH-
3al(HeH COTPY.IJ.HH'IeCTBa OHJIH u HHCTHTy
TOB CTpaH-y'laCTHHI( B o6naCTH KaMepHOH, 
3neKTpOHHOH H $OT03MYllhCHOHHOH Me TO
.IJ.HKH, 06Cy)I(.IJ.anH COCTOJIHHe 3KCnep HMeH
TanhHhlX pa6oT OHJIH cooTBeTcTayroll(ero 

npo$HnJI, O.IJ.o6punu BBe.IJ.eHHe PJI.IJ.a TeM 
B TeMaTH'IeCKHH nnaH OHJIH c 1976 ro.IJ.a. 

0 Ka.MepHblll Ko.Mumem .IJ.an p.a.IJ. peKoMeH
.IJ.auuB: no nnaHaM 3KcnnyaTal(HH H c oaep
meHCTBOBaHui" yCTaHOBKH "JIIO.IJ.MHna" , 3KC
nnyaTal(HH cpe.IJ.CTB o6pa60TKH $Hllh MOBOH 

• 

HH$OpMal(HH: nonyaBTOMaTH'IeCKHX YCT

pOHCTB, "CnupanhHoro H3MepHTenJ1", HPD, 
A3JIT -1; o6cy.IJ.Hn npoeKThl HOBhlX 3Kcne
pHMeHTOB Ha 1976 ro.IJ.; paccMoTpen ao
npochl, CBJI3aHHhie C KOOp.IJ.HHal(HeH .IJ.eJI
TenbHOCTH na6opaTopuB: OHJIH H HHCTHTy
TOB CTpaH-y'laCTHHI( B o6naCTH KaMepHOH 
MeTO.IJ.HKH, a TaK)I(e PJI.IJ. MeTO.IJ.H'IeCKHX ao
npocoa. 

0 c.Pomo3MYAbCUOHHblii KoMumem Jacnyman 
HHctJOpMal(HIO 0 XO.IJ.e HCCne.IJ.OBaHHH B3aHMO· 
.IJ.eHCTBHH nu-Me30HOB H anh$a-qacTHI( C 
.II.IJ.paMH, nOHCKa HOBhlX HeCTa6HnhHhlX qa
CTHI(, 0 pa3pa60TKe $oT03MynhCHH, Hanon
HeHHhlX JI.IJ.paMH CBHHI(a, npOH3BO.IJ.CTBe MHK· 

pOCKOnOB H .IJ.pyroro o6opy.IJ.OBaHHJI .IJ.llJI 

$OT03MYllhCHOHHhlX HCCne.IJ.OBaHHH. 

0 Ko.Mumem no 3AeKmpoHHbiM 3Kcnepu-
.MeHmaM paCCMOTpen COCTOJIHHe pa60T, Bhl
nonHJieMhiX C nOMOII(hiO 3neKTpOHHhlX 3KCne

pHMeHTanhHhlX ycTaHOBOK Ha CHHXpo$a3o

TpOHe H CHHXPOUHKnoTpoae OHJIH, cepny
xoBCKOM ycKOpHTene H YCKOpHTene <I>HAJI 
/ClliA/, H Hay'IHO- 3KCnepHMeHTanhHYIO 

nporpaMMY OHJIH aa 1976 ro.IJ. B o6nacTH 

3neKTPOHHhlX MeTO.IJ.OB uccne.IJ.oBaHHJI. Ko
MHTeT 06CY.IJ.Hn XO.IJ. HCCne.IJ.OBaHHH Ha yCTa
HOBKe EHC OHJIH, pe3ynhTaThl H3y'leHHJI 

nonJipH3al(HOHHhlX 3$$eKTOB B pacce.IIHHH 
npH BhiCOKHX 3HeprHJIX, HCCne.IJ.OBaHHJI Ky

MYllJITHBHOrO 34>4leKTa H .IJ.p. Iihln npHH.IIT 
• PJI.IJ. HOBhlX npoeKTOB uccne.IJ.oBaHHJI, o6cy)I(

.IJ.anuch BOnpOChl pa3BHTHJI Bhi'IHCllHTenhHOH 
TeXHHKH, C03.IJ.aHHJI H pa3BHTH.II 3neKTpOH
HOH annapa TYPhl H cucTeM ynpaaneHHJI 3KC
nepHMeHTanhHhiMH ycTaHOBKaMH Ha nHHHH 
C 3BM, KOOp.IJ.HHal(HJI pa3pa60TOK 3neKTpOH
HOH annapaTyphi H CTaH.IJ.apTH3al(HH . 

KoMHTeT O.IJ.o6pHn npoeKT Hccne.IJ.oBaHHH 
B3aHMO.IJ.eHCTBHJI npOTOHOB Ha BHyTpeHHeM 

nyqKe ycKopuTen.a <I>HAJI B COTPY.IJ.HH'IeCTBC 
c $H3HKaMH ClliA. 

0 Y~eHblii coeem no (Ju3uKe HU3KUX 3Hep
zuii OH.RH B '1975 rO.IJ.Y npoaen .IJ.Be ceccHH, 

Ha KOTOpbiX O.IJ.06pHn OT'IeTbl npe.IJ.Ce.IJ.a TenJI 
CoaeTa o BhmonaeHHH pemeHHH npe.IJ.hl.IJ.Y-



IUHX ceccuH:, a TaK:>Ke OT'IeTbi npe.D,ce.D,a Te
neil cneuuanH3HpOBaHHbiX KOMHTeTOB 0 pa-
6oTe H pellleHHJIX KOMHTeTOB. 

Ha XX ceccuu CoaeTa /26-27 Ma.ll/ 
6bma JacnyrnaHa HH<iJopMaUH.Il o perneHHJIX 
KoMHTeTa llonHoMoqHblx llpe.D,cTaBHTeneH: 
no n.llTHneTHeMy nnaHy paJBHTH.Il OH:.HH: Ha 
1976-1980 rr., a TaK:>Ke o6cy:>K.D,eHbi npe.IJ.
no:>KeHHJl .D,HpeKUHH na6opaTOpHH o6 H3Me
HeHHJIX npo6neMHO-TeMaTHqecKHX nnaHOB 
Ha 1976 r. B o6naCTH <iJHJHKH HH3KHX :mep
rHH H CTPYKTYPbi .ll.IJ.pa. 

Ha XXI ce ccuu /25-28 H0.116p.11/ qneHbi 
YqeHoro coaeTa OJHaKOMHnHcb c oTqeTaMH 
.IJ.HpeKUHH na6opa To puB: o BhlnonHeHHH npo6-
neMHo-TeMaTuqecKHX nnaHoB Ja 1975 ro.D, 
H HJMeHeHHJIX B nnaHax Ha 1976 ro.D, B o6-
nacTH <iJHJHKH HHJKHX 3HepruH: H cTpyKTYPbi 
.ll.D,pa. Hau6onee .D,eTanbHO 6blna paccMoT
peHa HayqHaJl .D,eJITenbHOCTb na6opaTOPHH 
HeHTpOHHOH <iJHJHKH, KOTOpa.ll nonyquna xo
pornyro oueHKy. CoaeT o6cy.D,Hn cocTOJIHHe 
pa6oT no coopy:>KeHHIO H:I>Pa-2 H Y-400. 

Ha ceccuu 6blnH c.D,enaHbi coo61.l{eHH.Il 
0 pa6oTe COBeiQaHHH, OpraHH30BaHHbiX 
OH:.HH: no TeMaTHKe CoaeTa, a TaK:>Ke o6 
yqacTHH yqeHbiX OH:.HH: B va6oTe Me:>K.D,yHa
pO.D,HbiX KOH<iJepeHUHH H CHMnOJHyMOB. 

CoaeT o.D,o6pun nnaHbi Me:>K.D,yHapo.IJ.
HOrO COTPY.D.HHqeCTBa H CBJl3eH Ha 1976 
ro.D,, .D,an peKoMeH.D.auuu YqeHOMY coaeTy 
OH:.HH: o JaMel.l{eHHH aaKaHTHbiX .D,On:>KHO
CTeH 3aMeCTHTeneH: .D,HpeKTOpOB JIH<I>, npo
.D,nHn nonHoMoquJl pa6oqux opraHOB cneuua
nH3HpOBaHHbiX KOMHTeTOB no CTpyKType 
.ll.D,pa H <iJH3HKe TJl:>KellbiX HOHOB Ha CpOK B 
O.D,HH rO.D,. 

0 KoMumem no ueilmpouuoil ¢u3uKe co6u
panc.ll Ha CBOH Jace.D,aHHJl B BapHe /HP 1>/ 
22-24 an penH H ,LJ;y6He 28-30 OKT .!16p.ll. 
KOMHTeT Jacnyrnan HH<iJOpMaUHID 0 HayqHOH 
.D,e.!lTenbHOCTH Jla6opaTOpHHHeHTpOHHOH<iJH-
3HKH, pa6oTaX no C03.D,aHHID lfi>Pa- 2, H3-
MepHTenbHO-BblqHCllHTellbHOrO 
3KCnepHMeHTanbHbiX YCTaHOBOK. 

ueHTpa u 
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b binH YTBep:>K.D,eHbl HOBble TeMbl HayqHo
uccne .D,oBaTenbcKHX pa6oT, o6cy:>K.D,eHbl ao
npocbl Me:>K.D,yHapo.D,Horo cOTPY.D.HHqecTBa 
JIH<I> H 0630pHbie .D,OKna.D,bl. 
0 K oMumem no cmpyKmype .110pa Jace.D,an 

B Bap He /HPI>/ 24-27 anpen.11 H ,LI;y6He 
28-30 OKTJ16p.11. KoMHTeT paccMoTpen co
o6IQeHH~ 0 XO.D,e BblnOnHeHHJl npo6neMHO
TeMaTHqecKHX nnaHOB OT.D,ena Jl.D,epHOH 
cneKTp OCKOnHH H pa.D,HOXHMHH, OT.D,ena 
llJH3HKH aTOMHOrO .!l.D,pa Jla6opaTOpHH 
.ll.IJ.epHbiX npo6neM H ceKTopa N25 Jla6opaTo
PHH HeHTpOHHOH <iJH3HKH, a TaK:>Ke 0 pa6o
Tax n o coJ.D,aHHIO MaTeMaTuqecKoro o6ec
neqeHH.!l .D.n.ll o6pa6oTKH cneKTpoMeTpuqe
cKoH: HH<iJOpMaUHH B Jla6opaTOpHH BbiqHCnH
TenbHOH TeXHHKH H aBTOMaTH3aUHH. 

K oMHTeT o6cy.D,un oTqeTbi HaqanhHHKOB 
OT .D,enoB 0 BbiiiOnHeHHH JaBeprnaeMbiX B 
1975 r o.D,y TeM H .D.OKna.D,oB o peJynbTaTax 
pa60T , npOBO.D,HMbiX BOT .D,enax <iJHJHKH aTOM
Horo .!l.D,pa, .ll.D,epHOH cneKTpOCKOnHH H 
pa.D,HO XHMHH Jla6opa TOpHH Jl.D,epHbiX npo6-
neM, n o.D,.D,ep:>Kan BKnroqeHHe B npo6neMHo
TeMaTuqecKHH nnaH HOBbiX TeM, O.D,06pHn 
npoeKTbl C03.D,aHH.!l KOMnneKca HaKonneHHJl 
H o6pa60TKH HH<iJOpMaUHH B Jla6opaTOpHH 
.!l.D,epHbiX npo6neM, nnaHa Me:>K.D,yHapo.D,Horo 
COTPY.D.HHqecTaa Ha 1976 ro.D, H nnaHa co
TPY.D.HHqecTBa no nporpaMMaM .HCHAI111 
H H:P I1C. 

q n eHbl KOMHTeTa 03HaKOMHllHCb C HH
<iJopMaQHeH 0 nporne.D,IllHX CHMn03HyMaX H 
COBel.l{aHH.!lX H no.D,rOTOBKe K COBeiQaHHJIM 
H KoH<iJepeHUH.!lM no TeMaTHKe KoMHTeTa. 

0 K oMumem no ¢u3uKe m.11:w:e/lbiX uouoe Ha 
CBOHX JaCe.D,aHHJIX B ,LI;y6He 15-17 anpen.ll 
H 28- 30 OKT .116pH Jacnyrnan .D.OKna.D,bi o6 
3Kcnep uMeHTax no CHHTeJy T.ll:>KenbiX Jne
MeHTOB C Z 2. 105, HOBOM nO.D,XO.D,e K HJy
qeHHID <iJopMbl 6apbepOB .D,eneHH.!l Ha OCHOBe 
JanaJ .D.biBaiDI.l{ero .D,eneHHJl Jl.D,ep, HJyqeHHH 
HOBOr MeXaHH3Ma Jl.D,epHbiX peaKUHH 
rny6oKoHeynpyrux nepe.D,aq. libln c.D,enaH 
aHanH 3 BCeX OCHOBHbiX HanpaBneHHH <iJHJHKH 
T.!l:>Ke llbiX HOHOB, CHHTe3a HOBbiX TpaHCypa-
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HOBhiX 3JieMeHTOB, H3ytJeHHJI CBOHCTB Jl,nep, 
y,naJieHHhiX OT JIHHHH f3- CTafiHJihHOCTH, a 
TaK)I{e Hay'IHO- npHKJia,nHhiX HCCJie,nOBaHHH 
c TJI)I{eJihiMH HOHaMHo KoMHTeT o6cy.nun 
npo6neMhi, CBJI3aHHhie c xo,noM coopy )l{eHHJI 
Y- 400 H Y- 20011, HH$OpMai.J,HIO 0 npe,nJIO
)l{eHHJIX nO H3MeHeHHIO np06JieMHO - TeMa
TH'leCKOrO nJiaHa H Me)l{,nyHapo,nHOMY co
Tpy,nHH'leCTBY JlafiopaTOpHH H,nepHhiX pe
aKI.J,HH Ha 1976 ro.n, B03MO)I{HhiX Hanpaane
HHJIX COTpy,nHH'leCTBa C 0K-PH,n)I{CKOH Ha
I.I,HOHaJihHOH na6opaTOpHeii: /CiliA/ B o6-
naCTH CHHTe3a HOBhiX 3JieMeHTOB, a TaK)I{e 
o6 HTorax pa60Thi lliKOJihi- ceMHHa pa no 
H,nepHoii: $H3HKe TJI)KeJihiX HOHOB I )l;y6Ha, 
23 CeHT HfipH - 4 OKT HfipH 197 5 ro,na/ o 

0 3aceoaHue <l>uHaHcoeozo KoMum ema co
cToHnoch 11-12 HOH6pH 1975 ro.na co cne
.nyiOTQeH: noBeCTKOH ,nHH: HTOrH p afiOThl 
KOHTPOJihHOH KOMHCCHH OT 20-22 MaJI 1975 
ro,na, OT'leT ,nHpeKI.J,HH HHCTHTyTa <l>HHaHCO
BOMY KOMHTeTy 0 BhiiiOJIHeHHH yKa 3aHHH 
KoHTpOJihHOH KOMHCCHH OT 20-22 Ma JI 197 5 
ro,na, ,nOKJia,n ,nHpeKI.J,HH HHCTHTyTa 0 6 0)1{H
,naeMOM HCnOJIHeHHH fiiO,n)l{eTa 3a 197 5 ro,n, 
npoeKTaX fiiO,n)l{eTa, lliTaTHOH 'IHCJieHHOCTH 
H nJiaHa KanHTaJibHOrO CTpOHTeJihCTBa Ha 
1976 ro,n, HH$OpMai.J,HH 0 npoeKTaX CTpyKTy
pbi 01Uil1 H CXeMhl ,nOJI)I{HOCTHhiX OKJia,nOB 
COTpy,nHHKOB HHCTHTyTao 

11o seeM 3THM aonpocaM <l>uHaHcoawH: 
KOMHTeT npe,nCTaBHJI peKOMeH,nai.J,IIH KOMH
TeTy 11onHOMO'IHhiX 11pe,ncTaBHTeneH:o 

OpeMJH1 OMHM 
3a 1974 ro.Q 

Ha COHCKaHHe npeMHH 06be,nHHeHHOrO 
HHCTHTyTa H,nepHhiX HCCJie,nOBaHHH 3a 1974 
ro,n 6hiJIH BhiABHHYTW JIY'llliHe Hay'IHO- HC
CJie,noBaTeJihCKHe H HaytJHO-MeTOAH'leCKHe 
pafiOThi, BhlftOJIHeHHbie COTpy,nHHKaMH HH
CTHTyTao 

PerneHHeM YtJeHoro coaeTa Ol1Rl1 oT 
29 MaJI 197 5 ro.na npucy)l{,neHhi cne,nyiOII.J,He 
npeMHH: 

no HayqHO-HCC~eAOBaTe~hCKHM 
pa6oTaM 

,aee nepe&le npeMuu: 
1/ "l1ccne,noBaHHJI no KBaHTOBOH TeOpHH 

nOJIJI jypaBHeHHJI ,nJIJI peJIJITHBHCTCKHX aMn
JIHTy,n H peJIJITHBHCTCKOe KOH$Hrypal.I,HOHHOe 
npe,ncTaBJieHHe, KBaHTOBaJI 3JieKTpO,nHHa
MHKa C yqeTOM CHJihHhiX B3aHMO,neii:CTBHH, 
<iJopM<iJaKTOphl 3JieMeHTapHWX tJaCTHI.J," o 

AaTophi: l1oCo3naTeB, l1oCol1caea, 
Bor oKa,nhirneacKHii:,Mo,LI;oMaTeea,P oMoMup
KacHMOB, HolioCKatJKOBo 

2/ "HOBhiH MeTO,n CHHTe3a TJI)I{eJibiX 
H,nep C Z > 1000 3aKOHOMepHOCTh H3MeHe
HHJI CTa6HJihHOCTH TJI)I{eJIWX 3JieMeHTOB C 
Z _:::: 104 OTHOCHTeJibHO CnOHTaHHOrO ,nene

HHHo CHHTe3 3JieMeHTa c aTOMHhiM HOMepoM 
106"0 

ABTOphi: IOoUoOraHeCHH, 10ol1o TpeThH
KOB, AoCol1JihHHOB, Aor o,LI;eMHH, AoAol1ne
ae, Col1oTpeThHKoaa, BoMol1noTKO, 
Mol1ol1BaHOB, IOoCoKOpOTKHH, r oHo<l>nepOBo 

Bmopa.11 npeMuJI: 
"l1ccne.noaaHHe KYMYJIHTHBHoro MeJo

Hoo6pa3oBaHHH" 0 
ABTopw: AoMolian,nHH, BoKolioH.napea, 

Horuop,n3HecKy, BoHo3y6apea,Ao,LI;oKupun
noa, HoCoMopo3, CoAoHe)l{,naHoaa, 
AoAoi10BTopeii:Ko, BoAoCaupu.noa,BoCoCTa
BHHCKHHo 

no HayqHO-MeTOAHqeCKHM 

pa6oTaM 

IIepea.11 npeMuJI: 
"l1ccne,noBaHHe MarHHTHhiX MOMeHTOB 

KOMnayH,n- COCTOHHHH H,nep" o , 
ABTOphi: Bol1oAn$HMeHKOB, BoAoBaroa, 

BoHo3aMpHH:, JloJlacoHh, IOo,LI;oMapeea, 



O.H.OB'IHHHHKOB, JI.li.IIHKeJILHep, Ili.Ca
JiaH, <I>.JI.IIIanHpo, 3.H.IIIapanoB. 

,l(ee emopbJe npeMuu: 
1/ "1Ipe~H3HOHHhle H3MepeHH.H BpeMe

HH )f(H3HH UOJIO)f(HTeJILHOrO MIOOHa". 
ABTOphl: M.II.liaJiaH,ZJ;HH, B.M.rpe6e

HIOK, B.r .3HHOB, A.)J..KoHHH, A.H.IIoHoMa
peB. 
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2/ "Pa3pa6oTKa, Hana.nKa H 3anycK JIH
Heii:Hor o YCKOpHTemi JIY- 20 - HH)f(eKTOpa 
CHHXpo$a3oTpoHa OHJIH". 

A BTOphl: H.M.lia)f(eHoBa, IO.)J..:Se3Ho
rHx, M.A.BoeBo,ZJ;HH, JI.II.3HHOBLeB, 
H.H.K apnoB, JI.r .MaKapoB, B.A.MoH'IHH
CKHii:, B.A.IIonoB, H.H.CeMeHroWKHH, 
IO.B.CM~PHOB. 

<> <> <> 
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Me)K,QyHapo,QHhie 
CB.H3H 
H HayqHoe 
COTpy,QHHqeCTBO 

: 

• 

)J,HpeKUHH 06'be,IJ;HHeHHOrO HHCTHTyTa 

H.IJ;epHwx Hccne,IJ;oBaHHH, pyKoBO.IJ;CTBYHCL 

peweHHHMH YtJeHoro coBeTa H KoMHTeTa 

IlOllHOMO'IHMX Ilpe~CTaBHTelleH, npO,IJ;OmKa • 

na aKTHBHO pa3BHBaTb H yKpenllHTb Me:>K,IJ;y

HapO,IJ;HMe CBH3H H HaytJHOe COTpy,IJ;HH'IeCTBO 

C HaytJHO"HCClle,IJ;OBaTellLCKHMH opraHH3a· 

UHHMH CTpaH- yqacTHHU HHCTHTyTa H ,IJ;pyrHX 

CTpaH. 

Me)I(.IJ;yHapo.IJ;HOe coTpy.IJ;HH'IeCTBO HH

CTHTyTa 3a ro.IJ; xapaKTepH3yeTCH cne,IJ;yro

IUHMH ,IJ;aHHMMH: 

• na6opa TOpHH 06'be,IJ;HHeHHOrO HHCTH

TyTa BMITOllHHllH COBMeCTHO C Hay'IHO·Hc· 

Clle,IJ;OBaTellbCKHMH opraHH3aUHHMH CTpaH

ytJaCTHHU pa60TM ITO 167 TeMaM; 

• B CBH3H C BblllOllHeHHeM COBMeCTHhlX 

pa60T H ,IJ;llH peweHHH ,IJ;pyrHX 3a,IJ;a'l B 

OHJIH 6wno npHHHTO 1026 cneuHanHCTOB 

H3 CTpaH·yqaCTHHU; 

- OHJIH HanpaBHll B cTpaHw·yqacTHHUhl 

B CBH3H C COTpy.IJ;HH'IeCTBOM, a TaK)I(e ,IJ;llH 

yqacTHH B HaytJHMX COBeiUaHHHX 474 CBOHX 

coTpy.IJ;HHKa; 

- HHCTHTYT opraHH30Ball 23 HaytJHMX 

H HaytJHO- MeTO,IJ;H'IeCKHX COBell.{aHHH H 19 

HaytJHO • opraHH3aUHOHHMX COBell.{aHHH; 

• Ha Me)I(,IJ;yHapO,IJ;Hhle H HaUHOHallbHLie 

KOH4JepeHUHH .e: B HaytJHLie UeHTpM CTpaH, 

He HBllHIOIUHXCH yqaCTHHUaMH 06'be,IJ;HHeHHO

ro HHCTHTyTa, 6hlll KOMaH,IJ;HpOBaH 131 co

Tpy,D;HHK OHJIH; 

• B TetJeHHe ro,IJ;a na6opaTOpHH HHCTH· 

TyTa npHHHllH ,IJ;llH 06Cy)I(,IJ;eHHH HaytJHMX 

npo6neM H ,IJ;llH yqacTHH B COBeiUaHHHX 

226 cneuHallHCTOB H3 HaytJHhlX UeHTpOB 

CTpaH·HeytJaCTHHU; 

- B na6opaTOpHHX HHCTHTyTa pa6oTallH 

11 CTHneH,IJ;HaTOB H3 5 CTpaH B pa3HOe 

BpeMH B TetJeHHe ro,IJ;a . 



CoTPYAHHqecTBO 

C HayqHhiMJ1 I.J;eHTpaMH 

CTpaH-yqaCTHHI.J; 

Jla6opa Topuu OHJHI B 197 5 rO.D.Y aKTHB

uo cOTPY.D.HH•tanu c uay•mo-uccne.D.oBaTenL

cKHMH opraHH3aUHHMH CTpau-yqaCTHHU B 

TeopeTHl.feCKHX H 3KCnepHMeHTallhHhlX 

HCClle)l.OBaHHHX, B o6naCTH pa3pa60TKH 
H H3rOTOBlleHHH HOBhiX 3KCnepHMeHTanL

HhiX YCTaHOBOK H annapaTyphi, pa3pa60TKH 

H COBMeCTHOrO HCnOllh30BaHHH HOBhiX Bhi

l.fHCllHTellhHhiX nporpaMM H B )l.pyrHX Ha

npasneHHHX. 

Y cnewHo npOJJ.Oll)l(anoch COTPY.D.HHl.fe

CTBO C 16 na6opaTOpHHMH CTpaH-yl.faCTHHU 

no uJyl.feHHIO npoueccos MHO)I(eCTBeHHoro 

pO)I()l.eHHH l.faCTHU nyTeM COBMeCTHOH o6-

pa60TKH CHHMKOB, nonyqaeMhiX C 2-MeTpO

BOH nponaHoBoH KaMephi. Ilpo)l.On)l(anuch 

TaK*e 3KcnepuMeHThi Ha ycTaHOBKe EHC 

no pereuepauuu HeHTpanhHhiX KaOHOB c 

yqacTueM HayqHo-uccne.D.oBaTenhcKux op-

raHHJauuH Eonrapuu,BeHrpHH, r ,[(P 'qexo

cnosaKuu. BMecTe c Hayl.fHo-uccne.D.oBa

TenLCKHMH opraHHJaUHHMH CoseTcKoro 

CoroJa u qexocnosaKHH senuch uccne.D.osa

HHH B3aHMO)l.eHCTBHH aHTHnpOTOHOB C npo

TOHaMH Ha )I(H)l.KOBO)l.OpO)l.HOH KaMepe "JliO)l.

MHna" .B HCClle)l.OBaHHHX B3aHMO)l.eHCTBHH 

aJ].pOHOB C HYKllOHaMH H H)l.paMH npH BhiCOKHX 

3HeprHHX C nOMOI.UhlO lPOT03MYllhCHOHHOH 

MeTOJl.HKH yqacTsosanu dJu3HKH Eonrapuu, 

BeHrpuu, IlonLwu, PyMhiHHH, CCCP, qexo

cnosaKHH. 

Ilonyl.feHhl nepBhle COTHH ThlCHl.f lPOTO

rpadJHH Ha YCKOPHTene H<I>B3 /Cepnyxos/ 

C nOMOI.UhlO MarHHTHOrO HCKpOBOrO cneKT

poMeTpa. B 3THX pa6oTax npHHHMaiOT aK

THBHoe yqacTue cneuuanucThi IlonLWH u 

qe XOCllOBaKHH. Y cneWHO npOBO)l.HllHCh HC

Clle)l.OBaHHH B3aHMOJ].eHCTBHH nHOHOB C H)l.

paMH renHH- 3 u renuH -4 B COTPY.D.HHl.feCTBe 

c lPHJHKaMH Eonrapuu, BLeTHaMa, PyMLI

HHH, CoseTcKoro CoroJa, qexocnosaKHH. 
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AKTHB 0 · BellOCh H3yl.feHHe CBOHCTB HeH

TpOHO)l.edJHUHTHhiX H30TOnOB no nporpaMMe 

RCHA II c yqacTueM HayqHo-uccne.D.oBa

TenhcKHx opraHH3aUHH 8 CTpaH-l.flleHOB 

06be)l.HHeHHOrO HHCTHTyTa.IlpOJ].Oll)l(allOCh 

nno.D.OTBOpHoe COTPY.D.HHl.feCTBO c Hayl.fHhiMH 

ueHTpa MH HPE, MHP, CPP B uccne

Jl.OBaHHHX )l.BOHHOH nepeJapH)l.KH nHOHOB 

c n MOIUhiO dJoT03MYllhCHOHHOH MeTo

Jl.HKH. 
Co TPY.D.HHl.fecTBO c Hayl.fHhiMH ueHTpaMH 

CTpaH - yl.faCTHHU OCyiUeCTBllHllOCh TaK)I(e B 

3Kcnep uMeHTax no nou.cKy B npupo)l.e csepx

TH)I(ellhiX 3lleMeHTOB, HCClle)l.OBaHHlO cnoH

TaHHO J].ellHIUHXCH H30MepoB, H3yl.feHHIO 

B3aHMO)l.eHCTBHH TH)I(ellhiX HOHOB C HJ].paMH. 

BJa HMO.D.eHCTBHH Me)l.neHHhiX HeHTpOHOB 

C H)l.pa MH H3yl.fallHCh COBMeCTHO C Hayl.fHhi

MH op r aHH3aUHHMH Eonrapuu, MoHronuu, 

IlonLwu, PyMLIHHH u qexocnosaKHH. <l>yH

J].aMeHTanLHLie HCClle)l.OBaHHH CBOHCTB HeH

TpOHa H HCClle)l.OBaHHH no HJ].epHOH lPH.3HJ<e 

BellHCh B COJ].py)l(eCTBe C yl.feHhiMH 6onh

WHHCT a CTpaH-yl.faCTHHU, B o6naCTH dJu-

3HKH KOH)l.eHCHpOBaHHhiX cpe)l. - CO cneuua

nucTaM H BHP /UH<I>H, liy)l.anewT/, f' ,[(P 

/UHRH , PocceHJJ.opdJ/, IIHP /HR<I>, Kpa
Kos/ H JJ.p. 

C o sMecTHO c Hayl.fHhiMH ueHTpaMu 

CTpaH - yl.faCTHHU aKTHBHO BellHCh pa60Thl 

B o6n CTH TeOpHH 3lleMeHTapHhiX l.faCTHU, 

aTOMH ro HJ].pa H KOH)l.eHCHpOBaHHhlX cpe)l.. 

CsoHCT Ba CHMMeTpuu JneMeHTapHhlx qac

THU H HX CTpyKTypa H3yl.fallHCh COBMeCTHO 

c YHHBepcuTeTaMu B CodJuu u XaHoe, dJu-

3Hl.feCKHMH HHCTHTyTaMH BeHrpuu, IlonLwu, 

PyMh~HHH. CTpyKTypa Teopuu nonH pa3pa-

6aThlBa nacL BMeCTe C HHCTHTyTaMH lion

rapHH , BeHrpHH, r ,[(P' CoBeTCKOro 

CoroJa. Hayl.fHo-uccne.D.OBaTenhcKue opra

HHJauu u Eonrapuu, r ,[(P' IlOllhWH, CCCP 
aKTHBHO yqacTBOBallH B pa6oTaX no TeOpHH 

CTPYKTYPLI H.D.pa, HHCTHTYTLI Eonrapuu, 

BeHrpuu, r ,[(P' IlonhWH, CCCP H qccP -

B pa3pa6oTKe Teopuu H.D.epHhiX peaKUHH. 

IlpO)l.Oll)l(allHCh COBMeCTHhle HCClle)l.OBaHHH 
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c Co<lJHiicKHM yHHBepcHTeToM, U.eHTpanh
HhiM HHCTHTYTOM 4JH3H1.feCKHX HCCne,noBaHHH 
B liy,nanewTe, TexHHl.feCKHM YHHBepcHT_eToM 
B )J.pe J.IJ:eHe B o6naCTH KBaHTOBO- CTa THCTH
l.feCKHX MO,neneu B TeOpHH KOH,neHCHp OBaH
HOrO COCTOHHHH. 

llo npo6neMaM pa,n:HaUHOHHOH 6e 30na
CHOCTH ycneWHO BhlnOnHHnHCh 3KCn epH
MeHThl c yqacTHeM cneuHanHCTOB Te xHHl.fe
cKoro YHHBepcHTeTa ;r )J.P, )J.peJ,neH/ , HH
CTHTyTa aTOMHOH <lJHJHKH /CPP, liyxa
pecT/, HHCTHTyTa H,nepHhiX HCCne,noBaHHH 
H H,nepHoil 3HepreTHKH /HP li, Co<lJHH/ , Jla-
6opaTOpHH pa,n:HaUHOHHOH .IJ:03HMeTpHH 
liCAH /liCCP, llpara/ H opra}IHJaUHH Co
BeTCKoro CoroJa. 

OH.HH npo.non)Kan aKTHBHO coTp y,nHH
l.faTh c HHCTHTyTaMH CoBeTcKoro C oroJa 
B CepnyxoBe, MocKBe, JleHHHrpa,ne , Epe
BaHe~ TawKeHTe, T6HnHcH, AnMa- A Te H 
,npyrHX ropo,nax. 06be.IJ:HHeHHhiH HHCTHTYT 
HCnOnhJOBan npHMepHO O.IJ:HY TpeTh BpeMeHH 
pa6oThl ycKopHTenH H<I>B3 B Cepny xoBe. 
B 1975 ro.ny TaM pa6oTanH nHTh <lJHJHl.fe
cKHX ycTaHOBOK OH.HH, B TOM l.fHcne MHC, 
BO,n:OpO,n:HaH ny3hlphKOBaH KaMepa " JliO,n
MHna", 6ec4JHnhMOBhiH HCKPOBOH cneKTpo
MeTp. lionhWOH06'heM3KCnepHMeHTan hHOrO 
MaTepHana /CHHMKH C TpeKOBhiX npH60pOB, 
MarHHTHhle neHThl/, nonyl.feHHhiH Ha 3THX 
YCTaHOBKaX, nOJBOnHn <lJHJHKaM CTpaH
yqacTHHU BeCTH HCCne,noBaHHH B .o6naCTH 
CaMhiX aKTyanhHhiX npo6neM 4JH3HKH BhiCO
KHX 3HeprHH. 

HHCTHTYT TaK)Ke OCy~eCTBnHeT WHpo
KOe COTPY.D:HHl.feCTBO CO CTpaHaMH- y l.faCT
HHUaMH B o6naCTH COJ,naHHH HOBhiX <lJHJH
l.feCKHX ycTaHOBOK, JneKTpOHHOH anna paTy
phl H MeTO.D:Hl.feCKHX pa3pa60TOK. llp o,non
)KanaCh COBMeCTHaH pa3pa6oTKa ycTa HOBOK 
PHCK H CITHH, a TaK)Ke ycTaHOBKH "<I>". 
3aBepwanHch pa6oThi no Hana,n:Ke ycKopH
TenH Y -120M ,nnH llexocnoBaKHH. 
HHTeHCHBHO BenHCh pa6oThl no coJ,naHHIO 
UHKnOTpOHa Y ,:400 H UHKnOTpOHa Y - 200ll 
,nnH HonhWH. B cTpaHax - qneHax OH.HH 

• 

coJ,naBancH KOMnneKc annapaTyphi ,nnH 
HliPa- 2 H Bhil.fHCnHTenhHoro ueHTpa JIH<I>. 
Hayl.fHo-Hccne,noBaTenhCKHe opraHHJaUHH 
lionrapHH, BeHrpHH, r )J.P' llonhWH, Py
MhiHHH, CoBeTcKoro CoioJa, llexocnoBaKHH 
yqacTBOBanH B COJ.D:aHHH YCKOpHTenH TH

)KenhiX HOHOB Ha KOnneKTHBHOM npHHUHne. 
llpo,n:On)KanHCh pa60Thl no pa3BHTHIO 

HJMepHTenhHO-Bhll.fHCnHTenhHOrO KOMn
neKCa OH.HH H MeTo,noB Hcnonh30BaHHH 
3BM Ha nHHHH C 3KCnepHMeHTanhHhiMH 
YCTaHOBKaMH, no COJ.,naHHIO aBTOMaTHl.fe
CKHX H nonyaBTOMaTHl.feCKHX CHCTeM ,nnH 
06pa60TKH KaMepHhiX CHHMKOB H nporpaMM 
o6pa60TKH 3KCnepHMeHTanhHhiX ,naHHhiX, no 
paJBHTHIO MeTO.IJ:OB npHKna,n:HhiX Bhll.fHCne
HHH H MaCCOBOH o6pa60TKH CHHMKOB C 
TpeKOBhiX KaMep. HaH6onee aKTHBHhie 

yl.faCTHHKH 3THX COBMeCTHhiX pa60T - lJ.eHTp 
Bhil.fHCnHTenhHOH TexHHKH ;r )J.P, A,nnepc
xo4J4J/, lJ.eHTpanhHhiH HHCTHTYT 4JH3H1.feCKHX 
HCCne,noBaHHH /BHP, liy,nanewT/, HHCTHTYT 
JKcnepHMeHTanhHOH <lJHJHKH /liCCP, Ko
wHue/. 

llpo,non)KanHch coBMeCTHhie pa6oThi no 
H,nepHOH cneKTpOCKOnHH Ha OCHOBe HCCne
.IJ:OBaHHJI B OH.HH H B HHCTHTyTax lionra
PHH, CoBeTcKoro CoroJa, llexocnoBaKHH 
H ,npyrHX CTpaH-yl.faCTHHU CBOHCTB pa,n:Ho
aKTHBHhiX H30TOnOB, nonyqaeMhiX C no
MO~hiO CHHXPOUHKnoTpoHa 06'he,nHHeHHoro 

.HHCTHTyTa. CoBMeCTHO c yqeHhiMH BeHr
PHH, r )J.P' CoBeTCKoro CoroJa, llexocnoBa
KHH paJpa6aThiBanHCh 6hiCTphle pa,nHOXH
MHl.feCKHe MeTO.D:hl Bhl,neneHHH H30TOnOB 
H3 o6ny1.feHHhiX MHWeHeH H npo6neMhl XH
MHH ropH"'HX aTOMOB, a TaK)Ke HCCne,no
BanHCh CBOHCTBa HeCTa6HnhHOrO JneMeHTa 
acTaTa. 

Hayqubie KOMaup;upoBKH 

lionhwoe JHal.feHHe ,nnH ocy~ecTBneHHH 
H yKpenneHHH coTpy,nHHl.fecTBa OH.HH c 
Hayl.fHO-HCCne,noBaTenhCKHMH OpraHH3aUH
HMH CTpaH - l.fneHOB HHCTHTyTa HMeeT 
KOMaH,n:HpOBaHHe cneuHanHCTOB H3 CTpaH-



yqacTHH.Q B na6opaTopHH OHJHf H coTpy.n;-
HHKOB HHCTHTyTa B Hay'-IHbie .QeHTpbi 
3THX CTpaH. 

B 1975 ro,n;y B CBH3H C BhlnOJIHeHHeM 
COBMeCTHhlX pa60T H ,IJ;JIH pemeHHH .z:;;pyrHX 
3a,n;aq 06'be,IJ;HHeHHbiM HHCTHTYTOM 6hlJIO 
npHHHTO 1026 cne.QHaJIHCTOB H3 CTpaH
y'-laCTHH.Q /B 1974 ro,n;y - 896, a B 1973 
ro.n;y - 684/. KpoMe Toro, B Te'-leHHe ro.n;a · 
B 06'be,IJ;HHeHHhlH HHCTHTYT 6hlJIH KOMaH,IJ;H
poBaHbl H3 cTpaH- yqacTHH.Q 642 cneuua
JIHCTa ,IJ;JIH y'-laCTHH B Hay'-IHbiX H Hay'-IHO
opraHH3a.QHOHHhlX coBe~aHHHX. TaKHM o6-
pa3o·M, Bcero 3a 1975 ro.n; OHJIH npHHHJI 
1668 cne.QHaJIHCTOB CTpaH- y'-laCTHH.Q. 

~HpeK.QHH 06'be,IJ;HHeHHOrO HHCTHTyTa 
npu.n;aeT TaK)I(e 6onbmoe 3Ha'-leHHe KOMaH
.n;upoBaHHJO B CTpaHhl-y'-laCTHH.Qhl COTpy,n;
HHKOB OHJIH. B 1975 ro.n;y 6hlJIH HanpaBne
Hhl B CTpaHhl-y'-laCTHH.Qhl 474 COTpy,D;HHKa. 
B nOCJie,IJ;HHe rO,IJ;hl B KOMaH,D;HpOBKH BCe 
'-lai.Qe HanpaBJIHlOTCH cne.QHaJIHCThl, HBJIHIO· 
I.QHecx Henocpe,n;cTBeHHhlMH lfc,noJIHHTenx
MH COBMeCTHhlX pa6oT. BMeCTe C TeM ,IJ;H· 
peK.QHH 60JiblliOe BHHMaHHe y,n;eJIHeT TOMy, 
'-IT06bi B CTpaHhl-y'-laCTHH.Qhl HHCTHTyTa Bbi· 
e 3)1(aJIH Be,n;yi.QHe y'-leHhle. B 197 5 ro.n;y 
aKa,n;. H.H.Iioronro6oB 6biJI B qexocnoBaKHH, 
aKa,n;. K.llaHuyc - B llonbme, npoclJ. q.mu
MaHe B lloJibllie H r ~p' aKa,n;. H.M.<I>paHK -
B llonbme, npoclJ. B.ll.~)l(enenoB - B qexo
cnoBaKHH, aKa,n;. li.M.lloHTeKopBo- B BeHr
puu H r~P, npoclJ. M.r. Me~epHKOB - B 
llOJibllie, npoclJ. H.H.roBopyH - B r ~p' 
npoclJ. A.M.Iian.n;HH H B.ll.CapaH.QeB - B 
PyMhlHHH, npoclJ. B.r .ConoBbeB - B MoH
ronuu H lionrapHH, .n;-p" ll.qep - B ITHP, 
.n;-p r.llH3ypeB: - B BeHrpHB B T.,IJ;. He
CKOJibKO HalliBX cne.QHaJIHCTOB Bhle 3)1(aJIB 
Ha ,IJ;JIHTeJibHhle CpOKB. 

·,).!.: 

Hay'IHbie cosei.QaHH.H 

Ol1Hl1 
O,n;HoB: B3 3cllclleKTBBHhlx clJopM Me)I(,Il;y

Hapo,n;Horo COTpy,IJ;HH'-IeCTBa HBJIHIOTCH Hayq
Hhle COBe~aHBH. HHCTBTYT npOBO,IJ;BT 60Jib· 
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lliOe KOJIH'-IeCTBO Hay'-IHbiX B Hay'-IHO- opraHH· 
3a.QBOHHbiX COBe~aHHH. 0HB ,IJ;aiOT B03MO)I(· 
HOCTb yqeHbiM 06MeHHBa TbCH CBe,IJ;eHBHMH 
0 HOBeHlliBX ,IJ;OCTB)I(eHBHX B pa3HbiX 06Jia
CTHX clJH3HKH B HaMe'-laTb HaB60Jiee nepcneK
THBHbi e HanpaBJieHBH BCCJie,IJ;OBaHBH, cno
C06CTBYIOT yKpenJieHHIO H paClliHpeHBIO CO
Tpy,n;HH'-IeCTBa co CTpaHaMu-yqacTHB.QaMB 
OHJIH u· .n;pyrBMH cTpaHaMH. 

B 1975 ro,n;y OHJIH npoBeJI 7 KpynHhlX 
Me)I(,IJ;y HapO,D;HhlX KOHclJepeH.QBH B CBMn03Hy
MOB, 3 Me)I(,IJ;yHapO,D;HbiX lliKOJihl, 13 pa60'-IHX 
COBe~aHHH B 19 Hay'-IHO·opraHB3a.QHOHHhlX 
COBe~aHBH. Hau6onee Ba)I(HhlMB MeponpHH
THHMB 1975 ro.n;a 6hlJIH Tpa,n;H.QHOHHax Me)l(
.n;yHapo.n;Hax mKona cllH3BKOB OHJIH- U.E PH, 
KOTopa x ycnemHo npomna B AnymTe B Mae, 
V Me)l(,n;yHapo,n;HhlH CBMn03BYM no clJB3BKe 
BhlCOKHX 3HeprHH H 3JieMeHTapHhlX '-laCTB.Q 
B BapmaBe B ceHTH6pe, VIII Me)l(,n;yHapo.n;
HhlH CBMn03BYM no H,IJ;epHOH 3JieKTpOHBKe 
H BbiCTaBKa 3JieKTpOHHhlX npB60pOB B ,dy6He 
B HroHe, Me)l(.n;yHapo,n;HaH mKona-ceMBHap 
no clJB3HKe B3aBMO,IJ;eHCTBHH T.H)I(eJihlX BOHOB 
C .H,n;paMB B CBHTe3y HOBhlX 3JieMeHTOB B 
~y6He B ceHTH6pe-oKTH6pe. Cne.n;yeT OTMe
TBTb TaK)I(e II CoBe~aHBe no ucnoJib30Ba
HBIO OBhlX H,D;epHo-clJH3B'-IeCKBX MeTO,IJ;OB 
,Il;JIH p llieHHH Hay'-IHO·TeXHH'-IeCKBX B Hapo,n;
HOX03 .HHCTBeHHhlX 3a,IJ;a'-l, KOTOpoe npoxo
,IJ;HJIO B ~y6He B ,n;eKa6pe H Bhl3BaJIO 60JiblliOH 
HHTepe c y'-leHhlX. 

Y qacTHe Ol1Hl1 
B Hay'IHbiX COBei.QaHH.HX 

~pyrHX ~H3HlleCKHX QeHTpOB 

H HCTHTYT B 1975 ro.n;y npBH.HJI yqacTBe 
B 60JiblliOM '-IBCJie KOHclJepeH.QBH B COBe~aHBH 
B CoBeTCKOM Coro3e, a TaK)I(e B 32 KoHclle
peH.QHHX, COBe~aHBHX B lliKOJiaX B lionrapBH, 
BeHrpBB, r ~p' llOJibllie, PyMhlHBB, qexo
CJIOBaKBB, cpe,n;B KOTOphlx XXV CoBe~aHHe 
no .H,n;epHoB: cneKTpocKonBB B CTPYKType 
aTOMHoro x.n;pa B III KoHclJepeH.QHH no HeB:T-

I~ 
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poHHoii: lPH3HKe B CCCP, IliKona no lPH 3HKe 

a TOMHoro JI,D;pa H IliKona no lPH3HKe JJie MeH

TapHLIX qacTHU B lionrapHH, Me)I(,IJ;yHa po.n

HLIH CHMno3HYM "Heii:TpHHo-75" H M e )I(,!J;y

Hapo,D;HLiii: CHMn03HYM no CTpyKType JI,D;pa 

B BeHrpHH, Me)I(,!J;yHapo,D;HLIH CHMn03HY M no 

B3aHMO,IJ;eHCTBHIO 6blCTpbiX Heii:TpOHOB C JI,IJ;

paMH H CoBeiUaHHe no npHMeHeHHIO JI,IJ;epHLIX 

MeTO,IJ;OB ,!J;JIJI aHaJIH3a COCTaBa Ma TepHaJIOB 

B r ,lJ;P, JleTHJIJI illKOJia no JI,D;epHOH lPH 3HKe 

H Me)I(,IJ;yHapO,D;HaJI KOHllJepeHUHJI no M ecc-

6ayJpOBCKOH cneKTpOCKOnHH B ITOJiblle, 

Ill reHepaJibHaJI KOHllJepeHUHJI EBpone ii:cKo

ro lPH3H'IecKoro o6IUeCTBa B PyMLIHHH, C HM

no3HYM no pacceJIHHIO a,D;pOHOB npH BblCO

KHX JHeprHJIX, Me)I(,IJ;yHapo,IJ;HLIH ceM HHap 

no JI,D;epHoii: cneKTpocKonHH H KoHllJepe HUHJI 

CTpaH C3B no lPH3HKe H TeXHHKe HH 3KHX 

TeMnepaTyp B qeXOCJIOBaKHH. 

80 cneuHaJIHCTOB HHCTHTyTa y'laCTBO

BaJIH B 33 KOHllJepeHI.{HJIX, CHMn03HyMaX 

H illKOJiaX, npoBe,IJ;eHHhiX B CTpaHaX, H e JIB

JIJIIOll.{HXCJI 'IJieHaMH OHJHi. HaH6onee n pe.n

CTaBHTeJihHLie ,IJ;eneral.{HH 6LIJIH HanpaBJieHbl 

Ha TaKHe KpynHLie Me)I(,IJ;yHapO,IJ;Hble COBe

IUaHHJI, KaK Me)I(,!J;yHapo.nHaJI KoHllJepeHUH JI no 

lPH3HKe BLICOKHX JHeprHii: H CTPYKType JI,D;pa 

B CaHTa-4>e, CiliA, Me)I(,IJ;yHapo.nHaJI K OH!lle

peHUHJI no nnyTOHHIO H ,IJ;pyrHM aKTHHH,IJ;HblM 

JJieMeHTaM H IV Me)I(,IJ;yHapo.nHLIH CHM no-

3HYM no TpaHCnJiyTOHHeBblM 3JieMeHTa M B 

lia.neH-lia.neHe, 4>Pr. 

CoTpy~HHqecTBO H CBH3H 

C HayqHbiMH QeHTpaMH CTpaH, 

He HBJIHIOJUHXCH 

yqacTHHQaMH OMHJ1 

ITo HeCKOJihKHM TeMaM npo6ne:MHo-Te

MaTH'IecKoro nnaHa na6opaTopHH OH.Hl1 co

TPY,IJ;HH'IanH c Hay'IHLIMH ueHTpaMH cTp aH

HeyqaCTHHI.{. rnaBHblM o6pa30M 3TO COTp y.n

HH'IeCTBO OCyll.{eCTBJIJIJIOCb nyTeM BblnOJIHe

HHJI COBMeCTiitiX pa60T Ha 6a3 0 BhiX 

• 

ycTaHOBKax B ,D;y6He H CepnyxoBe, a TaK)I(e 

MOll.{HblX 3KCnepHMeHTaJibHblX yCTaHOBKaX 

B liaTaBHH H rpeH06Jie . 

lionee 5 neT Ha CHHXpOUHKJIOTpOHe 

OH.HH ycnemHo Be.nyTCJI Hccne.noBaHHJI npH 

HCnOJib30BaHHH CTpHMepHOH KaMepbl BblCO

KOrO ,IJ;aBJieHHJI C yqaCTHeM HTaJibJIHCKHX 

lPH3HKOB H3 TypHHa H 4>pacKaTH. ITo npo

TOKony o coTpy,IJ;HH'IeCTBe Me)l(.ny OH.HH H 

HaUHOHaJibHblM HHCTHTYTOM JI,IJ;epHOH lPH3HKH 

HTaJIHH H no cornameHHIO c UEPHoM B 

1975 ro.ny Ha'laJIHCh 3KCnepHMeHTbl Ha yc

KOpHTene B CepnyxoBe c noMOIUhiO MarHHT

HOrO HCKpOBOrO cneKTpOMeTpa COBMeCTHO 

c HTaJihJIHCKHMH y'leHLIMH. 4>H3HKH OH.HH 

npO,D;OJI)I(aJIH no,IJ;rOTOBKY COBMeCTHOrO C 

UEPHoM JKcnepHMeHTa no HHKJII03HBHOMY 

rny60KOHeynpyrOMY pacCeJIHHIO MIOOHOB Ha 

BO,IJ;OpO,IJ;e H ,IJ;eii:TepHH, KOTOpbiH 6y.neT npo

Be,IJ;eH Ha CTpOJill.{eMCJI HOBOM YCKOpHTene 

JToro ueHTpa. 

HHTepHaUHOHanhHaJI rpynna 6onrap

CKHX, nOJihCKHX, pyMLIHCKHX H COBeTCKHX 

lPH3HKOB OH.HH BMecTe c aMepHKaHCKHMH 

yqeHhiMH npO,!J;OJI)I(aJia 3KCnepHMeHTbl Ha 

KpynHeii:meM ycKopHTene B HauHoHanhHOii: 

na6opaTopHH HM. 4>epMH B liaTaBHH. B 1975 

ro.ny O,!J;HOBpeMeHHO npOBO,IJ;HJIHCh TpH 3KC

nepHMeHTa: 3aBepmeHO H3y'leHHe B3aHMO

,IJ;eHCTBHJI npOTOHOB C ,IJ;eii:TpOHaMH npH Ma

JlblX nepe,D;aHHblX HMnynhCaX H Ha6paH CTa

THCTH'IeCKHH MaTepHaJI B OnLITaX no HCCJie

AOBaHHIO ,D;HllJpaKUHOHHOH ,IJ;HCCOUHaUHH npo

TOHOB Ha BO,IJ;OpO,IJ;e H ,IJ;eHTepHH H H3Mepe

HHIO llJopMllJaKTOpa nHOHa npH 100 F3B. 
B ,IJ;BYX pa6oTaX HCnOJih30BaJiaCb CTpyii:HaJI 

MHmeHh OH.HH, a B nocne.nHeii: - .npeii:llJoBLie 

KaMepLI, H3roToBneHHLie B OH.HH. B KOHUe 

ro.na B liaTaBHIO HanpaBneHa rpynna cne

UHanHCTOB HHCTHTyTa ,IJ;JIJI no,IJ;rOTOBKHHO

BOrO JKCnepHMeHTa no HCCJie,IJ;OBaHHIO pac

CeJIHHJI npOTOHOB Ha reJIHH. 

B o6nacTH lPH3HKH HH3KHX JHeprHii: ocy

IUeCTBJIJIJIOCh COTpy,D;HH'IeCTBO C J1HCTHTy

TOM Jlaay3- JlaH)I(eBeHa B rpeH06ne, yen em

HO npoBe,IJ;eH COBMeCTHblH JKCnepHMeHT C 
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$pauu,yJCKHMH $HJHKaMH H3 Opce. Ilpo.I(OJI· 
)l(aJIHCL COBMeCTHble pa60Tbl C YHHBepCHTe
TOM B CacceKce no uccne.I(oBaHHJO yrJIOBbiX 
JaBHCHMOCTeH H3Jiy'leHHH OT OpHeHTHpOBaH
HbiX H.I(ep. 

3KCKypCHH B OHSU1 

CoaMeCTHble uccJie.I(oBaHHH BhlnOJIHH
JIHCL TaK)I(e C Hay'IHbiMH U,eHTpaMH~HHJIHH· 
.I(HH, IOrocnaauu, l1H.I(HH, ,ll;auuu u .I(pyrux 
CTpaH. 

,lJ;JIH 03HaKOMJieHHH C .I(eHTeJILHOCTLIO 
06be.I(HHeHHOrO HHCTHTyTa, ero Jia6opaTO· 
pHHMH u pa6oToB: 3KcnepuMeHTaJILHLlx yeT a
HOB K B Te'leHHe rO.I(a 6biJIO npHHHTO 65 
rpynn 3KCKypcaHTOB /1357 'leJIOBeK/, H3 
HHx 53 rpynnhl I 1329 qenoaeK/ H3 cTpau
yqac TKHU., 12 rpynn /28 qenoBeK/ H3 .I(pyrux 
CTpaH. 

COPABKA 

o pa3BHTHH Me~~yHapo~Horo coTpy~HHqecTsa H CBH3e~ 

06be~HHeHHOrO HHCTHTyTa H~ep~biX HCCJie~OBaHH~ 

3a nepHo~ 1970-1975 rr. 

N2X2 Bu.I( coTpy.I(HH'IecTaa 1970 1971 
nn 

1. KonuqecTBO coaMeCTHbiX pa6oT 250 270 
2. KoJIH'IeCTBO KOMaH.I(HpOBOK 

cneu,uaJIHCTOB H3 CTpaH • 
y'laCTHHU, B ,lJ;y6Hy /6e3 
COBelll,aHHH/ 

3. KonuqecTBO KOMaH.I(HpoaoK 
cneu,uaJIHCTOB OHJIH 
B CTpaHbJ·yqacTHHU,bl 

4. Konu'leCTBO uay'IHbiX, 
MeTO.I(H'IeCKHX H Hay'IHO· 
opraHH3aU,HOHHbiX COBelll,aHHH 

5. KonuqecTBO KOMaH.I(HpOBOK 
Ha Me)I(.I(yHapO.I(Hble KOH$e
peHU,HH H B Hay'IHble U,eHTpbl 
CTpaH·Hey'laCTHHU, 

6. KonuqecTBO npueJ.I(OB 
cneu,HaJIHCTOB H3 CTpaH· 
Hey'laCTHHU, 

7. KonuqecTBO CTHneH.I(HaToB 
OHJIH 

446 543 

287 397 

28 27 

166 139 . 

176 225 

8 19 

1972 1973 1974 

285 290 290 

503 684 896 

431 417 426 

29 39 38 

132 140 112 

226 157 206 

15 17 8 
IlpHMe'laHHe: *B CBH3H C nepeXO.I(OM Ha TeMaTH'IeCKOe nJiaHHpOBaHHe 

Hay'IHO- HCCJie.I(OBa TeJILCKHX pa60T H Me)I(.I(yHapO.I(HLlX CBH
JeH B 1975 ro.I(y yKa3aHO KOJIH'Ie CTBO TeM, no KOTOpbiM 
BblnOJIHHJIHCL COBMeCTHble pa60Tbl. 

1975 

• 

167* 

1026 

474 

42 

131 

250 

11 
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llEPE'IEHb 

HayqHbiX COBe~aHHH~ 

npOBeAeHHbiX 0 6beAHHeHHbiM HHCTHTYTOM HAepHbiX HCCJieAOBaHHH 

B 1975 rOAY 

'. 
HiH2 T eM a THI<a c oseiQaHHH 

2 
' 'I 

BpeM.R 
npoBe.!leHH.R 

3 

I. CuMn03UYMbl u ceMuHapbl 

1. Me)J(,!lyHapO,!lHOe COBe~aHHe no CTpyi<
Type .R.!lpa H H:eiiTpouuoil WH3HI<e 

2. IV Me)J(,!lynapo,!lHbiH ceMHHap no npo-
6neMaM WH3HJCH BbiCOI<Hx 3HeprHil /MHo
)J(eCTBeHHble npo~eCCbi/ 

3. Me)J(,!lynapo~uoe c·oa·e~aHHe no MeTO.!lH
J<e HHT.RHbiX J<aMep 

4 . VIII Me)J(,!lyHapo,!lHbiH CHMn03HYM no 
.R,!lepHOH 3nei<TpOHHJ<e H BbiCTaBJ<a 
3neJ<TpOHHbiX npH60pOB 

5. XIV Cose~aHHe no .R,!lepHoil cnei<Tp o
CI<onHH H TeOpHH .R,!lpa 

6. V Me)J(,!lyuapO,!lHbiH CHMn03HYM n'o <1Ju-
3HI<e BbiCOKHX 3HeprHH H 3neMeHTap
HbiX 'laCTH~ 

7. CoseiQauue no ucnonL30BaHHro HOBbiX 
.R,!lepuo- WH3H'IeCI<Hx MeTO.!lOB .I(n.R pew e
HH.R Hay'IHO·TeXHH'IeCJ<HX H HapO,!lHO· 
X03.RHCTBeHHbiX 3a,!la'l 

21-26 
anpen.R 

5-11 
HWH.R 

17-20 
HWH.R 

24-29 
HWH.R 

15-19 
HWn.R 

3-9 
CeHT.R6p.R 

1-4 
,!lei<a6p.R 

II. P a6o'lue coeer~~aHUJI 

8. Cose~auue CoTPY.!lHH'IecTBa no uccn e
,!lOBaHH.RM B3aHMO,!leHCTBHH .R,!lep npH 
nOMOIQH WOTe 3MynLCHOHHOH MeTO,!lHI<H 

28-31 
.RHBap.R 

MecTo 
npoBe.!leHH.R 

4 

Bapua, 
HP:S 

)J;y6ua 

)J;y6ua 

,n;y6Ha 

)J;y6Ha 

Bapwasa, 
IIHP 

,LJ;y6ua 

)J;y6ua 

·'· 

KonaqecTBO 
y'laCTHHI<OB 

5 

60 

220 

138 

147 

166 

125 

110 

30 



TeMaTHI<a coaemaHHH · 

2 
9 . CoaemaHHe no ycTaHOBI<e PHCK 

10. CoaemaHHe no 3I<cnepHMeHTaM c HeB.
TpanLHLIMH I<aOHaMH Ha ycTaHOBI<e liHC 

11 . CoaemaHHe CoTPYJJ:HH'IecTBa no o6pa-
6oTI<e MaTepHaJIOB C YCTaHOBI<H " Jllo.n:· 
MHJia" 

12. CoaemaHHe no uccne.u:oaaHH.HM Ha .u:ayx
MeTpOBOH nponaHOBOH I<aMepe 

13. CoaemaHHe no ycTaHOBI<e PHCK 

14. CoaemaHHe CoTPY.D:HH'IeCTBa no o6pa-
6oTI<e Ma TepHaJIOB C OJJ:HOMeTpOBOH BO • 
.D:OPOJJ:HOH I<aMepLI 

15. CoaemaHHe no 3I<CnepHMeHTaM c Heii
TpanLHLIMH I<aOHaMH Ha ycTaHOBI<e liHC 

16. CoaemaHHe no uccne.u:oaaHH.HM Ha .u:ayx
MeTpOBOH nponaHOBOH I<aMepe 

17. CoaemaHHe no ycTaHOBI<e CIIHH 

18. CoaemaHHe no cnupaJILHLIM H3MepHTe
JI.HM CH,LJ;Yii 

19. CoaemaHHe no uccne.n:oaaHHID .u:u~pai<

UHOHHoii: .D:HCCOUHaUHH nHOHOB Ha yeT a· 
HOBI<e MHC 

20. IV CoaemaHHe 3I<cnepToB- na TeHTOBe
.n:oa cTpaH·yqacTHHU OHJIH 

• 

BpeMH 
npoae.n:eHHH 

4 - 7 MapTa 

11 -14 
MapTa 

18 -21 
MapTa 

3 - 5 
HIDH.H 

MecTo 
npoae.n:eHHH 

4 

,LJ;y6Ha 

,LJ;y6Ha 

,D;y6Ha 

137 

KonH'IeCTBO 
y'laCTHHI<OB 

5 
39 

31 

16 

35 

8 - 12 ceHT.H6p.H U.oii:TeH,r ,D;P 35 

16-19 ,LJ;y6Ha 
ceHT.H6p.H 

23-26 ,LJ;y6Ha 
ceHT.H6p.H 

3-8 liyxapecT, 
OKT.H6p.H CPP 

7- 10 OI<T.H6p.H )J;y6Ha 

7- 10 ,LJ;y6Ha 
OKT.H6p.H 

25-27 ,LJ;y6Ha 
HO.H6p.H 

9 - 12 
.n:ei<a6p.H 

,LJ;y6Ha 

17 

39 

33 

40 

29 

56 

44 

Ill. H/KO/Ibl 

21. Me)I()J;yHapo.n:Ha.H wi<ona ~H3HI<OB OHJIH
U.EPH . 

14 -28 
Ma .H 

AnywTa, 
CCCP 

110 
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N2N2 TeMaTHKa cosemaHHH 
BpeMJI MecTo KonH'ieCTBO 

npose)leHHJI npose)leHHJI yqacTHHKOB 

2 3 4 5 

22. Me)K)l.yHapo)J.Ha.R lliKona- ceMHHap no 23 ceHT.R6p.R- )J;y6Ha 187 
.ll)lepHOH li>H3HKe T.II)KenbiX HOHOB 4 OKT.R6p.R 

23. lliKona MOnO)lbiX y'ieHhlX no YCKOpH- 4-15 Y)Kropo)l, 97 
TenbHbiM YCTaHOBKaM ceHT.R6p.R CCCP 

IV .Hay•mo- op zaHu3aijUOHH&Ie coeeUiaHUJi 

24. CeccHH Y'ieHoro coseTa OMJIM 14-17 )J;y6Ha 60 
.IIHBap.R , 
28-30 )J;y6Ha 60 
Ma.R 

25. CeccHH Y'ieHoro coseTa no li>H 3HKe 26-27 )J;y6Ha 30 
BhlCOKHX :meprHH OMJIM Ma.R , 

18-21 )J;y6Ha 30 
HO.R6p.R 

26. CeccHH Y'ieHoro coseTa no li>H3HKe 26-27 )J;y6Ha 30 
HH3KHX 3HeprHB: OMJIM Ma.R , 

25-28 )J;y6Ha 30 
HO.R6p.R 

27. CeccH.R Y'ieHoro coseTa no TeopeTH- 16-19 )J;y6Ha 25 
qecKoB: 4>H3HKe OMJIM )leKa6p.R 

28. CoBell\aHHe KoHTponbHOB KOMHCCHH <IIH- 20-22 )J;y6Ha 20 
HaHcosoro KOMHTeTa OMJIM Ma.R 

29. CosemaHHe <IIHHaHcosoro KOMHTeTa 11-14 )J;y6Ha 20 
HO.R6p.R 

30. Cosell\aHH.R KaMepHoro KOMHTeTa 15-17 )J;y6Ha 30 
anpen.11, 
21-23 )J;y6Ha 30 - OKT.R6p.R -

.. 
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,Ng,Ng TeMaTHKa cooemaHHH 
BpeMJI MecTo KoJIH'IeCTBO 

npooe.neHHJI npooe.neHHJI yqacTHHKOB 

2 3 4 5 

31. Cooell(aHHH ~OT03MYJihCHOHHOro Ko- 15-17 ,IJ;y6Ha 25 
MHTeTa anpenH," 

21-23 ,IJ;y6Ha 25 
OKTJI6pJI 

32. Cooell(aHHH KoMHTeTa no 3JieKTPOHHhiM 15-1 7 ,IJ;y6Ha 25 
3KCnepHMeHTaM anpen .a: , 

21-23 ,D;y6Ha 25 
OKT.H6pJI 

33. Cooell(aHHH KoMHTeTa no 4JH3HKe TH- 15-17 ,D;y6Ha 25 
)l(eJibiX HOHOB anpen .a:

1 

21-23 ,D;y6Ha 25 
OKT.H6p.a: 

• 

34. CooemaHHe KoMHTeTa no CTPYKType 28-30 ,D;y6Ha 25 
.a:.npa OKTH6pil 

35. Cooell(aHHe KoMHTeTa no HeHTpOHHOH 28-30 ,IJ;y6Ha 25 
4JH3HKe OKTJI6pJI 

OEPElJEHb 
Me:>K,[Iyuap ,[IHbiX H HaQHOHaJibHbiX KOHcpepeHQHH, 

CHMll03HYMOB, ceMHHapOB, COBeiQaHHH H IIIKOJI, 

B KOTOpbiX npHHHMaJIH yqacTHe cne QHaJIHCTbl 06be,[IHHeHHOI'O HHCTHTyTa 

.H,l:lepHbiX HCCJie,[IOBaHHH B 1975 f'O.z:IY 

1. HayqHa.a: 
HHe-75" · 

HaHMeHooaHHe 

2 

Bpe MJI 
npooe.neHHJI 

3 

A. B cmpaHax- y"'acmHUijax UHcmumyma 

ceccH.a: "IlpH6opocTpoe- 26-29 JI:HBap.a: 

MecTo 
npooe.neHH.a: 

4 
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N2N2 
nn 

HauMeHoBaHue 

2 

2. BcecoJ03HaH wKona no HeynpyrHM B3au
Mo.neilcTBHHM 

3. XXV CoBe~aHHe no H.IJ:epHoH: cneKTpo
cKonuu H CTPY.KType a TOMHOrO H,Il;pa 

4. 3HMHHH WKOna no H,Il;epHOH $H3HKe 

5. Hay'IHaH ceccHH OT.neneHHH H.IJ:epHoil 
$H3HKH AH CCCP no 3KcnepuMeHTan~>
HbiM H TeopeTH'IeCKHM BonpocaM $H3HKH 
B_.biCOKHX 3HeprHH H 3lleMeHTapHbiX qa
CTHU 

6. 3HMHHH WKona BpounaBcKoro yHHBep
CHTeTa 

7. JieH:nuurcKaH HpMapKa 

8. CuMn03HYM no $H3HKe H TexHHKe HH3-
KHX TeMnepaTyp 

9. KoH$epeHUHH no cpe.ncTBaM u MeTo.IJ:aM 
H3MepeHHH napaMeTpOB MarHHTHbiX no
neil 

10. Me)I(.IJ:yHapo.IJ:HhlH ceMHHap no H.nepHoil 
cneKTpOCKOnHH H H,Il;epHbiM peaKIJ;HHM 

11. VIII ceccHH Bcecoro3HOH WKOnhi n o $u-
3HKe 3neMeHTapHbiX 'laCTHU BbiCOKHX 
3HeprHH 

12. Me)I(,Il;yHapo.IJ:HbiH ceMHHap no rny6oKo
HeynpyrHM B3aHMO,Il;eHCTBHHM nenTOHOB 
c a.npoHaMH 

13. Pa.nuoxHMIUlecKaH KoH$epeHUHH -

BpeMH 
npoBe.neHHH 

3 

26 HHBapH -
7 $eBpanH 

28-31 HHBapH 

4-16 $eBpanH 

11-14 $eBpanH 

16 $eBpanH -
4 MapTa 

8-18 MapTa 

16-22 MapTa 

18-21 MapTa 

6-16 anpenH 

8-19 anpenH 

24- 26 anpenH 

27 anpenH -
7 MaH 

MecTo 
npoBe.neHHH 

4 

JiaKypuaHH, CCCP 

JleHHHrpa.n, CCCP 

3aKonaHe, ITHP 

raT'IHHa, CCCP 

Kapnaq, ITHP 

JieH:nuur, r ,D;P 

rayccur, r ,D;P 

JleHHHrpa.n, CCCP 

Jlu6nuue, qccP 

EpeBaH, CCCP 

CyxyMH, CCCP 

MapuaHcKH Jla3HH, 
qccP 



HauMeHoBaHue 

2 

14. Coae~aHHe no npHMeHeHHIO H.LJ;epHbiX 
MeTO.LJ;OB ,LJ;nH aHanH3a COCTaBa MaTe· 
puanoa 

15. Pa6oqee Jace.naHHe no npo6neMaM Teo· 
peTH'IeCKOH~H3HKH 

16. CeMHHap no MaTeMaTH'IecKoMy o6ec
ne'leHHIO 1i3CM ·6 

17. V pa6oqee COBell.{aHHe no CTaTHCTH· 
'leCKOH ~H3HKe 

18. JleTHHH WKOJia no npHMeHeHHIO 3BM B 
~H3HKe 

19. VI ceccHH Bcecoi03HOH WKOnbl no 
H.LJ;epHOH ~H3HKe 

20. III KoH~epeHI.J;HH no HeHTpOHHOH ~H3HKe 

21. Me)K.LJ;yHapo.LJ;HbiH CHMnOJHYM "HeHTpH· 
Ho-75" 

22. 3ace.naHHe KOMHCCHH C3B 

23. CuMnOJHYM no pacceHHHIO a.npoHoB npu 
BbiCOKHX 3HeprHHX 

24. CeMHHap no noBbiWeHHIO 3~eKTHBHOCTH 
1i3CM·6 

25. CuMnOJHYM no ucnonL30BaHHIO UHKno· 
TpOHOB 

26. JleTHHH WKOna no H.LJ;epHOH ~H3HKe 

27. KoH~epeHUHH CTpaH C3B no Mecc6ay3-
poBCKOR cneKTpocKonuu 

BpeMH 
npoae.neHHH 

3 

11· 17 MaH 

14· 16 MaH 

19· 23 MaH 

26· 30 MaH 

5·1 7 HIOHH 

9-1 9 HIOHH 

9-1 3 HIOHH 

15-22 HIOHH 

16- 20 HIOHH 

16- 22 HIOHH 

23- 27 HIOHH 

19 aarycTa -
1 CeHTH6pH 

22 aarycTa-
8 CeHTH6pH 

24- 30 aarycTa 
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MecTo 
npoae.neHHH 

4 

,[(pe 3.LJ;eH, r ,[(P 

JleHnUHr, r ,[(P 

Kuea, CCCP 

JILBOB, CCCP 

CMoneHuue, qccP 

MocKBa, CCCP 

Kuea, CCCP 

Iiana TOH~rope.n, 
BHP 

PocTOK, r ,[(P 

Jlu6nuue, qccP 

HpKyTCK, CCCP 

,[(e6peueH, BHP 

MHKonaHKH, IIHP 

KpaKOB, IIHP 
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28. Me)l(,nyuapo,nHaJI KOH4JepeHU.HJI no TOH

KHM nneHKaM 

29. II EaponeiicKaH Kou4Jepenu.HH no auanH
THqecKoii XHMHH 

30. IIIKona 6onrapcKHX 4JH3HKOB 

31. Me)l(,nyuapo,nnLiii CHMnOJHYM no c TpyK
Type H,npa 

32. Hau.HonanLHaH Kon4JepeHU.HH 4JH3HKOB 

33. III reuepanbHaJI KOH4JepeHU.HJI Eaponeii
CKoro !llHJHqecKoro o6I.IJ.eCTBa 

34. 3ace.nanue pa6oqeii rpynnLI no H,nepuo-
MY npu6opocTpoeHHID cTpau- qneuoa 
C3B 

35. IIIKona no 4JH3HKe BLICOKHX :meprHH 
liAH 

36. XIV Me)l(,nyuapo.nnLIH KOHrpecc no xo
no.ny 

37. Kou4JepeHU.HH "3KO,ll;Y- 20" 

38. IIIKona no H,nepuoii !llHJHKe ManLix JHep
ruii 

39. VI BcecoiDJHaH Kon4JepeHIJ.HH no 4Ju-
3HKe JneKTpOHHLIX H a TOMHLIX CTOllKHO
BeHHH 

40. CeMHHap no o6pa6oTKe !llHJHqecKoii uu-
4JopMaU.HH 

41. IIIKona no-='"4JHJHKe aTOMHoro H,npa liAH 

.. 

BpeMH 
npoae.neHHH 

3 
24-31 aarycTa 

24-31 aarycTa 

25 aarycTa -
10 CeHTH6pH 

31 aarycTa -
7 CeHTH6pH 

1-9 CeHT H6pH 

8-14 CeHTH6pH 

17- 20 CeHT H6pH 

20-30 CeHTH6pH 

20-30 CeHTH6pH 

21-27 CeHTH6pH 

21 CeHTH6pH -
2 OKTH6pH 

22-24 CeHTH6pH 

23-30 CeHTH6pH 

28 CeHTH6pH -
8 OKTH6pH 

MecTo 
npoae.nenHH 

4 
liy.nanewT, BHP 

liy.nanewT, BHP 

Co4JHH, HPii 

Iiana Ton4Jwpe.n, 
BHP 

liy,nanewT, BHP 

liyxapecT, CPP 

,ll;y6ua, CCCP 

rwnequu.e, HP 1i 

MocKBa, CCCP 

liy,nanewT, BHP 

AnywTa, CCCP 

T6unucu, CCCP 

Epeaau, CCCP 

Bapua, HPii 
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42. CeMHHap no aonpocaM TeopHH H npo
eKTHpoBaHHJI npeo6pa3oaa Tene:H HH«iiop- • 
Ma~HH 

43. Me:>K.n;yHapo.n;HaJI KoH«llepeH~HJI no H3-
MepeHHIO ManbiX pa.n;HOaKTHBHOCTeH 

44. IIIKona-ceMHHap no «iiHJHKe :meMeHTap
HbiX qacTH~ 

45. Me:>K.n;yHapo.n;HaH KOH«iiepeH~HJI CTpaH 
C3B no «iiHJHKe H TeXHHKe HH3KHX TeM· 
nepaTyp 

46. CHMn03HYM no Me.n;H~HHCKOH «iiH3HKe 

47. BcecoroJHaJI KOH«iiepeH~HJI no KOCMH· 
qecKHM nyqaM 

48. Me:>K.n;yHapo.n;HbiH ceMHHap no «iiHJHKe 
3neMeHTapHbiX qacTH~ 

49. Me:>K.n;yHapo.n;HaJI oceHHJIJI WKona no 
MarHeTH3MY H pacceJIHHIO HeHTPOHOB 

50. Me:>K.n;yHapo.n;HbiH CHMn03HYM no B3aH
MO.n;eHCTBHIO 6blCTpbiX HeHTpOHOB C Jl,ll;· 
paMH 

51. HayqHaH ceccHJI OT.n;eneHHJI H.n;epHo:H 
«iiHJHKH AH CCCP no «iiHJHKe BbiCOKHX 
3HeprHH H 3neMeHTapHbiX qaCTH~ 

52. 3ace.n;aHHe 
r,n;P 

53. CeMHHap no 3neKTpoMarHHTHbiM B3aH
Mo.n;e:HcTBHJIM H.n;ep npH Manblx H cpe.n;
HHX 3HeprHJIX 

• 

Bpel\u 
npoae.n;eHHJI 

3 

30 c eHTH6pH -
2 OKT.ll6pJI 

5- 11 OKT H6pH 

18-26 OKT Jl6pJI 

19-26 OKT Jl6pJI 

21-26 OKTH6pJI 

29- 31 OKT H6pJI 

30 KT H6pJI • 
6 OJI6pJI 

9-1 5 HOH6pJI 

14- 23 HOJI6pJI 

24- 29 HOJI6pJI 

8- 10 .n;eKa6pH 

143 
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MecTo 
npoae.n;eHHJI 

4 

KHeB, CCCP 

TaTpaHcKa JIOMHH~a, 
lJCCP 

KyTaHcH, CCCP 

EpaTHCnaaa,lJCCP 

Bapwaaa, IIHP 

CaMapKaH.n;,CCCP 

CMoneHH~e, lJCCP 

rayccur, r ,[(P 

rayccur, r ,[(P 

MocKaa, CCCP 

,[(pe 3.n;eH, r ,[(P 

MocKBa, CCCP 
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BpeMH 
npoBe.lleHHH 

3 

E. B cmpaHax- Hey~acmHuflax uHcmumyma 

1. Me)I()J;yHapo,llHaH KoHcllepeHD;HH H BbiC
TaBKa "MHHH -KoMnbiOTep 4lopyM" 

2. Me*.llYHapo,llHbiH ceMHHap no nepcnex
THBaM pa3BHTHH cllH3HKH BbiCOKHX 3Hep
rHH 

3. Eapone:Hcxoe coaeiD;aHHe no u;HKnoTp oH
HbiM YCTaHOBKaM ... 

4. KoHcllepeHu;HH no ycxopHTenHM 'laCTHu; 

5. Me*.llYHapo,llHa.H KoHcllepeHu;H.II no Mar
HHTHOH TexHonorHH 

6. Me*.llYHapo,llHbiH CHMno3HYM no H,I\ep
Ho:H 3lleKTpOHHKe 

7. CHMn03HYM "He:HTpOHbl B 6Honor HH" 

8. Me)I()J;yHapo,llHaH KOHcllepeHD;HH no cllH-
3HKe BbiCOKHX 3HeprH:H H CTPYKType 
.ll,llpa 

9. Me)I()J;yHapO,llHbiH CHMno3HYM no p p
B3aHMO,lleHCTBH.IIM H pa6oqee COBeiD;a
HHe OHJIH • 

10. Me)I()J;yHapo,llHa.H KoHcllepeHu;HH no cllH3H
Ke 3neMeHTapHbiX 'laCTHD; 

11. VI Me*.llYHapo,llHbiH xonnoKBHYM no 
MHOrO'IaCTH'IHbiM peaKD;H.IIM 

12. V Me*.llYHall.O.llHa.H KoHcllepeHu;H.II 
HHcllopMau;HOHHOMY nOHCKy 

no 

10-23 clleapan.H 

2-9 MapTa 

5-12 MapTa 

9-22 MapTa 

20- 29 anpenH 

18-27 MaH 

3-9 HIOH.II 

8-23 HIOHH 

10-21 HIOHH 

22 HIOHH -
1 HIOllH 

13-22 HIOll.ll 

15-27 HIOll.ll 

MecTo 
npoBe,lleHHH 

4 

JlOH.llOH, AHrnH.II 

HoBbiH OpneaH, 
CiliA 

JloH,llOH, AHrnHH 

BamHHrTOH, CiliA 

PHM, HTanHH 

CTpe3e, HTanH.H 

lipyxxe:HaeH, CiliA 

CaHTa-<lle, CiliA 

JloMa- KonH, 
<llHHllHH,llHH 

IlanepMo, HTanHH 

qHnToH, AHrnHH 

JloH.llOH, AHrnHH 



HaHMeHoBaHHe 

2 

13. XXXIX KOH<}lepeHUH11 Me)l(,nyHapo.n-
Horo MeTeopHTHoro o6ruecTaa · 

14. Me)l(,nyHapo,nHaJI KOH<}lepeHUH11 no HeiiT
poHHoii ,nH<}lpaKUHH H X Me)l(,nyHapo.n
Hblii: KOHrpecc no KpHCTaJIJIOrpa<}lHH 

15. Me)l(,nyHapo,nHhlii: CHMn03HYM no cTpyK
Type 11,npa 

16. Me)l(_nyHapo,nHaJI KOH<}lepeHUHJI no <}lH-
3HKe HH3KHX TeMnepaTyp 

17. VII Me)l(_nyHapo,nHaJI KOH<}lepeHUH11 
H30XpOHHbiM UHKJIOTpOHaM 

no 

18. Me)l(_nyHapo,nHLiii CHMn03HYM no B3au
Mo,neiicTBHJO 3JieKTpOHOB H <}lOTOHOB BLI
COKHX 3HeprHii: 

19. IV Me)l(,nyHapo,nHhlii: CHMno3HYM no no
JI11PH3aUHOHHbiM JIBJieHHJIM B 11_nepHbiX 
peaKUHJIX 

20. Pa6ot~ee coaeruaHHe no "oH-naii:H"
Macc-cenapaTopaM 

21. V Me)l(,nyHapo,nHaJI KOH<}lepeHUH11 no 
nnyTOHHIO H ,npyrHM aKTHHH..!{HLIM 3Jie
MeHTaM H IV Me)l(,nyHapo,nHhlii: CHMno-
3HYM no TpaHCnJiyTOHHeBLIM 3JieMeH
TaM 

22. Me)l(,nyHapo,nHaJI wKona no <}lH3HKe 3Jie
MeHTapHLIX 'laCTHU 

23. reHepanLHaJI KOH<}lepeHUH11 MAr AT3 

24. CHMn03HYM no BLICOKOB036y)l(,neHHbiM 
COCTOJIHHJIM B 11,npax 

BpeMJI 
npoae.neHHJI 

3 

27 HIOJIJI -
7 aarycTa 

3- 16 aarycTa 

9- 19 aarycTa 

12 - 22 aarycTa 

17 - 27 aarycTa 

20 - 29carycTa 

24 - 30 aarycTa 

2- 6 ceHT116p11 

7- 22 ceHT116p11 

14 - 28 ceHT116p11 

22 - 28 ceHT 116p11 

22 - 29 ceHT 116p11 
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--

MecTo 
npoae,neHHJI 

4 

llapH)I(, <l>paHUHJI 

lleTTeH, AMcTep,naM, 
Hu.n e pnaH,nbl 

HoyTca,<I>HHJI11H,nH11 

0TaHHeMH, 
<I>HHJIJIH..!{HJI 

UJOpux,IIIaeii:uapH11 
• 

CTaH<}lop,n, CiliA 

UJOpux,IIIaeii:uapuJI 

Opxyc, ,ll;aHHJI 

.lia,neH- .lia.neH,<I>Pr 

.liawKo-
llone, 
IOrocnaBHJI 
BeHa, AacTpH11 

IOnux, <I>Pr 
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25. EBporreiicKHH <l>opyM no rrpHMeHeHHIO 
3BM B HayKe H TeXHHKe "EBpOKOMII-
75" 

26. E:>Kero.nHoe KOHCYJihTaTHBHoe coBema
HHe COTPY.IlHHKOB no CBRJH C .HH HC 

27. I I Me:>K.nyHapo.nHhiH CHMnOJHYM no npH
MeHeHHIO cHcTeMhi KAMAK 

28. II M e:>K.nyHapo.nHaR KoH<l>epeHUHR no 
HOHHhiM HCTO'IHHKaM 

29. CoaemaHHe Hay'IHoro KOMHTeTa 
~EPHa 

30. CoBeLUaHHe 3KcnepTOB no no.nroTOBKe 
Jace.naHHJI pa6oqeii rpynnhl no ycKo
PHTeJIRM Ha CBepXBhlCOKHe 3HeprHH 

31. 106HJieHHhie TOp:>KeCTBa, nOCBRIUeHHhie 
75-neTHIO Ho6eneBcKoro <l>oH.na 

--

BpeMR 
rrpoBe.neHHR 

3 

22 CeHT.116pR -
2 OKTR6pR 

5-12 OKTR6p.ll 

11-18 OKTR6p.11 

26 OKT.116pR -
5 HOR6pR 

17-22 HOR6pR 

22-26 HOJI6pR 

7- 13 .neKa6pJI 

<> <> <> 

• 

MecTo 
rrpoBe.neHHJI 

4 

JloH,!lOH, AHrJIHR 

BeHa, ABcTpHR 

liproccenh, 
lieJihrHR 

raTJIHH6epr ,CiliA 

)l(eHeBa,IliBeiiuapHJI 

)l(eHeBa, 
IliBeiiuapH.R 

CToKrOJihM, 
illBeUHJI 



Ha MeJICoyHapooHoM coae~J~aHuu no MemoouKe 
np080/lO'lHbiX KaMep aeOYUIUe cneijUO/lUCmbt-CmpaH- ~ · 
y<~acmHUll OH.JIH u opyzux cmpaH o6cyOU/lU npo- , 
6AeMbl co3oaHwl Hoaeuweu mexHuKu oemeKmupoaa-
HUJI JIOepHbiX 'lOCmUfl - nponOpfiUOHO/lbHbiX U Opeu
rjj08biX KQMep. 

,l(upeKmop Jla6opamopuu meopemu<~ecKoii rjju-
3UKU OH.JIH <~lleH- KoppecnoHOeHm AH CCCP 
,l(.H.EilOXUHlle8 oaem UHmep8b~ 3aMecmu
me/l~ 2/laaHozo peoaKmopa JICypHalla"NBI" 
;r ,l(P I 3.Hlpeoepy. 

C oeJimellbHocmb~ OH.JIH 
03HOKOMU/lUCb pyK0800U
me/lU KoMumema no Mup
HOMY UCnO/lb3080HU~ 

amoMHOU 3Hepzuu HPE. 
Ha CHUMKe: y<~eHbiU ceK
pemapb Olf.JIH JO.A.II!ep-
6aKoa, np~oceoamellb Ko
Mumema K.KocmaouHoa, 
3aM ecmume/l b npeoceoame-
llJI KOMumema C.PycKoa, 
HO'lO/lbHUK MeJICOyHapoo-
H020 OmOella UHCmumyma 
B. C.HlaaHea u pyKoaoou
mellb 60/l2apCKOU HOfiUO
HQ/lbHOU zpynnbl compyOHU
K08 uHcmumyma M.Mameea 
/u~Hb 1975 z./. 

OH.JIH a me<~eHue MHozux 11em compyoHu<~aem 
c r(EPHoM. ,l(upeKmop Jla6opamopuu 8btco
KUX 3Hepzuu <~AeH-KoppecnoHOeHm AH 
CCCP A.M.EallOUH c aoMuHucmpamuaHbiM 
oupeKmopoM r(EPHa ,l(.XeMnmoHOM U npo
rjjec copoM H.FollbOWMuom- KllepMOHOM. 



• 

* 

.Eoll bwou uHmepec 011.11 
MOIIOOblX Y"'€HblX 
npeOC111Q6UIIU 111QKX€ 
C€M UHQPbl U MHOZO-
"'UCII € HHbl€ OUCKYCCUU 
no CIIOXHblM eonpo
ca..w coepe..weHHOU rjju-
3UKU. 

,4upeKmop OH.JIH aKaoe..wuK 
H.H . .EOZ0/110606 u BUlle~ ou
peKmop nporjjeccop fJ.Hiu
MaHe npuHu..warom oeAeza-
1.1U10 .QEPHa. 

Tpaout~uoHHaJI wKolla ..wo
IIOOblX rjju3uKoe OH.JIH
.QEPH cocmoJIAacb tt Allyw
me. Beoy111ue Y"'eHbJe o6oux 
ti€Hmpoe u ux cmpaH- y"'acm
HUI.I npo"1uma11u KYPCbl AeK
I.IUU no QK111YQIIbHblM npo-
611€MQM meopemu"'ecKou u 
3KCnepUM€H111QIIbHOU rjjU3U
KU • 



• 

Y'leHble OHJIH no npozpaMMe o6MeHa y-.acmeoeaAu e 3 KcnepuJtteHmax, 
npoeoouMbiX e ~EPHe Ha ecmpe'IHbiX npomoH- npomoHHbiX ny-.Kax. 

a/ H.A.CaeuH u r.BecmepzoM6U y oemeKmopa HeumpOHOB ycmaHOBKU 
SFM,c noMOIJ#biO Komopou uccAeooeaAucb npot~eccbl poJICoeHuJI U3o6ap, 
a maKJICe ynpyzoe pacceJIHUe npomoHoB Ha npomoHax Ha 6oAbuwe YZAbl . 
6/ H.A.ToAymeuH /cnpaea/ u B.B.KyxmuH /e t~ eHmpe/ 3a pa6omou 
Ha 3KcnepuMeHmaAbHoi1 ycmaHoeKe OAJI uc"cAeooea Hu.it npJIMozo poJICoe
HUJI AenmOHOB B npomoH- np011lOHHbiX c•oAKHOB€HUJIX. 

OHJIH nocemuAa uHouilcKaJI oe
Aezat~uJI no eonpocaM Hay'IHo-
3KOHOMU'IecKozo compyoHu-.e
cmea. 3aMecmumeAb oupeKmopa 
JIBTA 'IAew KoppecnoHoeHm AH 
CCCP H.H.roeopyH 3HaKoMum 
OUpeKmOpa J(enapmaMeHma 3AeK-
11lPOHUKU HHouu KpuumaMypmxu, 
npo¢eccopa EaAacy6paMaHuaM u 
opyZUX 'IAeHOB OeAeZaijUU C an
napamypou OAJI o6pa6omKu ¢uAb
Moeou uH¢opMat~uu. 

J(upeKmop HHcmumyma Jlay3-JlaH
JICeeeHa npo¢eccop P.Mecc6ay3p 
/tlJpaHtiUJI/ nocemuA OH.JIH c 
t~eAbiO o6cyJICoeHUJI eonpocoe co
mpyoHU'Iecmea. Ha CHUMKe: co
mpyoHUKU Jla6opamopuu HeumpoH
Hou ¢u3UKU 3HaKOMJI1/l 20C1/lJI C 
pa6omaMu no co3oaHUJO ompaJICa
meAJI peaKmopa·HEP-2 . 

........ 

MHOZOAemHee compyOHU'IeC1/lBO CBJI3 b1Baem ¢u3UKOB 
J(y6Hbl c Hay'IHbiMU t~eHmpaMu HmaAuu. Ha CHUMKe: 
ecmpe-.a eeoyiJ#UX y'leHbiX Jla6opamopuu JloepHbiX npo-
6AeM c oupeKmopoM Hat~UOHaAbHOZO UHcmumyma JIOepHOU 
¢u3UKU npo¢ec copoM K .BUAAU u npo¢eccopoM r.IIu
paOJICU1lO. 



,l(upeKmop JIHtP aKa6eMUK 
H.M.tJ>paHK paccKa3bZ6aem 6u
peKmopy HHcmumyma Jlay3-Jlaw 
JICe6eHa nporjJeccopy P.Mecc6ay-
3PY o pa6omax ytteHbiX Aa6opa
mopuu. 

B ,l(y6He no6bz6a/lu tt/leHbl KOMuc
cuu Mex6yHapo6Hozo co103a ttu
cmou U npUK/IaOHOU XUMUU -
HIOIIAK. rocmu nocemuAu Jla6o
pamopu10 ROepHbiX peaKIJUU. ,l(e
Aeza~JU10 conpo60JIC0aA 6upeKmop 
JIJIP aKaOeMUK F.H.4>Aepo6. 

_. .-.:::::::--:=.- ~ 
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B Jla6opamopuu JIOepHbiX npo6AeM ycneumo 
6e6ymcR uccAe6o6aHUJI no ucnoAb306aHu10 
JIOepHbiX ttaCT/lUij 6 MeOUijUHe. Ha CHUMKe: 
KaH6u6am rjJu3.- Mam. HayK O.B. Ca6tteHKO 
/611lOpOU C/le6a/ 3HQKOMUT/l ytteHOZO U3 m6e
ijUU Sopue JlapcceHa c 3KcnepuMeHmaAbHoil 
ycmaH06KOU Ha MeOUijUHCKOM nyttKe. 

YcnewHo npo6oAxa
emcJI compy6Huttecm6o 
ytteHbzx OHJIH u Ha
IJUOHaAbHoil YCKOpu-
1/le/lbHOU Aa6opamopuu 
uM. tJ>epMu 6 Eama-
6UU. Ha CHUMKe: npu
eM 6 6upeK1JUU 06-,e
OuHeHHozo UHcmumyma 
6upeKmopa 31/lOU Aa-
6opamopuu P.BuAbco
Ha. 

Bu~Je-6upeKmop uHcmumyma nporjJeccop 
l.J.muMaHe u 6upeKmop Jla6opamopuu 
ROepHbiX npo6AeM ttAeH- KoppecnoH
OeHm AH CCCP B.II.,l(xeAeno6 npuHu
Ma101/l 6upeKmopa Jloc- AAaMoccKoil Aa-
6opamopuu nporjJeccopa FapaAbOa 
AZH10. 



• 
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J13~aTeJibCKHH 
OT~eJI 

=-

lf3,IJ;a TeJILCKHH OT ,IJ;eJI B 197 5 ro,IJ;y OTne

'laTaJI 5 MJIH. 500 TLIC. OTTHCKOB. BLiny

IQeHO B CBeT 923 HaHMeHOBaHHH npenpHHTOB 

H coo6IQeHHH. 06IQHH 06'LeM BCeX ny6JIHKaD;HH 

3a ro,IJ; COCTaBHJI 1346 yq.- H3,IJ;. JIHCTOB. 

Cpe,IJ;H MaTepHaJioB pa3JIH'IHLIX KoH4JepeH

UHH, WKOJI H COBeiQaHHH, H3,IJ;aHHLIX OT,IJ;eJIOM 

B 1975 ro,IJ;y, HaH60JILWHH HHTepec BLI3BaJIH 

c6opHHKH Me)K,IJ;yHapo,IJ;Hoii WKOJILI no <!lHJHKe 

OHJIH-I.J.EPH /AnywTa/, lliKOJILI·ceMHHapa 

MOJIO,IJ;LIX y'leHLIX no aKTyaJILHLIM npo6ne

MaM 4JH3HKH 3JieMeHTapHLIX 'laCTHU/CO'IH/, 

VIII Me)K)l;yHapo,IJ;Horo CHMnoJHyMa no .s,IJ;ep

Hoii 3JieKTpOHHKe / ,[(y6Ha/. Bcero BLinyiQeHo 

8 TaKHX c6opHHKOB. HaqanacL ny6nHKaUHH 

D;HKJia "lleKD;HH ,IJ;JIH MOJIO,!J;LIX yqeHLIX", 

H3,IJ;aHO 6 6powrop UHKJia. 

ITocTOHHHO pacTeT cnHCOK a,IJ;pecaToB, 

nonyqaroiQHX npenpHHTLI H coo6IQeHHH HH

CTHTyTa. ITo npOCL6aM pa3JIH'IHLIX Hay'IHLIX 

yqpe)K)l;eHHH B 3TOT CnHCOK BKJiro'leHLI eiQe 

55 6H6JIHOTeK HHCTHTYTOB H YHHBepCHTeTOB. 

lly6JIHKaD;HH HHCTHTyTa peryJIHpHO paccLI

JiaiOTCH B 56 CTpaH MHpa no 800 a,IJ;pecaM. 

fiOMHMO 3TOrO, B 1975 ro,IJ;y OTnpaBJieHO 

no OT,IJ;eJILHLIM JanpocaM 11700 6powrop, 

peaJIH30BaHO OKOJIO 3035 C60pHHKOB MaTe

pHaJIOB KOH4JepeHD;HH H WKOJI. B 06MeH Ha 

ny6JIHKaUHH OHJIH Hay'IHo-TeXHH'IecKa.s 

6H6JIHOTeKa noJiy'IHJia CBLIWe 6,5 TLIC. 

H3,IJ;aHHH. 

qHCJIO CTaTeH H ,!J;OKJia,IJ;OB Hay'IHLIX CO• 

Tpy,IJ;HHKOB HHCTHTyTa, HanpaBJieHHLIX B pa3-

JIH'IHLie )KypHaJILI H Ha KOH4JepeHD;HH, B 1975 

ro,IJ;y ,IJ;OCTHrno 834. B Hay'IHLie )KypHaJILI 

CCCP 6LIJIO HanpaBJieHo 309 CTaTeii, B)Kyp

HaJILI ,IJ;pyrHx cTpaH - 168. Ha Me)K,IJ;yHapow 

HLie KOH4JepeHD;HH o4JopMJieHO 188 ,!J;OKJia,IJ;OB, 

Ha coBeiQaHHH H KoH4JepeHUHH B CCCP -

169. 

HJ,IJ;aTeJILCKHii OT,IJ;en o6cny)KHBan na-

6opaTopHH, 6H6JIHOTeKy, ynpaBJieHHe HH

CTHTyTa TaKHMH BH,IJ;aMH pa60T, KaK KCepo

KOnHpOBaHHe, H3rOTOBJieHHe 6JiaHKOB ,IJ;JIH 

o6pa60TKH 3KCnepHMeHTaJILHOH HH4JopMa

UHH, pa3JIH'IHLIX BCnOMOraTeJILHLIX 6JiaHKOB. 



J(11.11 u3zomoeAeHUJI wmpu
xoebrx, noAymoHoebrx u pa
cmpoeblx CHUMKoe e U30a
meAbCKOM omoe11e OH.RH 
ucnollb3yemcJI npetiU3UoH
HbiU penpoOyKijUOHHbiU (Jo
moannapam AVe 56 npou3-
eoocmea r J(P. 

B ne..,amHoM t~exe U30a
me/lbCKozoomoe/la. 
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HayqHo
TeXHHqecKaH 
6H6JIHOTeKa 

Z" 

B 197 5 ro.IJ;y 'IHCJio 'IHTa Teneii uayquo

TeXHH'IeCKOH 6H6JIHOTeKH H ee cllHJIHaJIOB 

COCTaBHJIO 5450 'leJIOBeK, B TOM 'IHCJie 777 • 
npH6LIBWHX B KOMaH,IJ;HpOBKH. no CpaBHe • 

HHIO C 1974 ro,IJ;OM 'IHCJIO 'IHTaTeJieii yBeJIH· 

'IHJIOCh Ha 150 qenoseK. KoJIH'IeCTBO BLI· 

,IJ;aHHOH 3a ro,IJ; JIHTepaTypJ.I H npOCMOTpeH· 

HOB Ha BLICTaBKaX HOBJ.IX nOCTynJieHHH npH· 

6JIH3HJI0Ch K 500 TJ.ICJI'IaM neqaTHJ.IX e,IJ;H• 

HHJl. 

no 3aKa3aM 'IHTa Teneii nonyqeuo no 

Me~6H6JIHOTe'IHOMY a6oHeMeHTY 1894 Ha· 

3BaHHJI KHHr H ~ypHaJIOB. no BCeM HCTO'I· 

HHKaM KOMnJieKTOBaHHJI B 6H6JIHOTeKy no· 

cTynHJIO 21123 ne'laTHJ.IX e,IJ;HHHJlJ.I. 

Bee nocTynHBWHe B 6H6JIHOTeKy H3,IJ;a· 

HHJI CBOeBpeMeHHO o6pa6aTJ.IBaJIHCh H OTpa· 

~aJIHCh B CBO,IJ;HLIX Ka TaJiorax UeHTpaJihHOH 

6H6JIHOTeKH H KaTanorax cllHJIHanos. KapTo· 

TeKa ny6JIHKaUHii coTpy.IJ;HHKOB OHJIH B 1975 
ro.IJ;y nonOJIHHJiaCh 4697 HOBJ.IMH KapTO'IKa • 

MH. no,IJ;rOTOBJieH H H3,IJ;aH yKa3aTeJih ny6JIH• 

KaUHH COTpy.IJ;HHKOB HHCTHTyTa 3a 197 4 ro,IJ;. 

npoBO,IJ;HJiaCh pa6oTa no O'IHCTKe cllOH,IJ;a OT 

ycTapesweii H MaJIOHCnOJih3yeMOH JIHTepa • 

TypLI. 

Ha 31 ,IJ;eKa6pJI 1975 ro,IJ;a 6H6JIHOTe'IHLlii 

cllOH,IJ; COCTaBJIJIJI 6onee 340 TLICJI'I e,IJ;HHHJl. 

HHcllopMaUHOHHaJI cny~6a 6H6JIHOTeKH 

~~eHe,IJ;eJI&Ho BJ.InycKana 3Kcnpecc·HHcllop

MauHIO 0 HOBLIX nOCTynJieHHJIX: "KHHrH", 

"npenpHHThl", "CTaT&H", scero 3a ro,IJ; 

BLlnymeHO 148 HOMepoB, BKJIIO'IHBWHX 22300 
Ha3BaHHH. Hane'laTaHO 105 cnHCKOB Ha 

HOBble ~ypHaJIJ.I, noJiy'leHHJ.Ie 6H6JIHOTeKOH. 

E~eHe,IJ;eJI&Ho o6HOBJIJIJIHCh BJ.ICTaBKH HOBJ.IX 

nocTynneHHii. 

liJ.IJIO opraHH30BaHO 6 TeMaTH'IeCKHX 

BLICTaBOK JIHTepaTyp.bi K COBeiJlaHHJIM H 

WKOJiaM, npOXO,IJ;HBWHM B HHCTHTyTe. li.biJIH 

H3,IJ;aHLI TeMaTH'IeCKHe CnHCKH 3TOH JIB· 

TepaTyp:w. 

no 3anpocaM y'leH:biX BJ.I,IJ;aHO 60JihWOe 

KOJIH'IeCTBO 6H6JIHOrpacllH'IeCKHX cnpaBOK. 
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06MeH H3,QaHHHMH 1 2 3 4 5 

Bcero Ja 1975 ro~ B HayqHQ·TeXHH-
qecxy10 6H6nHOTeKy OH.HH nocTynuno B 
nopJI~Ke o6MeHa 7168 ny6nHKaiJ;HH H3 43 BeHecy3na 1 ) . 
CTpaH H Me:>K~yHapo~HbiX n;eHTpoB. KpoMe r peiJ;HJI 5 
Toro, B nopJI~Ke o6MeHa 6u6nHoTeKa 6ec- ,IJ;aHHJI 38 35 1 
nnaTHO nonyquna nepHO~HqeCKHe H3~aHHJI EBpaToM 26 2 5 
125 Ha3BaHHH H3 23 CTpaH. 3ana,D;Hblii 

KonuqecTBO nocTynneHHii noKa3biBaeT liepnHH 22 
cne~yiOil.l;aJI Ta6nuua: HJpaunh 26 

HH~HJI 70 4 13 
HauMeHoBa- llpe- 0TTHC- )l(yp- KHH- HpnaH~HJI 16 
HHe CTpaHbl npHHTbl KH Hanbl rH HcnaHHJI 24 3 

1 2 3 4 5 HTanHJI 390 140 1 1 
KaHa~a 50 52 3 

CmpaHbl- y~acmHU!4bl OHJIH JlHBaH 2 
Mexcuxa 40 

lionrapHJI 2 7 Hu~epnaH~hi 16 2 
BeHrpHJI 86 5 15 H BaJI 
r.n;P 73 4 1 3enaH~HJI 7 
KH,D;P 2 H pBerHJI 10 .. 
llonhllla 95 8 4 fiaKHCTaH 4 
PyMbiHHJI 51 13 7 fi pTyranHJI 1 
CCCP 1477 33 265 Cy~aH 2 
qexocno- CiliA 1743 35 5 42 
BaKHJI 8 9 1 Typn;HJI 3 1 

$HHllJIH~HJI 30 1 
Bcero: 1792 81 293 $ paHIJ;HJI 335 66 2 8 

$ P r 695 74 7 5 
lii en;HJI 27 

,l{pyzue cmpaHbl u MeJKOyHapoOHble lii eiiuapuJI 8 1 
opzaHU3Q!4UU UEPH 537 2 5 

IOr ocnaBHJI 2 1 
ABcTpanHJI 53 15 1 .HnoHHJI 293 25 7 5 
ABCTPHJI 18 5 50 
ApreHTHHa 5 Bcero: 4934 442 44 448 
lienhrHJI 35 4 
Epa3HnHJI 87 0 6Il.l;ee 
Benuxo- KOnHqeCTBO: 6726 442 125 448 
6pHTaHHJI 313 12 

0 0 0 
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M3o6peTaTe~hCTBO, 
paQHOHa~H3aQHH, 

IIaTeHTHaH 
c~y)l(6a 

--

3aperHcTpHpo-

llpaBOBali OXpaHa 

OTKpbiTHH 

1975 1971- ' 1958 -

1975 1975 

BaHo OTKphiTHH 4 10 16 

3ai.LIHTa H HCIIOJib30BaHHe 

H306peTeHHH 

1975 1971- 1958-
1975 1975 

ITonyqeHo nono-
)IOITenhHhiX pe-
llieHHH 54 230 439 

HcnonhJOBaHo ~ 

H306peTeHHH 15 92 220 

B 1975 ro,11;y BhmymeHo 4 HOMepa 610n
neTeHx "3aHBKH H H306peTeHHH", B KOTO
phiX llOMemeHhl aHHOTa:UHH -0 90 nepaHqHhiX 
3aHBKaX Ha H306peTeHHH C ,IJ;aTOH npHOpH
TeTa, HaqHHax c 1 HHBapx 1975 ro,IJ;a. 

HcnonhJOBaHo 
pa:uHoHanHJaTop-

PaQHoHaJIH3aTopcKHe 

rrpe,n:JIO)KeHHli 

1975 1971- 1958-
1975, 1975 

CKHX npe,IJ;nO)f(eHHH 510 2~90 5827 

3KOHOMHqeCKHH 
3qxpeKT B llfbiC.py6. 32,0 205,4 1405,4 

llaTeHTHali HH<!>OpMa.QHli 

Bhlmen H3 neqaTH pe<llepaTHBHhiH c6op
HHK "llaTeHThl ITO perHCTpa:UHH HOHH3Hpy10-



~ero H3ny'leHHR B cne.n.oBhiX KaMepax " , 
llO,D.rOTOBneHHhl~ naTeHTHhlM OT,D.enOM 
011.HI1 COBMeCTHO C ~HI111ATOMHH4JopM. 
C6opHHK co.n.ep)I(HT aHHOTal.I,HH 200 onuca
HH~ H306peTeHH~ K aBTOpCKHM CBH,D.eTenL· 
CTBaM CCCP H naTeHTaM ClliA, BenuKo· 
6pHTaHHH, JlnOHHH, <l>Pr, <l>paHI.I,HH H ,D.py· 
rux cTpaH. 

J.1TOf'H KOHKypCOB 

A. B He .n. p e H H LIe H 3 o 6 peTe H H R 

1 npeMUJI." r .C.Ka3aHCKH~, A .H.Muxa~-
noB -"Cnoco6 HH)I(eKUHH JapR· 
)l(eHHLIX 'laCTHI.I, 'B CHHXpo4Ja30 • 
TpOH", aBTOpCKOe CBH,D.eTenLCT • 
BO N2 405482. 

2 npeMu~: 1/ E.H.~LR'IKOB, A.r.3enL.n.o-
BH'I • "Cnoco6 3all.I,HTLI OT Ja· 
rpR3HeHH~ llOBepXHOCTe~ HH3KO • 
TeMnepaTypuoro cocy.n.a", aa
TopcKoe CBH,D.eTenLCTBO 
N2 309329. 
2/ B.B.KonLra, JI.M.OHHII.I,eH· 
KO • "Cnoco6 H3MepeHHJI 'laC TO· 
Thl nonepe'IHhlX HeKorepeHT· 
HhlX Kone6aHH~ crycTKa 3apR
)I(eHHhlX 'laCTHI.I,", aBTOpCKOe 
CBH,D.eTenLCTBO ~ 422129. 

li.l13o6peTeHHR 

1 npeMu~: B.A.AKynuqea, JI.P . raapunoa, 
B.r .rpe6uuuuK, B.A.iKyKoa, 
r.H.CenHBaHOB, r .JIH6MaH, 
A.IT .MaHM'I, IO.H.Py.D.HH, JI.Po· 
3eH6epr - "AKyCTH'IeCKaJI ny· 
3LIPLKOBaJI KaMepa", aBTOp· 
CKOe CBH,D.eTenLCTBO ~ 275243. 

2 npeMu~ : 1/ A.A.CMHPHOB - "3neKTPH'Ie
CKH~ 4JHnLTp", aBTOpCKOe CBH· 
,D.eTenLCTBO ~ 449457. 

2/ Jl .M.CopoKO - "MarHHTHhl~ 
cneKTpoMeTp JapH)I(eHHhlX qa
CTHU", aBTOpCKOe CBH,D.eTenL· 
. CTBO N2 40575. 

• 

B . Pauuouanu3aTopcKHe 
npe.n.no)l(eHHH 
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1 npeMu~: 1/ B.IT.llyra'leBH'I - "KoHcT
PYKUHH .D.BYXKOOP.D.HHaTHO~ Mar
HHTOCTPHKUHOHHO~ HCKpOBO~ Ka· 
MepLI pa3MepOM 1x1 M ,D.nH 3KC· 
nepHMeHTanLHO~ ycTaHOBKH 
"<l>OTOH" /N2 1768 - JIB3/. 
2/ A.r .KoMuccapoa - "Ycoaep
weucTaoaauue 3neKTpH'IecKoro 
llHTaHHJI MarHHTHO~ CHCTeMhl 
3neKTpOHHO~ MO,D.enHKOnLI.I,eBOrO 
l.I,HKnoTpoua" /N21768 - JIB3/ . 

2 npeMu~: B.E.CocynLHHKOB, A.H.Haauoa
" MeTO,D. O'IHCTKH renHH OT npu· 
Mece~ ao.n.opo.n.a" /N21745 
JIB3/. 

IIoo t~~pumeAbHa~ npeMu~: H.A.IinHHOB -

"Y CTpO~CTBO ,D.nH pa3,D.enKH KOH • 
l.I,OB Ka6enH" /N21069 - JI.Hll/ . 

Pa3pa6oTKa rrpasoshrx HOpM 

IV Coaemauue 3KcnepToa-naTeHTOBe· 
,D.OB CTpaH • y'laCTHHI.I, 011JII1 COCTOJinOCL 
9- 12 .n.eKa6pH 197 5 ro.n.a B ~y6ue, BMpa6o
Tan npoeKT "lloJio)l(eHHH OH.HH o6 H3o6pe
TeHHJIX" H peKOMeH,D.OBano ,D.HpeKI.I,HH HHCTH· 
TyTa BhlHeCTH 3TOT ,D.OKyMeHT Ha paCCMOT· 
peuu e oqepe.n.uo~ ceccHH KoMHTeTa llonuo
MO'IHLIX llpe,D.CTaBHTene~. 

J.13o6peTeHH~ C HaH60~hlliHM 
3~~eKTOM HCIIO~b30BaHH~ 

1 . MarHHT l.I,HKnH'IecKoro ycKopHTenH, 
aBTOpCKOe CBH,D.eTenLCTBO 481237, aBTOphl 
B.ll . ~MHTpHeBCKH~ H .n.p. /Jl.HIT/. 

· 2 . YcTpo~cTBO .n.nH .D.03HPOBKH H ynpaa
neHHH 3apH)I(eHHhlMH 'laCTHI.I,aMH BhlCOKHX 
3HeprH~, aBTOpCKOe CBH,D.eTenLCTBO 405186, 
aBTOphl M.H.ConoaLeB H .n.p. /JIB3/ . 

3 . Cnoco6 HH)I(eKI.I,HH JapH)I(eHHhlX qa
CTH B CHHXpo4Ja30TpOH, aBTOpCKOe CBH,D.e • 
Ten CTBO 405482, aBTOphl r .C.Ka3aHCKH~ 
H ,D.p . /JlB3/ . 
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4. XH.IJ.KOBO.IJ.OPO.IJ.HaH MHllleHL, aBT o p-

CKoe CBH.IJ.eTeDLCTBO 28al78, aBT OpM 

n.li.ronoBaHOB H .IJ.p. jnB3/. 

5. Cnoco6 onpe.IJ.eneHHH CBOHCTB MaTe

pHana, aBTOpCKOe CBH.IJ.eTeDLCTBO 333452, 
aBTOPLI B.r .3HHOB H .II.P· ;n.HII/. 

6. CTpyiiHaH ra3oBaH MHllleHL, aBT o p

CKHe CBH.IJ.eTeDLCTBa 330822, 336843, 
342231' aBTOPLI B.)J;.IiapTeHeB, n.C.3onHH 

H .IJ.p. ;nB3/. 

7. )J;eTeKTOp T H)f(eDMX 3apH)f(eHHMX qa

CTHU Ha OCHOBe ITODHKap6oHaTa, aBTOpCKOe 

CBH.IJ.eTenLCTBO 430737, aBTOPM B.II.Ile pe

nLirHH H .IJ.p. jnJIPj. 

NV& HaBweHOBaHBe 
n/n 

4>AYIIJUia, BY a, OT'IeCTBO 

1. JlaneHHe JADAJAWB&IOIL\e
ro .zteneHBa ATOYHWX 
•.ztep 

2. JlaneHHe CY1J.leCTBOB&HHa 
WIOOHBa B JCOHAeHCHpo
BaHHWX cpe.ztax 

3. JlaneHHe ABYX'IACTOT
HOI npeueccBB nono
lKIITenLHoro YJO- we
JOHA B ATOYe YIOOHBa B 
warHHTHow none 

4. JlaneHHe JAXB&TA OTpH
L\ATenLHO JapalKeHHWX 
DH-WeJOHOB a.ztpAYB 
XHWH'IeCJCH CBaJaH
HOrO BOAOPOAA 

--

ABTOpOB 

r.H.<I>nepoa 
B.H.KyJHeUOB 
H.K.Cxo6enea 

A .H.Iia6aea 
M.Jl . Iianau 
r .r .M•c•llleaa 
IO.B.06yxoa 
B.r.<Z>•pcoa 
B.C.PoraHOB 

H.H.rypeBH'I 

u.r .HaaHTep 
JI.A.MaxapLHHA 
E.A.Menewxo 
Ii .A.HBJCom.c"xHii 
B.H.CenHB&HOB 
B.ll.CwHnra 
Ii.B.Coxonoa 
B . .IJ..WecTaxoa 
H.B.Jlxoaneaa 
B.C.PoraHOB 

C.C . repwTeiiH 

A.<I> . .IJ.yHailuea 
IO . .IJ..ITpOJCOWICHH 
B.H.PwxanHH 
B.H.lleTpyxHH 
JI.H.lloHOYapeB 

0 0 

• 

Ba30Bbie ycTaHOBKH OMHM 
C HaH60~blliHM KO~HqeCTBOM H306peTeHHH, 

HCIIO~b30BaHHbiX 

IIpH HX C03~aHHH 
H MO~epHH3~HH 

CHHxpouHKnoTpoH nRn 

CHHXpo$a30TPOH nB3 

WliP nH<I> 

5 
9 
2 

100- CaHTHMeTpOBaH ny3LipL

KOBaH BO.IJ.OPO.II.HaH KaMepa nB3 

KaMepa "niO.IJ.MHna" nB3 

- 14 
- 10 

llepeqeHb OTKphlTHH 

coTpy~HHKOB OMHM 3a 1975 ro~ 

MecTo pa6oTw 
ABTOpOB 

OHHH JIHP 
OHJIH JIJIP 
OHJIH JIJIP 

HT34> 
HT34> 
HT34> 
HT34> 
HT34> 
OHJIH JIJIIT 

HHCTBTY1 
ATOYHOii 
3HeprHB 

-"-
-"-
-"-
-"-
-"-
-"-
-"-
-"-
-"-

OHJIH JIJIIT 

HHCTHTYT 
WHJBJCH 
BWCOJCHX 
lHeprHii 

-"-
-"-
·"· 

OHjJH,JIJlll 
OHJIH JIT4> 

0 

CTpaaa-
Y'IACTHBL\A 

CCCP 
CCCP 
CCCP 

CCCP 
CCCP 
CCCP 
CCCP 
CCCP 
CCCP 

CCCP 

CCCP 
CCCP 
CCCP 
CCCP 
CCCP 
CCCP 
CCCP 
CCCP 
CCCP 
CCCP 

CCCP 

CCCP 
CCCP 
CCCP 
,CCCP 
CCCP 

HI AHnnowa, 
HI 6JOnneTeHa 
OHTIOT3 

HI 160 a/&46 
Ja 1975 ro.zt 
/DpHOpHTeT OT 
12/VI-1971 r./ 
HI 161 aHI48 
Ja 1975 ro.zt 
/npBOPHTeT OT 
3/XI- 1965 r./ 

HI 162 B HI 48 
Ja 1975 ro.zt 
/npHOpHTeT OT 
1/ V -1969 r./ 

HI 164 B Hl48 
Ja 1975 ro.zt 
/npHOpHTeT OT 
4/IV -1962 r./ 



• 

06~eHHCTHTYTCKHe 
CJiy)K6bi 
AAMHHHCTpaTHBHO-

. u 
X03HHCTBeHHaH 
AeHTeJibHOCTb 
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0T,LJ;eJI 
(j 

pa,LJ;HaQHOHHOH 
6e30IIaCHOCTH 

:-

<> ,403UMempu~eCKUU KOH1!1p0/lb pa,IJ.Hau;H· 

OHHbiX JOH llOKaJan, qTO pa6oTa H,D.epHO· 

<i>HJHqecKHX YCTaHOBOK H 3KCnepHMeHTbl C 

HCTOqHHKaMH HJnyqeHHH 6blnH opraHHJOBa· 

Hbl TaK, qTo npeBbiiiieHHH ,IJ.OllYCTHMbiX Be· 

nHqHH ,IJ.OJ B JOHaX pa,D.HaJJ;HOHHOrO BOJ,IJ.eH· 

CTBHH, a TaK.>Ke HJMeHeHHH ycTaHOBneHHbiX 

rpaHHJJ; JOH, CBHJaHHOrO C yaenHqeHHeM 

ypoaHeii HJnyqeHHH oT nocToHHHO .neucTay

IOIJJ;Hx 6aJOBbiX YCTaHOBOK, He 6blnO. rpyn

llOBaH .noJa 2083 COTPYAHHKOB OIUHI, 

KOHTpOnHpOBaBIIIHXCH C llOMOIJJ;biO HH,IJ.HBH· 

,IJ.yanbHbiX ,IJ.OJHMeTpOB, COCTaBHna 

843,42 63p Ja ro.n, npHqeM .nnH 90,6o/o KOH· 

TponHpyeMoro nepcoHana HHAHBH,IJ.yanbHaH 

ro.noaag .noJa 6blna MeHhiiie 1 ,5 63p. 
Pe.>KHMbl pa6oTbl 6aJOBbiX ycTaHoBoK, 

HBnHIOIJJ;HXCH HCTOqHHKaMH HJnyqeHHH, xa

paKTepHJOBanHCb B cpe,D.HeM llOHH.>KeHHOH 

pa.nHau;HOHHOH onacHOCTbiO. CHHxpo<l>aJo

TpoH 6onee nonyro.na pa6oTan B pe.>KHMe 

ycKopeHHH .neiiTpoHoB H anb<l>a-qacTHU:, Ko

TOpbiH JHaqHTenbHO MeHee pa,D.HaJJ;HOHHO 

OllaCeH, qeM pe.>KHM YCKOpeHHH npOTOHOB. 

UHKnoTpOHbl Y- 200 H Y- 300 pa6oTanH 

nonro.na B taH,IJ.eMHOM pe.>KHMe ycKopeHHH 

HOHOB KCeHOHa, B KOTOpOM ypOBHH HJny

qeHHH HH.>Ke, qeM npH YCKOpeHHH nerKHX 

H,IJ.ep. ,[l;nH CHHXpOJJ;HKnOTpOHa pe.>KHMbl H HH" 

TeHCHBHOCTb 6bmH pernaMeHTHpOBaHbl B 

CBHJH C npOBe,IJ.eHHeM CTpOHTenbHbiX pa60T 

B~nHJH Kopnyca YCKOpHTenH. 

C u;enbiO YTOqHeHHH pa,D.HaJJ;HOHHbiX JOH 

HCcne,IJ.OBaHa pa,D.HaJJ;HOHHaH 06CTaHOBKa H 

cocTaaneHbl KapTorpaMMbi noneii HJnyqe

HHH ,IJ.nH Janos yCKOpHTeneH Y- 200 H Y • 300 
Jla6opa TOpHH H,D.epHbiX peaKJJ;HH npH TaH

,IJ.eMHOM pe.>KHMe HX pa60Tbl C HOHaMH KCe

HOHa H .nnH 3neKTpOHHbiX ycKopHTeneii OT

,IJ.ena HOBbiX MeTO,IJ.OB YCKOpeHHH, BBe,IJ.eH· 

HbiX B perynHpHOe ,IJ.eHCTBHe KaK HCTOqHHKH 

HJnyqeHHH. 

,[l;nH CHH.>KeHHH pa,IJ.HaJJ;HOHHOH HarpyJKH 

Ha nepcoHan H 6onee 34><l>eKTHBHoro ero 

HCllOnbJOBaHHH B paHOHaX HaXO.>K,IJ.eHHH HC • 

TOqHHKOB HJnyqeHHH pa3pa6oTaHbl Mepo· 



npHJITHJI no COKpai.QeHHIO qHCJia H pa3MepOB 

KOHTpOJIHpyeMblX 30H B Jla6opaTOpHH JI,Aep

HblX np06JieM. YcTaHOBJieHHaJI B COOTBeT

CTBHH C 3THMH MeponpHJITHJIMH ,AOnOJIHH

TeJILHaJI Ja~HTa B JaJie CHHXPO:UHKJIOTpO

Ha noJBOJIJieT npH pa6oTe ycKopHTeJIJI 

o6ecneqHTb YCJIOBHJI Tpy,Aa, COOTBeTCTBy

IO~He pa6oTe BHe KOHTpOJIHpyeMOH 30Hbl, 

B noMe~eHHJIX HJMepHTeJILHOrO :UeHTpa 

B KOpnyce CHHXPO:UHKJIOTpOHa. 

llo,ABe,AeHbl HTOrH Ja 197 5 ro.A H o6o6-

I.QeHbl peJyJILTaTbl HHTerpaJILHOrO ,AOJH

MeTpHqecKOrO KOHTpOJIJI pa,AHa:UHOHHOH o6-

CTaHOBKH Ha JI,AepHO-~HJHqeCKHX ycTaHOB

KaX OHJIH Ja 197 3- 197 5 ro,Abl. OnbiT npo

Be,AeHHJI HHTerpaJILHOrO ,A03KOHTpOJIJI noKa-

3blBaeT, qTo TaKOH KOHTpOJib noJBOJIJieT 

OnTHMaJILHO OpraHH30BblBa Tb BpeMJI H YC

JIOBHJI pa60Tbl JI,AepHO-~HJHqeCKHX yeT a

HOBOK ,AJIJI C06JIIO,AeHHJI npe,AeJibHO ,AOnyCTH

MbiX ,A03 06JiyqeHHJI B 30HaX nOCTOJIHHOrO 

HaXO)I(,AeHHJI nepcoHaJia H npoBe,AeHHJI CTpO

HTeJILHbiX pa60T; nOMOraeT BCKpbiBa Tb pe

JepBbl CHH)I(eHHJI pa,AHa:UHOHHOH Harpy3KH 

Ha nepcoHaJI H 6onee 3cW!eKTHBHoro ero 

HCnOJib30BaHHJI B 30HaX HCTOqHHKOB pa

,AHa:UHH. 

0 KoHmpoAb pac)uoaKmueHocmu oKpyxaKJ
UieU cpec)bz noKaJaJI, qTo cpe,AHero,AOBble 

• 161 

KOH:UeHTpa:UHH pa,AHOaKTHBHblX Bei.QeCTB 

B B J,Ayxe pa6oqHx noMei.QeHHH H c6pacblsa

eMblX BO,AaX He npeBbiUialOT ,AOnyCTHMbiX. 

Ypos eHL pa,AHOaKTHBHOCTH noqsbl H pacTH

TeJI HOCTH He H3MeHHJICJI no cpaBHeHHIO C 

197 4 r. H He npeBblUiaeT ypoBHJI ecTeCTBeH

HOrO ~OHa. raMMa-~OH B paHOHe KOHTpo

JIHpy eMOH JOHLI OHJIH TaKoii :>Ke, KaK H B 

paHOHB.X, He HMelOI.QHX JI,AepHO-~HJHqeCKHX 

YCTa HOBOK. 

0 Hay•mo- Memoau'lecKue pa6ombt Bblnon

HJIJIH CL C :UeJiblO ycTaHOBJieHHJI CTeneHH 

a,Ae K BaTHOCTH noKa3aHHH,A03HMeTpOB 3KBH

BaJie HTHOH ,A03e B nOJIJIX HJJiyqeHHH B6JIH3H 

JI,Ae pHo-~HJHqecKHX ycTaHOBOK OHJIH. llpo

.AOJI)I(aJIHCL HCCJie,AOBaHHJI xapaKTepHCTHK 

pa,AHa:UHOHHbiX noJieH B6JIH3H 3THX ycTaHO

BOK . HJMepeHbl cneKTpLI npoTOHOB BblCOKOH 

3Hep rHH, reHepHpyeMblX B )l(eJieJHOH Jai.QH

Te CHHXPO:UHKJIOTpoHa Ha 3HeprHIO 660 M 3B, 
H C eKTp 6blCTpbiX HeHTpOHOB B nyqKe .N26 
HI> P a- 30. llpo,AOJI)I(aJiocL cnHqeHHe noKa

JaHH H ,A03HMeTpOB, HCnOJILJyeMLIX B r ,lJ;P, 

OHJIH, CPP, qccP H UEPHe c :ueJILIO 

Bbl6 0pa nepcneKTHBHblX MeTO,AOB HH,AHBH

,AyaJILHOH ,A03HMeTpHH. llpoBe,AeH KOMnJieKC 

Mep onpHJITHH no MeTpOJIOrHH HeHTpOHOB, 

o6e c neqHBIIIHH yposeHL nosepKH HeiiTpoH

HLIX ,A03HMeTpOB, COOTBeTCTBYIOI.QHH roc

CTaH,AapTy CCCP. 

<> <> <> 
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Co BeT 
no 
pa~H09~8KTpOHHK8 

--

Me)!(.n:yHapo.n:HhiH CHMII03HYM 

ITO ».n:epHOH 3~eKTpOHJ1Ke 
B ,lJ;y6He rrpoBe~eH oqepe~Ho:H , VIII 

Me)f(~yHapo~HbiH CHMII03HYM ITO H~epHOH 
3lleKTpOHHKe, opraHH30BaHHhW 06ne~HHeH

HhiM HHCTHTYTOM H~epHbiX HCClle~OBaHHH 

H IIOCBH~eHHblH BOIIpocaM aBTOMaTH3aUHH 

tiJH3H'IeCKOrO 3KCIIepHMeHTa H 3KCIIepHMeH

TallhHhiX YCTaHOBOK C HCIIOllh30BaHHeM Ma

llhiX 3BM H 6noKoB B cHcTeMe KAMAK. 

B pa6oTe CHMII03HyMa rrpHHHllH yqacTHe 

120 CIIeUHallHCTOB H3 BCeX CTpaH-y'laCTHHU 

01Uil1, a TaK*e crreuuanHCTbl H3 U.EPHa, 

AHrnHH, <l>paHUHH H 3arra~Horo EepnHHa. 

Pa6oTa Benach B 'leTLipex ceKUHHx: 

- finOKH ~llH aHanorOBblX H MHOrOKa

HallhHhiX H3MepeHHH, 

- KOHTponnephi, ~pa:B:Bepr.I H MHKpO

rrpoueccopbl, 

- BH3yanLHoe rrpe~cTaBneHHe ~aHHhlx, 

- CHCTeMbl H ycTaHOBKH ~llH H~epHO-

tiJH3H'IeCKHX HCClle~oBaHHH. 
Ha CHMII03HyMe fihlllH IIO~Be~eHbl HTOrH 

HCCne~oBaHHH B o6naCTH H~epHOH 3lleKT

pOHHKH B Ol1.Hl1 H cTpaHax-yqacTHHUax Ja 

IIOCne~HHe ~Ba ro~a, COCTOHllCH OfiMeH 

OIIhiTOM, paCCMOTpeHbl HarrpaBneHHH ~anh

Heii:meii: ~eHTellhHOCTH. 

0TMe'leHO, 'ITQ B CTpaHax-y'laCTHHUaX 

Ol1.Hl1 ~OCTHrHyThi JHa'IHTenhHhie ycrrexu 

B o6naCTH C03~aHHH 3lleKTpOHHOH arrrrapa

Typbl H ee IIPHMeHeHHH B tiJH3H'IeCKHX HC

cne~oBaHHHX. Pa3pa6oTKa H ucrronh30BaHHe 

arrrrapaTyphi B cTaH~apTe KAMAK rrony'IHllH 

6onhmoe pa3BHTHe B BHP' IIHP' r ,D;P' 

CPP, qccp, a TaK*e B na6opaTopuHx 

06ne~HHeHHoro HHCTHTyTa. B BeHrpHH H 

IlOllhille Halla)f(eH IIpOMblilllleHHhiH BbiiiYCK 

finOKOB MHOrHX THIIOB B 3TOM CTaH~apTe. 
Cy~eCTBeHHhiH rrporpecc Ha6mo~aeTCH 

B pa3pafiOTKe BpeMeHHhiX H aHanorOBblX 

6noKoB B cTaH~apTe KAMAK, oco6eHHO 

c rrporpaMMHO yrrpaBnHeMhiMH rrapaMeTpa

MH, 'ITO HBllHeTCH tiJyH~aMeHTOM ~llH rro

CTpOeHHH CaMOHaCTpaHBaiD~HXCH aBTOMa

TH3HpOBaHHblX CHCTeM. 



.. 

3HaqHTenhHO pacrnHpHnHCh B03MO~HO
CTH npHMeHeHHH ManbiX 3BM B cPHJHqeCKHX 
3KcnepHMeHTax. 3ToMy cnoco6cTsyeT poeT 
BhlllYCKa TaKHX 3BM B CTpaHax-yqacTHH
uax: B BHP - EC -1010 H TP A-70, B 
r,l],P - KPC-4200, B IIHP - "Mepa-300'~ 

liOnhlliOH HHTepec Bhl3hiBaeT npHMeHe
HHe B :meKTpOHHOH annapa Type MHKpO
npoueccopos H ,n:pyrHx 6onhrnHx HHTerp.anL
HhiX CXeM. ,l],HCKyCCHH 0 nepcneKTHBaX HC
nOnb30BaHHH MHKponpoueccopOB B H,n:epHOH 
:meKTpOHHKe npornna oqeHh O~HBneHHO. 

YcnernHOMY npose,n:eHHIO CHMnOJHyMa 
cnoco6cTsosana BLICTaBKa JneKTPOHHhiX 
npH60pOB ,n:nH H,n:epHbiX HCCne,n:oBaHHH. 

8biCTaBKa 
O,n:HospeMeHHo c CHMnOJHYMOM a ,ll,y6-

He npose,n:eHa BbiCTaBKa JneKTPOHHhiX npH-
6opos ,n:nH H,n:epHhiX Hccne.n:osaHHH, pa3pa-
6oTaHHhiX B cTpaHax - qneHax OHJIH. Ee 
yqaCTHHKH llOKaJanH ,n:OCTH~eHHH CBOHX 
CTpaH B o6nacTH H,n:epHoro npH6opocTpoe
HHH. 

CneKTpoMeTp Mecc6ay3pa IHPEI Bhl3-
san HHTepec y cneuHanHCTOB no cPH3HKe 
Tsep.n:oro Tena. 

BHernHeToprosoe npe,n:npHHTHe MET
PHMIIEKC IBHP I JKcnoHHposano uenhlii 
pH,n: npH6opos H 6noKoB cHcTeMhi KAMAK, 
Cpe,n:H KOTOpbiX HaH6onee HHTepeCHhiMH 6bl
nH MHOrOKaHanhHhiH aMnnHTY.D:HhiH aHanH-
3aTOp THna HU:A-70 Ha HHterpanLHhiX cxe
Max H .D:HCnneiiHaH CTaHUHH, nOCTpOeHHaH 

0 
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Ha 6a3e ,n:HcnneH r,l],-71 J1 MHHH-3BM 
T PA-70. 

06'be,n:HHeHHe 3aBO.D:OB H,n:epHOrO npH60-
p ocTpoeHHH IIOJIOH IIIHP I noKaJano 6onh
lliOH Ha6op 6nOKOB, BblllOnHeHHbiX B CTaH
,n:apTe KAMAK, B TOM qHcne HOBhiH sapHaHT 
KOHCTPYKUHH KpeiiTa KAMAK H HCTOqHHK 
llHTaHHH K He My. 

· 06'he,n:HHeHHe "Po6oTpoH" 1r ,ll,P I .n:e
MOHCTpHposano ManyiO 3BM THlla 
K PC-4200 B KOMnneKce c 6onhlliHM Ha6o
p oM BHelliHHX YCTpOHCTB H 6nOKOB CHCTeMhl 
K AMAK, noJBOnHIOJUHM aBTOMaTH3HposaTh 
lliHpOKHH Kpyr cPHJHqecKHX Ja,n:aq. 

06'be,n:HHeHHe Jaso.n:os TECJIA lqccP 1 
3KCnOHHpOBano Ha6op nonynpOBO.D:HHKOBbiX 
llpH60pOB H MHKpOJneMeHTOB, cpe,n:H KO
TOpbiX MO~HO OTMeTHTh JneMeHThl cpe,n:HeH 
CTeneHH HHTerpaUHH lcqeTqHKH, perHCTphl, 

nepauHOHHhle ycHnHTenH H ,n:p.l. 

3ace~aHHH CoBeTa 
Ha Jace.n:aHHHX CoseTa no pa,n:HoJneKT

p oHHKe H ero npeJH,n:HyMa o6cy~.n:anacL 

B03MO~HOCTb npHMeHeHHH B ycnOBHHX 
OHJIH MHKponpoueccopos H MHKpoKoMnLIO
Tepos, paccMaTpHsanHCh sonpocbl o JaKniO
qeHHH KOHTpaKTa c IlonhCKOH Hapo,n:Hoii 
P ecny6nHKOH Ha nocTaBKH B na6opaTopHH 
0 6'be,n:HHeHHOrO HHCTHTyTa H,n:epHbiX HCCne
.D:OBaHHH COBpeMeHHOH annapaTyphi, a TaK
~e o BOJMO~HOCTH .n:anLHeiiwero pacwH
p eHHH npoHJBo,n:cTsa HOBhiX 6noKoB KAMAK 
B IJ;eHTpanhHbiX 3KCnepHMeHTanhHhiX Mac
TepCKHX H OCHaiUeHHH Q3Ma TeXHOnOrH
qeCKHM o6opy,n:osaHHeM. CornacoBbiBanHCh 
H KoppeKTHposanHCh KBapTanhHhie nnaHhl 
U 3Ma no BhlnycKy JneKTPOHHhiX HJ,n:enHH. 

HJ,n:aHa HOMeHKna Typa Ha pa,n:HOHJ,n:e
nHH, npHHHThle K llOCTaBKe H noTpe6neHHIO 
B OHJIH Ha 1976-1980 ro,n:hl. 

BhlnyiUeHa oqepe,n:HaH cepHH "HHcl>opMa
UHOHHhiX nHCTKOB OHJIH" c onHcaHHeM 
HOBhiX 6noKOB B CTaH,n:apTe KAMAK, pa3-
pa6oTaHHbiX B JIB3. 

0 0 
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A~MHHHCTpaTHBHO-
I;.j 

X0351HCTB8HHa51 
~851T8JibHOCTb 

... 

--

Kap;pbr 

qHcneHHOCTh COTPYAHHKOB 06heAHHeH
HOrO HHCTHTyTa HAepHhiX HCCneAOBaHHH Ha 
31 AeKa6pH 197 5 roAa COCTaBHna 6266 'le
noseK. PacnpeAeneHHe no KaTeropHHM no
KaJaHo B Ta6nH:u;e. 

KaTeropHH 
pa60THHKOB 

Hay'IHhie 

COTPYAHHKH 
11mKeHephl 
TexHHKH H 
Mac Tepa 
Pa6o'IHe 
Cny)l(aiiJ;He 
MnaAwHii: 
o6cny)I(HBaiOIUHH 
nepcoHan 
Y'ieHHKH 

11Toro: 

qHCneHHOCTh 

B na6opa- B npoHJ- Bcero 
TOpHHX H BOACTBeH
ynpasne- HLIX no A-
HHH pa3Aene-

HHHX 

859 - 859 
1217 167 1384 

323 130 453 
1546 1258 2804 

312 146 458 

135 126 261 
42 5 47 

4434 1832 6266 

• B O.HR.H pa6oTaiOT 6 aKaAeMHKOB: 
H.H.Eoronro6os, K.JlaHHyc, E.M.IloHTe
Kopso, A.YnLMaH, r .H.<I>nepos,.H.M.<I>paHK; 
8 'ifleHOB-KOppecnoHAeHTOB aKaAeMHH HayK: 
A.M.EanAHH, ,n: . .H.EnoxHH:u;es, H.H.roso
PYH, B.II . .LJ:)I(enenos, 11.3sapa, M.r .Me
IIJ;epHKOB, C.M.IIonHKaHoB, .LJ:.B.illHpKoB; 89 
AOKTOpOB HayK H 409 KaHAHAaTOB HayK. 

B 1975 rOAY B O.HR.H npHHHTO 698 qe
noseK: 

Hay'IHbiX COTPYAHHKOB 
HH)I(eHepoB 
TeXHHKOB H MaCTepOB 
pa60'IHX 
y'leHHKOB 

- 135 
- 118 

60 
- 267 

53 



CJJy:lKa~HX 41 
Mna,nwero o6cny:lKHBaro
~ero nepcoHana 24 

YaoneHo H3 OIUU1 Ja 3TOT :lKe nepuo.u. 
B CBH3H C OKOH"'aHHeM CpOKa pa60Tbl H no 
.u.pyrHM npH"'HHaM 473 qeJJOBeKa. 

B Tel.leHHe ro.u.a y"'eHbiMH H 
Hay"'HO- TeXHH"'eCKHMH coaeTaMH OIUIH H~-
6paHbl Ha .ZJ.OJJ:lKHOCTH Ha HOBble CpOKH 105 
Hay"'HbiX COTPY.II.HHKOB. llpucaoeHLI yqeHLie 
3BaHHH Mna.u.wero Hayl.IHoro COTPY.IJ.HHKa 
36 H 3BaHHH CTapwero Hayl.IHOrO COTpy.u.
HHKa 8 qenoaeKaM. B Tel.leHHe 1975 ro.u.a 
3a~HTHJ1H KaH.IJ.H.ZJ.aTCKHe .ZJ.HCCepTaUHH 48 
COTPY.II.HHKOB, .ZJ.OKTopcKHe - 14. 

~HHaHCOBaH 

A8HT8JlbHOCTb 
~JJH npoBe.ZJ.eHHH Hayl.IHO-HCCJJe.ZJ.O-

BaTeJJbCKHX pa6oT, KanHTaJJbHOrO CTpOH
TeJJbCTBa Hay"'HO-HCCJJe.ZJ.OBaTeJJbCKHX H 
.ZJ.pyrHX 06'beKTOB H .u.pyrHX MeponpHHTHH 
KoMHTeT llonHOMO"'HLIX llpe.u.cTaBHTeneB: 
accurHoaan Ha 1975 ro.u. 39504 TbiC. py6. 

«l>aKTH"'eCKHe pacxo.u.LI Ja 1975 ro.u. co
CTaBHJJH 43363 TbiC. py6JJeH /HJJH 109,711/o 
no OTHOWeHHIO K rO.ZJ.OBbiM aCCHrHOBaHHHM/, 
pacnpe.u.eneHHe KOTOpbiX no paJ.u.enaM 6ro.u.
:lKeTa npHBO.ZJ.HTCH B Ta6JJHUe. 

HauMeHoBaHHe 
paJ.u.enoa 

1. A.II.MHHHCTpa
THBHo-ynpaa
neH'IecKlfe H 
X03HHCTBeH
Hble paCXO.ZJ.bi 

2. Pacxo.u.LI Ha 
Hay'IHO-HCCJJe
.ZJ.OBa T_eJJbCKYIO 
.ZJ.eHTeJJbHOCTb 

r O.IJ.OBble «l>aKTH- B o/o 
accurHo- qecKHe K 
aaHHH pacxo.u.LI nna · 

I B MbJC. py6./ HY 

4495 4435 98,7 

20009 19475 97,3 

• 165 

1 2 3 

3. K anHTaJJbHble 
BJlO:lKeHHH Ha 
CTpOHTeJJb• 
CTBO Hayl.IHO
u ccne.u.osa
TeJJbCKHX H 
.ZJ.P}'rHX 06'beK
TOB 15000 19453 129,7 

HT ro: 39504 43363 109,7 

KanHTaJibHoe 
CTpOHT8JlbCTBO 

3aTpaTbi Ha KanHTaJJbHOe CTpOHTeJJb
CTBO Hayl.IHO-HCCJJe.ZJ.OBaTeJJbCKHX H .ZJ.pyrHX 
06'beKTOB B 1975 rO.ZJ.Y nJJaHHpOBaJJHCb Ha 
ro.u. B cyMMe 15000 TbiC. py6. BbiiiOJJHeHHe 
ro.u.osoro nnaHa no OT .u.enbHbiM eTa TbHM . 
KanHTaJJbHOrO CTpOHTeJJbCTBa OTpa:lKeHO B 
Ta6nuue . 

C TpyKTypa ro.u.osoB: cl>aKTH- o/o BbJ• 
KanHTaJJb- nJJaH 'leCKOe nOJJHe-
Hbl X BJJO:lKe- BblnOJJ- HeHHH 
HHH HeHHe 

/B MbJC.py6./ 

B c ero Kanu
TaJJbHbiX BJ10-
:lKeHHH: 15000 

B TOM 'IHcne: 

1. CTpOHTenb
HO-MOHTa:lK-
Hbie pa6oTbi 4982 

2 . 06opy.u.oaa
HHe, HHCTpy
MeHT H HH-
BeHTapb 9259 

3 . llpoque Ja
TpaTbi /B TOM 
"'HCJJe Ha 

19453 129,7 

5351 107,4 

13419 144,9 
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npoeKTHO
H3LICKa TeJILCKHe 

1 

pa6oTLI/ 759 

2 3 

683 90,0 

BBeAeHO B AeHCTBHe OCHOBHLIX ~OHAOB 
Ha CYMMY 16129 TLIC.py6. npH rOAOBOM 
nJiaHe 15000 TLIC.py6., HJIH 107 ,5o/o K nJiaHy. 

llpOH3BO~CTBeHHaH 
~eHTeJihHOCTb 

B COCTaBe 06oeAHHeHHOrO HHCTHTyTa 
JIAepHLIX HCCJieAOBaHHH HaXOAJITCJI cnen:Ha
JIH3HpOBaHHLie nOApa3AeJieHHJI: 3KCnepH
MeHTaJILHLie MacTepcKHe I onLITHLIH JaBOA/, 
OTAeJI rnasHoro ~HepreTHKa, TpaHcnopT
HLIH OTAeJI, peMOHTHO- cTpOHTeJILHLIH y qa
CTOK H• ApyrHe, KOTOpLie 06CJIY)KHBaiOT Jia-
6opaTOpHH HHCTHTyTa. H3JIHWHJIJI npOAYKUHJI 
H ycJiyrH peaJIH3YIOTCJI CTOpOHHHM opraHH-
3aUHJIM. 

~eJITeJILHOCTL npOH3BOACTBeHHLIX n oA
pa3AeJieHHH B 1975 rOAY xapaKTepH3yeT-CJI 
CJieAYIOIUHMH OCHOBHLIMH noKa3aTeJIJIMH. 

IIoxaJa TeJIH r OAOBOH cl>aKTH- o/o BLI -

nnaH qecxoe nonHe
BLinOJI- HHJI 
HHe 

1. 06oeM rOTQBOH 

npOAYKUHH, BLI
'nOJIHeHHLIX pa6oT 
H OKa3aHHLIX yc-
nyr B TLIC.py6. 8160 

2. PeJyJILTaTLI 
~BHaHcoso
xoJJIHCTBeH
HOH AeJITeJIL
HOCTH /npH-
6LIJIL/ B TLIC. 
py6 . . 
B o/o K o6oeMy 

471 
5,8 

8393 

1555 
18,5 

102,8 

1 2 3 

3. 3aTpaTLI Ha 
OAHH py6JIL 
peaJIH30BaH-
HOH npOAYK-
UHH B KOneii-
xax 94,2 81,5 

4. qHCJieHHOCTL 
pa6oTaiOIUHX 1686 1652 

Oxp~ma Tpy~a, 
TeXHHKa 6e30ITaCHOCTH 

H rrpOH3BO~CTBeHHaH CaHHTapHH 
B 1975 rOAY nposeAeH PHA opraHHJa

UHOHHo-TeXHH'Iecxux MeponpHJITHH, Ha
npaBJieHHLIX Ha ynyqweHHe ycnoBHH TPYAa 
H 6eJonacHocTH pa6oT. Me)KAY AHpexuueii 
H npO~COI03HLIM KOMHTeTOM HHCTHTyTa 6LI
JIH JaKJIIO'IeHLI cormiweHHJI o npoBeAeHHH 
MeponpHJITHH no oxpaHe TPYAa, TeXHHKe 
6e3onaCHOCTH H npOH3BOACTBeHHOH CaHH
TapHH, KOTOpLie BLinOJIHeHLI B ycTaHOBJieH
HLie CPOKH. Ha BhlllOJIHeHHe 3THX MeponpH
JITHH H3paCXOAOBaHO 30830 py6JieH, B TOM 
'IHCJie: 

Ha MeponpHJITHJI no 
npeAynpe)KAeHHIO He
C'IaCTHLIX cnyqaes 

Ha MeponpHHTHJI no 
npeAynpe)KAeHHIO 
Ja6onesaHHH Ha 
npOH3BOACTBe 

Ha MeponpHJITHJI 
no o6meMy ynyq
weHHIO ycJIOBHH 

TPYAa 

- 5950 py6; 

- 5550 py6.; 

-19330 py6. 

B OHJIH 6LIJI opraHH30BaH H npoBeAeH 
MeCJI'IHHK no oxpaHe TPYAa. B nepHOA ero 
npOBeAeHHJI OT COTPYAHHKOB HH<;THTyTa no
CTynHJIO 1020 npeAJIO)KeHHH, H3 HH.X 264 
6LIJIH BLinOJIHeHLI B XOAe MeCJI'IHHKa. -

r ¢ ¢ ¢ 



HpoOOIIJICaemc.JI cmpoume11 bcmeo JICUIIbiX Keap
lla/loe zopooa. B 1975 zooy oy6HeHf.lbl no
IIY'4UIIU 250 H06biX Keapmup. 



Ilpooo;zJICa10mCJI pa6ombl no coopyJICeHU10 
KoMnlleKca HEP-2. 
a. Cmpoume;zbcmeo 30aHUJI peaKmopa. 
6. JOcmupoeKa {JyHoaMeHmoe O/lJI wu6epoe. 
e. MoHmaJIC o6ollO'lKU aKmueHou 30Hbl Hoeozo 
peaKmopa. 

Beoemc.11 cmpoume;zbcmeo Hoeozo 30aHUJI Jla-
6opamopuu ebt'luc;zume/lbHOU mexHUKU u ae
moMamu3a 11uu. 

'a 



3aKOHt~eHo cmpou•eAbCm6o 30aHwl OAJI 
f4UKAompoHa Y-400 u Hat~aAocb coopyxe
Hue ycKopumeAJI. 

B6eoeHa 6 3KcnAyamaf4u~ nep6aJI ot~epeob 
Bocmot~Hoii KomeAbHoii. 

B6eOeHa 6 oeiicm6ue nep6aJI ot~e
peOb H060ZO 3KCnepuMeHmaAb
HOZO Kopnyca Jla6opamopuu 6bl
coKux 3Hepzuii /3oaHue .N£205/. 




