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[(eJIH H ,~a~aqH 

06'be,Ql1HeHHOf'O 
HHCTHTyTa 
.H,QepHbiX 

u 

HCCJie~OB~HHH 

06'be,U:BHeHHbiH HHCTHTYT H,U:epHbiX HCCne ,n:oBaHHH HMeeT CBOeH u;enLIO: 

o6ecneqeHue. coaMeCTHoro npoae,n:eHB H TeopeTuqecKHX H 3Kcnepu

MeHTanLHbiX uccne,n:oaaHBH B o6nacTH ~.n:epHoii IPH3HKH yqeHbiMH rocy

,n:apcTB - qneHOB li:HCTHTyTa; 

' co,n:eiicTBBe pa3BHTHIO H,n:epHoii IPH3H KH B rocy,n:apcTaax - qneHax 

li:HCTHTyTa nyTeM 06MeHa OllbiTOM H ,U:OCTH:>KeHHHMH B npoBe,U:eHHH 

TeopeTBqeCKHX B 3KCnepHMeHTanbHbiX H C Cne,n:OBaHBH; 

no,n:,n:ep:>KaHHe CBH3H C 3aHHTepeC OBaHHbiMH Ha.QHOHanbHbiMB H 

~e:>K,n:yHapo,n:HbiMH ];J;ayqHo-uccne.n:oaaTen LcKHMH B ,n:pyrHMH opraHu-

3a.QHHMB B .n:ene pa3BHTHH H,n:epHoii IPH3HKH H H3biCKaHHH HOBLIX 

B03MO:>KHOCTeH MHpHOrO npHMeHeHHH aTOM HOH 3HeprHH; 

CO,U:eHCTBHe BCeCTOpOHHeMy pa3BHTBIO TBOpqeCKHX CllOC06HOCTeH 

HayqHo·Hccne,U:OBaTenbCKHX Ka,U:pOB rocy ,n:apCTB - qneHOB li:HCTHTyTa. 

Bce:H caoe:H ,n:eHTenLHOCTLIO li:HCTHTY T 6y,n:eT co,n:eiicTBOBaTL uc

nonL3oBaHHIO H,U:epHOH 3HeprHH TOnbKO ,U:nH MHpHbiX u;ene:ii Ha 6naro 

acero qenoaeqecTBa. 

Ycmae OHJIH, 2/laea II 



Jla6opaTOpHH 

J1 OCHOBHbie 

ycTaHOBKJ1 

Ol1Hl1 

.. 
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lla6opaTOpHH BhlCOKHX 3HeprHH 

CuHxpo~a3oTpoH .D;nH ycxopeHHH rrpoTOHOB .D;O 3HeprHH 10 F3B 

lla6opaTOpHH H.D;epHhlX rrpo6neM 

CuHxpou;uxnoTpOH .D;nH ycxopeHHH rrpoTOHOB .D;O 3He pruu 680 M 3B 

lla6opaTOpHH H.D;epHhlX peaKI.J;HH 

IJ.HKllOTpOHbl ,!l;llH YCKOpeHHH MHOr03apH,!l;HhlX HOHOB 

lla6opaTOPHH HeHTpOHHOH ~H3HKH 
J1MIIYllbCHhlH peaKTOp Ha 6hlCTpblX HeHTpOHaX 

lla6opaTOpHH BhlqHCllHTellbHOH TeXHHKH 

H aBTOMaTH3ai.J;HH 
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Bae,QeHHe 1976 ro~ ~ll.ll 06be~HHeHHOrO HHCTHTy· 

Ta .11~epHLIX accne~oBaHHH 6Lin oco6eHHLIM. 

lfHCTHTYT OTMeTHll CBOe ~Ba~~aTHlleTHe. 

3a 3TH ro~LI 06be~HHeHHLIH HHCTHTYT CTan 

O~HHM H3 KpynHeHWHX Hay"'HLIX ~eHTpOB, 

r~e ocymecTBn.lleTc.ll 6onLwa.ll nporpaMMa 

accne~oBaHHH wapoKoro Kpyra npo6neM 

COBpeMeHHOH !l~H3HKH. 

3a ycneXH, ~OCTHrHyTLie B liiYH~aMeH· 
TallbHLIX H npHKna~HLIX HCCne~OBaHH.IIX B 

o6naCTH !l~H3HKH 3lleMeHTapHLIX "laCTH~ H 

.ll~epHOH !l~H3HKH, 60llbWOH BKna~ B no~ro· 

TOBKY BLICOKOKBanH!liH~HpOBaHHLIX Hay"'HLIX 

Ka~pOB H pa3BHTHe Hay"'HO·TeXHH"leCKOrO 

COTpy~HH"leCTBa CO~HallHCTH"leCKHX CTpaH 

Ilpe3H~HYM BepxoBHoro CoseTa CCCP Ha

rpa~an 06be~HHeHHLIH HHCTHTYT .ll~epHLIX 

accne~oBaHHH op~eHOM ,IJ;py)K6LI Hapo~oB. 

lionLwa.ll rpynna y"leHLIX liHCTHTyTa a ero 

CTpaH·yqacTHH~ /6onee 150 qenoseK/ Ha

rpa)K~eHa op~eHaMH H Me~an.IIMH cTpaH

y"laCTHH~. 

na6opaTOpHH lfHCTHTyTa ycneWHO BLI· 

DOllHHllH 3annaHHpOBaHHYIO Ha 1976 ro~ 
nporpaMMY TeopeTH"leCKHX H 3KCnepHMeH· 

TanLHLIX accne~oBaHHH. KonneKTHB liHCTH· 

TyTa BHeC 60JibWOR BKJia~ B COBepweHCT· 

BOBaHHe 6a30BLIX ycTaHOBOK H C03~aHHe 

HOBOH 3KcnepHMeHTaJILHOH annapaTypLI B 

COOTBeTCTBHH C HOBblM D.IITHJieTHHM nnaHOM 

pa3'BHTH.Il OH.Hlf, nepBLIM ro~oM KOToporo 

6Lin npowe~waii 1976-ii. 

TeopemuKu HHcmumyma nposena accne

~OBaHHe aCHMDTOTH"leCKOrO DOBe~eHH.Il aM· 

DllHTY~ H Ce"leHHH pacce.IIHH.Il Ha 60JibWHe 

yrJILI B 06JiaCTH BbiCOKHX 3HeprHH B paMKaX 

KBa3HDOTeH~HaJibHOrO DO~XO~a B KBaHTOBOH 

TeOpHH DOll.ll H Ha OCHOBe KBapKOBOrO C"leTa. 

IlpH cpaBHeHHH HaH~eHHLIX CTeneHHbiX aBTO • 

MO~eJibHblX aCHMDTOTHK C 3KCnepHMeHTaJIL· 

HLIMH ~aHHLIMH nony"leHo xopowee corna

cae. Ha OCHOBe KBaHTOBOH KHpaJibHOH TeO

pHH Bbi"'HCJieHLI aMDJIHTY~LI nonynenTOHHbiX 

pacna~oB KaOHOB H c~enaHLI npe~cKa3aHH.Il 



AnH B03MO~HOH 3KCnepHMeHTanbHOH npo· 

BepKH. ~aHHble pacqeTOB HaXOAHTCH 

B COrnaCHH C 3KCnepHMeHTanbHbiMH 

pe3ynbTaTaMH. PaccMoTpeHbl paAHauHoH· 

Hble pacnaAbl HOBbiX BeKTOpHbiX Me30HOB 

J I 'I' B paMKax MOAenH "uBeTHbiX" KBapKOB 

C HCnOnb30BaHHeM penHTHBHCTCKOrO rap· 

MOHHqecKoro OCUHnnHTOpa. YcTaHOBneH 

tiJaKT noAaBneHHH 3THX pacnaAOB. RccneAo·. 

BaH npHHUHnHanbHO Ba~HbiH BOnpoc 0 B03 • 

MO~HOCTH CyiUeCTBOBaHHH HeHTpHHHbiX OC • 

UHnnHUHH. 

~OCTHrHyT CyiUeCTBeHHbiH nporpecc B 

pa3BHTHH eAHHOrO nonyMHKpOCKOnHqecKOrO 

nOAXOAa K OnHCaHHID CBOHCTB HH3KOne~a

IUHX H BbiCOKOB036Y~AeHHbiX COCTOHHHH 

B:Aep: tiJparMeHTaUHH, HeHTpOHHbiX CHnOBbiX 

tPYHKUHH, MynbTHnOnbHbiX rHraHTCKHX pe30· 

HaHcoB. IIpeAno~eHo onHcaHHe KonneKTHB· 

HbiX COCTOHHHH nepeXOAHbiX HAep, a TaK~e 

tiJopMbl KAep B COCTOHHHHX C 6onbWHMH MO· 
MeHTaMH, o6pa3yiOIUHXCH B peaKUHHX C MHO· 

ro3apHAHbiMH HOHaMH. Pa3pa6oTaH 3414leK· 

THBHbiH MeTOA peweHHH MHOroqaCTHqHbiX 

3aAaq. IIocTpoeHbl MOAenH H HccneAoBaHbl 

TaKHe HBneHHH penHTHBHCTCKOH HAepHOH 

tPH3HKH, KaK YAapHble BOnHbl, KyMynHTHBHbiH 

34l4JeKT, npOXO~AeHHe a~pOHHbiX KnaCTepOB 

qepe3 HApo. Pe3ynLTaTbi HccneAoBaHHH pe· 

30HaHCHOrO nornOIUeHHH MIDOHOB aTOMHbiMH 

HApaMH 3aperHCTPHPOBaHbl KaK OTKpbiTHe. 

B 3KcnepuMeHmax Ha cuHxpo¢a3ompoHe 
C nOMOIUbiO OAHOnneqeBoro cneKTpOMeTpa 

"Anbtlla" H3yqanHcb ynpyroe H Heynpyroe 

pacCeHHHH penHTHBHCTCKHX anbtlJa·qacTHU 

Ha HApax BOAOPOAa, renHH, yrnepoAa, anro· 

MHHHH, MeAH, CBHHUa. OnbiTbl n03BOnHnH 

06Hapy~HTb HOBOe HBneHHe • OCUHnnHUHH B 

AHtiJtiJepeHUHanbHbiX ceqeHHHX, KOTOpOe 6binO 

npeACKa3aHO B TeOpHH 3neMeHTapHbiX qac· 

THU. Ha cneKTpOMeTpe H·Aep OTAaqH HCCne· 

AOBanocb ynpyroe ap ·pacceHHHe B o6na· 

CTH ManbiX nepeAaq HMnynbca. OnpeAeneHbl 

ABtiltiJepeHuHanLHoe ceqeHHe H ero HaKnoH, 

AeHCTBHTe-9bHaH qacTb aMnnHTYAbl pacceH· 
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HHH, HAepHbiH paAHYC anbtlJa·qacTHUbl. C no· 

MOIUb iO MeTpOBOH nponaHOBOH KaMepbl Bbl· 

nonHe H 60nbWOH KOMnneKC HCCneAOBaHHH 

B3aHM OAeHCTBHH nHOHOB C HyKnOHaMH H HA· 

paMH yrnepoAa npH 3HeprHH 5 F3B: H3yqe· 

Hbl K OppenHUHOHHble napaMeTpbl, npoBeAeH 

aHanH 3 pacnpeAeneHHH no MHO~eCTBeHHO· 

CTH 3apH~eHHbiX H HeHTpanbHbiX qaCTHU, 

H3yqeH~ npOHBneHHH MaCWTa6HO·HHBa· 

pHaHTHbiX CBOHCTB npH 3TOH 3HeprHH. 

Ha cuHxpoflUKAompoHe 3aBepweHo H3y· 

qeHHe pacnaAa "+ ... e+e+ e-ve , no3BOnHB· 

wee CAenaTb 3KCnepHMeHTanbHYIO OUeHKY 

cna6o3neKTpOMarHHTHOrO tPOPMtPaKTOpa 

nHoHa . H3MepeHo ceqeHHe peaKuHH o6paT· 

HOrO 3neKTpOpO~AeHHH nHOHOB npH 3HeprHH 

nHOHOB 160 M3B, npH KOTopou BKnaA H3o· 

6apbl B HCCneAyeMyiO peaKUHIO MaKCHManeH; 

CAenaHa 3KcnepHMeHTanLHaH oueHKa tiJopM • 

tiJaKTOpa nepexoAa ~ .... Ny. B onbiTax, 

npOBOAHMbiX CO CTpHMepHOH KaMepOH BbiCO • 

Koro 

MOCT b OT 3HeprHH nHOHOB nono~eHHH nep· 

Boro MHHHMyMa B ceqeHHH ynpyroro pac • 

CeHHHH nHOHOB Ha HApaX renHH·3 H renHH·4 

B pauoHe nepBoro 6apHOHHoro pe3oHaHca. 

C n OMOIUbiD "3aMopo~eHHOH" nonHpH30BaH • 

HOB MHWeHH H3MepeHa yrnoBaH 3aBHCH· 

MOCT b K034l4JHUHeHTa KpppenHUHH nonHpH· 

3aUHH npH 3HeprHHX ·610 H 630 M3B B 

ynpy rOM npOTOH·npOTOHHOM pacceHHHH. 

HccneAoBaHHHX CTPYKTYPhl HAep npo • 

BeAe H nOHCK H30MepOB tPOPMbl, o6pa3yiO· 

IUHXCH B pe3ynbTaTe 6e3paAHaUHOHHOrone· 

peXOAa B MIDOHHOM aTOMe ypaHa·238. Ilpo· 

BeA H KOMnneKC HCCneAOBaHHH Me30aTOM· 

HbiX: H Me3oMoneKynHpHbiX npoueccoB. IIpH 

H3yq eHHH MeXaHH3Ma AH4l4JY3HH nono~H· 

Tenb HO 3apH~eHHbiX MIDOHOB B MeTannax 

06Hapy~eHO HOBOe tPH3HqeCKOe HBneHHe • 

noA6 apbepHbiH MexaHH3M AH4ltPY3HH. B onbl· 

Tax no nporpaMMe JICHAIIII BblnonHeHbl 

WHpOKHe HCCneAOBaHHH CXeM pacnaAa MHO· 

rHX HAep, B TOM qHcne HeHTpOHOAetPHUHT· 

HbiX H30TOnOB peAK03eMenbHbiX 3neMeHTOB. 
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Hay'IHaJI o6U~eCIII6eHHOCIIIb COfiUaAUCIIIU'Iec~~:ux c111pa 
OIIIMeiiiUAa 20- AeiiiUe 06'be0UHeHH020 UHCIIIUIIIyllla JIOep
HbiX UCCAe006QHUii. B ,lfy6He COCIIIOJI{'IOCb IIIOpJKecm -
6eHHOe 3aceoaHue KoMume•a IloAHOMO'IHI>IX 1Ipeo
cma6UIIeAeii npa6ulleAbCII6 zocyoapclll6- '1AeH06 OHJIH 
U Y'leHOZO C06ella OHJIH, Ha KOIIIOPOM npucyiiiCIII60-
6aAU nO'IeiiHble ZOCIIIU: 'lpe36bi'IQUHble U nOAHOMO'IHble 
nOCAbl, 0116eiiCII6eHHble COIIIpyOHUKU nOCOAbCIJI6 ClflpaH 
'1AeH06, npeOcllla6UIIIeAu napmuiiHI>tx opzaHo6, a~~:aoe 
MUii HayK IJ' KpynHbiX HQY'IHbiX fleHiflp06 3111UX Clllpa H, 
6UOHbte Y'leHbte u 6ellepaHbt HHcmumy11a. 

0111 uMeHu 1Ipe3uOuyMa Bepxo6Hozo Co6ellla CCCP 
npe3uOeHII A~~:aoeMuu Hay~~: CCCP a~~:aOeM UK 
A.li.AAeKcaHOpo6 6PY'IUA oupeKfiUU OHJIH opOe H 
,l{pyx6bl Hapo006, KOIIIOPI>IM HHCIIIUIIIYIII 6biA HazpaJKOe H 
3a ycnexu, OOCIIUZHYIIIble 6 lfjyHOaMeHIIIQAbHbiX U npu 
KAQOHbiX UCCAe006QHUJIX 6 06AaCifiU lfjU3UKU 3AeMeH
mapHbiX 'IQCIIIUfl U JIOepHOii lfjU3UKU, 60AbiUOU 6l<"Aa 0 
6 n00ZOIII06KY 6biCOKOK6QAUifjUf1UP06QHHbiX Hay'IHbiX 
Ka0p06 U pa36UIIIUe Hay'IHO- llleXHU'IeCKOZO COIIIpyO
HU'IeCIII6a COfiUQAUCIIIU'IeCKUX ClllpaH. 



Hpeoc•aeu•eAu ecex clllpaH- y..aciiiHUII OHJIH 61>1CIIIy
nUAu C npuee111C1116UJIMU 6 aopec HHCIIIUI/Iyl/la . 
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YtieHble OIUIH nonytiHJIH HHTepeCHhle 

pe3yJILTaTLI B 3KCnepHMeHTaX Ha YCKOpu
meAe HHcmumyma fPU3UKu e&ICOKUX 3Hepzuii 
B ITpoTBHHO. C noMOIJ.(LIO 6ec4JunLMOBoro 

HCKpOBOrO cneKTpOMeTpa Ha nytiKe HeiiTpo

HOB c HMnynLcoM 50 F3B/c o6Hapy)KeHa 

OC06eHHOCTL B CHCTeMe 1\. TT +TT- C MaC

COB 2087 M3B H WHpHHOH 23 M3B /ceqe

HHe 0,5 MK6 /, 'ITO MO)KeT cny)KHTL yKa

JaHHeM Ha Cyll(eCTBOBaHHe "oqapoBaHHOrO" 

6apHoHa. YtieHLie OHJIH coBMeCTHO co 

cne~uanHcTaMH wecTHa~~aTH na6opaTopuB: 

CTpaH-ytiaCTHH~ lfHCTHTyTa npO~OJI)KaJIH 

o6pa60TKY H aHaJIH3 cnyqaeB B3aHMO~eB:

CTBHH OTpH~aTeJILHO 3apH)KeHHbiX nHOHOB 

C npOTOHaMH, HeHTpOHaMH H H~paMH yrne

po~a, 3aperHCTpHpOBaHHbiX B ~BYXMeTpo

BOH nponaHOBO'H KaMepe. HJytieHLI no Be

~eHHe KOppeJIH~HOHHLIX 4JyHK~HH 3apH)KeH

HbiX tiaCTI'!.~ H raMMa-KBaHTOB, KOppeJIH~HH 

nonepetiHbiX HMnyJILCOB nHOHOB H Ha6JIIO~ae

Mble 34J4JeKTLI TO)K~eCTBeHHOCTH tiaCTH~ B 

rr-p- H rr-n -BJaHMO~eHCTBHHX H ~pyrHe 
HBJieHHH. C nOMOIJ.(LIO ~BYXMeTpOBOH BO~O

pO~HOH KaMe phi "JliO~MHJia", 06JiytieHHOH 

B nytiKe aHTHnpoTOHOB c HMnynLcoM 

23 T3B/c, Ha OCHOBe aHaJIH3a 14,5 TLIC . 

C06LITHH HCCJie~OBaHbl HHKJII03HBHble O~HO

H ~BYXtiaCTH'IHble CneKTpbi BTOpHtiHLIX 3a-

pH)KeHHbiX qacTH~. O~eHeHa Japx~oBaH 

aCHMMeTpHH B ~eHTpaJILHOH 06JiaCTH pp -
B3aHMO~eHCTBHH, H3ytieH 34J4JeKT HHTep4Je

peH~HH TO)K~eCTBeHHLIX nHOHOB B 3T!lM 

B3aHMO~eHCTBHH. 

YtieHbiMH HHCTHTyTa npe~cKaJaHa H 

o6ocHoBaHa B03M0)KH0CTL 3KCnepHMeH-

TaJILHOrO HCCJie~OBaHHH HOBOrO THna pac

na~OB 3JieMeHTapHLIX tiaCTH~, TaK Ha3LIBae

MbiX aTOMHbiX pacna~oB. ITpoBe~eH aHaJIH3 

H~epHbiX pacmenJieHHH, Bhl3BaHHLIX npOTO

HaMH c 3HeprHHMH 70 H 250 T3B B 4>oTo-

3MYJILcuxx, KOTOpLie 6biJIH 06JiytieHLI Ha 

ycKopHTenxx B ITpoTBHHO H EaTaBHH. llpH 

3TOM BeJICH nOHCK cynep4JparMeHTOB -

H~epHLIX CHCTeM C "oqapoBaHHLIMH" 6apHO

HaMH. fipH aHaJIH3e ~50 TLIC. JaperHCTpH-

poBaHHLIX C06LITHH 06Hapy)KeHO 5 BTOpuq

HLIX 3Be3~. 3TH C06biTHH MOryT paCCMaT

pHBaTLCH KaK B03MO)I(Hble CJiytiaH o6pa3o

BaHHH cynep4JparMeHTOB. 

lla ycKopumeAe llaijUOHaA&Hoii ycKopu
meA&Hoii Aa6opamopuu B EaTaBHH ytieHLie 

OHJIH H HYJI HJyqaroT ynpyroe H Heynpy

roe pd -pacceHHHe. ITonytieH 6onLwoB: 3K

cnepHMeHTaJILHLIH MaTepHaJI H Be~eTCH ero 

o6pa6oTKa. 3aBepweH 3KcnepHMeHT no npx

MOMY pacceHHHIO nHOHOB C 3HeprHeH 

100 T3B Ha 3JieKTpoHax B )KH~KoBo~opo~

HoB: MHWeHH. B OnLITaX H3MepeH 3JieKTpO

MarHHTHLIH pa~HYC nHOHa, BeJIH'IHHa KOTO

poro OKa3anacL paBHoii /0,57± 
±0,06/· 10-13_cM, 'ITO xopowo cornacyeTCH 

C BhiBO~aMH MO~eJIH BeKTOpHOH ~OMHHaHT

HOCTH. 

lla ijUKAompoHax OAR ycKopeHuR mRJICe
AbiX UOH08 3aBepweH ~HKJI pa60T no CHHTe-

3Y HOB_Oro TpaHc4JepMHeBOrO 3JieMeHTa C 

aTOMHL.lM HOMepoM 107 H MaCCOH 261. 
lfccne~OBaHLI CBOHCTBa HOBbiX CnOHTaHHO 

~eJIHIJ.(HXCH H30TOnOB 3JieMeHTOB OT 104 
~o 107, B peJyJILTaTe qero noKa3aHa peanL

HaH B03MO)KHOCTL npO~BH)KeHHH K 6onee 

TH)KeJILIM 3JieMeHTaM. fiyTeM 06JiytieHHH 

MHWeHeH llJIYTOHHH, aMepH~HH H KIOpHH 

HOHaMH KaJIL:UHH- 48 C 3HeprHeH 240-
270 M3B BeJIHCL nOHCKH CBepXTH)KeJibiX 

jZ = 110-116/ ~OJirO)KHBYIJ.(HX H~ep C ne

puo.iaMH nonypacna~a B HHTepBane OT 5 
~0 500 t~aC08 no a -pacna~y H CnOHTaHHO

MY ~eneHHIO. C~enaHbl o~eHKH BepxHHX 

npe~eJIOB cetieHHH o6pa30BaHHH H30TOnOB 

3THX 3JieMeHTOB. B uccne~oBaHHHX CBOHCTB 

H~ep, y~aJieHHLIX OT JIHHHH 6eTa-cTa6HJIL

HOCTH, noJiytieHO 26 HOBLIX H30TOnOB B o6-

JiaCTH 6apHH H pe~KHX 3eMeJIL, nHTL H3 

KOTOpLIX HBJIHIOTCH H3Jiyqa TeJIHMH 3ana3-

~LIBaJQIJ.(HX npoTOHOB. H3MepeHLI cetieHHH 

o6pa30BaHHH pa3JIH'IHbiX H30TOnOB B 

rny6oKOHeyrrpyrux peaK~HHX nepe~aqu HyK

JIOHOB npH 06JiytieHHH MHWeHeH H3 30JIOTa 

1 
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H cepe6pa HOHaMH aproHa-40. B CTOnKHO· 
BeHHXX TX~en~X XAep 3KCnepHMeHTanLHO 
noKa3aHO cy~eCTBOBaHHe pa3nH"'H~X KOM· 
noHeHT KBa3HMOneKynXpHOrO H3ny"leHHX CH· 
CTeM C 3$4leKTHBH~M 3apXAOM BnnOTL AO 
Z= 166. 

B 3KcnepHMeHTax c nonxpH30BaHH~MH 
ny"'KaMH HeiiTpOHOB OT UMnyAbCHOZO peaK-_ 
mopa HEP- 30 MeTOAOM nponycKaHHX Hx 
qepe3 nonxpH30BaHHYIO MHWeHL ronLMHX 
H3y"lanaCL CnHHOBaX 3aBHCHMOCTL nOnHOrO 
Ce'leHHX ronLMHx-165. B CBX3H C HCCne
AOBaHHeM CBOHCTB ManoHyKnOHH~X CHCTeM 
H3MepeHo nonHoe ce'leHHe paccexHHX Ten
noa~x Heii:TpOHOB Ha xnpe renHx-3 H nony
'leH~ CBeAeHHX 0 cnHHOBOH 3aBHCHMOCTH 
nnHH paccexHHX. On~T~ npoaonHnHcL c 
npHMeHeHHeM TOHKHX ra30B~X MHWeHeii:. 
C noMO~LIO MHOroceKUHOHHOH nponopUHO· 
HanLHOii: KaMep~ Ha6niOnancx anL<}la-pac
nan KOMnayHA·COCTOXHHH pyTeHHx-100 H 

Mona6neHa-96. 06Hapy~eHo HarpeaaHHe 
ynbTpaxonOAH~X Heii:TpOHOB AO TennOB~X 

3Hepraii: npa xpaHeHHH ax B noaywKax. 3To 
HarpeaaHae xanxeTcx, no-BHABMOMy, oc
HOBHoii: npB'IBHOii: Ha6niOnaawerocx aHo
ManLHO Manoro apeMeHH xpaHeHBX YXH. 

IIony'leH~ HOB~e naHH~e o cy~ecTao
aaHBB 6o3e ·KOHAeHCaTa B ~HAKOM renHB. 
MeTOAOM Heynpyroro paccexHHX Tennoa~x 
Heii:TpOHOB aa cneKTpoMeTpe )J.HH -1M B3-
MepeHa TeMnepaTypHaX 3aBHCHMOCTb nnoT· 
HOCTH 603e·KOHAeHCaTa B ~HAKOM renHH. 
TeMnepaTypa 6oJe·KOHAeHcauaa coanana
eT c TeMnepaTypoii: nepexona renHx B 
caepxTeKy'lee cocToxaHe. IIpoaeneaa oT
pa6oTKa MeTOAa AH<}lpaKUBB Heii:TpOHOB no 
BpeMeHB nponeTa B npBMeHeHBH K CnO~H~M 
KpBCTannaM, conep~aiUBM BOAOPOA, "'TO 
no3BOnHno a~nonHHTL on~T~ no onpenene
HHIO KOOPAHHa T BOAOPOAH~X a TOMOB B cno~ • 
HOM KpHCTanne naHTaH·MarHHeBOrO HHTpa· 
Ta. 

Pa3eumue ycKopumeAbHOii mexHuKu -
OAHO H3 Ba~H~X HanpaaneHHH pa6oT yqeH~X 

• 13 

H cneuHanHCTOB HHCTHTyTa. C03AaH na3ep
H~ii: HCTO'IHHK MHOr03apXAH~X HOHOB, 3TO 
n03BOnHnO YCKOpHTL B CHHXpo<}la30TpOHe 
HOH~ yrnepona no 3HeprHH 60 T3B. Bae
neH B 3KCnnyaTaUHIO pe~HM MenneHHOrO H 
6~CTporo B~BOAOB ny'IKOB B OAHOM UHKne 
YCKOpeHHX Ha CHHXpo<}la30TPOHe. 3any~eH 
yny weHH~H BapHaHT HCTO"'HHKa HOHOB 
KPH OH-2. IIpono~anHCL pa6oT~ aannpo
eKTOM HyKnoTpoaa. Co3AaH 6onLwoii: 
CTe A nnx HCnLITaHHH CBepxnpOBOAXIUHX 
MarHHTOB. )J.nx coopy~aeMoii: B OHJIH yc
TaHOBKH "<I>" H3roToaneH pxn KpynHLIX y3-
noB, ycoaepweHCTBOBaHa MOAenL HCTO"'HHKa 
nonxpH30BaHH~X npOTOHOB /nonXpH3aUHX 
ny'IKa 6onee 900/o/. 3aaepweaLI pa6oTLI no 
C03AaHHIO H30XpOHHOrO UHKnOTpOHa 
Y ·120M H BeAeTCX ero MOHTa~ B HHCTH· 
TyTe xnepHOH <}lH3HKH qexocnoBaUKOH aKa· 
neMHH aayK. CHnaMH cneuHanHCTOB 06he
AHHeHaoro HHCTHTyTa a~nonaeHa 6onLwax 
pa6oTa • H3rOTOBneH H BBeAeH B neitCTBHe 
'leT~pexMeTpOB~H 3neKTpOMarHHT AnX COO
py~aeMoro a OHJIH UHKnoTpoHa, npenaa3-
aa'leHHoro nnx ycKopeHHX MHoro3apxna~x 
HOHOB. 

B HCCnenoBaHHXX KOnneKTHBHOrO Me
TOAa yCKOpeHHX OCYI.UeCTBneHLI CTa6Hnb· 
H~H 3aXBaT 3neKTpOHHOrO nyqKa Ha paBHO· 
BeCHYIO op6HTY npH 'IHCne 'laCTHU 6onee 
1013 H ycTOH'IHBLIH pe~M KOMnpeccHH 
3neKTpoaa~x Koneu no panHyca 3 eM. YcKo-
pxiO~He nonx 
50 MB/M. )J.nx 

B KOnLUaX AOCTHraiOT 
3KCnepHMeHTOB C03AaHLI 

CHCTeM~ AHarHOCTHKH H aBTOMaTH"leCKOrO 
ynpaaneHHX. 

Y cnewHo npono~anHcb pa6oTLI Ha 
cTpOHTenLCTBe KOMnneKca HBP- 2. 3aaep
wea~ CTpOHTenhHO-MOHTa~~e pa60TLI B 
Jane peaKTopa H nayx 3KcnepHMeHTanLH~x 
3anax . BenacL nonroTOBKa o6opynoaaHHX 
H Te XHOnOrH'IeCKHX CHCTeM K <}lH3H'IeCKOMY 
nycKy . 

HcTeKweM rony ycnewHo 3Kcnnya-
THpo anHCb KpynH~e <j:lH3H'IeCKHe YCTaHOB· 
KH H HCTHTyTa. Ha KaMepe "JIIOAMHna" B 
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nyqKax cepnyxoBcKoro ycKopHTenx non y
qeHo 380 TLicxq clloTorpacllu:B, Ha 
ycTaHOBKe liliC - CBLIWe 1 MnH . pa6oqux 
JanycKoB, Ha cneKTpoMeTpe MHC- 600 TLI
cxq clloTorpacllu:B . Ha CHHxpocllaJoTpoHe B 
~y6He BenHCb 3KCnepHMeHTLI C nOMO~hiD 

,IJ;BYXMeTpOBOH H MeTpOBOH nponaHOBLIX Ka
Mep, MeTpOBOH BO)J;OpO,Il;HOH KaMepbi, y c
TaHOBOK CKM- 200, "Anhclla". 

Ha coJ,IJ;aHHoil B liHCTHTyTe "3aMop o
:>KeHHoil" nonxpH30BaHHOH MHWeHH )J;OCTHr
HYTLI BLICOKHe napaMeTpLI, CTeneHh n o
n.llpH3a,UHH npOTOHOB 6nH3Ka K 100o/o, Bp e
MH penaKCa,UHH - nop.ll,ll;Ka TbiCJiqH qaCOB. 
licnLITaHa MO,IJ;enh BO,IJ;OpO,Il;HOH CTpHMepHOH 
KaMepLI, Ha KOTOpOH nonyqeHa BLICOKaH 
CTeneHh noKanH3a,UHH H .llpKOCTH cne,IJ;OB. 
C03)J;aH pH,Il; OCHOBHLIX ylnOB ycTaHOBKH 
PHCK: cucTeMLI BLICOKOBOnhTHOro nHTa
HH.II, r~oo6ecneqeHH.II H ,ll;p.; JaBepw eHo 
KOHCTPYHPOBaHHe CTpHMepHOH KaMepLI. ~nx 
3KCnepHMeHTOB Ha YCKOpHTene B liaTaBHH 
cne.uuanucTaMH OHJIH HJroToBneHLI ,ll;peil
clloBLie KaMepLI, o6ecneqHBaiDI,uHe BLICOKYID 
3cPcPeKTHBHOCTb perHCTpa,UHH H npOCTpaH
CTBeHHOe paJpeWeHHe B cpe,IJ;HeM 60 M KM. 

llpOU3600UIIfeAbHOCIIfb ijeHmpaAbH OZO 

6bl'lUCAUIIfeAbHOZO KOMnAeKCQ 3HaqHTenbHO 
noBLIWeHa 6naro,ll;apx BBO,IJ;Y B 3KcnnyaTa
.uuro BLJqucnuTenhHOH cucTeMLI CDC.-6500 
H ee MaTeMaTuqecKoro o6ecneqeHHH. M o
,1J;epHH3HpoBaHa CHCTeMa MaT06ecneqeHH.II 
3BM li3CM -6, qTo npe,ll;OCTaBHno nonhJ O· 
BaTenHM pH)]; HOBLIX B03MO:>KHOCTeH H 
y)J;o6cTB B pa6oTe. Pa3pa6oTaH rpaclluqec
KHH ,IJ;Hcnneil Ha JanoMHHaiO~,ueil 3neKT
poHHonyqeBoil Tpy6Ke, C03)J;aH 6a30BLIH 

-.. 

KOMnneKT nporpaMM ,IJ;nx ,IJ;Hcnnex. IIpoBe
,IJ;eHa KOMnneKCHaH Hana,IJ;Ka HOBOrO CKaHH· 
pyro~,ue ro ycTpoilcTBa A3JIT- 2 . C .uenhro 
nOBLIWeHH.II npOH3BO,IJ;HTenhHOCTH aBTOMa
TOB HPD H "CnupanhHLIH HJMepHTenh" 
Be,IJ;yTCH pa60TLI no HX COBepweHCTBOBaHHID. 

llo,IJ;rOTOBneHa ,IJ;OKyMeHTa,UHH ,IJ;nH npOMLIW
neHHOrO BLinycKa npOCMOTpOBO-H3MepH
TenbHOrO npoeKTopa liiiC-75. IIpo,IJ;on:>Ka
nucb pa3pa60TKH MeTO)J;OB pacqeTOB H CH
CTeM o6pa60TKH 3KCnepHMeHTanhHLIX ,IJ;aH
HLIX, a TaK:>Ke npHKna,IJ;HhiX MeTO,IJ;OB BLI· 
qucneHHH B CBH3H C HCcne,IJ;OBaHHHMH B 
OHJIH. ~anhHeilwee pa3BHTHe nonyqunu 
H3MepHTenhHLie ,UeHTPLI na6opaTOpHH. 

06~e,IJ;HHeHHLIH HHCTHTYT OCy~eCTBnHn 
WHPOKOe MeJICOyHapOOHOe Hay•mo- meXHU-

'leCKOe compyOHU'leCIIf60 C HHCTHTyTaMH 
cTpaH·yqacTHH.U OHJIH, a TaK:>Ke cPHJHqec
KHMH ,UeHTpaMH )J;pyrHX CTpaH H Me:>K,IJ;yHa
pO)J;HLIMH opraHHJa.uuxMH. IIporpaMMa coB
MeCTHLIX HCCne)J;OBaHHH yqeHLIX H HH:>KeHe
poB OHJIH H HHCTHTYTOB cTpaH·yqacTHH.U 
BKnJOqana 172 TeMLI. ~nH npoBe,IJ;eHHH COB· 
MeCTHLIX pa60T H yqacTH.II B COBe~aHHHX 
~y6Hy noceTHnH 1980 cne.uuanHCTOB H3 
MHOrHX CTpaH. 590 COTpy)J;HHKOB HHCTH
TyTa BLieJ:>Kanu ,IJ;nx 3THX :>Ke .ueneil B 
cTpaHLI·yqacTHH.ULI H ,ll;pyrue cTpaHLI. HH
CTHTYT yqacTBOBan B opraHH3a,UHH 49 Hayq
HLIX H HayqHO- opraHH3a,UHOHHLIX COBei,ua
HHil, B TOM qucne XVIII Me:>K)J;yHapo,ll;Hoil 
KO~cPepeH,UHH no cPH3HKe BLICOKHX 3HeprHH 
a T6unucu H Me:>K,IJ;yHapo,ll;Hoil KOHcPepeH.UHH 
no H36paHHLIM BonpocaM cTpyKTYPLI .II)J;pa 
B ~y6He. YqeHLie HHCTHTyTa npHHHnH yqac
THe B 50 Ha,UHOHanhHLIX H Me:>K,IJ;yHapO,Il;HLIX 
KOHcPepeH,UHHX, COBe~aHHHX H CHMn03HyMaX. 

~~~~ 
H.H.Iioronro6oB 
~HpeKTOp 06~e,IJ;HHeHHOrO HHCTHTyTa 
H,ll;epHLIX HCCne,IJ;OBaHHH 

• 
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llp<?6JieMHO
TeMaTHqecKHH ITJiaH 
06'he.QHHeHHoro 
HHCTHTyTa 

.H,QepHbiX 
(,) 

HCCJie,QOBaHHH 

Ha 1976 ro.Q 

--

Hay~HaR AeRTenLHOCTL 06~eAHHeHao
ro HHCTHTyTa JIAepHLIX HCCneAOBaHHH npo
BOAHnacL B · cooTBeTCTBHH c ITpo6neMao
TeMaTH~eCKHM nnaHOM Hay~HO·HCCneAOBa
TenLCKHX pa60T H MelK,IJ;yHapOAHOrO Hay~
HO·TeXHH~eCKOro COTPYAHH~eCTBa na6opa
TOpHii OHJIH, yTseplK,IJ;eHHLIM Y~eHLIM co
seToM OHJIH aa ero XXXIX ceccHH. 

ITpH yTseplK,IJ;eHHH nnaaa Y~eHLiii coseT 
OTMeTHn KaK aaa6onee sa:>KHLie cneAyro

mae aanpasneHHR. 

Jla6opaTOpKH 
TeOpeTKqecKO~ $K3KKK 

1. B o6nacTH KBaHTosoii TeopaH nong 
H TeOpHH 3HeMeHTapHLIX ~aCTHU: 

• HCCneAOBaHHe aBTOMOAenLHLIX 
aCHMfiTOTHK H KBapKOBOrO MeXaHH3Ma B 
nponeccax B3aHMOAeHCTBHR npH BLICOKHX 
3HeprHRx; 

- HCCneAOBaHHe CHHLHLIX B3aHMOAei
CTBHH Ha OCHOBe HenHHeHHLIX H HenoKanL
HLIX BapHaHTOB TeOpHH; 

- HCCneAOBaHHe ynLTpa~HoneTOBLIX 
aCHMfiTOTHK B KBaHTOBLIX TeOpHRX C Ka
na6poso~HLIMH nonRMH; 

- H3y~eHHe KBapKOBOH CTpyKTYPLI aA
pOHOB H HOBLIX BeKTOpHLIX Me30HOB, CO· 
CTaBneHHe MOAeneii ~aCTHU. 

2. B o6nacTH TeopHH aTOMHoro JIApa H 
RAepHLIX peaKUHB: 

- H3y~eaae CTPYKTYPLI RAepHLIX co
CTOJIHHii C npoMe:>KyTO~HOH H BLICOKOH 3Hep
rHRMH B036y)I(,IJ;eHHR; 

- pa3BHTHe TeOpHH B3aHMOAeBCTBHJI 
3HeKTpOHOB H RAePHLIX ~aCTHU C RApaMH. 

3. Pa3BHTHe TeopHH KOHAeHcHposaHHLIX 

cpeA. 

Jla6opaTopKH 
BbiCOKKX 3HeprK~ 

1. <IIH3H~eCKHe HCCneAOBaHHR Ha YCKO· 
pHTenRx: 

- HCCHeAOBaHHe 3aK~HOMepHOCTeii 
MHO:>KeCTBeHHOrO o6pa30BaHHR ~aCTHU; 
fiOHCK HOBLIX ~aCTHU C HCfiOHL30BaHHeM 
Ma Tepaanos, nony~eHHLIX c noMOIULIO ABYX
MeTpOBOH nponaHOBOH ny3LipLKOBOB KaMe-



pbl, KaMepbl "JliO.IJ;MHna", MeTpOBOH BO.IJ;O
po.IJ;HOH ny3blpLKOBOH KaMepbl, ycTaHOBKH 

.6HC; 
- HCCne.IJ;OBaHHe nOBe,IJ;eHHB aMnnHTY.IJ; 

6HHapHbiX peaKD;HH C HCnOnL30BaHHeM ,IJ;aH
HbiX no pp-, pd- H pHe -pacceBHHIO B lliH· 
pOKOH o6naCTH 3HeprH:H; 

- HCCne.IJ;OBaHHB no penBTHBHCTCKOH 
B,IJ;epHOH 4JH3HKe C nOMOID;LIO HH4JOpMaD;HH, 
nonyqaeMOH Ha cneKTpOMeTpe qacTHU OT-

,IJ;aqH, ycTaHOBKax CKM- 200, ",ll;H~K", 
"AnL4Ja", .IJ;BYXMeTpt>BOH nponaHOBOH H 
MeTpOBOH )I(H,II;KOBO,IJ;OpO,IJ;HOH ny3blpLKOBbiX 
KaMe pax; 

- HCCne,IJ;OBaHHe JneKTpOMarHHTHOH 
CTpyKTypbl JneMeHTapHbiX qacTHU C HC
nonL30BaHHeM MaTepHanoB, nonyqaeMbiX Ha 
ycTaHOBKe "cl>OTOH". 

2. MeTO.IJ;HqecKHe Hccne.IJ;oBaHHB: 
- pa3BHTHe CHHXpo4Ja30TpOHa KaK pe

nBTHBHCTCKOrO ycKopHTenB B.IJ;ep, 4JopMH
posaHHe HH)I(eKD;HOHHOrO KOMnneKca; 

- pa3BHTHe CHCTeMbl nyqKOB Ha OCHOBe 
Me,IJ;neHHOrO BLIBO.IJ;a; 

- pa3BHTHe MeTO.IJ;HKH nonyqeHHB nyq
KOB HOHH3HpOBaHHLIX a TOMOB; 

- npoBe,IJ;eHHe HCCne.IJ;OBaTenLCKHX pa-
60T no )l(eCTKo4JoKycHpyroiD;eMy ycKopHTenro 
penBTHBHCTCKHX B,IJ;ep - HyKnOTpOHy; 

- COBepmeHCTBOBaHHe ny3blpLKOBLIX 
KaMep; 

. - pa3BHTHe KpHoreHHbiX CHCTeM, C0-
3,IJ;aHHe CBepxnpOBO.IJ;BID;HX CHCTeM; 

- pa3pa60TKa H BHe,IJ;peHHe B 3KCnepH
MeHT COBpeMeHHOH JneKTpOHHOH annapaTy
pbi H ,IJ;eTeKTOpOB. 

Jla6opaTopH.H 
.H~epHbiX npo6JieM 

1. cl>H3HqeCKHe HCCne,IJ;OBaHHB Ha YCKO
pHTenJIX: 

- Hccne.IJ;oBaHHe CTPYKTypbl cna6blx 
B3aHMO,IJ;eHCTBHH B pe.IJ;KHX pacna,IJ;ax nHO· 
HOB H MIOOHOB; 

- H3yqeHHe JneKTpOMarHHTHOH CTpyK
Typbl a,IJ;pOHOB s npoueccax o6pa3oBaHHB 
nenTOHHbiX nap npH nHOH·npOTOHHbiX coy
,D;apeHHJIX; 

- HCCne.IJ;OBaHHe CTPYKTypbl B,IJ;ep H 
MexaHH3Ma npoueccos npH B3aHMO.IJ;eilcTBHH 
npOTOHOB H Me30HOB C B.IJ;paMH, B TOM 
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--
qHcne H3yqeHHe 6e3pa,IJ;HaUHOHHbiX nepexo
.IJ;OB n p H B3aHMO,IJ;eHCTBHH MIOOHOB C TB)I(e

nbiMH JI.IJ;paMH; 
- HCCne.IJ;OBaHHe JneKTpOHHOH CTpyK· 

TYPhl seiD;eCTBa H Me3oaTOMHbiX npoueccoB 
Ha nHOHHbiX H Me30HHbiX nyqKaX CHHXpO
D;HKnO T pOHa; 

- H 3yqeHHe CBOHCTB Cpe,IJ;HHX H TJI)I(e
nbiX B.IJ;ep B 3KcnepHMeHTax no nporpaMMe 
RCHAilii; 

- H ccne.IJ;OBaHHe .IJ;H4JpaKUHOHHOH.IJ;Hcco
UHaUHH nHOHOB Ha B.IJ;pax c noMOJ.ULIO MHC; 

- n OHCK HOBbiX HeCTa6HnLHbiX qacTHD; 
C KBa HTOBbiM qHcnOM "oqapOBaHHe" H 

cynepr Hnep4JparMeHTOB npH B3aHMO.IJ;e:H
CTBHH npoTOHOB c 3HeprHe:H 70 T3B H 
Bblllle B 4JoT03MynLCHH; 

- H ccne,IJ;osaHHe Ha ycKopHTene Hcl>B3 
nOnBpH 3aD;HOHHbiX JIBneHHH B 06MeHHOM Me-
30H-np OTOHHOM pacceBHHH. 

2. MeTO.IJ;HqecKHe Hccne.IJ;oBaHHJI: 
- p a .60Tbl no C03,IJ;aHHIO yCTaHOBKH 

PHCK ; 
- p a3BHTHe na6opa TopHoro n;eHTpa Ha

KOnne HHB H o6pa60TKH HH4JOpMaD;HH Ha 6a-
3e 3 B M EC-1040 H Manblx 3BM, a TttK)I(e 
C03,IJ;aHHe JneKTpOHHOH annapaTypbi, ynpaB
nJieMOH 3BM; 

- p a6oTbl no co3,IJ;aHHIO annapaTypbl.IJ;nB 
HCCne,IJ;OBaHHH Ha ycTaHOBKe "cl>"; 

- p a60Tbl no C03,IJ;aHHIO yCTaHOBKH ,II,nJI 
HCCne,IJ;OBaHHB rHnep3apJI,IJ;OB006MeHHbiX 

npoue c coB npH 3HeprHJIX 5-20 T3B . 

3. Co3.IJ;aHHe CHnLHOToqHoro 4Ja3oTpo
Ha /ycTaHOBKa "cl>" I: 

- p a3pa6oTKa H KOHCTpyHpOBaHHe CH· 
CTeMbl BbiBO,IJ;a H paCTJI)I(KH nyqKOB H CH· 
CTeMbl ynpaBneHHJI ycTaHOBKOH; 

- M aKeTHpOBaHHe HCTOqHHKOB HOHOB. 

4. Hccne.IJ;oBaTenLCKHe pa6oTbl no cy
nepn;HKnoTpoHy. 

5. 3anycK ycKOpHTenJI Y- 120M B JIRII 
H nocTaBKa ero B HRcl> qcAH. 

Jla6opaTopH.H 
.H~epHbiX pea.KQHH 

1. Pa6oTLI no C03.IJ;aHHIO ycKopHTenJI 
T Jl)l(enLIX HOHOB Y- 400. 

2. CHHTe3 H H3yqeHHe 4JH3HqecKHX H 
XHMHqe CKHX CBOHCTB CBepXTB)I(enbiX Jne-
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MeHTOB I Z = 110-1161 c ucnonLJOBauu eM 
nnKeJILIX MuweueB: OT Pu .u.o Bk H ny"'K OB 
ycKopeHHLIX HOHOB KaJIL.UHJI oT 4° Ca .u.o 
48 Ca. 

3. CuuTeJ TpaucypaHOBLIX JJieMe~TOB 
C Z = 106 H HJy"leHHe CBOHCTB HX pa~uo
aKTHBHOrO pacna.u.a. 

4. llOHCK CBepXTJI)KeJILIX 3JieMeHTOB B 

npupo.u.e. 
5. CuuTeJ u HJyqeuue cBoB:cTB JI.IJ.ep, 

y,IJ.aJieHHLIX OT JIHHHH 6eTa- CTa6HJILHOCTH. 
6. lflyqeuue MexaHHJMa BJaHMo.u.e B:

CTBHJI CJIO)KHLIX JI,IJ.ep. 
7. ITpoBepKa npuu.uunuaJILHLix Bonp o

COB KBaHTOBOH 3JieKTpO,IJ.HHaMHKH B ycn o
BHJIX CBepXCHJILHLIX 3JieKTpOMarHHTHLIX n o
neil, B03HHKaW~HX npH CTOJIKHOBeHHH T JI
)KeJILIX JI,IJ.ep. 

8. Pa6oTLI no npaKTH"leCKOMY ucnon L
JoBaHHIO T JI)KeJILIX HOHOB ,IJ.JIJI peweHHJI Ha
yquo-TexuuqecKHX Ja,IJ.a"l. 

9. Pa60TLI, CBJIJaHHLie C COJ,IJ.aHH eM 
.UHKJIOTpoua Y- 200IT .IJ.JIJI BapwaBcKoro y u u
BepCHTC!Ta. 

Jla6opaTOpJUI 

HeHTpOHHOH ~H3HKH 

1. ITpoBe.u.euue JKcnepuMeHTaJIL Ho-
KOHCTPYKTOPCKHX pa6oT no KOMnJieK cy 
H.liP-2 C HH)KeKTOpOM JIHY-30; KypupoBa-

HHe CTpOHTeJILHO- MOHTa)KHLIX pa6 0T; 
nO,IJ.rOTOBKa K ~H3H1.J:eCKOMY n y cKy 
H.liP-2. 

2. 3KcnepuM_eHTaJILHaJI npoBepKa, npo
eKTHpOBaHHe, M~KeTHpOBaHHe, HJrOTOBJie
HHe H HaJia,IJ.Ka OT,IJ.eJILHLIX CHCTeM yCKOpH
TeJIJI JIHY- 30. 

3. ITo.u.roTOBKa ~HJH"lecKoB: annapaTy
PLI .IJ.JIJI uccne.u.oBauuB: ua H.liP- 2. 

4. CoJ.u.auue HJMepuTeJILHO-BLI"'HCJIH
TeJILHoro .u;eHTpa H.li P- 2. 

5. HJyqeuue CBOHCTB aTOMHLIX JI.IJ.e p c 
noMO~LW HeHTpOHOB H JapJI)I(eHHLIX 1.J:aCT HIJ;. 

6. HJyqeuue auoManu·B: B noBe.u.e uuu 
ynLTpaxoJIO.IJ.HLIX ueB:TpouoB, a TaK*e ~yu
.u.aMeHTaJILHLIX CBOHCTB ueB:Tpoua. 

7. HJyqeuue KOH,IJ.eucupoBaHHLIX c p e.u., 

B TOM "'HCJie CJIO)KHLIX COe,IJ.HHeHHH H 6 HO
JIOrH"leCKHX 06'beKTOB, C nOMO~LIO HeHT po

. HOB. 
8. ITo.u.roTOB~ u paJBHTHe npHKJia.IJ.HLIX 

HCCJie,IJ.OBaHHH. • 

Jla6opaTOpHH 

BblqHCJIHTeJibHOH TeXHHKH 

H aBTOMaTH3aQHH 

1. PaJBHTHe HJMepuTeJILHO-BLI"'Hcnu
TenLHoro KOMnneKca OHJIH: 

- paJBHTHe cucTeMLI COC-6400 .u.o 
YPOBHJI CDC-6500; 

- paJpa6oTKa npoeKTa Kou.u;euTpaTopa 
TepMHHaJILHLIX ycTpOHCTB Ha 6a3e 3BM 
EC-1010· 

- npo~e,IJ.eHHe Ha .li3CM -6 MO.IJ.H~HKaiJ;HH 
CHCTeMLI ,lJ;,lJ; -75 B CBJI3H C HCnOJILJOBaHHeM 
HaKOnHTeJieH Ha ,IJ.HCKaX. 

2. CoJ.u.auue, paJBHTHe H ucnonLJOBa
uue aBTOMaTH"leCKHX H nonyaBTOMaTH-
1.J:eCKHX CHCTeM o6pa60TKH KaMepHLIX CHHM
KOB: 

- 3~eKTHBHOe HCnOJILJOBaHHe aBTO
MaTH"leCKHX H nonyaBTOMaTH"leCKHX HJMe
pHTeJILHLIX cucTeM I HPD , A3JIT -1, CH- 1, 
cucTeMLI ITYOC-CAMET-.Ii3CM-41; 

- KOMnJieKCHaJI HaJia,IJ.Ka aBTOMa Ta 
A3JIT-2I160. 

3. CoJ.u.auue cucTeM o6pa6oTKH JKcne
pHMeHTaJILHLIX ,IJ.aHHLIX H npoBe,IJ.eHHe Ha
yquo-TexuuqecKHX pacqeToB: 

- COJ,IJ.aHHe H pa3BHTHe CHCTeMLI npo-
rpaMM ,IJ.JIJI yCTaHOBOK .JiHC , "<l>OTOH", 
"AnL~a" ; 

- nocTaHOBKa Ha 3BM .li3CM -6 H 
CDC-6400 npuKna.u.uLix naKeToB rH,D;PA; 

pa3pa6QTKa H npHMeHeHHe HOBLIX Me
TO,IJ.OB peweHHJI HeJIHHeHHLIX Ja,IJ.a"l; 

- paJpa60TKa MeTO,IJ.OB peweHHJI KBaJH
CTaiJ;HOHapHLIX Ja,IJ.a"l KBaHTOBOH MeXaHHKH; 

- COJ,IJ.aHHe 6u6JIHOTeKH nporpaMM 
JI,IJ.epHO~H3H"leCKHX paC1.J:eTOB, CBJIJaHHLIX C 
HCCJie,IJ.OBaHHeM CBOHCTB CJIO)KHLIX JI,IJ.ep H 
JI,IJ.epHLIX peaKIJ;HH. 

0TAeJI 

HOBbiX MeTOAOB YCKOpeHHH 

Hccne.u.oBaTeJILCKHe pa6oTLI no coJ.u.a
HHIO KOJIJieKTHBHOrO YCKOpHTeJIJI T JI)KeJILIX 
HOHOB. 

'0 
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HayqHo- · 
HCC~e~OBaTe~bCKHe 

paOOTbi , 
BbiiiO~HeHHbie 

Jia6opaTopiUIMH O:WH:W 
B 1976 ro~y 

• 
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Jia6opaTopH.H 
u TeopeTHqeCKOH 

<l>H3HKH 

--

CTpyKTypa 

TeOpHH DOJUI 

Onpe,IJ;eneHbl ynLTpa<lJuoneTOBble napa
MeT phi Teopuu Jlura- Munnca B ,IJ;ByxneTne
BOM npu6nu)KeHBB. 3TH TPYAOeMKBe pac
'leTbl CTanu B03MO)I{Hbl 6naro,IJ;apJI ucnonL-
3oaauuro nporpaMMhl auanHTB'IeCKBX Bbi
'IBCneuuu Ha 3BM B CO,IJ;py)KeCTBe c nBTA. 
Bhlnonueuo uccne,IJ;oaauue no onpe,IJ;eneuuro 
CTPYKTYPhl ueauanBTB'IHOCTB no KOHCT&HTe 
CBJI3B B norapBI}>MB'IeCKBX MO,IJ;enJIX KBaH
TOBOH Teopuu nonJI. IloKa3auo, 'ITO acuMn
TOTB'IHOCTL pJI,IJ;a 3aTPYAHBeT nonyqeuue 
KOnB'IeCTBeHHbiX O~eHOK ,IJ;nB COOTBeTCT
BYIO~BX l}>opManLHbiX CYMM. 

Ycnewuo pa3BHBanocL uanpaaneuue cy
~ecTaeuuo u.enuueiiHhiX Teopuu nonJI. JiLma 
pa3pa6oTaua HHBapuaHTHaJI npo~e,IJ;ypa ne
peuopMupoBOK ,IJ;nB TeopHil nonB c uenu
ueuuou peanB3a~BeH rpynnhl CBMMeTpBB, 
ocuoaauuaJI ua Teopuu l}>opM KapTaua. Pac
C'IBTaHbl pacna,IJ;bl K0 -Me3oHa. 

Ba)I{Heilweu npo6neMoil coapeMeuuou 
Teopuu JIBnBeTCJI npo6neMa y,IJ;ep)KaHBJI 
KBapKOB B TeOpeTBKO·noneBOM nO,IJ;XO,IJ;e . 
Oua B3y'lanacL ua ocuoae reoMeTpuqec
KBX C006pa)KeHBH. ,lJ;pyraJI B03MO)KHOCTL 
COCTOHT B BCnOnL30BaHBB xapaKTepHbiX 
qepT uenoKanLHOH KBaHTOBOH Teopuu. B 
3TBX BCCne,IJ;OBaHBJIX 6blnO noKa3aHO, 'ITO 
y,IJ;eplKaHBe B03MO)KH0 B npBBO,IJ;BT K pa3yM · 
HOMY cneKTpy a,IJ;pOHOB. lf3yqanBCL BOnpOCbl 
y,IJ;ep)KaHHJI 'laCTB~ B MO,IJ;enJIX TeOpBH nOnJI 
C 6eCKOHe'IHO 6onLWBM 'IHCnOM KOMnOHeHT. 
MeTO,IJ; KOHTBHyanLHOrO BHTerpupoBaHBJI no 
6unoKanLHbiM nonJIM 6hln npuMeueu ,IJ;nB 

B3y'leHBJI CnOHTaHHOrO HapyweHBJI KBpanL
HOH CHMMeTpBB B KBapK-rniOOHHOH MO,IJ;e
nH. 3Ta TeOpBJI npBBO,IJ;HT K cy~eCTBOBaHBIO 
"TIOPLMLI" ,IJ;nJI KBapKOB. 

)J;pyraJI BHTepeCHaJI B03MO)KHOCTL pe
WeHBJI npo6neMbl "TIOpLMbl" - npHMeHeHBe 
TeOpHH penJITHBHCTCKOH KBaHTOBOH CTPYHLI. 
Jiblna peweua 3a,IJ;a'la o cTpyue c MaccaMB 
Ha KOH~ax. 0Ka3anOCL, 'ITO nony'leHHLIH 
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cneKTp qacTOT Kone6aHHH HMeeT TO T *e 

xapaKTep, qTO H B 

HeHcKoro unu MIT. 

BaHHH npe~noqecTL 

"MewKax" THna ~y6-

lloKa e~e HeT OC_HO

KaKyro-nH60 H3 3THX 

Mo~eneu KBapKoBoro "MeWKa". 

llocTpoeHa HOBaH ~opMa Knaccuqe c KoH 

penHTHBHCTCKOH MeXaHHKH B3aHMO~eHCT

BYID~HX TOqeqHblX qaCTHU Ha H3hiKe ~HHa

MHKH C HeronOHOMHblMH CBH3HMH. B K B aH

TOBOM cnyqae COOTBeTCTByro~ee ypaB He

HHe Illpe~HHrepa ~nH OTHOCHTenbHOrO ~BH

*eHHH ~BYX qacTHU HBnHeTCH noKanhH biM 

ypaBHeHHeM KBa3HnOTeHl(HanbHOrO THna . 

llpO~Oll*anOCb H3yqeHHe CHnhHOB 3 aH

MO~eHCTBYID~HX o6pa30BaHHH THna n o nH

poHa, B KOTOpbiX CnO*HaH CTPYKTypa q ac

THUbl HBnHeTCH cne~CTBHeM B3aHMO~eH

CTBHH C KBaHTOBaHHbiM noneM. Hccne~o

BanOCh CBH3aHHOe COCTOHHHe ~BYX n o nH-
• v 

pOHOB H 3HepreTHqeCKHH cneKTp nonHp OHa 

B noTeHl(HanbHOM none Ha OCHOBe pa3BH TO

ro HHBapHaHTHOrO BapHal(HOHHOrO MeTO~a, 

OTpa*aro~ero CBOHCTBa CHMMeTpHH CH

CTeMbl qacTHUa- none. 

B paMKax KBaHTOBOH TeopHH nonH Hau-

~eHhi npe~CTaBneHHH ~nH HHKniD3HBHbiX 

pacnpe~eneHHH, KOTOpble~onycKaroTKBapK

napToHHyro HHTepnpeTaUHID. Ha OCHOBe 3 THX 

npe~cTaBneHHH, a TaK*e pa3BHToro ~nH 
HHKniD3HBHhiX npol(eCCOB MeTO~a KBap KO

BOrO cqeTa C~enaHbl BhiBO~hl 0 3aBHCHM O

CTH HHKniD3HBHhiX cneKTpOB OT neP.e~aH

HOrO HMnynLCa H TeH~eHl(HHX H3MeHeHHH 

3THX 3aBHCHMOCTeH C npO~BH*eHHeM B 06-

naCTb ManhiX paCCTOHHHH. 

Hau~eHo peweHHe anre6pauqecKoro 

ypaBHeHHH e~HHOH TeOpHH nonH 3HHWTeH

Ha ~nH K03~~Hl(HeHTOB CBH3HOCTH B 3aBH

CHMOCTH OT HeCHMMeTpHqHOrO MeTpHqec

Koro TeH3opa H ero npoH3BO~HbJX. Ha 

ocHoBe JToro peweHHH noKa3aHo, qTo yc

noBHe paBeHCTBa Hynro KOBeKTOpa Kpy qe

HHH JKBHBaneHTHo ypaBHeauHM EopHa- H H

~enL~a. 
~OKa3aHa B03MO*HOCT). HenpOTHBOp e

qHBOrO 06'be~Hfi€HHH TeO:{>HH rpaBHTal(HH 

3HHWTeHHa, KBaHTOBOH TeOpHH nonH H KBaH

TOBOH cTaTHCTHKH. 3To ~ocTHrHyTo nyTeM 

nOCTpOeHHH CTaTHCTHqecKOH MO~enH C~e

puqecKoro MHpa $pH~MaHa ~nH Tpex pa3-

nuqHhiX ra3oB: ~nH ra3a cKanHpHbiX 6e3-

MaCCOBblX qaCTHU, HeHTpHHHOrO H ~OTOHHO
ro ra3o:B. 

llpoBe~eHo uccne~oBaHHe narpaH*Ha

HOB C nro6b1MH BHeWHHMH nonHMH, 6HnHHeH

HbiMH no KBaHTOBaHHbiM nonHM. B KOBa

pHaHTHOH ~OpMe npH nOMO~H MeTO~a KO

repeHTHbiX COCTOHHHH H3yqeHbl S -MaTpH

ua, ee YHHTapHOCTh H ~pyrHe CBOHCTBa; 

peweHa 3a~aqa 0 CBH3H CnHHa H CTa

THCTHKH B nocTaHOBKe $eHHMaHa. ilOMHMO 

npHMeHeHHH K MO~enHM C BHeWHHMH JneKT

poMarHHTHbiM, rpaBHTal(HOHHhiM H ~pyrHMH 

nonHMH pa6oTa 6y~eT none3Ha H ~nH onu

caHHH 06pa30BaHHH MHOrHX qaCTHU B paM

Kax TeopHH nonH. Pa.ccMoTpeHLI TaK*e oc

HOBHble 3a~aqH KBaHTOBOH MeXaHHKH Ha 

H3hiKe KOrepeHTHbiX COCTOHHHH. 

llpH uccne~oBaHHH npo6neMLI npuquH

HOCTH B KBaHTOBOH JneKTpO~HHaMHKe no

Ka3aHO, qTo ycnOBHe "CKOpOCTb CHrHana 

He ~Oll*Ha npeBOCXO~HTb c " o6ecneqHBa

eTCH rpa~HeHTHOH HHBapHaHTHOCThiD OTHO

CHTenbHO npeo6pa30BaHHH JneKTpOMarHHT

HOrO H 3neKTpOH-n03HTpOHHhiX noneH. llpo

Be~eHO no~po6Hoe uccne~oBaHHe HenHHeu

Horo ypaBHeHHH ~nH nponaraTopa JneKT

poHa B JneKTpO~HHaMHKe ~*OHCOHa. 3TO 

nepBOe aKKypaTHOe HCCne~OBaHHe ~aHHOH 

3a~aqu /noKa3aHo, qTo aHanoruqHoe uc

cne~oBaHHe $yKy~a H Kyco, npe~cTaBneH

Hoe Ha KOH~epeHUHH B T6HnHCH, OWH6oq

HO/. 

~aHO o6o6~eHHe npHHUHna npHqHHHO

CTH B KBaHTOBOH TeOpHH nOnH. Y~anOCb 

nOKa3aTb, qTO nOHHTHe npHqHHHOCTH TeC

HbiM o6pa30M CBH3aHO C xapaKTepOM pac

CMa~pHBaeMblX B3aHMO~eHCTBHH. B pe3ynL

TaTe HeKOTOpbl~ . B3aHMO~eHCTBHH, Heno

KanhHhie /HenpH~HHHhle/ B 06blqHOH ~op
MynHpOBKe npHHqHna npHqHHHOCTH, CTaHo

BHTCH npHqHHHhiMH B o6o6~eHHOM CMhiCne. 
I 



Bonpoc o npuqHHHOCTH uccne~oaau TaK*e 
B penBTHBHCTCKOH raMHnLTOHOBOH TeOpHH, 
B KOTOpOH 4-HMnynLC nmypHOHa npHHaA
ne*HT CBeTOBOMY KOHyCy. HOBLIM MOMeH
TOM B AaHHOH CXeMe BBnBeTCB cnen;H<iJH
qecKaB perynBpH3aiJ;HB, C nOMOIIJ;LIO KOTO
pOH BO BCeX AHarpaMMaX YHHqTO*aiOTCB 
CHHrynBpHOCTH, ConyTCTBYIOIIJ;He n1060H 
TeOpHH nonB B nepeMeHHbiX CBeTOBOrO <iJpoH
Ta. llonpo6uo npoauanHJHpoaaHbl ycnoBHB 
YHHTapHOCTH H npHqHHHOCTH. lloKa3aHO, 
qTo Bbl6op perynBpH3aiJ;HH onpe~enBeTCB 

ycnOBHeM npHqHHHOCTH. 
.liblnH npono~eHbl uccnenoaaHHB no 

KBaHTOBOH TeOpHH nonB C <iJyH~aMeHTanL
HOH nnuuo8. Koun;enn;HB <lJyunaMeHTanLHOH 
AnHHbl BbiCTynaeT KaK Knroq K nOHHMaHHIO 
BBneHHH npu caepxBbiCOKHX 3HeprHBX. B 
paMKax c<iJopMynupoaauuo8 pauee KBau
TOBOH TeOpHH nonB B HMnynLCHOM npOCT
paHCTBe nocTOBHHOH KPH~H3Hhl cnenau PBA 
npeACKa3aHHH OTHOCHTenLHO noBeAeHHB B 

o6naCTH 3HeprHH S~ f\ nonHoro ceqe

HHB aHHHrHnBIJ;HH nenTOHOB B anpOHbl H 
nonuoro ceqeHHB rny6oKoueynpyroro pac
ceBHHB nenTOHOB ua a~pouax. lloKaJaHo 
TaK*e, qTo nu<lJ<llepeun;uanLHoe ceqeuue yn
pyroro pacceBHHB AO~HO y6biBaTL CTe
neHHbiM o6pa30M npH CBepXBbiCOKHX nepe
naqax HMnynLca. llpencKaJaHo uapyrneuue 
3aKOHa COXpaHeHHB qeTHOCTH B o6naCTH 
caepxBbiCOKHX 3Hepru8. B uoao8 cxeMe 
auanoroM nnHHbl aonHhl ~e .lipoHnB npu 

s>> ~ BBnBeTCB aenuquua A = _..:;f_-=--
f fn ( s e2

) 

ll03TOMY paCCTOBHHB $ e OKa3biBaiOTCB 
npaKTHqecKH HeAOCTH*HMbiMH. 3TO MOrno 
6bl cny*HTL OCHOBaHHeM AnB HrHOpHpOBa
HHB rpaBHTaiJ;HOHHbiX 3<ll<iJeKTOB B <iJH3HKe 
qacTHn;. 

B paMKax pa3BHTOH KBaHTOBOH TeopHH 
nonB nocTpoeuo H HJyqeuo npe~cTaaneuue 
Tuna HocTa-JleMaua-,D;a8coua ~nB npuquu
uoro KOMMyTa Topa. I·IJyqeHbl npe~cTaane
HHB rpynnbl ~BH*eHHH KpHBOrO HMnynLC-
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uoro np ocTpaHCTBa uan noneM runepKoMn
neKCHbiX queen. HaB:neHLI o6o6In;eHHhle 
ypaaHeHHB ~BH*eHHB nnB qacTHU c npoH3-
BOnLHLIMH CnHHaMH . .JiblnO npO~On*eHO HC
cneAOBaHHe anre6pbl ueorpauuqeHHhiX one
paTopoa B KTIT. llonyqeua nonuaB Knac
cu<iJHKan;HB o6nacTeB: onpeneneHHB onepa
Topa BTOpHqHOrO KBaHTOBaHHB. 

CaoucTBa CHMMeTpHH 

~JI8M8HTapHbiX qaCTHQ 

B paMKax runoTe3bl o n;aeTe uccneno
aanHcL 3neKTpoMarHHTHble npon;eccbl KaK 
~nB 06LiqHbiX p , W , ¢ , TaK H AnB HOBbiX 
TB*enhlx J /IJI aeKTOPHhiX MeJoHoB. Panua
UHOHHble pacnaAbl BeKTOpHbiX Me30HOB pac
CMaTpHBanHCL B paMKaX MO~enH penBTH
BHCTCKOrO qeTblpeXMepHOrO rapMOHHqec
KOrO ocn;unnBTopa. lloKaJaHo, qTo HJ-Ja 
uanuquB <iJopM<iJaKTopa panuan;HOHHble nepe
XOAbl H BbiX BeKTOpHbiX Me30HOB B o6wq
HLie cHnLHO no~aaneHLI. 1-IJyqancB TaK*e 
aonpoc o pa3nuqublx THnax pacnana IJI (3684} 
Me30Ha . Ha OCHOBe auanH3a HHKni03HBHOrO 
onuonuouuoro cneKTpa B pacnane 3Toro 
MeJoHa npencKa3biBaeTcB uanuque MHoro
ITHOHHbiX cxeM pacnana. 

llp AOn*anHCL HCCne~OBaHHB B o6na
CTH KOH<iJopMHOH cynepCHMMeTpHH. HaB:~eH 
PBA HOBLIX npeACTaBneHHH KOH<iJOpMHOH cy
nepanre6pbl c paJnuquo8 nopeun;eacKOH 
CTPYKTy po8. Ha8neubl rno6anLHble npen
cTaaneHHB Kou<iJopMHOH cyneprpynnLI, ne8-
CTByiOIIJ;He KaK B caMoM cynepnpocTpau
CTBe, TaK H Ha <iJyHKIJ;HH Ha HeM. YCTaHOB
neH BBHbiH BHA aBTOMOp<iJH3Ma KOH<iJOpMHOH 
cynepanre6pbl Tuna R- oTpa*eHHH. 

llpenno*eHo paccMaTpHBaTL Kanu6po
aoquyro HHBapHaHTHOCTL KaK HHBapHaHT
HOCTL OTHOCHTenLHO 6eCKOHeqHoMepHOH 
rpynnhl . lloKaJaHo, qTo nro6yro Kanu6po
aoquyro TeOpHIO MO*HO CBeCTH K TeOpHH 
CITOHTaHHOrO HapyrneHHB. B TaKOM nOAXO-
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~e HHr-MHnnCOBCKHe qacTHUhl BhlCTynaroT 
KaK ron~CTOYHOBCKHe. 06Hapy:>KeH cl>aKT 
6onLllleii: 06IUHOCTH KOHUenUHH CnOHTaHHOrO 
HapyllleHHH no cpaBHeHHro c KoHuenuueii: Ka
nu6posoqHoro no~xo~a. OH OTKpwsaeT Ho
swe B03MO:>KHOCTH, HanpHMep, npH nOHCKe 
a - Mo~eneii: B Kanu6posoqHwx TeopuHx H 
ycTaHOBneHHH HX CBH3H C ~yanLHOCTLW. 

PaJBHTa TeopHH cynepcHMMeTpHii Me:>K
~Y 6030HaMH H cl>epMHOHaMH. Ilpe~nO:>KeH 
06IUHH Me TO~ BhlBO~a ypaBHeHHH ~nH cynep
noneii:, co~ep:>KaiUHX HY:>KHwe ypasHeHHH ~nH 
BXO~HIUHX B cynepnone 4lepMHOHHLIX H 6o-
30HHhlX noneii:. B nocne~Hee speMH B CBH-
3H c Ha~e:>K~oii: nonyquTL 6onee nepeHop
MHpyeMyro Teopuro, qeM o6wqHo, paccMaT
pusaeTcH Ja~aqa o cynepcHMMeTpuqHoM 
o6o6IUeHHH TeopHH THroTeHHH. Pa3pa6a
TMBaeTCH H~eH HBHO HHBapHaHTHOH Te OpHH 
cyneprpaBHTaUHH KaK TeOpHH BeKTOpHOrO 
cynepnonH, reHepuposaHHoro cynepTOKOM. 

B paMKax HapyllleHHOH HOHeTHOH CHM
MeTpHH nonyqeHw Hoswe npasuna c y MM 
~H cneKTpanLHhlX cl>YHKUHH TOKOB, OnHCM
BaWIUHX aHHHrHnHUHW nenTOHOB B a~pOHhl. 
06Hapy:>KeHa Heo~HOJHaqHoCTL pellleHHH no
nyqeHHOii: cucTeMw ypasHeHHii: ~nH yr noa 
(w-¢}cMeliiHBaHHH: O~HO H3 pellleHHH COB
na~aeT co JHaqeHHeM yrna, BMTeKaroiUHM 
H3 KBa~paTHqHOH MaCCOBOH cl>opMynw r enn
MaHHa-0Ky6o, ~pyroe 6nu:>Ke K JHaqeHHro 
yrna (w-¢) -cMeliiHBaHHH, KOTopoe ·nony
qaeTcH H3 cl>opMynLI ~nH o6paTHhlX KBa~pa
TOB Mace H xopolllo onucwsaeT pa~uauuoH
Hhle liiHPHHM BeKTOpHLIX MeJOHOB. P ac
CMOTpeHw cne~CTBHH HapyllleHHH SU(3) 
CHMMeTpHH ~nH JneKTpOMarHHTHhlX cl>opM
cllaKTOpOB a~pOHOB H noKa3aHO, qTo Mar
HHTHLie MOMeHThl OKTeTa 6apHOHOB MO:>KHO 
Bhlpa3HTL qepe3 MarHHTHhle MOMeHThl npo
TOHa, HeiiTpoHa H A - runepoHa, He ~enaH 
npe~nono:>KeHHH 0 HepenHTHBHCTCKOH ~HHa
MHKe H SU(6) - CHMMeTpHH sonHoswx 4>YHK
UHH 6apHOHOB B COCTaBHhlX KBapKOBLIX MO-
~enHx. : 

83aHMO~eHCTBJie 

3JieMeHTapHbiX tfaCTJiQ 

B paMKax KBaJunoTeHuuanLHoro no~
xo~a HJyqanOCL pacceHHHe nHOHOB Ha HyK
noHaX Ha Manwe yrnw, npose~eHo cpasHe
HHe c 3KcnepHMeHTOM. K 3Toii: pa6oTe npu
MMKaeT HJyqeHue aMnnuTy~w pacceHHHH 
ynpyroro npoToH-npoTOHHoro pacceHHHH, 
OnHChlBaromeii: BCe OCHOBHLie qepThl 3KCne
PHMeHTanLHOH CHTyaUHH. Ha OCHOBe o6wq
HOH KBaHTOBO-MeXaHuqecKOH CBH3H Me:>K~y 
nonHhlM ceqeHHeM H 34>4leKTHBHhlM pa
~HYCOM B3aHMO~eHCTBHH C nOMOIULW que
neHHoro aHanuJa nonyqeHa JaBHCHMOCTL 
34>cl>eKTHBHOrO pa~Hyca OT KBaHTOBhlX queen 
CTanKHBaiDIUHXCH a~pOHOB. 

Bonpoc o JaBHCHMOCTH aMnnHTY~hl yn
pyroro pacceHHHH a~poHoB Ha a~poHax 

snepe~ oT KBapKoBoro co~ep:>KaHHH a~po
HOB HJyqancH c noMOIULW sw6opa YHHcl>op
MHpyromeii: nepeMeHHoii. liwno noKaJaHo, 
qTo OTBeT Ha Hero scer~a HMeeT Mo~enL
Hhlii xapaKTep, T. e. cymecTBeHHO onpe~e
nHeTCH 3HepreTHqecKOH JaBHCHMOCTLW, 
npucymeii: ~aHHoii Mo~enu. 

IIpo~on:>KanocL HJyqeHHe cTeneHHMX as
TOMo~enLHMX aCHMnTOTHK a~pOH- a~pOHHO
ro pacceHHHH Ha 6onLliiHe yrnw Ha aHa
nuTuqecKHX KBaJunoTeHuuanax. IIpose~eH 

yqeT 06MeHHhl:X: CHn B Me30H-HyKnOHHOM 
pacceHHHH. IIpose~eHo cpaBHeHHe cTeneH
HhiX aBTOMO~enLHLIX aCHMnTOTHK ~nH Ce
qeHuii BhlCOK03HepreTuqecKoro pacceHHHH 
H cl>opMcl>aKTopa ~eii:TpoHa, nonyqeHHMX Ha 
OCHOBe npaBHn "KBapKOBOrO cqeTa" H B 
paMKax KBaJunoTeHuuanLHoro no~xo~a. c 
3KCnepHMeHTanLHhlMH ~aHHLIMH. IloKaJa
HO, qTo Haii:~eHHhle B 3THX no~XO~ax BLipa
:>KeHHH nOJBOnHWT XOpOliiO OnHCaTL cymecT
BYIDIUHe K HaCTOHIUeMy BpeMeHH 3KCnepu
MeHTanLHhle ~aHHwe. BwnonHeHa pa6oTa 
no HJyqeHuro BLICOK03HepreTuqecKoro pac
CeHHHH Ha WKaBCKHX nOTCHUHanax. IlpH 
3TOM ucnonLJosancB MeTo~. aHanoruqHwii: 
pa3BHTOMY ~nB HJyqeHHH aCHMnTOTHK ~Bar-



paMM cl>eHHMaHa. B cnyqae 'IHCTO MHHMOrO 

KBaJunoTeHuuana nony'leHa cTeneHHaR 

aCHMnTOTHKa ~nR Ce'leHHH pacceRHHR. 

llpe~no~eHO penRTHBHCTCKOe ypaBHe

HHe KBa3HnOTeHUHanLHOrO THna. B Ka'leCT

Be OCHOBHOH nepeMeHHOH B Hero BXO~HT 

6LICTpOTa - BenH'IHHa, KaHOHH'IeCKH co

npR~eHHaR penRTHBHCTCKOMY OTHOCHTenL

HOMY paCCTORHHIO. B OTnH'IHe OT BCeJI: 

H3BeCTHLIX ypaBHeHHH B penRTHBHCTCKOM 

r - npOCTpaHCTBe, HOCRIUHX KOHe'IHO- pa3-

HOCTHLIH xapaKTep, B ~aHHOM no~xo~e ypaB

HeHHe ~nR BOnHOBOH 4JyHKUHH /penRTH

BHCTCKOe ypaBHeHHe Illpe~HHrepa/ npe~
CTaBnReT ~u414JepeHUHanLHOe ypaBHeHHe 

BToporo nopR~Ka. PeweH Bonpoc o rpa

HH'IHLIX ycnOBHRX, HaH~eHLI TO'IHLie pewe

HHR ypaBHeHHR ~nR npOCTLIX noTeHUHa

noB. Ha ocHoBe 3Toro ypaBHeHHR nocTpoe

Ha COCTaBH8R MO~enL Me30HOB. B3aHMO

~eHCTBHe Me~~y KBa,pKaMH OnHCLIBaeTCR 

nuHeHHLIM noTeHuuanoM. qucneHHLIH pac

'leT ~aeT y~oBneTBopuTenLHoe onucaHue 

Mace H nenTOHHLIX WHpHH BeKTOpHLIX Me-

30HOB. Haii~eHLI 3Hepruu pa~uanLHLIX H 

op6HTanLHLIX_ B036y~~eHHH B CHCTeMaX 

PP , nil , ,\,\ , cc. Cpe~H pa~uanLHLIX 
B036y~~eHHH S ~ COCTORHHH c c -CHCTeMLI 

/OCHOBHOe COCTORHHe OTO~~eCTBnReTCR C 

'I' (3 095) I HMeiOTCR cocTORHHR c MaccaMH 

3,68 T3B ('I''); 4,16 T3B ('I'"); 4,57 T3B ('I'"'). 
llpe~no~eHO HOBOe KBa3HllOTeHUHanL

HOe ypaBHeHHe ~nR OnHCaHHR CHnLHO CBR-

3aHHLIX COCTORHHH, CB060~HOe OT pR~a 

TPY~HocTeii, npHCYIUHX ucnonLJyeMLIM ~o 

cux nop ypaBHeHHRM. Haii~eH pR~ HOBLIX 

peweHHH ypaBHeHHR floryHOBa-TaBxenH~3e 

C CHHrynRpHLIMH noTeHUHanaMH. 

B paMKax KBaJunoTeHuuanLHoro no~

xo~a peweHa Ja~atia o pa3Bane penRTH

BHCTcKoro n03HTpOHHR B none aTOMa. 3Ta 

pa6oTa npOH3BO~HnaCL B CBR3H C no~ro

TOBKOH B OHRH 3KcnepuMeHTOB c nyqKaMH 

penRTHBHCTCKHX n03HTpOHHeB. 

C nOMOIULIO pa3nO~eHHH no YHHTapHLIM 

npe~cTaBneHHRM rpynnLI RopeHua peweHo 

• 27 

ypaBH eHHe KBa3HnOTeHUHanLHOrO THna ~nR 

CHCT e MLI KBapK-aHTHKBapK. fiOKa3aHO, 'ITO 

B cne KTpe B036y~~eHHLIX COCTORHHH p -
Me30Ha B03MO~HO CyiUeCTBOBaHHe ~BYX CO

CTORHHH, npH'IeM KpOMe y~e H3BeCTHOrO 

p (1650) Me3oHa 6Lmo npe~cKa3aHo cyiUecT

BOBaHue pa~HanLHOrO B036y~~eHHR p C 

Maccoii M = 1110 M3B. CnycTR MeCRU 

nocne ·Ony6nHKOBaHHR 3TOH pa60TLI B 

DESY /HeMeUKHH 3neKTPOHHLIH cuHxpo

TpOH , raM6ypr/ B npouecce y+ p -+ V 
V -+ e + e- p 6Lin 06Hapy~eH BeKTOpHLIH 

Me30H c M = 1110 M3B. CornacHo o6-

cy~~aeMoii Mo~enu ero KBaHTOBLie qucna 

/H30T OnH'IeCKHH CnHH, 'leTHOCTL/ ~on~HLI 
COBna~aTL C KBaHTOBLIMH 'IHCnaMH p -Me-

30Ha . 

3aBepweHo cpaBHeHue pa3BHTOH paHee 

MO~enH npOTOHHOrO 4JopM4JaKTOpa C MHpo

BLIMH 3KCnepHMeHTanLHLIMH ~aHHLIMH. llo

Ka3a O, 'ITO MO~enL BeKTOpHOH ~OMHHaHT

HOCT , MO~H4JHUHPOBaHHaR Ha ManLI~ pac

CTOR HRX C y'leTOM BKna~a UeHTpanLHOH 

o6naCTH C pa~HyCOM nopR~Ka KOMnTOHOB

CKOH ~nHHLI BonHLI npoToHa, xopowo onu

CLIBaeT 3KCnepHMeHTanLHLie ~aHHLie. 

B na6opa Topuu pa3BHBaeTCR pR~ MO

~ene ii a~pOHOB, B HX 'IHCne COCTaBHaR MO

~enL a~pOHOB, KBapK-napTOHHaR KapTHHa 

B3aHMO~eHCTBHH Ha ManLIX paCCTORHHRX H 

~pyrue. B COCTaBHOH MO~enH a~pOHOB npe~

no~eHLI nony4JeHoMeHonoruqecKHe 4JopMy

nLI, OnHCLIBaiO}UHe CneKTp Mace Me30HOB, 

H ycnewHo pa6oTaiOIUHH MexaHH3M cMe

WHBaHHR Tf- Tf ' , w- ¢ , f- f' H T .~. B 

paMKax 3Toro nony4JeHoMeHonoruqecKoro 

no~x ~a Haii~eHo HapyweHHe Sl.J.J - u 

SU4. - CHMMeTpHH B HaKnOHaX TpaeKTOpHH 

Pe~~e. 06bRCHeHue 3THX 4JeHoMeHonoru

qecKu x JaKoHoMepHOCTeii npe~naraeTcR uc

KaTL B MO~enH, B KOTOpOH KBapKH CBR3LIBa

IOTCR KaK U 3 -CHHrneTHLIMH, TaK H U 3 -

OKTe T HLIMH cunaMH. Ha npocTeiiwux npu

Mepax noKa3aHo, 'ITO HenHHeHHLie ypaBHe

HHR ~nR nponara TOpOB KBapKOB MOryT HMeTL 

peWeHHR, ~nRKOTOpLIXCHMMeTpHRCnOHTaH-
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HO HapyweHa, a KHpanbHa.R ( U 2 X U2 ) -
CHMMeTpH.R peanHJOBaHa .D;HHaMH'IeCK H 

/peanuJaUH.R Eororrffi6oBa-HaM6y-ron.D; -

cToyHa/. 3TH ypaBHeHH.R nO.D;OfiHW ypaBHe ~ 

HH.RM TeOpHH CBepxnpOBO.D;HMOCTH. 

llpH HCCne,D;OBaHHH KBapK-napTOHHOB 

KapTHHW BW.RCHeHO, 'ITO OHa MO:>KeT pac 

CMaTpHBaTbC.R KaK cne.D;CTBHe y6wBaHH .R 

J~eKTHBHOrO BJaHMO.D;eBCTBH.R KBapKOB 

/HHBapHaHTHOrO Jap.R.D;a/ C yMeHbWeHHe M 

paCCTO.RHH.R. 0Ha cny:>KHT XOpOWHM npu -

6nH:>KeHHeM TOnhKO B o6naCTH He CnHWKOM 

6onhWHX nepe.D;a'l HMnynLca Q 2 

g2 (Q 2) fn Q 2 « 1 . C BWXO.D;OM Ja 3Ty 

o6naCTh pacnpe.D;eneHHe napTOHOB Ha'IHHa 

eT JaBHCeTb OT nepe.D;a'IH, HapywaeTc .R 

aBTOMO.D;enhHOCTh H T • .IJ:. XapaKTep JTH X 

OTKnOHeHHB JaBHCHT OT .D;HHaMHKH B3aHMO 

.D;eBCTBH.R. 3TOT nO.D;XO.D; nponHBaeT CBeT H 

Ha npou~ccw KyMyn.RTHBHoro po:>K.D;eHH.R Ha 

.R.D;pax, nOJBOn.R.R Ka'leCTBeHHO nOH.RTb x a 

paKTepHwe qepTw 3THX npoueccoB. llpoBe 

.D;eHHa.R o6pa60TKa .D;aHHWX no B3aHMO.D;e H 

CTBHIO npHBena K KOppen.RUH.RM, CBH,D;eTenL 

CTBYIOIUHM B nonb3Y 3TOro MeXaHHJMa . 

AHanHJHpoBanHch pa.D;HaUHOHHWe n o -

npaBKH no rny6oKoHeynpyroMy MIOOH-npo 

TOHHOMY pacce.RHHIO B CB.R3H C no,D;rOTaB 

nHBaeMWM 3KCnepHMeHTOM I..J.EPH-OH.HH . 

T O'IHO BW'IHcneHw nonpaBKH K nenTOHHOB 

BepWHHe, a nonpaBKH K a.D;pOHHOB BepWHH e 

HaB,D;eHW B KBapK- napTOHHOM npH6nH:>Ke 

HHH. 

B paMKax MO.IJ:H«i>HUHPOBaHHOB MO.D;en u 

KyTu- BaucKon«l>a pacc'IHTaHw ce'leHH.R rny -

6oKoHeynpyroro pacce.RHH.R non.RpHJOBaH 

Hwx nenTOHOB Ha non.RpH30BaHHWX a,D;pOHaX. 

llpO.D;On:>KanOCb H3y'leHHe CBOHCTB 'lac 

THU B paMKaX KHpanbHOH .D;HHaMHKH, KOT O 

pa.R noMoraeT noH.RTh MHorue HJ xapaK 

TepHwx oco6eHHOCTeH HH3K03HepreTH'IeC 

KOrO BJaHMO.D;eHCTBH.R /pa.D;HYC H non.RpH 

JyeMOCTb nHOHa, ,D;nHHW nHOH-nHOHHOr O 

BJaHMO.D;eBCTBH.R/. BwqucneHbi cna6L ie 

«l>opM«l>aKTopw B Ke 3 -pacna,D;e. PeJynLTa T 

xopowo cornacytJft c.R c 3KcnepuMeHTOM . 

• 

llpe.D;no:>KeHo HOBoe yHHBepcanhHOe cna6oe 

BJaHMO.D;eBcTBHe a.D;pOHHWX TOKOB c 1'1 T ,.,1 /2, 
c noMOIUhiO KOToporo nony'leHo xopowee 

OnHCaHHe HenenTOHHWX pacna.D;OB KaOHOB. 

llpe,D;nO:>KeHa MHOrOKOMnOHeHTHa.R MO

.D;enb .D;n.R nonyHHKnroJHBHWX npoueccoB. B 

paMKaX 3TOH MO,D;enH ,D;aHa HHTepnpeTaUH.R 

3KcnepuMeHTanLHoro noBe.D;eHH.R cpe.D;HeB 

aCCOUHaTHBHOB MHO:>KeCTBeHHOCTH OT nepe

,D;aHHOrO HMnynbCa, a TaK:>Ke JaBHCHMOCTH 

nonyHHKni03HBHOrO Ce'leHH.R OT MHO:>KeCT

BeHHOCTH. fipOHJBe,D;eHa o6pa60TKa 3KCne

pHMeHTanhHWX .D;aHHWX 0 nonyHHKniOJHBHWX 

Ce'leHH.RX, nony'leHHWX Ha .D;ByXMeTpOBOH 

nponaHOBOB KaMepe OHRH, o6ny'leHHOB nu

MeJoHaMH c HMnynhCOM 40 F3B/c Ha cep

nyxoBCKOM yCKOpHTene.PaJBHBanacbnpe,D;

no:>KeHHa.R B )l;y6He MO.D;enb .D;BYX MeXaHH3-

MOB MHO:>KeCTBeHHOrO pO:>K,D;eHH.R. 113y'leHW 

rpynnoBwe oco6eHHOCTH 3TOH MO.D;enu, .D;a

HO ee 0606IUeHHe Ha cnyqau C reHepauHeB 

CTpaHHWX qaCTHU . 

fipOBO.D;HTC.R ,D;anbHeBWee HJy'leHHe 

npOCTpaHCTBeHHO-BpeMeHHOB MO,D;enH MHO

:>KeCTBeHHOrO pO:>K,D;eHH.R a,D;pOHOB B .R.D;epHOM 

BemecTBe. llpe.D;BapuTenLHwe peJynLTaTw 

no.D;TBep:>K.D;aJOT cnpaBe.D;nHBOCTh MO.D;enu. Ha 

OCHOBe MaCWTafiHOB HHBapHaHTHOCTH B 

KOnneKTHBHOM B3aHMO.D;eBCTBHH a,D;pOHOB 

paJBHTa KapTHHa KyMyn.RTHBHWX npoueCCOB 

C y'leTOM fipOCTpaHCTBeHHO·BpeMeHHWX 

4>a¥TOPOB. llony'leHo Y.D:OBneTBOpHTenLHoe 

onucaHHe MeJoo6paJoBaHH.R H no.D;nopo

roBoro pO:>K.D;eHH.R npOTOH- aHTHnpOTOHHbiX 

nap. 

Ha OCHOBe aHanorHH Me:>K.D;Y nenTOHaMH 

H KBapKaMH npe,D;nO:>KeH HOBWB BapHaHT 

Teopuu cna6oro BJaHMO.D;eHCTBH.R. llpe.D;no

naraeTc.R, 'ITO HeBTpHHO HMeiOT Manwe 

MaCCW H HX non.R BXO.D;.RT BO B3aHMO.D;eB· 

CTBHe B BH.D;e cynepnOJHUHH. EcnH MaCCW 

HeBTpHHO pa3nH'IHW, TO nOJIBnJIIOTCJI OCUHn

nJIUHH HeBTpHHO v /1 ~ v e , aHanorH'IHWe 

HJBeCTHWM ocuunnJIUH.RM B ny'IKax K -
MeJoHoB K0 ;! 1(0 . BoJHHKaJOIUHe B Teo-



pHH <l!HJHqecKHe 3<ll4JeKTbl MoryT 6biTL npo

aepeHbl ua onbiTe. 

llpOBO,D;HJIC.II p.II,D; HCCJie,D;OBaHHH Ha CTLI

Ke KBaHTOBO:ij TeOpHH nOJI.II H CTa THCTHqec

Koil MexaHHKH. 

llpe,D;JIO)KeH nO,D;XO,D; K <l!eHOMeHOJIOrH

qecKOMY OnHCaHHIO CBepxnpOBO,D;HHKOB BTO

poro po.n;a, .IIBJI.IIIOIUHHC.II npOCTLIM 0606-

meuueM no.n;xo.n;a, ocuoaauuoro ua ypaaue

HH.IIX rHH36ypra- Jlau,n;ay. C nOMOillbiO ,n;e

TaJILHO pa3pa6oTaHHOH TeOpHH B03MyiUeHHH 

/npHrO,D;HOB npH )J;OCTaToquo CHJILHbiX Mar

HHTHbiX nOJI.IIX/ noJiyqeHbl pe3yJILTaTbl, 

npe.n;cTaBJI.IIIOJ.UHe HHTepec JJ;JI.II HHTepnpeTa

UHH .n;aHHbiX 0 noae.n;eHHH CBepxnpOBO,D;HH

KOB BToporo po.n;a B CBq -nonBx. 

liJyqaJIHCb peweHH.II MO,D;eJI~ lf3HHra. 

lloKa3aHO, qTo )J;JI.II ,D;ByMepHbiX peweTOK 

6e3 nepeceKaromuxcB CB.II3eB: H3 MaTpuquoB: 

<l!opMyJIHpOBKH 3a,n;aqH CJie,n;yeT npe,n;cTaB

JieHHe CTaTHCTHqeCKOB CYMMLI B BH,D;e n<Pa<P

<l!HaHa. HaB:.n;eua peaJIH3aUH.II HHTerpana no 

aHTHKOMMYTHPYIOJ.UHM nepeMeHHbiM, <l!op

MaJILHOe onpe.n;eneuue KOToporo 6biJIO .n;a

uo .liepe3HHbiM H HCnOJIL3yeTC.II B TeopHH 

nOJI.II, TeOpHH cynepCHMMeTpHH H CTaTH

CTHqeCKOB <l!H3HKe. 

,lJ;OKa3aHa HenpepbiBHOCTL 3HTpOnHH ,D;JI.II 

COCTO.IIHHB KBaHTOBOH CHCTeMbl C KOHeq

HbiM qHCJIOM CTeneHeB CB060JJ;bl OTHOCH

TeJILHO <l!HJHqecKOB TOnOJIOrHH • . 

llpO,D;OJI)KaJIHCb HCCJie,D;OBaHH.II Me3o-

aTOMHbiX npoueccoa B aemecTBe H npHMe

HHTeJILHO K 3a,n;aqe Tpex TeJI. Pa3pa6oTaH 

HOBLIH MeTo.n; peweHH.II Ja,n;aqu pacce.IIHH.II B 

KBaHTOBOB MexaHHKe, OCHOBaHHbiB Ha CBe

.n;eHHH ee K 3a,n;aqe ua co6cTBeHHble 3Ha

qe8HH. llpe,n;JIO)KeHO aCHMnTOTHqecKH npH

Be,D;eHHOe a.n;ua6aTuqecKoe npe.n;cTaaneuue 

B 3a.n;aqe Tpex Ten, qTo pewaeT npo6JieMy 

rpauuqublx ycnoau:H B a.n;ua6aTuqecKOM 

npe.n;cTaBJieHHH. BLrqucneuo ynpyroe ceqe

HHe pacce.IIHH.II MIOOHH.II Ha npOTOHe H ceqe

HH.II o6pa30BaHH.II MIOOHH.II B peaKUHH 

f.L + + H .... f.L+ <; + p . 
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CTpyKTypa 

aTOMHOI'O H,l:\pa 

llp H TeopeTuqecKoM auaJIH3e 6oJILworo 

KOJIHqe cTBa HOBbiX 3KCnepHMeHTaJILHbiX 

,n;aHHLIX no CTpyKType .II,D;epHbiX COCTO.IIHHB 

npH npo~e)KyTOqHbiX H BbiCOKHX 3HeprH.IIX 

B036y)K,D;eHH.II OKa3aJiaCL nJIO,D;OTBOpHOB no

JiyMHKp OCKOnHqecKa.ll CBepxTeKyqag MO,D;eJIL 

aTOMHo ro s.n;pa, co3.n;auuas pauee B JIT<I>. B 

3TOB M O,D;eJIH .II,D;po paCCMaTpHBaeTC.II KaK CH

CTeMa HYKJIOHOB B noTeHUHaJILHOB .liMe ,B3aH

MO,D;eHCTBYIOJ.UHX nocpe,D;CTBOM HeKOTOPLIX 

3<ll4JeKT HBHbiX CHJI. llapaMeTpbl noTeHUHaJIL

HOB .IIM LI H KOHCTaHTbl 3<ll4JeKTHBHLIX B3aHMO

.n;eBCTB HH H3BJieKaiOTC.II H3 OnLITa. <I>HKCH

pOBaHHble npH HJyqeHHH HH3KOJie)KaJ.UHX B03-

6y)K,D;e HHH, 3TH napaMeTpbi 3aTeM HCnOJIL-

3YIOTC .II npH pacqeTaX BLICOKOJie)KaJ.UHX co

CTO.IIHHH. B paMKaX MO,D;eJIH y,n;aeTC.II flpa

BHJILHO OnHCaTL B3aHMO,D;eHCTBHe 3JieMeH

TapHLI X .II,D;epHLIX B036y)K,D;eHHH - KBa3Hqac

THU H <Pououoa. YcnexoM Mo.n;enu HBHJIHCL 
I 

pacqe T bl HeBTpOHHLIX CHJIOBbiX <l!YHKUHB B 

.n;e<l!opM HpOBaHHbiX H c<l!epuqeCKHX .II,D;pax, 

npuqeM y,n;aJIOCL npaBHJILHO nepe,n;a Tb H3Me

HeHHe CHJIOBLIX <ilYHKUHH B 3aBHCHMOCTH OT 

Maccoa oro qucna. IIJyqeuLI o6mue 3aKo

uoMepu ocTH <l!parMeHTaUHH o.n;uoKBaJuqac

THqHbJ X COCTO.IIHHB B .n;e<l!opMHpOBaHHbiX H)J;

pax. llpe.n;cKa3aHLI oco6euuocTH B noae.n;e

HHH -CHJIOBOB <ilYHKUHH. Pa6oTa BeJiaCL 

B Te CHOM KOHTaKTe C JIH<I>, <1>311 /06-

HHHCK/ . 

H .n;aauee 3KcnepHMeHTaJILHoe o6uapy

)KeHKe B cpe,D;HHX H T.II)KeJILIX .II,D;pax BbiCO-

KOJie)Ka lllHX /3HeprHH B036y)K,D;eHH.II 

7720 M3B/ KOJIJieKTHBHbiX COCTO.IIHHB C 

177 
= ~ 1 +, 2 ~3- /TaK Ha3LIBaeMLIX HOBLIX 

rHraHT CKHX pe30HaHCOB/ B JJ;OnOJIHeHHe K 

,D;aBHO H3BeCTHOMY ,D;HnOJILHOMY H30BeK

TOpHOM y pe30HaHCy npHBJieKJIO 60JILWOe 

BHHMaHHe <l!H3HKOB. C nOMOIULIO CBepxTe

Kyqeil Mo.n;eJIH .11.n;pa y.n;anocL onuca TL no-
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no>KeHHe H nonHylO sepOBTHOCTL B036y >K

~eHH!I HOBLIX pe30HaHCOB B ~ecilopMHpOBaH-

HLIX !!~pax. lf3yqanHCL ~HnOnLHLIH H30Be K

TOpHLIH, KBa~pynonLHLIH H30BeKTOpHLIH . H 

H30CKanBpHLIH pe30HaHCLI, a TaK>Ke OKT y

nonLHLIH pe3oHaHc. liLinH npoaHanH3Hpos a

HLI 3aBHCHMOCTH HX nono>KeHH!I H WHpHHLI 

OT aTOMHOrO Beca, npoeKU:HH MOMeHTa Kon
neKTHBHOrO COCTOBHHB Ha OCL CHMMeTp HH 

B~pa. IlonyqeHLI nepsLie pe3ynLTaTLI H 3 y

qeHHB ponH pacnpe~eneHHB /cilparMeHT a

U:HH/ O~HOcilOHOHHLIX COCTO!IHHH no 6on ee 

CnO>KHLIM KOHcilHrypaU:HBM B cilopMHpOBaHHH 

WHpHHLI rHraHTCKHX pe30HaHCOB B ccile p H

qeCKHX !!~pax. 3KCnepHMeHTaTopaM Ba>KHO 

yMeTL BLI~enBTL B peaKU:HBX TOT HnH HH OH 

THn KOnneKTHBHLIX B036y>K~eHHH. Y~anOCL 

noKa3aTL, qTo npH pacceBHHH Ha B~pax 

npoTOHOB BLICOKOH 3HeprHH ;- 1 T 3B/ 
npeHMy~eCTBeHHO 6y~yT B036y>K~aTLC!I 

H30CKanBpHLie THnLI, HanpHMep H30CKa

nBpHLIH KBa~pynonLHLIH pe30HaHC. 

IlpO~On>KanHCL HCCne~OBaHH!I HH3K O-

ne>KaiUHX B~epHLIX COCTO!IHHH B cpe~HHX H 

TB>KenLix B~pax. TaK, H3yqeHo snHBHHe 

KBa~pynonLHOrO B3aHMO~eHCTBHB B KaHa ne 

qacTHU:a- qaCTHU:a Ha aHrapMOHH3M B~epHLIX 

Kone6aHHH. 

Ilpo~on>KeHLI Hccne~osaHHB nepexo~HLIX 

B~ep, 6ecnapaMtnpHqecKHX Mo~eneil ~nB 
+ -1 - H 1 - B036y>K~eHHH C yqeTOM cne~CT-

BHH CHMMeTpHH raMHnLTOHHaHa B~pa, T e o

pHH poTaU:HOHHOrO ~BH>KeHH!I H CB!I3H s p a

IUeHH!I C Kone6aHHBMH, a TaK>Ke TeOp HH 

a -pacna~a. Ilepexo~HLie B~pa H3yqanH CL 

~BYMB MeTo~aMH. MeTo~ CTpyTHHCKo ro 

HCnOnL3yeTCB B MO~enH, yqHTLIBalOIUeH K p o

Me noTeHU:HanLHOH TaK>Ke KHHeTHqeCKYIO 

:meprHIO BpaiUeHHB, 3aBHCBIUYIO OT (llopM LI 

B~pa. 0THOCHTenLHO cna6aB 3aBHCHMOCTL 

OT senHqHHLI napaMeTpa ~ecllopMaU:HH a n o 

TeHu:HanLHOH :meprHH ~nB nerKHX H30TOnOB 

B~ep Pt , Po , Pb , Hg npHBO~HT K TOM Y, 

qTo cilopMa !l~pa ,:cHnLHO H3MeHBeTC!I n pH 

ysenHqeHHH yrnOBOrO MOMeHTa COCTOBHH.l. 

CpasHeHHe nonyqeHHLIX 3KcnepHMeHTanL

HO 3HaqeHHH 3HeprHH H HHTeHCHBHOCTeH 

nepeXO~OB C pe3ynLTaTaMH TaKHX pacqeTOB 

rosopHT o pa6oTocnoco6HocTH 3TOH npo

CTOH Mo~enH. Ee nporHOCTHqecKaB Mom

HOCTL BeCLMa senHKa, H aBTOpLI 3TOrO 

HanpasneHH!I HMelOT TeCHLIH KOHTaKT C 

JIJIII a H3yqeHHH pB~a eme nnoxo Hccne

~osaHHLIX 3KCnepHMeHTanLHO H30TOnOB. 

B ~pyroM no~xo~e Hccne~yroTCB He 

TOnLKO HH>KaHWHe npH 3a~aHHOM MOMeHTe 

COCTO!IHH!I nonOCLI, HO H p!!~ ~pyrHX HH3-

KOne>KaiUHX COCTO!IHHH. 06o!ICHBIOTC!I MHO

rHe 3aKOHOMepHOCTH, Ha6nro~aeMLie 3K

cnepHMeHTanLHO, H ~alOTC!I yKa3aHH!I 3K

cnepHMeHTaTOpaM no pa6oTe C HOBLIMH 

B~paMH. B 3TOM no~xo~e KHHeTHqecKaB 

3HeprHB, CBB3aHHa!l C KOne6aTenLHLIM ~BH

>KeHHeM, yqTeHa CTporo, qTo CHHMaeT 

6onLwyro qacTL sonpocos, no~HHMaBWHXCB 

npH o6cy>K~eHHH TeopHH nepexo~HLIX B~ep. 

KonneKTHBHLIH raMHnLTOHHaH Mo~enH, 

BKnroqaromHil He6onLwoe qHcno napaMeT

pOD, OKa3LIBaeTC!I ~OCTaTOqHo eMKHM, qTo-

6LI OnHCaTL BeCLMa pa3H006pa3Hble CHTya

U:HH. IloKa3aHO, qTo B Y -HeCTa6HnLHLIX 

!!~pax ~On>KHLI nOBBnBTLC!I qHCTO ccilepH

qeCKHe COCTO!IHHB, yKna~LIBalOIUHeCB B 

KBa3HpoTaU:HOHHLie nonocLI. PacqeT 3~ecL 

Hy>KeH ~nB TOrO, qT06bl npHBB3aTLC!I K 

KOHKpeTHLIM npHMepaM, H npHMepLI HaH~e
HLI. - 3TO H30TOnLI 190• 192 ( 194)Pt, B KO

TOpbiX npH MOMeHTaX - 12(10) nOBBnBIOTC!I 

H30MepHLie COCTO!IHHB, yKna~LIBalOIUHeCB B 

KBa3HpOTaU:HOHHLie nonOCbl. 

Ilpo~on>KeHO paCCMOTpeHHe cne~CTBHH, 

BLITeKaiOIUHX H3 CHMMeTpHH raMHnLTOHHa

Ha, npH nocTpOeHHH B~epHLIX MO~eneH. 

HcnonL30BaHHe coo6pa>KeHHH o CHMMeTpHH 

n03BOnBeT yMeHLWHTL qHcno napaMeTpOB. 

MeTo~ nposepeH Ha pB~e npHMepos /rH

raHTCKHH pe30HaHC, aHanorOBble COCTOB

HH!I H ~p./. CosMeCTHO c JIJIII H3yqaeTcB 

npOTOHHaB pa~HOaKTHBHOCTL. 



TeopHH 

HAepHbiX peaKQHti 

~JI.II peaKI.J;HH Me:>K,IJ,y T JI)KeJILIMH HOHaMH 

npe,IJ,JIO)KeH MeTO,Il, C,IJ,HHOrO OnHCaHH.II yn

pyroro pacce.HHH.H, ce'leHHii peaK:u;Hii H non

Horo CJIH.IIHH.II, nony'leHLI ypaBHeHH.II, yqu

TLIBaiOII.J;He ,Il,HCCHnaTHBHLie CHJILI H ,IJ,aHa 

nonLITKa 06'h.IICHeHH.II HX MHKpOCKOnH'IeCKO

ro npoHCXO)K,IJ,eHH.H, pa3pa6oTaH HOBLiii Me

TO,Il, y'leTa Hea,IJ,Ha6aTH'IeCKHX 3<WJeKTOB. 

MeTO.IJ. cenapa6enLHoro paJJIO)KeHH.II 

B3aHMO,IJ,eHCTBB.II ycneWHO npHMeH.IIJIC.II ,Il,JI.II 

Bhi'IHCJieHH.II ~OpM~aKTOpOB .IJ.BYXHYKJIOHHLIX 

nepe,IJ,a'l lnpu 3TOM rapaHTBPOBarracL npa

BHJILHa.H aCHMnTOTHKa H YCKOpeHHa.ll CXO

,Il,HMOCTh no cpaBHeHHIO C pa3JIO)KeHHeM no 

O,IJ,HO'IaCTH'IHhiM ~YHKUH.HMI, ,IJ,JI.II peWeHH.II 

3a,IJ,a'IB .Il.BYX :u;eHTpOB ,IJ,n11 npOH3BOJihHhiX 

peaJIBCTB'IeCKHX B3aHMO,IJ,eii:CTBHH C B03-

MO)KHLIM npHMeHeHHeM , K peaKI.J;H.IIM C T.H

)KeJILIMH HOHaMH, ,Il,JI.II pacce.HHHH Ha He

UeHTpaJILHhiX noTeHI.J;HaJiaX C npOH3BOJihHOH 

,IJ,e~opMa:u;ueii:, ,IJ,JI.H peweHH.II TpexqacTH'IHLIX 

ypaBueuuii: Xypu- JleBHHa IMnoroMepHa.H ce

napa6eJIH3aUH.HI C nOJIO)KHTeJILHOH 3Hep

rHeH. 

CoJ,IJ,aHa TO'IHO pewaeMaH MO,IJ,eJIL o6-

paTuoii 3a,IJ,a'IH pacceHHHH, O,Il,HOKaHaJILHOrO 

H MHoroKaHaJILHoro I c y'leToM JaKphiTLIX 

KaHanoBI. Hccne,IJ,oBanucL cBoiicTBa Tpex

qacTH'IHLIX pe30HaHCOB Ha OCHOBe pewe

HH.II 3a,IJ,a'IH runL6epTa -lliMH,IJ,Ta ,IJ,JI.II Tpex 

'laCTHU. 

3aKOH'IeHLI pac'leTLI npo:u;ecca pa,IJ,ua

UHOHHoro 3aXBa Ta nHOHOB Ha ,IJ,eHTpOHe. llpH 

H3y'leHHH 3<WJeKTOB 06MeHHhiX TOKOB B ner
KHX .H,IJ,pax IB peaKUHH f.L- 3 He -+

3H v y I 
npoBO.IJ..IITC.II pac'leTLI ,IJ,JIH nony'leH~H pea

JIHCTH'IecKoii BOJIHOBOH ~YHKUHH ,IJ,JI.II 
3 He H 

3 H Bapua:u;HOHHLIM MeTO.IJ.OM. Ha ocHoBe 

MeTO,IJ,a ~YHKUHH rpuHa 6LIJI npe,IJ,JIO)KeH 

npOCTOH cnoco6 Bhi'IHCJieHHH nOJIHOH 3Hep

rHH CB.113H .II,Il,ep. 

llpH HCCJie,IJ,OBaHHH ~eHOMeHOJIOrHH 

peaKUHH CJIHHHH.II 06Hapy)KeHO, 'ITO yBenH-
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'leHHe .IJ.O 6ecKoHe'IHOCTH MHHMoii qacTH 

OnTH'Ie CKOrO noTeHI.J;HaJia He 3KBHBaJieHT

HO, K a K ,IJ,yMaJIH paHLWe, nepeXO,IJ,y K MO

,IJ,eJIH " qepHoro .H,IJ,pa". C~opMynupoBaHa Ho

Ba.H M O,IJ,eJih peaKI.J;IlH CJIHHHH.II H npe,Il,CKa-

3aHO Cy~I.J;eCTBOBaHHe TpeTLero pe)KHMa B 

3Hepre TH'IeCKOH 3aBHCHMOCTH Ce'leHH.II 

CJIH.IIHH .II, 'ITO nO,IJ,TBep)K,IJ,aeTC.II He,IJ,aBHHMH 

HJMep eHH.IIMH .IJ.JI.H peaKUHH 
32 s + 24 Mg 

B npn MeHeHHH K o6pa3oBaHHIO oqeHL T.H

)KeJILIX CHCTeM MO,IJ,eJih n03BOJI.IIeT no-RHO

MY n o ,IJ,OHTH K o:u;eHKe OTHOCHTeJILHOH ponH 

npo:u;e CCOB CJIH.IIHH.II, KBa3H,IJ,eneHH.II H peaK

UHH rny60KOHeynpyrHX CTOJIKHOBeHHH T.H

)KeJILIX HOHOB. B qacTHOCTH, ,IJ,aHo Ka'lecT

BeHHO 06'h.IICHeHHe pe3KOMY pa3JIH'IHIO B 

xapaKT epe pacnpe,IJ,eneHHH npO.IJ.YKTOB pe

aKuHii Ar + U Kr + W , npHBO.IJ..IIIUHX K 

COCTaB HhiM CHCTeMaM, 6JIH3KHM no COCTa

BY H 3 H eprHH B036y)K,IJ,eHH.II. 

H a OCHOBe KaCKa,IJ,HOH MO,IJ,eJIH .H,IJ,epHhiX 

CTOJIKH OBeHHH YCTaHOBJieHO, 'ITO npH CT1'>JIK

UOBeHH H T JI)KeJihlX HOHOB C .II,IJ,paMH npH 

3HeprH H 1-2 T3B/HYK/l. I.IJ.aHHLie JiepKnHI 

y,IJ,apHhle BOJIHhi B03HHKaTh He MOryT. BecL

Ma H TepeCHO, O,IJ,HaKO, 'ITO npH TaKHX 

CTOJIKH OBeHH.IIX MO)KHO ,Il,OCTH'Ih CHJihHOrO 

C)Ka T .H .II .H,IJ,epuoro BeiUeCTBa Ja BpeMH no

p.II,Il,Ka BpeMeHH CTOJIKUOBeHH.II B JIOKaJILHOM 

06'heM nop.H,IJ,Ka 2 C/J.M, r,IJ,e nJIOTHOCTh 

B na6o paTOpHOH CHCTeMe KOOp,Il,HHaT B 5-
7 pa3 npeBLIWaeT .H,IJ,epHyiO. llpO.IIBHT JIH 

ce6.11 B 3THX YCJIOBH.IIX nHOHHhiH KOH,IJ,eH

CaT, IIOKa)KyT ,IJ,aJILHeHWHe HCCJie,IJ,OBaHH.II. 

Hccne,IJ,oBanc.H ,IJ,pyroii Bonpoc ua CTLIKe 

C ~H3HKOH 3JieMeHTapHhiX 'laCTHU - KyMy

JI.IITHBH Oe o6pa30BaHHe nHOHOB B npOTOH

.II,Il,epllhiX CTOJIKHOBeHH.IIX I.IJ.aHHhle JIB31. 

lloKa3a HO, 'ITO 3KCnepHMeHT MO)KHO 06'h.HC

HHTL, eCJIH npe,IJ,nOJIO)KHTh, 'ITO pO)K,IJ,eHHe 

nHOHOB npOHCXO,Il,HT Ha rpynne H3 2-4 CHJih

HO C)Ka TLIX HYKJIOHOB - ~JIYKTOHaX IH,IJ,e.ll 

)l;.H.Ji OXHHI.J;eBa, 1957 r.l. HHTepeCHO, HTO 

pa3Mep hl 3THX ~JIYKTOHOB OKa3LIBaiOTC.II 

6JIH3K MH K pa,IJ,HYCY OTTaJIKHBaTeJILHOrO 

Kopa NN-BJaHMO.IJ.eiicTBHii, T.e.nnoTHOCTL 
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HX B HeCKOJILKO pa3 npeBLIWaeT 06LI'IHYIO 

B~epHyiO. noHCK npOBBJieHHH $JiyKTOHOB B 

~pyrHX npoueccax H aHaJIH3 B03MO)I(HOC TeH 

B~epHOH $H3HKH ~JIB OnHCaHHB HX ~BH)I(eHH.B 

B B~pax - npe~MeT ~aJILHeHWHX HCCJie 

~OBaHHH. 

3aBepweH UHKJI HCCJie~OBaHHH CJia6LIX 

B3aHMO~eHCTBHH B aTOMHLIX B~pax n pH 

npOMe)l(yTO'IHLIX 3HeprHBX. no MaTepu a

JiaM HCCJie~oBaHHH, npOBO~HMLIX B JIT <l> 

c 1963 r. COBMeCTHO c $H3HKaMH HHI1J I<I> 

MrY H JI.Hn OH.HH,rocy~apcTBeHHLIM x o

MHTeToM CoBeTa MHHHCTpoB CCCP no 

~eJiaM H306peTeHHH H OTKpLITHH 3aperHCT

pHpOBaHO no~ .N2173 B rocy~apCTBeHHOM 

peecTpe CCCP OTKPLITHe BBJieHHB pe 3 o

HaHCHoro norJIOIUeHHB OTPHUa TeJILHLIX M IOO

HOB aTOMHLIMH B~paMH. 3aBepweHLI HCCJie

~OBaHHH B3aHMO~eHCTBHB MIOOHOB C ~eHT

pOHOM • c UeJILIO H3BJie'leHHB HH$OpMaUHH 

0 KOHCTaHTaX CJia6oro B3aHMO~eHCTBHB H 

H3y'leHHB xapaKTepHCTHK HeHTpOH·HeHT" 

pOHHOro B3aHMO~eHCTBHB npH MaJILIX 3He p

rHBX. Pe3yJILTaTLI uccne~oBaHHH nocJiy)l(u

JIH OCHOBOH ~JIB nJiaHHpOBaHHB 3KCnepHMe H

TaJILHLIX HCCJie~OBaHHH 3TOrO npouecca K aK 

B OH.HH, Tax H B SIN /IliBeuuapcx uu 

HHCTHTYT B~epHLIX HCCJie~OBaHHH/. 

npo~OJI)I(aJIOCL HCCJie~oBaHHe B3aHM O

~eHCTBHB nH·Me30HOB C aTOMHLIMH B~paMH. 

OcHOBHoe BHHM~HHe 6LIJIO y~eJieHo e~HHOMY 

onucaHHIO ynpyroro npouecca pacceBHHB 

nH·Me30HOB H Me30aTOMHLIX xapaxte p H

CTHK. HH$opMaUHB, HaxonneHHaB B na6 o

paTopHH npH uccne~oBaHHH ynpyroro p a c

ceBHHB JJieKTpOHOB, HCnOJIL30BaHa ~JIB H 3 y

'leHHB BJIHBHHB B~epHOH CTPYKTYPLI Ha n p o

uecc pacceBHHB nu-Me30HOB. H3y'leHa 3 a

BHCHMOCTL Ce'leHHB ynpyroro pacceBHHB 

nu-Me30HOB oT CTPYKTYPLI nHoH-HYKJio H

HOH aMnJIHTY~LI H xapaxTepa ee JKCTpan o

JIBUHH 3a MaccoByro noBepxHOCTL. Hccn e

~oBaHHe pa~uauuoHHoro 3axBaTa nu-Me 3 o

HOB JierKHMH B~paMH HarJIB~HO ~eMOHCT

pHpyeT npOBBJieHHe KOJIJieKTHBHOH npHpO~LI 

B036y)l(~eHHB B~~P B JTOM npouecce, no~-

TBep)l(~aB YHHBepcaJILHYIO npHpo~y B03-

6y)l(~eHHB ruraHTCKoro pe3oHaHca. 

TeopHSI 

KOHAeHCHpOBaHHOrO COCTOSlHHSl 

npoBO~HJIHCL aKTHBHLie HCCJie~OBaHHB 

no TeMaTHKe JIH<l>, B 'laCTHOCTH KOJIH'IeCT· 

BeHHO HCCJie~oBaHLI HOBble MeXaHH3MLI Ha

rpeBaHHB yJILTpaXOJIO~HLIX HeHTpOHOB. no

Ka3aHO, 'ITO HaJIH'IHeM 15- 20o/o BO~Opo~a 
B npunoBepxHOCTHOM cnoe I 100A/ - a JTO 

BnOJIHe peaJILHOe KOJIH'IeCTBO BO~Opo~a B 

ycJIOBHBX JKcnepHMeHTOB c YXH - BnOJIHe 

06bBCHBIOTCB aHOMaJILHO MaJILie BpeMeHa 

y~ep)l(aHHB. 

npe~JIO)I(eH HOBLIH, CB060~HLIH OT Ka

KHX- JIH60 MO~eJILHLIX npe~nOJIO)I(eHHH, Me

TO~ HaXO)I(~eHHB npoueHTa 6o3e·KOH~eH

CaTa Ha OCHOBe aHaJIH3a rJiy60KOHeynpy

roro pacceBHHB Ha CMeCH 
3 He H 4He H 

Ha 'IHCTOM 
4 He npH $uxcupoBaHHOH npe

~eJILHOH TeMnepaType. Kax H3BeCTHO H3 

3KCnepHMeHTOB, MaJiaB KOHUeHTpaUHB jcj 
3 

npHMecH He npHBO~HT K HC'Ie3HOBeHHIO 

cBepxTeKy'leCTH npH T k (c) < Tk (0). ,D;nB 
yBepeHHLIX oueHoK npoueHTa 6o3e -xoH~eH

caTa Tpe6yeTCB nOBLICHTL HHTeHCHBHOCTL, 

xoTopaB ~aeTcB ceuqac Ha 111iP, Ha nopB

~ox - JTO 6y~eT ~OCTH)I(HMO Ha Hli P- 2 -
H o6ecne'IHTL OTBO~ TenJia, BLI~eJIBIOIUerOCB 

3a C'leT peaxuuu n + 3 He ... 4He + Q (c) 

/~JIB 50/o paCTBOpa 
3He B 

4He H npH HH

TeHCHBHOCTH ny'IKa - 2 ·10
2 

H€U11lp./c • CM 
2

, 

Q -II I 3 I /50/o/ = 2,9 ·10 KQ/l C • CM • 

Hccne~oBaH Bonpoc o6 onpe~eneHHH 

Tuna MarHHTHLix CTPYKTYP c noMOJULIO~H$
paKUHH HeHTpOHOB, H npoaHaJIH3HpOBaHLI 

oco6eHHOCTH Heynpyroro pacceBHHB HeHT

poHoB Ha cerHeTOJJieKTpHKaX C BO~Opo~

HLIMH CBB3BMH. B HaCTOBIUee BpeMB B MH" 

poBoH JIHTepaType wupoxo o6cy)l(~aeTCB 

np06JieMa OnHCaHHB MarHeTH3Ma MeTaJIJIOB 

H cnnaBoB. B CBB3H c JTHM B OH.HH co

CTOBJIOCL 06Cy)l(~eHHe BOnpoca 0 TOM, t<a-



KHM o6pa3oM H3 aHaJIH3a cneKTpa Heynpy

roro pacce~HH~ HeHTpOHOB ~eppOMarHHT
HhiMH nepeXO,IJ;HhiMH MeTaJIJiaMH MO:lKHO C,IJ;e

naTI. BW:BO.IJ; o npHMeHHMOCTH TOH HJIH HHOH 

TeopeTH'IeCKOH MO,IJ;eJIH onHCaHH~ MarHe

TH3Ma. 

llpO,!J;OJI)KaJIHCb HCCJie,IJ;OBaHH~ no pac

npOCTpaHeHHIO MeTO,IJ;a annpOKCHMHPYIOUUIX 

raMHJILTOHHaHoB H.H.IioroJII06osa /Mn./ Ha. 

HOBble KJiaCChl MO,IJ;eJibHbiX raMHJILTOHHaHOB; 

no paBHOBeCHW:M csoicTBaM pa3ynop~.IJ;o

'leHHw:x O,IJ;HOMepHW:X CHCTeM; no MO,IJ;H~HKa
UHH CBOHCTB CHCTeM, MO,IJ;eJIHpyiO~HX Jia3e

pw:-Ma3epw:; no CTPYKTYPHW:M ~30BbiM ne

pexo.IJ;aM 3,IJ;eCb y.IJ;aJIOCb yJiy'IWHTb 

pe3yJILTaTW: WHpOKO pacnpOCTpaHeHHOrO 

sapHaHTa MeTo.IJ;a caMocornacosaHHoro no

n~; no npo6neMe "MeTaJIJIH'Iecxoro" BO.IJ;o

po.IJ;a H BKJia.IJ;y MHOrO'IaCTH'IHhiX CHJI B yn

pyrBe CBOHCTBa MeTaJIJIOB; no YTO'IHeHHIO 

aCHMnTOTH'IeCKHX OUeHOK 6JIH30CTH CBO• 

6o.IJ;HW:X 3HeprHH /npH c\IHKCHposaHHOM N H 

npH N-+ oo , N - 'IHCJIO qacTHU B CHCTeMe/ 

Ha OCHOBe HCnOJib30BaHHB MeTO,IJ;a KOHTH• 
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HyaJibHOrO HHTerpHpOBaHHB H MeTO,IJ;a ne

peBaJia. 

H a qa Tbl Hccne,IJ;oBaHHB ps,IJ;a axTyan&

HW:X n po6JieM TeopHH KOH,IJ;eHCHpOBaHHOrO 

COCT OBHHB. B TeopHH CJiy'laHHbiX 6Jiy)K,IJ;a

HHH Ha nnocxoi KBa.IJ;pa THOH peweTKe y.IJ;a

JIOCb pa3BHTb nepcneKTHBHble aHaJIHTH'IeC

KHe M eTO,IJ;bl noJiy'leHHB CTaTHCTH'IeCKOH 

CYMMbl J1 HeKOTOpbiX KOppeJIBUHOHHbiX ~YHK
UHH. Ps.IJ; cTporHx pe3yJI&TaToB y,IJ;anoc& 

nOJIY'IHTb B CTaTHCTH'IeCKOH MeXaHHKe CH

CTeM MHOrHX 'laCTHU, B3aHMO,IJ;eHCTBYIO~HX 

nocpe,D;CTBOM CHJibHO CHHryJIBpHbiX noTeH

UHaJIOB /OHH 06bi'IHO H HCnOJib3YIOTCB npH 

KOHKpeTHbiX paC'IeTaX B TeOpHH KOH,IJ;eH· 

CHpOBaHHOrO COCTOBHHB/. HHTepeCHble HO

Bble p e3yJILTaTbl noJiy'leHbl B TeOpHH MO

Jiei<yJIBpHbiX KPHCTaJIJIOB npH y'leTe pe3o

HaHcHoro B3aHMO,IJ;eHCTBHB H BJIHBHHB KOJie-

6aHHH peweTKH - CBOHCTBa MOJieKyJIBpHbiX 

I<pHCTaJIJIOB HHTeHCHBHO HCCJie,IJ;yiOTCB B Ha

CTOB~ee BpeMB B JIH<Il. YT<)'IHeHbl ,IJ;eTaJIH 

BaKaHCHOHHOrO MeXaHH3Ma ,IJ;H~Y3HH B MO· 

HOKPHCTannax H cnnasax. 



B J>aKy cocmo.JIAC.JI Bceco103Hblii ceMUHap no npo6Ae
MaM cmamucmu'lecKoii tjJu3uKu, opzaHU3o6aHHblii AKa 
oeMueii HOYK A3ep6aiioxaHCKOii CCP. CeMUHap 6biA 
noc6.!1JIIeH o6cyxoeHuiO 6onpoco6 H06eiiwezo pa36U
IIU.JI Meiii0006 aKaOeMUKa H.H.J>oZOAI0606a. 

TAa6HOe 30aHue 
A3ep6arloxaHcKoii 

AKaoe,wuu 
CCP. 

HOYK 

06cyxoeHue npozpaMMbl uccAeOo6aHuii 6 o6Aacmu 
Ma•eMa•uKu u MexaHUKU y npe3uoeH•a AKaoe,wuu 
HOYK A3ep6aiioxaHCKOii CCP aKaOeMUKa r.E.A6oyA
Aae6a /Ha CHUMKe 6 lleHIIpe/. Cnpa6a - aKaOeMUK 
H.H.l>oZOAI0606, 6b1CIIIynael/l oupeKIIIOP HHCIIIu•y•a Ma 
•eMa•uKU u ,wexaHuKu 'IAeH- KoppecnoHOeHII AKaOeMUU 
HaYK A3ep6aiioxaHcKoii CCP ti'.T.Mazcyoo6. 

AKaOeMUK H.H.J>ozoAI0606 noce•UA llleMaXUHCKYIO .. 
ac•potjJu3u'lecKyiO o6cep6a•opu10 AH A3CCP. r 

AKaOeMuK H.H.EozoAJo6o6 6blc•ynae• c OOKAaOoM 
Ha ceMUHape 6 KpyZAOM 3aAe llpe3UOUyMa AKaOeMUU 
HayK A3ep6arloxaHcKoii CCP. 



Yt~eHI>te OIIIOeAa 111eopuu .110pa Jla6opa111opuu •eopelllut~ecKou t,/JU3UKU noAy'IUAU H061>te 6aXHI>te pe3yAI>IIOIII>I a uc
cAeoo6aHuu CIIIPYKIIYPI>I QIIOMHI>IX Jloep. lJUKA pa6011 "K6a3U'IQCIIU'IHI>Ie U t/JOHOHHI>Ie HU3KOAeXOU1Ue COCIIOJIHU./1 
oet,/JopMUP06QHHI>IX .110ep" YOOCIIOeH l-ou npeMUU HQ exeZOOHOM KOHKypce AY'IIUUX pa6011 OHJIH. Ha CHUMKe: 
pa6ot~ee coeet~~aHue ceK•opa c•PYKIIYPI>I .11opa npoeoou• pyKo6odulleAI> o•oeAa npo(Jeccop B.r. CoA061>ee. 

CompyoHuKu o111oeAa 61>1Au cpeou aK•uaHI>tx 
opzaHU3QIIOp06 MexoyHapOOHOU KOHt/JepeH
IJUU no u36paHHI>IM 6onpocaM CIIIPYKIIYPI>I 
.110pa, COCIIOJI61Ueuc.11 6 /].y6He /UIOHI> 
1976 z./. 

Beoe11c.11 MallleMalllut~ecKuu aHaAU3 pe3yAI>" 
1101106 3KCnepUMeHII06 C 11./IXeAI>IMU UOHQMU. 
Teope•uKu o•oeAa ocyt~~eCIII6A.IIIOII •ecHI>tu 
KOHIIQKIII C 3KCnepUMeHIIQIIOpaMU 6 nAQHU" 
p06QHUU U QHQAU3e pe3yAI>IIQII06 3KCnepu
MeHII06. 



Otmo U3 60AbiUUX MeponpU.IIIIIUU C06ellla MOAOOb.IX 
y'leHbiX u cne11uaAucmo6 OH.JIH - mpaOUIIUOHHa.ll X 
MexoyHapOOHQ.II IUKOAQ MOAOObiX y'leHbiX no t/JU3UKe 
6biCOKUX 3Hepzuii. 0Ha 6b1Aa opzaHU306aHa OHJIH 
u AKaOeMueii HQYK A3ep6aiiOJICQHQ npu noooepJICKe 
l(K BJIKCM u l(K JIKCM A3ep6aiioxaHa. lliKoAa npo
xooUAa 6 ceHIII.116pe 6Au3 HaKy. Ilpo(!eccopaMu IUKOAbl 
6biAU 6eoy111ue cne!IUaAUCIIIbl cmpaH- y'laCIIIHUII OHJIH 
U Opyzux ClllpaH. 

Ilpo(!eccopa IIIKOAb.l c.c,repaullleiiH IH.~B3/, 
E.JI. tl>er1H6epz, /~HAH/, A.1?w.11ow3 /Fap6apoc~ruil 
yH- •, CJJJA/, H .r.,4Jtta;tJpoe /HH- • ~u3u~ru AH 
A3CCP/. 

B npe3uouyMe 3aKAIO'IUIIeAbHozo 3aceoaHu.ll IUKOAbl: 
npeoceoalleAb C06ellla HQY'IHbiX KOHCYAbiiQHI/I06 IUKOAbl 
a~raoeMUK H.H.HozoAro6o6, npe3uoeHIII AH A3CCP l. 
a~raoeMuK r.H.A6oyAAae6, aKaoeMuK AH A3CCP , 
A.H.FyceiiH06, 'IAeHbl C06el/la KOHCYAbiiQHIII06 npot/Jec
cop ,l{.Kuau, 'IAeH- KoppecnoHOeHIII AHCCCP B.II.,l{xe
Aeno6, npeoceoal/leAb opzKoMul/lella npo(!eccop 
B.r.Kaobraue6cKuii. 

" 

AKaoeMUK H.M.IloHI/IeKop-
60 /OHJIH/ 'IUI/Iael/l AeK
IIUIO. 

JleKIIIOP IIIKOAb.l JI.A. CAen
'feHKO /Ha CHUMKe 6 11eH111· 
pe/. 



Fpynna .woAoClwx a3ep6auClxaHcKux y'leHwx U3 HH
c•u•y•a lPU3UKU - y'IOCIIHUKOB IUKOAI>I. B 11eH11pe 
CHUMKQ - 306eClyiOIJIUU A060pallopueu lPU3UKU 61>1COKUX 
3Hepzuu 0. E.A6CluHoa. Co3ClaHHaJI HeOOaHo Aa6opa
•opuJI aKIIUBHO y'lac•aye• a 3Kcnepu.weH•ax, npoao
ClUMI>IX Ha ycKopulleAJIX )fy6HI>I u Cepnyxoaa. 

PeKIIOp IUKOAW MOAOClWX 
~ y'leHWX P.M.Mup-Kacu-

M06 /Ha CHUMKe cnpaaa/. 

ABIIOP I#UKAQ AeKI#UU npo· 
!Peccop B.J11011 /C•eH
!PopCl, COlA/. 
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Jla6opaTOpHH 

BbiCOKHX 
u 

~HeprHH 

• 

--

B na6opaTopHH npoBo,nunHcb uay'IHble 
HCCne,noBaHHX B o6naCTH ~H3HKH JneMeH
TapHblX 'laCTHil, penXTHBHCTCKOH X,nepHOH 
~H3HKH; pa60Tbl no C03,naHH10 HOBblX npH-
6opOB ,nnx ~H3H'IeCKHX 3KCnepHMeHTOB, no 
COBepweHCTBOBaHHIO MeTOAHKH npoBe,neHHX 
3KcnepHMeHTOB, no pacwupeHHIO BOJMo~
HOCTeii CHHXpO~a30TpOHa KaK penXTHBHCT
CKOrO ycKopuTenx x.nep. Ba~Hax qacTb 
Hay'IHOH nporpaMMbl na6opaTopHH 6blna 
CBX3aHa C 3KCnepHMeHTaMH Ha cepnyXOB
CKOM YCKOpHTene H yCKOpHTene B lia
TaBHH. Ha CHHxpo~aJoTpoHe na6opaTopHH 
60nbWHHCTBO 3KCnepHMeHTOB npOBOAHnOCb 
no nporpaMMe uccne.noBaHHH B o6nacTH 
penXTHBHCTCKOH x,nepHOH ~H3HKH. Ilpo,non
~anacb pa3pa6oTKa npoeKTa ~ecTKo~oKy
cupyromero ycKopuTenx x.nep - HyKnoTpoHa . 

HayqHo-~cc~e~oBaTe~bCKHe 

pa6oTbi 

iloBe)J;eHHe . 

aMll~HTYA pacce»HH» 

B 3aBHCHMOCTH OT 3HeprHH 

B3aHMO,ll;eHCTBYIOmHx qaCTH[( 

3aeepweHa o6pa6omKa oaHHbiX u noAy
'leHbl oKOH'lameAbHbte pe3yAbma1Tibl no pe
zeHepaflUU HeUITipaAbHbiX KQOH06 Ha Oeu
ITiepUU U yzAepooe B HHTepBane HMnynbCOB 
KaoHoB 14-50 F3B/c c noMOIIlbiO ycTa
HOBKH JilfC Ha cepnyXOBCKOM YCKOpHTene. 

IlpXMblM cnoco6oM noKaJaHo HanH'IHe 
HHTep~epeHl.lHH B ABYXnHOHHbiX pacna,nax 
KI,-MeJoHOB H pereHepupoBaHHblX HMH B 
~HAKOM .neiiTepHH K5 -MeJOHOB. YcTaHoB
neHo, 'ITO MO,nynb MOAH~HilHPOBaHHOH 
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TpaHCMHCCHOHHOH aMnnHTY.Ahl H .AH<WlepeH
UHanbHOe ceqeHue pereHepauuu H3MeH.HJOT
C.ft C HMnynbCOM B COOTBeTCTBHH C npe,D;
CKa3aHH.ftMH MO,IJ;enH KOMnneKCHbiX yrno
BbiX MOMeHTOB, Y'IHTbiBaJOil{HX BbinOnHe
HHe TeopeMbl IIoMepaH'IyKa. IIony'leHo, 'ITO 
Mo,IJ;ynb aMnnHTY.Ahl 1 F2 tlo _ p-0,55±0,08, 
r,IJ;e P - HMnynbc KaOHOB, F3B/ c. <l>a3a 
aMnnHTY.Ahl pereHepauuu KaOHOB Ha ,IJ;eii:
Tepuu He 3aBHCHT OT HMnynbCa KaOHOB 
B o6nacTH 10-50 F3B/c u ee cpe,D;H.ft.ft 
senH'IHHa pasHa -131 ±3°, 'ITO c ornacy
eTC.ft C npe,IJ;CKa3aHH.ftMH MO,IJ;enH KOMn
neKCHbiX yrnOBbiX MOMeHTOB C yqeTOM 
BKna,IJ;a B aMnnHTY.AY w -nonJOca u Bblnon
HHMOCTH TeopeMbl lloMepaH'IyKa, a TaKme 
cnymHT 6e3MO,IJ;enbHbiM yKa3aHHeM Ha TO, 
'ITO aMnnHTy,IJ;a TpaHCMHCCHOHHOH pere
H~pauuu y,IJ;osneTBOp.HeT Tpe6osaHH.ftM aHa
nHTH'IHOCTH H nepeKpeCTHOH CHMMeTpHH. 

C HCnOnb30BaHHeM OnTH'IeCKOH TeO
peMbl Bbl'IHCneHbl pa3HOCTH nonHbiX ceqe
HHH B3aHMO,IJ;eii:cTBHii: Heii:TpanbHhiX KaOHOB 
u aHTHKaOHOB Ha ,IJ;eii:Tepuu. Hx a6conJOT
Hble BenH'IHHbl H 3HepreTH'IeCKHe 3aBHCH
MOCTH HaXO,Il;.ftTC.ft B XOpOWeM COrnaCHH 
C COOTBeTCTBYIOJUHMH BenH'IHHaMH ,IJ;n.ft 3a
p.HmeHHbiX KaOHOB, 'ITO .ftBn.fteTC.ft HOBbiM 
3KCnepHMeHTanbHbiM ,IJ;OKa3aTenbCTBOM 
H30CnHH-HHBapuaHTHOCTH B3aHMO,IJ;eHCT
BH.ft KaOHOB. 

C ucnonb30BaHHeM ,IJ;aHHhlx . o pereHe
pauuu Ha so,D;opo,D;e u ,IJ;eii:Tepuu Bhl'IHcne
Hhl MO,IJ;ynb aMnnHTY.Ahl H pa3HOCTH non
HbiX Ce'leHHH Heii:TpanbHbiX KaOHOB H aHTH
KaOHOB Ha Heii:TpoHax. IIoKa3aHo , 'ITO ux 
HMnynbCHa.ft 3aBHCHMOCTb aHanorH'IHa HM
nynbCHOH 3aBHCHMOCTH 3THX BenH'IHH ,IJ;n.ft 
BO,D;OpO,D;a H ,IJ;eHTepH.H, a pa3HOCTb nonHbiX 
Ce'leHHH HeHTpanbHbiX KaOHOB H aHTHKao
HOB Ha Heii:TpoHax cosna,IJ;aeT co 3Ha'leHH.ft
MH, nonyqeHHbiMH B 3KCnepHMeHTaX C 3a
p.JI)KeHHbiMH KaOHaMH Ha npOTOHaX, T.e. 

C ,IJ;aHHbiMit ,IJ;n.ft H30TOnH'IeCKH conp.HmeH
HbiX peaKUHH. 

Haii:,IJ;eHo, 'ITO 

a ( K 0 n) -a ( K0 n) ~ (2,1 ±O,l)[a( K-p) -a (K+p)] . 

CornacHo npe,D;cKa3aHH.HM, c,IJ;enaHHhiM Ha 
OCHOBe MO,IJ;enH KBapKOB C yqeTOM CnHHOB, 
3TO 03HaqaeT BblnOnHHMOCTb COOTHOWe
HH.ft ,r:t;moHCOHa- Tpeii:MaHa ,IJ;n.ft pereHepa
UHH Ha ,IJ;eii:TepHH H BO,D;OpO,D;e B HHTepsane 
HMnynbCOB 10750 F3B/c.0THoweHue pa3-
HOCTH Ce'leHHH KaOHOB Ha npOTOHaX H 
Heii:TpoHax, pasHoe 2,1±0,1, xopowo corna
cyeTc.H CO cne,IJ;CTBH.ftMH, BbiTeKaJOil{HMH 
H3 paseHCTBa ~a3 aMnnHTY.Ahl pereHepa
UHH Ha npOTOHaX H HeHTpOHaX. 

3KcnepuMeHTanbHO noKa3aHo cymecT
sosaHue .AH~paKUHOHHoii: pereHepauuu Kg -
Me30HOB C nOMOil{biO KL -Me30HOB Ha BO
,D;OpO,D;e H ,IJ;eii:Tepuu. B paMKax o6o6meH
HOB ~OpMynbl rx.Aa onpe,IJ;eneH HaKnOH ,IJ;H~
~epeH.u:HanbHOro ce'leHH.ft npouecca, pas
HbiH A = 15 I T3BI-2

, u noKa3aHa ero He-
3aBHCHMOCTb OT HM~nbCa B o6naCTH 10-
50 F3B/c. IIony'leHHble pe3ynbTaTbi no 
ynpyroii: pereHepauuu cornacyJOTC.ft c napa
MeTpH3auueii:w -TpaeKTopuu: aw(t) =aw(O) + 
+a;,., (t). ,[t;n.H ac.:;(t) nonyqeHo: ac.:;(t ) = 
= 10,93±0,211 I F3BI - 2 . 

Ha ocHoBe aHanu3e 7366 co6hiTHii: pe
reHepauuu K1 .... ~s Ha yrnepo,D;e a uH
Tepsane HMnynbC9B OT 10 .AO 30 F3B/c 
onpe,D;eneHa 3aBHCHMOCTb MO,IJ;yn.H aMnnu
TY.Ahl pereHepauuu IF I c - p-0 •62 ±0,l~<l>a3a 
aMnnHTY.Ahl He 3aBHCHT OT BenH'IHHbl HM
nynbca KaoHa B HHTepsane 10730 F3B/c 
u pasHa ¢ c = -126 ±14°. IIapaMeTpH3aUH.ft 
w - TpaeKTopuu npu I t I ,.,Q npHBO.AHT K se
nH'IHHe aw (0) = 0,40±0,16. 3KcnepuMeH
TanbHbie ,IJ;aHHhle no pereHepauuu KaoHOB 
Ha yrnepo,D;e cornacyJOTC.ft c npocToii: Mo
,IJ;enbJO KOMnneKCHbiX yrnOBbiX MOMeHTOB, 
y'IHTbiBaJOmeii: w -nonJOc u BbmonHHMOCTb 
TeopeMhl IIoMepaH'IyKa. 

Pe3ynbTaTbl nonyqeHhl B COBMeCTHOH 
pa6oTe yqeHbiX OHJIH, HJIHJI3 H BXTii 
liAH ICo~u.HI, U.H<I>H BAH lliy,IJ;anewTI, 
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lf<I>B3 AH r ,D;P IU:oii:TeHI, <I>H' qCAH 
/llparal, TrY IT 6unucul. 

HccAeooeaHo ynpyzoe a p - pacceJIHue 
npu HMnynLcax anL!}la-qacTH~ 1,75; 2,5 1 
H 4,13 F3B/HYKA. c noMOI.QLIO cneKTpo 
MeTpa .II,D;ep OT,D;a'IH Ha CHHXP04!a30TfOHe 
OM.HM. · Ha ocuoae auanu3a 0,5x10 co -
6blTHH uccne.n;oaanacL o6naCTb nepe,n;aq 
no I tl OT 0,002 ~o0,041/ F3B/cl 2, BKnro 
qaromaJI Kynou- .11,n;epuyro HHTep!}lepeuu;uro 
I puc. 11. ,D;n.11 aenH'IHH p I OTHoweuue 
peanLHOH 'laCTH aMnflHTY,D;bl pacce.IIHH.II 

~-Hep 

4,13 rae 

\75 raa 

0 O.Ot 0.01 0.05 0.04 
It I (r3B/C)2 

Puc . 1. ,4urjrjepeHIJUOAI>Hble ce'leHU.!I ynpyzozo pacceJI · 
HUJI OAbrja· 'IQC/IIUIJ HQ npOIIIOHQX npu UMnyAbCQX 1, 75; 
2,51 U 4,13 r:JB/HYKA., npueeOeHHble K a6COAIOIIIHOU 
IUKQAe C nOMOIJibiO rjopMyAbl .6eme npu a(up) tot = 
= 1·33 M6 . 
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MHHMoii: qacTul u b luaKnou JaaucuMo
CTH ,D;H~epeH~BaflLHOrO Ce'leHHJI da/dtOT 
t I nony'leHbl 3Ha'leHHJI: 

npu 1,75 F3B/HYKA. b =27 ,4±0,8, 
npu 2,51 F3B/HYKA. b =28,7±0,7, 
npu 4,13 F3B/HYKA. b =29,7±0,7, 

p = -0,16±0,05; 
p = -0,20±0,05; 
p = -0,25±0,09. 

BenB'IHHLI ce'leHB.II ap -pacceJIHB.II o6-
pa6oTaHbl no MO,D;eflB r nay6epa ~fl.ll B3-
Bfle'leHBJI 3Ha'leHHH p B b npOTOH- HyKnOH
uoro B3aHMo~eiicTBHJI. ITony'leHHble 3Ha
'leHH.II PpN B b N xopowo cornacyroTC.II c 
H3BeCTHblMH :fua'leHHJIMH p B b ,D;fl.ll PP PP 
pp -pacceJIHHJI. ITony'leHHble pe3ynLTaTbl 
CBH,D;eTeflbCTBYIOT 0 TOM, 'ITO MO~enL rnay-
6epa npu~eHHMa .n;n.11 onucauu.11 .n;u~epeu
~uanLHblX ceqeuuB: ynpyroro ap -pacceJI
HHJI, a CnHH03aBHCJII.QHe 'lfleHbl B aMnnu-
Ty,n;e ApN Manbl. • 

B nonyqeuuu H o6pa6oTKe 3KcnepuMeu
TanbHLIX ,n;aHHblX npHHHManH y'laCTHe !}JH-
3HKH OH.HM, BXTH ICol}luHI, M.HH IBap
waaal, PH BM. B. r .Xnonuua I Jleuuurpa.n;l. 

H3MepeHbl ou,Pf)epeHliUQAbHble cet.teHUJI 
ynpyroro pp-H pd -pacceJIHH.II ua o'leHL 
ManLie yrnbl B o6nacTH Kynou- JI,n;epuoB: 
HHTepl}lepeH~HH npu 3Hepruu 50;400 F3B 
Ha YCKOpHTene HYJI lliaTaBHJII. B 3KCne
pHMeHTe 6blflH HCnOflb30BaHbl ra30Bhle 
KpuoreHHble cTpyii:Hble MHweuu. IT pose
,n;eHbl H3MepeHHJI B o6nacTH nepe,n;aq I t I OT ' 
0,0005 .n;o 0,007 I F3B/cl 2 .n;n.11 PP-§ac
ceJIHHJI H OT 0,001 ,D;O 0,0121 F3B/c/ ,n;nJI' 
pd-pacceJIHBJI. Ha ocuoae auanu3a 6onL
woro CTaTHCTB'IeCKoro MaTepuana onpe
.n;eneua peanLHaJI 'laCTb aMnnuTy,n;bl ynpy
roro pacceJIHH.II anepe.n; .n;n.11 pp- u 
pd -aJau~o.n;eiicTBHJI H nonuoe ceqeuuea1(pp). 

Pa6oTa npoao.n;unacb rpynnaMH yqe
HblX OH.HH, H.HH IBapwaaal, ApH30HCKo
ro yuuaepcuTeTa ITaKcoul, HYJI lliaTa
BHJII B PoqecTepcKoro yuuaepcuTeTa 
IHLro- HopKI. 

\ 
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MexaHK3M po~~eHK~ 
K pacn~a qacTKQ K pe3ouaucos. 

fiOKCK HOBbiX pe30HaHCOB _ 

IlpoeeoeH npeoeapullleAbHbtii aHaAu3pe -
3YJILTaTOB fiOHCKa O'lapoBaHHLIX 'laCTHIJ. 
Ha MaTepHaJiaX o6Jiy'leHHJI ycTaHOBKH liHC 
ny'IKOM ueii:Tpouos c HMnynLcoM 50 F3B/c 
ua cepnyxoscxoM ycxopuTene. H a 
nepBOM 3Tane 3KCnepHMeHTa Ha6paH 
OKOJIO 3 MUAAUOH06 C06LITHB. IloJiy'leHLI 
cne~yrow:ue pe3yJILTaTLI ·~nJI ce'leHHJI po:>K 
~eHHJI HCKOMLIX 'laCTHU., YMHO:>KeHHOrO Ha 
~OJIIO pacna,lla ua yKa3aHHLie xauanLI: 

aR{C+ -+A 0 r/) < 2·10-32cM 2 

B paii:oue Mace 2,2 F3B, 

aR (D± .... Ks r/) < 6 ·10-3t-M 2 

• B paii:oue Mace 1,9 F3B, 

- 0 -30 2 
a R (1} 0 -+Ksrr+11-) < 3 ·10 eM 

B paii:oue Mace 1,9 F3B, 

a R (C0 
.... A 0 11+11-) < 6 1o-3~M 2 

B paii:oue Mace 2,3 F3B. 

B pacnpe~eneuuu 3ciKlleKTHBHLIX Mace 
CHCTeMLI A 011 +11 - ua6JIIO~anocL OTKJIOHeHue 
c Maccoii: M = 2087 M3B, lliHPHHOB r ::; 
~23 M3B H Ce'leHHeM - 0,5 MK6, KOTO· 
poe HHTepnpeTHpyeTCJI KaK yKa3aHHe Ha 
cyw;ecTBOBaHue oqaposauuoro 6apuoda. 
IlpOBO~HTCJI aHaJIH3 3TOrO BLI6poca H npo
sepxa ero ycTOB'IHBOCTH ua pa3JIH'IHLie 
KpHTepHH OT6opa C06LITHB. 

B pa6oTe npHHHMaJIH yqacTHe coTpy~
HHKH OHJIH, Hfi>B3 AH r,D;P /Qoii:TeH/ , 
HJIHJI3 H BXTH /Col!lHJI/, QHCI>H /liy~a
nelliT/. 

H3MepeHo Heynpyzoe npomoH-
npomoHHoe e3aUMooeiicmeue pp .... p X 
ua ycxopuTene 500 F3B /liaTaBHJI/ npu 
noMOW:H ra3osoii: xptoreuuoii: cTpyB:uoB: MH-

llleHH H iia6opa UOJiynpOBO~HHKOBLIX ~eTeK
TOpOB. IlpH H3MeHeHHH HMUYJILCa ny'IKa 
npoTOHOB OT 50 ~o 400 F3B/c H3Mepeuo 
~ul!ll!lepeuu.uanLHoe ceqeuue o6pa3oBaHHJI 
ue~ocTarow:eB: MaccLI M i OT 0,88 ~o 
4,0 F3B 2s o6nacTH nepe~aq I t I oT 
0,0025 ~o 0,025 I F3B/c/ 2Jf3yqeua s- H 
t • 3aBHCHMOCTL MaKCHMyMa B paBOHe MaC
CLI M = 1,4 F3B H ~HI!lpaKU.HOHHLIX co
CTOJIHHB N* c MeHLlliHMH MaccaMH. 

Pa6oTa npose~eua rpynnoii: y'leHLIX 
OHJIH, HJIH /Baplllasa/, Apu3oucxoro yuu
sepcuTeTa /Taxcou/, HYJI /liaTaBHJI/ H 
PoqecTepcxoro yuusepcHTeTa /HLIO
Hopx/. 

IloAyt~eHbr npeoeapumeAbHbte oaHHbre 
no KozepeHTIIHbiM npoijeccaM dp ... Xd ua 
ycxopuTene 500 F3B /liaTaBHJI/. B 3K
cnepuMeHTe ucnoJIL30Baua ~eii:TepuesaJI 

cTpyii:HaJI MHllleHL. H3y'lanacL o6nacTL Ma
JILIX nepe~aq I t I oT 0,02 ~o 0,18 I F3B/c/ 2 

npH H3MeHeHHH HMUYJILCa ny'IKa OT 65 ~0 
370 F3B/c, 'ITO COOTBeTCTBOBaJIO H3Me· 
ueuu10 senu'IHHLI ue~ocTaww:eB: MaccLI M i 
OT 2,44 ~o 83,47 I F3B/ . YcTauoaneuo, 
'ITO ~ucWlepeuu.uanLHoe ceqeuue d 2a I dtdx 
s 3asucuMocTu oT senH'IHHLI 1- x ; M ;1s 
yMeHLlllaeTCJI c poe ToM M 2 ( x), npaKTH
'leCKH He 3aBHCHT OT H3MeHeHHJI HMUYJILCa 
nyqxa B o6nacTH 122~S ::; 698 F3B2 H 
yMeliLlllaeTcJI npu yseJIH'IeHHH I t I 
/puc. 2,3/. H3 rpa4luxoa, nocTpoeHHLIX 
~JIJI l!luxcuposaHHLIX 3Ha'leHHB It I 0,03 H 
0,13 I F3B/c/ 2, cne~yeT, 'ITO npu 6onL
lliHX M; ~ucWlepeuu.uanLHoe ceqeuue He onu
CLIBaeTcJI npocToii: 3aBHCHMOCTLIO 1 I M i , 
ue 3aBHCHMO OT aeJIH'IHHLI I t I . 

B pa6oTe npHHHMaJIH yqacTHe l!lu3HKH 
OHJIH, HJIHJ13 /Col!lHJI/, HJIH /Bapllla
sa/, HYJI /liaTaBHJI/, Po'lecTepcxoro H 
Poxl!lenneposcxoro yuusepcHTeTOB /HLIO
Hopx/,ApH30HCKoro yuusepcuTeTa /Tax
cou/. 
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IloAy~uAa oaAbHeilwee pa3eu•ue meo
p u.R ,IJ,BYX'laCTH'IHLIX KOppemn~HH. IlpOBe,IJ,e

HO ee COnOCTaBneHHe C nOBBHBWHMHCB B 

n o cne,IJ,HHe rO,IJ,Ll 3KCnepHMeHTanLHLIMH 

,IJ,a HHLIMH no onpe,IJ,eneHHIO pa3MepoB o6na

CT H H3ny'leHHB 'laCTHU H BpeMeHH HCnycKa

HH B qacTHU. Ilpe,D,nmtceH ,D,pyroii: cnoco6 on

p e ,IJ,eneHHB BpeMeHH )I(H3HH B,D,epHblX B3aH· 

M O,IJ,eHCTBHH H npoaHanH3HpOBaHO BnHBHHe 

B p eMeHH )I(H3HH Ha npou;ecc TOpM03HOrO 

H 3 nyqeHHB. 

JipOOOAJICaAaCb o6pa6omKa CHUMK08 He
ynpyzux rrf>-, 77-n- Urr-C ·BJaHMO,IJ,eHCT· 

B B: npu HMnynLce 40 T3B/c, c,IJ,enaHHLIX 

C nOMOID;biO ,IJ,BYXMeTpOBOH nponaHOBOH ny-

3 LlpbKOBOH KaMepbi, o6ny'leHHOH Ha cep

n y XOBCKOM ycKopuTene. Ha ocuo

B e auanHJa 15000rr-N-u 12000 rr-c

B 3 aHMO,IJ,eii:cTBHH, a TaK)I(e 29 000 raMMa· 

K B aHTOB nony'leHLI cne,IJ,yiOID;He pe. JynLTa

T LI. 

1 . liJy'leHbl KOppenBD;HH 3apB)I(eHHLIX 

n H OHOB H raMMa-KBaHTOB, raMMa-raMMa 

K OppenBD;HH no npO,IJ,OnbHLIM 6LICTpOTaM Y 
H aJHMyTanLHLIM yrnaM. B u;eHTpanLHOH 

o 6 nacTH npu Y - 0 ua6niO,IJ,anucL 6nH)I(HHe 

K OppenBD;HH B(yrr)- H (yy)-CHCTeMaX. Ilo

n y 'leHLI 3Ha'leHHB KOppenBD;HOHHOH 4JyHK

u u u R B "-P ·BJaHMO,IJ,eii:cTBHBX: Ryy(O,O) = 
= 0,60±0,14 u R y JO,O) = 0,31±0,08. Bo 

B CeX THnax B3aHMO,IJ,eHCTBHH o6Hapy)l(eH 

3 4>4JeKT yBenH'leHHB BepOBTHOCTH o6pa30· 

B a HHB ,IJ,BYX raMMa- KBaHTOB npH ManLIX 

3 Ha'leHHBX yrna Me)I(,IJ,y HHMH H I~ Y*l :::1 . 
C p aBHeHHe nony'leHHLIX ,IJ,aHHLIX c MynLTH

n e pu4JepuqecKoii: MO,IJ,enLIO noKaJano, 'ITO 

3 T a MO,IJ,enb ,IJ,aeT TOnLKO Ka'leCTBeHHOe 

0 HCaHHe MeXaHH3Ma KOppenBD;HH . 

2. C,IJ,enaHLI ou;eHKH ce'leHHB pO)I(,IJ,e

HHBp-, w-, f- H ~ -pe30HaHCOB B17-p

B 3 aHMO,IJ,eHCTBHBX. 0Ka3anOCL, 'ITO ,IJ,OnB 

n H OHOB, o6pa30BaHHLIX B pe3ynLTaTe pac

n a ,IJ,a pe30HaHCOB, COCTaBnBeT 800/o OT BCeX 

BTOpH'IHbiX nHOHOB. 
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3. C HCll0Jlb30BaHHeM .IIBJieHH.II HHTe p

~epeHUHH TO~eCTBeHHhlX qacTHU onpe~e

JieHhl pa3Mephl o6nacTH H3nyqeHH.H q a c

THU. )J;JI.H 11-p -B3aHMO)J.eHCTBHH pa.IJ.HYC o 6-

JiaCTH R = /1,3±0,3/ ti>M, .D.JI.H 11 -C-B3aHM o

.D.eiicTBHH R = /5 ,0±1 ,5/ 4>M. 
4. YcTaHOBJieHo, qTo O.D.HoqacTHqHhle 

HHKJIW3HBHhle pacnpe)J.eJieHH.II 3ap.H~eHHhlX 

llHOHOB B 11-C -B3aHMO,IJ,eHCTBH.IIX npH x:::_ 0,2 
COBlla)J,aiOT C aHaJIOrHqHhlMH )J,aHHhlMH )J.Jlll 

11-p -B3aHMO.IJ.eiicTBHii npH 40 T3B/c. C .D.e

naH BhlBO)J. 0 TOM, qTo 6hlCTphle BTOpHqHhle 

qaCTHUhl "cna6o" B3aHMO,IJ,eHCTBYWT C Hy K

JIOHaMH .H.IJ.pa yrnepo.IJ.a. 

Hccne.IJ.OBaHH.H npoBO.D.HJIHCb o6oe.D.H

HeHHOii rpynnoii yqeHMX H3 OHJIH, HJIHJI3 

H BM3H /Co~HH/, UH~H /liy.D.anewT/, 

lleiinuHrcKoro H XaHoiicKoro yHHBepcHT e

TOB, H~T /YnaH-IiaTop/, HJIH /CBepK/, 

BapwaBcKoro yHHBepcHTeTa, HJI~ H H JIT 

/KpaKo;/, HA~ /:SyxapecT/, ~H qCA H 

H KapnoBa yHHBepcHTeTa /Ilpara /, 

~HHHJI~ MrY /,D;y6Ha/, HHHJI~ M r Y 

/MocKBa/, TrY /T6HnHcH/, ~TH H H.H~ 
/TawKeHT/, H~B3 /AnMa-ATa/. 

Ha OCHoee MUPOBbJX oaHHbJX 0 t -3a 

BHCHMOCTH 3JieMeHTOB MaTpHUhl llJIOTHO 

CTH .D.JI.H p-, K* 0
- H 11 ++-pe3oHaHCOB n p H 

3HeprH.HX oT 2,8 .D.O 17 T3B .D.JIH Ka~oro 

3KcnepHMeHTa onpe.D.eJieH nonroc nyqK a 

np.HMhlX llo6aqeBCKOrO. 3TOT nyqoK OnH 

ChlBaeT COBO~YllHOCTb HanpaBJieHHH )J.HHa 

MHqecKOH OCH KBaHTOBaHH.II CllHHa P - , 
K* 0

-, 11 ++ -pe3oHaHcOB /ocH KBaHTOBaHH .H 

,D;oHaxbro-XoraaceHa/ B HHTepBane nepe 

naq JtJ PT 0 .D.O 4 /T3B/c/~Co6CTBeH 
Hhle 3HaqeHH.II Ma TPHUhl llJIOTHOCTH B 3TOM 

cnyqae nonyqHJIH CMhlCJI Bepo.HTHOcTeii o n 

pe.IJ.eneHHhlX llOJI.IIP,H3aUHOHHhlX COCTO.IIHHH 

pe 30HaHCOB. IlonyqeHO yKa3aHHe, qTo H 3 -

MeHeHHIO MeXaHH3Ma o6pa30BaHH.II p 0 - H 

K* 0 -pe3oHaHCOB /T.e. H3MeHeHHro HaKno 

Ha 3aBHCHMOCTH .D.H~epeHUHaJibHhlX ceqe 

HHH d a I d t OT t .f'" .D.JI.H 3THX pe3oHaHcoB / 

COOTBeTCTByeT H3MeHeHHe BeJIHqHH Be

pO.IITHOCTeH llOJI.IIpH3aUHOHHhlX COCTO.IIHHH 

3THX pe30HaHCOB. 

Ilp0600UIIQCb o6pa6omKa CHUMK06 pp -
63QUMOO€UC1fi6UU, llOJiyqeHHhlX C llOMOll{biO 

~H)J.KOBO~OPO.D.HOH llY3hlpbKOBOH KaMepbl 

"llro.D.MHJia", o6nyqeHHOH nyqKOM aHTHnpo

TOHOB C HMllYJibCOM 23 T3B/c Ha cepny

XOBCKOM YCKOpHTeJie. B pe3yJibTaTe aHa

JIH3a 20 TflbJC. co6MTHii nonyqeHhl cne.D.yJO

ll{He pe3yJILTaTM. 

1. B HHKJIW3HBHhlX pacnpe.IJ.eJieHH.HX npH 

H3yqeHHH KOppeJI.HUHOHHhlX .IIBJieHHH 06-

Hapy~eH MaKCHMYM B UeHTpaJibHOH o6na

CTH llpH Y- 0 . IlO.HBJieHHe MaKCHMyMa 06o.HC

H.HeTC.II )J.HHaMHqecKHM pa3JIHqHeM npouec

COB npH pa3JIHqHhlX MHO~eCTBeHHOCT.IIX. 

2. Ha OCHOBe HCCJie,IJ,OBaHHH HHTep~e
peHUHOHHhlX .IIBJieHHH Tb~,IJ,eCTBeHHbiX qac

THU C llOMOJUbW 1111 -pacnpe,IJ,eJieHHH 

I puc. 4/ C.IJ.enaHhl oueHKH cpe.IJ.Hero pa.IJ.Hy-
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Puc. 4 . 308UCUMOCIIIb OIIIHOIUeHU.II n/IOIIIHOCIIIU nap 
mo.JKoecm8eHHblx u Hemo.JKoecm8eHHbiX 'IOCIIIUII om 8e· 
IIU'IUHbl q~r 011.11 08yx uHmep8a/lo8 no q 0 8 pp - 830UMo
oeucm8U.IIK npu UMnyllbCe 23 T:JB/c, zoe q ~ J EI-E2 1' 
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ca o6nacTH HJny'leHH.H qacTHU: R 
/3,1±0,5/ ct>M, npo,II.onhHOro: R 
/3,7±0,9/ ct>M H nonepe'lHoro:R = 

= /1,8±0,4/ cJ>M pa.IJ.HYCOB. 
3. lloKa3aHO, 'ITO 3ap.H,II.OBa.H aCHMMeT

pH.H qacTHU pacTeT c yaenH'leHHeM none
pe'lHoro HMnynhca qacTHU, 'ITO MO)KeT 
6hiTh 06'b.HCHeHO B paMKaX KBapKOBOH MO
,II.enH. 

4. Onpe,II.eneHhl xapaKTepHCTHKH o6pa
JoBaHH.H CTpaHHhiX qacTHU A 

0 
, K 0 - H 

rr o-MeJOHOB. llpoBe,II.eHhl pa6oThl no Bhl
,II.eneHHIO 3KCKni03HBHhiX KaHanOB peaKIJ;HH. 

Hccne,II.oBaHH.H npoae,II.eHhl rpynno:H coT
PYJJ.HHKOB OH.HH, cl>H "t!CAH H Kapnoaa 
yHHBepcHTeTa /llpara/, H3cl> H YHHBepcH
TeTa B KolliHUe, XenhCHHKCKoro YHHBep
CHTeTa, HT3cl> /MocKaa/, TrY /T6HnH
cH/, cl>HAH /MocKaa/, HHH.Hcl> MrY 
/MocKaa/, Hcl>B3 /AnMa-ATa/. 

HccAeooeaH MexaHU3M o6paaoeaHu.R 
nHKOB B cneKTpax J!ll!lleKTHBHhiX 1~fl,CC A p 
no peJynhTaTaM o6pa60TKH co6LTHH B 
nponaHOBOH ny3hlphKOBOH KaMepe, o6ny
qeHHOH ny'lKOM HeHTpOHOB CO cpe,II.HHM 
HMnynhCOM 7,0 F3B/c Ha CHHxpo!llaJo
TpoHe OH.HH. Hccne.IJ.oBaHHe MexaHHJMa 
o6pa3oaaHH.H A p -cHcTeMhl CJJ.enaHo B paM
Kax paJpa6oTaHHOH MO,II.enH, OCHOBaHHOH 
Ha HMnynhCHOM npH6nH)KeHHH. 

Ha ocHOBaHHH npoae,II.eHHoro aHanHJa 
onHcaH cneKTp 3414leKTHBHhiX Mace A p -
CHCTeMbl C 06Hapy)KeHHhiMH nHKaMH, ceqe
HHe ynpyroro Ap -pacce.HHH.H c ero oco-
6eHHOCT.HMH B o6naCTH H3MeHeHH.H HMnynh
COB A -rHnepoHOB OT 0,1 JJ.O 2,0 F3B/c 
I puc. 5/. KpoMe Toro, ycTaHoaneHo, 'ITO: 

a/ nHK a6nH3H nopora A p - CHCTeMhl 
o6ycnoaneH J414leKTOM oTpHn;aTenhHOH ,II.nH
Hhl pacce.HHH.H npH HH3KHX 3HeprH.HX H, 
cne,II.OBaTenhHO, B03MO)KHOCTh cymeCTBO
BaHH.H CB.H3aHHhiX COCTO.HHHH HCKnroqaeT
C.H; 

6/ nHt<H npH 2127 H 2257 M3B, aepo.HT-
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Puc. 5 . OnucaHue ce'leHUJI ynpyzozo 1\ p - pacceJIHUJI 
e o6Aacmu u.wnyAbcoe 1\ - zunepoHoe 0111 0,1 oo 
2,0 F3B/c no pe3yAbmalllaM o6pa6oiiiKU nC - co6bl· 
11uii co cpeOHUM u.wnyAbCOM HeiimpoHoe 7 T3B/c . 

Hee acero, o6ycnoaneHhl yJKHMH ynpyrH
MH pe30HaHCaMH Ap npH OTHOCHTenhHhiX 
HMnynhcax A - rHnepoHOB p = 620 
H 1120 M3B/c H Ce'leHH.HX 12,86 H 
5,61 M6, COOTBeTCTBeHHO; 

a/ oco6eHHOCTh a6nHJH 2184 M3B Bhl
JBaHa .D.BYXCTyneH'laTbiM KaCKa,II.HhiM npo
n;eCCOM: nC -. IN + 'ITO yro.IJ.HO H IN-. 
-.A p ; 

r I cpe.IJ.HHH pa.IJ.HYC BJaHMOJJ.eilcTBH.H Ap 
6nH30K K 0,66 cJ>M. 

KoMnoHeHThl cpe,II.He:H non.HpHJaUHH A -
rHnepoHa, KOTOphle npe,II.nonararoTc.H npo
JJ.YKTaMH pacna,II.a A p-cHcTeMhl, BJJ.Onh Ha
npaaneHH.H ny'lKa, BJJ.Onh HOpManH K nnoc
KOCTH pO)K,II.eHH.H H B,II.Onh HOpManH K 060HM 
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JTHM HanpaaneHHJIM a npe.IJ.enax norpew 
HOCTeH OnbiTa paBHbl HYJIIO. 

Ymot.~HeHbl oaHHble OAJI onpeoeAeHUJI 
(JopM(JaKmopoe K -MeJOHOB Ha ocHoae o6 -
pa6oTKH 4 7 000 K0e3- pacna.D.OB H 82 000 
K~3 - pacna.IJ.OB, nonyqeHHbiX npu o6nytfeHHH 
ycTaHOBKH liHC Ha cepnyXOBCKOM ycKo 
pHTeJie B nyqKe HeHTpaJibHbiX KaOHOB. 

Haii.D.eHo, 'ITO <l>opMbi Ma TPH<fHbiX JJie 
MeHTOB K113 - u Ke3 -pacna.IJ.OB cornacyroT 
CH C npe)J.CKa3aHHJIMH(V-A) -TeopHH CJia -
6biX B3aHMO)J.eHCTBHH, a BKJia)J.bl CKaJIHp 
HOrO H TeH30pHOrO <i>opM<i>aKTOpOB npe 
He6pe)I(HMO MaJibl. 

3aBHCHMOCTb <i>opM<i>aKTOpOB OT BeJIH· 
tfHHbi nepe.IJ.aHHoro nenTOHHOH nape 4-uM 
nyJibca Ill B npe.IJ.enax H3MeHeHHJI I t I = 

0-0,1 I T3B/cl 2 oKaJanacb JIHHeiiHoii : 

f (t)=f (O)(l+A t/m 2 ), 
+ + + 17 

f (t) = f(O) (1 + A 
0

t / m;). 

B paMKax JIHHeiiHoro paJJIO)I(eHHJI <t>opM 
<l>aKTopoa no It I JJ.JIH K e3 - pacna.D.a Bbl 
tfHCJieHo JHatfeHue A+= 0,032±0,004, JJ.JIH 
K 113pacna.D.a nonyqeHo: A+ = 0,038±0,00 5 
u A0 = 0,046±0,007. 

Xopowee cornacue aeJIH<fHHbi A+ JJ.JIH 
K 3u K~3 -pacna.D.a cornacyeTcH c npuH
:u:noM (11- e) -yHHBepcaJibHOCTH. l13 C::OB 
MeCTHOrO aHaJIH3a K e3- H K 113 - pacna)J.a 
nonytfeHo: A+ = 0,0337±0,0033 u Ao = 
= 0,0485±0,0076. 

B pa6oTe npHHJIJIH yqacTue COTPYJJ.HH
KH OHRH, HRHR3 ICo<l>uHI, TrY IT6u 
nucul. 

IIpoooAJICaAoc& U3yt.~eHue peaK~uu 

dp --+ppn C nOMOI:QbiO MeTpOBOH )I(H)J.KO
BOJJ.OPOJJ.HOH KaMepbl, o6JiytfeHHOH )J.eHTpo 
HaMH C HMnyJibCOM 3,3 T3B/c Ha CHHXpo 
<i>aJOTpOHe. IIpoa~eHa o6pa6oTKa 52 0 0 0 
co6biTHB. 

B peaK:UHH dp ... ppn o6Hapy)l(eHa 
CHJibHaJI KOppeJIJI:UHJI Me)I(JJ.Y HanpaBJieHHeM 
BbiJieTa HyKnoua-cneKTaTopa u Hanpaa
JieHHeM pacceHHHoro HYKJIOHa, oco6eHHO 
B 06JiaCTH MaJibiX nepe)J.aHHbiX 4-HMllYJib
COB. PactfeTbl yKa3biBaiOT Ha cymecTaeH
Hyro )J.OJIIO B3aHMO)J.eHCTBHH B KOHetfHOM 
COCTOJIHHH, npHBO)J.JIIUHX K BOCCTaHOBJie
HHIO )J.eHTpOHa. 

llOKa3aHO, 'ITO B HHTepBaJie HMnyJib
COB HYKJIOHoa-cneKTaTopoa JJ.O 200 M3B/c 
)J.JIH pe aK:UHH dp .... p 

8 
pprr - , dp-+ p 

8
pn 17 + 17 - H 

dp-+n 8d f17 + OCHOBHble qepTbl yrJIOBbiX 
pacnpe.IJ.eJieHHH MoryT 6h1Tb onucaHbl a 
paMKaX cneKTaTOpHOH MO)J.eJIH C yqeTOM 
JHepreTHtfeCKOH 3aBHCHMOCTH CetfeHHJI 
NN -aJaHMOJJ.eiicTBHJI. 

IIoJiytfeHbl JJ.aHHble o6 HHaapuaHTHbiX 
BeJIH<fHHaX )J.JIJI HYKJIOHOB H 17 -Me30HOB, 
BbiJieTaromux a Ja.IJ.HIOIO nonyc4>epy a cu
cTeMe noKOJI JJ.eiiTpoHa I puc. 61. XapaK
TepHa 3HatfHTeJibHaJI BeJIH<fHHa CetfeHHJI B 
KYMYJIHTHBHOH o6nacTH annoTb JJ.O aenu
<fHH X = 1,0. 

Pe3yJibTaTbl noJiytfeHbl B COBMeCTHOH 
pa6oTe ytfeHbiX OHRH, BapwaacKoro yHH
aepcuTeTa, ci>HAH IMocKaal u TrY IT6u
nucul. 

llpoeeoeHo ymot.~HeHue pe3yA&mamoe 
uccAeooeaHuJI 17 -p - e3auMooeucmeuu npu 
HMllYJibce 5,0 T3B/c c noMOI.QbiO MeTpo
aoii )I(HJJ.KOBOJJ.OPOJJ.HOH KaMepbl. Haii.D.eHo, 
'ITO )J.JIJI peaK:UHH 17 -P--+P77 +77 -77- npu 6onb
wux nepe.IJ.atfax I tl > 0,4 IT3B/c/2 uH
TerpaJibHOe JHatfeHue cetfeHHH, npe.IJ.CKa
JblaaeMoe MOJJ.eJibiO OPER, npuMepHo Ha 
300/o MeHbWe JKCnepHMeHTaJibHOrO, a npH 
onucaHHH yrJIOBbiX pacnpe.IJ.eJieHHH qacTH:U 
B t - KaHaJibHOH CHCTeMe KOOp)J.HHa T HMe
eTcH TOJibKO KatfeCTBeHHoe cornacue c 
JKCnepHMeHTOM. 

IIpe.D.JIO)I(eH HOBbiH cnoco6 aHaJIHJa JToii 
peaK:QHH )J.JIJI Bbi)J.eJieHHJI p 0 -Me 30HOB H 
~++_H306ap C MaJibiMH H 60JibWHMH 3Haqe
HHJIMH nepe)J.aHHbiX HMnyJibCOB Ha OCHOBe 
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Puc . 6. 3aeucuMOCIII> UH6apuaHIIIHozo ce'leHUJI 6blxooa 
HYKAOH06 6 3QOHIOIO noAyct/Jepy OAJI peaKIJUU dp ... pp n 
6 CUCIIeMe nOKOJI OeUIIIpOHQ npu UMnyAi.Ce HQAeiiQIO· 
IIIUX OeUIIPOH06 3,3 F3B/c /KpU6QJI 4/. 

8J 
nopeHu-HHBapaaHTHoro npe~cTaBneHHR xa
HeMaTHKH B npOCTpaHCTBe CKOpOCTeB llo-
6aqeBCKOrO. 

B pa6oTe yqacTBOBanH coTpy~HHKH 
OHJIH H HT3CI> /MocKBa/. 

IlpoeoouAacr, o6pa6omKa oaHHbiX no 
n p - e3au,wooeucmewo npH HMnynLcax He iT
poHoB oT 1,25 ~o 5,1 T3B/c, nonyqeHHLIX 
npH o6nyqeHHH MeTpOBOB :lKH~KOBO~OpO~
HOB xaMepLI. C noMOIULIO reoMeTpaqecxoi 
H I))HTHPYIOIUei nporpaMM o6pa6oTaHo oxo-
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no 30 000 C06LITHH. B Tpex- H flRTH· 
nyqeBLIX C06LITHRX npH 3HeprHH HeBTpo
HOB 5 ,1 T3B npoBe~eHo pa3~eneHHe xa
HanoB, onpe~eneHLI ceqeHHR peaKUHH npa 
HMnyn Lcax OT 1,25 ~o 5,1 T3B/c . 

H ccAeooeaAocr, o6pa3oeaHue Hoer,ax 
KOp01!1 KOJICU6YUIUX 'laC1fiU!4 B CTOnKHOBeHHRX 
npoTOHOB 70 T3B c s~paMH l))oT03MynL
cai, o6nyqeHHLIX Ha cepnyxoBCKOM ycxo
PHTen e. B pe3ynLTaTe aHanH3a 14000 
3Be3~ Hai~eHo TPH cnyqag pacna~a HeiT
panLHLIX qacTHU C BLineTOM 3neKTpOHa, 
a~pOHa H HeBTpanLHOB qacTHULI, O~HH cny
qai pacna~a 3aps:lKeHHOB qacTHULI c ac
nycxaHHeM 3nexTpoHa. CeqeHHe o6pa3o
BaHH11 HOBLIX qacTHU Ha R~pe COCTaBnReT 
OKOnO 5 MK6 , cpe~Hee BpeMR :lKH3HH -
3·10- 14c, a Macca- M3<P = 1,03 T3B ~ns 
pacna~a Ha TTev , M3<P = 1,21 T3B ~ns 
pacna~a Ha Kev , M 3<P = 1,56 T3B;. ~ns 
pacna~a Ha p ev. 

Pa6oTa BLinonHeHa rpynnoi I))H3HKOB 
OHJIH , HAC!> /ByxapecT/, CI>HAH /Mocx
Ba/, CI>TH /TawxeHT I, He!> B 3 I AnMa- AT a/, 
CI>TH I )l;ywaH6e/. 

3ReKTpoMarHHTHas cTpyKTypa 

3JieMeHTapHbiX t~aCTHQ 

H3MepeH 3AeKmpoMaZHU111HbiU (JopM(JaK
mop " - Me3oHa B 3KcnepaMeHTe no npsMo
MY paccesHHIO oTpauaTenLHLIX " -Me3oHOB 
c HMnynLcoM 100 T3B/c Ha 3neKTpoHax 
B :lKH~KOBO~OpO~HOB MHWeHH. 3KcnepHMeHT 
npoBO~Hncs Ha ycxopHTene 500 T3B /Ba
TaBiis/ C npHMeHeHHeM MarHHTHOrO cneKT
poMeTpa C nponopUHOHanLHLIMH H MarHHTO
CTpHKUHOHHLIMH HCKpOBLIMH KaMepaMH. B 
pe3ynLTaTe aHanH3a 10 000 cnyqaeB yn
pyror o "e - paccesHHR B o6nacTH ManLix 
nepe~aHHLIX 4-aMnynLcoB I tl OT 0,03 ~o 
0,07 I T3B/c/ 2 nonyqeHa oueHKa 3nexT
poMar HHTHoro pa~ayca " -Me3oHa 
/puc. 7/: r 17 = 0,57±0,06 tPM. 
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Puc. 7. 3AeK•poMaZHUIIHbiU t/JopM(JaKmop " - Me30Ha 
e "- e·- pacce.IIHUU npu uMnyAt.ce 100 F3B/c. 

IIo.rfyqeHHaJl senaqaHa pa,nayca xopowo 
cornacyeTcJl c npe,ncKa3aHHJIMH Mo,nena 
BeKTOpHOH .I(OMHHaHTHOCTH. 

B pa6oTe npHHHManH yqacTHe yqeHwe 
OHJIH, HA$ /:SyxapecT/, HYJI /EaTaBHJl/, 
YHHBepcHTeTOB Jloc- AH.l()Keneca, IlHTTC-
6ypra H HoTp-,[J;aMa. 

· PaccMompeHbl HeKomopbre acneKmbl Me
xaHH3Ma npoxo)f(,neHHJl 3apJl)f(eHHhlX 3n e
MeHTapHhlX qaCTHU B.I(OllL OCH MOHOKpH· 
CTannOB C TOqKH , 3peHHJl HCllOllL30BaHHJl 
3TOrO MeXaHH3Ma B ~H3HKe BhlCOKHX 3Hep
rHH. IIpe,ncKa3aH H paccqaTaH 34xl>eKT 6LICT
poro no,nasneHHJl nonepeqHLIX npocTpaHCT
BeHHLIX KOne6aHHH nyqKa qaCTHU H3 - 3a 
B036y)f(.I(eHHJl KpHCTannaqeCKOH peWeTKH. 

BLIJICHeHo, qyo nyqoK 3apJl)f(eHHLIX qa c
THU no:B:,neT qepe3 KpHcTann ,na)f(e B cny
qae .necllopMaUHH KpHcTanna. PaccqaTaH MH
HHManLHLIH pa,nayc nosopoTa nyqKa qa c
THU B KpHCTanne. IlpH HMnynLCe llHOHOB 
100 F3B/c KPHTHqecKHH pa,nayc nosopoTa 
qacTHU oueHHBae.,ICJl B 1 ,5 CM I ,nnJl sonL-
cllpaMa/. • 

PeJUITHBHCTCKaa 

JI~epHaJI <iJH3HK8 

CoeAaH 0630p OCHOBHLIX pe3yllLTaTOB 
H 6llH)f(aHWHX nepcneKTHB pa3BHTHJI penJl· 
THBHCTCKo:B: Jl,nepHo:B: cllH3HKH. PaccMoTpe
HLI BOnpOCLI B3aHMO.I(eHCTBHJl C Be}UeCTBOM 
6LICTPLIX MHOr03apJl.I(HLIX HOHOB B KOCMH
qecKHX nyqax H acTpocllH3HKe, Jl,nepHo:B: clla-
3HKe, cllH3HKe CHllLHLIX B3aHMO.I(eHCTBHH, 
6HonoraqecKHX H Me.I(HUHHCKHX HCCne,no
BaHHJIX, a TaK)f(e sonpocLI nonyqeHHJl nyq
KOB penJITHBHCTCKHX Jl.I(ep H C03.I(aHHJl co
OTBeTCTBYIOIUeH ycKOpHTenLHOH 6a3LI B 
OHJIH. 

C noMOUibiO ooHonAetteeozo cneKmpo
Mempa "AAb¢Q", ycTaHOBneHHOrO B nyqKe 
yCKOpeHHLIX Ha CHHXpoclla30TpOHe Jl.I(ep re
llHJl, 3aperHCTpHpOBaHO CBLIWe 1 MAH cny
qaeB B3aHMO.I(eHCTBHJl HX C MHWeHJIMH H3 
so,nopo,na, renHJl,yrnepo,na,aniOMHHHJl,Me
.na H csaHua. 1f3yqeHLI npoueccLI ynpyroro 
H Heynpyroro pacceJIHHJl nyqKoBLIX anLclla
qacTHU C HMnynLCOM OT 1, 7 .I(O 
4,2 F3B/HYKA. Onpe,neneHLI nonHLie ce
qeHHJl B3aHMo,ne:B:cTBHJl at , ,nnJl npoueccos 
ynpyroro pacceJIHHJl Jl,npo-g,npo snepsLie 
3KCnepHMeHTallLHO 06Hapy)f(eHLI npe.I(CKa-
3aHHLie TeopeTHqecKH OCUHllllJIUHH B 3a
B~CHMOCTH .I(H<WlepeHUHanLHOrO ceqeHHJl 
da I dt OT It I. Ha6nro.nancJl npouecc cllpar
MeHTaUHH HaneTaiOIUeH anLclla-qacTHULI. 
IlpH H3yqeHHH B3aHMO,l(eHCTBHJl ,ne:iiTpOHOB 
c HMnynLCOM 4,2 F3B/HYKA. c Jl,npaMH 
nocne conocTasneHHJl c pacqeTaMH no Mo
.nenH nonyqeHo, qyo nocne nepsoro B3aHMO
.ne:B:cTBHJl B Jl,npe CB060.I(HLIH npo6er ,neHT
poHa B Jl,nepHoM BeiUeCTBe ysenaqasaeTCJl 
B HeCKOllLKO pa3. 

B pa6oTe npHHHManH yqacTHe yqeHLie 
OHJIH, BXTH /CocllHJl/, HJIH /CsepK/, 
HHHJI$ MrY /MocKsa/, yHHBepcaTeTa s 
,[J;ywaH6e. 



llpoeeoeHbl Onbllllbl no UHKA103U8HOMY 
o6pa308QHU10 ,pazMeH11108 OT npOTOHa ,l:\0 

llBTBJI C llOMO~LIO cneKTpOMeTpa JI,l:\ep OT
):\aqB, ycTaHOBneHHOrO B nyqKe npOTOHOB 

B penJITBBBCTCKBX JI,l:\ep ,l:\eHTpOHa B renBJI 

Ha CBHXpol}la30TpOHe. B peaKUBJIX pC , 
dC B aC B3yqeHO o6pa30BaHBe I}JparMeH

TOB C 3HeprBeH OT 5 ,l:\0 120 M3B. )J,nJI 

OllBCaHBJI cneKTpOB BCllOllL30BaHa TepMo

,l:\BHaMBqecKaJI MO,l:\enL Ha MeHLWBe 3Hep

rBB B MO,l:\enL C MaCWTa6HOH nepeMeHHOH 

,l:\nJI 6onLWBX 3HeprBH I}JparMeHTOB. 

H3yt~eHbl npoijeccbl MHoxecmeeHHozo 
o6pa308QHU.R 17 - Me30H08 BO B3aBMO,l:\eH

CTBBJIX a -qacTBU npB BMnynLCe 17 T3B/c 
C JI,l:\paMB C llOMO~LIO CTpBMepHOH KaMepLI 
CKM- 200 Ha CBHxpol}la3oTpoHe. IlonyqeHLI 

cne,l:\yiO~He pe3ynLTaTLI: 

a/ TononoruqecKHe ceqeHBJI o6pa3o-

BaHHJI 17 ·Me30HOB B a'Li- B pp ·B3aBMO· 

,l:\eHCTBBJIX COBlla,l:\aiOT; 

6/ BO B3aHMO,l:\eHCTBHJIX anLI}Ja-qaCTBU 

c JI,l:\paMB Li H Ne BMeeT MecTo KNO -
CKeHnHHr; 

B/ ,l:\nJI aLi -s3aBMO,l:\eHCTBBH cpe,l:\HBe 

3HaqeHHJI nonepeqHLIX HMllYllLCOB 17 ·Me· 

30HOB B npeHMy~eCTBeHHO nepui}Jepuqec

KHX /c yrnoM e ::; 40° I B npeBMYIUeCT
BeHHO UeHTpanLHLIX B3aBMO,l:\eHCTBHJIX, B 

npe,l:\enax OWH60K, O,l:\HHaKOBLI; 

r/ B pacnpe,l:\eneHHB npoTOHOB, o6pa-

30BaHHLIX B a Li ·B3aBMO,l:\eHCTBBJIX, BH,l:\· 

HLI ,l:\Ba llBKa, COOTBeTCTBYIOIUHe I}JparMeH

TaUHH JI,l:\pa MHWeHH B HaneTaiOIUero JI,l:\pa. 

Pe3ynLTaTLI nonyqeHLI B COBMeCTHOH 
pa6oTe yqeHLIX OHJIH, BapwascKoro yHH

sepcHTeTa, JirY I JleHBHrpa,l:\j, If~ AH 

rpCCP /T6HnBCB/, CrY /CapaTOB/, 
lf~B3 /AnMa-ATa/. 

Ha cuHxpo~3ompoHe npoeeoeHo o6Ay
t~eHue 08YXMe111p080U nponaH080ii ny3blpb· 
K080U KaMepbl nyqKOM npOTOHOB C BMnynL· 
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caMB 2~23; 3,38; 5,1U B 9,40 T3B/c; 
_neuTp OHaMH C BMnynLCaMB 1,18; 2,23; 
3,83 H 4,7 T3B/HYKA.; anLI}la-qacTBUaMB 

C HMnynLCaMB 2,22; 3,82 H 4,7 T3B/HYKA. 
B cea Hcax Ha ycKopuTene Ha6paHo 163000 
l}loTor pal}luu. )J,nJI pacwHpeHBJI B03MO~o

CTeH I}!B3HqecKoro 3KcnepBMeHTa BHYTPL 

pa6oq ero o6~eMa KaMepLI 6LinB noMeiUe

HLI nna~THHKB B3 BOnLI}JpaMa. 

C MaTepHanaMB, nonyqaeMLIMH c no

MOIUL IO ,l:\BYXMeTpOBOH nponaHOBOH KaMe

pLI, p a6oTaeT 6onLwaJI rpynna yqeHLIX B3 

18 n a 6opaTopBH 8 CTpaH·yqacTHBU OlfJilf. 

llpu 06Ayt~eHUU Ha CUHXp0~301llpOHe 

eHympeHHeii MUIUeHu U3 AI ,l:\eHTpoHaMH 

C BMllYllLCaMB 2,5; 3,46; 4,46; 7,66 B 

10,2 T3B/c B3yqanBcL xapaKTepHCTHKB 

HeHTpOHa llO,l:\ yrnoM 0° OTHOCBTenLHO nep
BHqHoro nyqKa. Hail,l:\eHo, qTo senuquHa 

npHM eCH CTpBllllBHra ,l:\eHTpOHOB B KYMYllJI· 
TBBHOH o6nacTB He npeBLiwaeT 12~ npu 

BCeX 3HeprBJIX. lfHBapBaHTHaJI I}JyHKUHJI Ky· 

MynJITHBHO o6pa30BaHHLIX HeHTpOHOB pac

TeT c ysenuqeHBeM 3HeprHH na,l:\aiOIUBX 

,l:\eHTPOHOB H npB BMnynLCaX ,l:\eHTpOHOB 

6onLwe 5,1 T3B/c BLIXO.L\BT Ha nnaTo 

/pu c . 8/. 

fit =-
-
-

5 -
--
-

2-

Puc. 8. Bwxoo KYM.YAA•u6HI>IX Heu•poHo6 6 peaK14uu 
d+-Ai ~ O+ ... 6 306UCU.MOC/IIU o• UMnyAI>CQ Oeu•poHa. 
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H3y'4eHo JJeAeHue noAHozo pa3pywe
HUJJ JJoep Ag u Pb no.n .ne:HcTBHeM npoTo 

HOB 70 T3B/c H aJibcPa-qacTHU C HMflYJib 

COM 4,2 T3B/HYKA. c noMOIUbiO .ll,D,epHbiX 

cPOT03MYJibCHH, 06Jiy'leHHblX Ha cepnyxoa 

CKOM YCKOpHTeJie npOTOHaMH H Ha CHHXP"' 

cPa30TpOHe aJibcPa-qaCTHUaMH. 

YcTaHoBneHo, 'ITO T.ll)l(eJible .ll,D,pa B 

OCHOBHOM pacna,D,aiOTC.Il Ha OT,D,eJibHble Hyi< 

JIOHbl /puc. 9/. Bepo.IITHOCTb nonHoro pa3 -

pyweHH.Il .ll,D,ep Ag H Pb npoToHaM H 

. 
f~ j,- fet,ic - - .. 

Puc. 9. CxeMa nOAHozo pa3py1UeHuJI JIOpa Pb c 3a 
PIIOOM 82 6 ~omo3MYA~>cuu noo oeucm6ueM npollloHa c 
uMnyAbCOM 70 F3B/c c 6b1Aei!IOM 66 3ap.IIJICeHHbiX 
'IQCIIIUij, He C'IUIIIQ/1 22 30pJI.liCeHHbiX pe/IJIIIIU6UCIIICKUX 
'IQCIIIUij . 

70 T3B/c COCTaBJI.IleT 3,0 H 6,40/o, a anb 

clla-qacTHUaMH - 7 H 100/o COOTBeTCTBeHHO. 

AHaJIH3 yrnoaoro pacnpe.neneHH.Il qac 

THU c 3HeprHe:H E > 30 M3B, o6pa3oBaH 

HblX B CTOJIKHOBeHH.IIX npoTOHOB 70 T3B/ c 
C .ll,D,paMH cPOT03MYJibCHH, He flO,D,TBep)I(,D,a 

eT .IIBJieHH.Il npOXO)I(,D,eHH.Il y.napHOH BOJIHbl 

B .ll,D,pe. 

06pa60TKOH C06biTHH 3aHHMaiOTC.Il cPH -

3HKH 8 Jia6opaTOpHH CTpaH-y'laCTHHU H 3 

)J.y6Hhl, .6yxapecTa 1 Bapwaabl, KowHue , 

JleHHHrpa.na, MOCJtBbl H TawKeHTa. 

CoseprneHCTBOBaHHe 
(.) 

~eHCTBYIOIUHX 

H pa3pa60TKa HOBbiX 

~H3HqeCKHX llpH60pOB 

H ycTaHOBOK 

,4AJJ npoeeoeHuJJ 3Kcnepu.weHma no H3-

MepeHHIO 3JieKTpOMarHHTHOrO cPOPMcPaKTO

pa K--Me3oHa c noMOJUbiO K- e- -pacce.IIHH.Il 

Ha ycKopHTene 500 T3B /.6aTaBii.ll/ 6blJIH 

H3rOTOBJieHbl B JIB3 H HCflblTaHbl Ha JIH

HHH c 3BM HP2100A B HYJI cneuHanb

Hble ,D,peHcPOBble KaMepbl. 

B pe 3YJibTa Te HCflblTaHHH ycTaHoBne

HO, 'ITO: 

a/ 3cPcPeKTHBHOCTb OT,D,eJibHOrO ,D,pe:H

cPOBOrO npoMe)l(yTKa paBHa 980/o npH HH

TeHCHBHOCTH 5 •105 '4QC111./C; 

6/ npOCTpaHCTBeHHOe pa3peweHHe B 

cpe,D,HeM COCTaBJI.IleT OKOJIO 60 M KM 

/puc. 10/; 
B/ CTeneHb flO,D,aBJieHH.Il HaBO,D,OK ,D,O

CTHraeT 50 pa3. 

CT.,_ 

80 

6 

40 

20 

ol 
0 5 10 15 20 

s,"" 
Puc. 10. flpocmpaHCI!I6eHHOe pa3pe1UeHue opeu~06biX 
KaMep 6 3aeucuMocmu 0111 6eAU'IUHbl opeuljio6ozo npo
Me.xymKa OAJI 3KcnepuMeHma no K -e -- pacceJIHUIO HO 
ycKopumeAe 500 F3B / Eama6UJI /. 



CoJ~aH 6onLwo~ KOMnneKc nporpaM
MHoro 06Cny~HBaHHH pa60Thl MarHHTHOrO 
cneKTpoMeTpa no K-e- -pacceHHHIO. IlpH 
HMnynLce K- ·Me30HOB 250 T3B/c Ja ~Ba 
MeCHUa 3KCn03HUHH 3aperHCTpHpOBaHO 
oKono 2000 cnyqaea ynpyroro K- e-_ pac
CeHHHH. 

B pa6oTe no coJ~aHHIO H Hccne~oaa
HHIO ~pe~!lJOBhlX KaMep npHHHnH yqacTHe 
COTPY~HHKH OH.HH, IJ.EPHa H HYJI. 

IlpoooAJICaAacb pa3pa6omKa nponop!Juo
HaAbHbiX U OpeurjJ06biX Ka.Mep, npe~Ha3Ha· 
'leHHhlX ~nH npoae~eHHH WHpOKOrO Kpyra 
Hccne~oaaHH~. 

IlHTb ~BYXKOOp~HHaTHhlX nponopUHO" 
HanbHhlX KaMep yCTaHOBneHO }Ja KaHane 
qacTHU KaMepLI "Jiro~MHna" c uenLIO ~Har
HOCTHKH ny'IKa. 

Pa3pa6oTaHa H H3rOTOBneHa nponop
UHOHanLHaH KaMepa C ~pe~!lJOBbiM npoMe • 
~YTKOM ~nH perHCTpaUHH H~ep OT~a'IH 

pa3MepoM 30xl5xl0 c.M3. 3HepreTH'Iec
Koe pa3peweHHe ~nH anL!l>a-qacTHU c 3Hep
rHe~ OT 5 ~0 7 M3B COCTaBnHeT ±1 ,511/o. 

Pa3pa6oTaHa H H3roToaneHa nponop
UHOHanLHaH KaMepa 20x20 CM ~nH pewe" 
HHH Hay'IHO·TeXHH'IeCKHX H npHKna~HbiX 

Ja~aq, a qacTHOCTH ~nH pa~Horpa!lJHqec
Koro HCCne~OBaHHH 06beKTOB. IJyTeM o6-
nyqeHHH pa3nH'IHhlX 06beKTOB ManbiMH ~0 • 
3aMH !lJoTOHOB C 3HeprHe~ 5,9 H 60 K3B 
nony'leHhl HX H3o6pa~eHHH Ha 3KpaHe ~Hen
neH npH pa6oTe Ha nHHHH c 3BM EC-1010 
/puc. 11/. 3Ta pa6oTa BLI3Bana npaKTH· 
'leCKH~ HHTepec 6HOnOrOB, 6HOXHMHKOB, 
KpHcTannorpa!lJoa a CCCP, qccP, CPP. 

B o6Aacmu pa3pa6omoK no Bbl'IHcnu
TenLHO~ TeXHHKe H aBTOMaTH3aUHH Hayq· 
HLIX uccne~oaaHH~ npoae~eHLI cne~YIOJUHe 
pa6oThl: 

1. HJroToaneHa perHCTPHPYIOIUaH 
3neKTPOHHKa ~nH 5000 KaHanoa nponop-
UHOHanhHhlX KaMep, CUHHTHnnHUHOHHbiX 
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Puc . 11 PeHMi?eHozpaMMbl, noAy'leHHble c noMOUibiO 
Cne!IUQJI HOU nponOp!IUOHQJibHOU KQMepbl HQ JIUHUU 
C 3BM / CHUMKU C :JKpaHa OUCnJieJI /: a / JIUC111 pac111e· 
HUJI, 6 / Me111UJIJIU'Ie<:KUe npe0Me111bl e JKeC111JIHOU KO· 
po6Ke. 

C'leT'IHKOB, a TaK~e annapaTypa ~nH CBH· 
3H ycTaHOBKH liHC-2 c 3BM EC--1040 B 
CTaH~apTe KAMAK. 

2 . . P a3pa6oTaHbl KaHan npHMoro ~o

CTyna ~nH no~KnroqeHHH 3BM EC-1010 K 
ycTaHoBKaM H HHTep!lJe~c KAMAK
MO,ll;EM . 

3. 3aaepWeHO C03~aHHe CHCTeMbl yn· 
paaneHHH Me~neHHbiM BbiBO~OM, n03BOnHIO" 
}Ue~ H3MepHTb TOKH MarHHTHbiX 3neMeH· 
TOB Me~neHHOrO BbiBO~a 'laCTHU H3 CHHXpO
!lJa30TpOHa, 'laCTOTy YCKOpHIOIUero HanpH • 



52 

~eHHB, HHTeHCHBHOCTL H napaMeTphl n y q

Ka. Hu<l>opMaUHB BLI.D;aeTCB ua .D;Hcnn eii 

BT-340. 
4. Co3.D;aHa cucTeMa 6noKOB 6LicTp oii 

3neKTpOHHKH Ha HHTerpanLHLIX CXeMaX C 

ynyqmeHHhlMH noKa3aTenBMH Ha.D;e~HO CTH 

.D;nB o6ecneqeHHB <l>u3uqecKHX ycTaHOBOK. 

Pa3pa6oTaHa u c.D;aua B cepuiiuoe npou 3-

BO.D;CTBO 6onLiliaB ru6pH,ll;HaB HHTerpanLHaB 

cxeMa "C.D;BOeHHhlii KaHan perucTpauuu .D;nB 

HOHH3al.{HOHHhlX ,ll;eTeKTOpOB", qTO n03B O

nBeT ucnonL30BaTL B 3KcnepuMeHTe yc Ta

HOBKH, HMeiOII.{He HeCKOnLKO .D;eCBTKOB T hl

CBq KauanoB perucTpauuu. 

5. Co3.D;aH cneuuanu3upoaaHHhlH 6LICT

phlii uu<l>poBoii npoueccop .D;nB ycTaHOB KH 

liHC-2. 

6. Pa3pa6oTaH MaKeT ru6pH.D;HOH u u

TerpanLHOH CXeMLI "3apB,ll; - BpeMeHH OH 

npeo6pa3oBaTenL" uauoceKyH.D;Horo .D;Han a-

30Ha .D;nB MHOrOKaHanLHLIX cneKTpOMeTp OB. 

Jlp0600UAUCb pa6ombl no C030QHUIO U 
coeepweHcmeoeaHU10 npu6opoB u ycTpoiicTB 

KpHoreHHOH TeXHHKH. 

)l;nB ycTaHOBKH )l;HCK- 2 npOH3Be,ll;eHa 

C60pKa, Hana.D;Ka H KOMnneKCHLie HCnLI Ta

HHB MHilieHH C ~H,ll;KHM BO,ll;OpO,ll;OM, .D;eiiTe

pueM u renueM. Mumeuu ucnonL30Ba HLI 

B pa6oTe ycTaHOBKH. 

llpoBe,ll;eH KOMnneKC HCnhlTaHHH HCT oq

HHKa nonBpH30BaHHLIX aTOMOB C HOHH3a To

pOM. llonyqeu H 3aperHCTpHpOBaH n y qoK 

nonBpH30BaHHhlX .D;eiiTpouoB CBLime 1 M KA. 

llpoBe.D;eHLI uccne.D;oBaTenLCKHe p a 6o

Thl no ocuameuu10 renueBoro pe$pu~epa

Topa .D;Byx$a3HhlM .D;eTaH.D;epoM. Co3.D;aH 3K

cnepuMeHTanLHLIH CTeH,ll; .D;nB BCeCTOp OH

Hero ucnLITaHHB .D;eTaH.D;epoB. Pa3BHBan acL 

MeTO,ll;HKa pacqeTa KpuoreHHLIX CHCTe M Ha 

3BM. PaccMoTpeu MeTo.D; uccne.D;oBa HHB 

HepacqeTHLIX pe~HMOB, OCHOBaHHhlH Ha 

COBMeCTHOM pemeHHH ypaBHeHHH 3Hep re

TuqecKoro 6anauca u Tennonepe.D;aq u B 

Tennoo6MeHHHKb pe<l>pu~epa Topa. 

llpOBe.D;eHLI 3KCnepHMeHTanLHLie HC-

cne.D;OBaHHB ycTpOHCTB ,ll;nB 3BaKyaUHH 

3HeprHH H3 CBepxnpOBO,ll;Bil.{HX MarHHTHLIX 

CHCTeM. llpH TOKe 750A 6LICTpO,ll;eHCTBHe 

ycTpOHCTBa COCTaBuno 2 MC. Ha 3neKTpH

qecKyiO npoqHOCTL npH HH3KHX TeMnepa

Typax HCnLITaHLI CTeKnoneHThl H 3nOK

CH,ll;Hhle KOMnayH,ll;LI. 

Pa3pa6oTaua MeTO.D;HKa pacqeTa ua 

3BM CBepxnpOBO,ll;Bil.{HX, CeKUHOHHPOBaH

HLIX Ha l.{HnHH,ll;pHqecKHe CeKI.{HH C pa3nuq

HOH nnOTHOCTLIO TOKa COneHOH,ll;OB C BLI

COKOH O,ll;HOpO,ll;HOCTLIO MarHHTHOrO nonB H 

C yMeHLilieHHhlM paCXO,ll;OM CBepxnpOBO.D;

HHKa. 

CoaeprneHCTBOBaHHe 

CHHxp~830TpOHa, 

C03~aHHe KaHa~OB qaCTHQ 

Ha cuHxpo(Ja3ompoHe npoBe.D;eHLI pa6o

TLI no nOBLIIlieHHIO 3<l><i>eKTHBHOCTH ero HC

nonL30BaHHB ,ll;nB $H3HqecKHX 3KCnepHMeH

TOB H COBepmeHCTBOBaHHIO erO napaMeT

pOB. 

)l;nB .D;anLHeiimero nOBLIIlieHHB HHTeH

CHBHOCTH nyqKOB YCKOpeHHhlX qaCTHI.{ npo

Be,ll;eHa IOCTHpOBKa YCKOpBIOII.{eH CHCTeMLI 

nuueiiuoro ycKopuTenB JIY- 20, BBe.D;eua 

",ll;HHaMHqecKaB KOppeKI.{HB a3HMyTam,HOH 

aCHMMeTpHH MarHHTHOrO nonB CHHXpo$a-

30TpOHa. )l;nB ycKopeHHB B.D;ep B JIY- 20 
BBe,ll;eHa npoMe~yTOqHaB Me,ll;HaB CTeHKa. 

llonyqeHLI cne.D;yJOmue MaKCHManLHLie 3Ha

qeHHB Benuquu HHTeHCHBHOCTeii: 

,ll;nBnpOTOHOB - 1,6.10 12 p/uMn., 
.D;nB .D;eHTpOHOB - 2,5-10 11 d/u..wn., 
.D;nB anL<l>a-qacTHU- 6·109 a/u..wn., 
.D;nB B.D;ep 

yrnepo.D;a - 10 6 c/u..wn. 
Ha nuueiiHOM ycKopuTene JIY- 20 npo

Be,ll;eHLI pa60TLI n .O YCKOpeHHIO MHOr03apB,ll;

HLIX HOHOB. BnepBhle C03,ll;aH na3epHLIH 



HCTO'IHHK MHOr03ap.R,Il;HbiX HOHOB. IloJiy'leH

Hble H3 HCTO'IHHKa .R,IJ;pa yrnepo,IJ;a ycKo

peHbl B CHHXpo~a30TpOHe ,IJ;O JHeprHH 

50 T3B H BbiBe,IJ;eHbl no KaHany Me,IJ;JieH

Horo BbiBO,IJ;a. ,lJ,JI.R llpOBe,IJ;eHH.R ~H3H'IeCKHX 
HCCJie,IJ;OBaHHH o6Jiy'leHbl .R,IJ;epHble ~OTO

JMYJibCHH. C llOMO~biD Jia3epHOrO HCTO'I

HHKa YCKOpeHbl B JIY- 20 ,IJ;O JHeprHH 

5 M3B/HYKA . .R,IJ;pa anroMHHH.R Al + 13
- Pa-

6oTa BblllOJIHeHa cneuuanucTaMH OHJHI H 

MH<l>H. 
Cy~eCTBeHHO noBbiWeHa J~eKTHB-

HOCTL HCllOJib30BaHH.R CHHXpo~a30TpOHa 3a 

C'leT BBe,IJ;eHH.R B JKCllJiyaTaUHID pe:>KHMa 

Me,IJ;JieHHoro I c .IJ;JIHTeJILHOCTLID 300-
500 MC/ H 6biCTpOrO /c ,IJ;JIHTeJibHOCTbiD 

600 M KC/ BbiBO,IJ;OB B O,IJ;HOM UHKJie yc

KopeHH.R . IlpOBe,IJ;eHbl ceaHCbl COBMeCTHbiX 

pa60T JJieKTpOHHbiX H KaMepHbiX YCTaHO

BOK. 

Ha BTOpOM 3K3eMllJI.Rpe HOHHOrO HC

TO'IHHKa KPHOH- 2 ocy~ecTBJieH noJIHblii: 

JJieKTPOHHblii: UHKJI. PeaJIH30BaH ~aKTop 
0 > 10 20 -2 u HOHH3aUHH JT CM ,IJ;JI.R JHeprHH 

JJieKTpOJ{OB 5-10 K3B H llJIOTHOCTH JJieKT

poHHoro ToKa .IJ:O 200 A/eM ~C noMo~Lro 
JTOrO HCTO'IHHKa llOJiy'leHbl ll~'IKH HOHOB 

"'JieMeHTOB N+7 0 +8 Ne + 0 Ar +1 7 
~ , ' ' 
/puc. 12/. 

flo npoeKmy JtCecmKo(JoKycupyJOflleZo yc
KopumeAR peJI.RTHBHCTCKHX .R.IJ:ep - HYKJio

TpoHa npo,D;eJiaHbl cne,IJ;yro~e pa6oTbl: 

1. ,lJ,JI.R npoBe,IJ;eHH.R liCllbiTaHHH CBepx

npOBO,IJ;.R~HX MarHHTOB B HMllyJILCHOM H 

CTaTH'IeCKOM pe:>KHMaX C03,IJ;aH 60JibWOH 

HCllbiTaTeJibHbiH CTeH,IJ;. B COCTaBe CTeH,IJ;a 

HMeiDTC.R ,IJ;Ba ropH30HTaJibHbiX reJIHeBbiX 

KpHOCTaTa ,IJ;JI.R HCllbiTaHH.R CBepxnpOBO,IJ;.R

~X MarHHTOB ,IJ;JIHHOH ,IJ;O 70 CM, a TaK:>Ke 

BepTHKaJibHble reJIHeBble KpHOCTaTbl ,IJ;JI.R 

HCllbiTaHH.R MaJibiX HMllYJibCHbiX MarHHTOB 

I .IJ;HaMeTpoM .IJ:O 30 eM/ H npoBe,IJ;eHH.R Tenno

~H3H'IeCKHX HCCJie,IJ;OBaHHH. ):{JI.R llHTa

HH.R MarHHTOB, JBaKyaUHH JHeprHH H npo

Be,IJ;eHH.R JJieKTpH'IeCKHX H3MepeHHH co-

6paH CHJIOBOH 6JIOK, npoBe,IJ;eH MOHTa:>K CXeM 

• 

jrx2,5 .1Q
20

cM -
2 

Ee =6,5 K 9 B 
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Ee a 5 K9B 

a) 

6) 

I I 
+18 +16 +14 

Ar +17 +15 

Pu c. 12. Cn eKmpbl 3apJJOoe uoHoe, noAy'la eMbJ X c no· 
MOUjb iO uc mO'lHUKQ KPJ10H· 2: a / UOHOB KU CAOp ooa, 
6/ uo oe apzoHa . 
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ynpaBJieHBJI B CBCTeMbl AJIJI B3MepeHBJI 

noTepL 3Hepruu. 

2. IlpoBeAeH pac'leT OCHOBHbiX nap a

MeTpOB npeAyCKOpBTeJIJI MHOr03ap.IIAHbiX 

BOHOB C OTHOWeHBeM Z / A ~0,4 B 3He p

rueii Ha BLIXOAe 2,4 M3B/A. CAenaH p a c

'leT npoMe)l(yTO'IHOrO KOJILUeBoro YCK O

puTeJIJI /IIKY I BH)I(eKUBOHHoro KOMnnex ca 

AJ!Jl YCKOpeHBJI .IIAep AO 3Hepr BB 

0,5 T3B/HYKA. C noMOIULIO 3BM BCCJie

AOBaHLI pe)I(BMLI MHOroo6opOTHOH BH)I(e K

llBB B3 JIBHeHHOrO YCKOpBTeJIJI B npoMe)l(y

TO'IHLIH KOJILUeBOH ycKOpBTeJIL. 

IlpoBeAeHbl pac'leTbl no onpeAeJieHBIO 

napaMeTpOB CBCTeMLI 3HeprOCHa6)1(eHBJI 

IIKY. 

: 

3KcnJiyaT~~ 
CHHXpo$a30TpOHa 

3annaHBpOBaHHOe BpeMJI pa60Tbl yc

xopuTeJIJI - 4429 '1. 

YcxopuTenL pa6oTan: 

aj Ha 3KCnepBMeHTaJILHble BCCJieAO· 

BaHBJI no clJB3BKe 3JieMeHTapHLIX 'laCTBU 

B clJB3BKe peJIJITBBBCTCKBX JIAep - 3146 'I 

CO cpeAHeH BHTeHCBBHOCTLIO 1f4 •10 11yc

KOpeHHLIX npOTOHOB, · 2 •1 0 O yCKOpeH

HbiX AeHTpOHOBS 3 •1 0 S YCKOpeHHLIX aJIL

clJa-qacTBU, 10 ycxopeHHbiX .IIAep yrne

POAa 3a UBKJI ycxopeHB.Il; 

6/ Ha COBeprueHCTBOBaHBe CBCTeM yc

KOpBTeJIJI - 995 '1. 



• 

C noMOUII>IO MooepHu3upoeaHHozo 6ec
t/JuAbMOeozo ucKpoeozo cneKmpoMempa 
/EHC/ Ha HerimpOHHOM ny<~Ke 50 F3B 
cepnyxoecKozo ycKopumeAJI y<~eHble 

OHJIH eeoym noucK "o<~apoeaHHI>IX" <~ac-
1/IUI#. YcmaHOBKG pa6omaem HQ" AUHUU C 
3BM EC-1 040, ycmaHoeAeHHori e 3K
cnepuMeHIIGAI>HOM naBUAbOHe. 



Jla 90-KOHQAbHOM ~epeHK06CKOM Macc-cneKm
pOMeflpe "lf>ofloH " 6eOeflcJI 3KcnepuMeHm no 
U3MepeHUIO Outjj(lepeHfiUOAbHOZO Ce~eHUJI peaK-
fiUU "- p -+ ., 

0 n o Jla CHUM Ke: 1 - Mempo6a.ll 
JICUOK06000pOOHaJI MUtueHb U CUCIIIeMa 32 
UCKp06biX KOMep pa3MepOM JxJ M 2 

o 

• 

Y nyAbma 3AeKfiPOHHOii annapamypbl "lf>omoHa" lL 
6 3KCnepuMeHmaAbHOM "OOMUKe"o , 

H3y~ai0111CJI npofleCCbl noAHozo pa3pywe
HUJI JIOep cepe6pa U C6UHf1Q 6 JIOepHbiX 
I/JOli03MYAbCUJIXo Jla CHUMKe: CAy~aupa3-
60Aa .110pa cepe6pa c 6biAemoM 26 nuo
H06 noo oeucm6ueM uoHa yzAepooa c 
3Hepzueu 50 T3Bo 

Jla OCH06e IUUPOKOZO compyOHU~eC1116Q y~eHbiX OH.RH 
U HOfiUOHOAbHbiX UHCIIIUIIIYII06 ClllpaH- y~aCJIHUII UCCAe
oyeiiiCJI o6pa306QHUe H06biX KOpOIIIKOJICU6YUIUX ~QCIIIUII 
6 CIIIOAKH06eHUJIX npOIIIOH06 70 T3B C JIOpaMU I/JOIIl0-
3MYAbCUUo Jla CHUMKe: o6cyxoeHue OOKAaoa o noucKe 
H06biX Hecma6UAbHbiX ~QCIIIUII 6 I/JOIIl03MYAbCUJIX Ha 
3aceoaHuu lf>omo3MYAbCUOHHozo KOMumema OH.RHo 



Co30aH H06biU eapuaHm 
cneKmpoMempa OA.II u3yt~e
HUJI KYMYAJIIIIU6HOZO o6pa-
306Q11UJI Me30HHbiX U HYK" 
AOHHbiX cucmeM - ycmaHoe
Ka ,4HCK-2. CneKmpoMemp 
pa6omaem Ha AUHUU C 3BM 
E3CM-4. 

06pa31Jbl U3ZOII06AeHHbiX 6 
JlHCIIUIIYIIe Opeu~06WX KQ· 
Mep pa3MepOM 20x20 CM 2. 

~ 

Jlc nbiiiiOHU.II Ha cmeHoe 
60AbWOU Opeutjoeou KaMe
Pbl pa3MepoM 1 , 5x1 M 2. 
,l(A.II ucnblmaHuil ucnoAb-
3y emc.ll 3BM EC-1010, 
CUZHQAbl C KOMepbl 6bl60" 
OJ1 mc.11 Ha oucnAeu. 



Ha cuHxpoi/Ja3ompoHe ycKopeHbl JIOpa yzAepooa. B Ka
'iecmee uoHHozo ucmO'iHUKa enepebre npuMeHeH Aa3ep
HbiU ucmO'iHUK, ycmaH06AeHHbiU HQ fPOpUHJICeKmope. C 
noMOUibiO JIY-20 U CUHXpOI/Ja3ompOHQ ny'iOK JIOep 
yzAepoOa YCKOpeH 00 3Hepzuu 50 r3B. 



B 3KcnepuMeHmax Ha cuHxpo¢a3ompoHe ucnollb3yemcJI 
CUCIII€MQ M€011€HHOZO /300-500 MC/ 6bi600Q YCKO
peHHOZO ny'IKQ. 

H a nyllbllle ynpa611€HUJI U KOHIIIPOIIJI CUCIII€Mbl 6bi600Q. 

Ha 'laAo 111paK111a lllpaHcnop•upoaKu 6blaeoeHHozo ny'IKa. 



60 

Jla6opaTopH.H 
.H,n;epHbiX 

npo6JieM 

• 

HayqHo-Hccne~oBaTenbcKaB ~eBTenL

HOCTb na6opaTopHH Benacb no cne~yromHM 

OCHOBHbiM HanpaBneHHBM: 

- Hccne~oBaHHB B o6nacTH <iJHJHKH 3ne

MCHTapHbiX qacTHU H aTOMHOrO B~pa; 

- paJBHTHC MCTO~HKH HCCne~OBaHHH H 

COJ~aHHe KpynHbiX 6aJOBbiX ycTaHOBOK ~ng 

3KcnepHMCHTOB Ha ycKopHTene H~B3 H 

CHnbHOTOqHOM <IJaJOTpOHe; 

- pa60Tbl no COJ~aHHIO CHnbHOTOqHOrO 

<IJaJOTpOHa - ycTaHOBKH "~" H ~pyrHe pal

pa6oTKH B o6nacTH ycKopHTeneH cpe~HHX 
3HeprHii. 

0CHOBHbiC 3KCnepHMCHTbl 6blnH Bblnon

HCHbl Ha CHHXPOUHKnoTpoHe OHRH H CHHxpo

TpoHe H~B3. OT~enLHble onbiTbl npoBO~H

nHCb .· TaK>Ke Ha cHuxpouHKnoTpoHe UEPHa, 

ycKopHTenBx HYJI /liaTaBHB, ClliA/ H SIN 
/I..J;ropHX, lliBeHuapHB/. 

HayqHo-Hcc~eiosaTe~bCKHe 

pa6oTbi 

llpoBepKa 3aKOHOB COXpaHeHKH, 

K3yqeHKe CKMMeTpKK B3aKMO,ll;8KCTBKH 

K crpyKrypbi 

~JieMeHTapHbiX qacTKQ 

Bbmo;JHeHbt coe.wecmHo c JITcll meope
mu~ecKue uccAeooeaHUJI Bonpoca o BOJ

MO)I(HOCTH cymecTBOBaHHB OCUHnnBUHH 

MC)I(~y paJnHqHbJMH COCTOBHHBMH HCHTpH

HO. C yqeTOM c<IJopMynHpOBaHHOrO paHee 

B OHRH BapHaHTa TeopHH cna6blx BJaHMO

~eHCTBHH, OCHOBaHHOrO Ha aHanorHH MC)I(~y 

nenTC?HaMH H KBapKaMH, BblnOnHeHbl pacqe

Tbl 3clxl>eKTOB OCUHnnBUHH MC)I(~y paJnHq

HbiMH THnaMH HCHTPHHO. IloKaJaHo, qTo 

B pg~e cnyqaeB 3KCnepHMCHTanbHOC HJy-
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'leHBe OCUBJIJIJIUBi HeiTpBHO ~nJI B3MepeHB.I 
MaCChi HeiTpBHO B BCCne~OBaHBJI B03MO>K· 
Horo HecoxpaHeHBJI nenTOHHoro 3apJI~a JIB· 
nJieTCJI HaMHOrO 6onee 'IYBCTBBTenhHhiM 
cnoco6oM, 'leM paHee npe~o>KeHHhle. Tax, 
ecnB CYlUeCTBYIOT HeiTpBHHhle OCUBJIJIIUBB, 
accne~oBaHBe conHe'IHhiX HeiTpBHO c 3Hep
raei -0,2 M3Bno3BOnJleT onpe~enBTh Mac
ey HeiTpBHO Ha ypOBHe- 5-10- 3B, 'ITO Ha 
BOCeMb nopJI~ICOB HH>Ke 31CCnepBMeHTanbHO 
ycTaHOBneHHoro aepxHero npe~ena Macchi 
3nexTpOHHoro HeiTpBHO. CymecTBeHHoe 
npO~BH>KeHBe B03MO>KHO B B OnhiTaX C HeiT· 
pBHO OT peaiCTOpOB B YCICOpBTenei. 

BhlnonHeHHhle B OHJIH accne~oaaHB.I 

CTBMynapoaana B pa3HWX cTpaHax npe~o
>KeHHJI 31CCnepBMeHTOB no nOBCICY HeiTpBH
HhiX ocuannJIUBi. qacTb 3TBX npe~no>KeHBi 
y>Ke peanalyeTCJI . . 

3aeepweHa o6pa6o111Ka oaHHt.rx B 3IC-
cnepsMeHTe no accne~oBaHBIO pacna~a 

+ + + -
17 ... e vee e . AHanBl npOBO~BnCJI aa 
ocHoae BhlnonHeHHWX paHee B OHJIH ieo
peTH'IeCKBX pac'leToB 3Toro npouecca. 
B pelynJ.TaTe o6pa6oTKB anepawe nony'leHa 
3KcnepaMeHTanJ.HaJI oueHI<a cna6o3nei<Tpo
MarHHTHOro li>opMii>aKTOpa nBOHa (:I (I <7,0. 

.Un• ~pyroro cna6o3nei<TpoMarHBTHoro 
4>opM4>ai<Topa naoHa y nony'leHa oueHI<a, 
cornacyiOmaJICJI c paHee awnonHeHHhiMB 
B3MepeHBJIMB BepOJITHOCTH pacna~a· 

17 ... eve y 

JipOOOAJICQAOCb U3y'leHUe peaKfiUU 00· 
pa111HOZO 3AeK1tlpOpOJICOeHU.R nHOHOB 17 -p ... 
... ne+e- npa 3HeprBB E 17 = 276 M3B. ITony
'leHw 3KcnepaMeHTanhHble oueHKB 4lopM-
4>ai<Topoa naoHa B Hyi<noHa I F t B F 17 I 
6e3 npe~nono>KeHBJI o6 ax paaeHCTBe .c 
BCnOnh30BaHBeM HeCI<OnbKBX TeopeTB'IeC· 
KHX MO~enei. 

C uenbiO 3KcnepaMeHTanbHoro Bly'le
HBJI li>opMii>aKTOpOB B306apw BnepBiale B3· 
MepeHo ce'leHBe pea~<ya o6pa THoro 3neKT
popo~eHBJI naoHOB (!' 3Hepraeii: 160 M3B, 

npB KOTOpoi BI<na~ B306aphl B ce'leHBe 
uaa6onee cymecTBeueu. B paMI<ax B3o6ap

_Hoi Mo~ena c~enaHa oue!~a li>opwf&I<Topa 
nepexo~a: A ... Ny: GM I k = 1,6 4)M/ = 
= 3,4±1,7. 

Bt.rnoAHeH aHaAU3 .RoepH~trx pacU~enAe
Hurl 6 ~0.03MYAitCUU, o6ny'leHHOi npOTO· 
HaMB c 3Heprseii: 70 B 250 F3B aa yci<o
PBTenJix B llpoTBBHO B :SaTaBBB.llpB aaana-
3e 250 Thlc. 3Be3~ 6hlno o6Hapy>KeHo 5 
BTOPB'IHhiX 3Be3~, pacnono>KeHHhiX Ha pac
CTOJIHBB, MeHbWeM 10 MUKPOH;OT nepBB'I· 
aoro BlaBMo~eicTBBJI. BB~BMOe 3Hepro
B~~eneHBe B 3TBX C06hiTBJIX COCTaBnJieT 
1..;- 2,5 F3B. 3TH co6hiTBJI He MoryT 6wTb 
06'bJICHeHial aHHBrBnJIUBei aHTB'IaCTBU BnB 
pacna~oM ranePil>parMeHTOB. Hx MO>KHO 
paCCMaTpBBaTb KaK BepOJITHiale cny'laB o6· 
pa30BaHBJI Jl~epHbiX CBCTeM HOBOrO TBna • 
cynepll>parMeHTOB. 

83aMMO.QeifCTBHe 

Me30HOB H HYK~OHOB 

c HYK~OHaMH H H,QpaMH 

C noMOUI'-10 co3oaHHorl e ;ra6opa111opuu 
"3aMOpO>KeHHOB" nonJipB30BaHHOB MBWeHB 
npoBe,D;eHial B3MepeHBJI K034>1l>BUBeHTOB I<Op· 
penJIUBB nonJipB3aUBB C ~~ B ynpyroM 
npOTOH·npOTOHHOM pacCeJIHBB npB 3HeprBB 
610 M3B. ITony'leHHhle ,D;aHHwe /eM. 1tla6A.l/ 
no3BOnBnB YCTpaHBTb CYlUeCTBOBaBWYIO pa • 
Hee HeO~H03Ha'IHOCTb 4>a30BOrO aHanB3a 

TaoAufla 1 

·Yron paccesrHHsr 40° 67° 78° 90° 
B c.u.M. --

Cpp 0,60 0,57 0,57 0,57 
nn ;!:.0,05 ;!:.0,04 ;!:.0,04 ;!:.0,04 
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aMnJIBTYAbi ynpyroro HYKJIOH·HyKJIOHHOrO · 
pacceJIHBJI npu 3TOH 3Hepruu I puc. 13/. 

3aeepweH 3KcnepuMeHm, BblnonueHHbiH 
ua y~KopuTene R<l>B3 d>HJBKaMB ORRR u 
RT3<1> coBMeCTHO c rpynnoil dJpauuyJCKHX 
yqeublx B3 CaKne. OnpeAeneHbl AB<Wlepeu-

+ K+ -uuanLHble ce'leHBJI rr- p , - p , p p u p p -
ynpyroro pacceJIHBB npu 40-;: 45 F3B /c 
B BeCLMa 60JILWHX 3Ha'leHBJIX nepeAaHHbiX 
BMnynLcoB, BnnoTL AO I t I =2,3/F3B/c/ 2 . 

OcHOBHble BbiBOAbl 3KcnepuMeHTa cocTOJIT 
B CJieAyJOII.{eM: 

1. Ilpu 3Hepruu 40,..45 F3B 3Kcnoueu
uuaJILHbiH xapaKTep JaBBCHMOCTH AB<Wle
peHUBaJILHOrO Ce'leHHJI OT nepeAa'IH npB 
It! ~ 0,5 /F3B/c/

2 
MeHJieTCJI Ha CTe-

v ' • da l in neuuou · dt ... t , rAe noKaJaTen& cTeneuu 

+ n = 4.\-7 AJIJI TT -p ·BJaHMOAeHCTBHJI H n = 4 
AJIB K- p-pacceJIHBJI I puc. 14/. 

2. 06uapy)Keuo TaK)Ke, 'ITO runoTeJa 
reo.MeTpH'leCKOrO CKeHJIBHra BblfiOJIHJieTCJI 

+ + B rr-p-u K-p-pacceJIHHH y)Ke ua'IBHaJI c 
3Hepruu 40 F3B. lfJBeCTHO, 'ITO cornacuo 
reOMeTpH'leCKOMy CKeHJIHHry ABdJdJepeH
UHaJILHOe Ce'leHBe pacceJIHBJI MO)KHO npeA
CTaBHT:b B BHAe 

da / da 2 
-dt (-d-) "" ¢(R 't) , 

t t z 0 

rAe rr ~ R~ +Rims ' rt - a tot . ,D;aHHLi e, 
nony'leHHhle npu 40755 F3Bf,c, yKa3biBaJOT 
ua To, 'ITO ¢ (R 2,t) AJIJI npouecca ynpyroro 

+ + 
rr - p- H K- p -pacceJIHHJI JIBJIBeTCJI yHBBep-
canLHOH d>YHKUBeil /puc. 15/. 

3Kcnepu.MeHmaAbHO uccAeooeaHo coom
HoweHue MeJICOy nonBpBJauueil B acBMMeT 
pueil B npoueccax KBaJuynpyro~o pacceJI
HHJI npoToHoB npoToHaMu JJ:Aep 6 Li u 12c 
B H3Mepeua fiOJIJipB3aUBJI B KBa3BynpyroM 
pacceBHHH npoTOHOB ua JJ:Apax ceMH paJ 
JIB'IHbiX 3JieMeHTOB. 
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IlpoooAJICaAacb o6pa6omKa oaHHbiX, no
ny'leHHbiX pauee C fiOMOII.{:biO MeTpOBOH npo
nau-dJpeOHOBOH Ka.Mepbl B ny'IKe nu_-MeJo
HOB c 3Heprueil 5 F3B. 3KcnepuMeHTanL
Hble pe3yJILTaTbl aHaJIH3HpOBaJIBCL COB· 
MeCTHO c AaHHbiMH, nony'leHHbiMB npu 6o
nee BbiCOKHX 3HeprBBX. B peJyJILTaTe o6-
pa6oTKH: 

1. Ilony'leH uau6onee noJIHbiH ua6op 
j6onee 50 BeiiB'IHH/ napuuan&HbiX B Tono
noru'leCKHX Ce'leHHH B3aHMOAeHCTBBJI nuo
HOB C npOTOHaMB. 

2. RccneAOBaHa 3HepreTB'leCKaJI Ja
BBCHMOCT& KOppeJIJIUBOHHbiX napaMeTpOB, 
OfiBCLIBaJOII.{HX COBMeCTHOe o6pa30BaHHe 17°
Me 30HOB B 3apJI)KeHHbiX 'laCTBU B TT- p -
B3aHMOAeilcTBBJIX B HHTepBane 57205 F3B. 

3. YcTaHoBJieHbl H uccneAOBaHbl Macw
Ta6uo-uuBapuaHTHble CBOHCTBa fiHOH~HyK
JIOHHbiX B3aHMOAeHCTBHH y)Ke npB cpaBHB
TeJILHO "Manoil" 3Hepruu 5 F3B. IlpeAno
)KeHbl auanHTB'leCKBe JaBlfCBMOCTB AJIJI onu
caHHJI MaCWTa6HO- BHBapBaHTHbiX xapaKTe
pBCTBK B HCCJieAOBaHHOM BHTepBaJie 3Hep
rBH. 

4. YcTaHoBneuo MacwTa6uo-BHBapu-

< p~,11 > da 
aHTHOe noBeAeHBe cneKTpOB :;:_ · · ---

dp ..l,ll 
a 

/cKeilnuur B cpeAHeM/ AJIJI TT
0 

-MeJOHOB. 

IloKa3aHO, B'laCTHOCTB,'lpe3Bbl'laHH06JIH3-
KOe CXOACTBO TaKHX cneKTpOB AJIJI BeCLMa 
pa3nH'laJOIUHXCJI npoueccoB: rr- p ... 17 "' + ... 
/5 F3B/ H PP-+rr- + ... /13 7 300 F3B/ 
/eM. puc. 16/. 

IIocmpoeHa ca.MocozAacoeaHHaJI meope
mu~ecKaJI CXeMa, B KOTOpOH 3aTpaBO'IHbiH 
fiOJIIOC IIOMepaH'lyKa HaXOAHTCJI B j - fiJIOC
KOCTB npaBee e;IJ.HHBUbl. TeopHJI C a (0) > 1 
YAOBJieTBOpJieT YCJIOBBIO YHHTapHOCTH B s
B t -Kauanax, a TaK)Ke npaBuny cyMM, 
CBJI3aHHOMY C 3aKOHOM coxpaHeHHJI 3Hep
rHH . B o6nacTH AOCTHrHyTbiX 3Hepruil paJ
BHTaJI cx'eMa noJBOJIJieT nerKo onucaTL 
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1.0 

0.8 

cPP 
. nn 

9-575 M,6 Cotgnet et at 
+-610 M:~6 HacmoRI40II pa6oma 

c.u.M. 

Puc. 13. 3a6uCUMOCIIIb Cnn(O) 6 ynpyzoM pp - pac
ceAHuu-npu 610 AI3B. CnAOWHaA u nyHKIIfUpHaA Au
HUU - npeOCKQ3QHUA OAA Cnn(O) HQ OCH06QHUU pe-
3YAbllfQJif06 (Ja3o6ozo aHaAu3a OAA Ha6opo6 A u 8 , 
COOJif6eJifCII6eHHO. 

10' 

duldt wCS/(faB/c~ 

00 ,..., 0 
0 

l!J 2iJ 
2 

-t (f9B/c) 

101 

I 
100 

10"' 

'()"2 

'()"l 

2 
du I dt wCS/ (raB/c ) 

00 
0 

\ .I tl-4 

-t (f9B/c) 2 

Puc. 14. ,l{u¢(/epeHijUaAJ>Hble ceoteHUA "-P- u K-p
pacceRHUR 6 3Q6UCfJMOCIIU 0111 nepeOaHHOZO UMnyAbCQ 
npu 3Hepzuu 40 r3B. 

10" 

10' 2 

10'' 

du I du I 
dt dt t-0 

• - ,-p 

0 - n+p 

' - r-p 
tJ. - K+p 

+ H~2.H•Bl 

" P <toor9~ > 'fi: 
. \. 

t t! ~ 

C7 - 2 4,36 MIS 

t 

23,14 

20,49 

17,88 

10"'1 ~----------~~------~--~~~---------~~~ 
ut t (t.tiS (f9B/c0 

Puc. 15. !{Po6ep_fa zunollle3bl zeoMempuotecKozo cKeii
AUHZa 6 rr - p, K:.. P- pacceRHUU npu 3Hepzuu 40 r3B. 

<!!..? du 
C7 -ap.l. 

1.0 ,-p .. rr 0 + ... , 5 faBle 

0.1 

0.01 

2 PJ./( PJ.) 

Puc. 16. Ilpo6epKa zunollle3bl "c~reiiAUHZa 6 cpeoHeM" 
OAR npoijeCC06 rr-p -+77°+ ... 5 r3B/c u PP-+rr-+ ... , 
13-300 r3B/c . 



3KCnepHMeHTaJtbHLie .n;aHHLie 06 ynpyrHX H 
Heynpyrax a.n;poHHLIX npoueccax. EcTecT
BeHHoe o6'bJICHeHHe nonyqaroT JisneHHJI reo
MeTpH'Iecxoro H KNO cxeiinHHros. 

Tpynna uccAeooeameAeil OH.RH coe
MecmHo c ~U3UKaMu .5yxapecma, Co~uu, 
TypuHa u <l>pacKamu Jasepwana 6onhwoii 
3Tan 3KcnepaMeHTOB no HJy'leHHIO ynpyro
ro pacceJIHHJI nHOHOB Ha JI.n;pax renaJI-3 H 
renHJI-4. B onLITax, BLinonHeHHLIX a ,ll,y6He, 
6Lina 06Hapy)f(eHa He3aBHCHMOCTb OT 3Hep
rHH nOJtO)f(eHHJI nepBOrO MHHHMyMa B yn
pyrOM pacceJIHHH nHOHOB Ha ner'laBWHX JI.D;-

pax I 3
He H 

4He /a paiioHe nepsoro 6a
PHOHHoro peJoHaHca. Ha6nro.n;aromeecJI JIB
neHHe CHJtbHO KOHTpaCTHpyeT C TeM, 'ITO 
HMeeT MeCTO .D;JlJI pacceJIHHJI nHOHOB Ha 
.n;pyrax, 6onee TJI)f(eJtLIX . JI.n;pax /a qacTHO
CTH, Ha yrnepo.n;e 12C /B TOR )f(e 06JtaCTH 
J.Hepraii. 

06'bJICHeHHe 3TOMY 3~eKTY .n;aeTCJI Ha 
OCHOBe y'leTa CHJlbHOrO .D;OMHHHpOBaHHJI p
BOJlHLI B 3JteMeHTapHOM nHOH·HyKJtOHHOM 
B3aHMO.D;eBCTBHH, KOTOpoe, nO-BH.D;HMOMy, 
npoJIBnJieTcJI a 11He -pacceJIHHH oco6eHHO 
Jipxo HJ·Ja MeHhwero BJtHJIHHJI npoueccos 
MHoroxpaTHoro pacceJIHHJI a JI.n;pe renHJI no 
CpaBHeHHIO C JI.D;pOM 12 C. . 

H MeXaHH3M 

C noMOUibiO ycmaHoeKu, npe.n;HaJHa'leH
HOB .n;nJI HJy'leHHJI xnacTepHLIX JIBneHHii, 
HJMepeHLI cnexTpLI H yrnosLie pacnpe.n;ene
HHJI npOTOHOB, HCnycxaeMLIX HaJa.n; /B HH
Tepsane 507- 130 M 3B/ npa BJaHMo.n;eii
CTBHH npoTOHOB 640 M3B c JI.n;paMH. AHa
norH'IHLie HJMepeHHJI npose.n;eHLI TaK*e a 
ycnoBHJIX, xot.n;a pacceJIHHe HaJa.n; conpo-
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BO)f(.D;aeTCJI 3MHCCHeB 6LICTpLIX npOTOHOB C 
3Hepra eii 2607335 M3B no.n; ManLIMH yr
naMH K nyqxy. 3Tii .n;aHHLie Ba)f(HLJ .n;nJI on-
pe.n;eneHHJI HH)f(Heii rpaHHULI "JI.n;epHoro 
cxeiinHHra" H MexaHHJMa acnycxaHHJI npo
TOHOB Ha3a.D; B JI.D;epHLIX peaKUHJIX. 

H3y~eH MexaHU3M o6Hapy*eHHoro pa
Hee JIBJteHHJI B036y)f(.D;eHHJI BLICOKOCnHHOBLIX 
COCTOJIHHB JI.D;ep B peaKUHH JaXBaTa OTpH
UaTeJtbHLIX nHOHOB. 113MepeHLI BbiXO.D;LI pal
JlH'IHLIX npo.n;yKTOB peaKUHH .D;JtJI nnaTHHLI, 
JonoTa H PTYTH. IloxaJaHo, 'ITO .n;oMHHHpyro
IUHM T nOM peaKUHH JIBJtJieTCJI HCnycKaHHe 
HeCKOJtbKHX HeBTpOHOB ( 11- , xn) C X, Me
HJIIOIUHMCJI OT .n;syx .n;o wecTHa.n;uaTH. B 
peaKUHH JaXBaTa nHOHOB Ha paJ.n;eneHHbiX 
HJOTona x onosa npH peracTpauaa HlOMepos 
lOB In H' llOJn ycTaHosneHa JaBHCHMOCTb 
H30MepHOrO OTHOWeHHJI OT 'IHCJta HCl.IYC
xaeMLIX HeiiTpOHOB x. Haii.n;eHo, 'ITO HJo
MepHoe OTHOWeHHe paCTeT C yBeJtH'IeHHeM 
X BnJtOTb .D;O 3Ha'leHHJI X = 6, B KOTOpOM 
OHO .D; CTHraeT MaKCHMyMa, a JaTeM Ha
'IHHaeT na.n;aTh. Ilony'leHHLie .n;aHHLie y.n;os
neTsopHTenbHO cornacyroTcJI c pac'leTaMH 
no CTa THCTH'IeCKOB MO.n;enH, B KOTOpLIX 
npe.n;nonaranocb, 'ITO nHoH nornomaeTcJI 
.n;syxHyx noHHoii accouaauaeii I puc. 17/. 

IlpoeeoeHbJ 3KcnepuMeHmbJ no noucKy 
ZaMMa - pacnac)a U30Mepa ~OpMbJ, KOTOpLIB 
06paJyeTCJI B pe3yJtbTaTe 6e3pa.n;HaUHOHHO· 
ro nepexo.n;a a MJOOHHOM aToMe ypaHa-238. 
06Hapy)f(eHo ceMb Ja.n;ep*aHHLIX nepexo
.n;os c · 3HeprHJIMH oT 0,7 .n;o 3,2 M3B, Hl 
KOTOPLIX .n;sa nepexo.n;a /2,21 H 3,13 M3B/ 
MoryT npHHa.n;ne)f(aTb pacna.n;y HJOMepa. 

IloKa3aHO, 'ITO speMJI )f(HJHH H30Mepa 
B npHCYTCTBHH MIOOHa/12±2/ HCCyrueCTBeH
HO xopoqe, 'leM 6e3 Hero /200 He/. KpoMe 
Toro, HanH'IHe MJOOHa Ha K -o6onoqxe npa
so.n;HT K C.D;BHry H30MepHOrO COCTOJIHHJI Ha 
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Puc; . 17. JaeUCUMOCIIIb U30MepHOZO OIIIHOUieHU.JI 0111 
'IUCAQ • x BblAellleBUIUX HeUIIIpOHOB peaK~UU 3QX 6QIIIQ 
o111pu~a111eAbHblX nuoHoe Sn( "- ,xn )In . 

600 K3B. 3TH Ha6JIIO,IJ;eHBJI CBB.IJ;eTeJILCT· 

BYIOT B nOJIL3Y CBJI3B B30Mepa C 60JILlliBMB 

KBa.IJ;pynO:JILHLIMB .IJ;ecPOpMaUBJIMB. 

lf3rOTOBJieHa B OTnpaBJieHa B IJ,EPH 

ycTaHOBK8: .IJ;JIJI npoBe,IJ;eHBJI COBMeCT HLIX 

BCCJie.IJ;OBaHBH OC06eHHOCTeH pacna,IJ;a M e 30-

aTOMOB ,IJ;eJIJIIUB~CJI 3JieMeHTOB Ha CBH Xpo

UBKJIOTpOHe IJ,EPHa. 
•. 

Hatlam&l 3KcnepuMeH11lbl no noucKy Hoeo
zo COC11lOJIHUJI JIOepHOZO eer~~ecmea - 1/l. H. 
ceepxnA011lHbiX .110ep. Bo3MO)I(HOCTL «Pa3o

Boro nepexo.IJ;a B TaKHe cocTOJIHHJI n pe.IJ;

cKa3LIBaeTCJI ~eopBeH nBOHHOH KOH.IJ;e Hca

UBB, pa3BHTOH COBeTCKBMH TeopeTBK aMB. 

B nepBLIX onLITax MBllleHB o6nyqaJIHCL Ha 

nyqKe npoTOHOB 70 F3B B 11cl>B3 c n o cne-

. .IJ;YJOIUeil Mace- cenapauueil c uenLIO n o ucKa 

B30TOnOB C ".IJ;p06HLIMH" MaCCOBLIMB que

JiaMH. 

IlpoBe,IJ;eH ..JaK)I(e aHaJIH3 BLinOJIHe HHO-
• ' 

ro paHee 3KcnepBMeHTa no noHcKy .IJ;o nro-

)I(BBYIUBX qacTBU C TOqKB 3peHHJI B03MO)I(

HOCTH CyiUeCTBOBaHBJI CBepxnJIOTHLIX Jl.IJ;ep. 

IlonyqeHLI oueHKB BepxHero npe.IJ;eJia ce

qeHHJI o6pa30BaHHJI ,8-aKTHBHLIX CBepx

nJIOTHLIX Jl,IJ;ep B CTOJIKHOBeHHJIX npOTOHOB 

c 3HeprBeH 60 770 T3B C .ll.IJ;paMH CBHHUa, 

BOJILcP:F,aMa B aJIIOMBHBJI Ha YPOBHe 1 o-34-:

-:- 10· 
7cM 2 /.11opo. Ilopor perucTpauuu 

3JieKTpOHOB COCTaBJIJIJI 45 AI3B, BCCJie.IJ;o

BaHHLie BpeMeHa )I(H3HB - 5 MC $.r ~ 10 Ae1/l. 

Ha ocHoee paHee noAy'leHHbiX oaHHbiX 
coeAaHa OijeHKa eepo.RmHocmu 3axeama "+ -
Me3oHoe 195 AI3B OT.IJ;eJILHLIMH HYKJioHaMH 

B .ll.IJ;pe yrnepo.IJ;a. Haii.IJ;eHa Bepo.IITHOCTL 
-2 

1,5·10 Ha O.IJ;HH aKT 3aXBaTa. 3TOT pe-

3YJILTaT aHaJIH3BpyeTCI B npe~nOJIO)I(eHHB 

CyiUeCTBOBaHBJI nBOHHOrO KOH.IJ;eHCaTa B Jl.IJ;· 

pe yrnepo.IJ;a. 113 nonyqeHHLIX ,IJ;aHHLIX cne
,IJ;yeT, qTo 3HaqeHBe KOHCTaHTLI B3aBMO

~eHCTBBJI nOJIJI KOH.IJ;eHCaTa 3HaqBTeJILHO 

MeHLllle BeJIBqBHLI, npHHBMaeMOH B Teope

TBqecKBX pacqeTax. 

7 B (Jomo3MYA&cuu, 3azpyJKeHHOil .110paMu 
Li, 6LIJI npoBe.IJ;eH noBcK HeHTP?_HHLIX Jl.IJ;ep 

B peaKUBJIX 3aXBaTa 77 ·Me30HOB: 
- 7 L· 4H "3" - 7 L1. 3 He "4" " 1 .. e + n B " -+ . + n • 

BLI6op peaKUHB 3axBa Ta Ha JIBTHB -7 o6yc

JIOBJieH TeM, qTO B CJiyqae o6pa30BaHBJI CBJI·, 

3aHHLIX COCTbJIHBH TpBHeHTpOHa BJIB TeTpa-

.HeHTpOHa peaKUBJI JIBJIJleTCJI .IJ;ByxqacTBq

HOH, qTo 3Ha,quTeJILHO o6nerqaeT ee KBHe

MaTuqecKHH aHaJIH3. B pe3yJILTaTe nepBLIX 

3KCnepHMeHTOB nOJiyqeHO, qTo BepXHJIJI rpa

HBUa OTHOCHTeJILHOH BepOJITHOCTH o6pa3o

BaHHJI Jl.IJ;ep " 3 n" H " 4n" B TaKHX peaK

UHJIX Ha 90o/o-HOM ypOBHe He npeBLilllaeT 

1,2. to-? 

Ilo npe.IJ;JIO)I(eHHIO 

CTOJIIUee BpeMJI B SIN 
uapCKBMB cPH3HKaMH 

yqeHLIX OHRH B Ha

coBMeCTHO CO lliBe,il

npOBO.IJ;JITCJI ,IJ;Ba 3K· 

cnepHMeHTa no nOHCKY Jl.IJ;ep 
7H B "4n" 

C nOMOIULIO peaKUHB .IJ;BOHHOH nepe3ap.ll.IJ;KH 

77 ·Me30HOB. 



CneKTpoeKomul 

HeHTpOHO.Qe$HQHTHbiX H,ZJ;ep. 

KopoTKO)I{HBy~ne H30TOnhi. 

Pa.QHOXHMHH 

B&moAHeHbl uccAeooeaHWf e o6Aacmu 
cneKmpocKonuu HeilmpoHooe(/juijumH&IX .11oep 
no nporpaMMe RCHAIIll: 

1. 3aaepweHLI 3KcnepHMeHTLI no HJy

'leHHIO cneKTpOB n03HTpOHOB 
167

Yb, 165Tm H 
155Dy. IIony'leHLI npeUH3HOHHLie ,IJ,aHHLie 

0 6eTa- cneKTpax O'leHL Man oil HHTeHCHBHO

CTH. Onpe,IJ,eneHLI 3HeprHH pacna,IJ,a .JI,IJ,ep H 

MaTpH'IHLie 3neMeHTLI 6eTa-nepexo,IJ,oB. 

2. 3aaepweHLI uccne,IJ,oBaHH.JI pacna,IJ,a 
83 Sr , 81 Kr , 83 Kr. IIocTpoeHLI cnmKHLie 

cxeMLI pacna,IJ,a. IIony'leHLI aa)I(HLie cae

,IJ,eHH.JI 0 CTPYKType B036y)I(,IJ,eHHLIX COCTO.JI

HHH. 

3. liJy'leHLI y-y -yrm>BLie KOppen.JIUHH 

npu pacna,IJ,e 
151 

Tb , 153Tb. H3MepeHLI ape

MeHa )I(H3HH B036y)I(,IJ,eHHLIX COCTO.JIHHH 
153 

Tb. Onpe,IJ,eneHLI cnHHLI H 'leTHOCTH MHO

rHX B036y)I(,IJ,eHHLIX COCTO.JIHHH. 

4. 3aKOH'IeHa 6onLwa.JI pa6oTa no co-

3.IJ.aHHIO HOpManeii 3HeprHH H OTHOCHTenL

HLIX HHTeHCHBHOCTeH raMMa-ny'leH pa,IJ,HO

aKTHBHLIX HyKnH,IJ,OB, npHMeH.JieMLIX ,IJ,n.JI rpa

.D.YHPOBKH Y - cneKTpOMel'pOB C nonynpoBO,IJ,

HHKOBLIMH .IJ.eTeKTopaMH. CoJ.IJ.aH Y.D.06HLiii 

B npaKTHKe, HaH6onee nOnHLIH H TO'IHLIH 

Ha6op TaKHX HOpManeH. 

IloAy'luAo pa3eumue Hoaoe ,IJ,n.JI OHRH 

HanpaaneHHe HCCne,IJ,OBaHHH B o6naCTH H3y

'leHH.JI CTPYKTYPLI .JI,IJ,pa, ocHoaaHHOe Ha 

3KCnepHMeHTaX C OpHeHTHpOBaHHLIMH pa

.IJ.HOaKTHBHLIMH .JI,IJ,paMH. B 197 6· ro,IJ,y Ja

aepweHo coJ,IJ,aHHe ,IJ,eiicTBYIDIUero npoTo

THna ycTaHOBKH CIIHH, KOTOPLIH a coso

KynHOCTH C KOMnneKCOM annapaTypLI CH

CTeMLI RCHAIIII OTKPLIBaeT B03MO)I(HOCTH 

,IJ,n.JI H3y'leHH.JI CBOHCTB OpHeHTHpOBaHHLIX 

.JI,IJ,ep c nepHO.IJ.OM nonypacna,IJ,a >- 1 'l. 3To 
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,IJ,OCTH)I(e HHe OCHOBaHO Ha HCnOnL30BaHHH 

OpHrHHa nLHOrO pe~pH)I(epaTopa paCTBOpe

HH.JI renu .JI-3 a renuu-4. 

IIpoa e,IJ,eHLI uccne,IJ,oBaHH.JI HecKonLKHX 

H30TOn B OpHeHTHpOBaHHLIX .JI,IJ,ep Tef:6H.JI. 

,lJ;oKa3aH O, 'ITO OCHOBHOe COCTO.JIHHe 
51

Tb 

HMeeT CnHH 112. 

Me3oaTOMHhie 

H Me30MOJieKyJIHpHbie npoQeCCbl, 

3JieKTpOHHaH CTPYKTypa Be~ecTBa 

06HapyJIC€HO H060e fPU3U'l€CKO€ JI6Ae
HU€ - K6aHmOeaJI noo6ap&epHaJI OU¢(/jy3UJI 
npHMeCHOH 'laCTHULI - fl+ -Me30Ha no KpH

CTanny. B onLITax, BLinonHeHHLIX Ha 

CHHXpOUHKnOTpOHe, noKa3aHO, 'ITO 3TOT 

MeXaHH3 M ,!J,H~y3HH ,IJ,OMHHHpyeT ,IJ,n.JI no

nO)I(HTen LHLIX MIOOHOB B Me,IJ,H, BaHa,IJ,HH 

H 6epHn nHH B WHpOKOM ,IJ,Hana30He TeMne

pa TYP I < 300 Kl. 3To Ka'leCTBeHHO HOBtdH 

~aKT, T a K KaK ,IJ,n.JI ,IJ,pyrHX 'laCTHU, HanpH

Mep ,IJ,n .JI npOTOHOB, Ha6niO,IJ,aeTC.JI nHWL 

Ha,IJ,6apL epHa.JI .IJ.H~Y3H.JI. TeMnepaT,ypHa.JI 

3aBHCHM OCTL no,IJ,6apLepHOH ,!J,H~Y3HH f1+
Me30Ha n03BOnHna OUeHHTL HeH3BeCTHYIO 

paHee enH'IHHY 3HeprHIO ,IJ,e~OpMaUHH 
KpHCTan nH'IeCKOH peWeTKH npHMeCHOH 'lac

THUeH. )l;n.JI fl+ -Me30HOB B Me,IJ,H 3Ta aenH

'IHHa cocTaBn.JieT 0,05 3e /puc. 181. He

COMHeHH O, 'ITO 3TH ,IJ,aHHLie 6y,IJ,yT HCnOnL-

30BaTLC.JI npH nOCTpOeHHH MHKpOCKOnH'IeC

KOH Teo HH .D.H~Y3HH. 

JipoeeoeH aHaAU3 UM€IOJI#UXCJI 6 MUpe 
oaHH&IX no amoMHOMY 3axeamy Me3oHoe. 
IIoKaJaHo, 'ITO npe,IJ,nO)I(eHHa.JI paHee B na-

6opaTop H ,IJ,n.JI H2 + z ra30BLIX CMeceii 

Z 13 - 3 a BHCHMOCTL a TOMHOrO 3aXBa TaMe-

30HOB cyiUeCTBeHHO nyqwe, 'leM T .H. Z -
JaKoH ~epMu-Tennepa, cornacyeTc.JI c 

6onLWeH 'laCTLIO 3KCnepHMeHTanLHLIX ,IJ,aH

HLIX, H M O)I(eT HCnOnL30Ba TLC.JI npH pacqe

Tax aepo .JITHOCTeii aTOMHoro JaxaaTa MeJo

HOB I puc . 191 . 
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Puc . 18. Te.\mepamypHa.R 3a6ucuMOC1111> 6peMeHu r , 
xapaKIIIepU3YIOUieZO 6epo.R1!1HOC1!11> outfojy3UU MIOOH06 
6 MOHOKpUCIIIQAAe MeOU, 6 eOUHUIIQX 1/r • f (l I T) . 
/IapaMe•pl>l np.RMOU AUHUU HQUOeHI>I Me1/IOOOM M QKCU
MyMa npa6oonooo6u.R. 

A(2/o) 

6 

5 

4 

3 

2 

20 

~ 

~~ 
40 60 80 z 

Puc. 19. OmHocumeAI>HI>Ie 6epo.RmHocmu amoMHo z o 3a
X6ama Me30H06 6 OKUCAQX. CnAOIUHI>IMU KpU61>1MU 
noKa3aHI>I 6epo.Rrtliocmu, Oa6aeM1>1f Z- 3aKOHOM u 
06YM.R 6apuaHIIQMU 3Q6UCUMOCIIU Z Ia. 

06HapyJKeHo meMnepamypHoe eAUJIHUe 
Ha BepOBTHOCTL 3aXBaTa npOTOHaMH MOne

Kyn BO.D;Ll OTPH:UaTenLHO 3apB:>KeHHLIX UHO

HOB. lloKa3aHO, qTO HarpeBaHHe BO)l;Ll OT 

20 .no 220• C conpoao:>K.naeTCB yaenHqeHH

eM BepOBTHOCTH 3aXBaTa rr--Me30HOB Ha 

/16±2,6/o/o. 3TOT 31}11}1eKT 06'LBCHBeTCB qac

THqHblM pa3pyrneHHeM BO.D;OpO.D;HLIX CBB3eH 

B BOJ];e. 

TaKHM o6pa3oM, 3KcnepHMeHTanLHO 

npo.n;eMOHCTpHpOBaHa B03MO:>KHOCTL HJyqe

HHB Me30XHMHqeCKHM MeTO.D;OM BO.D;OpO.D;HLIX 

CBB3eH, HrpaiOIUHX qpe3BLJqaitHO Ba:>KHYIO 

ponL B :>KHBOH H He:>KHBOH MaTepHH. 

KpynHbie 
3KCnepHM8HTaBbHWe 
ycTaHOBKH, 
HOBbie MeTO,ll;bl 
HCCB8,ll;OBaHHH, 
3B8KTpOHHKa 

,40C1TIU2HY1Tibl HQU6biCIUUe napaMe1Tipbl 

/nonBpH3a:UHB 98±2o/o, BpeMB penaKca:QHH 

- 700 ~~ Ha C03.D;aHHOH B na6opaTOpHH 

nonBpH30BaHHOH npOTOHHOH MHllleHH HOBO

ro THna - T. H. "JaMopo:>KeHHOH" nonBpH-

• 3oBaHHOH MHrneHH. MHrneHb H3 nponaH.n;Ho

na c pa6oqHM o6'LeMoM 15 cM3 
oTpa6oTana 

6onee 500 ~ B 3KcnepHMeHTe no H3Mepe

HHIO K031}11}1H:UHeHTOB KOppenB:UHH nonBpH3a

:UHH B ynpyrOM npOTOH-npOTOHHOM pacceB

HHH H 3apeKOMeH.D;OBana ce6B y.n;o6HLIM, 

Ha.D;e:>KHLIM H 3KOHOMHqHLJM HHCTpyMeHTOM 

.nnB I}IHJHqecKHX Hccne.noaaHHH. 

"3aMopo:>KeHHaB" npOTOHHaB MHllleHb 

OTnHqaeTCB OT 06LJqHOH TeM, qTo BeiUeCT

BO MHllleHH nocne .D;OCTH:>KeHHB BLICOKOH CTe

neHH nonBpH3a:UHH oxna:>K.naeTCB .no TeM

nepaTypLI HH:>Ke 0,1 K, 6naro.napB qeMy 

nonBpH3a:UHB .nonro coxpaHBeTCB 6e3 no.n

KaqKH /puc. 20/. 
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Puc. 20. 3aeucuMocmb epeMeHu RoepHou peAaKca
r~uu 8 " 3QMOpOJICeHHOU " nOARpU308QHHOU MUIUeHU om 
BeAU'IUHbl MGZHUMHOZO nOAR H. 

3Ta MHWeHb o6na~aeT pH~OM npeHMy
~eCTB no cpaaHeHHIO C 06bi'IHOH nonHpH30" 
BaHHOH MHWeHhlO: 

1/ cy~eCTBeHHO 6onee BbiCOKOH CTe • 
neHblO nonHpH3aUHH /Ha MHWeHHX 06hlqHoro 
TUna nonHpH3aUHH COCTaBnHeT /70+80/o/o/; 

2/ 6onee BbiCOKOH O~HOpO~HOCTblO no
nHpH3aUHH no 06"beMy H CTa6HnhHOCTbiO 
CTeneHH nonHpH3aUHH BO BpeMeHH, qTo 
yMeHbWaeT CHCTeMaTHqeCKHe 'owH6KH 3K" 
cnepuMeHTa; 

3/ ynpo~eHHeM 3KCnnyaTaUHH; 
4/ B03MO)I(HOCTblO pa60Tbl B 6onee cna-

60M MarHHTHOM none /5 7 10 KFc/ H no3-
TOMY - c 6onLWHMH anepTypaMH MarHHTOB. 

YcnewHo eeAUCb uccAeooeaHUR Ha 5-
MeTpoaoM MarHHTHOM HCKpOBOM cneKTpo
MeTpe OHJIH a IIpoTBHHO. IIonyqeHo 
600 ThiC. CTepeol}loTorpal}lu:H ~nH uccne~o
BaHHH ~HI}lpaKUHOHHOH ~HCCOUHaUHH nHOHOB. 
H3 HHX 210 TbicHq CTepeol}loTorpal}lu:H 6Lmo 
nonyqeHO C HCnonb30BaHHeM nocTaaneHHOH 
U.E PH oM MHorocnoH:Ho:H KpeMHHeao:H MHwe-
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HH H3 ~eC.HTH nonynpOBO~HHKOBbiX cqeTqu
KOB, C pa3peweHHeM 25 K3B ~nH Ka)I(~OrO 
KaHana . B 3THX H3MepeHHJIX 6blna npuMe
HeHa opuruHanLHaJI cucTeMa Tpurrepa, uc
nonL3YIOIUaJI ~aHHhle c nocne~He:H nnacTHHhl 
MHWeHH. 0Ha n03BOnHna npHMepHO B 3 pa· 
3a y MeHbWHTb qucno I}>OHOBbiX 3anyCKOB 
cneKTp oMeTpa. IIo,no6HaJI cucTeMa 6blna 
ucnonL 3oaaHa u npu uccne~oaaHHJIX Ha ~py
rux M weHJIX. 

IIpoae~eHbl TaK)I(e npo6Hble H3MepeHHH 
6onee pe~Koro npouecca - ~ul}lpaKUHOHHOH 
~uccouuauuu KaOHOB npu 40 F3B/c. 3To 
CTano B03MO)I(HbiM 6naro~apJI yMeHbWeHHIO 
BpeMeHH naMJITH OnTuqeCKHX HCKpOBhiX Ka
Mep ~o 2-3 MKC 3a cqeT ~o6aaneHHJI ~o-
3HpoaaHHhiX nopuu:H l}lpeoHa. YcoaepweH
CTBOBaHue n03BOnHnO nO~HJITb HHTeHCHB· 
HOCTb nyqKa ~0 300 TbiCJiq qaCTHU 3a UHKn 
ycKop TenH. 

3aaepweHLI OCHOBHble pa6oThl no no~
rOTOBKe MaCCOBbiX H3MepeHHH CHHMKOB Ha 
HPD u nocne~yrome:H o6pa6oTKe peJynL
TaToa Ha 3BM . 

C 30QHbl OCH06Hble Y3Abl ~pyro:H Kpyn
Ho:H y c TaHOBKH, npe~Ha3HaqeHHOH ~nJI HC
cne~OBaHHH Ha cepnyXOBCKOM YCKOpHTene,
ycTaHOBKH PHCK. 3aaepweHbl pa60Thl no 
C03~aHHIO BbiCOKOBOnhTHOH CHCTeMbl H CH
CTeMbl ra3oo6ecneqeHHJI. Be~eTCJI H3ro
Toane He H C60pKa CTpHMepHbiX KaMep H 
MOHTa)l( 6-MeTpoaoro KOpnyca CTpHMepHOH 
KaMephl H OnTHKO·HeCyiUeH l}lepMbl. ra3o· 
BbiH KO)I(YX H3rOTOBneH H HCnbiTaH B r )l;P. 
BbiiTOnHeHbl OCHOBHhle ~eTanu onTuqecKOH 
CHCTeMhl, C03~aHa 3HaquTenbHaJI qacTb 
3neKTPOHHKH ycTaHOBKH, a r .U.oH:TeH ;r ,D;P I 
pa3pa6oTaHhl nporpaMMhl o6pa6oTKH l}lunL
Moao:H HHI}>OpMaUHH. 

3a eepweHa pa3pa6omKa u Haqanoch co-
3~aHue ycTaHOBKH APEC, npe~Ha3HaqeHHOH 
~nJI npoae~eHHJI wupoKoro Kpyra uccne~o
BaHHH no I}>H3HKe 3neMeHTapHbiX qacTHU H 
aTOMHOrO JI~pa Ha CHnhHOTOqHOM l}la30Tpo· 
He. 
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Ycneumo pa3euea101!1CJI pa6om&l n o co-

3.IJ;aHHIO CaMOWYHTHPYlOI~eHCJI BO.IJ;OpO.IJ;HOH 

CTpHMepHOH KaMe phi /npoeKT rO,D;E C K/. 

BLmonHeHHLie uccne.IJ;oBaHHJI noKa3anu , ·qTo 

.IJ;o6aaneHHe napoa BO.IJ;LI Ha ypoaHe- 0 ,060/o 

,IJ;aeT B03MO~HOCTL pe3KO yaenHqHTL .Hp

KOCTL H ynyqwHTL noKanH3aUHIO cne,IJ;OB B 

BO,D;OpO,IJ;e C npHMeCLIO MeTaHa ( -1o/o), B on

THManLHOM cnyqae ,IJ;nHHa .HpKOH qaCTH CTpH

MepOB no noniO COCTaBn.HeT 2 MM. JlpK OCTL 

cne,IJ;OB B TaKOH KaMepe ,IJ;OCTa TOqHa .IJ;n .H <iJo

Torpa<iJupoaaHHJI HX o6hlqHLIM cnoco6o M, a 

BpeMJI naMJITH n03BOn.HeT pa6oTaTL B HH· 

TeHCHBHbiX Me30HHbiX nyqKaX. 

Hccne,IJ;oBaHHJI aenHcL npH ,IJ;aane HH.Hx 

200 Top - 1 amM, HO Ha6niO,IJ;aeMoe y nyq

weHHe ·npo~ecca noKanu3a~HH c noBLIW eHH

eM ,IJ;aBneHHJI n03BOn.HeT Ha,IJ;e.HTLCJI, q To C 

yaenuqeHHeM Hanp.H~eHHOCTH HCnOnL 3ye

MOrO• JneKTpHqecKOrO non.H MO~HO 6 y,IJ;eT 

nonyqaTL xopowo noKanH30BaHHLie cne .IJ;LI H 

npu .IJ;aaneHHJIX 6onLwe 1 amM. 

Pa3pa6omaHa MemoouKa U3MepeHu i1 no-
3UT!IpOHHbiX cneKmpoe Ha 6eTa- cneKTpOM eT

pe CT-2. llonyqeHLI Kanu6poaoqHLie xa

paKTepHCTHKH, Heo6XO,IJ;HMLie .D;n.H H3yq eHHJI 

<iJopM<iJaKTOpOB 6eTa- cneKTpOB H H3Mep eHHJI 

HX rpaHHqHLIX 3HeprHH C TOqHOCTLIO ,IJ;O 

1 K3B. 

Co30aH&I u ucnoAb3Y101!1CJI Hoe&J e yc-
' T!IQH06KU ,D;n.H H3MepeHHJI BpeMeH · ~H3HH 

JI.IJ;epHLIX ypoaHeii: · 

a/ YCTaHOBKa e-y ·3a,D;ep~aHHbiX COB · 

na,IJ;eHHH Ha 6a3e MarHHTHO-nHH3 0 BOrO 

cneKTpoMeTpa H Ge(Li) -,IJ;eTeKTopa , no-

3BOn.HIO~a.H H3Mep.HTL BpeMeHa ~H3HH ,IJ;O 

10 nc; 
6/ yCTaHOBKa .IJ;n.H H3MepeHHH ape MeH 

~3HH JI.IJ;epHLIX ypoBHt:ii Ha nHHHH c 3 BM. 

H3201!106AeHbl u ucnbiT!IQHbl oea op uzu
HQAbHbiX UOHHbiX UCT!IO'IHUKQ ,D;n.H pa60T bl Ha 

nHHHH C yCKOpHTeneM, OTnHqaiO~HXCJI B LICO· 

Koii J<iJ<iJeKTHBH«'cTLIO. HcnonL30BaHHe JTHX 

HCTOqHHKOB n03BOnHT 

p.H.IJ; HCCne,IJ;OBaHHH 

BblnOnHHTL 

a o6nacTH 

uenLiii 

JI,D;epHOH 

CneKTpOCKOnHH pe,D;K03eMenLHbiX JneMeH· 

TOB, a TaK~e npoBeCTH nOHCKH aHOManLHLIX 

COCTOJIHHH aTOMHLIX JI,IJ;ep. 

Pa3pa6oTaH H H3roToaneH yHHKanLHLIH 

HOHHbiH HCTQqHHK C nonLIM KaTO,IJ;OM ,D;n.H 

Macc-cenapaTopa, KOTOPLIH no3BOnHT J<iJ

BeKTHBHO HCCne,IJ;OBaTL HOHbl TyronnaBKHX 

JneMeHTOB: ~HpKOHHJI, OCMHJI, HH06HJI,ra4J

HHJI H ,D;p. 

BeeoeHa e on&IT!IHY10 3KCnAyamaZ~U10 3BM 
EC-1040, ucnonL30BaHHe KOTopoii: no3ao

nHT nO,IJ;HJITL Ha HOBbiH ypoBeHL 3KCnepH

MeHTbl, npOBO,IJ;HMble Ha CHHXpO~HKnOTpOHe. 

Pa3pa6oTaHo 6onee 20 THnoa HOBLIX JneKT

poHHLIX 6nOKOB, 6onLWa.H qaCTL KOTOpbiX 

BLmonHeHa B cTaH,IJ;apTe KAMAK. OcHa

~eHLI COBpeMeHHOH• JneKTpOHHOH annapa

Typoii: HeCKOnLKO 3KCnepHMeHTOB, npoao

,IJ;HMbiX Ha CHHxpo~HKnoTpoHe OH.HH, a 

TaK~e coaMeCTHLIH JKcnepuMeHT OH.HH

qEPH no HCCne,IJ;OBaHHIO xapaKTepHCTHK 

pacna,IJ;a TJI~enLix MIO·Me3oaTOMOB, npoao

.IJ;HMLIH Ha CHHXpO~HKnOTpOHe qEPHa. 113-
rOTOBneHO 6onee 300 JneKTpOHHbiX 6nOKOB. 

Pa3pa6oTKa ycKopHTe~eH 

BblnOAHeH KOMnAeKC UCCAeOoeameA&· 
CKUX pa60111 H KOHCTPYKTOpCKHX pa3pa6o

TOK no peKOHCTpyKUHH CHHXPOUHKnoTpOHa 

OH.HH B cHnLHOToqHLiii 4Ja3oTpoH. 

1. Y COBepWeHCTBOBaHa MO,IJ;enL HCTQq

HHKa non.HpH30BaHHbiX HOHOB. llpHMeHeHHe 

OpHrHHanLHOrO BLICOKOqaCTOTHOrO non.HpH-

3aTopa no3Bonuno no,IJ;HJITL cTeneHL non.H

pH3a~HH c 60 .IJ;O 90o/o. Hap.H.IJ;Y c 3THM 

6Lm ycTaHOBneH Ba~HLIH <iJaKT nHHeHHOrO 

HapacTaHHJI J<iJ<iJeKTHBHOCTH HOHH3aUHH 

C pOCTOM Hanp.H~eHHOCTH MarHHTHO· 

ro non.11 HOHH3aTopa. llpoae,IJ;eHHLie pacqe

TLI noKa3anH, qTo noTepH non.HpH3a~HH 

B npouecce ycKopeHHJI cocTaBn.HIOT He 6o-



nee 10 -7-120/o. TaKHM o6pa30M, npe.n.cTaa
nJleTcJI B03MO)I(HbiM BbiBe.IJ.eHHe H3 YCKO
pHTenJI .IJ.OCTaTO'IHO HHTeHCHBHbiX llY'IKOB 
npOTOHOB -10 l O npom./ C jnpH TOKe B HOHH
JaTope - 10 MKA/ c nonJlpHJauue:B:- 800/o. 

2. llpoae.n.eubl 3Ha'IHTenbHble pa6oTbl 
no JneKTpOCTaTH'leCKOH CHCTeMe BbiBO.IJ.a 
nyqxa. llyTeM Mo.n.enupoaauHJI ua 3BM 
onpe.n.eneubl pa3Mepbl H nono)l(euue Jne
MeHTOB CHCTeMbl BbiBO.IJ.a. Pa.n.uanbHble pa3-
Mepbl nyqxa ua seeM npoTJI)I(eHHH .n.eclmex
Topa ue npeBbiWaJOT 1,2 eM, pa.n.uanbHbiH 
Ja6poc COCTaBnJleT 1,2 CM .IJ.nJI ManbiX aM
nnHTY.IJ. pa.n.uanbHbiX KOne6aHHH /-0,8 CM/ 

H -0,8 CM .IJ.nJI MaKCHManbHbiX 3Ha'leHHH 
aMnnHTY.IJ. /-2,5 CM/. 

KoJclxlluuueuT BbiBO.IJ.a npu Tomuuue cen
TyMa 1 MM COCTaBnJleT OKOnO 9011/o, 'ITO 
BDOnHe Y.IJ.OBneTBOpHTenbHO npH TOKaX yc
TaHOBKH 20-50 MKA. 

3. Pa3pa6oTaH H H3roToaneu 
aaTOMaTuqecxu:B: wupoxo.n.uanaJoHHbiH 
Jl.IJ.epHbiH CTa6HnH3aTOp MarHHTHOrO 
nonJI c wupoxo:B: nonoco:B: Jaxaa Ta a pe
)I(HM CTa6HnH3aUHH H JneKTpOHHOH CHCTe
MOH cTa6HnH3aUHH qacTOTbl aaToreuepa
TOpa B .IJ.aT'IHKe JIMP. llonyqeu KOJclxPH
UHeHT CTa6HnH3aUHH - 50. 

3aeepweHbl pa6ombl no co3oaHwo H Ja
nycxy H30XpOHHOrO UHKnOTpOHa Y -120M 
c rny6oxo:B: perynupoaxo:B: JHeprHH .n.n11 
HJI«<» qcAH /P)I(e)l(/. . UaxnoTpou HMeeT 
cnupanbHYIO CTPYKTYPY MarHHTHoro nonJI. 
Ou noJBOnJieT ycxopJITb npoTOHbl, .n.e:B:Tpo
Hbl H Jl.IJ.pa renHJI. CacTeMa ynpaaneHHJI 
C03.IJ.aHa Ha OCHOBe 3BM M -6000. 

llpu ci>H3H'lecxoM Janycxe ycxopaTenJI 
B OHJIH 6wna nonyqeua nonuaJI npoeKTHaJI 
JueprHJI, a TaK)I(e ocymecTaneuo ycxopeuue 
npoTOHOB ua cpe.n.neM ypoaue MarHHTHoro 
nonJI. 3xcnepHMeHTanbHO nonyqeuuwe xa
paxTepHCTHKH UBKnOTpOHa nOnHOCTbiO co
OTBeTCTBYIOT npoeKTHbiM napaMeTpaM. Yc
xopHTenb .IJ.eMOHTHpOBaH H nepeBe3eH B 
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HucTHTYT Jl.IJ.epuo:B: ci>HJHKH qcAH a P)l(e)l(e, 
r.n.e npoao.n."TCJI ero c6opxa H no.n.roTOBKa 
K 3KCnnyaTaUHH. 

Pa6oTa CHHxpo~K~OTpoHa 

H!!H!! B u.n. pa6oTw BpeMJI o/o 
nn /a qacax/ 

1. 3KC epHMeHTanb· 
Hble pa6oTw no 
ci>H3HKe 5423 88,6 

2. Hccn e.n.ouaHHJI 
OT.nena CHHXpo-
UBKnOTpOHa 119 1,9 

3. llo.n.r oTOBKa K pa6o-
Te ci>H3H'leCKOH an-
napaTypbl H Texuo-
noraqecxaJI no.u.-
roTOBKa ycxopH-
TenJI 563 9,2 

4. 3xcnnyaTaUHOHHble 
npOCTOH 18 0,3 

5. PeMOHTHble 
H M HTa)I(HO·ua-
na.n. 'IHble pa6oTbl 2321 

6. Pa6oTa MeJouuoro 
TpaKTa 2235 

7. Pa6oTa cacTeMw 
"M~rHHTHOH 

pacT Jl)I(KH" 2181 

8. Pa6 -ra npoTou-
uoro TpaxTa 510 

9. Pa6 Ta cHcTeMw 
"B q-pacT JI)I(KH" 965 
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HccAeooa aHUJI peoKux pacnaooa 11- u p. - Me3oHoa - ooHo u3 aaxHr.lx 
Hanpaa/leHUU pa60111 y'leHbiX HHCIIIUIIIYIIO. 

L(UIIUHOpU'IeCKUU MOZHUIIHI>IU UCKp060U cneKIIPOMellp, C nOMOIIII>IO KO" 
110p020 Ha CUHXPOIIUKIIOIIpOHe 6blnOIIHeH IIUK/1 3KCnepUMeHII06 no nouc-
Ky peoKux pacnaooa Me3oHoa . · 

Y'leHble 061>eOUHeHH020 UHCIIUIIYIIO U AKaOeMUU Me
OUIIUHCKUX HOYK CCCP aeoy11 Ha CUHXPOIIUKIIOIIPOHe 
3KcnepuMeHIIbl no lly'leaou •epanuu. 



Hcc.JteOyiO•c.ll 6uoAozu'lecKa.ll 3Nerc•u6Hoc•b u c)py
zue xaparc•epuc•urcu c~opMupo6aHHozo Ha ycrcopu•eAe 
TT-; M€30HHOZO ny'lKQ 6biCOKOU UH.eHCU6HOCIIIU, 

C6oprca MOOeAeii fiUAUHopu'lecrcux nponopfiUOHaAI>HbiX 
rcaMep OA.II co30a6aeMoii 6 OHHH H06oii yc•aH06KU 
APEC. Yc•a H06Ka npeoHa3Ha'leHa oi.11 U3y'leHU.II o'leHb 
peorcux pac nac)o6 Me30H06 /6 10 - J04 pa3 6oAee 
pec)rcux, 'le.ti U36ec•Hwe 6 Hac•o.Juqee 6peM.II/. 

Funep60AU' I€CKQJI U fiUAUHOpU'l€CKQJI nponOpfiUOHQAIJ" 
Hwe KaMepbl OA.II yc•aH06KU APEC. 



HH•epHOIIUOHa.II•Hwil KO.II.IIeK•u6 ,_U3UK06 OHJIH co-
3c)ae• opuzuHOA•HYIO yc•aH06K)I CIIHH. Ha i>eil
c•6YIOIIIeM npo•o•une yc•aH06KU 6ei>y•c" uccAe
i>o60HUJf U3.11)1'1eHUJf opueH•upo6aHHWX Ai>ep. 

Ha CUHXPOIIUIC.IIO•poHe npOU360i>u•cJf o6· 
.ll)l'leHue MUIIIeHeil. 

MuweH• i>oc•a6AeHa 6 pai>uoxuMU'IeCK)IIO 
"ZOPJf'I)IIO" .1106opa•opu10. 

Bwi>eAeHue Ai>ep u3y'laeMwx u3o•onos 
3asepwae•cJf Ha Mace- cenapa•ope. 

B yc•aHOBKe CIIHH ucc.llei>yeMwe u3o•o
nw noMellleHw 6 c6epxcUA•Hoe MazHu•Hoe 
no.11e u 3aMopoxeHw i>o c6epxHU3KUX 
•eMnepa•yp • .,.o no360.IIJfe• u3y'IO•• pac
nai>w opueH•uposaHHWX Ai>ep. 

B cneK•poMe•pu'leCKOil .11a6opa•opuu 
Kap.llo6a yHusepcu•e.a 6 Hpaze 6ei>e•c" 
o6pa6o•Ka pe3y.11••a•o6 U3MepeHuil 
cneK•po6 U3.11)1'1eHUJf 110.11JfpU3060HHWX 
Ai>ep. 6Wno.ftrleHHWX Ha yc•aHo6Ke CllHH 
6 ,lly6He. 



0c)HUM U3 H061>1X Hanpa6A€HUU UCCAec)o6aHUU Ha C03c)a-
6Q€MOU 6 HHCIIUIIIyJie ycmaH06K€ " t;l> " 6yc}yJ1 Onl>l.l>l 
c noA.IIpu3o6aHHI>IMU nyt~KaMu npoJJOH06. Ha Moc)eAu 
pa3pa60IIQHHOZO UCIIIO'IHUKQ nOA.IIPU306QHHI>IX npo•o
H06 c)ocmuzHyma nOA.IIPU3aiiU.II 90~. 

_aAJI 3KCnepUM€HIII06 no UCCAec)06QHUIO peAJI.U6UC·
CKUX a•oM06 n03UrlpOHUJI, K KO.OPI>IM Z0.06U.CJI 
zpynna yt~eHI>IX OH.RH u Hti>B3 NO cepnyxo6CKOM yc
Kopu•eAe, 6 ,ay6He pa3pa6o•aHa 1,5-Me•po6aJJ Mo
c)eAI> c)peuljo6ou KaMepl>l . 



Ha CUHXPOIIUKAOIIIPOHe eeoymCJI UCCAeOOBQ HUJI KAQC
mepHbiX JIBAeHUU 8 QIIIOMHbiX J!Opax. H a CHUMKe: 
ycmaHoeKa, c noMOUi biO Komopou 6 b1Aa o6Hap y JKeHa 
peaKIIUJI Bbl6 ueaHUJI npomoHaM u U3 J!Oep nap npomo
Hoe. 

YcneUlHO pa38U8QIOIIICJI UCCAeOOBQHUJI CBOUCIIB JIOep, 
yoaAeHHbiX om noAOCbl 6ema- cma6UAbHOCIIu, no npo
zpaMMe .IICHAIJIJ. C nOMOUibiO 60AbUlOZO npe11U3UOH
HOZO QAbt/Ja- cneKmpOMempa noAy'leHbl HOBble OQHHble 
o moHKoii c mpyKmype aAbt/la- cneKmpoe U30IIIonoe ac11a11a 
U nOAOHUJI. 

Co3oaHbl ocHOBHble Y3Abl yclllaHoeKu PHCK, npeo
Ha3Ha'leHHoii OAJI 3KcnepuMeHmoe Ha cepnyxoecKOM 

,.YCKopumeAe. 

• HacmpoiiKa BbiCOKOBOAbmHozo zeHepamopa ycmaHoeKu. 

MOHIIIQJIC nJIIIUMellpOBOU CIIIPUMepHOU KQMepbl . 

~ 



H3MepulleAbHblU JJeHIIpJla-
6opamopuu .11oepHblX npo6-
AeM nepeocHaJ~~eH coepe
MeHHoii 6bl'IUCAUIIeAbHOU 
lleXHUKOU. 3oecb oeiicmey
ell 3BM EC-1 040 u He
CKOAbKO MQAblX 6bl'IUCAU· 
lleAbHblX MQIUUH. 

Ilpou3eeoeH 3anycK Hoeo
zo yCKOpUI/IeAJI • IJUKAOIIIpO· 
Ha Y-120M, U3ZOII06AeH
Hozo OAJI qexocAoeaJJKOU 
AKaoeMuu HayK. B ezo co-
30aHuu npUHUMQAU y'IQCIIUe 
cneJJuaAUCIIlbl OH.RH u uH
cmumymoe TlCCP u CCCP. 

KaMepa U oyaHII YCKOPUifle· 
AJI e npoJJecce c6opKu. 
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Jia6opaTopHH 
.H~epHbiX 

(,) 

peaKQHH 

--

OcuoBHhle ycHJIHH KOJIJieKTHBa na6opa

TOpHH B Te'leHHe HCTeKWero ro.IJ.a 6biJIH 

HanpaSJieHbl Ha CHHTe3 HOBbiX TH~eJibiX H 

CBepXTJI~eJibiX 3JieMeHTOB, Ha pa60TLI no 

C03.IJ.aHHIO HOBOrO yCKOpHTeJIJI Y -400 H 

ycoaepweHCTBOBaHHIO 6a30BOrO YCKOpHTe

JIJI Y- 300, Ha nOBbiWeHHe HHTeHCHBHOCTH 

ny'IKOB TJI~eJibiX HOHOB. IJpoBe.IJ.eH 60JILWOH 

KOMnJieKC pa6oT no H3y'leHHIO MeXaHH3Ma 

B3aHMO.IJ.eHCTBHJI CJIO)I(HbiX JI.IJ.ep, CHHTe3y 

H H3y'leHHIO H.IJ.ep, Y.IJ.aJieHHbiX OT JIHHHH 

~-cTa6HJILHOCTH. Ilonyqunu .IJ.aJILHeilwee 

pa3BHTHe pa60Tbl no HCnOJIL30BaHHIO nyq

KOB T Jl~eJibiX HOHOB .IJ.JIJI peweHHJI Hay'IHO

TeXHH'IeCKHX 3a.IJ.a'l H COBepweHCTBOBaHHIO 

MeTO.IJ.OB aKTHBal{HOHHOrO aHaJIH3a. 

HayqHo-Hcc~eAOBaTe~bCKHe 

pa6oTbi 
CHHTe3 

H HCC~e~OBaHHe CBOKCTB 

TpaHc<!JepMHeBbiX 3~eMeHTOB 

Ha OCHOee H060ZO .Me1!IOOa CUH1!1e3a 

TpaHcypaHOBbiX 3JieMeHTOB 3aBepweH l{HKJI 

3KCnepHMeHTOB no CHHTe3y CaMOrO TJI~e

JIOrO 3JieMeHTa C aTOMHbiM HOMepOM 

107. Ero Jf30Ton c MaccoB: A = 261 HMeeT 

nepHO.IJ. nonypacna.IJ.a - 2 Me. CaoilcTaa 

HOBbiX H30TOnOB 3JieMeHTOB OT 104 .IJ.O 

107 BKJIIO'IHTeJILHO, CHHTe3HpOBaHHbiX B 

):l;y6He, nOKa3biBaiOT, 'ITO Ha'IHHaJI C Z = 
= 104 npeKpa~ae.TCJI pe3KOe yMeHLWeHHe 

nepHO.IJ.a CnOHTaHHOrO .IJ.eJieHHJI. 3TO 06· 

CTOJITeJILCTBO MO)I(eT 6biTL HHTepnpeTHpO

BaHO KaK yKa3aHHe Ha nOBbiWeHHe CTa-

6HJILHOCTH H.IJ.ep npH nepeXO.IJ.e K 06JiaCTH 

CBepXTJI)I(eJibiX 3JieMeHTOB, 'ITO HaXO.IJ.HT 

caoe o6'LHCHeuue B paMKax TeopeTH'IeCKHX 

MO.IJ.eJieH, HCnOJIL3yeMbiX .IJ.JIJI npe.IJ.CKa3a

HHJI .CBOHCTB CBepXTJI)I(eJibi:X H.IJ.ep. 

B me'leHue p.110a A em a OHJIH H3y'la

eTCH CnOHTaHHOe .IJ.eJieHHe H30TOnOB Kyp

'laTOBHJI - 3JieMeHTa 104, OTKpbiTOrO B 





80 

,L(y6ue B 1964 ro,11,y . Ilony'leHa o6wu pua.11 

HH~OpMa~B.R 0 nepBO,IJ,aX CnOHTaHHOrO ,l],e

JieHB.R BJOTonoa Ku c Maccoii OT 253 ,11,0 

260, 'ITO n03BOJIBJIO YCTaHOBHTL H OBYIO 

JaKOHOMepHOCTL B B3MeHeHBB CTa6 BJIL

HOCTB .11,11,ep no OTHOWeHBIO K 3TOMY BB,IJ,y 

pacna,11,a. 

Oco6oe MecTo cpe,11,u ,IJ,eB.RTB BJ B ecT

HLIX B30TOnOB Kyp'laTOBB.R 3aHBMaeT
26

°Ku 

/T
112

- 0,1 cj. C HBM CB.R3aHO OTKpLITBe 

HOBOrO 3JieMeHTa, ero .11,11,p0 6hJJIO nepBLIM, 

CTa6BJILHOCTL KOTOporo OKa3aJiaCL B COTHB 

TLIC.R'I pal BLIWe TeopeTH'IeCKB npe,I],CKa

JaHHOH BeJIH'IBHLI /0,1 C BMeCTO 10-6 cj. 
B Jla6opa Topuu .R,IJ,epHLIX peax~uii B 1970 r. 
6LIJIH nOBTOpeHLI OnLITLI no CBHTe3y 26<\\:u Ha 

BLIBe,IJ,eHHOM ny'IKe BOHOB 22 Ne, a B 197 5 r. 
3TOT B30TOn 6LIJI CBHTe3BpOBaH npu Q6-

Jiy'leHBB MBweuu 
246 

Cm uouaMB 180. 
~ ~eJILIO npoaepxu nony'leHHLIX pe

JYJILTaToB B ucTexweM ro,11,y 26° Ku 6LIJI 

CBHTe3BpOBaH eme B O,IJ,HOH peaK~BB: 
249 Bk+ 15N I puc. 21/. 

Kax B onLITax 1975 ro,11,a, TaK u Te

nepL BCnOJIL30BaJiaCL JieHTa-c6opHBK .11,11,ep 

~ 1ft 2~~~)266Kl: I 1 I 1<n 1 

j 5 ~ 
0 6 
Cl') 4 
(!) 

1:: 
~ 

§. 2 
(!) 
~ 
ttl 
:s: 10 
Ill 8 
Ill 6 
~ 4 
(!) 

0. 
~ 

0 2 
1:: 
0 
:s: 

::r 0 200 400 600 ~ 1lXl 1200 
BpeMSI (Me) 

Puc . 21 . Kpu6aJI pacnaoa cnoHmaHHO oeAJi fi# UXCJI 
npoO-fK•o6 63au..wooeuciii6UJI 249 Bk + ISN npu 3Hep· 
zuu SN, pa6HOU 82 M3B. ,4AJI260Ku 6 31/IOU p ea KJ#UU 
noAy'feH nepuoo n~pacnaoa T 112 = 76z_B ..wc . 

OT,IJ,a'IB ,IJ,JIBHOH 300-800 M /puc. 22/. 
3TO n03BOJIBJIO CBJILHO CHH:3HTL y,IJ,eJILHYIO 

aKTHBHOCTL OT ,I],OJirO)I(BBymero ~OHa cnou

TaHHOrO ,11,eneHB.R ua e,I],HHH~Y noaepxuo

CTB ,IJ,eTeKTOpa B Ha,l],e)I(HO BLI,IJ,eJIBTL aKTBB

HOCTL 26° Ku. 

Bo acex nepequcneHHLIX onLITax no· 

nyqeu nepuo,11, nonypacna,11,a- 0,1 c. 

llpoeeoeH ijUKA 3Kcnepu..weHmoe, ua~e
neHHLIX Ha CHHTe3 CBepXT.R)I(eJILIX 3JieMeH

TOB /CT3/ C Z OT 110 ,11,0 116 B N OT 

163 ,11,0 178 B peaK~H.RX C HOHaMH 48Ca. 

B Ka'leCTBe MBWeHeH HCllOJIL30BaJIHCL HJO
TOllld 232Th , 231 Pa , 233 u , 242pu , 243 Am H 

B30TOllld Cm-244,246,248. 
HcKJIIO'IBTeJILHLie BOJMO)I(HOCTB peax

~uii nonuoro CJIB.RHH.R c uouaMH 
48 

Ca ,IJ,JI.R 

CHHTeJa CT3 o6cy)I(,IJ,aiOTC.R y)l(e ,IJ,OJiroe 

BpeM.R. liOJILWOH He,HTpOHHLIH B36LITOK 3TO

ro .11,11,pa noJBOJI.ReT uau6onee 6JIB3KO no

,IJ,OHTH K o6oJIO'IKe N -184 , npu 3TOM co

CTaBHLie .11,11,pa BMeiOT MHHHMaJILHYIO 3Hep

rBIO B036y)I(,IJ,eHB.R - 20 -:- 25 M3B. B peaK

~H.RX 232 Th + 48 Ca , 231 Pa + 48 Ca npBMe-

Puc. 22. CxeMa 3KcnepuMeHmaAI>HOU ycmaH06KU "Maz· 
Humot/)oH ", ucnoAb3ye..wou 6 pa6omax no cuHTile3y llpaHc· 
ypaH061>1X 3A€M€HIII06 . 



HHnaCh ycTaHOBKa, n03BOITHID~aH perBCT
pHpOBa Th cnoHTaHHoe .neneHue C T 3 c ne
puo.noM nonypacna.na 3 MC u 6onee. B pe-

aKUBHX c 24·2pu + 48 Ca , 243 Am + 48 Ca H 
244 •246 • 24!! Cm + 48 Ca 6bln pa3pa6oTaH 
Cllel.{HanhHhiB MeTO.IJ; XHMH':IeCKOrO OT,IJ;e
neHHH CT3 OT rpoMa.nHoro «lJoHa cnoH
TaHHoro ,IJ;eneHHH KIDpHH B «lJepMBH, KOTO
phiB Tpe6oBan HeCKOITbKHX ':laCOB .IJ;ITH npOH3-
BO.IJ;CTBa oT.neneHHH. CornacHo TeopeTu
qecKHM Ol.{eHKaM BpeMeHB )t(B3HH 3TBX H,D;ep 
MO)t(HO 6hlnO O)t(H,IJ;aTh, ':ITO HX nepBO.IJ;hi 
nonypacna,IJ;a OTHOCHTeiTbHO CnOHTaHHOrO 
.neneHHH npeBhiWaiDT 1 ~. 

EhmH H3MepeHhi a - cneKTphi, a TaK)t(e 
aKTHBHOCTh OTHOCBTenhHO CnOHTaHHOrO ,IJ;e
neHHH TeX XBMH':IeCKHX «lJpaKUHB, B KOTO
pbiX MOrnH HaXO.IJ;BTbCH H30TOnhi CBepx
TH)t(enhiX JneMeHTOB. HaKoHeu peaKUBH 
233 U+48 Ca u 23 1 Pa+48 Ca 6hln~ HaueneHbi 

Ha CHHTe3 HeBTpOHO,D;e«lJBUBTHbiX H30TO-
DOB, npo.IJ;yKTaMH anL«lJa-pacna,IJ;a KOTOphiX 
MOryT 6LITb H3BeCTHLie H30TOnhi aKTBHB,IJ;
HbiX JneMeHTOB. Pacna.n H30Tona 279 112 
MO)t(eT npuBeCTH K 255Fm I T 112 = 20,1 ~. 
Ea = 4,01 M3BI, pacna.n B30Tona 

276 111-
256p I K m cnoHTaHHoe .neneHue T 112 = 

= 2,6 ~~. IJpH 3TOM, ecTeCTBeHHO, npe,IJ;
nonaraeTCH, ':ITO Bee H30TOnhi - qneHbi 
ueno"'KH anL«lJa- pacna.noB ucnLITLIBaiDT 
npeuMy~ecTBeHHO anL«lJa-pacna.n, a He 
cnoHTaHHoe .neneHue I puc. 231. Bo Be ex 

""''Ami ~.Ami """Cml m(miNt"ml 
.§•{()"2 

JaJ 

HOMep KaHana 

Puc. 23. Allbd)q- cneKmp u:Jomono6 mpaHcnAymoHue6biX 
:J/IeMeHm06, o6pa:JYIOUIUXCJI 6 peaK14uu 233 U + 48 Ca. 
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CITy':laHX no CnOHTaHHOMY ,IJ;eneHHID .IJ;OCTHr
HYT n pe.nen ':IYBCTBHTenhHOCTH Ha ypoBHe 

as.f. ~5 ·10'35cM 2.BepxHHB npe.nen ce':leHHH 
npB ,IJ;eHTH«lJHKal.{BH a-pacna.na COCTaBHIT 

a a :;:;1 0 •34cM 2. CpaBHHBaH 3TH .naHHhle c pe-
3YITbTa TaMH KOHTpOITbHLIX 3KCnepHMeHTOB 
no n nyqeHBID 102-ro JneMeHTa, r.ne B 

. 201lp 48 
peaKUBH b + Ca ce':leHBe 6hmo 
- 5 ·10'3° CM 2 , MO)t(HO npe.nnonaraTb, ':ITO 
cTonh pe3Koe na.neHBe ce':leHBH o6ycnoB
neHo TeM, ':ITO nepuo.nhl nonypacna.na CT3 
6LinH MeHbWe, ':I eM .IJ;OCTynHhiB HHTepBan 
BpeMeHH: .IJ;ITH Z = 110-115 H N OT 163 
.IJ;O 173 MeHee 0,01 C, a .ZJ;ITH H30TODOB 
114-116 JneMeHTOB c N = 174-178 MeHee 
104 c. AHanH3 nony':leHHhiX pe3ynbTaTOB 
no3B nHeT cyJBTh Kpyr TeopeTB':IeCKHX 
pac':leTOB, npe,D;CKa3biBaiD~HX CBOBCTBa 
H.nep B o6nacTH CT3, B yKa3LIBaeT Ha He
o6xo.IJ;HMOCTh C03,IJ;aHHH 6onee 3KCnpeCCHOB 
MeTO.IJ;HKH I puc. 241. • 
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Puc. 2 4. Pac<~emHble nepuoObl log(r s.r) u 3Kcnepu· 
MeHmG/I bHO U:JMepeHHble 6 peGK!4U.IIX C UOHGMU 48Ca 
aepxH u e npeoe/lbl nepuoooa no11ypacnaoa 011.11 .11oep 
c Z = 112- 116 u N = 164- 1 76. 

Y MeHOeAe6U.R U COCeOHUX C HUM 3Ae

MeH moe 6btAo o6Hapy)t(eHo 6onhwoe pa3Ho
o6pa3He BaneHTHLIX COCTOHHHB B pacT
BOpax , ':ITO HaXO.IJ;BTCH B npOTHBOpe':IHH C 
"aKT HH.IJ;HOB KOHI.{enl.{Beii:". 
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Ha OCHOBe MeTO~OB, pa3pa6oTaHHhlX 
~ml H3yl.J:eHHJI XHMHl.J:eCKHX CBOHCTB Kypqa
TOBHJI H HHnbC60pHJI, Hal.J:aTO HCCne~OBaHHe 
MeH~eneBHJI. llpH o6ny'leHHH 249 Bk HOHa MH 
22 Ne B ~eaKUHJIX nepe~al.J:H 6Lin nony 'leH 
H30TOn 56Md, BhlXO~ KOTOpOrO ~OCTHran 
10 4 am./'l. llpOBO~HnOCb cpaBHHTenLHOe 
HJyqeuue ucnapeHHJI MeH~eneBHJI H ~pyrux 
3neMeHTOB aKTHHH~Horo pJI~a H3 ~H~Koro 
naHTaHa npu TeMnepaType 1200° c nocn e
~YIDIUHM TepMOXpOMaTorpa!lJupoBaHHeM Ha 
TaHTane. lloKa3aHo, 'ITO MeH~eneauB: o6n a
~aeT 6onLweB: neTy'leCTLIO, l.J:eM Kanu4Jop
HHH H 4JepMHH, KOTOphle JJ:Bn.JIIOTCJ!: THnH'I
HbiMH ~ByxaaneHTHhlMH aKTHHOH~aMH. 

00HCK H30TOI10B 

CBepXT.H)I(eJibiX 3JieMeHTOB 

B rrpHpO,[IHbiX MaTepHa.Jiax 

Jip06€0€Hbl UCCA€006QHUJI C uenLIO Bbi
JICHeHHJI npHpO~bl aKTHBHOCTH CnOHTaHHO
ro ~eneHHH, o6uapy~euuoB: pauee a MeTeo
PHTe Anneu~e. Co3~aHa ycTaHOBKa c n o
BLIWeHHOH 34J4JeKTHBHOCTbiO perHCTpaUHH 
ueB:Tpouoa. B waxTe ua rny6uue 1100 M 

BO~HOrO 3KBHBaneHTa nOBTOpeHO H3Mep e
HHe. ~n.JI o6pa3Ua MeTeOpHTa Be COM 10,5 K 2. 

B Tel.J:eHHe 42 • cyToK JaperucTpupoaauo 
12 C06biTHH CnOHTaHHOrO ~eneHHJI. AHan H3 
KpaTHOCTH l.J:HCna HeHTpOHOB ~n.JI 3THX c o
CTOJIHHH ~aeT j- = 6 ~~ HeHTpOHa Hil. aKT 
~eneHHH. cl>oHOBLie H3MepeHHJI c o6pa3ua
MH, 6nH3KHMH flO COCTaBy K MeTeOpHTY 
AnneH~e. ue ~anu HH o~uoro co6LITHJI Ja 
69 cyTOK. AuanH3 MaTepuana MeTeopHTa 
noKaJan, 'ITO cpe~uee co~ep~auue ypa ua 
a o6pa3ue paauo 3 .10-a z/z. TaKHM o6-
pa3oM, HCKniOl.J:aeTCJI B03MO~HOCTb 06'bRC
HeHHR 06Hapy~eHHOH aKTHBHOCTH cpOHOM 
OT CnOHTaHHOrO ~eneHHJI ypaHa HnH ~ene
HHeM KOCMHl.J:eCKHMH ny'laMH. HeKOTOp oe 
KonuqecTBO o6pa3ua /4 KZ/ no~aeprnocL 
XHMH'IeCKOMY pa3~eneHHIO npu T = 1000"C 
B nOTOKe renHJI.:'" BO~OpO~a H KHCnOpO~a. 

cl>paKUHJI, B03rOHJIIOJ:UaJICJI npH 3TH X ycno
BHJIX, 6Lma noMemeua B nponopuuouanL
HLie Cl.J:eT'IHKH OCKOnKOB ~eneHHR. 3a 230 
CYTOK H3MepeHHH Ha6nro~anOCb 11 C06bi
THH cnoHTaHuoro ~eneHHR. Cpaaueuue pe-
3ynLTaTOB noKa3biBaeT, 'ITO 34l4JeKTHBHOCTb 
XHMH'IeCKOrO Bbi~eneHHJI COCTaBHna 30-
700/o. 

H3MepeHbl OAUHbl mpeKoe TJI~enLix Koc
MHl.J:eCKHX R~ep B 240 MM3 OnHBHHOB H3 
MeTeopuTa MapLJJ:naxTH. Y cTauoaneH aepx
HHH npe~en pacnpocTpaHeHHOCTH R~ep c 
Z :;_::108 B ranaKTHl.J:eCKHX KOCMHl.J:eCKHX ny
qax Ha ypOBHe :;; 5 .10·9 no OTHOWeHHIO 
K pacnpocTpaHeHHOCTH R~ep rpynnLI ~e
ne3a, 'ITO npHMepuo B 10 pa3 npeBLiwaeT 
~OCTHrHyTbiH ypoBeHb 'IYBCTBHTenLHOCTH. 

llpoae~euo onpe~eneuue ~oaTMoc4Jep

HLIX pa3Mepoa MeTeopuTa Hrn CT3HWH H 
npOCMOTpeHO 16 MM3 OnHBHHOB H3 3TOrO 
MeTeopuTa. 

3arra3.[1hiBaiOlllee 

t:~eJieHHe .Ht:~ep 

3KcnepUM€HmaAbHO UCCA€006QA0Cb3Q

na30bi6Q10UI€€ oeAeHUe HeHTpOHOH36LI
T01.J:HhlX H30TonoB npoTaKTHHHJI. B pe
aKUHJIX 238 U (n,p) ,238 U (y,np) H 232Th~,np) 
nony'leHLI H30TOnbi 238 PajT1; 2 = 2,3 MUH, 

Q{3= 4,0 M:JB/, 236 Pa/T1; 2 = 9,1 MUH, 

Qf3 = 3,1 M:JB/ H 234Pa / Tu2 = 6,7 'l, 

Q{r 2,2 M:JB/ c ce'leHHJIMH o6pa3oBaHHR 
B OCHOBHOM COCTORHHH 1,5·10·27 ; 1·10·27 

H 2 .10-27 CM 2 COOTBeTCTBeHHO. H3Mepe
uo ceqeuue 3ana3~LIBaromero ~eneHHR ~nR 
3THX H30TOnOB, ero OTHOWeHHe K Ce'leHHIO 
o6pa30BaHHR H30TOnOB B OCHOBHOM COCTOR
HHH COCTaBmleT 2.10·8, 1.10·9 H<lO·l2 
cooTBeTCTBeHHO. H3MepSHHLie 3Hal.J:eHHR 
aepoJITHOCTH 3ana3~LIBaromero ~eneHHR no-
3BOnRIOT cy~HTL o xapaKTepe JaceneHHR 
ypoaueB: npu f3 -pacna~e H o 4JopMe 6apbe
pOB ~eneHHR H30TOnOB ypaHa. 



H3MepJvlaCb eepo.RIIIHOC11lb 3ana30bl-
ea101J1ezo OeAeHUJl HeHTpOHO,IJ,etiJHUHTHblX 

H30TOIIOB Bk , Es H Md, rronyqeHHbiX B 

12 c 14 
peaKUHHx c HOHaMH H N, ycKo-

peHHbiMH Ha UHKnOTpOHe Y • 200. 0Ka3a

JIOCb, qTo B 3TOM Cnyqae H3MepeHHbie 

3HaqeHHH ceqeHHH 3arra3,IJ,b1Bal011\ero ,IJ,e

neHHH 3HaqHTenbHO Bblllle, qeM ,IJ,nJl H30TO· 

rroB Pa loTHODieHHe K ceqeHHIO o6pa3o

BaHHH H30TOIIOB B OCHOBHOM COCTOJIHHH 

COCTaBnHeT l0-:!-;-}0-5 1. 3TOT tiJaKT HH· 

TeprrpeTHpyeTCJI KaK CBH,IJ,eTenbCTBO yBe

nuqeHHJI IlpOHHUaeMOCTH 6apbepoB ,IJ,ene

HHJI y JI,IJ,ep Cm , Cf H Fm rro cpaBHeHHIO 

C H,IJ,paMH U. 

l13yqemm 
npoTOHHoro pacna~a H~ep 

YcoeepweHcmeoeaH UOHHblU uc-
mo~HUK Macc-cerrapaTopa li3MC-2 

Ha nHHHH C UHKnOTpOHOM Y- 300. libiCTpO

,!l,eHCTBHe HCTOqHHKa B o6naCTH pe,IJ,KHX 

3eMenb rrpu TeMrrepaType HOHH3aTopa T = 

= 2500- 2700K COCTaBnHeT 5-10 C IlpH 

34l4leKTHBHOCTH cerrapauuu oKono 200/o. Bpe

MH HerrpepbiBHOH pa60Tbi HCTOqHHKa Ha 

rryqKe TJI)I(enbiX HOHOB COCTaBnJieT IlpHMep

HO 100 ~- TerrnoBaJI 3all\HTa MHUieHeii 

II03BOnHna paCUIHpHTb ,IJ,HaJia30H HCJIOnb-

3yeMbiX MaTepuanoB OT caMbiX TyrorrnaB

KHX IMo, Zr , Ru , Pd I ,IJ,O cpaBHHTenbHO 

nerKorrnaBKHX I CdO , SnO I. 

Ha Mace- cenapamope rrpo,IJ,On)l(anocb 

HCCne,IJ,OBaHHe HOBbiX H30TOIIOB Ba H pe,IJ,KO-

3eMenbHbiX 3neMeHTOB, MaKCHManbHO y,IJ,a

JieHHbiX OT nHHHH {3 - CTa6HnbHOCTH. ,AnH 

H,IJ,eHTHtiJHKaUHH HeH3BeCTHbiX H30TOIIOB IIO 

Z HCIIOnh30BanaCb MeTO,!J.HKa perHCTpaUHH 

xapaKTepucTHqecKoro peHTreHoBcKoro H3-

nyqeHHH I puc. 251. liLmo rronyqeHo 15 Ho

BbiX HeHTpOHO,IJ,etiJHUHTHbiX H30TOIIOB, B TOM 

qHcne 117Ba- H3nyqa Tenh 3arra3,IJ,b1Bai011\HX 
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I , oP.p· ""•..,"" 

LZJ<OOICT- ~ 63 UlOTOilt.l ... Eu r-r-r-
~ 62 ~CTCll5ui.IIHt.te Sm :u 12 10 1/ 

61 U30TOn~ot 
I'm 4 12 24 55 / 

60 Nd l,.s 28 22 105 70 v 
59 p,. 24 28 100/ 

58 .,: 6 "lsoiJZ v "" 57 17 29184 / [8J 
56 Ba ~ L,SJ. IJZ L,JO 120 /1 [8J 

""" -61 63 65 67 611 71 73 '15 17 N 

Puc . 2 5. 06A acmb (N ,Z) - Kaplllbl HOBbiX u.Jomonoe 6apuJI 
U peO K03eMe/lbHbiX .J/IeMeH/1106, yOa/leHHbiX 0/11 /IUHUU 
{3- C/IIQ6U/IbHOCIIIU, noAy~eHHbiX HQ MQCC - Cenapamope 
Ii3MC- 2 . 

IlpOTOHOB, {3 ± aKTHBHbie H30TOIIbl 
123- 125 La, 124-127 Ce, 130,132,133 Nd , 

l32,133 P mP4 Im , 138 Eu. IlonyqeHHaJI cucTe

MaTHK a cpe,IJ,HHX 3HaqeHHH CHnOBOH tiJ¥HK· 

UHH {3 +- pacrra,IJ,a cornacyeTcJI co cTaTHC

THqe CKHM IIO,!J.XO,IJ,OM K OIIHCaHHIO {3 +- paC

rra,IJ,a c BbiCOKOH 3Heprueii. 

MexaHH3M B3aHMo~eHCTBHH 

TR)KeJihiX' HOHOB 

C H~paMH 

IIp oooAJICaAocb u3y~eHue .MexaHH3Ma 

rny6oKoHeyrrpyrux rrepe,IJ,aq B peaKUHHX c 

TJI)I(e n biMH HOHaMH. lf3MepeHbl 3HepreTH

qecKH e crreKTphi H yrnoBLie , pacrrpe,IJ,eneHHH 

rrpo,IJ,y K TOB peaKUHH rrepe,IJ,aqu c 11 :::; Z 'S_ 33 

,IJ,nH CH CTeMbi 197 Au-1-40Ar IIpH 3HeprHH HOHOB 

40Ar:.. 2 20 M3B. IloKa3aHo, qTo rrpu 3Hep

rHH CTOnKHOBeHHJI B6nH3H KynOHOBCKOrO 

6apbe p a ( -1 , 15. B KYJI ) yr.noBbie pacrrpe,IJ,e

neHHH IIPOAYKTOB MHOrOHyKnOHHbiX rrepe,IJ,aq 

Harrpas neHLI srrepe,IJ, I puc. 261. B cnyqae 

Mano yKnOHHbiX peaKUHH rrepe,IJ,aqu tiJopMa 

yrnOBbiX pacrrpe,IJ,eneHHH 3aBHCHT OT CTe

rreHH ,IJ,HCCHJiaUHH KHHeTHqecKOH 3HeprHH 

CTOnKH OBeHHJI. 
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Puc. 26. YzA06ble pacnpeoeAeHuJI 3AeMeHIII06 - npo
oyMo6 MHOZOHYKAOHHbiX ne1480a'1 6 peaKJIUU 191 Au+ 
+ Ar • npu 3Hepzuu uoH06 Ar- 220 M3B. C npa6a 
YK030Hbl K03¢fPUJIUeHIIbl, Ha KOIIOPble YMHOJICQ IOIICJI 
0U¢fPepeHJIUQAbHble Ce'leHUJI o6pa306QHUJI 3AeMeHII06 
C OaHHbiM Z , npu6eOeHHbiM OAJI KQJICOOU KpU60U. 

B cucmeMe 2321h+ 22 Ne .nnx 3HeprHH 

172 M3B H yrna BblneTa 40° H3Mepe Hbi 

3HepreTHqecKHe cneKTpbi H ,nH4JcPepeH

U:HanLHble ceqeHHJf 44 H30TOfiOB - npo,nyK

TOB peaKU:Hii: nepe,naqH c 4_5 Z ::; 9. ITo

Ka3aHo, qTo B ceqeHHe o6pa3oBaHHB Heii:T

poHo.necl>HU:HTHbiX Jf,nep Cyll.{eCTBeHHbiH BKna,n 

BHOCJIT BTOpHqHble npOU:eCCbi, CBJf3aHH ble 

C HCnapeHHeM HyKnOHOB H anLcl>a-qac T HU:, 

B TO BpeMJf KaK ceqeHHJf o6pa30BaHHJf 

Heii:TpOHOH36biTOqHbiX H30TOfiOB XOpOWO CO

rnacyiOTCJf C Q •CHCTeMaTHK Oi 

poBaHHbiX OCKOnKOB ,neneHHJf COCTaBHbiX 

11,nep, o6pa3yiOll.{HXCB npH nonHoii: nepe.na

qe HMnynLca. H3MepeHa 3HepreTHqecKaB 

3aBHCHMOCTL ceqeHHJf ,neneHHJf H 34JcPeK

THBHble pa,nHyCbi B3aHMO,neii:CTBHJf B peaK

U:HBX c HOHaMH 40 Ar , 40, 44 • 48 Ca , 52 Cr , 
56 Fe H c B,npaMH 208 Pb H 238 U. H3yqanocL 

ynpyroe pacceBHHe HOHOB 4°Ca H 48ca Ha 

11,npax 208 Pb. 

a ) 

10 

20o 

.~ \ \ •. 
\ 14c. He • 

17~•\'"' ·''c \,:'a·, 

~:\"'''c\\ "•:\· 'l'•• 
•' 7c \ 

~\\ \~\ 
~ 

,., .. 

-20 -3o - 4D -so -•o 
g..;.g.- 61n)-6(p) ( M.V ) 

6) 

~~ I puc. 27a,6/. .r 

H3y'laAUCb KUHemu'lecKue 3Hepzuu u 
MQCC06ble pacnpeOeAeHUJI OCKOnKO~ ,nen e

HHJI COCTaBHbiX Jf,nep C Z = 112-115 n pH 

3HeprHBX B036y:>K,neHHB - 20-40 M3B, o 6-

pa3yiOll.{HXCB npH B3aHMO,AeHCTBHH HOH OB 

40, 44,48 Ca c B,npaMH CBHHU:a / Z = 102/, 
ypaHa H aMepHU:HB. HcnonL30BanacL MeT o--,AHKa H3MepeHH~ 3HeprHH .ABYX KOppen H-

• 

-20 -30 -40 ':" so -60 
!l.g.g.-5(o)-6!P) ( ... V) 

Puc . 27. 3a6ucuMOCIIIb 6blxooa HelilllpoHoo6ozaJI#eHHbiX 
u3omono6 0111 6eAu'IUHbl Q gg peaKJIUU u napHbiX nonpa-
60K Ha nepeOaHHble npOIIIOHbl U HeUIIIpOHbl 8(p) U 8(n) 
6 peaKJIUU 232Th +22 Ne npu 3Hepzuu 172 M3B: a/yzoA 
6b1Aema 12°, 6 / YZOA 6b1Aellla 40 ° . 



lbyqemm 
cTpYJ<Typbi »~pa 

ClleKTpOMeTpuqecKHMH MeTO~aMH 

H3MepeHbl epeMeHa JKU3HU BhiCOKo

ao36y)KJJ.eHHhiX COCTaBHbiX JI,!J.ep C Z = 98, 
100,102, o6pa3ylOIQHXCJI npH o6ny'leHHH 

MOHOKpHCTannH'IeCKOH MHWeHH H3 U02 

HOHaMH 12 C, 160 H 22Ne. 0HH HaXO,!J..IITCJI 

B HHTepaane /5-7-10/ ·10-18c. 

BbtnOAHeHbl pacttembl a6comoTHhiX H 

OTHOCHTenbHbiX WHpHH pacna)J.a CHnbHO

B036y)K)J.eHHbiX COCTaBHbiX JI)J.ep B MO,!J.enH 

C nOCTO.IIHHOH TeMnepaTypoH. IloKa3aHO, 

'ITO B 3TOH MO,!J.enH MO)KHO C XOpOWeH TO'I

HOCTblO, HCnOnb3Y.II O)J.HH Ha6op napaMeT

pOB, OnHCaTb COBMeCTHO 3KCnepHMeHTanb

Hble )J.aHHble 06 OTHOWeHHJIX rf /r n , Ce

'leHH.IIX (HI, xn ), peaKQH.IIX H BpeMeHaX )KH3-

HH COCTaBHbiX JI,!J.ep B )J.Hana30He 3HeprHH 

ao36Y)KJJ.eHHJI - 50-100 M3B /puc.28/. 

t& rn 

-J 

•-194Hg 

-4 
• ..J81Re 

,.._]49Eu 

50 60 70 80 ~ "00 
E•Mab 

m 

Puc . 28. 3aeucuMocmr. lgf{ ; rn om :JHepzuu eo:J6yJtC· 

OeHUJI OAJI cocmaBHbiX JiOep 194 Hg, 181Re, 159Eu . 
To<~Ku - :JKcnepuMeHmaAr.Hr.le OaHHble . Kpuer.1e -
pe:JyAr.mam pac01ema OAJI pa:JAU'IHI>IX eeAU'IUH Tn -
meMnepamypr.l KaHaAa ucnapeHUJI HeiilllpoHoe . 

• 85 

C y'le To~ npo:uecca .D.eneHHJI nocne uc

nycKa HJI O,!J.HOrO HnH HeCKOnbKHX HeHT

pOHOB nony'leHo xopowee cornacue 3Kcne

PHMeHT anbHhiX H pac'leTHhiX 3~eKTHBHhiX 
BpeMeH )KH3HH COCTaBHbiX JI)J.ep B o6na

CTH Z = 79-89 I puc. 29/. 

6'xn 
1024 

CMQ 

10·25 

10-26 

10·27 

10·28 

10·29 
0 

10·30 
80 82 84 86 88 90 z 

Puc . 2 9. CpaeHeHue pac'lemHI>IX ce'leHuii peaK!4UU c 
ucnape HUeM <~emr.lpex HeUIIIPOHOB, 6a:JUPYIOIIIUXCJI HO 
:JKCnepuMeHMOAbHO U3MepeHHbiX epeMeHOX JICU3HU CO· 
CIIIQBHI>IX JIOep /mpeyZOAbHUKU/, C 3KCnepuMeHIIIOAb" 
HI>IMU Ce 'leHUJIMU (HI, xn) • peaKijUU /fiO'IKU/. 

3aKOH'leHO U3ytteHUe BpeMeHH 3acene • 

HHJI H BpeMeHH )KH3HH BbiCOKOCnHHOBbiX 

HpacT - ypOBHeH H30TOnOB 166, 168, l70Hf , 

nonyqa eMbiX B peaK:UH.IIX 
122

•
124sn(48

•
517i,4n) . 

BpeMe Ha )KH3HH ypoaHeH OCHOBHOH nono

Chi HaX O)J..IITCJI B Y.D.OBneTBOpHTenbHOM co

rnaCHH c pac'leTaMH no MO.D.enu )KeCTKoro 

poTaTo pa BnnOTb )J.O CnHHOB 16n. 06Hapy

)KeHa Me)J.neHHaJI KOMnOHeHTa 3aceneHHJI 

ypOBHe H OCHOBHOH nonOCbl CO CnHHaMH 6b , 
80.3TO HHTepnpeTHpyeTCJI KaK 3aceneHHe 

yKaJaHHhiX ypoaHeH 11epe3 H30MepHoe co

CTO.IIHB e, KOTOpoe, no- BH)J.HMOMY, nO)J.06HO 
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H3BeCTHLIM ~JUI CTa6HJibHLIX H30TOnOB ral}l

HHJI ~BYXKBa3H'IaCTH'IHLIM 8- -H30M epaM 

/puc. 30/. 

C noMOIJib10 Mace- cenapamopa 
/3MCHAIITH/ onpe~eneHLI BLIXO~LI u eii:T-

pouo~ell!HUHTHLIX H30Tonos 203- 205 Fr H 

20 1.-205 Rn npu o6ny'leHHH HPH~HesoB: MH

meHH HOHaMH ueoua-20 c 3Hep rue:H 

200 M3B. Ilpose~eu auanH3 pe3yJibTa

TOB no HCnapHTeJibHOH MO~eJIH C y 'leTOM 

HeHTpOHHOrO H npOTOHHOrO KaHaJIOB H no

ny'leHLI ~aHHLie o6 34>i}leKTHBHOM Kyno uos

CKOM 6apbepe npH HCnapeHHH npOTOHOB. 

Ymo~HeHa cxeMa pacnaoa HlOMep uoro 

COCTOJIHHJI 52m Fe/ E = 6,8 M 3B, 117 = 1 2 + /. 
IlonyqeuLI ~aHHLie o ~one y -pacna~a 3To

ro COCTOJIHHJI, KOTopaJI COCTaBJIJieT 7o/o OT 

sepo.IITHOCTH f3 +_ pacna~a. 

IlpoeeoeH t~UKA pa6om no HJyqeuuro 

CBOHCTB CnJIOlllHLIX peHTreHOBCKHX cneKT

pOD KBa3HMOJieKyJI C 31}ll}leKTHBHLI¥ 3apg

~OM .ll~pa OT 58 ~0 166. lfly'laJIHCb cneKT

paJibHOe pacnpe~eneuue H yrnosa.11 aHHJo

TponHJI KBa3HMOJieKyJI.IIpHoro H3Jiy'leHHJI 

TaKHX CHCTeM, KaK Cu-tCu, Ge+Ge ,Nb+Nb , 
La+La H Bi+Bi. B 3KcnepHMeHTax no ~on-

nneposcKoMy cMe~euuro 3HeprHH peuTre

HOBCKHX Jiy'leH H B OnLITaX C ra30BLIMH 

MHllleHJIMH Kr H Xe 6Lino ~oKa3aHo, 'ITO 

KBa3HMOJieKyn.llpHOe H3Jiy'leHHe HMeeT TOH

KylO CTPYKTYPY, KOTopa.ll npo.IIBJIJieTCJI a 

BLICOK03HepreTH'IeCKOH 'laCTH cneKTpOB B 

BH~e ~syx cnnomHLIX KOMnoueuT I puc. 31/. 
Oua o6ycnosneHa o6pa3osauueM KBa3HMo

neKyn.llpHLIX COCTOJIHHH y~e npH cpaBHH

TeJibHO 60JiblllHX paCCTOJIHHJIX pacceHBaJO

ID;HXCJI .11~ep. Pa3BHT MeTo~ pacqeTa KBa3H

MoneKyn.llpHLIX cneKTpOB C yqeTOM 3TOH 

TOHKOH CTPYKTYPLI ua ocuose ~HHaMH'Iec

Ko:H TeopHH o6pa3osauu.11 KBa3HMoneKyn. 

1.0 10 20 30 40 50 t(ps] R k":""- II~~ • r , 

---o---...__0 ~ 
---- Q 

6(o) 

" l.Or=======l---__ . 

m•> l ~\ . ~~, 

l ·f~ Jr~~ . n ~ 
0.1 1000 0 

0.1 

10(•) 

O.Dl 
4tl_6(o) 

20 00 t (pS) 

Puc . 30. Kpueble pa c naoa upacm· ypoeHeil U3omona l 70Hf.,aoAzoxueylllue KOMn o HeHmbl OAJI ypoeHeil c He· 

60AbiUUMU CnUHGMU COOifl6elfiCifi6YIOifl 3GCeAeHUIO upacm· nOAOCbl '1epe 3 U30MepHoe COCifiOJfHUe . 
~ 
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Puc . 31. Cne1<111p peHmzeHoecKux Ay'leii, eo3HUI<OIOUIUX e p ea1<11Uu Bi + Bi npu :JHepzuJtx uoHoe 144 

u 172 M3B. 

3KcrrepMM8HTa~bHa~ 
arrrrapaTypa 
M HayqHQ-rrpMK~a,QHbl8 
pa6oTbi 

MazHumHblU Mace- cneKmpozpa¢ 
MCII-144 co cTyneuqa TbiMH nomocaMH yc
TaHOBJieH Ha llY'IKe YCKOpHTemi Y- 300. 
Ou npe~Ha3HatfeH ~JIH cenapauuu npo~yK
TOB H~epHbiX peaKUHH OT nepBH'IHOf'O nyq
Ka HOHOB. llpoBe~eHa IOCTHpOBKa cneKT
porpadJa ua nytfKe, npoaepeHLI ero pac'leT
Hhle xapaKTepHCTHKH. MJytfeHo Japg~oaoe 

pacnpe~eJieHHe HOHOB aproHa H KCeHOHa, 
npowe~wux qepe 3 oo~Hparoruyro dlonbry. 

Hatfa TLI pa6oTbl no H3ytfeHHIO JapH~OBbiX 
pacnpe~eneuuii: npo~yKTOB H~epHbiX peaK
uua B 06JiaCTH pe~K03eMeJibHbiX 3JieMeH· 
TOB H CBHHUa. 

B ¢oKaAbHY~ nAocKocmb MazHumHozo 
cneKmpoMempa, ucnonLJyeMoro ~JIH HJyqe
HHH r ny60KOHeynpyrHX peaKUHH nepe~aq, 
BBe~eHa HOHH3aUHOHHaH KaMepa C CeTKOH 
~JIH H3MepeHHH ~E. llonyqeuo pa3peweuue 
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- 2,5o/o ~nJI HOHOB 40 Ar. Bse~eH pe:>KHM 
pa60Tbl Ha nBHHH C 3BM MHHCK-32 C HC· 
nonLJOBaHHeM HMnynLcHoro xapaKTepa pa-
6oTLI HOHHOrO HCTO'IHHKa UHKnOTpoHa . -B 
Te'leHHe 1 ..we, KOr~a HCTO'IHHK pa6oTaeT, 
se~eTcJI peracTpauHJI co6LITHH, B nocn e
~YIOIUHe 3 ..we /HCTO'IHHK BbiKnJO'IeH/ npo
BO~HTCJI HX o6pa60TKa. 

~A~ 3AeKmpo..wazHumHozo ..waee-eena
pamopa Ha ny'IKe T JI:>KenLIX HOHOB 
/3MCHAIITH/ COJ~aH ra3opa3pJI~Hb1H ac
TO'IHHK HOBOrO THna. liCTO'IHHK o6na~aeT 
xopoweH 3cl>clleKTHBHOCTLIO ~nJI WHpOKOrO 
Kpyra 3neMeHTOB, HMeiOIUHX BLICOKHH n o 
TeHUHan HOHH3a:UHH: HanpHMep, ~nJI HeOHa 
- 4o/o, ~nJI aproua -.15o/o. ,D;nJI npo~yKTOB 
MHOrOHyKnOHHLIX 
6biCTpo~eHCTBHe 

-0,7 e~ 

nepe~aq npe~enLHoe 

HCTO'IHHKa COCTaBnJieT 

Pa3pa6omaH peHmzeHoeeKuu eneKmp o
..wemp c acnonLJOBaHHeM npe~ycanHTenJI 

C HMnynLCHOH CBeTOBOH o6paTHOH CBJI3LIO. 
)l;OCTHrHyTO pa3peweHHe -150 3BHa nHHHH 
3,69 K3B npa co6cTBeHHOM yposue wyMa 
oKono 125 3B. 

Co30aHa u uenoAb3yemc~ e 3Kene-
pu..weHmax aemo..wamu3upoeaHHa~ annapa
mypa ~JI nOHCKOB CBepXTJI:>KenbiX 3ne·MeH
TO.B B npHpO~e Ha 6a3e MHOrOKaHanLHLIX 
3He- C'leT'IHKOB H MHKp03neKTpOHHKH. 

Ocy111eemeAeHo noOKAIO<~eHue 3 B M 
TPA/1 K 6aJoso8 Mawaue MHHcK-32 B 

Ka'leCTBe auanora HJMepHTenLHoro Mo~y
nJI ~nJI 3KcnepHMeHTOB ua Y-400. B cTau
~apTe KAMAK pa3pa6oTaua annapaTy pa 
~JI npose~eHHJI MHoroMepuaro auanHJa 
H COJ~aHO COOTBeTCTBYIOIUee MaTeMaTH
'IeCKOe o6ecneqeuae. 3asepweuo coJ~a

HHe ~HcnneHHOH ,J;TaHUHH 3BM MHHCK- 32. -

• 

IlpoooAJICaAueb pa6ombl no cosepweu
CTBOBaHHIO TeXHOnOrHH HJrOTOBneHHJI 
JI~epHLIX I}>HnLTPOB Ha OCHOBe CTOHKHX K 
XHMH'IeCKH arpeCCHBHLIM cpe~aM I}>Topo
CO~ep:>KaiUHX nonHMepOB, BLICOKOTeMne
paTypHLIX nonaapanaTHLIX nneuoK. PaJpa-
6oTaHa TexuonorHJI nonyqeu.u;JI l}lanLTPOB 
C pa3MepaMH nop OT 0,01 ~0 10 MKM. 

IloKaJaHa nepcneKTHBHOCTL HCnonLJOBa
HHJI HOHOB OT 12 C ~0 40 Ar ~nJI nony'leHHJI 
JI~epHLIX I}>HnLTpOB C BLICOKOH npOH3BO
~HTenLHOCTLIO. Hccne~oBaHLI BOJMO:>KHo
CTH ~anLHeHwero npHMeHeHHJI JI~epHLIX 

I}>HnLTpOB ~nJI O'IHCTKH TeXHOnOrH'IeCKHX 
raJOB H :>KH~KOCTeH. 

IloKa3aHa 3f}j(JeKmU6HOemb npHMeHeHHJI 
peHTreuo-l}lnJOopecueuTHoro auanaJa ~nJI 
noHcKa noneJHLIX HCKonaeMLIX, peweHHJI 
3KonorH'IeCKHX npo6neM H ~pyrax Ja~a'l. 

Ha MHKpoTpoue nonyqeu noT OK ueaT
pouos -1012 H/ e, 'ITO cyll.\eCTBeHHO pac
WHpJieT B03MO:>KHOCTH HCnonLJOBaHHJI ero 
B pa6oTaX no aKTHBa:UHOHHOMY auanHJy. 

Pa3pa6oTKH 

B o6~acTH ycKopuTe~eH 

B Aa6opamopuu eo3oaemc~ <~embJpex

..wempoebiU H30XpOHHLIH UHKnOTpOH TJI:>Ke
nLIX HOHOB /Y-400/, npe~HaJHa'leHHLIH 
~nJI ycKopeHHJI wapoKoro ~HanaJoua ao
HOB 3neMeHTOB Ta6nHULI Meu~eneesa 

snnoTL ~o Kceuoua. HuTeHCHBHOCTL BHyT
peuuero nyqKa HOHOB c 3Heprae8 ~o 

10 M3B/HYKA. COCTaBHT OT 1014 <~aem./e 
~nJI HOHOB HeOHa ~0 1011 'laem./e ~nJI HOHOB 
KCeHOHa. 

TaKHe napaMeTpLI UHKnoTpoua Y-400 
6y~yT, B nepsy10 oqepe~L, o6ycnosneHLI 
BLICOKHM 3Ha'leHHeM MarHHTHOrO nonJI 
/21,5722,0 K3/. )l;nJI HOBOrO yCKOpHTenJI 



pa3pa6aTbiBaeTCJI cneu;HaJILHbiH MOil\HLIH 

HCTO'IHHK TJI)I(eJibiX HOHOB. 

B HCTeKWeM ro,IJ,y CHJiaMH JIJIP H l.J.3M 
H3rOTOBJieH H JanyiJJ;eH 3JieKTpOMarHHT yc

KOpHTeJIJI BeCOM 2200111. 
Pa3pa6oTaHbl H npownu ucnbiTaHHJI cTa-

6HJIH3HpoaaHHble HCTO'IHHKH ITHTaHHJI CHC· 

TeM ycKopHTeJIJI. Pa3pa6oTaHa annapa

Typa )l,JIJI ITpOBe,IJ,eHHJI MarHHTHbiX H3Mepe- • 

HHH. 

IIpoBe,IJ,eHbl pac'leTbl napaMeTpoB Mar

HHTHbiX 3JieMeHTOB HOHHO- OITTH'IeCKOH CHC

TeMLI TpaHCITOpTHpOBKH BHeWHHX ITY'IKOB 

HJoxpoHHoro JJ;HKJIOTpoHa Y -400. IIpoae

,IJ,eHO MO,IJ,eJIHpOBaHHe MarHHTHOrO ITOJIJI B 

u;eHTpanLHoii: o6nacTH JJ;HKJIOTpoua Y-400. 

89 • 

Ilp oaHUAU3UpoeaHa 803MOJICHOC1/Ib co-

30UH U.Ii HJoxpoHHoro u;HKJIOTpoHa c uc

ITOJIL 3 0BaHHeM 3JieKTpOMarHHTa Ill- o6pa3-

Horo Tuna c TpeMJI pa6o'IHMB 3a3opa.w:s. 

0 CH08Hbl€ ~U3U'I€CKUe 3KCnepuMeH.bl 

B BCT e KWeM ro,IJ,y ITpOBO)l,BJIBCL Ha JJ;BKJIO

TpOHe ~-300, BpeMJI pa60Tbl KOTOporo Ha 

4JH3B'Ie CKBe B XHMB'IeCKBe BCCJie,IJ,OBaHBJI 

cocTaBHno 5300 '1. HHTeHCBBHOCTL ycKo

peHH x .a.o 3HeprHB 260 M3B BOHOB 48 Ca, 
BCITOJIL3yeMbiX B pa6oTaX ITO CBHTe3y 

CBepX T JI)I(eJibiX 3JieMeHTOB, COCTaBBJia 

2· 1012 '1acm.jc nps pacxo,IJ,e B3oTona 48 Ca 
OKOJIO 4 MZ/'I/-1,3·10 16am./c/. 

• 



IlpoeeoeH I#UKA 3Kcnepu
MeHIIIOB• no CUHI/Ie3y ceepx
IIIJIJICeAI>lX 3AeMeH11106 C 
Z = 110 7116 6 peaKI#UJIX 

C UOHQMU KQAI>I#UJ1·48 HQ 
IIIJIJICeAI>JX MuweHJIX. Ha 
CHUMKe: npo6HUK OAJI 3K· 
cnepuMeHIIIOB no CUH111e3y 
C6epXIIIJIJICeAI>lX 3AeMeHI/I06 
Ha I#UKAompoHe Y- 300. 

CHAIIIUe MUIIIeHerl C npo6HUKO. BHylllpeHHAA lfCJCIIII> Kacce•w npot5HuKa. 



Pa3pa001111>18QIOIIICJI H081>1e XUMU'ieCKUe 
.. .we•oc)w ewc)eAeHUJI 11e111y<~ux ceepxu· 
'Ill Jll'e/IWX 3/leMeHIII08 U3 MUIUeHeU, 0611y· 

'ieHHI>IX UJII'e/II>IMU UOHQMU. 

3Kcnepu.weHIIII>I no U3y'ieHUIO Zlly60KO· 
..4 Heynpyzux peaK!4UU nepec)a<~ npu e3au.wo· 
., c)er1CIII6UU C/IOJII'HI>IX Jlc)ep /Jie/leHUJI, 0111· 

Kpw•ozo e OHJIH/ npoeoc)JIIIICJI c no· 
MOI/II>IO annapa111yp1>1, c)er1CIII8YIOI/IeU HQ 
IIUHUU C 3BM "MUHCK·32". 

3aeepweH !4UKII 3 Kcnepu.weHmoe no cuHme3y ca.wozo IIIJIXeAozo 
3AeMeHIIIQ C QIIIOMH I>IM HOMepOM 107. Ezo U301110n C MQCCOU A = 261 
u.Mee• nepuoc) nollypacnac)a-2 .we. 

B peaK!4UJIX C YC KOpeHHI>IMU IIIJIJII'eiii>IMU UOHQMU 1Bo + 246cm U 
15N + 249Bk CUH IIIe3upoeaH U301110n KYP'iQIII06UJI·260 C nepuoc)o.w 

no11ypacnac)a - 0,1 c. B on1>1max ucnoii1>30eaHa BI>ICOKO<~yecmeume/11>" 
HQJI YCIIQH06KQ C /l eniiiOHHI>IM lllpaHcnopmepOM c)JIUHOU 300· 800 M. 
3Kcnepu.weHIIII>I noc)meepc)uAu pe3ylll>lllaml>l, noAy<~eHHI>Ie paHee e 
,l(y6He. 



IlpOOOAJICQ/OIIICJI pa601111>1 no C06epweHCIII606QHU/O mex
HOAOZUU U3Z011106A€HUJI JIO€pHbiX (/JUAblllp06 U3 pa3-
AU'IHbiX MamepuaA06 . Ha CHUMKax: o6pa311bl (/JUAbiii

PYIOUIUX ycmpoiicme /cAeea/; 6biCOKonpou3eoou meAb
HaJI oni>IIIIHaJI ycmaHoeKa OAJI o6Ay<teHUJI nAeHKu Ha 
ny'IK€ YCKOpUIII€AJI IIIJIJIC€AbiX UOH06. 

Bcmpe<ta pyKoeooumeAeii Aa6opamopuu u !.(3M OAJI 
o6cyJICO€HUJI nAQH06 C06M€CIIIHOU pa60IIIbl. 

•C030Q/OIIICJI Y3Abl YCKOpUIII€AJI IIIJIJIC€AbiX UOH06 - U30-
XPOHHOZO IIUKAOmpoHa Y-200Il OAJI BapwaecKOZO Hay<t
HOZO 11€HIIIpa . Ha CHUMKe : MOHIIIQJIC C€KIIIOP06 n OAIOC
HbiX HQKOH€'1HUK06 .::" 



• 

CuAaMu Jla6opamopuu 11oepHbiX peaKIIUii u L(eHmpaAb
HbiX 3KcnepuMeHmaAbHbiX MacmepcKux 3aeepweHo u3-
zomoeAeHue OCHOBHOZO Y3AQ cmpOliiJI€ZOCJI ycKopu
meAJI Y-400 3AeKmpoMazHuma. IIpou3eeoeH ezo 
3anycK. HOBbiU 'lemblpexMempoebiU U30XpOHHbiU IIUK
AompoH n0360AUm YCKOpllmb UHm€HCUBHbl€ ny'IKU UOHOB 
ecex 3AeMeHmoe enAomb oo KCeHoHa. 



94 .. 

Jla6opaTOpHH 
c;.,) c;.,) 

HeHTpOHHOH 

cp113HKJ1 

OcuoauaR ~eRTenLHOCTL na6opaTopHH 
6hlna uarrpaaneua ua rro~roTOBKY K ~H3H
qecKoMy rrycKy peaKTopa HliP- 2, rro~ro
TOBKY 3KCrrepHMeHTanLHhlX yCTaHOBOK ~nR 
Hli P- 2 H Bhlrronueuue uayquhlx uccne~o
BaHHH B COOTBeTCTBHH C rrpo6neMHO- Te
MaTuqecKHM rrnauoM 1976 ro~a. 

B 3KCrrepHMeHTe c rronRpH30BaHHhlMH 
HeHTpOHaMH H R~paMH HJyqeua CITHHOBaR 
3aBHCHMOCTL ITOnHOrO ceqeHHR ronLMHR· 
165 c 3Heprueii ~o 100 K3B, arrepahle 
ua6niD~ancR anL~a-pacrra~ KOMrrayu~·co
CTORHHii H30TOITOB pyTeHHR, H3MepeHhl ~nH-

. Hhl pacceRHHR ueiiTpoua ua renuu-3, o6-
uapy~euo uarpeaauue ynLTpaxono~HhlX 

HeHTpOHOB ~0 TeiTnOBhlX 3HeprHH rrpH HX 
xpaueuuu a noaywKax, uccne~oaaua TeM
rrepaTypuaR 3aBHCHMOCTL 6o3e·KOH~eHCa
Ta a ~H~KOM renHH, orrpe~eneuhl rrono~e
HHR BO~OpO~HhlX a TOMOB B KpHCTanne JIMH 
ueiiTpouorpa~uqecKHM MeTo~oM, rronyqeuw 
pe3ynLTaThl H B ~pyrHX HarrpaaneHHRX HC-
cne~oaauuii. • 

HayqHo-Hcc~e~oaaTe~hCKHe 

pa6oTbi 
CnHHOBaH 3aBHCHMOCTb 

He~TpOHHhlX ceqeHH~ H~ep 

CnuHoeaJI 3aeucuMocmb rronuoro ceqe
HHR ronLMHR-165 H3MepeHa MeTO~OM rrpo
ITYCKaHHR rronRpH30BaHHhlX HeiiTpOHOB qe
pe3 rronRpH3oaauuyro MHWeHL ronLMHR. Orr
pe~eneuhl crrHHhl ~nR 55 ueiiTpOHHhlX pe3o
uaucoa c 3Heprueii ~o 300 3B. B HHTep
aane 3Hepruii ~o 100 K3B /puc. 32/ arrep
Bhle rronyqeua aenuquua OTHOCHTenLHOH 
pa3HOCTH 3HaqeHHH HeiiTpOHHOH CHnOBOH 
~YHKUHH ~nR ~BYX CITHHOBhlX COCTORHHH 
J± = · 1±1/2: (S+-S-)/ <S> = -0,11±0,04. 

CnuHoebte aMnAumyObl pacceRHHR a ± 
TerrnOBhlX HeHTPOHOB R~paMH rrpa3eO~H

Ma -141 H TynHR -169 H3MepeHhl rrocpe~-
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Puc. 32. Pa3HOC111b 3Ha'leHuu cuAo6ou ¢YHKIIUU / 6Hu· 
3y/ u noARPU30I4UOHHoe ce'leHue /66epxy/ 6 3a6u· 
CUMOC111U 0111 3Hepzuu HeU111pOH06 , noAy'leHHble 6 3K· 
cnepuMeH1/Ie C nOARPU3060HHbiMU HeU1/IpOHOMU. 

CTBOM HJyqeHH.II TeMnepaTypHOH JaBHCH· 
MOCTH .D.HcPpaxn;HH ueB:Tpouoa I puc. 33/ 
Ha aHTHcPeppoMarHHTHhiX MHWeH.IIX, OXlla:>K
.IJ,eHHhiX .IJ.O CBepXHH3I<HX TeMnepaTyp. t eM-

2,55 3,05 3,55 <.os >.!A! 
N 

rro'J 

20 ClOOJAl Tm • 5 

fttOJ 
.y, 

fS fiiOJ"t 

fO ~ 
550 650 750 ISO 

Puc . 33. HeumpoHozpaMMa myAAUR npu meMnepa mype 
0,03K. HH.'>eKCOM omMe'leHbl uccAeOo6a6wuecR Maz
Hu•Ht.le pegiAeKCbl. 

nepaTypHhiH 3cPcPei<T CB.IIJaH c non.llpHJa
D;HeB: .II.IJ.ep H onpe.n.en.lleTC.II aenHqHHaMH 
a±. PeJynLTaThl .IJ.n.ll paJHOCTeB: aMnnH

TY.D. {a+ -a-): -0,72±0,07 fPM (Pr ) , 
-1 ,8±0,3 4>M ( Tm) cooTBeTCTBYIOT Juaqe
HH.IIM cnHu-uexorepeHTHoro ceqeHH.II 16±3 
H 80±30 M6 . C.n.enau BhiBO.D. o npeo6na
.IJ,aiOID;eM BI<na.IJ,e OTpHD;aTenLHOrO y:pOBH.II 
co cnHHOM J- 3 B Tennoaoe ceqeuHe 141Pr . 

~JIMHbi pacceguHg 

ue~Tpoua ua g,n;pe 3ue 
IloAHoe cetleHue pacce.RHU.R ueB:Tpo

HOB ua .II.IJ.pe 3 He HJMepeuo a HHTepaane 
3HeprHB: 0,02-2 3B. Tpy.n.uocTH, CB.IIJau
Hhle c CHnLHhiM norno~eHHeM, npeo.n.one
Hhl 6naro.IJ,ap.ll npHMeHeHHIO TOHI<HX /.IJ.O 
30 Top/ raJOBhiX MHweueB:. IIonyqeHHhiH 
pe3ynLTaT: a = 3,16+0,20 6 BMeCTe • c HJBeCTHhiM pauee JuaqeuHeM xorepeuT-
uoro ceqeHH.II H peJynLTaToM <PaJoaoro 
auanHJa .n.aHHhiX H3 peaxn;HB: p3H , p 3He , 
3He(n, p) I puc. 34/ noJBOn.IIJOT anepahle on

pe.n.enHTL .n.aa ua6opa .n.nHH pacce.IIHH.II H 

n- ~He 

9 

6 

6a3.16 b 
3 

0 3 6 9 12 

Puc. 34. Pe3yAt.ma111bl OAR OAUH pacceRHUR HeumpoH06 
Ha ROpe 3 He : a - noAHoe ce'leHue c KopuoopoM ei!o 
OIUU60K, a c • KOi!epeHmHOR OAUHQ C KOpUOOpOM ee 
owu6oK, l:l - gia306bl!i aHaAU3 , o - meopemu<~ecKoe 
npeOCK030HUe . 
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C)l.enaTL npe,!J.BapHTenLHLIH BLIBO)l. 0 npe,!J. 
noqTHTenLHOCTH Ha6opa, B KOTOpOM CHHr 
neTHaJI )l.llHHa 6onLIIIe TpHnneTHOH. 

Y JlbTpaXOJIO,[IHbie 

HeHTpOHbl 

HazpeeaHue YAbmpaxoAoOHbiX Heii:Tpo 
HOB )l.O TennOBLIX 3HeprHH npH RX xpaHe - · 
HHH B llOBYIIIKaX 06Hapy~eHO B 3KCnepH
MeHTaX, npoBe)l.eHHLIX C HCnOnLJOBaHHeM 
KaHana YXH HHCTHTyTa aTOMHLIX peaKTo 
pos lr. )J;HMHTposrpa.IJ.I. HcnonLJOBaHHe 
nponop~HOHanLHOH renHeBOH KaMepLI, OK · 
py~aBIIIeii: llOBYIIIKY B 4rr - reoMeTpHH, H 
Cy~eCTBeHHOe no)l.aBneHHe ~OHa nOJBOnH
llH JaperHCTpHpOBaTL BpeMeHHLie JaBHCH
MOCTH I puc. 351 BLITeKaHHJI HarpeTLIX 

/cgN 
2 

2 

10 20 30 40 50 60 70 t 

a; 

6/ 

Puc. 35. a/ CxeMa 3KcnepuMeHma no o6HapyxeH UIO 
Hazpe6a YXH: 1 - oemeKmop HazpembiX HeiimpoHo6, 
2 - oemeKmop YXH. 6/ BpeMeHHdJi 3a6ucuMocn b 
6blllleKQHUJI HQZpelllbiX HeiimpOH06 /HUJKHJIJI KpU6QJi j 
npu xpaHeHuu YXH 6 A06YWKe /6epxHJIJI KpueaJI -
c~em YXH/. · 

97 

Heii:TpOHOB Ja cTeHKH nosyiiiKH. CneKTp 
HarpeTLIX ueii:Tpouou onpe.IJ.eneu no .IJ.aB
neHHIO renHJI· 3 B ,!J.eTeKTOpHOH KaMepe. 
06Hapy~euuoe uarpesauHe YXH JIBnJleTCJI 
OCHOBHOH npHqHHOH aHOManLHO Man oro Bpe
MeHH xpaueHHJI YXH B nosyiiiKax. 3asep
IIIeHa o6pa60TKa peJynLTaTOB COBMeCTHOH 
pa60TLI JIH<I> H HA3 HM.KypqaToBa no HJ
MepeHHIO JaBHCHMOCTH BpeMeHH xpaHeHHJI 
YXH OT HX CKOpOCTH. 

AJih<lJa- pacrra.z:~ 

pe30HaHCHbiX 

COCTOHHHH H,Liep 

AAb¢a- pacnao Heii:TpOHHLIX peJoHau
cos pyTeHHJI I puc. 361 JaperHcTpHposau 
C nOMO~LIO MHOrOCeK~HOHHOH nponop~HO
HanLHOH KaMepLI. BnepBLie HJMepeHLI non
HLie anL~a-IIIHpHHLI HeCKOllLKHX pe30HaH
COB 99 Ru H lOIRu . n2nyqeHHLie cpe)l.
HHe 3HaqeHHJI anL~a-IIIHpHH BMeCTe C yToq
HeHHLIMH )l.aHHLIMH )l.llJI H30TOnOB ~HHKa 
H MOnH6.IJ.eHa Y.IJ.OBneTBOPHTenLHocooTBeT
cTBYIOT ' pacqeTy no xnacTepuoB: MO.IJ.enH 
anL~a-pacna)l.a. ,D;nH pacnpe.IJ.eneHHJI npH
Be.IJ.eHHLIX anL~a-IIIHPHH peJoHaucos 67 Zn 
nonyqeuo cornacHe c TeopeTHqecKHM pac
npe.IJ.eneuHeM llopTepa-ToMaca. 

600 200 100 50 30 20 10 

Puc. 36. BbiXOO aAb!Pa- ~acmu11 6 HeiimpoHHbiX pe3o
HaHcax pymeHUJI- 99 6 3Q6UCUMOCIIIU 0111 6peMeHU npo
Aellla. En- 3HepzuJI pe3oHaHC06 6 3B. 

\ 
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Bbzxoo peHmzeHoecKux Ay'lei1, c onpo
BO:lK~aiOll\HX ~eneHHe ypaHa- 235 pe 30HaHC
HbiMH HeiiTpoHaMH, H3MepeH C UOMOll\biO 
Ge (Li)-~eTeKTopa o6'heMOM 7 cM3 H M oro
cnoiiHoil KaMepbl ~eneHHB o 2 z y p aHa. 
PeHTreHOBCKHe nyllH, BBnBIOll\HecB pe J ynL
TaTOM BHyTpeHHeH KOHBepCHH raMMa- KBaH
TOB ( n, y f) - peaKIJ;HH, H3MepBnHCb B COB
na~eHHH C OCKOnKaMH ~eneHHB. 06Hapy
:lKeHHa11 3aBHCHMOCTb BbiXO~a peHTreHOB
CKHX KBaHTOB OT ~enHTenbHOH WHpHHbl 
pe3oHaHCOB I puc. 371 yKa3biBaeT Ha cy
ll\eCTBOBaHHe(n,yf) -npou;ecca. llony qeHa 

OIJ;eHKa napu;HanbHOB WHpHHbl: <rV f > -
-4 M3B, OKa3aBWa11C11 B y~OBneTBOpHTenb

HOM COrnaCHH C pacqeTOM Ha OCHOBe CTa-
THCTHlleCKOH TeOpHH C HCUOllb30Ba HHeM 
~aHHbiX ~n11 pa~HaiJ;HOHHOH CHllOBOH $ yHK
IJ;HH H3 (n,ya)-peaKIJ;HH. 

:! 
J1 rx1 -6.-fj 

i ~ 20 I-

I 
i ! 

f5 

10 

5 

50 fOO 150 200 'i C ••Vl 

Puc. 37. 3a6UCUMOCmb 6blxooa peHmzeHo6cKux Ay'leii 
6 pe30HQHCQX ypaHa-235 om OeAumeAbHOU III UpUHbl . 

Hei1TpOHHa.H 

ClleKTpOCKOllH.H 

He~eJI.HI.QHXC.H 

.H~ep 

IlapaMeTIIpbJ HeUTIIpOHHbJX pe30HaHCOB 
Tep6HB -159 B o6naCTH :lHeprHH ~0 580 3B 
nonyqeHbl nocpe~CTBOM H3MepeHHH npo
nycKaHHB H BbiXO~a raMMa- nyqeil pa~Ha
IJ;HOHHoro 3aXBaTa. Cpe~Hee paccTOBHHe 
H CHllOBaB $yHKIJ;H11 HaH~eHbl paBHbiMH: 
D = 4,4±0,4 3B H so= 11,25±0,181·10-4 
COOTBeTCTBeHHO. 

IlapaMe111pbJ HeUTIIPOHHbJX pe30HaHC06 
H30TOUOB peHHB-187 B o6naCTH 3HeprHH 
~0 500 3B nonyqeHbl C UOMOll\biO H3Mepe
HHH nponycKaHHB H Bblxo~a raMMa-nyqeil 
c pa3peweHHeM ~o 5 HC/M. Onpe~eneHbl 

napaMeTpbl: D = 3±1 3B,S 0 =I2,7±0,3I·1o-4 
• 

~11 peHHB-185 H D = 4,0±0,4 3B, so= 

= 12,5±0,31 ·10-4 ~n11 peHHB-187. Hepe

rynBpHoe noBe~eHHe npHBe~eHHbiX HeiiT
poHHbiX WHPHH peHHB-185 I puc. 381 yKa-
3biBaeT Ha CTaTHCTHlleCKH ~OCTOBepHyiO 

~nyKTyau;HIO HeHTpOHHOH CHllOBOH $yHKIJ;HH 
B 3aBHCHMOCTH OT 3HeprHH HeHTpOHOB. 

Puc. 38. CyMMa npu6eOeHHbiX HeiimpoHHbiX wupuH 
6 3a6ucuMocmu om 3Hepzuu HeiimpoH06 : a / OAJI pe· 
HUJI-187, 6/ OJIJI peHuJI-185. 
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raMMa-pacna~ 

HeHTpOHHbiX 

pe30HaHCOB 

Ta~uca- cneK111Pbl U3 pe30HQHC06 3p-
6u.R-J67 H3MepeHLI C HCllOJIL30BaHHeM 

Ge ( Li)- ,neTeKTopa o6'LeMoM 15 CM 3.M e

TO,ZJ;OM OTHOWeHH.Il HHTeHCHBHOCTeH M.ll r KHX . . 
raMMa- nepexo.nos onpe,neneHLI cnHHLI 

HeHTPOHHLIX pe30HaHCOB C 3HeprHeH ,no 

130 3B. AHaJIH3HposanucL raMMa- nepe

XO,ZJ;LI Ha onpe,neJieHHLie HeHTpOHHLie ,ZJ;BYX

KBa3H'IaCTH'IHLie COCTO.IIHH.Il KOHe'IHOrO .ll,ZJ;

pa. 06Hapy:>KeHa KoppeJI.IlUH.Il ux napuuanL

HLIX raMMa-wHpHH C npHBe,neHHOH HeHT

pOHHOHWHPHHOH pe30HaHCOB/K03~HUHeHT 
KOppeJI.IlUHH 0,36 C BepO.IlTHOCTLIO 99,9o/o/, 

a TaK:>Ke KOppeJI.IlUH.Il C Ce'leHHeM peaKUHH 

( d, p) Ha 3TH ypOBHH: K03$$HUHeHT KOppe

JI.IIUHH 0,52 C BepO.IlTHOCTLIO 99,980/o. 

H~epHbie peaKQHH 

C 3ap.SDKeHHbiMH qaCTHQaMH 

CnuH-¢Aun npu HeynpyroM pacce.IIHHH 

npOTOHOB Ha KpeMHHH-28 H3y'leH B o6na

CTH 3HeprHH 3,5-3,75 M3B /puc. 39/. 
H3MepeHLI yrnoBLie 3aBHCHMOCTH ce'leHH.Il 

Heynpyroro pacce.IIHH.Il H sepo.IITHOCTH n e

pesopoTa cnuHa I puc. 40/. C noMOIULIO 
cpasHeHH.Il c pac'leToM, Y'IHTLIBaiOIUHM 

BJIH.IlHHe COCe,ZJ;HHX pe30HaHCOB H BKJia,ZJ; 
np.llMoro npouecca, onpe.neneHLI napuuan L

HLie WHpHHLI H CllHHLI pe30HaHCOB 3,57 H 

3,71 M3B. 

B peaKIJUU 88Sr(p,y) 89 y H3MepeHLI 

cneKTPLI raMMa-KBaHTOB. HcnonL30Ba Ha 

H3oTonHa.ll MHWeHL CTPOHUH.Il H Ge ( Li ) -
,neTeKTOp 06'LeMOM 37 CM3. IiLIJIO llOJiyq e

HO 50 OT,ZJ;eJILHLIX ClleKTpOB npH H3MeHe

HHH 3HeprHH na,naiOIUHX npOTOHOB B HHT ep

BaJie 2,8-3,8 M3B c waroM 20 K3B . • 
IIony'leHLI ycpe,nHeHHLie /no JHepruu B0 3-
6y:>K,neHH.Il KOMnayH,n-g,npa/ HHTeHCHBHO-

c 
""0 
........ 
b 20 

""0 

10 

99 

Puc. 39. 3Hepze/IIU'IeCKa.R 306UCUMOC/IIb ou(x/JepeH
f4UUAbHOZO Ce'leHU.R peUKf4UU 2 f!si ( p, p ' y ) 6 06Aa
CIIIU pe30HUHC06 3,57 U 3, 71 M3B. IlyHKIIIUpHa.R Kpu-
6U.R - pac'lelll 6e3 y'lellla 6KAaoa np.RMOZO npo14ecca . 

S.% 

so 

40 

30 

20 

10 

0 
C JO 
""0 
........ 

b 
""0 20 

10 

. 
_.,....-. ~Ep~3.57 . . .-

. 

0 
50 

~ 
ffl 40 

JO 

20 

10 

c 0 

""0 
........ 
b 20 

""0 

10 

0 50 1{)0 150 9 

Puc . 40. YzA06ble pacnpeoeAeHU.R 3r/Jr/JeK1fiU6HOZO ce
'leHU.R u 6epo.R1fiHOC1fiU cnuH-rjJAuna 6 peaKIIUU 
28Si ( p . p ' y ) . CnAoruHa.R u ru111pux- nyHK111UpHa.R Kpu-

6ble - pe3YAb1fiU1flbl pac'lelfla c y'lelfiOM u 6e3 y'1e111a 
6KAaOa np.RMOZO npOf4eCca. 
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CTH nepBH"'HLIX raMMa·nepeXO,II;OB, ll03BO· . 
nHBWHe onpe,IJ;enHTL CllHHLI H "leTHOCTH 
pJI,IJ;a HH3KOne)l(a~HX ypOBHeH JI,IJ;pa HT
TpHJI·89 /puc. 41/. 

H3o6ap- aHaAozoebJe pe3oHaHCbl B pe
aKn;HH 58Ni ( p, y ) 59Cu ua6mo,IJ;anucL npu 
3HeprHH npOTOHOB 950, 1424, 1843 K3B. 

H3Mepeua napn;uanLHaJI wupuRa H 3Ha 'le~ 

HHJI npuse,IJ;eHHLIX sepoJITHOCTe:H B ( M I ) 

11111111111111111111111 

4185 23 ~-

I« WJk) 
Sllf, 14 (1/2) 

~~~a 512 

jj IJ ffl~2) 

~~ '11?'2+) 
Jl2~ 

2681 4 Jl2+ 

~' l !§J:. y:l 
25Jo 5 712~ 

2221 4 512. 

1744 J sa-
1507 2 Jlr 

909 I g,;>+ 

a --'--------------1/r 

Puc. 41. KeaHmoe&re xapaKmepucmuKu HU3KOAeJKa
JIIUX ypoeHeii JfOpa B9y. 

,IJ;nJI npJIMLIX nepexo,IJ;oB c auanoros ua 
HH3Kone)l(a~e ypoBHH 59 Cu. 06uapy)l(eHa 
H36HpaTenLHOCTL B 3aceneHHH COCTOJIHHH 
THna DOnJipH3aD;HH OCTOBa. 

,lJ;HHaMHKa 

KOH~eHCHpOBaHHbiX cpe~ 

TeMnepa11rypHa.R 3aeucuMOC11fb nnoTHO
CTH 6o3e·KOH,IJ;eHCaTa B )I(H,IJ;KOM renHH 
H3Mepeua c noMOIULIO ueynpyroro pacceJI
HHJI TennOBLIX HeHTpOHOB. 3KcnepHMeHTLI 
npoBO,IJ;HnHcL ua cneKTpoMeTpe ,D;HH- 1M 
,II;.JIJI Tpex yrnos pacceJIHHJI I k = 14,1; 
13,4; 12,6 A -I I npu TeMnepaTypax 1 ,2; 
1,8; 2,11; 2,17; 2,35; 4,2 K. 

CneKTPLI pacceJIHHLIX ue:H:Tpouos npu 
k = 14,1 A- ,IJ;nJI uecKonLKHX TeMnepa
Typ noKa3aHLI ua puc. 42. Pe3ynLTaTLI 

5·103 

1,2K 

/ 1 
,..~" ... _.. ... ---- ....... _ 

4•10
3 

2,35K 

250 300 n 
Puc. 42. CneK111p&r Heynpyzozo pacceJIHUJf •enAoe&rx 
HeiimpoHoe Ha zeAuu npu K = 14,1 A -1 OAJI HeCKOII&· 

• Kux me~omepamyp. HuJKHJIJf u eepxHJIJf nyHK111UpH&re 
KPU6ble - pac'le111 OAJI 6o3e- KOHOeHCOIIHOU U HOOKOH· 
oeHCOIIfHOU <tacmeu cneKIIfpa. 



AJUI TeMnepaTypHOH 3aBHCHMOCTH THO· 
CHTenLHOrO KOnHqecTBa 603C"KOHACHCaTa 
npeACTaaneHLI ua puc. 43. XapaKTep 3a
BHCHMOCTH COBllaAaeT C TeMnepa Ty pHOH 
3aBHCHMOCTLIO KOnHqeCTBa CBepxTeKyqea 
KOMllOHCHTLI. Pe3ynLTaT An.S: HyneBOH TCM" 
nepaTypLI paaeu: (o = 0,024±0,004. Hc
cneAOBaHH.s: npoBOAHnHCL B COTPYAHHq ecT
Be co cne~HanHcTaMH ~H3HKO·JHepre~H

qecKoro HHCTHTyTa /06HHHCK/. 

D 1 3 T ,K 
Puc . 43. TeMnepamypHaJI 3a6ucuMocmb KOAU'Iecm6a 
6o3e· KOHOeHCOIIO 6 JICUOKOM zeAUU. 

CmpyKmypa Kpucma/1/IU'IeCKUX ypo eHei1 
napaMarHHTHLIX HOHOB Pr 3+ B HHTep
MeTannHqecKOM COCAHHCHHH PrA1 2 on· 
peAeneua MCTOAOM ueynpyroro pacc e.s:
HH.S: TennOBLIX HCHTpOHOB C HCITOnL30Ba· 
HHeM 6epHnnHeaoro cl>HnLTpa nepeA Ae
TCKTOpOM Ha HMllynLCHO~ peaKTOpe 
Hli P- 30 H c noMo~LIO cneKTpoMeTpa IN4 
ua cTa~HouapuoM peaKTope I coaMeCTHa.s: 
pa6oTa c HHCTHTYTOM Jlay3- Jiau)KeBeHa 
B rpeuo6ne/ /puc. 44/. IIonyqeHLI napa-
MeTpLI KpHCTannHqecKoro non.s: B4 
= /47±4/ . 10-4 M3B H B6 =- / 56± 
±12/· 10 M3B. )l.OCTHrHyTLI 6onLWHC yc
llCXH B TeOpHH CB.S:3aHHLIX C 3THM .S: ne
HHH. 

Pa3eueaAcJI KOppe/IJiflUOHHbiU MemoO 
H3MepeHH.S: ueynpyroro pacce.s:HH.S: u eiiT
pouoa. HcnLITLIBanc.s: 80- caHTHMeTpOBLIH 
npepLIBaTenL - OAHH H3 OCHOBHLIX y 3nOB 
cneKTpoMeTpa An .a: Hli P- 2. BLinonHeHLI 
npo6HLie JKCllCpHMCHTLI C MOHOKpHCTan· 

;· noM aniOMHHH.S:, llOKa3aBWHe, qTO J THM 
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Puc . 44 . 3Hepzemu'lecKue cneKmpbl Heynpyzo pac
ceJIHHbiX HeumpoHo6 6 Pr AI 2 . noAy'leHHble npu pa3-
HbiX meMnepallypax Ha CIIOIIUOHapHOM peaKIIOpe; E • 
nepeOa'la 3Hepzuu 6 M3B, [ • UHIIIeHCU6HOCIIb 6 
npOU360AbHbiX eOUHUIIOX. 

MCTOAOM YAaeTC.S: Ha6nroAaTL WHpOKYIO o6-
naCTL noaepxuocTH pacce.s:HH.S: H nony-
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'Ia Tb 60JibWOH 06'beM HH<iiOpMaUHH 0 4lo

HOHHOM cneKTpe KpHCTaJIJia. 

HetfTpoHorpaqm.H 

11 cTpyKTypa 

CJIO:>KHbiX KpMCTaJIJIOB 

Bo3MOJICHOC111b u3y~eHUJI cmpyKmypbJ 
MOHOKpHCTaJIJIOB MeTO~OMHeHTpOHOrpa<iiHH 
no apeMeHH nponeTa onpo6oaaHa B 3Kcne

PHMeHTe no H3MepeHHIO HHTerpaJibHbiX HH· 

TeHCHBHOCTeH OTpa:>KeHHH OT MOHOKpHCTaJI

Jia C10 D 8 /puc. 45/. IIoKa3aHo, 'ITO Me

To~ cnoco6eH .nasaTb TO'IHble 3Ha'leHHJI 

CTPYKTYPHbiX <llaKTopoa ~JIJI peweHHJI wH

poKoro Kpyra Ja~aq cTpyKTypHoro aHa

JIH3a. 

B pe3yJibTaTe H3MepeHHii HeiiTpoHo

rpaMM ,npyroro KpHcTanna - ~eiiTepHpo

BaHHOrO JiaHTaH·MarHHeBOrO HHTpaTa 

/JIMH/ yTO'IHeHbl nono:>KeHHJI aTOMOB ao

~opo~a. CpaaHeHHe I puc. 46/ nono:>KeHHH 

aTOMOB ~e:HTepH.a H ao~opo~a /nocne~HHe 
onpe~eneHbl paHee peHTreHorpa<iiH'IeCKH/ 

06Hapy:>KHJIO CHCTeMaTH'IeCKHe OTJIH'IHJI, 

CBH.IJ;eTeJibCTBYIOIUHe 06 H3MeHeHHH ~JIHH 

CBJI3eH H BaJieHTHbiX yrJIOB npH 3aMeHe 

nerKoro H3oTona ao~opo~a Ha TJI:>KeJibiH. 
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Puc. 45. HeumpoHOZPOMMO 0111 MOH OifPUC/110/1/10 c10 Ds. 
noAy~eHHOJJ Me•oooM epeMeHu npoAemo. 

O(N21) 

Puc. 46 . IloAoxeHue omoMo eooopooo no peHmzeHoe
cKuM ( p ) U HeUmpOHHI>IM ( P ') OOHHI>IM. fiOAOJICeHUe 
P COOIII6eiiiCIII6Yelll C6J13U 01/IOMO KUCAopoOO 0 ( W 4 ) 

cpa3y c 06YMJI opyZUMU 0( N 21 )u 0( N 22 ) . IloAoJK:e
HUe (P' ) COOII6eiiiCII6Yelll o61>1~HOU C6JI3U 0(W4 ) C 
0 ( N21 ) / cAo6oJJ eooopoOHOJt ceJt31>/. 

IIpoeepKa, 

J13MepeHMe 

MaJihiX 

Maf'HMTHbiX 3<P<PeKTOB 

npUHijUna 3K6U6QA€H1/IHO-
CtiiU, OCHOBaHHaJI Ha npJIMOM B03~eHCTBHH 

rp~BHTaUHH H~ 3JieKTpOMarHeTB3M, BbinOJI• 

HeHa C nOMOIUbiO BbiCOKO'IYBCTBHTeJibHOrO 

CBepxnpOBO~JIIUero KBaHTOBOrO BHTep<lle

poMeTpa, pa3pa6oTaHHoro B na6opaTopHH. 

H3Me p.anacb JaBHCHMOCTb OT opHeHTaUHH 

B npOCTpaHCTBe H3MeHeHHH MarHHTHOH HH

~YKUHH <ileppHTa B 3JieKTpH'IeCKOM none 

KOH~eHcaTopa /nocne~HHH BMecTe c <llep

PHTOM pa3MewaJICJl B HHTep<ilepoMeTpe, 

puc. 47/. 3<ll<lleKTa, KOTOpOrO MO)I(HO 6biJIO 

O)I(H~aTb npH HapyWeHHH npHHUHna 3KBH· 

BaJieHTHOCTH, He 06Hapy)l(eHO. 3KcnepH

MeHT nO~TBep~HJI cnpaae~JIHBOCTb npHH· 

UHna 3KBHBaJieHTHOCTH ~JIJI KOMnOHeHT rpa

BHTaUHOHHOrO nOJIJl THna gOa· 
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Puc. 47. CxeMa pacno11o· 
JICeHU.JI KOHOeHca•opa /1 ,4/ 
u ~eppu•a /5/ 6 c6ep x-
npo600.JIIIIeM K60H.060M · 
MOZHU.OMe•pe 6 3KCnep u· 
MeH•e no npC}6epKe npuH· ., 
11una 3K6U6alleH•Hoc•u. 

3KCnJiyaTaQHH, 
COBepmeHCTBOBaHHe 
H pa3BHTHe 
OCHOBHbiX ycTaHOBOK 
H HOBOM annapaTypbi 

PeaKTOp H ycKopHTeJIH 

C 1 JIHeapJI no 1 oKmJI6pJI 1976 r. peaK 
Top Rli P- 30 npopa6oran Ha 3KcnepHMeHT 
3300 '1, H3 HHX 1800 - COBMeCTHO C y c 
KOpHTeJieM JIY3-40. B nepHO.IJ; npotllunaK 
TH'IeCKOrO peMOHTa npOH3Be,IJ;eHa 3aMeHa 
MeXaHH'IeCKHX CHCTeM peaKTOpa H CMeHa 
OTpa60TaHHbiX TenJIOBbi,IJ;emiiOIUHX 3JieMeH
TOB aKTHBHoii 30HLI. PeaKTop no,IJ;rOTOBJieH 
K nOBbiWeHHIO MOIUHOCTH ,IJ;O 25-30 KBm. 
,lJ;JIJl HH)KeKTOpa ycTaHOBJieHa HOBaJl MHWeHL 
H3 ypaHa-238. CMOHTHpOBaH OXJia)K,IJ;aeMbiH 
3aMe,IJ;JIHTeJIL. 

3neKrpocraTH'IeCKHii ycKopurenL 3r - 5 
npopa6oran Ha 3KcnepuMeHT 3660 '1. 

J13MepHTeJihHO-Bblt:IHCJIHTeJibHbiH 

QeuTp (J1BU) 

B xooe pa6o11 no pa3eu11wo HB~. npo 
BO.IJ;HMwx OT,IJ;eJIOM pa,D;H03JieKTpOHHKH, c o 
BepweHCTBOBaJiaCL H C03,IJ;aBaJiaCL pa,IJ;HO· 
3JieKTpOHHaJl annapaTypa ,IJ;JIJI lPH3H'IeCKHX 
YCTaHOBOK, cneKTpOMeTpOB H peaKTOpa 
RliP- 2. 3anyiUeH H3MepureJILHLiii MO.IJ;YJIL 
,IJ;JIJI 3KCnepHMeHTOB C nOJIJlpH30BaHHLIMH 
HeirpoHaMH u JI.IJ;paMH. BBe.IJ;eHa B 3Kcnnya -
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TaUHIO H3MepHTeJILHaJl CHCTeMa Ha 3BM 
PDP 11/21. BenucL pa6oTLI no no.IJ;rOTOBKe 
H3MepHTeJILHbiX MO,IJ;yJieH, npe,D;Ha3Ha'leH· 
HLIX ,IJ;JIJI H3y'leHHJl 6HOJIOrH'IeCKHX 06'LeK· 
TOB, uccne,IJ;oBaHHJl anLtlla-pacna,IJ;a pe3o
HaHcoB. 

B ,IJ;ononHeHHe K .IJ;eiicTBYIOIUeii tllopr
pa_HHOH CTaHUHH 3BM li3CM-6ycTaHOBJie
HO TepMHHaJILHOe o6opy,D;OBaHHe 3BM 
CDC-6500, npe.IJ;Ha3Ha'leHHOe .IJ;JIJI Henocpew 
CTBeHHOH CBJI3H C 3TOH Bbi'IHCJIHTeJILHOH 
MaWHHOH. Ilo.IJ;rOTOBJieH npoeKT HCnOJIL30 • 
BaHHJl MawHHLI PDP 11 1 70 B Ka'lecrae 
ueHrpanLHoro npoueccopa .IJ;JIJI RBURiiP- 2. 

Coopy)l(euHe JffiPa-2 

H TIO~rOTOBKa ~H3Ht:leCKHX ycTaHOBOK 

3aeepweHbl cmpoumeAbHo- MOHmaJKHble 
pa6ombt B 3aJie peaKropa Rli P- 2 u ,IJ;Byx 
3KcnepuMeHTaJILHLIX 3aJiax. BeJIHCL pa6o
Tbl no no.IJ;rOTOBKe o6opy.IJ;'OBaHHJl H rexHo
noruqecKHX CHCTeM K lPH3H'IeCKOMY nycKy. 
IlpoBe,IJ;eHLI CTeH,IJ;OBble HCnLITaHHJl H ,IJ;O
pa6orKa y3JIOB no,IJ;BH)KHOro orpa)KaTeJIJl, 
HCnbiTaHHJl TenJIOBbi,IJ;eJIJIIOIUHX JJieMeHTOB 
H cucreMLI CY3. Ilo.IJ;rOTOBJieH nepcoHaJI. 

IlpOBO,IJ;HJIHCL HaJia,IJ;Ka H HCnLITaHHJl 
3JieKTpOHHOH nyWKH HH)KeKTOpa·yCKOpHTe· 
JIJI JIRY- 30. H3roraBJIHBaJIHCL cne.IJ;yiOwHe 
3KCnepHMeHTaJILHble ycTaHOBKH ,IJ;JIJI 
RliP- 2: KoppeJIJIUHOHHLIH cneKrpoMeTp He
ynpyroro pacceJIHHJl rennoBLIX HeiirpoHOB, 
HeiiTpOHHLIH .IJ;HtPpaKTOMeTp ,IJ;JIJI HCCJie,IJ;o
BaHHJl CJIO)KHLIX KpHCTaJIJIOB, YCTaHOBKa 
,IJ;JIJI H3MepeHHJl JJieKTpH'IeCKOrO ,IJ;HnOJILHO" 
ro MOMeHTa HeiirpoHa, cneKrpoMeTp He

ynpyroro pacceJIHHJl ,D;RH-2 /coBMecTHO 
c ci>3R, r.06HHHCK/. BLI6paH onTHMaJIL· 
HLIH BapuaHT 3aMe.IJ;JIHTeneii .IJ;JIJI Rli P- 2. 
BenocL pa6oqee npoeKTHpoBaHHe 3epKanL
HLIX HeHTpOHOBO,IJ;OB Ha OCHOBe o6pa3ua, 
pa3pa6oraHHoro H ucnLITaHHoro B na6o
paropuu. Ha peaKTope RliP-30 ucnLITaH 
onLITHLIH o6pa3eU oxJia)K,IJ;aeMoro 3aMe,IJ;
JIHTeJIJl. 



Co300H HOBblU npu6op - cneK11lPOMemp a· tto cmu11 OAR 
ucc11eooeoHuR cneK11lpoe 'IOC11lU!4, -ucnycKoeM blX. npu 
pacnooe HeumpoHH~>Jx pe3oHoHcoe. 

AHollu3omopHblU 3011 U3MepumeAbHozo !leHmpa Ao6opa
mopuu. Ho nepeoHeM nAOHe - HOBble U3Mepumell bHble 
MOOYIIU~ C0300HHble HO 6o3e MOIIblX 3BM. 

-.. 
Eo3oeoR ycmoHoeKo Jlo6opamopuu Heum
POHHOU fPU3UKU • UMnyllbCHblU peoKmop 
HEP-30 eo epeMR npo¢uAoKmuttecKozo 
peMOH11lO. 

,l(emeKmop pacceRHHblX 
HeumpoHoe - oH ucnoAb· 
30BOIICR e on~>~mox no U3-
MepeHu10 OIIUH pacceRHUR 
HeumpoHo Ho ze11uu. 



,411.11 3KcnepuMeHmoe no MQIIOYZII060MY 
pacce.IIHUIO HeumpOH06 6 UCC/Ie006QHU.IIX 
6UOIIOZU~eCKUX 06~eKmoe pa3pa6omaH 
KOII&IIeeou oemeKmop HeumpoHoe . 



06opyooaaHue u •exHOAOZU'IecKue cu· 
c•eMw c•poJIUjezocJJ peaK•opa HEP- 2 
Z0.06JI.CJI K (/JU3U'IeCKOMY nycKy. Ilpo· 
aeoeHw c•eHooawe ucn1>1•aHu.11 u oopa-
6o•Ka Y3Aoa noOBUJICHozo o•paxa•eAJI -
OOHOZO U3 OCHOBHI>IX Y3A06 peaK•opa. 

Yc111a1 
HI>IMU 
360AJi 
cocyl:. 

Maz 
peHu 
Me HI 



e cu
J;P-2 
llpo
i)opa
eAJI -
·•opa. 

YCIIQH06Ka OAJI pa6011 C YAblllpaXOAOO· 
HbiMU HeUIIpOHQMU. Be KOHCIIPYKI#UJI no-
360AJ1elll ucno.ll'b306alllb pa3Hoo6pa3Hble 
cocyObl OAJI xpaHeHUJI YXH. 

MazHUIIHblii 3KpaH yclllaHoeKu OAJI u3.we
peHUJI 3AeKIIIpU~eCKOZO OUnOAbHOZO MO· 

.MeH•a Heu•poHa c noMOIIIbiO YXH. 
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Jla6opa TOpH.H 
u 

BblqHCJIHTeJibHOH 

TeXHHKH 

H aBTOMaTH3aQHH 

--

OcHOBHble ycHJIH.ll na6opa TOPHH B HC

TeKWeM rOAY 6b1JIH HanpaBJieHbl Ha AaJib· 

Heii:wee pa3BHTHe H llOBbiWeHHe 34xl>eK· 

TH~HOCTH neHTpaJibHOfO H3MepHTeJibHO

B bi'IHCJIHTeJibHOrO KOMllJieKCa HHCTHTyTa, 

pacwHpeHHe ero KoHcllHrypanHH H ynyqwe

HHe MaTeMaTH'IecKoro o6ecne'leHH.ll, 3cll

clleKTHBHOe HCllOJib30BaHHe 6a30Bb1X 3BM 

H H CTHTyTa, a TaK)Ke aBTOMaTH'IeCKOB H 

nonyaBTOMaTH'IeCKoii: annapaTypbl AJI.ll npo

CM OTpa H H3MepeHH.ll CHHMKOB C TpeKOBbiX 

KaMep. 

CosepweHCTBOBaJIHCb MaTeMaTH'IeCKHe 

M e TOAbl H nporpaMMHble KOMllJieKCbl no 06-

pa6 0TKe TpeKOBOB H cneKTpOMeTpH'IeCKOB 

HHcllopMaUHH, a TaK)Ke ynpaBJieHHffi C no

M OIUbffi 3BM 3KCnepHMeHTaJibHbiMH yc

TaH OBKaMH. 

H3y'laJIHCb .liAepHble nponeccbl npH pe

JIJIT HBHCTCKHX 3HeprH.liX, B3aHMOAeBCTBH.ll 

Heii:TpOHOB H llHOHOB C npOTOHaMH, a TaK)Ke 

M H OrO'IaCTH'IHble nponecCbl B llHOH·HyK

JIOHHbiX H llHOH· .liAepHbiX B3aHMOAeBCTBH· 

JIX npH BbiCOKHX 3HeprH.liX. 

BbinOJIH.liJIHCb TeopeTHKO-'IHCJieHHble 

HC CJieAOBaHHJI peweHHB HeJIHHeBHbiX 3aAa'l 

B CB.li3H C Hay'IHbiMH H HH)KeHepHbiMH pa-

6oT aMH, npOBOAHMLIMH B HHCTHTyTe. 

P a3BHTHe H Hcno~b30BaHHe 
H3MepKTe~bHO

BblqHC~HTe~bHOrO 

KOMllJieKca 0J1HM 
PacmHpeuKe Kou<tmrypaQHH 3BM 

QenTpanbuoro KOMn~eKca 

Yc•aHoeAeHo, HaAaxeHo u eeeoeHo e 
3KCnAyamaijuro HOBOe 060PYAOBaHHe /npo

nec copbl, MarHHTHble HaKOllHTeJIH H TepMH· 

HaJILI/, a TaK)Ke MaTeMaTH'IecKoe o6ecne

'leHHe cHcTeMbl CDC-6500. llpoH3BOAH

TeJibHOCTb 3TOi CHCTeMbl npHMepHO 
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B ,nBa pa3a 6om:.we npOH3BO,nHTeJILHOCTH 
cHcTeMLI CDC-6400, 'ITO 3Ha'IHTeJILHO yBe
JIH'IHJIO o6~yffi npoH3BO,nHTeJILHOCTL UeHT
panLHoro BLI'IHCJIHTeJILHOrO KOMnJieKCa lfH
CTHTyTa. 

B cocTaBe CHCTeMLI CDC-6500 B Ha-
CTOJI~ee BpeMJI HMeffiTCJI: ,nBa ~eHTpaJIL· 
HLIX npo~eccopa c onepaTHBHOH naMJITLffi 
131 K, ,necJITL nepal}lepaiHLIX npo~ecco
poB, YCTpOHCTBO naMJITH Ha MarHHTHLIX 
,nHCKaX eMKOCTLIO OKOJIO 80 MA H.CA06. 

YBeJIH'IeHO 'IHCJIO BHeWHHX ycTpOHCTB BBO
,na-BLIBO,na, yCTaHOBJieHLI HOBble CeMH· H 
,neBJITH,nOp03Ce'IHLie MarHHTOI}IOHLI C aBTO-
3arpy3KOH H HOBoe TepMHHaJILHoe o6opy
,noBaHHe. 

HaJIH'IHe pa3BHToro TepMHHaJILHoro 
o6opy,noBaHHJI B cocTaBe cHcTeMLI CDC-6500 
npl!,nOCTaBHJIO nOJIL30BaTeJIJIM p.B,n HOBLIX 
B03MO~HocTei H y,no6cTB B pa6oTe . ITpo
Bo,nHJIHCL TaK:>Ke pa60TLI no YCTaHOBKe 
TepMHHaJILHoro o6opy,noBaHHJI B na6opa
TOPHJIX OHJIH Ha ocHoBe o6opy,noBaHHJI 
cacTeMLI CDC-6500. 

fipH peWeHHH 3THX 3a,naq OCy~eCTBJIJI· 
JIOCL WHpOKOe COTpy,nHH'IeCTBO JIBT A C 
HHCTHTyTaMH cTpaH-y'laCTHH~: M H AH 
MHP, ~H4l>H BAH, B~ AH r ,ll;P , HJIH 
ITHP. 

3aKOH'IeHa pa3pa6oTKa cxeM ,nn JI no.n
KJIIO'IeHHJI MarHHTol}loHoB THna EC - 5010 H 
EC-5012 K 3BM M-222 B~ MH -A H MHP. 
ITpoH3Be,neHa ,neTaJILHaJI npHBJI3Ka cxeM 
Henocpe,ncTBeHHO Ha 3BM M-222 B YnaH
liaTope. 

Co3AaHHe H p83BHTHe 

MaTeMaTHtleCK0£'0 

o6~crret~eHHH 38M 

Pa3pa6omaH /B paMKax o6~ero HH:>Ke
HepHO·MaTeMaTH'IeCKOrO npoeKTa/ npoeKT 
peaJIH3a~Ha:'i3LIKa o6~eHHJI nOJIL30BaTeJieH 
TepMHHaJioB c KOH~eHTpaTopoM E C -1010 

• 

H 3BM li3CM -6 Ha 6a3e Jl3LIKa CHCTeMLI 
INTERCOM. 

Cy~ecTBeHHO Mo,nepHH3HpoBanacacTe
Ma )1;)1;-75 /,nHcneT'Iep H MOHHTOpHaJI CHC
TeMa ",IJ;y6Ha" Ha 3BM li3CM-6/ c ~eJILffi 
paCWHpeHHJI B03MO:>KHOCTeH nporpaMMHO
ro ynpaBJieHHJI npoxo:>K,neuHeM 3a,naq H 
pacnpe,neJieHHeM ,nHCKOBOH H JieHTO'IHOH 
naMJITH, a TaK:>Ke ,nJIJI o6ecne'leHHJI HOBLIX 
cpe,nCTB OTJia,nKH H ,nocTyna nOJIL30BaTeJieH 
K pecypcaM li3CM -6 /B TOM 'IHCJie, K ee 
,nHCKOBOH naMJITH/. B 'laCTHOCTH, ynyqweua 
CHCTeMa aBTOMaTH'IeCKOrO On03HaBaHHJI H 
pacnpe,neneHHJI ycTpoicTB ,nnJI pewaeMLIX 
3a_naq; paCWHpeHLI B03MO:>KHOCTH ,nocTyna 
K HHI}IOpMa~HOHHLIM MaCCHBaM Ha ,nHCKaX 
/B TOM 'IHCJie, npH o6pa30BaHHH H pa3rpy3-
Ke O'lepe,nei 3a_naq H BLIXO,nHLIX l}laHJIOB/; 
BBe,neHLI B 3KCnJiyaTa~Hffi JKCTpaKO,n H 
nporpaMMLI o6MeHa HHI}lopMa~aeB: Me:>K,ny 
3a,na'leH nOJIL30Ba TeJIJI H TepMHHaJIOM /Te 
neTaB:noM HJIH ,nacnneeM THna Ba,neoTou-
340/; pa3pa6oTaHLI cpe,ncTBa ynpaBJieHHJI 
OTJia,nKOH 3a,naq C nOMO~Lffi Te~MHHaJIOB; 
peaJIH30BaHo nporpaMMHoe ynpaBJieHHe ne
'laTaffi~HMH ycTpoB:cTBaMH cepHH· EC. 

3BM 

3KCITJiyaTaQHH 

6a30BbiX 3JieKTpOHHbiX 

BbltiHCJIHTeJibHbiX MaiiiHH 

ro.no- 06~ee Cpe,nue- qHCJIO 
BOB none3- cyTo'l-
nnaH Hoe Hoe no-

/B ~ac/ BpeMJI ne3Hoe 

npo
ny
IQeH-

C'leTa BpeMJI HLIX 
3a ro.n C'leTa 3a-
/B. ~ac/ /B ~ac/ ,naq 

li3CM-6 6000 
CDC-/6400, 5900 
6500 

7224 
6681 

20,7 
21,2 

76800 
127462 



Co3AaHHe H pa3BHTHe 
aBTOMaTHtleCKHX 

H ITO~YaBTOMaTHqeCKHX CHCTeM 

o6pa60TKH KaMepHbiX CHHMKOB 

"Cnupaii&H&rri uaMepumell& ". llposo.nu
nuch pa6oT:bl no BBe,neHBIO pe>KBMa <iJBnhT
paUBB B peani:.HOM BpeMeHB ,naHH:biX CI<a
HBpOBaHBJI Ha "CriBpanhHOM BJMepBTene" 
c ucnonhJOBaHBeM Manhlx 3BM. PaJpa-
6oTaHhl Heo6xo,nBM:ble 3nei<TPOHH:ble ycTpoB:
CTBa B I<aHanhl CBJI3B ,nByX 3BM 3-100 
B TPA a Tai<>Ke 6noi< ynpasneHBJI .nucnne
eM B T- 340, I<OTOphiH BI<niO'IeH B cBcTeMy. 
Be,nyTcJI Tai<>Ke pa6oThl no a,nanTaUBB cue
TeMhl nporpaMM <llHJih T P ,nnJI a p - 3I<cne
pBMeHTa. 

B 3TBX pa6oTax ai<TBBHoe yqacTBe npu
HBManu COTpy,nHBI<B I..J.H<IlH BAH /liy,na
newT/, a Tai<>Ke H<llB3 AH r~P /U.oB:TeH/. 

CKaHUPYIOfiiUU aemoMam HPD. PaJpa6o
TaH, BJrOTOBneH B OTna>KeH OCHOBHOH I<OMn
nei<T 6noi<oB uosoB: 3nei<TPOHBI<B H PD. OT
na>KeH I<OMnnei<T TeCTOB:biX nporpaMM Ha 
COC-1604A, Hanucaua ynpaBnJIIOIUaJI npo
rpaMMa ,nnJI 3BM TPA 1001 i. 

ITo,nroToBneua B oTna>KeHa annapaTy
pa B nporpaMM:bl ,nnJI BMBTaJlBB CyiUeCT
BYIOIUero sapuaHTa 3nei<TPOHBI<B HPD. 

PaJpa6oTaua B BBe,neua B 3I<cnnyaTa
UBIO BepCBJI I<anB6pyiOIUeH nporpaMM:bl C 
paCWBpeHHOH ,nuarHOCTBI<OH pa60T:bl OT· 
c'leTuoro I<auana aBTOMaTa HPD. 

Hccne,nosaua cTa6un~:.uocTh I<OHcTaHT 
OTC'IeTHOH CBCTeMhl HPD . PaJpa6oTaua 
B BBe,neHa B 3I<CnnyaTaUBIO HOBaJI BepCBJI 
nporpaMMHoro I<OMnnei<ca HAZEl , co
BMeiUaiOIUaJI npouecc BJMepeHBJI nneuoi< B 
yTO'IHeHBe I<OHCTaHT OTC'IeTHOH CBCTeM:bl 
aBTOMaTa. 

PaJpa6oTaH:bl <IJopMaT:bl npe,ncTaBneHBJI 
,naHHhiX HPD ua MarHBTHhiX neHTax ,nnJI 
CTaHUBB "cnaceHBJI" C06:b1TBH. llo,nrOTOB· 
neua nepBaJI sepcBJI nporpaMMhl ,nnJI 
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3BM TPA-i, ocyiUeCTBnJIIOIUd: swso.n 
BJo6pa>KeHBJI co6:biTBi Ha ,nscnnei B .no
nyci<aiOIUaJI pJI,n npeo6paJoBaHBi :noro BJo-
6pa>KeHBJI. 

Co J,naH I<OMnnei<c nporpaMM ,nnJI o6-
pa6oTI<B CHBMI<OB c MHC OH.HH, o6ecne
'IBBaiOIUBH BJMepeHBe B o6pa60TI<Y CHBM· 
I<OB B p e>KBMe aBTOMaTB'Ieci<oro pacnoJHa
BaHBJI 3neMeHTOB C06:biTBH B CTaH,napTH:biH 
sxo.n B cucTeMy ROMEO Ha COC-6500.Ha
,ne>KHOCT:b BOCCTaHOBneHBJI penepH:biX I<pe
CTOB COCTaBnJieT 95-100%. llpoBe,neHbl 
ceaHc Maccosoro BJMepeHBJI CHBMI<OB c 
MHC ua HPD. 

llpB MO,nepHBJaUBB 3nei<TPOHBI<B HPD 
ocyiUe CTBnJinocL coTpy,nHB'IeCTBO c UHti»H 
BAH. 

AemoMam Ha 3/leKmpoHHO·IIy~eeoii mpy6-
Ke A3JIT- 2/160. 3asepweHa I<oMnnei<~aJI 
uana,ni<a aBTOMaTa /6eJ neHTonpoTJI>KHoro 
ycTpoB:cTsa/. CoJ,naH onTB'IeCI<BH swso.n 
Ha npOCMOTpOB:biH CTOn. llo,ni<niO'IeHhl,nBcn
neH-MOHBTOp B ,nucnneB:-nyna co cBeTo
BhiM I<apaH,nawoM, a Tai<>Ke nynLT ynpas
neHBJI C <iJyHI<UBOHanhHOH I<naBBa Typo a B 
,nucnneB: <IJupMhl "Bu,neoTou". PaJpa6oTaHo 
B OTna>KeHO ycTpOHCTBO ynpaBneHBJI OT 
3BM y poBHJIMB ,nBci<pBMBHaUBB. CoJ,naubl 
6aJosw B: nai<eT pa6o'IBX nporpaMM ynpas
neuBJI ci<aHBposauueM, onoJHaBaHBJI I<pe
CTOB, nporpaMMhl ,nuanora onepaTop 
3BM. llonyqeHhl nepswe xapai<TepBCTBI<B 
no TO HOCTB /no X - 3,5 MKM, no Y -
7 MKM/ . 

JipocMompoeo- U3Mepumeii&H&re npoeK
mop&r EJIC- 3Y. llpose,neua I<oppei<UBJI B 
nepe,naHa Ha 3I<cnepuMeHTan~:.uwB: JaBo,n 
uay'IHo r o npu6opocTpoeHBJI AH CCCP .no
I<yMeHTaUBJI Ha nynhT npBeMa-nepe,naqu 
,naHHhiX npoei<Topa liiTC-75 ,nnJI ero npo
MhlwneuHoro npoBJBo,ncTBa. llpoBJBe,neHa 
nepe,neni<a Mai<eTuoro o6paJua npu6opa 
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BllC-3Y ,no ypoBHJI BllC-75. MaKeT npo
eKTopa BllC-75 no,nKJIIO'IeH K 3BM 
TPA-lOOli.HanucaHbl nporpaMMbl ,nnJI qHJI
THJI CKOpOCTHblX xapaKTepHCTHK H3M~pu
Ten&HblX KapeTOK npH ynpaBneHHH OT 3BM, 
nporpaMMa ,nnJI npoBepKH nynbTa npueMa
nepe,na'IH ,naHHblX. llpOBO,nHTCJI OTna,nKa 
pe)I(HMa nporpaMMHoro conpoBo)l(_neHHJI Ha 
MaKeTe npoeKTopa BllC-75. 

CocTaBneH npoeKT-o6ocHoBaHue H3-
MepuTenbHoro Mo,nynJI Ha 6a3e npoeKTopa 
BllC-3Y. 

IIYOC-CAMET-E3CM-4. BBe,neH pe
)I(HM nporpaMMHOrO aBTOCOnpOBO)I(_neHHJI Ha 
,nByx cTonax CAMET, ocHa~eHHblX 3neKT
poHHbiMH 6noKaMH llAC. 

Pa3pa6oTaH H OTna)l(eH OnblTHblH o6pa-
3eU 6noKa llYO't-KAMAK. llpoBe,neHo no,n
coe,nHHeHHe 6noKa K CHCTeMe llYOC
CAMET- 1i3CM -4. BbinonHeHbl KOHpon&
Hble H3MepeHHJI CHHMKOB. 

PeanH30BaH anropHTM npoBepKH H3Me
peHHH, HCnOnb3YIO~HH peKOHCTPYKUHIO co-
6b1THH, C uen&IO yMeH&WeHHJI 'IHCna no
cne,nyiO~HX nOBTOpHbiX H3MepeHHH C06b1THH 
B cucTeMe llYOC-CAMET-B3CM-4. 

Pa6oTbl Ben~c& npu aKTHBHOM yqacTHH 
COTpy,nHHKOB fi>H tJCAH /llpara/. 

llpOCMOTp 

K K3MepeHKe CHKMKOB 

C TpeKOBbiX KaMep 

IlpOCMOtlfp CHUMK08 C mpeK08biX KaMep 

npOBO,nHnCJI Ha npOCMOTpOBbiX CTOnax 
YllC-50-80 H BllC-1. 

H3MepeHo Ha nonyaBTOMaTH'IeCKHx 
ycTpoii:cTBax /llYOCbi u CAMET/ 78 Tbl
CJI'I C06blTHH H Ha aBTOMaTH'IeCKHX CKa
HHpyiO~X ycTpoilcTBax I HPD, A3JIT- 1, 
CH-1/ - 108 TblCJI'I CD(5b1THH c pa3nuq
HbiX TpeKOBbiX KaMep OHJIH. 

Co3~aHKe K p83BKTKe 

C~~CTB K MeTO~OB 

BK3ya~bHOM CBH3K C 38M 
Pa3pa6ollaHbl npUHijunuaA&H&re cxeM&I 

ycTpoiiCTBa CBJI3H 3BM EC-1010 c 3BM 
B 3CM-6. 

Pa3pa6oTaH u ucnblTaH MaKeT rpal}lu -
qecKoro .nucnneJI Ha 6ucTa6unbHOH 6ec
c eTO'IHOH 3JIT. KoHTponnep .nucnneJI, re
HepaTOpbl CHMBOnOB H BeKTOpOB, YCTpOH
CTBa BBO,na HCnOnb3YIOTCJI B HaCTOJI~ee 

BpeMJI B COCTaBe annapaTypbl y,naneHHOH 
,nucnneHHOH CTaHUHH 3BM 1i3CM -6. 

Co3,naH 6a30BblH KoMnneKT nporpaMM 
,nnJI .nucnneJI Ha 3anoMHHaiO~eB: 3neKT
pOHHO- ny'leBOH Tpy6Ke, BKJIIO'IaiO~eH B ce-
6 JI a,nMHHHCTpaTHBHble no,nnporpaMMbl, 
n o.nnporpaMMbl reHepauuu rpal}luqecKux 

6'beKTOB, ynpaBnJIIO~He no.nnporpaMMbl 
,nnJI ycTpOHCTBa BBO,na j,n)I(OHCTHK, TpeK-
6onn/ H ,np. 

Pa3pa6oTKa 
M8TO~OB pacqeTOB H 
C03~aHH8 CHCT8M u6pa60TKH 
3KCll8pHM8HTaJihHbiX ~aHHbiX 

CHCTeMbl 

nporpaMM o6pa6oTKK 
KaMepHbiX CHKMKOB 

IloAy~eHbl giaKtlfOpU308QHHble npe,ncTaB
n eHHJI HHI}lopMaUHOHHblX Ma TPHU c yq·eToM 
3HepreTH'IeCKHX noTepb. Ha OCHOBe 3THX 
HCCne,noBaHHH npe,nnO)I(eH 31}11}leKTHBHblH an
r opHTM nOHCKa OUeHOK KHHeMaTH'IeCKHX 
napaMeTpOB 3apJI)I(eHHblX 'laCTHU npH o6-
pa60TKe HHI}lOpMaUHH B l}lH3HKe BblCOKHX 
3HeprHH C y'leTOM MHO)I(eCTBeHHblX cny'laH
HblX l}laKTOpOB. 

llony'leHa MeTO,nHKa KOHTpOnJI pe 3yn&
TaTOB H3MepeHHJI Ha "Cnupan&HOM H3Me
pHTene" C06b1THH, 3aperHCTpHpOBaHHblX 

TpeKI 
na)l(e 
o6Me 
npoq 
Mepa 

F 
OT,ne. 
rH,lJ. 
ponJI 
UHH. 

I-
naKe 
Hble 
3KCn 
HHJI . 

I 
puaH 
rEO 
HOBn 
rypa 
Man· 

puM 

HblX 
Pa3J 
CHC1 
CTai 
/ru< 
,nnJI 
nHHJ 

rpai 
KaM 
non: 
Hbl 
pH 'II 

pa6• 
Mao 



TpeKOBbiMH ,neTeKTopaMH. Co3,naua H oT
na)KeHa nporpaMMa KOHTponJI pe3ynLTaToB 
o6Mepa KaMepHbiX 4JoTorpa4Ju:H. Pa6oTa 
nporpaMMLI npoBepeHa Ha peJynLTaTax o6-
Mepa co6LITHH Ha HPD H CH. 

Pa3pa6oTaHa MeTO.IJ;HKa reHepa:uuu H3 
OT,IJ;enLHbiX MO,IJ;yne:H H 3neMeHTOB CHCTeMbl 
rH,IJ;P A pa3nH'IHbiX BepCHH nporpaMM KOHT
ponB, Ha'IaTa oTna,nKa nporpaMM reHepa-. 
:UHH. 

Ha CDC-6400 nocTaBneHbl npHKna,nHble 
naKeTbl CHCTeMbl rH,IJ;PA, npe,nHa3Ha1JeH
Hble ,IJ;nB reHepa:UHH C06b1THH, lPHTHpOBaHHJI 
3KCnepHMeHTanLHbiX ,IJ;aHHbiX H nOCTpOe
HHJI TpaeKTOpHH 3apJI)KeHHbiX lJaCTH:U. 

Ha 3BM li3CM -6 C03,IJ;aH HOBbiH Ba
pHaHT reOMeTpH'IeCKOH nporpaMMbl 
rEOMCK, npe,nHa3Ha'IeHHOH ,nnB BOCCTa
HOBneHHJI c o6LITHH c CKM - 200. KoHIPH
rypa:uHJI MarHHTHoro nonB Ja,naeTCJI Ha 
MarHHTHOH neHTe. 

'HcnOJib30BaHHe 38M 
Ha JIHHHH 

C 3KCnepHMeHTaJibHbiMH 

YCTaHOBKaMH 

AlameMamu~ecKoe o6ecne~eHue 3Kcne
puMeHmoe c 6ec4JunbMOBbiM CpeMOM ,naH
HbiX B o6naCTH lPH3HKH BbiCOKHX 3HeprHH. 
Pa3pa6oTaHa H co3,naHa yHHBepcanLHaJI 
cucTeMa nporpaMM HaKonneHHJI H npe.n
CTaBneHHJI CTaTHCTH'IeCKHX pe3ynLTaTOB 
/rHCTOrpaMMHpOBaHHe H Ta6ynHpOBaHHe/ 
,nnB ycTaHOBKH "AnL4Ja", pa6oTarome:H Ha 
nHHHH c 3BM EC-1010. 

Pa3pa6oTaHa MeTO.IJ;HKa, coJ,naHbl npo
rpaMMbl o6pa60TKH ,naHHbiX C ,npeHlPOBbiX 
KaMep, o6pa6oTaH peanLHbiH MaTepuan H 
nony'IeHbl pe3ynLTaTbl. YcoBepmeHCTBOBa
Hbl anropHTMbl pacno3HaBaHHJI H reoMeT
puqecKoil peKOHCTPYK:UHH H npoBe,IJ;eHa o6-
pa60TKa lJaCTH 3KCnepHMeHTanLHOH HH4Jop
Ma:UHH, nonyqeHHOH Ha ycTaHOBKe "<l>OTOH" 
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B 3KcnepHMeHTe no H3y'IeHHIO npo:uecca 
TT- -+ T/ 0 n . 

'----->Y Y 
A.nanTupoBaHa H nocTaBneHa Ha CDC-6500 

cHc TeMa nporpaMM HBOOK. CucTeMa o6ec
ne 'IHBaeT HaKonneHHe 3KcnepHMeHTanLHbiX 
CTa THCTH'IeCKHX ,IJ;aHHbiX /O.IJ;HOMepHbiX H 
,IJ;By MepHLIX rHCTOrpaMM, Ta6nH:U H rpallJH
KOB/ H BLIBO,IJ; HX Ha nelJaTaiOIUHe H rpa4JH-
1Je CKire ycTpo:HcTBa. B cucTeMy HBOOK 
BXO.IJ;HT 45 no.nnporpaMM pa3nH'IHoro Ha3Ha
'IeHHJI. CucTeMa MO)KeT 6hiTL aBTOHOMHO 
ucn onL30BaHa B nro6blx nporpaMMax o6-
pa6 oTKH CTaTHCTH'JeCKHX pe3ynLTaTOB Ha 
CDC-6500. 

IlpH BLinOnHeHHH yKa3aHHbiX pa60T ocy
JUe CTBnJinOCL coTpy,nHH'IeCTBO c U.EPHoM, 
a TaK)Ke c U.H<l>H BAH, TY r ,ll;P I ,ll;pe3-
,neH/ , HJIH IIHP /CBepK/ H <1>11 qcAH 
/Ilpara/. 

• 
06pa6omKa cneKmpoe .RoepHbiX U3Ay~e

Huu. Pa3pa6oTaHLI HOBble anropHTMLI H co-
3,naH Ha HX OCHOBe Ha6op nporpaMM .IJ;nB 
o6pa 6oTKH cneKTPOB. OcyiUeCTBnBnocL 
.nanLHeilmee pacmupeHHe, ycoBepmeHCTBo
BaHHe H ,IJ;OBe,IJ;eHHe ,IJ;O MaCCOBOH 3KCnnya
Ta:UHH CHCTeMbl o6pa60TKH cneKTpOB 
/COC/. IlpoBe,IJ;eHbl pa60Tbl no C03,IJ;aHHIO 
nepBoro BapuaHTa nporpaMMHoro o6ecne
lJeHHJI ,IJ;nB nO,IJ;KnJO'IeHHJI H3MepHTenLHOrO 
Mo,nynJI c Mano:H 3BM K 6a3oBoil 3BM 
MHHCK • 32 Jla6opa TOpHH JI,nepHbiX peaK:UHH. 

AKTHBHoe yqacTHe B pa6oTax no no.n
roT BKe nporpaMMHbiX Mo,nyne:H /.nnB o6-
pa6 TKH cneKTpOB C ycTaHOBKH "CIIHH" 
c :uenLro HX BKnro'IeHHJI B cHcTeMy COC/ 
npit: BnH coTpy,nHHKH HPii u qccP. 

AlameMamu~ecKoe o6ecne~eHue ynpae
AeHu.R npH nOMOIUH 3BM YCKOPHTenLHbi
MH y cTaHOBKaMH. Ilo,nrOTOBneHa nporpaM
Ma- ,npaHBep ,IJ;nB C,IJ;aHHOH B 3KCnnyaTa:UHIO 
O,IJ;HO- H MHOrOKpeHTOBOH /B CTaH,IJ;&pTe 
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KAMAK/ annapaTypbl conpJDKeHHH Me)K.IJ;Y 
M • 6000 H H3MepHTenLHOH CHCTeMOH MO
,IJ;enu KonneKTHBHoro ycKopuTenH. llo.IJ;ro
TOBneH TaK)Ke TeCT nporpaMMHOH n:po • 
sepKH JToii annapaTypbl. 

Pa3pa6oTaHbl anropHTMbl H npor paM
Mbl Ha TPA-1001 .IJ;nH MHoronapaMeTpu
qecKoro KOHTpOnH H Ha6opa CTaTHCTHKH 
no napaMeTpy HHTeHCHBHOCTH nyqKa , ,IJ;nH 
H3MepeHHJI H ynpaBneHHJI YCKOpHIO~eii qac
TOTOH CHHXpocl>a30TpOHa C nOMOmLIO 3BM 
TPA-1001. llpoBe.IJ;eHbl ceaHCbl H3MepeHHH 
qaCTOTbl, HHTeHCHBHOCTH H pa,D;Han LHOrO 
nono)KeHHH nyqKa. 

liecr)UAbMoeaJI cucmeMa perucTpauuu 
H o6pa60TKH HHcl>OpMal(HH CO CTpHMepHblX 
KaMep. Co3.IJ;aua aBTOMaTH3HposaHHaH cu
CTeMa c6opa H HaKonneHHH .IJ;aHHblX c Te
neBH3HOHHOH ycTaHOBKH. Pa3pa6oTaHbl Ho
BblH BapHaHT CHCTeMbl perHCTpal(HH KOop
.IJ;HHaT TpeKOB C HCnOnL30BaHHeM 6blCTpbiX 
cqeTqHKOB C 6y4lepHLIMH perHCTpaMH, 6nOK 
ynpasneHHH .IJ;nH pa6oTbl B pe)KHMe Bbl6o
poqHoro CKaHHpOBaHHJI H306pa)KeHHH, 
HMeJOmHX 6onLWY10 HHcl>OpMal(HOHHYIO eM
KOCTL /6onLwe 10 KOOp,IJ;HHaT Ha CTpOKy/; 
ocymecTBneHO nO.IJ;KniOqeHHe K 3BM 
M -6000 TeneBH;JHOHHoii ycTaHOBKH qepe3 
cTaH.IJ;apTHblH KOHTponnep KpeiiTa KAMAK 
H pa3pa6oTauo CQOTBeTcTsyromee nporpaM
Muoe o6ecneqeuue .IJ;nH ynpasneHHH ycTa
HOBKoii H HaKonneHHJI ,IJ;aHHblX CKaHHpO
BaHHJI. 

Pa3pa6oTaH npoeKT TeneBH3Houuoii 
CHCTeMbl KOHTpOnH CTPHMepHOH KaMepbl 
ycTaHOBKH PHCK. 

Pa3pa6oTaHbl anropHTMbl ono3uasaHHH 
JneMeHTOB TpeKOB H H3MepeHHB HOHH3a· 
l(HH B CTpHMepHOH KaMepe C HCnonL 30Ba· 
HHeM MeTO.IJ;OB cne)KeHHJI no yrny H Bbl" 
qucneuuii B ocTaToqHblX Knaccax. llpose
.IJ;eHo HCCne,IJ;OBaHHe yKa3aHHblX anr opHT· 
MOB ua 3BM..-Ii3CM -6. 

AfameMamu~ecKoe o6ecne~eHue cucme
MbtaBTOMaTH3HposaHHoro npoeKTHpOBaHHJI 
neqaTHblX nnaT Ha 6a3e 3BM .63CM -6 
H Manblx 3BM. Pa3pa6oTaHo nporpaMMHoe 
o6ecneqeuue CHCTeMbl rPA<l>, n03BOnJIIO· 
~ee aBTOMaTH3HpoBaTL KOHCTPYKTopcKoe 
npoeKTHpOBaHHe neqaTHblX nnaT MO.IJ;yneii 
H,IJ;epHOH JneKTpOHHKH /KAMAK, "BEK
TOP" H T . .IJ;./ H neqaTHblX JneKTPO.IJ;OB 
.IJ;nH HCKpOBblX, .IJ;peiicl>oBblX H nponopuuo
HanLHblX KaMep. YKa3auuoe MaTo6ecne
qeHHe n03BOnHeT TaK)Ke aBTOMaTH3HpOBaTL 
TexHonoruqecKue npoueccbl: H3roTosne
Hue nnaT H JneKTPO.IJ;OB ua cneuuanLHOM 
o6opy.IJ;OBaHHH H CTaHKaX C qucnOBLIM npo-
rpaMMHblM ynpasneuueM / A,D;MAIT -1, 
A,D;MAIT- 2, rpacl>onocTpouTenu KAJih-
KO MIT- 565, ,D;Pll- 3M, Koop.IJ;HHa Torpacl> 
3M -703/' BblnycK KOHCTPYKTOPCKOH ,IJ;O
KyMeHTal(HH. 

MeTO~I 

IIpHKJia,D;HbiX 

BblqHCJieHHH 

llonyqeHbl HOBble ycnOBHJI CXO.IJ;HMO
CTH /HnH ee OTCYTCTBHH/ HenpepblBHblX H 
.IJ;HCKpeTHblX npoueccos peweHHH HenuHeii
HLIX onepaTOpHblX ypaBHeHHH. llonyqeHbl 
ycnOBHJI rno6anLHOH CXO.IJ;HMOCTH Henpe • 
pbiBHoro aua)lora MeTo.IJ;a HLIOTOHa npu 
uccne.IJ;oBaHHH o6paTHoii 3a.IJ;aqu Teopuu 
pacceHHHH. llpose.IJ;eHLI KOHKpeTHble pac
qeTbl Ha 3BM /no OTpa6oTaHHOH MeTo· 
.IJ;HKe/ o6paTHoii 3a,IJ;aqu Teopuu pacceg
HHH. 0npo6oBaH Ha 3BM HOBblH MeTO.IJ; 
peweHHH uenuHeHHblX anre6pauqecKHx 
ypaBHeHHH. 3THM MeTO.IJ;OM peweua /COB· 
MeCTHO c OHMY I peanLHaH cl>HJHqecKaH 
3a.IJ;aqa o6 onpe.IJ;eneuuu TpaeKTOpHH 3apg
)KeHHblX qacTHU B YCKOpHTene. 3aBepweHLI 
HCCne,IJ;OBaHHJI no yCTOHqHBOCTH HeKOTO
pbiX THnOB pa3HOCTHblX CXeM. 



Pa3pa6oTaHLI anropHTMLI H cocTaane
HLI COOTBeTCTBYIOll{He nporpaMMhl .D:n.H 'IHC
neHHoro pemeHH.H Ja.D:a'IH pacce.HHH.H B KBaH
TOBOB MexaHHKe. PeJynLTaTLI 6LinH npu
MeHeHLI K pac'leTy xapaKTepHCTHK KBaJH· 
CTaD;HOHapHLIX COCTO.HHHB Me 30MOneKyn BO
.D:OPO.D:a H O.D:HO'IaCTH'IHLIX KBa3HCTaD;HO· 
HapHLIX COCTO.HHHB C~epH'IeCKHX H .D:e~op
MHpOBaHHLIX .H.D:ep, a TaK)f(e K 3a.D:a'le pac
Ce.HHH.H Ha noTeHD;Hanax, B03HHKaiOll{HX B 
Ja.D:a'le Tpex Ten C KynOHOBCKHM B3aHMO
.D:eBCTBHeM. IJpoBe.D:eHO cpaBHeHHe paJnuq
HhiX onpe.D:eneHHB KBa3HCTaD;HOHapHLIX CO
CTO.HHHB B paMKaX e.D:HHOrO 'IHCneHHOro 
MeTO.D:a, 'ITO n03BOn.HeT onpeJJ:enHTL 06· 
nacTH ux npHMeHHMOCTH. Hccne.D:OBaHa Ja
BHCHMOCTL pe30HaHCa H ypOBHeB 3HeprHH 
CB.H3aHHLIX COCTO.HHHB OT BenuqHHLI npu
Be.D:eHHOB MaCChi CHCTeMLI. 

CoaMeCTHO c TeopeTHKaMH OH.HH co3-
.D:aHa nepBa.H aepcu.H 6u6nuoTeKH nporpaMM 
no TeopeTH'IeCKOB .HJJ:epHOB~H3HKe, BKnJO· 
qaroma.H oKono 200 no.D:nporpaMM o6ID;HM 
06'LeMOM B 15 000 onepaTOpOB 
<l>OPTPAHa. TeKCTLI nporpaMM 6u6nuo-
TeKH 
3BM 

JanucaHLI 
1i3CM-6. 

Ha MarHHTHYIO neHTY 
BLinonHeHLI uccne.D:oBa-

HHJI no HeBTpOHHLIM pe30HaHC8.M, pacceJI
HHIO anL~a-qaCTHD;, 'IHCneHHLIM MeTOJJ:aM 
pemeHHJI 3a.D:a'l .IIJJ:epHOB ~H3HKH. 

Mo.D:epHH3HpoaaHa H nocTaaneHa Ha 
3BM CDC-6500 nporpaMMa OTLICKHBaHHJI 
nepHO.D:H'IeCKHX TpaeKTOpHB B yCKOpHTene 
lnporpaMMa PERIOD I. Pa3pa6oTaH an
ropHTM H cOJ.D:aHa nporpaMMa POLEP 
lnporpaMMa POLEP no.D:KnJO'IeHa K npo
·rpaMMe PERIOD I .D:nJI BLI'IHcneHH.H Mar
HHTHOrO nonJI B npJIMOnHHeBHLIX npOMe
)f(YTKaX yCKOpHTen.H. IlpoBe.D:eHO HCCne
.D:OBaHHe CHCTeMLI HenHHeBHLIX .D:H~epeH
D;HanLHLIX ypaBHeHHB C nepHO.D:H'IeCKHMH 
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K03~HD;He.HTaMH B6nH3H pe30HaHCOB 3-ro 
H 4-ro nopJI.D:KOB. OcaoeHa H nocTaaneHa 
Ha CDC-6500 HoBa.H nporpaMMa POISSON 
.D:nJI pa c'leTa .D:ByMepHLIX MarHHTHbiX no
ne:H. IlpoBe.D:eHLI cpaBHHTenLHLie pac'leTLI 
.D:Hnon.R CII-MarHHTa no 3TOB H paHee 
3Kcnnya THpoaaamHMC.H nporpaMMaM. ,D;n.a: 
paC'IeTa HeKOTOphiX KOH~Hrypau;HB CIJ
MarHHTa .HanucaHa nporpaMMa POISSON 
JIBnJIIOll{a.HCJI 
OVERLAY. 

BapHaHTOM nporpaMMbl 

BLinymeHLI onucaHHJI K nporpaMMaM 
FOUR67 , DELSQPHI , DELSQRZI6LicTpLIB 
MeTO.D: <l>ypLe 'IHCneHHOrO pemeHHJI ypaB
HeHHJI IlyaccoHal. HanucaHa cepHJI npo
rpaMM no HCnOnL30BaHHIO Ha3BaHHOrO Me
TO.D:a npH pac'leTe TpaeKTOpHB ny'IKa 
'laCTHD; C y'leTOM npOCTpaHCTBeHHOrO Ja· 
PJIJJ:a. 

Onp e.D:eneHbl o6nacTH 6enn-conHToiioa 
.D:nJI pa3nH'IHLIX MO.D:ene:H Teopuu non.a:. Ilo
KaJaHo , 'ITO TononoruqecKHB conHTOH ypaa
HeHHJI ruH36ypra-JiaH.D:ay-Xurrca lrJIXI 
JIBnJieTc JI a6conroTHO ycTOB'IHBbiM H MO)f(eT 
cny)f(HTL CTa6HnH3HpyiOID;HM ~KTOpOM npH 
B3aHMO.D:eBCTBHH C KOMnneKCHbiMH nonJIMH 
lconHTOHHble MeiliKH/. IloKa3aHO, 'ITO Bpe
MJI )f(H3HH .D:BYX MaC~Ta6HLIX "Me30HHbiX 
nyJLipe:il" .D:nJI ypaBHeHHB r JIX H sin -
Gordon l6e3 JanonHeHHJI KOMnneKCHLIM no
neMI He npeBLimaeT HeCKOnLKHX nynLCa
D;HB. 

06Hapy)f(eHLI Ka'leCTBeHHO HOBble C~e
pH'Ie CKH- CHMMeTpH'IHLie O.D:HOMaCiliTa6Hble 
pemeHHJI ocu;unnupyromero Tuna I .D:Onro)f(H
ByiiJ;He. " nynLCOHLI"/, H HaB.D:eHa CBJI3L o6-
nacTeB ux ycTOB'IHBOCTH c BH.D:OM noTeH
u;uanLHoro penLe~a. 

Mo.D:H~uu;upoaaHbl nporpaMMLI pac'leTOB 
BHYTPHJI.D:epHLIX KaCKa.D:OB, a TaK)f(e Heyn
pyrHX CTOnKHOBeHHB 'laCTHD; C JIJJ:paMH. 

AKTHBHOe y'laCTHe B HCCne.D:OBaHHH 
HenHHeHHLIX 3a.D:a'l ~H3HKH npHH.HnH CO
TPY.D:HHKH H3 H.HH.H3 liAH /Co~u.a:l. 
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YqacTHe 
B cpH3J1qeCKJ1X 
HCCJie~OBaHHHX 

HccAeooeaHue .ROepHbiX npot~eccoe npu 

peJIJITHBHCTCKHX 3HeprHJIX. fipose,neHa CTa

THCTH'IeCKaJI o6pa60TKa Ha 3BM 3KCne

pHMeHTaJibHbiX ,naHHbiX o paccexHHH .neii:T

pOHOB npH P
0 

= 4,3 H 8,9 T3B/c, eJia
6 

= 

= 103 Mpao u npoTOHOB npu P0 = 4 ,3 u 

8,9 T3B/c, e Jia6 = 103 Mpao Ha x ,npax 

so.nopo,na, .neii:Tepux H yrnepo,na. B Lmon

HeH TeopeTH'IeCKHH aHaJIH3 ITOJiy'le HHbiX 

peJyJibTaTOB. 

Ha CKM- 200 nposo.nunoch I cosM ecT
HO C JIB31 06Jiy'leHHe TJI)I(eJibiX 3Jie MeH

TOB: Pb , Ag, a TaK)I(e Cu H C B n y'IKe 

a-'laocTHU: c HMITYJibCOM 17,8 T3B/c. Tipo
HJBe,neHa o6pa60TKa - 5 TbiCJI'I B3a HMO

,neHCTBHH a -qaCTHU: C Bell(eCTBOM. 

Yt~acmue e uccAeooeaHu.Rx Ha Mempo
eoii )I(H.IJ:KOBo,nopo,nHoii KaMepe O IUIM. 

lJ,eJibiO 3TOH pa60Tbl, I<OTOpaJI npOBO.IJ:HT

cx OMJIM cosMeCTHO c liyxapecTCKHM yHH

sepcuTeToM, JIBJIJieTCJI H3y'leHHe HeHTpOH

npOTOHHbiX B3aHMO,neHCTBHH npH 3HeprH

JIX 1-7-5 T3B. 
Mccne.nosaHa peaKU:HJI n p _. d "+ rr- B 

,nHanaJOHe HMITYJibCOB HaJieTaiOIJ.(HX Heii:T

pOHOB 11,73-7-5,11 T3B/c. Onpe.neneHo ce

'leHHe peaKU:HH. llpu Pn = 1,73 T 3B/c 
B cneKTpe 3cil4leKTHBHOH MaCChi rr+ TT - o6-

Hapy)l(eHa OC06eHHOCTb l oKOJIO 

410 M3B/c 21, mupuHa KOTopoii: pasHa JK

cnepuMeHTaJibHOMY paJpemeHHIO. 

BhlnOJIHeHo uccne.nosaHHe KYMYJIJITHB

Horo o6pa30BaHHJI HeHTpOHOB no,n yrJIOM 

Ci' B peaKu:u·u d + Al _. n+ ... npu HMITYJILce 

,neii:TpoHOB OT 2,5 .no 10,2 T3B/c. lloKa
JaHo, 'ITO HHBapHaHTHOe Ce'leHHe f pac-

n 
TeT c yseJIH'IeHHeM P d H npu fd = 5 T3B/c 
BbiXO.IJ:HT Ha ~TO. 

• 

HccAeooeaHue rr -p - e3auMooeiicmeuii 
npu 16 T3B/c. 3aKOH'IeHa u,neHTH~HKau:ux 
HeHTpaJibHbiX CTpaHHbiX 'laCTHU: B 6- ,8-, 

10-, 12-Jiy'leBbiX C06biTHJIX npH H3y'leHHH 

rr-p -pacceJIHHJI. Tio.nroTOBJieHa neHTa cyM

MapHbiX pe3yJibTaTOB 11000 C06biTHHI. 

3asepmaeTCJI o6pa6oTKa ,naHHbiX I cosMeCT
HO _c JIB31 o ce'leHHJIX po)l(,neHHJI Ko_, 
A-, A - qacTHU: B HHKJIIOJHBHbiX npou:eccax 

pa3JIH'IHbiX MHO)I(eCTBeHHOCTeH. 

Yt~acmue 6 UCCAeOoeaHU.RX Ha oeyx
Mempoeoii nponaHoeoii KaMepe. lJ,eJibiO 3Toii 

pa60Tbl JIBJIJieTCJI HJy'leHHe npou:eccos 

MHO)I(eCTBeHHOrO o6pa30BaHHJI 'laCTHU: B 

ITHOH-HYKJIOHHbiX H ITHOH- Jl,nepHbiX BJaHMO

,neii:CTBHJIX npu HMnynLce 40 T3B/c. 
B 1976 ro.ny ocyll(eCTBJIJIJIOCb HJy'leHHe 

ITOJIYHHKJII03HBHbiX TT- p- H TT- C - peaKU:HH 

npu P = 40 T3B/c. 06Hapy)l(eHo, 'ITO 

CTpyKTypHble ~YHKU:HH TT ± -Me30HOB H y -
KBaHTOB B U:eHTpaJibHOH 06JiaCTH He JaBH

CJIT OT THna MHilleHH (P,n, l 2C ). 
fipo,noJDKaJIOCb HCCJie,nOBaHHe HHKJII0-

3HBHbiX pacnpe.neneHHH A H K 0 -Me JOHOB 
B TT- l2C- CTOJIKHOBel:IBJIX, a TaK)I(e HeKO

TOpbiX 3KCKJII03HBHbiX peaKU:BH TT- p npH 

40 T3B/c. 
Hau6onbmee BHHMaHHe 6biJIO y,nene

HO HJy'leHHIO o6pa30BaHHJI pe3oHaHCOB B 

"- P-sJaHMo,neH:cTBHJIX npu 40 T3B/c.no
ny'leHbl 3KcnepuMeHTaJibHble JHa'leHHJI ce
'leHHH po)l(,neHHJI w , p 0 

, d ++ H K * (890) -
peJOHaHCOB .H HCCJie,noBaHbl HX JaBHCH

MOCTH OT 6hiCTpOTbl y * Ia C.l(.M.I, nepe
MeHHOii cl>eiiHMaHa X H nonepe'IHoro nepe

,naHHoro HMnynbca P_.L.. 06Hapy)l(eHhl Koppe

JIJIU:HH Me)l(,ny pa3HOHMeHHbiMH ITO 3HaKy 

Japx,na TT -MeJOHaMH B JaBHCHMOCTH OT HX 

3cil4leKTHBHOH MaCChi. llpH HJy'leHHH KOppe

JIJIU:HH Me)l(,ny nonepe'IHbiMH HMITYJibCaMH 

TO)I(,neCTBeHHbiX TT -Me30HOB 6biJI ITOJiy'leH 

nonepe'IHbiH paJMep o6nacTH ucnycKaHHJI 

ITHOHOB, COCTaBJIJIIOIJ.(HH 1 ,0±0,1 <PM. Pa-
60Tbl npOBO.IJ:HJIHCb Ha CTaTHCTH'IeCKOM Ma-



'eucmeuu 
<iJHKaUHJI 
B 6-,8-, 
Jy'leHHH 
ITa cyM-
6LITHii:l. 
)BMeCT
HJI KO... ' 
oueccax 

a oeyx
ILIO :HOH 
oueccoa 
CTHU B 
33aHMO
C. 

Jy'leHue 
peaKUHB 
HO, 'ITO 
1B H y -
1e Jaau-

HHKITIO
>fe30HOB 
e HeKo
p npu 

y.nene
aHcoa B 
8/c.llo
~HHJI ce
* (890) -

3aBHCH
/, nepe
·o nepe
• KOppe
> 3HaKy 
rH OT HX 
• KOppe
yiTbCaMH 
nony'leH 
y CKaHHJI 
PM. Pa
KOMMa-

• 

Tepuane, BKITIO'IaiOIUeM OKOITO 20 TbiCJI'I . 
co6LITHB I" p , "n H "-12 C I. 

B o6pa6oTKe 3KcnepHMeHTarrLHoro Ma
Tepuana yqacTaoaanu na6opaTopuu H P ii, 
BHP, ITHP, CPP H CCCP ITawKeHT, 
T6unucu, AnMa-ATa H .np.l. 

ACY H WIC OIDU1 

ACY. P a3pa6oTaHo H peanu3oBaHo npo
rpaMMHOe o6ecne'leHHe cucTeMLI 6yxran
TepcKoro yqeTa H cHa6)1(eHHJI. 
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HIIC. Co3,naHLI H oTrra)l(eHLI OCHOBH:we 
anropHTMLI onTHMH3auuu cnucKoaoii: CTPYK
TYPLI cucTeMLI. B qacTHOCTH, co3.n;aH:w 
opuruHarrLHble anropHTM:W ynnoTHeHHJI y3-
ITOBLIX CllHCKOB OCHOBHOrO HH<iJOpMaUHOH· 
HOrO MaCCHBa, 'ITO CYJUeCTBeHHO y6:WCT· 
pBeT cucTeMy noucKa. AnropHTM:W npo
rpaMMHO peanu3oBaH:w Ha JI3:wKe KOiiOn. 
Co3,naHbl H OTrra)l(eHbl Ha 3BM li3CM -6 
anropHTMbl <iJopMHpOBaHHJI H TIOHCKa B 6H6-
nuorpa<lJuqecKoii: HITC. Bee anropHTM:W pea
rrH30BaH:w B nporpaMMax Ha anropHTMH
'IeCKOM JI3:WKe cl>OPTPAH. 



(: ~G t) 
-----

IIpo6oouAuc& pa6om&l no paa6umwo cucmeM 06YXMem
po6oii ClllpUMepHOU KaMepbl 6 MUZHUIIIHOM n oAe 
CKM-200. 

C6opKa zeHepamopa H06oii cucmeMbl 6biCO K060A&m
Hozo UMnyAbCHOZO numaHUJI ycmaH06KU . 

bAOK Q61110MUIIU'I€CKOZO 
U3MepeHUJI • p enepHbiX 
Kpec•o6 cnupaAbHOZO ua
MepulleAJI·l. 

Ha cnupaAbHOM uaMepulleAe-1 paapa6am&16a emcR cu
cmeMa 1/JUAblllpaiJUU 6 peaAbHOM 6peMeHU OUH HbiX CKQ· 
HUP06UHUJI C ucnOAb306UHUeM MUAbiX 3BM. H a CHUM" 
Ke: uao6paJICeHue Ha 3KpaHe oucnAeJI npocKaHupo6aH
Hozo co6&UIUJI . 

1Ipo6epKa pa60IIIbl OOHOU U3 CUCII€M KOHIIpOA.R 
CKM-200 Ha AUHUU c 3BM TPA-lOOOi. 

MOHIIUJIC nepUCKOna Q6110MQIIU'I€CKOU CKOHUPYIOII4€U 
YCIIQH06KU "CnUpaAbHbiU U3MepulleAb" 2". 



Co30aellcJJ ae11oMa11 Ha 3/leKIIPOHHo- Ay'leeoil 11py6Ke 
0/IJI o6pa60IIKU KaMepHWX CHUMK06 - A3JIT-2/J60. 
Ha CHUMKe: y3e.ll fPU.II.M06020 KQHQ/IQ U ny.11•11 onepallo
pa Q6JIOMQJIQ. 

BeeOeHo e 3KCnAya•aiiUK> Hoeoe o6opyooeaHue, a 
JIQKXe MQIIeMOIIU'IeCKOe o6ecn e'leHUe CUCIIeM•l 
CDC- 6500. 3•o no360.IIU.IIO 3Ha'IUIIeA•Ho noe•Jcu•• 
npOU3600UIIe.II•HOCII. lleHIIpaA.H020 6.l'IUC.IIUIIeA•H020 
KOMn.lleKca HHCIIUIIylla. Ha CHUM Kax: npoeepKa CUC
IIeM MQZHUIIHWX 0UCK06 U MQ2HUIIOfPOH06 3BM. 
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0T,QeJI 

HOBbiX 

MeTO,QOB 

YCKOpeHHSI 

• 

: 

Pa6oTbi 
no 3anycKy 

KO~~eKTHBHOrO YCKOpHTe~H 

TH)Ke~biX HOHOB 

OcymecTBJieHa nporpaMMa Hccne,IJ,osa

HHH KOMnpeCCHH 3JieKTpOHHOrO KOJibl.{a B 

a,IJ,re3aTope .IJ.O KOHeqHoro pa,IJ,Hyca H ero 

BbiBO,IJ,a H3 a,IJ,re3aTopa. 

Ilpu 'lUCAe 3AeKmpOH06 6 KOAbije 1·10 
13 

6biJIH npose,IJ,eHbl 3KcnepHMeHTbi no onpe

,IJ,eJieHHIO BpeMeHH )KH3HH KOJibl.{a. fiepBOH 

CTyneHbiO HMllYJibCHOrO MarHHTHOrO llOJI.II 

ocymeCTBJI.IIJiaCb KOMnpeCCH.II KOJibl.{a C Ha· 

qaJibHOrO pa,IJ,Hyca 35 CM ,IJ,O 25 CM H no· 

cne,IJ,yromee ero pacwHpeHHe .IJ.O HaqanLHo· 

ro pa,IJ,Hyca. , B TeqeH~e :speMeHH TaKoro 

I.{HKJia, paBHOrO 5 MC, KOJibi.{O cymecTBO· 

BaJIO 6e3 BH,IJ,HMbiX llOTepb • 

3KcnepuMeHmaAbHO onpeoeAeHa 3aeu
cuMocmb pa,IJ,Hyca KOJibUa oT speMeHH 

/puc. 48/ nyTeM H3MepeHH.II MOMeHTOB 

BpeMeHH HallJibiBaHH.II KOJibl.{a Ha 4JJia)KOK, 

yCTaHOBJieHHbiH Ha pa3JIHqHbiX pa,IJ,Hycax. 

~ 

55 

0 OJ 12 U l.lt O.S 11.6 Cl.7 U OJ t.D U U U 1~ 

f (HC) 

Puc. 48. 3aeucuMocmb paouyca KOAbija om epeMeHu 
I~- mpaeKmopuJI/. 3KcnepuMeHmaAbHO onpeoeAJiemcJI 
no KOHijQM npueeOeHHbiX CUZHQA06 Y • U3AY'I€HUJI. 
CnAOUIHaJI AUHUJI - pac'lemHaJI aaeucuMocmb. 

' 
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Haqano CHrHana Y - H3ny'leHHH COOTB eT

CTByeT MOMeHTy, KOr~a KOnLUO Kacae TCH 

cllna)I(Ka, a KOHeu - BLica~Ke Ha cllna )I(OK o.2 

JneKTpOHOB C HyneBLIMH aMnnHTy~aMH CBO-

60~HLIX KOne6aHHH, T .e. HaDJlLIBaHHIO . Ha 

cllna)I(OK ueHTpa ce'leHHH KonLua. KaK BH~-

Ho, pe3ynLTaTLI3KcnepHMeHTOB xopowo co- • 

rnacyiOTCH c pac'leToM I cnnowHaH KPH- o.1 

BaH/. 

06pa60111Ka pe3yAb111Q11106 U3MepeHUU, 
npase~eHHLIX Ha puc. 48, noKaJana, 'ITO 

pa~HanLHLie pa3MepLI Ce'leHHH KOnLUa 3a

Me THO npesLiwaiOT pac'leTHLie. KoHTp onL 

no ~a T'IHKY y - H3ny'leHHH 3a noTepHMH 

3neKTpOHOB B npouecce KOMnpeCCHH noKa

Jan, 'ITO eCTL He6onLWHe noTepH B T p ex 

MeCTaX /B CyMMe OKOnO 200/o/. 

,Asa nHKa noTepL 6LinH OTO)I(~eCTBneHLI 

c npoXO)I(~eHHHMH pe30HaHCOB 2 Vz a 1 
(n • 0:2S).H 2vz - Vr -0 (n-0,2).TpeTHB n HK 

CBH3aH C noTepHMH 3neKTpOHOB B paii:o He 

r = 20 CM, KOTOpLie BL13BaHLI ysenH'IeHH eM 

Ce'leHHH KOnLua DO OCH Z 3a C'leT CHn, 

CBH3aHHLIX C H306pa)l(eHHeM 3apH~a KOn L

ua s KaMepe a~reJaTopa H HMeiOIUHi s 

3TOM MeCTe MaKCHManLI(LIH rpa~HeHT. 

OnacHOCTL napaMeTpH'IeCKoro pe3oHaHca 

2vz-l 6Lina noKaJaHa TaK)I(e H B peJyn L

TaTe TeopeTH'IeCKHX paC'IeTOB. 
KaK H3BeCTHO, B03~eicTBHH peJoHa H

cos nponopUHOHanLHLI COOTBeTCTBYIOIUHM 

a3HMyTanLHhlM HeO~HOpO~HOCTHM B M a r

HHTHOM none. Tiocne cyiUeCTBeHHo ro 

yMeHLWeHHH a3HMyTanLHOH HeO~HOpo~-
HOCTH B none H KOppeKUHH M a r-

HHTHOrO nonH, TaK 'IT06LI BO B CeH 

o6naCTH KOMnpeCCHH ny'IKa OTCY T-

CTBOBanH onaCHLie pe30HaHCLI / e M. 

puc. 49/, noTepH 3neKTpOHOB npH KOMn

peCCHH y)l(e He Ha6nro~anacL. Hc'le3HOBe 

HHe TpeTLero nHKa noTepL o6ecne'IHBa 

eTCH TeM, 'ITO TenepL ny'IOK He B03MYIUe H 

pe30HaHCaMH H, cne~OBaTenLHO, a~Ha6a 

TH'IeCKOe pacwapeHHe ny'IKa no oca z n p a 

f = 20 CM nepecTano 6LITL onaCHLIM. 

: 

0 0.5 1.0 1.5 

' (.C) 

Puc. 49. Pac'lemHaJI 3aeucuMocmb noKa3ameAJI cnaoa 
MazHumHozo noAJI n om epeMeHu eooAb R • mpaeKmo· 
puu I n • mpaeKmopuJI/ nocAe KoppeKmupoeKu MazHum· 
HOZO nOAJI. 

Ha6A100eHue 3a pa3MepaMu ce'-leHUJI 
KOAb!JU 3neKTpOHOB BenocL no CHHXpo

TpOHHOMy H3ny'leHHIO B HHcilpaKpaCHOH H 

BH~HMOH o6naCTHX cneKTpa Ha paAHycax, 

MeHLWHX 6 CM. ,AnH 3TOrO 6Lina C03~aHa 
cneuaanLHaH annapaTypa c ~T'IHKaMH pal

nH'IHLIX pa3MepOB /OT 10 ~0 0,08 MM 2/, 
CnOC06HaH pa6oTaTL C BpeMeHHLIMH 3K· 

Cn03HUHHMH ~0 1 MKC. 

Ha puc. 50 npase~eHLI pe3ynLTaTLI 

H3MepeHHH Ce'leHHH.I<OnLUa no HHcilpaKpac-

a/ 

6/ 
Puc. SO. Ce'leHue 3AeKm· 
pOHHOZO KOAbiiQ HQ pa· 
ouyce R = 2,9 CM, CHJI· 
moe 6 UHI/JpaKpaCHOM 
CUHXPOIIIPOHHOM ceeme 
cucmeMou oam'luKoe: a/ 
no ocu R,6/ no ocu z . 



HOMY CHHXpOTpOHHOMY CBe"ieHHIO C no

MO~hlO CHCTeMhl nHHeHHO pacnonO)I(eHHhiX 

,naT"iHKOB. lliHpHHa Ka)I(_L\OrO ,naT"iHKa 

0,2 MM, a paCCTOHHHe Me)I(_L\y HHMH 

1,2 MM. 113 3THX H3MepeHHH BH,L\HO, 'fTO 

,[\HaMeTp Ce"ieHHH no pa,nHycy paBeH 3 MM, 

a no ocH z - 4 MM. Ha puc. 51 npHBe

,neHa 4JoTorpacpH.11 ceqeHH.II KOnhua B BH

,L\HMOM CHHXpOTpOHHOM CBeTe. 3TH pe-

3ynhTaTM COOTBeTCTBYIOT a,nHa6aTH"ieCKO

MY C)l(aTHIO 3neKTpOHHOrO KOnhl(a. 

0 5 10 15 20 
8 z (111111) 

Puc. 51. Ce'leHue aAeKmpoHHozo KOAbi.IG Ha paouyce 
R= 4 CM, CHJI/IIOe 8 8UOUMOM CUHXpompOHHOM C8eme. 

C noMO~hiO Toil: )l(e MeTO.L\HKH 6hma H3-

MepeHa TpaeKTOpH.II KOnhl(a B nnOCKOCTH 

RZ Ha HaqanhHOM yqacTKe BhiBo,na Konh

ua. KaK BH.L\HO H3 puc. 52, TpaeKTOPH.H, 

no KOTOpOH H,L\eT KOMnpeCCHH KOnhl(a, Ha 

ManWX pa,nHyCaX CMe~eHa OTHOCHTenhHO 

Me,L\HaHHOH nnOCKOCTH KaMephl Ha -5 MM, 

"iTO o6ycnoBneHO HenonHOH KOMneHCal(HeH 

HCKa)l(eHH.II MarHHTHOrO non.H BWBO,L\HhiM CO

neHOH.L\OM. B o6nacTH 0 ~ Z ~ 10 MM 

H3MepeHHa.H TpaeKTOPH.II xopomo cornacy

eTC.II c pacqeTHoil: I cnnomHaH nHHH.H/. 

.. 123 
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Puc. 52. TpaeKmopuJI KOAbi.IG Ha Ha'IGAI>HOM y<tacmKe 
81>1800a . CnAoiiiHGJI AUHUJI - pac<temHa.R mpaeKmopull. 

b blA YC111QH08AeH COAeHOUO CO cna,naro

~HM noneM COBMeCTHO C KOMneHCHpyro

~HM 4JanhmconeHOH.L\OM. ConeHOH.L\ ru>e.n

Ha3Ha "ieH ,L\nJI YCKOpeHH.II 3neKTpOHHhiX KO

neu. IlepBwe onhiThl no ycKopeHHIO 3neKT

pOHHhlX KOnel( Ha ,L\nHHe 80 CM noKa3anH, 

"iTO c 4JopMHPOBaHHOe none 6nH3KO K pac

qeTHOMy. CornacHo pacqeTaM, 3TOT co

neHOH .L\ MO)I(eT o6ecne"iHTh 3HeprHIO HOHOB 

B 1 M 3B/HYKA. npH "iHCne HOHOB BHMnynh

ce 10 11. 
Bee 3TH 3KcnepHMeHThi roBOp.HT o TOM, 

"iTO B a,nre3aTope KYTH ycTOH"iHBO 4Jop

MHPYIOTC.H 3neKTpOHHhie KOnhl(a C Hanp.H-

)l(eHHOCThlO nonJI 

50 M B/M. 
Ha rpaHHI(e KOnhua 

O nucaHHbte Bbtwe uccAeooaaHU.Ji y,na

noch npoBeCTH 6naro,nap.11 ycTOH"iHBOH pa-

6oTe HH)I(eKTopa CHJIYH,[( /no nporpaMMe 

3anyc Ka KYTH CHJIYH,[( OTpa6oTan 

1800 <i/. 3Ha"iHTenhHoe BpeM.H CHJIYH,[( 

pa6oT an C HCnOnh30BaHHeM C03,L\aHHOH H 

HaXO,L\ JI~eHC.II 

ACY KYTH, 

B OnhiTHOH 3KCnnya Tal(HH 

o6ecne"iHBaiO~eH 4JyHKI(HH 

KOHT p On.ll H ynpaBneHH.II OCHOBHhlMH napa

MeTpa MH yCKOpHTen.H. 
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CTa6HnhHO pa6oTana 'leTblpexcTyn eH

'IaTaH CHCTeMa HMllYllbCHOrO MarHHTHOrO 

nonH. 3ano:>KeHHble npH ee coJ,naHHH w Hpo

KHe B03MO:>KHOCTH nepeCTpOHKH ll03BOnH

llH ocy~eCTBHTb ynOMHHaBWYIOCH B hlille 

KOppeKTHpOBKY MarHHTHOro llOllH. 

liOllbWHHCTBO 3KCnepHMeHTOB npOBO

,IJ;HllOCb Ha llHHHH C 3BM. 

Co30aH u npoweA onbi111Hble ucnblma HUJI 
Ha ycKopHTene pa6o'IHH aapHaHT raJo,nH

HaMH'IeCKoro HCTO'IHHKa HeHTpanbHbiX a TO

MOB. HcTO'IHHK cnoco6eH o6ecne'IHBa Th 

HMllYllbCHYIO 3arpy3KY 3lleKTpOHHOrO KOllb

na aTOMaMH KCeHOHa C BpeMeHaMH 3arpy 3-

KH 50 7100 MKC, npH CKOpOCTH CTP YH 

300 M/c. IIonHoe 'IHcno aTOMOB, npox o

.IJ;HIUHX qepe3 Ce'leHHe KOllbUa, MO)I(eT 

aapbHpoaaTLCH a npe,nenax 10144 10 13 . 
Be,nyTcH Hccne.noaaHHH pa6oThl nnaJMe H

Horo H~TO'IHHKa HeHTpallbHbiX aTOMOB T H

:>KellbiX 3lleMeHTOB. 

IlpoooAJKaAocb coeepweHcmeoeaHue 
ACY KYTH H HJMepHTenhHO- Bhl'IHCnHTen b

Horo KOMnneKca OHMY, a TaK:>Ke HX MaT e

MaTHv.ecKoro o6ecne'leHHH. 

IlpoeeoeHbl pac~embl npHHUHnHanLH OH 

KOHCTPYKUHH CBepxnpOBO,IJ;H~ero yqacTKa, 

o6ecne'IHBaroiUero CThlKOBKY HMnynLcHo ro 

nong coneHoH,na c nocTOHHHhlM noneM, 

C03,IJ;aHHbiM CBepxnpOBO.IJ;HIUHMH Ka TYpJKa

MH. TaKOH 3neMeHT .non)l(eH noJBOnHTb 

nepeHTH K nocne,nyroiUeMy ycKopeHHIO 

3lleKTpOH-HOHHbiX KOnen B CHCTeMaX, c o -

3,IJ;aHHbiX Ha OCHOBe CBepxnpOBO,IJ;H~HX K a 

TyWeK. 

Pa6oTbi Ha Mo~eJIK 

KOJIJieKTKBHOrO YCKOpKTeJIH 

Ha MOOeAu KOAAeKmueHozo ycKopume
AJI npo,non:>KanHCh Hccne,noaaHHH, Hanpaa 

neHHble Ha C03,IJ;aHHe HH:>KeKUHOHHOH CH -

=-

CTeMhl, CllOC06HOH npH TOKe HH)I(eKUHH no

pH,nKa 100 A ocyiUeCTBnHTb 3<W>eKTHBHhlH 

3aXBaT B Te'leHHe HeCKOllbKHX 060pOTOB, 

C TeM 'IT06bl nonyqaTb 3lleKTpOHHOe KOllb

UO C 'IHCllOM 'laCTHU 6onee 1-1013. 
lihlnH npoae,neHbl Hccne.noaaHHH co

J,naHHOH MHOroo6opOTHOH CHCTeMbl HH)KeK

UHH B WHpOKHX ,IJ;HanaJOHaX BXO,IJ;HOrO To

Ka I oT 10 .no 90 A/ H apeMeH HH)I(eKUHH 

I OT 20 .no 50 He/, apeMH o,nHoro o6opoTa 

nopH,nKa 8 He. PeJynLTaTbl noKa3blBaJOT, 

'ITO 3Ta CHCTeMa OCy~eCTBllHeT 3aXBaT 

nponopnHoHanbHO apeMeHH annoTb .no 5 
060pOTOB BO BCeM ,IJ;HanaJOHe TOKOB /CM. 

pUC. 53/, HO BpeMH )I(H3HH TaKOrO KOllb

na JaBHCHT OT HaKonneHHoro Japg,na. ToK 

6onee 120 A CyiUeCTByeT B KOllbUe TOllb" 

KO 200 ..;- 300 He H .nanee 6blcTpo na.naeT 
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Puc . 53. 3aeucu..wocllll> 3axea~eHHozo IIIOKa A 1 0111 
BXOOHOZO IIIOKa / 8 H U OAUllleAI>HOCIIIU UHJKeKIIUU 
/CnAOIUHI>Ie AUHUU • ~epe3 100 HC nOCAe UHJKeKIIUU, 
nyHKIIIUpHble - ~epe3 1 MKC; 1 U 4 • OAUIIIeAI>HOCIIII> 
UHJKeKIIUU 50 HC, 2 · 30 HC , 3 U 5 • 20 HC/. 



• 

AO aenuqHHLI 120 A. KonLuo c Jaxaaqe H

HLIM TOKOM s_ 120 A ")I(HBeT" 6on ee 

100 .MKC. 

3aeepweHbl pa6ombl no peKoHcmpyKijUU 
.MOOeAU KOnneKTHBHOro yCKOpHTenH. llH

)I(eKTOp JIHY - ycToifqHBO pa6oTae T, 

o6ecnequaaH Ha BhiXOAe nyqoK 3neKTp o

HOB c TOKOM 250 A H 3Heprue.il 1,5 M 3B, 
C03AaHLI HOBaH KaMepa aAre3aTopa H Mar

HHTHaH CHCTeMa C HMnynhCHhiM nHTaHH

eM, o6ecnequaaromue <l>opMHpoaaHHe H 

KOMnpeccuro 3neKTPOHHhiX Konen;. PaJp a-

6oTaHa, C03AaHa H npoaepeHa B pa6o Te 

CHCTeMa H3MepHTenhHLIX H AHarHOCTHqec

KHX ycTpOHCTB. 

llepBaH CTyneHb HMnynbCHOrO MarHHT

Horo nonH, o6ecnequaawmaH KOMnpeccHIO 

3neKTpOHHOrO KOnhn;a AO r = 12 C.M, H ee 

CHCTeMa nHTaHHH ycneiiiHO npOIIInH HCn I

TaHHH B CyiUeCTBYIOIUeM aAre3aTope, H H3-

MepeHHaH 3KCnepHMeHTanhHO 3aBHCHMOCTh 

paAHyca KonLua OT apeMeHH xoporno corna

cyeTCH c pacqeToM. liLmH npoBeAeHLI pac

qeTbl no Bbi6opy TOHKHX BHyTpeHHHX Me

TannHqeCKHX 3KpaHOB H 3KCnepHMeHTLI C 

aHH30TpOnHO npOBOAHIUHMH 3KpaHaMH, KO

TOpLie AanH o6HaAe)I(HBawmue peJynLTa 

TLI. 

Pa6oTbi, 

CB.H3aHHbie C C03~aHHeM 

9~eKTpO~HHaMJ1qecKOH 

yCKOp.HIOW:eH CHCTeMbl 

9~eKTpOH-HOHHbiX KO~eQ 

B pe3yAbmame npoeeoeHuJI B 1976 rOA Y 

Tpex $HJHqecKHX nyCKOB KOnhi.J;eTpOHa n o 

nyqeHLI AaHHLie o noBeAeHHH caepxnpo 

BOAHIUHX pe30HaTOpOB B MarHHTHOM non e, 

HX peaKUHH Ha BBOAHMYIO BLICOKOqaCTOT 

HYIO MOll{HOCTh, 0 BnHHHHH pe30HaTOpOB 

Ha KoH<l>urypauuw MarHHTHoro nonH. O n 

peAenHnHCh MeTOALI YCTpaHeHHH HaBeAeH 

HLIX B pe30HaTopax TOKOB. 
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Jlpu meXHOA02U'l€CKUX nyCKQX HCnhi

TLIBanHCh MOAepHH3HpOBaHHLie 3neMeHThl 

KpuoreHHhiX cHcTeM. B qacTHOCTH, xonoAo

npoHJBOAHTenLHOCTh KpHOreHHOrO cepAUa 

KOnhi.J;eTpOHa - ycTaHOBKH XrY- 250/4,5 
YAanocL noBLICHTh c 250 Bm /nacnopT

HLie AaHHLie/ AO 470. 

c napa.Mempoe 
CBepxnpOBOAHIUHX pe30HaTOpOB KOnhi.J;eTpo

Ha 6Lina npoBeAeHa KOpeHHaH peKOHCTpyK

UHH YHHKanhHOH KaMepbl AnH HaHeCeHHH 

CBepxnpOBOAHil.\HX TOHKHX nneHOK, B pe

JynLTaTe qero cTano B03MO)I(HLIM HaHe

ceHHe nneHOK B 6e3MaCnHHOM BaKyyMe 

C 60nhiliHMH CKOpOCTHMH KOHAeHCaUHH. 

llpoBeAeHLI aHanH3hl nneHOK MeTOAOM yn

pyroro pacceHHHH. llonyqeHa HH<l>opMa

UHH, He06XOAHMaH AnH AanbHeHiliHX n;ene

HanpaaneHHLIX uccneAOBaHHH no C03Aa

HHIO YCKOpHIOil.\HX pe30HaTOpOB C Tpe6ye-

MLIMH CBOHCTBaMH. • 

Co3oaHbl u uccAeoyiOmcJI ABa aapHaH

Ta yCKOpHTenhHLIX 3neMeHTOB HMnynLCHO

ro THna AnH 3neKTPOAHHaMHqecKOH ycKo

pHIOll{eH CHCTeMLI KOnneKTHBHOrO yCKO

pHTenH. YnpaaneHHe MOIUHLIMH pa3pHA

HHKaMH, qepe3 KOTOpLie OCyll{eCTBnHeTCH 

nHTaHHe, npOH3BOAHTCH C nOMOil.\hlO cne

UHanhHO pa3pa6oTaHHLIX nna3MeHHLIX ny

IlieK, o6ecnequaaiOIUHX HaHOCeKYHAHYIO 

TOqHOCTh. 

C !I€Abl0 6oAee 3rjJrjJeKmueHozo ucnoAb-
3oeaHUJI 3neKTpOHHLIX Konen; AnH ycKope

HHH HOHOB 6Lma TeopeTHqecKH paCCMOTpe

Ha $a30BaH yCTOHqHBOCTh 3neKTpOH-HOH

HOH CHCTeMLI, B KOTOpOH MHOrOKpaTHO 

npOHCXOAHT npon;ecc 3aXBaTa HOHOB 3neKT

pOHHLIM KOnbi.J;OM H c6poca HX nocne yc

KopeHHH. KoMneHcan;HH 3HeprHH, nepeAaH

HOH 3neKTPOHHhiM KonLUOM HOHaM, ocy

IUeCTBnHeTcH pe3oHaTopoM. liLino noKa

JaHo, qTO B TaKOH CHCTeMe HMeeT MeCTO 

aBTO$a3HpOBKa H qTo TaKOH pe)I(HM B npHH

uune B03MO)I(eH. 



HHOYKIIUOHHI>IU AUHeUHI>IU ycKopumeAI> 3AeKmpOH06 
CHJIYH)J, - UHJKeiCIIIOP KOAAeKIIU6HOZO YCKOPUIIe AJI 
•JIJKeAI>IX UOH06. Ha nepeOHeM nAOHe 6UOHa Ka.OO HOJI 
KaMepa 3AeKJipOHHOU nyu.tKU YCKOpu•eAJI. 
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~o•ozpa~UA ce~eHUU 3AeK.pOHHOZO 
KOAbi#Q 6 6UOUMOM CUHXPOHHOM C6e•e 

~ Ha paouyce 3,5 eM: 66epxy - 6 cpeo
., Heu nAocKoc•u aoze3a•opa; 6HU3Y -

CAeO KOA.I#Q 6 npOI#eCCe CMellleHUA 
cpeOHeU nAOCKOc•u HQ J CM. 

· ~·ozpa~UA CAeOa YCKOpeHHOZO 3AeK•· 
pOHHOZO KOAbi#Q. 

• 

~zMeH• pa6o~ezo xypHaAa c 3anuc•10 
pe3YA••a•o6 3KcnepuMeH•o6 no 3anyc- ~ 
KY KOMeK.U6HOZO YCKOpu•eAA UJICeAWX 
UOH06. ' 

Y ny Ab•a ynpa6AeHUA YCKOpu•eAeM .AJICeAWX UOH06: 
UOe• 3KCnepUMeH •. 



Beoy•c" pa6o•"' no coeepJUeHc•eoeaHUIO UHOYKJ# UOH
Hozo AUHei1Hozo ycKopu•eA.II CHJIYH,ll. Ha CHUMKe: 
noozo•oeKa ycKop.IIIOJI#eu ceKJ#UU K c•eH0061>1M ucnl>l
•aHU.IIM . 

• 

Aoze3a•op KOAAeK•ueHozo ycKopu•eA.II •.11.reAwx 
UOH06. Beoe•CJI MOH•a.r cuc•eMI>I UHfPAeK•opa. 

• 

Co3oae•c" Hoea.ll KaMepa aoze3a•opa MooeAu KoA
AeK•ueHozo ycKopu•eA.II. Ha CHUMKe: .. uc•oea.ll o6-
pa6o•Ka Kopnyca KaMepl>l Ha KapyceAI>HOM c•aHKe 
e1(3M . 



J 

• 

PyKoao.QsmHe 
H KOHCYRbTaTHBHwe 
opraHbi . . 

Me)K.QyHapo.QHbie 
CBH3H 
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~e.HTeJibHOCTb 

PYKOBO,ll;.H~HX 

H KOHCYJibTaTHBHwx 

opraHoB 

• 

--

13-16 ~Heap~ 1976 zooa cocmo~Aacb 

XXXIX ceccu~ Y~eHozo coeema 06'beAB
HeHHoro , BHCTBTyTa HAepHhlX BCCneAOBa
HHH. qneHhl YqeHoro coseTa 3acnywanB 
AOKnaA o BhlrronHeHBH peweHHH XXXVII B 
XXXVIII ceccHil, oTqeThl o HayqHo- Beene
AOBaTenLCKOH AeHTenLHOCTB na6opaTOpBH 
B 197 5 rOAY, HH<}lOpMaD;BIO 0 peweHBHX 
yqeHhlX COBeTOB ITO TeopeTBqeCKOH <}lB3B

Ke, <}lB3BKe BLICOKBX B HH3KBX 3HeprHH, 
0 Me:lKAYHapOAHOM COTPYAHBqeCTBe B CBH-
3HX OH..siH B 1975 rOAY B rrnaHax Ha 
1976 rOA, 0 KaApax CIIeD;BanBCTOB B3 CTpaH
yqacTHBD;. 

Ha CeCCBH 6hlnH IIOABeAeHLI BTOrB 
HAyqHo-BccneAoBaTenLcKoil AeHTenLHo
CTB HHCTBTyTa 3a IIHTHneTKY 1971 -197 5rr. 

YqeHhlH coseT yTsepABn HayqHyiO rrpo

rpaMMY OH..siH Ha 1976 roA, YAenHB rnas
Hoe BHHMaHHe 3$<lleKTHBHOMY BCIIOnL30Ba
HBIO 6a30BhlX ycTaHOBOK liHCTBTyTa, npo
AOn:lKeHBIO JKcrrepHMeHTOB Ha ycKopBTenHx 
H<I>B3 B APYrBx Hau;BoHanLHhlX B Me:lKAY
HapOAHhlX u;eHTpOB, pa3pa60TKe COBMeCTHO 
c H<I>B3 npoeKTa ycKopBTenLHO·HaKonB
TenLHoro KOMIIneKCa, <}lH3BqecKOMY nycKy 
peaKTopa HliP-2, coopy:lKeHBIO UBKnoTpo
Ha Y- 400, C03AaHHIO ycTaHOBKH "<!>", pa3-
BBTBIO CHHXpo<}la30TpOHa KaK penHTHBBCT· 
CKOrO yCKOpBTeng HAep, 3$<lleKTBBHOMY BC
IIOnL30BaHBIO JneKTpOHHO- BLiqHcnBTenLHOH 
TeX~BKB, C03AaHBIO KOnneKTHBHOrO yCKO
pBTeng T H:lKenhlX HOHOB, pa3BBTBIO OIIhlTHO
npoH3BOACTBeHHOH 6a3hl OH..siH. 

CeccBH OTMeTBna nnoAOTBOPHOCTL 
HayqHoro COTPYAHBqecTsa OH..siH c 0HKo
norHqecKHM HayqHhlM u;eHTpoM AMH CCCP. 

CocToHnHCL Bhl60phl Ha AO:lKHOCTB 3a
MeCTBTeneil ABpeKTopos na6opaTopHil HH
CTBTyTa. 

KoMumem IloAHOMo~,bJX Ilpeocmaeume
Aea 1 HIOHH 1976 rOAa OA06pBn pa6oTy 

liHCTBTyTa ITO BhliiOnHeHHIO HayqHo- Beene

AOBa TenLCKOH nporpaMMLI 197 5 rOAa H 

• 



Me~yHapO.D;HOMY COTpy.D;HH'IeCTBY 06'be
.D;HHeHHOrO HHCTHTyTa .H.D;epHbiX HCCne.D;O
saHHH. 0.D;o6peHLI nnaHLI coTpy.D;HH'IeCTBa 
na6opaTOpHH HHCTHTyTa C Hay'IHO-HC
cne.D;OBaTenbCKHMH UeHTpaMH CTpaH
yqacTHHU H .D;pyrHX CTpaH Ha 1976 ro.D; 
H nnaH npoBe.D;eHHJI Hay'IHbiX COBeiUaHHH, 
opraHH3yeMLIX OHJIH B 1976 ro.D;y. YT
sep:>K.D;eH npo6neMHo-TeMaTH'IeCKHH nnaH 
Hay'IHO-Hccne.D;oBaTenbCKHX pa6oT na6o
paTopHH Ha 1976 ro.D; H onpe.D;eneHLI rnas
Hble 3a.D;a'IH Ha 3TOT ro.D;. 

PaccMoTpeB 3a.HsneHHe llpaBHTenbcT
Ba Pecny6nHKH Ky6a o ero :>KenaHHH npH
coe.D;HHHTbC.H K CornaweHHIO o6 opraHH3a
UHH OHJIH OT 26 MapTa 1956 ro,D;a H 0 
npH3HaHHH HM ycTaBa OHJIH, KoMHTeT 
ITonHOMO'IHLIX llpe.D;cTaBHTene:H e.D;HHornac
HO npHH.Hn Pecny6nHKY Ky6a B 'IHCno ro
cy.D;apcTs-qneHOB 06'be.D;HHeHHOrO HHCTH
TyTa JI.D;epHbiX HCCne.D;OBaHHH. 

KoMHTeT llonHOMO'IHLIX llpe.D;cTaBHTe
ne:H npHHJin K CBe.D;eHHIO C006IUeHHe 06 
HcnonHeHHH 610.D;:>KeTa HHcTHTyTa 3a nJITH
neTKY 1971-1975 rr. H YTBep,D;Hn 6IO.D;:>KeT, 
WTaTHYIO 'IHCneHHOCTb H nnaH KallHTanb
HOrO CTpOHTenbCTBa Ha 1976 ro,D;. 

BHue-.D;HpeKTopoM 06'be.D;HHeHHoro HH
CTHTyTa JI.D;epHbiX HCCne,D;OBaHHH H36paH 
qneH-KoppecnOH.D;eHT BAH ,ZJ;.KHw. llpo-
4Jeccopy q.IIIHMaHe npo.D;neH cpoK nonHo
MO'IHH BHUe- .D;HpeKTOpa 06'be.D;HHeHHOrO HH
CTHTyTa .H.D;epHbiX HCCne.D;OBaHHH Ha O.D;HH 
ro.D;. 

2 UIOHJI COCiflOJIAOCb 11lOpJICeC11l8€HHOe 3a

ceOaHUe KoMHTeTa ITonHoMO'IHLIX llpe.D;
cTaBHTene:H npaBHTenbCTB rocy.D;apcTB
qneHoB OHJIH H Y'IeHoro coseTa OHJIH, 
nocBJIIUeHHoe 20-neTHIO HHCTHTyTa. 

B 3ace.D;aHHH npHH.HnH yqacTHe qpe3BLI
qaiHLie H IT~nHOMO'IHLie ITocnLI, OTBeT
CTBeHHLie coTpy.D;HHKH noconbCTB couHa
nHCTH'IeCKHx CTpaH, npe.D;CTaBHTenH nap
THHHbiX opraHOB, aKa,D;eMHH HayK H Kpyn-

• 131 

HbiX Hay'IHbiX UeHTpOB, BH.D;Hble yqeHble. 
llpe3H.D;eHT AKa.D;eMHH HayK CCCP aKa.D;e
MHK A .IT.AneKCaH.D;pOB OT HMeHH llpe3H
.D;HyMa BepxosHoro CoseTa CCCP BPY'IHn 
06'be.D;HHeHHOMy HHCTHTYTY JI.D;epHbiX HC
cne.D;oBaHHH op.D;eH ,ZJ;py:>K6LI Hapo.D;OB 3a 
ycnexH; .D;OCTHrHyTble B 4JyH,D;aMeHTanbHbiX 
H npHKna.D;HbiX HCCne,D;OBaHHJIX B o6naCTH 
4JH3HKH "3neMeHTapHbiX 'IaCTHU H .H.D;epHOH 
4JH3HKH, 6onbWOH BKna.D; B llO.D;rOTOBKy 
BbiCOKOKBanH4JHUHPOBaHHbiX Hay'IHbiX Ka.D;
pOB H pa3BHTHe Hay'IHO-TeXHH'IeCKOrO CO
Tpy.D;HH'IeCTBa COUHanHCTH'IeCKHX CTpaH. 

C o cnosaMH npHBeTCTBH.H BLICTynHnH 
llonHOMO'IHbie llpe.D;CTaBHTenH npaBH
TenbCTB CTpaH-y'IaCTHHU HHCTHTyTa, py
KOBO.D;HTenH Hay'IHbiX UeHTpOB, yqeHble 3THX 
CTpaH. 

3- 4 UIOHJI COCiflOJIAUCb 3ace(laHUJI 

XL c e ccuu Y'leHozo coeema. Ha ceccHH 
c .D;OKn a.D;aMH BbiCTynHnH aKa.D;eMHK A.A.Jio
ryHOB - "<l>H3HKa BbiCOKHX 3HeprHH", npo-
4Jecc op HryeH BaH Xbey H aKa.D;eMHKH.To
.D;opos - "TeopeTH'IeCKHe HCCne.D;OBaHHJI B 
o6naCTH 4JH3HKH 3neMeHTapHbiX 'IaCTEU", 
aKa.D;eMHK K.JiaHHyc H npo4Jeccop P .llo-
3e - " ABTOMa TH3aUHJI 4JH3H'IeCKOro 3KClle
pHMeHTa H HCllOnb30BaJJHe 3BM", qneH
KOppe cnOH.D;eHT UAH ,A.XpLIHKeBH'I 
"JI.D;epHaJI 4JH3HKa H HCCne.D;OBaHHJI C 
MHOr0 3apJI.D;HbiMH HOHaMH", aKa.D;eMHK 
H.Co.D;HOM "JI.D;epHa.H 4JH3HKa cpe.D;HHX 
3Hepr HH", aKa,D;eMHK Jl.llan "<l>H3HKa 
TBep.D;oro Tena H HCCne.D;OBaHHJI C HeHT
poHa,MH". 

neHLI Y'IeHoro coseTa 03HaKOMHnHCb 
c n poeKTOM npo6neMHO-TeMaTH'IecKoro 
nnaHa Hay'IHo-Hccne.D;oBaTenbCKHX pa6oT 
H Me:>K.D;yHapO.D;Horo COTPY.D;HH'IeCTBa na6o
paTop H:H Ha 1977 ro.D;, c peweHH.HMH ceccH:H 
yqeHbiX COBeTOB HHCTHTyTa no 4JH3HKe 
BbiCOKHX H HH3KHX 3HeprHH H YTBep.D;HnH 
peweHHe :>KIOpH 0 npHCY:>K.D;eHHH npeMHH 
OHJIH 3a ny'IwHe pa6oTLI 1975 ro.D;a. 

--------------------......... .... 
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CocTOJlnHCL BLI6opLI ua .IJ.OJDKHOCTH .D.H- . 

peKTOpOB H 3aMCCTHTene:H ,D.HpCKTOpOB Jia· 

6opaTOpHi HHCTHTyTa. 

X ceccuJJ Y<~eHozo coeema no meope
mu<~ecKou ¢u3UKe npoxo,IJ.una 14-16 ,IJ.exa 6-

p.11. Ha CCCCHH 6LinH 3acnywaHLI OTqe TLI 

0 BhlnOnHCHHH nnaHOB uayqH~X pa60T .H 

MC:>K,IJ.yHapO,D.HOrO COTPY.D.HHqeCTBa Jla6o pa • 

TOpHH TeopeTuqeCKOH I}>H3HKH 3a 1976 r o,IJ. •. 

qnCHhl COBeTa paCCMOTpenH CflC.D.YIOIUHC 

aonpocLI: 

- Bhlnonueuue peweuu:H IX ceccuu C o

BeTa; 

- o6cy:>K,IJ.CHHC H npHHJITHC HayqHLIX 

nnaHOB H nnaHa MC:>K,IJ.yHapO,D.HOrO COTp y,D.· 

uuqecTBa ua 1977 ro.D.; 

- yqacTue TeopeTHKOB OHRH B MC:>K.IJ.y· 

HapO,D.HhiX KOHI}JepeHUHJIX, CHMn03HyM aX, 

WKOnax, CCMHHapax. 

06cy,IJ.HB npo6neMLI u nepcneKTHBLI l}lu-

3HKH BLICOKHX 3HeprHH, YqeHLIH COBCT 

OTMCTHn 6onLWHC ,IJ.OCTH:>KCHHJI JITcl> B 

pa3pa60TKC OCHOBHLIX HanpaaneHHH $H 3 HKH 

3flCMCHTapHLIX qaCTHU H TCOpHH non.11. llo

nyqeHLI CYJUCCTBCHHhle ·pe3yflLTaTLI B 06· 

naCTH BLICOKHX 3HeprHH H 6onLWHX n e pe

,IJ.aHHhiX HMnynLCOB paCCCHBalOll{HXCJI q ac· 

THU, a TaK:>Ke B WH3HKe cna6Lix B3aHMo

.D.eiicTBHH H CTPYKTYPLI a,D.pouoa. 

YqeHLIH COBC1 OTMCTHn Ba:>KHOCTL .D. flh • 

ue:Hwero pa3BHTHJI uccne,IJ.oaauu:H no ua

nuTuqecKHM BhlqHcneHHJIM Ha 3BM. 

Y<~eHbtU coeem no ¢u3uKe BbiCOKux :JHep
zuu B 1976 ro,IJ.y 3ace,IJ.an .D.Ba:>K.IJ.LI. Ha 

XXI I ceccuu /26-28 Ma.ll/ qneHLI yq_e u oro 

COBCTa 3acnywanH .IJ.OKna,IJ. 0 BhlllOflHCHHH 

peweuu:H XXI ceccuu Yqeuoro coa eTa, 

oTqeTLI o pa6oTe cneuuanu3upoaaHHLI xo

MHTCTOB. 06Cy:>K,D.anHCh H3MCHCHHJI B TC" 

MaTuqecKHX nnauax uayquo-uccne,IJ.oaa

TenLCKHX pa6oT na6opa TopuH: B o6n acTH 

I}JH3HKH BLICOKHX 3HeprHH, BhlqHCflHT Cflh • 

HOB TCXHHKH H aBTOMaTH3aUHH. 

06cy:>K,IJ.CHLI H O,IJ.06peHLI .IJ.OKna,IJ.LI, npe,D.

cTaBneHHLie oT OHRH ua XVIII Me:>K,IJ.y

uapO.IJ.HYIO KOHI}JepCHUHIO no I}JH3HKC BLICOKHX 

3HepruH: . 

Ha XXIII ceccuu /23-26 HOJI6pJI/qne

HaM Yqeuoro coaeTa 6LWH npe,IJ.cTaaneHLI 

OTqeTLI 0 BhlnOnHCHHH Hayquo • HCCflC,IJ.OBa • 

TCflhCKHX pa60T B 1976 rO.IJ.Y H nnaH Kanu· 

TanOBflO:>KCHHH B TCKYIUCM n.IITHflCTHH Ha 

HCCflC,IJ.OBaHHJI B o6naCTH I}JH3HKH BhiCOKHX 

3Hepru:H. 

3acnywaHLI ,IJ.OKna,IJ.LI no OCHOBHLIM TC • 

MaM HayqHLIX pa60T, HHI}JOpMaUHJI 0 XO,IJ.e 

pa3pa60TKH YCKOpHTCflhHO·HaKOnHTCflhHO· 

ro KOMnnexca Hcl>B3, ,IJ.anLHeiiweM pa3au

THH CHHXpoi}Ja30TpOHa, "3aMOpO:>KCHHOH" 

nonHpH3oaauuo:H Muweuu . C,IJ.enaHLI .IJ.OKna

.D.LI o COTPY.D.HHqecTBe OHRH c Hcl>B3 u 

3KCnepHMCHTaX, BLinOnHJICMLIX Ha cep

nyXOBCKOM yCKOpHTene, a TaK:>KC 0 COB· 

MeCTHLIX pa6oTax yqeuLix OHRH H aMepu

xaucxux I}>H3HKOB ua ycxopuTene HY 11 /Ba-

TaBHJI/. • 

Ha coseT 6LinH npe,IJ.cTaaneHLI coo6-

meHHJI o pe3ynLTaTax XVIII Me:>K,IJ.yHapo,D.

uo:H KOHI}JepeHUHH no I}>H3HKC BLICOKHX 3Hep

rHH B T6unucu, nepcneKTHBax o6pa6oTKH 

l}lunLMOBoro MaTepuana u .IJ.OKna)l no ue

KOTOPLIM aonpocaM I}>H3HKH ue:HTpHHO. 

KoMHTCTLJ, 3ace,IJ.aHHJI KOTOPLIX npo

xo.uunu 13-15 anpen.11 H 19-22 OKT.116p.11, 

paCCMaTpHBanu npoeKThl HOBLIX 3KCnepu

MCHTOB; OTqeTLI no OT,IJ.CJlhHhiM npoeKTaM; 

BOnpoCLI, CBJI3aHHLie C opraHH3aUHCH co

TPY.D.HHqeCTBa OHRH u HHCTHTYTOB cTpau

yqacTHHU. 

KaMepHbiU KOMumem. Ha 3ace,IJ.aHHJIX 

paCCMaTpHBaJIHCh nnaHLI HCnOflh30BaHHJI 

npOCMOTpOBOrO H H3MCpHTCflhHOrO o6opy

,IJ.OBaHHJI, BOnpOChl npHOpHTCTOB HCCJIC,IJ.O" 

BaHHH, COCTOJIHHC ,IJ.en Ha TpeKOBhiX YCTa· 

HOBKaX. KoMHTCT OTMCTHfl ycneWHhiH XO.IJ. 

pa6oT no npoeKTY PHCK H no,IJ.rOTOBKe 
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BHCTJITYTOB CTpaH • yqacTHBU K o6pa60T • 
Ke <}loTorpa<}luii c :noii ycTaHOBKB. 

Ko;wumem no 3AeKmpoHH&rM 3Kcnepu
MeHmaM OCyiUeCTBmm 3KCnepTB3Y p.H,na HO" 
B~X npoeKTOB 3KCnepBMeHTOB B ycTaHO· 
BOK: "Hccne.nosaHHe npoueccos B3aBMO
,neiiCTBB.II nBOHOB C nOMOIULIO nOJI.IIpB 30" 
BaHHOH MBWeHB", "YcTaHOBKa ,IJ;JI.II BJyqe
HB.II nOJI.IIpB3aUBOHHbiX 3<}14leKTOB", "<l>B3HKa 
peJI.IITBBBCTCKBX n03BTpOHBeB", JiHC • 2, 
PHCK B ,npyrux. KoMBTeT nposen 3KcnepT
HYIO OUeHKY npBOpBTeTOB 3JieKTpOHHbiX 
3KCnepBMeHTOB B MeTO,IJ;B"leCKBX pa3pa6o
TOK. 

Ha 3aceoaHuAx ~omo3MYAbcuoHHozo 

KOMUmema paCCMaTpBBaJIBCL BOn'pOCbl, CB.II" 
3aHHble C o6pa60TKOH <}IOT03MYJILCBOHHO • 
ro MaTepuana, o6ny"leHHOro Ha CBHxpo
<}laJoTpoHe OH.HH B cepnyXOBCKOM y c
KOpBTeJie, o6cy~,naJIBCL BOnpOCbl BHe,npe
HB.II aBTOMaTB3aUBB B <}IOT03MYJILCBOHHble 
BCCJie,IJ;OBaHB.II. 

Y'leHbJil coeem no ~U3UKe HU3KUX 3H ep
zuil B 1976 ro.ny nposen .nse ceccuu, Ha 
KOTOpbiX O.IJ;06pBJI OT"leTbl npe,nce,na TeJI.H 
CoBeTa o BblnonHeHBB peweHBii npe,nbl,ny
IUBX ceccuii, a TaK~e coo6IUeHB.H npe.n
ce,naTeneii cneuuaJIB3BposaHH~x KOMBTe
TOB 0 pa6oTe B peweHB.IIX KOMBTe TOB. 

Ha XXII ceccBB /26-28 Ma.H/ 6b1JIB 
paCCMOTpeH~ HayqHa.ll nporpaMMa B p e" 
3YJILTaTbl BblnOJIHeHB.II npo6JieMHO·TeMa· 
TB"leCKOrO nJiaHa Jla6opaTOpBB .H,nepHLIX 
peaKUBH, a Ta~e o6cy~,neHbl npe.nno~e

HB.II .IJ;BpeKUBH na6opaTOpBH 06 B3MeHeHB· 
.IIX npo6JieMHO·TeMaTB"leCKBX nJiaHOB Ha 
1977 ro,n B 06JiaCTB <}IB3BKB HB3KBX 3Hep
rBH B CTPYKTYPbi .11,npa. JibiJIO npe,ncTaB
neHo coo6weHBe o coTpy.n;HB"lecTBe OH.HH 
B BapwascKoro ueHTpa .H,nepHoii <}IB3BKB 
no coopy~eHBIO UBKJIOTpOHa Y • 200II B 
,npyrux KpynHbiX 3KcnepBMeHTaJILHbiX y c
TaHOBOK. 
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Ha XX II I ceccuu /30 Ho.116p.11 - 3 .ne
Ka6p.H/ qJieHbl Y"leHoro coseT a Jacnywa
JIB OT"leTbl .IJ;BpeKUBB Jia6opaTOpBH 0 Bbl" 
nOJIHeHBB npo6JieMHO • TeMa TB"leCKOrO nna • 
Ha Ja 1976 ro.n B B3MeHeHB.IIX B nnaHax 
Ha 1977 ro,n. Hau6onee no.npo6Ho o6cy~
.nanocL cocTO.IIHBe pa6oT no coopy~eHBIO 
HJiP-2 B Y-400. 

Ha ceccuu 6biJIB c.nenaHbl coo6weHBJI 
o nnaHax Me~,nyHapo,nHoro coTpy,nHB"leCT
sa OH.HH Ha 1977 ro.n, o6 BTorax pa6oTbl 
HaB60Jiee Ba~HbiX Me~,nyHapO.IJ;HbiX KOH" 
<}lepeHUBH B COBeiUaHBH, opraHB3yeMbiX 
OH.HH BJIB c yqacTBeM .nenerauuii OH.HH. 

CoseT B36paJI HOBbiH COCTaB pa60"'BX 
opraHOB cneuBaJIB3BpOBaHHbiX KOMBTeTOB. 

KoMBTeTbl no HeiiTpOHHoii <}IB3BKe, 
CTpyKType .H,npa B <}IB3BKe T.ll~eJILIX BOHOB 
C06BpaJIBCL Ha CBOB 3aCe,naHB.II ,IJ;Ba~,IJ;LI 

/6-8 anpen.11 a 26-28 .neKa 6p.H/. 

Ko;wumem no HeilmpoHHoil ~u3uKe Ja
cnywan BH<}IOpMaUBIO ,IJ;BpeKUBB ~H<l> 0 ,neg-
TeJILHOCTB Jia6opaTOpBB, no,nrOTOBKe 
nyCKOHaJia,IJ;O"'HbiX pa60T Ha peaKTOpe 
HliP- 2, no.nroTOBKe <}IBJB"lecKBX 3Kcne
pBMeHTOB Ha HJi P- 2 B COCTO.IIHBB pa60T 
no B3MepBTeJILHO- Bbi"'BCJIBTeJILHOMy UeHT
py Hli P- 2 B o6cy.nun npe,nno~eHBJI o6 B3-
MeHeHBJIX npo6neMHO·TeMaTB"lecKoro nna
Ha. 

qJieHbl KOMBTeTa 06MeH.HJIBCL Hay"'HOH 
BH<}IOpMaUBeii 0 pa6oTe BHCTBTYTOB CTpaH • 
yqacTHBU B 06JiaCTB HeHTpOHHOH <}IB3BKH. 

Ko;wumem no cmpyKmype Aopa Jacny
wan BH<}IOpMaUBIO 0 BblnOJIHeHHH peweHHH 
KOMBTeTa. 

JibiJIO paCCMOTpeHO COCTO.IIHHe 
cneKTpOMeTpB"leCKBX BCCJie,IJ;OBaHBH .H,nep· 
HbiX B3JiyqeHBH C nOMOIULIO nonynpOBO,IJ;HB" 
KOBbiX ,neTeKTOpOB B MaTeMaTH"leCKOMY 
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o6ecneqeHHro oopa6oTKH cneKTpoMeTpu-
qecKoii HHcilopMauuu B JIJIII. 

qneH~ KOMHTeTa o6cy~HnH nnaH- r pa
illHK pa60T no C03~aHHlO CHCTeM~ 
JICHAIIII-2, COCTO.IIHHe pa6oT no y c Ta
HOBKe CIIHH H pe3ynhTaT~ 3KcnepuMeH
TOB Ha MO~enH yCTaHOBKH. 

B~nH paccMoTpeH~ npe~no)l(eHH.II o Ho
B~X 3KCnepHMeHTaX, H3MeH~HH.II B npo6-
neMHO·TeMaTuqeCKOM nnaHe "JIJIIJ, a Ta'K
)I(e npoeKT nnaHa Me)l(~yHapo~Horo coTpy~
HuqecTBa Ha 1977 ro~. 

_ Ha 3ace~aHH.IIX KOMHTeTa 6~nH ~ono
)l(eH~ Hau6onee HHTepecH~e pe3yn~>TaT~ 

HayqH~X HCCne~OBaHHH, B~nonHeHHbiX B 
Jia6opaTopuB: JI~epH~x npo6neM, a TaK)I(e 
pe3yllhTaT~ . HeKOTOp~X HayqHI>IX pa6oT, 
nonyqeHH~e B cTpaHax-yqacTHHUax OH JIH. 
3acnywaHa HHcllopMaUH.II o pa6oTe p.11~a 
KOHcilepeHUHH H COBell.{aHHH no TeMa THKe 
KOMHTeTa. 

KoMumem no (/Ju3uKe mRJKeAbiX uoHoa 
o6cy~Hn ~OKna~~ 06 OCHOBHI>IX Hay qH:biX 
HanpaBneHH.IIX Jla6opa TOpHH .ll~epHI>IX p eaK
uuii. KoMHTeT 03HaKOMHnc.ll c pe3yn~>Ta
TaMH KOHTpOllhH~X 3KCnepHMeHTOB n o CHH
Te3y 104 3lleMeHTa. l.jneH~ KOMHTeTa 3a
cnywanH HHcilopMauuro o pa6oTax no CHH
Te3y 107 3neMeHTa, o~o6punu npor paM
MY JIJIP no CHHTe3y T.ll)l(en~X H CBepx
T.ll)l(en~X 3lleMeHTOB C HCnOllh30BaHHeM 
nyqKOB KanhUHJI·48. 

KoMHTeT no~ep)l(an npe~no)l(eHHyro ~H
peKuueii JIJIP nporpaMMY nycKoBoro MH
HHMyMa no coopy)l(eHHlO UHKllOTpOHa 
Y-400. 

B~nH 3acnywaH~ HHcilopMaUH.II OHMY . 
0 COCTQ.IIHHH pa60T no , coopy)l(eHHID Kon
neKTHBHOrO YCKOpHTell.J! T JI)I(elli>IX HOHOB 
H npe~llO)I(eHH.II JIB3 no pa3BHTHlO YCKO· 
pHTenhHOH 6a3~ ~n.ll YCKOpeHH.II pen.IITH
BHCTCKHX HOHOB. 

llpeMJH1 OMHM 
3a 1975 ro~ 

Ha COHCKaHHe npeMHH 061>e~HHeHHO

ro HHCTHTyTa .ll~epHI>IX HCCne~OBaHHH 3a 
1975 ro~ 61>1nH Bhi.nBHHYTI>I nyqwue HayqHo
uccne~oBaTenhCKHe TeopeTuqecKHe H JK
cnepuMeHTanhHI>Ie, a TaK)I(e HayqHo- Me To
~HqecKHe H HayqHo·TeXHHqeCKHe pa60TI>I, 
BhmonHeHHI>Ie coTpy~HHKaMH HHCTHTyTa. 

PeweHHeM YqeHoro coBeTa OHJIH OT 
3 HIDH.II 1976 ro~a npucy)l(~eH~ cne~YlOIUHe 
npeMHH: 

no HayQHO-HCC~e~OBaTe~bCKHM 

TeopeTHQeCKHM pa6oTaM 

Ilepaa.11 npeMuJI: 
"KBaJuqacTHqHI>Ie H clloHOHHI>Ie HHJKo-

ne)l(aJUHe COCTO.IIHH.II ~ecilopMHpOBaHHhiX 

.ll~ep". 

AaTop~>~: C.II.HBam>Ba, A.A.KopHeii
qyK, JI.A.ManoB, B.r .ConoB~>ea, C.H.cl>e
~oToB, H.IO.lliupuKoBa. 

Bmopa.11 npeMuJI: 
" HcnonhJOBaHHe HenepeHopMupye-

MI>IX Teopuii non.11 B WH3HKe JneMeHTapHI>IX 
qacTHU". 

ABTOp: A. T .cl>ununnoB. 

no HayQHO-HCC~e~OBaTe~bCKHM 

3KCIIepHMeHTa~bHbiM pa60TaM 

Ilepaa.11 npeMUJI: 
"0TKpi>ITHe H HCCne~OBaHHe HOBOrO TH

na peaKUHH Me)l(~y CllO)I(HI>IMH .ll~paMH -
rny60KOHeynpyrHX nepe~aq HYKHOHOB". 

ABTopl>l: A.r .ApTrox, JI.Bun~>qHHCKH, 

B.B.BonKOB, r .«l>.rpu~HeB, B.JI.MuxeeB, 
A.M.CyxoB. 

,l(ae amopble npeMuu: 
1. "Hccne~oaaHue pe~KHX pacna~oa 

MlOOHOB H nHOHOB". 



ABTopw: C .M.KopeH'IeHKO, li.W.Koc
THH, r.B.ManenbMaxep, K.r.HeKpacoB ' 
B.C.CMHPHOB. 

2. "06Hapy)l(eHae, accne.nosaHHe H 
HHTepnpeTanas nponeccos KBa3Hynpyro
ro Bhi6HBaHHS npOTOHaMH BhiCOKHX 3Hep
rHi .IJ;eiTpOHOB, renas-3, TpHTHS H re
nas-4 H3 ps.na s.nep B ycnosasx 6onhwoi 
nepe.na'IH HMnynbca" . • 

ABTOphl: JI.C.A)I(rHpei, ,ZJ;.H.linOXHH· 
nes, H.K.B3opos, B.H.KoMapos, M.r.Me-
utepsKOB, B.ll.3penos, li.C.HeraHoB 
B.H.lleTpyxHH, O.B.Cas'leHKO, 3. Tew. 

flo Hayqab-MeTO~JfqeCKKM 

K Hayqao-TeXHKqeCKKM 

pa6oTaM 

IlepeaR npeMuR: 
"Pa3pa60TKa H C03.IJ;aHHe MHOrOKaHanb

HOi CHCTeMw .npeiclloswx KaMep .nns 3Kcne-

-·-
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pHMeHTOB no ynpyrOMY pacceSHHIO nHOHOB 
H Ka OHOB Ha 3neKTpOHaX". 

ABTOphl: c.r .liacana.n3e, A.C.Bo-
.nonbRHOB, T.C . HHrMaHoB, B .ll.llyraqe
BH'I , B.,D;.Ps6nos, ,D;.B.YpanbCKHi, 
3.H.QhlraHoB, M .,D;.IIIacllpaHoB. 

,l(ee emop&le npeMuu: 
1. "KoMnneKc pa6oT no C03.IJ;aHHIO 

BbiCOKO'IYBCTBHTenbHOrO KBaHTOBOrO 
csepxnposo.nsutero HHTepcllepoMeTpa". 

AsTophl: li.B.Bacanbes, B.r.rpe6aH
HHK, B.B.,ll;aHHnos, A.H.HsaHeHKO, 
E.B.Konwqe:fi'a, B . r .CHMKHH, B.H. Tpoclla
MOB. 

2. "Pa3pa60TKa H H3rOTOBneHHe nony
npOBO.IJ;HHKOBbiX .IJ;eTeKTOpOB .IJ;nS cneKTpo
MeTpH'IeCKHX HCCne.IJ;OBaHHH". 

AsTopbl: Q.Bblnos, H.H.ErowHH,.C.Op
MaH.IJ;)I(HeB, li.ll.OcHneHKO, JI.IOpKOBCKH. 



Y~eHbiU co6elll - PYK0600Jii/IUU Hay~
HbiU opzaH OH.JIH. B no6eC~tKe OHJI 
JIH6apcKoii XXXIX ceccuu Y~eHozo 
co6emo OH.JIH 6b111u: uH(JOpMaJJUJI ou
peKmopa HHcmumymo oKoOeMUKO 
H.H. Eozo11106o6o o 6blnOAHeHuu pe
weHuii Co6emo, om~emHbJe OOKIIOObl ou
peKmopo6 11o6opomopuii, npeoceoo•e
Aeii ceKJJUU Y~eHozo co6emo no llleo
pemu~ecKoii ljU3UKe, ljU3UKe 6biCOKUX 
U HU3KUX 3Hepzuii, UIIIOZU MeJKOYHO
pOOHOZO compyOHU~eCIII60 U C6Ji3eiiHH
CriUIIIYIIIO, Y•6epJKOeHUe MOHO HOY~HbiX 
UCC/Ie0060HUU HO 1976 ZOO U Op. 

Y~eHblii co6em omMemuA ycnewHyiO pa-
6omy KOAAeKIIIU606 11o6opomopuii HH
cmumymo li n11mu11emKe 1971-1975 zz., 
nolly~eHUe ljyHOOMeHIIIOIIbHbiX pe3yllb-
11101/106 U OIIIKPbii/IUJI H06biX 60JICHbiX 116-
AeHUU 6 06/IOCI/IU ljU3UKU 3/leMeHIIIOp
HbiX ~OCIIIUJJ U ljU3UKU OIIIOMHOZO JiOpa. 

flo ceccuu 6bJIIU 6py~eHbl ounAOMbl o 
npeMUJIX OH.JIH 30 11y~wue HOY~Hble 
pa6ombl 1975 zooo. Ilep6oll npeMUJI 
npucyxoeHo 30 pa6omy "HccAeOo6o- ~ 
HUll no K60HIII060ii meopuu no1111 " . Ho 
CHUMKe: OKOOeMUK H .H.EOZ0/110606 
6py~oem ounAoM oOHOMY U3 o6mopo6 
pa6ombl M.Momee6y. 



C uHmepecoM 6blll 3ac11ywaH ooKAao aKaoeMuKa AMH 
CCCP H.H.E11oxuHa "CocmOJIHue u nepcneKIIIU6bl coe
MeCIIIHblX UCCIIe006QHUU no UCnOIIb306QHUIO JIOepHbiX 
'lacmu~ OIIJI Ae'leHUJI 3/IOKa'lecmeeHHbiX onyxo11eii". 
OmMe'leHa nAooomeopHocmb Hay'IHozo compyoHu'lecmea 
OH.JIH c 0HKOAozu'lecKUM Hay'IHblM ~eHmpoM AMH 
CCCP. 



3a 60AI>WUe 3QCAYZU 6 pa36UIIUU fPU3UICU 6 CllpaHax
Y'IOCIIHUfiOX, MeJICOyHapOOHOZO HQY'IHOZO COIIPYOHU· 
'leCII6Q U 6 noOZOII061Ce HQY'IHIJIX ICaOp06, a fiQICJICe 

6 C6JI3U C XX- AeiiUeM 061>eOUHeHHOZO UHCIIUIIylla 
6oA~tWaJI zpynna y'leHI>IX OHJIH u cllpaH- y'laCIIHUfl 
HazpaxoeHa opoeHaMu, MeOaAJIMU, 3HaiCaMu u ounAo
MaMu zocyoapc•6- 'IAeHo6 HHc•u•y•a. Ha CHUM ICe: 
JloAHOMO'IHI>Iii Jlpeoc•a6ulleA~> qccp 6 OHJIH a~ea
oeMuK .R.KoxewHuK 6py'lae• cepe6pliHYIO MeOaAI> 
AH qccp "3a 3ac.11yzu nepeo HayKoii u 'leAo6e'lec•-
6oM" aKaoeMUKY H.M. ~paHKy. 

lloAHOMO'IHI>Iii Jlpeoc•a6ulleAI> BHP 6 OH.RH aKaoeMUK 
JI.lla.11 6py'lae• npo,Peccopy B.r.CoA061>e6y ounAoM 
u 3Ha'loK "YoapHUK •pyoa ", y'lpexoeHHWil Co6e•oM 
MUHUCIIP06 BHP. 

JlOAHOMO'IHWU JlpeOCIIQ6U• 
IleAl> CCCP e OHJIH npo
,Peccop A.M.lle•pocUHII 
6PY'IU.il opoeH Tpyoo6ozo 
KpacHozo 3HaMeHu BUfle
oupeKIIOPY OHJIH 'IAeHy
KqppecnoHOeHIIY BAH 
)f.Kuwy, opOeH "3HaK Jlo
'le•a" - OOKIIOPY G.C.11o· 
6UHCKOMY, opOeH ,llpyx61>1 
Hap0006 - 6Ufle• OUpeKIIO" 
py OH.RH npo,Peccopy 
q.HJUMQHe. 



CnelluaAu3upo6aHHI>Je KoMumembl 
OH.RH 6eoym 6oA1>wy10 pa6omy no Ko
opouHaiiUU HQY'IHI>IX UCCAe006QHUU 6 
OH.RH u uHcmumymax cmpaH- y'lacmHull, 
no noozomo6Ke npoeKmo6 H061>1X 3K
cnepuMeHmo6. 

Ha O'lepeoHou, V111 ceccuu KoMumeJJa 
no CIIPYKJJype JIOpa 6biA 3QCAyWaH 
pJIO Hay'IHI>IX OOKAaOo6 o pa6o11ax, 
6blnOAHeHHI>IX 6 Jla6opa11opuu JIOep
HbiX npo6AeM, coo6111eHuJ1 o pa6ome 
OpZKOMUIIeii06 KOH/fiepeHIIUU U C06e
JIIQHUU, npo600UMI>IX OH.RH, paccMom
PfHbl nAaHbl MeXOyHap60HOZO Hay'I
HOZO COIIPYOHU'IeCII6a. 
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Me)f{,QyHapo,QHhie 
CB.H3H 
H HayqHoe 
COTpy,QHJ1qeCTBO 

• 

: 

B 1976 ro)J.y B cooTBeTCTBHH c YcTa

BOM 06~e,IJ,HHeHHOrO HHCTHTyTa H)J.epH~X 

HCCne)J.OBaHHH, llHTHneTHHM nnaHOM pa3BH· 

THH OIUHf Ha 1976-1980 ro.D.~ H npo6neM

Ho-TeMaTuqecKHM nnaHOM HayqHo-uccne

.D.OBaTenLCKHX pa60T H Me)K)J.yHapO)J.HOrO 

COTPYJJ.HHqecTBa Ha 1976 ro.D. 06~e.IJ.HHeH
H~M HHCTHTYTOM OCy~eCTBnHnOCb WHpO

KOe COTPYJJ.HqecTBO , paJBHBanucL CBHJH 

c HayqHo-uccne,IJ,oBaTenLcKHMH opraHHJa

UHHMH CTpaH·yqacTHHU HHCTHTyTa H )J.py

rHX CTpaH, a TaK)Ke Me)K)J.yHapO)J.H~MH Ha · 

yqH~MH OpraHH3aUHHMH. 

0CHOBH~e peJynLTaT~ HayqHo-TeXHH

qeCKOrO COTPYJJ.HHqecTBa OHJIH Ja 1976 

rO)J, Bbipa)KaiOTCH B cne)J.yiOIUHX HTOrOBbiX 

JJ.aHH~x: 

- HJ o6~ero qucna 195 HayqH~x TeM 

COBMeCTHO C HayqHo-uccne)J,OBaTenbCKHMH 

OpraHH3aUHHMH CTpaH·yqacTHHU HHCTHTy

Ta BblllOnHHnHCb 172 TeMbl /OKOnO 90G/o/, 

C HayqHbiMH UeHTpaMH )J.pyrHX CTpaH -

23 TeM~; 

- no aonpocaM HayqHo-TexHuqecKoro 

COTPYJJ.HHqecTBa H JJ.nH yqacTHH B HayqHLIX 

COBe~aHHHX B CTpaHLI·yqacTHHUbl KOMaH

)J.HpOBaHO 512 COTPY.D.HHKOB /388 - c uenLro 

B~nonHeHHH COBMeCTHbiX pa60T, 06MeHa 

Oll~TOM H 124 - )J.nH yqacTHH B HayqHbiX 

KOH<lJepeHUHHX, COBe~aHHHX H WKOnax/; 

- HJ cTpawyqacTHHU /KpoMe CCCP I 
npHHHTO 1665 cneuuanHCTOB, B TOM quc

ne 586 - ,IJ,ns yqacTHH B pa6oTe 49 HayqHLIX 

coaemaHHH, npoae.D.eHH~x OHJIH; 

- 76 COTPY.D.HHKOB HHCTHTyTa 6~nu Ha

npaaneHLI Ha Me)K,IJ,yHapO)J.H~e KOH<lJepeHUHH 

H B HayqH~e UeHTpbl CTpaH·HeyqacTHHU; 

- HJ HayqHo-uccne,IJ,oBaTenLcKHX op

raHHJauuu, HayqH~X UeHTpOB H Me)K)J.yHa

pO)J.H~X opraHH3aUHH CTpaH·HeyqaCTHHU B 

OHJIH 6~no npHHHTO 300 yqeH~x H cne

UHanHCTOB )J,nH COBMeCTH~X HCCne)J.OBaHHH, 

KOHCynLTaUHH H yqaCTH)I B HayqH~X CO Be

~aHHHX H ceMHHapax OHJIH; 

- B HHCTHTyTe pa6oTanH 13 CTHlleH

,IJ,HaTOB H3 6 CTpaH . 



COTPYAHHqecTBO 

C HayqHblMH Q8HTpaMH 

CTpaH-yqaCTHHQ 

CoTPYAHH'IeCTBO OHJIH co cTpaHaMu
yqacTHuu;aMB ycneumo pa3BBBaJIOCh no Tpa
AHUHOHHhlM AJIH OH.HH Hay'IHbiM Hanpaane
HBHM, OXBaTblBaiOII.{HM lPB3H'IeCKBe HCCJie • 
AOBaHHH H MeTOAB'IeCKHe pa3pa60TKH. 

,lJ;aJibHeHWeMy pa3BBTBIO CBH3 eif 06'be • 
AHHeHHOrO BHCTBTyTa C Hay'IHO"HCCJieAO" 
BaTeJibCKBMB opraHB3al{HHMH CTpaH· 
yqacTHHU B 3Ha'IBTeJibHOH Mepe cnoco6-

CTBOBaJIH KOMaHABPOBKB B 3TH opraHB3a· 
IIHB aenyll{BX y'leHhlX OII.HII, rne OHH yqacT
BOBaJIB B o6cy~AeHBB nepcneKTBB pa3BB· 
THH Hay'IHO·TeXHH'IeCKOrO COTPYAHH'IeCT· 
Ba, 3HaKOMBJIHCb C Be.I(yll{BMHCH TaM pa· 
6oTaMH, BbiCTynaJIB C JieKI.{HHMH H AOKJia· 
AaMH. IIHCTHTYT npOAOJI~aJI KOMaHAHpo
BaTb CBOHX COTPYAHBKOB B CTpaHhl·yqacT· 
HHI.{hl He TOJibKO Ha KOpOTKBe CpOKH, HO 
u Ha 6onee AJIBTeJibHoe apeMH - 1 4. ,5 rona. 

Y'laCTHBKB Me~nyHaponHoro coTpyn
HB'IeCTBa no B3y'leHBIO TeOpHH B3aBMO· 
AeHCTBHH 3JieMeHTapHbiX 'laCTBI.{ BHOCHT 
3Ha'IHTeJibHhlH BKJiaA B BhlnOJIHeHBe Hayq
HbiX nJiaHOB BHCTBTYTOB CTpaH- yqaCTHBI.{. 
bOJibWaH OpraHB3al{BOHHaH pa6oTa 6biJia 
nponenaHa a CBH3B c npoaeneHHeM XVIII 
Me~nyHapoAHOH KOH!l>epeHu;BH no lPB3BKe 
BhlCOKBX 3Hepruii /T6unucu, HIOJib/ u IV 
Me~nyHaponHoro coaell{aHBH no HeJioKaJIL· 
HOH KBaHTOBOH Teopuu noJIH I AnywTa, an
penh/. Ha 3TBX KoH!l>epeHu;BHX TeopeTHKB 
OIIJIII 3a'IHTaJIB o63opHhle B npurnaweH
Hhle AOKJiaAhl, B KOTOpbiX CAeJiaHbl npen
cKa3aHHH PHAa lPB3B'IeCKBX 3qxpeKTOB, o~u
naeMhlX npH CBepXBhlCOKHX 3HeprHHX, B 
npenno~eHLI 3KcnepuMeHThl no ux npoaep
Ke. 

Pe3yJihTaTbl COBMeCTHbiX HCCJieAOBa· 
HBH no npo6JieMaM TeopBB HAepHOH CTpyK
Typbl xapaKTepB3YIOTCH BblllOJIHeHBeM He-
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CKOJibKBX AeCHTKOB Hay'IHbiX pa6oT, HMero· 
ll{HX 6 0JiblleH 'laCTbiO CMewaHHble aBTOp
CKBe KOJIJieKTHBbl, AOKJia,I(aMH ·Ha BCeX Kpyn· 
HhlX COBell{aHHHX, KOH!l>epeHI.{BHX B WKO· 
nax n o HAepHOH lPB3BKe. HanpHMep, no 
TeOpBB HAepHhlX peaKI.{HH ony6JIHKOBaHO 
54 pa60 Tbi, B3 HBX 27 - C yqaCTHeM 'COT
PYAHBKoa u3 uHcTuTyToa cccP, qccP, 
r ,D;P. T e9peTHKH llOJibWB H PyMbiHHH HC

noJib3YIOT TaKHe !l>opMhl coTPYAHH'IeCTBa, 
KaK KOHCYJILTau;uu H ceMBHaphl. Ha Me~ny
HapoAHhle B Hal{BOHa)IbHbie KOH!l>epeHI.{BH 

no 3TOH TeMe npencTaaneHo 3a 1975-
1976 r r . 15 AOKJiaAOB, B OCHOBHOM 06· 
30pHbiX . 

B o 6nacTH lPH3HKH BhiCOKBX 3Hepruii 
IIHCTHTYTOM noJiy'leHbl HOBble Hay'IHbie pe-
3yJILTaTbi, npoaeneH PHA MeTOAB'IeCKHX 
uccnenoaaHHH, nony'leHa 6onLwaH 3Kcne
puMeHTa JILHaH HHlPOPMal{HH Ha ycTaHOBKaX, 
OII.HII, pa6oTaawux Ha CBHxpo!l>a3oTpq_He 
B ,l(y6He , YCKOpHTeJIHX B llpOTBHHO H lia • 
Taauu. Ba~Hoe MecTo 3aHHMana opraHu-
3au;HH COTPYAHB'IeCTBa B CBH3eH no o6-
pa60TKe nOJiy'leHHOrO 3KCnepHMeHTaJibHO· 
ro Ma Tepuana. B pa6oTax Ha KpynHhlX 
HaY'IJ!biX ycTaHOBKax liHC, "JIJOAMBJia", 
2-MeTpOBaH nponaHOBaH KaMepa, 1-M·eTpo· 

aaH ~HAKoaonoponHaH KaMepa, MHC, 
PIICK, "runepoH", a TaK~e c HAepHbiMH 
lPOT03MYJibCBHMB CJIO~BJIBCb r _pynnhl 
COTPYAHB'IeCTBa, npoBOAHII.{Be AJIH Bhlnon
HeHBH CBOeH Hay'IHOH nporpaMMbl He TOJibKO 
HHTeHCBBHbiH 06MeH cneu;BaJIBCTaMB, HO 
B peryJIHpHbie BCTpe'IB B lPOpMe pa60'IBX 
COBell{aHBH. 

B -p e3yJILTaTe wupoKoH Koonepau;uu 
H pa3B Toro coTPYAHB'IeCTBa c TaKBMB 
KpynHeHWBMB Hay'IHbiMB u;eHTpaMB CTpaH • 

yqacTHHI.{ , KaK II$B3 AH r .UP /UoiiTeH/' 
Ull$11 / liynanewT/, $M qcAH /llpara/, 
IIJIIIJI3 liAH B BXTU /Co!l>BH/, $11 AH 
CCCP / MocKaa/, TrY /T6unucu/ u 
II$B3 /CepnyxoB/, B HCCJieAOBaHBHX 
B3aBMOAeHCTBHH HeHTpaJibHhlX KaOHOB C 
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BemecTBOM H xapaKTepHCTHK pacna~a Kao
HOB npH JHeprHH BLIWe 10 T3B ~OCTHr· 
HYTLI 3Ha'IHTenbHLie Hay'IHLie pe3yn bTa· 
Tbl. C nOMOIUbiO ycTaHOBKH liHC Ha ~jlr· 
HHTHble neHTLI 3anacaua HHcilopMa:o;HJI npa-
6nH3HTenbHO 0 3 MAH. C06b1THH. llo pe-
3ynbT8.TaM o6pa60TKH nony'leHHbiX MaTe· 
pHanoB ~OnO)KeHO Ha COBeiUaHH.IIX H KOH • 
cilepeHD;H.IIX H ony6nHKOBaHO B ne'laTH CBLI· 
we 30 pa6oT. 

B HCCne~OBaHHH MHO)KeCTBeHHOrO pO)K• 
~eHH.II 'laCTHU B nHOH·HyKnOHHbiX H nHOH• 
.ll~epHbiX B3aHMO~eHCTBH.IIX npH HMnynb• 
ce 40 T3B/c npHH.IInH aKTHBHOe yqa cTHe 
16 na6opaTOpHH 8 CTpaH, KOTOpble o6pa· 
6oTanH nonoBHHY JKcnepaMeHTanbHoro Ma
Tepaana, nonyqeuuoro c 2-MeTpoBoii npo
naHoBoii KaMepLI. 

B o6nacTH pa~HOXHMHH npo~on)l{anHcb 
COBMeCTHble HCCne~oBaHH.II ~HcllcilY3HH 
cnanoreHHLIX pa~HOaKTHBHbiX npo~yKTOB B 
cllonLrax H3 TyronnaBKHX MeTannoB H a6-
cop6:u;HH Ha noBepXHOCT.IIX JTHX MeTannoB, 
'ITO Ba)KHO ~n.ll pa3pa60TKH MeTO~OB c eneK· 
THBHOrO Bbl~eneHH.II KOpOTKO)KHBYJ.UHX H30• 
TOnOB ~.II nporpaMMbl JICHAllll. )l;pyrae 
COBMeCTHLie JKCnepHMeHTbl nOKa3anH, 'ITO 
HeHTpOHO~ecilHUHTHble pa~HOaKTHBHble HyK
nH~LI TJI)Kenblx JneMeHTOB, nonyqaeMble ua 
cauxpo:u;HKnoTpoue OHJIH, JIBn.IIIOTC.II Becb
Ma nepcneKTHBH:t>IMB; B Me~HKo-6aonora

'leCKHX HCCne~OBaHH.IIX. 
OcymecTBnJinacL TaK)Ke wapoKaJI npo

rpaMMa COTPY~HH'IeCTBa H CB.II3eH ·c 'lexo
cnoBaD;KHMH YHHBepcaTeTaMH, HA<I> B liy
xapecTe, MOCKOBCKHM rocyHHBepCHTeTOM 
B co3~aHHH ycTaHOBKH CllHH B Ka'leCTBe 
JKCnepHMeHTanbHOH 6a3bl ~n.ll HOBOrO B 
cTpauax-yqacTHHD;ax OHJIH uanpaBneHH.II -
accne~oBaHHJI pacna~a pa~aoaKTHBHLIX 

.ll~ep, OpHeHTHpOBaHHbiX npH CBepXHH3KHX 
TeMnepaTypax. Ha ~eiicTBYIOIUeM Ma KeTe 
ycTaHOBKH nony'leHbl nepBble JKCnepHMeH· 
TanbHble pe3ynLTaTbl, c yqacTHeM q exo
cnoBa:o;KHX H 6onrapCKHX cne:u;HanHCTOB 3a· 
nymeua cacTeMa nporpaMM o6pa6oTKH HH
cllopMa:o;HH Ha ~M. 

• 

B o6naCTH CHHTe3a Ha YCKOpHTenJIX 
CBepXTJI)KenbiX JneMeHTOB JcllcileKTHBHO pa3-
BHBanocL coTpy~HH'IeCTBO c I.J,HJIH B Poe
ceu~oP4>e 1r ,D;P I, HJIH qcKA3 B P)Ke)KP. 
lqccP I no pa3pa6on<e MeTo~HKH a Bbl
~eneHHIO cilpaKD;HH CBepXTJI)KenbiX JneMeH· 
TOB H3 MHWeHeH KIOpHJI-248, nnyTOHHJI·242 
H aMepHD;HJI-243, o6ny'leHHbiX ny'IKOM HO· 
HOB KanbD;HJI·48. 

KpoMe JToro, B pa6oTax no noHcKy 
B npHpo~e TJI)KenLIX JneMeHTOB IZ'L 1081 
Be~eTcJI aKTHBHOe coTpy~HH'IeCTBO c qexo
cnoBa:o;KHMH, MOHrOnbCKHMH H 6onrapCKH· 
MH y'leHbiMH, KOTOpble npHHHMaiOT He· 
nocpe~CTBeHHOe y'laCTHe B nOHCKaX Cne
~OB CBepXTJI)KenbiX JneMeHTOB B KpHCTan
nax OnHBHHa H3 MeTeOpHTOB H B pa3pa· 
6oTKe annapaTypbl ~n.11 perucTpa:u;HH oc
KonKoB CnOHTaHHOrO ~eneHH.II CBepXTJI)Ke· 
nbiX JneMeHTOB. 

Hccne~oBaHH.II peaK:o;HH ( n, a ) , ua 
pe30HaHCHbiX H 6biCTpbiX HeHTpOHaX, B KO· 
TOpbiX )l;y6Ha 3aHHMaeT Be~yJ.UHe n03HUHH, 
npOBO~HnHCb COBMeCTHO C HHCTHTyTaMH 
qccP, HPii a llHP; uaqanocb coTpy~ua
qecTao c I.J,HJIH IPocceu~opclll H HJIM 
IKaeBI. CoBMeCTHO c MJI<I> qcAH IP)Ke)KI 
BblnonHJinHcb accne~oBaHH.II raMMa- cneKT
pOB pa~HaD;HOHHOrO 3aXBaTa pe30HaHCHbiX 
HeHTpOHOB .ll~paMH. 

Ha ueiiTpOHHbiX ny'IKax peaKTopa 
Mli p- 30 rpynf(aMH cilH3HKOB H3 r )l;P' BHP 
H llHP npOBO~HnHCb HCCne~oBaHH.II CTpyK· 
TYPbi H ~HHaMHKH KOH~eucapoBaHHbiX cpe~ 
MeTo~oM ueynpyroro pacceJIHH.II Me~neu
HbiX ueiiTpOHOB. Cpe~H JTHX accne~oBa
HHii MO)KHO OTMeTHTb pa60Tbl cilH3HKOB r )l;P 
no onpe~eneHHIO BHYTPHKPHCTannH'IecKoro 
JneKTpH'IeCKOrO non.11 pa3BHTbiM B JIH<I> 
MeTO~OM napaMarHHTHOropacceJIHH.IIHeiiT· 
pOHOB, KOTOpbiH MO)KHO npHMeH.IITb K Me· 
TannH'IeCKHM o6pa3UaM, He~OCTynHbiM ~n.ll 
HCCne~OBaHH.II KnaCCH'IeCKHM MeTO~OM 

JneKTpOHHOrO napaMarHHTHOrO pe30HaH· 
ca. CymecTBeHHbiM MeTo~H'IeCKHM ynyq
weuaeM B accne~oBaHHH ueynpyroro pac-



CeBHHB HeHTpOHOB Ha HMnynLCHOM peaK
TOpe BBHnocL ocaoeHHe y'leHLIMH BHP 
HOBOrO MeTO~a KOppenBUHOHHOrO /CTa· 
THCTH'IeCKOro/ npepLIBaHHB ny'IKa HeHT· 
poHoB, no3BOnBIOIUero 3Ha'IHTenLHO yae
nH'IHTL CBeTOCHny HeHTpOHHLIX cneKTpo
MeTpOB. 

fiOBLIWeHHe 3«W!eKTHBHOCTH H Ha~e)l(
HOCTH, ynyqweHHe opraHH3aUHH 3KCnnya
TaUHH OCHOBHLIX 3BM H pa3BHTHe ueHTpa 
o6pa60TKH CHHMKOB HHCTHTyTa - O~HO H3 
rnaBHLIX HanpaaneHHH coTpy~HH'IeCTBa 

OH.HH. B coTpy~HH'IeCTBe co cneuuanuc
TaMH r )l;P npo~Oll)l(anacL pa6oTa no CO-
3~aHHIO CneuHallH3HpOBaHHLIX B3LIKOB H HX 
TpaHCllBTOpOB, COBMeCTHO C HHCTHTyTaMH 
qccP pa3pa6oTaH npoeKT H3MepHTenLHo
BLI'IHcnuTenLHoro MO~ynB ~nB YCTaHOBKH 
CllHH. B HHCTHTYTLI cTpaH·yqacTHHU ne
pe~aHLI nporpaMMLI KaK o6~ero Ha3Ha'le
HHB /BLI'IHCneHHe 3lleMeHTapHLIX clJyHKUHH 
H T .~./, TaK H ~nB cneuuanLHOH MaTeMaTH· 
lJ:eCKOH o6pa60TKH. 

CoaMeCTHO c AH MHP npo~on)l(anacL 
pa60Ta no pa3BHTHIO H3MepHTenLHO- Bhl'IHC
nHTenLHoro KOMnneKca MaTeMaTH'IecKoro 
HHCTHTyTa AH MHP. C yqacTHeM cneuHa
nHCTOB r )l;P, llHP, HPli aKTHBHO npoao
~HllOCL pa3BHTHe CeTH TepMHHanOB ~nB 

6a30BLIX 3BM OH.HH H cTpaH-y'laCTHHU. 
CoaMeCTHO c wH qcAH /llpara/ ycnewHo 
BenHCL pa60TLI no pa3BHTHIO CH.CTeMLI 06· 
pa60TKH CHHMKOB Ha 6a3e nonyaBTOMa· 

TH'IeCKHX ycTpoucTB, BMecTe c H.HH.H3 
/CoclJux/ BLinonHeH px~ uccne~oBaHHH no 
MaTeMaTH'IeCKHM MeTO~aM peweHHH He· 
llHHeHHLIX 3a~aq clJH3HKH. 

3aKOH'IeHO C03~aHHe 3lleKTpOMarHHTa 
~nB coopy)l(aeMOrO B )l;y6He UHKllOTpOHa 
Y -400. B no~rOTOBKY H C03~aHHe OCHOB
HLIX Y3llOB YCKOpHTenB 6onLWOH BKna~ 
BHecnH coTpy~HHKH BapwaacKoro yHHBep
CHTeTa, cneuuanHCTLI H3 PyMLIHHH, BeHr
pHH, lionrapHH, r )l;P. 

lionLwoe 3Ha'leHHe HMeeT co3~aHHe 

ycKOPHTenH Y -120M ~nH qccp, KaK nep-
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BaB pa3pa60TKa COBpeMeHHOrO yCKOpHTenB 
~B cTpaHi.I-yqacTHHULI HHCTHTyTa. B llpa
re 6y~eT C03~aH UeHTp H~epHOH clJH3HKH, 
pacnonaraiO~HH ycKopHTeneM c napaMeT
paMH Ha MHpoaoM ypoaHe. Bcx pa6oTa 
npoBe~eHa BLICOKOKalJ:eCTBeHHO, H B yCTa
HOBneHHLie CpOKH YCKOpHTenL OTnpaaneH 
B qex cnoaaKHIO. 

3aa epweHo npe~aapHTenLHOe clJopMHpo
aaHHe MarHHTHoro nonx co3~aaaeMoro ~nB 
llonLWH YCKOPHTenB Y- 200ll, H MarHHT 
oTnpaaneH B Bapwaay. 

Opr aHH3aUHBMH llHP H3roToaneHa 
3lleKTpOHHaB annapaTypa ~nB CHCTeMLI yn
paaneHHB H 3a~HTLI CTpOB~erOCB B )l;y6He 
MO~Horo HMnynLcHoro peaKTopa HliP-2. 
Px~ HHCTHTYTOB CCCP npHHBn yqacTHe 
B nycKoHana~o'IHLix pa6oTax Ha peaKTope 
HliP- 2 , B qacTHOCTH B 3anycKe H o6KaTKe 
o~Hor H3 OCHOBHLIX Y3llOB peaKTOpa -
CHCTeMLI nO~BH)I(HOrO OTpa)l(aTenB. 

B o6nacTH co3~aHHH 3neKTPOHHouan
napaTy pLI, aBTOMaTH3aUHH 3KCnepHMeftTa 
H C03~aHHB HOBLIX ~eTeKTOpOB lJ:aCTHU yc
newHo pa6oTano o6be~HHeHHe cneuuanuc
TOB OH .HH H na6opaTopuu B CoclJuu, liy~a
newTe , PocceH~opclJe H U.ouTeHe, llxeHLH
He, X aHoe, YnaH-liaTope, CaepKe, KpaKo
ae H B apwaae, P)l(e)l(e H lipaTHcnaae, liy
xapecTe H MocKBe. 

B pe3ynLTaTe coTpy~HH'IeCTBa c HH
CTHTYTOM BLI'IHCllHTe.JrLHOH TeXHHKH H aB
ToMaTH3aUHH BAH /liy~anewT/ B OH.HH 
C03~aHa 6a3a no H3rOTOBneHHIO 3lleKTpOH
HLIX 6n OKOB. 3TOT KOMnneKC annapaTypLI 
Henocpe~CTBeHHO CBB3aH C 3BM H OCHa
~eH Ma TeMaTH'IeCKHM o6ecne'leHHeM. llpo
~on)l(anocL coBMeCTHoe ycoaepweHcTao
BaHHe nporpaMM no MaWHHHOMY npoeKTH
poBaHHIO neqa THLIX nna T H C03~aHHe H3-
MepHTenLHLIX ycTpOHCTB Ha 6a3e ManLIX 
3BM BeHrepCKOrO npOH3BO~CTBa. 

3Ha 'IHTenLHO pacwupunocL coTpy~HH-

qecTBO B pa3pa60TKe penBTHBHCTCKOrO 
cneKTp OMeTpa CO CTpHMepHOH KaMepoH H 
BO~OpO~HOH MHWeHLIO B MarHHTHOM none 
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/PH:CK/. IJOMHMO Hayl.J:HhiX opraHH 3 aUHH 

r ,!J,P, BHeCIIIHX 60JihlllOH BKJia,n B CO 3,na

HHe ycTaHOBKH, K pa6oTaM npHCOe,nHHHJIHCh 

yuuaepcHTeThi H HHCTHTYThi BHP, IIHP, 

CCCP H qccP, Bhipa6oTaHa nporpa MMa 

nepBhlX 3KCnepHMeHTOB H H3rOTOBJieH pg,n 

Ba)I(HhiX yJJIOB ycTaHOBKH . 

B coTpy,nHH'IeCTBe c opraHH3aUH HMH 

BHP, CPB, r,D,P, MHP, CPP, C C CP, 

qccP npo,nOJI)I(aJIHCh pa3pa6oTKa H c o aep

llleHcTaoaauue g_nepHO- $H3Hl.J:eCKHX M e TO

,nOB pellleHHH Hay'IHO-TeXHHl.J:eCKHX 3 a ,naq, 

HMeiOIUHX Ba)I(HOe Hapo,nHOX03HHCTBe HHOe 

3Hal.J:eHHe, B l.J:aCTHOCTH MeTO,nOB aKT HBa-

1.\HOHHOrO aHaJIH3a . 

Hayqubie cosemamtH 
OH.ffi1 

B 1976 ro,ny 06'be,nuueHHhiM HHCT HTy

TOM --ripOBe,neHO 49 Hayl.J:HhlX COBei.Ua HHH : 

6 KOH$epeHUHH, COBeiUaHHH H IIIKOJI, 21 pa-

6oqee H 22 uayquo-opraHH3aUHOHHhlX co

Bei.UaHHH. B ux pa6oTe yqacTaoaano o Kono 

2 000 l.J:eJIOBeK. 

BhlCOKYJO oueHKY uayquoH: o6IUeC T BeH

HOCTH nOJIY'IHJIO opraHH30BaHHOe COBM eCT

HO c AH CCCP B MapTe B Hoaocu6u pcKe 

CoBei.UaHHe no B3aHMO,neH:cTBHHM 3JieMeH

TapHhiX l.J:aCTHU npH HH3KHX 3HeprHHX. 

Oqepe.nuoe, IV M e)l(_nyuapo.nuoe c oae

IUaHHe no HeJIOKaJihHOH KBaHTOBOH T e OpHH 

nong B anpene B AJiylllTe npOIIIJIO C BhiCO

KOH aKTHBHOCThJO yqeHhiX, 'ITO o6'hBCH HeT

cg aKTyaJihHOCThiO TeMaTHKH: HeJIOK aJib

Hhle KBaHTOBhle TeOpHH nOJIH, KHpaJihHhie 

TeOpHH, cynepCHMMeTpHH, ,nyaJihHhie Teo

pHH, l.J:aCTHUeno,no6Hhle pellleHHH B T e OpHH 

nong I conHTOHhi/, ,nHHaMHKa KBapKoB, npo-

6JieMhl TeOpHH rpaBHTaUHH, $H3HKH CJia6biX 

B3aHMO,neHCTBHH, KBaHTOBOH 3JieKTp O,nH

HaMHKH. 

B HJOHe B ,D,y6ue npu no.n.nep)I(Ke 

HIOIIAII H EaponeH:cKoro $H3Hl.J:ecKoro o6-

IUeCTBa 6hlna opraHH30BaHa Me)l(_nyua po,n

uag KOH$epeHUHH no H36paHHhiM BOnpocaM 

CTPYKTYPhl H,ndi , Ha KOTopoH: 6hiJIH 3 a cny-

lllaHhl ,nOKJia,nhi, OTpa3HBIIIHe KaK COCTOH

HHe TeOpHH, TaK H HOBeHIIIHe 3KCnepHMeH

TaJihHhie ,naHHhie B HaH60Jiee HHTeHCHBHO 

pa3BHBaJOIUHXCH pa3,nenax $H3HKH a TO MHO

ro g,npa. Ha Kon$epeHUHH 6hiJIH o6cy)l(,neHhi 

HaH60Jiee HHTepeCHhie HCCJie,nOBaHHH no 

H3MeHeHHJO H ycJIO)I(HeHHJO CTPYKTYPhi g,nep

HhiX COCTOHHHH C pOCTOM 3HeprHH B036y)l(

,neHHH H yrnoaoro MOMeHTa, no CTPYKTy

pe HeHTpOHHhiX H rHraHTCKHX pe30HaHCOB; 

Ba)I(HeHIIIHe pe3yJihTaThl, noJiyl.J:eHHhie npH 

H3yl.J:eHHH CTpyKTyphi aTOMHhiX g_nep B peaK

UHHX C TH)I(eJihiMH HOHaMH H B HCCJie,noaa

HHHX g,nepHhiX CHCTeM, BKJIJOl.J:aJOIUHX Heo-

6hil.J:Hhie l.J:aCTHUhl, a TaK)I(e BOnpOChl HOHH-

3aUHH. 

OH:JIH H ct>H:AH HM.Il.H.Jle6e.neaa npo

BeJIH 29 CeHTH6pg - 2 OKTH6pg B )J.y6He 

I I Me)l(_nyuapo,nHhiH CHMnoJHYM no KOJIJieK

THBHhiM MeTo,naM ycKopeHHH. Hayquag npo

rpaMMa CHMn03HyMa BKJIJO'iaJia TeMhi: yc

KOpHTeJIH C 3JieKTpOHHhlMH KOJihUaMH, yc

KOpeHHe 3apg)l(eHHhiX 'iaCTHU B nJia3Me H 

3JieKTpOHHhiX ny'iKax, nonyqeuue H $opMH

poaauHe CHJihHOTO'iHhlX 3JieKTpOHHhiX H HOH

HhiX ny'IKOB, TeXHHKa COBpeMeHHhiX CHJlhHO

TO'iHhiX yCKOpHTeJieH. 

Ha BhiCOKOM ypoaue 6biJia npoae,neua 

opraHH30BaHHaH COBMeCTHO C lfHCTHTYTOM 

$H3HKH AH A3CCP H A3ep6aH:_n)l(aHCKHM 

YHHBepCHTeTOM 25 CeHTH6pg - 5 OKTH6pg 

B EaKy X Me)l(_nyuapo,nuag IIIKona MOJIO,nhiX 

"yqeHhiX, nOCBHIUeHHaH aKTyaJihHhiM BOnpo

CaM TeOpHH 3JieMeHTapHhiX 'iaCTHI.\. JleK-

TOpaMH IIIKOJlhl 6biJIH Be,nyiUHe yqeHhie 

OHJIH:, uayl.J:HhiX ueuTpoB ero cTpaH- yqacT

HHU H ,npyrHX CTpaH. 

Ha Me)l(,nyuapo,nHoM coBeiUaHHH no cuu

Te3y H nOHCKY TpaucypaHOBhiX 3JieMeHTOB, 

npoae,neHHOM B ,neKa6pe B ,D,y6ue, o6cy)l(

.nanHch aKTyanhHhie npo6neMhi $H3HKH T g

)l(eJihiX HOHOB; nOHCK CB'epXT H)l(eJihiX 3Jie

MeHTOB B npHpo,ne, HX CHHTe 3 Ha YCKOpH

TeJIHX, MeXaHH3M B3aHMO,neHCTBHH CJIO)I(

HhlX g,nep, CBOHCTBa H,nep, y,naJieHHhiX OT 

06JiaCTH CTa6HJihHOCTH. 



ITo pHJW TeM cosMeCTHLIX pa6o1r: co

J.D.aHHIO ycTaHOBOK Y -400, Y-120M, 

PHCK; o6pa6oTKe KaMepHLIX CHHMKOB, JK· 

cnepHMeHTaM C HeHTpaJILHbiMH KaOHaMH 

Ha ycTaHOBKe liHC, HCCJie)l.OBaHHHM 

.D.HclJpaKI.J;HOHHOH )l.HCCOUHaUHH nHOHOB Ha yc • 

TaHOBKe MHC, MIOOHHOMY JKcnepuMeHTY 

H .D.P. - npoBe.D.eHLI pa6o'IHe cosemaHHH .D.JIH 

KOOP.D.HHaUHH .D.eHTeJILHOCTH COTPY.ll.HH'Iaro

IUHX rpynn H nO)l.Be)l.eHHH HTOrOB Ja npoiiie)l. • 

IIIHH nepHO)l.. rnaBHbi:H pe3yJILTaT no)l.06HLIX 

cosemaHHH - ycnernHoe BLinOJIHeHHe B cpoK 

pa6oT no TeMe. 

Y t~acnte OJ1HJ1 
B Hayt~HbiX COBe~aHJUIX 

ApyrHx ~H3Ht~eCKHX QeHTpoa 

B 1976 rO.D.Y OH.HH HanpaBHJI CBOH 

)l.enerau;HH I OKOJIO 670 qen./ Ha 55 KOHcPe

peHI.J;HH H COBeli.J;aHHH, opraHH30BaHHbiX 

Hay'IHLIMH ueHTpaMH cTpaH- yqacTHHU. Kpo

Me TOrO, 06'be)l.HHeHHbiH HHCTHTYT yqacTBO • 

BaJI B 33 KOHclJepeHUHHX H COBeli.J;aHHHX, 

npose)l.eHHLIX B cTpaHax- HeyqacTHHu;ax HH

CTHTyTa, HanpaBHB Ty)l.a 57 cneu;HaJIHCTOB. 

IIpe)l.cTaBHTeJILHLie )l.enerau;HH 6LIJIH 

HanpasneHLI Ha Me)l()l.yHapo.D.HYIO KOHcPe

peHUHIO no cPHJHKe · BLICOKHX JHepruB: B T6H 

JIHCH ICCCP I. BeceHHHe KypcLI no H)l.epHOH 

cPHJHKe a KneB:HxeHHrc)l.opclJe /r ,D;P I, Me)l(

)l.yHapO.D.HYIO KOHclJepeHUHIO no pa)l.HaJILHbiM 

csoB:cTBaM H.D.ep B KpaKose IIIHP I, Me)l()l.y· 

HapO)l.HYIO IIIKOJiy no cPH3HKe T H)l(eJILIX HO • 

HOB B IIpe.D.eane ICP PI, Me)l()l.yHapO.D.HYIO 

KoHclJepeHUHIO no CTPYKType a.D.pOHOB B CMo· 

neHHUe ltiCCP I, a TaK)I(e Ha Me)l()l.yHapo.D.· 

HYIO KOHclJepeHUHIO no CBOHCTBaM H)l.ep, 

y)l.aJieHHbiX OT JIHHHH 6eTa·cTa6HJibHOCTH, 

BO <llpaHI.J;HH, Me)l()l.yHapO.D.HYIO KOHclJepeH· 

UHIO no B3aHMO)l.eHCTBHIO HeHTPOHOB C B.D.· 
paMH B CIIIA, Me)l()l.yHapO.D.HYIO KoHclJepeH· 

UHIO no H)l.epHOH cPH3HKe C HCnOJib30BaHHeM 

TH)I(eJILIX HOHOB BO <llpaHUHH H )l.p. 

lionLIIIaH · )l.enerau;HH y'leHLIX HHCTH· 

TyTa yqacTsosana B pa6oTe XVIII Me)l()l.y· 
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HapO)l.HOH KOHclJepeH.I.J;HH no cPH3HKe BbiCOKHX 

JHepruii B T6HJIHCH B HIOJie. Ha KOHclJepeH

UHH 6LIJIH 06Cy)l()l.eHbl peJyJILTaTbl TeOpHH 

H JKCne pHMeHTa B aKTyaJILHbiX 06JiaCTHX 

cPH3HKH BbiCOKHX JHeprHH; OTKpbiTHe HOBLIX 

'laCTHU H HOBLIX KBaHTOBbiX 'IHCeJI, npo

u;eCCbl C ?oJILIIIHMH nepe)l.a'laMH HMnyJILCa, 

COCTaBHaH npHpO)l.a CHJibHOB3aHMO)l.eH· · 

CTBYIOIUHX JJieMeHTapHbiX 'laCTHU H )l.pyrHe 

npo6JieM bl cPH3HKH CHJILHLIX, JJieKTpOMar

HHTHbiX H cna6LIX BJaHMO.D.eiicTBHH. OT 

06'be)l.HHeHHOrO HHCTHTyTa 6LIJIO npe)l.CTaB· 

neHo 6onee 130 coo6meHHH. Tpy)l.LI KOH· 

clJepeHUH H HJ.D.aHLI B OH.HH. 

Ha Me)l()l.yHapo.D.HOH KoHclJepeHUHH no 

MHO)I(e CTBeHHOMY o6pa30BaHHIO 'laCTHU BO 

B3aHMO)l.eHCTBHHX TH)I(eJILIX HOHOB B TpHeC • 

Te IHTa JIHH, HIOHLI yqeHLie OH.HH .D.OJIO)I(H· 

JIH p e JyJILTaTbl CBOHX HCCJie)l.OBaHHH 

B3aHMO)l.eHCTBHH TH)I(eJILIX HOHOB npH J}bl" 

COKHX JHeprHHX. Y'laCTHHKH KOHcPe·peHUHH 

)l.aJIH BbiCOKYIO OUeHKY pa3pa60TKaM 

cneuuaJIHCTOB HHCTHTyTa no raJocTpyB:

HLIM M HIIIeHHM H peJyJILTaTaM JKCTiepHMeH· 

TOB Ha yCKOpHTeJie B lia TaBHH no ynpyro • 

MY H HeynpyroMy pacceHHHIO Ha )l.eHTepHH 

H reJIHH, KOTOpbie fiLIJIH BblnOJIHeHbl C 

yqacTHe M y'leHLIX OH.HH. 

liOJibiiiOH HHTepec y'laCTHHKOB Tpa)l.H" 

UHOHHOH e)l(erO)l.HOH KOHclJepeHUHH no CTpyK· 

Type a .D.pOHOB B CMoneHHUe ltiCCP, HO· 

H6pLI BLIJBaJIH .D.OKJI.a.D.LI y'leHLIX OH.HH, 

B KOT pbiX 6LIJIH np~)l.CTaBJieHbl peJyJIL· 

Ta Tbl CCJie)l.OBaHHH B 06JiaCTH . CO.BpeMeH • 

HOB Te o pHH cna6LIX BJaHMO.D.eiicTBHH, pac

CeHHH-H a)l.pOHOB Ha 60JibiiiHe yrJILI npH 

BLICOK x JHeprHHx, CTPYKTYPLI a.D.pOHOB B 

rny6oKoHeynpyroM pacceHHHH, a TaK)I(e 

TeOpHH HeJIOKaJILHbiX noJieH. 

Ha KoHclJepeHUHH no opHeHTHposaHHIO 

H)l.ep npH HH3KHX TeMnepaTypax B 0Kcc1Jop

)l.e I A rJIHH, HIOJIL/ 6LIJIH OTMe'leHLI .D.O· 

CTH)I(eHHH OH.HH B o6nacTH pa3BHTHH Tex

HHKH HOHHbiX HCTQ'IHHKOB )l.JIH Mace· Cena • 

pai.J;HH pa3pa60TKHpeclJpH)I(epaTOpHOHTex

HHKH. 
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Ha Me)l()l.yHapoJJ.HOH KOH<i>epeHUHH no 

B3aHMO,IJ,eHCTBHIO HeHTpOHOB C Jl,IJ,paM H B 

Jloy:mne ICIIIA, HIOnLI, Ha KOTOpOH 6 LinH 

npeJJ.cTaBneHLI noqTH Bee HanpaBn eHHJI 

HeHTpOHHOH <i>H3HKH H lliHpOKHH Kpyr npH· 

Kna,IJ,HhiX npo6neM, 6onLmo:H HHTepe c H 

,IJ,HCKyCCHIO Bb13BanH ,IJ,OKna,IJ,bl yqe HbiX 

OIUI.H. B pHJJ.Y nyqmux pa6oT 6blnH Ha 3Ba

Hbl TeopeTHt{eCKHe HCCne,IJ,OBaHHJI CT pyK

TYPhl cno:>KHhiX HJJ.ep, a TaK)I(e 3KcnepH

MeHTbl C nonJlpH30BaHHblMH H ynLTpaxo nO,IJ," 

HhiMH HeHTpOHaMH H HCCne,IJ,OBaHHJI ( n , a) " 
H (n, y,a) ·peaKUHH Ha pe30HaHCHbiX HeHT· 

poHaX, BhlnOnHeHHble B ,[J;y6He. 

Ha Me)I(,IJ,yHapoJJ.HOH KoH<i>epeHUHH no 

pa,!J,HanLHhiM <t>opMaM 11,11,ep B KpaKoBe l llHP, 

HIOHLI C 6onblliHM BHHMaHHeM 6LinH pac

CMOTpeHbl HHTeHCHBHO pa3BHBae M Lie B 

O.HR.H MeTOJJ.LI MO,IJ,enLHo-He3aBHCHMoro 

aHanB3a <l>opM<i>aKTopoB HJJ.ep, 3KcnepHMeH

Thl no H3MepeHHIO MarHHTHbiX MOM e HTOB 

C BbiCOKOB036y)I(,IJ,eHHbiX COCTOJIHHH Jl,IJ,ep 

H HCCne,IJ,OBaHHJI, CBJI3aHHLie C H3MeHe HHeM 

pa3MepOB Jl,!J,ep npH B036y)I(,IJ,eHHH. 

CoTPYAHHqecTBO H cB~3H 

C HayqHbiMH QeHTpaMH CTpaH, 

He ~BJI~IO~HXC~ 

yqacTHHQaMH Ol1Hl1 

Jla6opaTOpHH HHCTHTyTa BhlnOn HJlnH 

6onee 20 COBMeCTHLIX pa6oT C l.J.E P HoM, 

HHCTHTyTaMH H na6opaTopHHMH C IIIA, 

<l>paHUHH, HTanHH, ,[J;aHHH, <I>HHnHHJJ.HH, 

AHrnuu, HH.D.HH, <I>Pr, IOrocnaBHH, IIIBeB:

uapuu. CoTPYJJ.HHqecTBo H CBJI3H c 3 THMH 

HayqHbiMH UeHTpaMH OCYIUeCTBnJlnH Cb B 

<i>opMe B3aHMHOrO yqaCTHJI B 3KCnepHMeH" 

Tax Ha ycTaHOBKax ,LJ;y6Hbl H Cepny xoBa, 

JKeHeBhl, liaTaBHH, rpeHo6nH, cor naco

BaHHOH o6pa60TKH <i>H3Ht{eCKHX ,IJ,aHHbiX H 

pa3pa6oTKH aJJ,IIapaTypLI, o6MeHa MaT epua

naMH, <t>unLM OBOH im<l>opMauueB:, npo Be,IJ,e-

HHH B3aHMHbiX KOHCynLTaUHH, o6Cy)I(,IJ,eHHH 

H CeMHHapOB. 

AKTHBHO pa3BHBanocL COTPYJJ.HHqecT

BO O.HR.H c HauHoHanLHOH ycKOPHTenLHOH 

na6opaTOpHeH B liaTaBHH, r,IJ,e B TeqeHHe 

4 neT 6hlnO npoBe,IJ,eHO HeCKOnhKO 3KCne

pHMeHTOB C nOMOIUbiO opHrHHanLHOH Me TO

JJ.HKH, pa3pa6oTaHHOH B ,D;y6He. 3aBepma

nHcL COBMeCTHble 3KCnepHMeHTbl no H3Y" 

qeHHIO Heynpyroro pp- H pd ·B3aHMOJJ.eB:

CTBHJI B o6naCTH pO)I(,IJ,eHHJI H306ap, no 

H3yqeHHIO pa,!J,HyCa 3neKTpOMarHHTHOrO 

B3aHMOJJ.eHcTBHJI rr- H K ·Me3oHoB. Pe-

3ynLTaTbl HCCne,IJ,OBaHHH ,IJ,OKna,IJ,LIBaJIHCb Ha 

pa3nH'IHbiX Me)I(,IJ,yHapO,!J,HbiX H HaUHOHanL

HbiX KOH<i>epeHUHJIX, r,11,e nony'IHnH BbiCOKYIO 

oueHKy. 

CoTPYJJ.HHqecTBO H CBJI3H c U.EPHoM 

ycnelliHO pa3BHBaiOTCJI B 4lopMe B3aHMHO· 

ro KOMaH,!J,HpOBaHHJI KaK Ha KOpOTKHe, TaK 

H Ha ,IJ,nHTeJILHLie cpoKH I ,11,0 2 neT I, o6Me

Ha ny6nHKaUHJIMH, B3aHMHOrO yqaCTHJI B 

Hay'IHLIX KOH<i>epeHUHJIX, OpraHH3aUHH COB· 

MeCTHLIX mKon ,IJ,JIJI Mono,IJ,LIX y'leHLIX. Ocy

mecTBnHncH COBMeCTHLIH C l.J.EPHoM 3KCne

pHMeHT no JJ.H<i>paKUHOHHOH ,IJ,HCCOUHaUHH 

nHOHOB Ha Jl,IJ,pax npH HMnyJILCe nHOHOB 

30-40 T3B/c Ha ycKOpHTene .H<I>B3 B 

llpoTBHHO. B 3KcnepHMeHTe yqacTBOBanu 

C lliHpOKHM pa3,1J,eneHHeM Tpy,IJ,a Hayq-

Hble ueHTPLI cTpaH·yqacTHHU O.HR.H 

• lllHP, qccP I, HTanuu H cneuuanucTLI 

XenLCHHKCKoro yHHBepcHTeTa. 

B Te'leHHe 1976 ro,11,a HHTeHCHBHO Be

nacL TIO,IJ,rOTOBKa COBMeCTHOrO 3KCnepH· 

MeHTa no H3y'leHHIO HHKni03HBHOrO 

rny6oKOHeynpyroro MIOOH"HYKJIOHHOrO 

pacCeJIHHJI Ha BO,IJ,OpO,!J,e H ,l],eHTepHH Ha 

YCKOpHTene l.J.EPHa. C yqacTHeM TaK)I(e 

<l>H3HI<OB <l>paHUHH, e~>Pr H HTanuu. 

B 197 6 ro,11,y Benac L no,IJ,rOTOBKa K pH

JJ.Y COBMeCTHbiX 3KCnep~MeHTOB CO IIIBeH· 

uapCKHM Jl,!J,epHbiM HHCTHTYTOM ICHHI. Y C

nelliHO 3aBepmeHLI COBMeCTHbie HCCJie,IJ,O" 

BaHHJI peaKUHH ,IJ,BOHHOH nepe3apJI,11,KH H 

3aXBaTa Me30HOB Jl,!J,paMH H pa,!J,HaUHOH· 



Horo pacceHHHH nHOHOB. CoqeTaHHe onhl

Ta coTpy~HHKOB OH.HH c TeXHHqeCKHMH 

B03MO:>KHOCTHMH "Me30HHOH <l>a6pHKH" CHH 

HBITHCTCH nnQ~OTBOpHhlM H B3aHMOBbirO~

HhlM. 

Ilpo~on:>Kanoch coTpy~HHqecTBO no 

HCCITC~OBaHHIO B3aHMO~CHCTBHH qaCTHU H 

H~ep c H~paMH c Jia6opaTopHeii: P.Iiep

Haca /Opc3, ~paHUHH/. Ilpoao~Hnacb o6-

pa6oTKa H COBMCCTHbiH aHaiTH3 061IIHpHO

ro 3KcnepHMeHTanLHoro MaTepHana, no

nyqeHHoro paHee BO BpCMH COBMCCTHOrO 

3KCnepHMCHTa B ,l].y6He Ha Y- 300 C no

MOIUhiO <l>paHUY3CKoro Macc-cenapaTopa. 

Bee 6onblnee 3HaqeHHe npHo6peTaeT 

B3aHMHhiH 06MeH yqeHhlMH, OnhiTOM H HH

<l>opMai.J;HCH c UeHTpoM H~epHhlX Hccne~o

aaHHH B CaKne B CBH3H C TCM, qTO Ha 

<l>paHUY3CKOM ycKopHTene CA TYPH H 

CHHXpo<l>a30TpOHe B ,l].y6He HaqaTO YCKO

peHHC H~ep. 

Pa3BHBanHch HayqHhie KOHTaKThi a o6-

nacTH <l>H3HKH HH3KHX 3HeprHii: c HHCTH

TYTOM Jlay3- JlaH:>KCBCHa /HJIJI/ B f'pe

H06ne: B HJyqeHHH B3aHMO~CHCTBHH HCHT

pOHOB c aTOMHbiMH H~paMH, caoii:cTa 

B036y:>K~CHHhiX COCTOHHHH H~ep, <i>yH-

~aMCHTaiThHhiX caoii:cTB Heii:TpoHa, HJy-

qeHHH KOH~CHCHpOBaHHbiX cpe~ H 6HOITOrH

qecKHx o6beKTOB c noMomhro Heii:Tponoa. 

C HTanhHHCKHMH <l>H3HKaMH H3 TypHHa 

H <l>pacKaTH ycnenmo npo~on:>Kanocb co

Tpy~nHqecTBO B HCCITC~OBaHHH B3aHMO~eiJ:

CTBHH nHOHOB C H~paMH 3He H 4 He C no

MOIUblO CTPHMepHOH KaMepbl BhiCOKOrO ~aa

ITCHHH . IJo pe3yiTbTaTaM 3KCnepHMCHTOB 

HMCIOTCH COBMCCTHhlC ny6ITHKai.J;HH, pa60Tbl 

~OKITa~hiBaiTHCh Ha MC:>K~yHapO~HbiX KOH<l>e

peHI.J;HHX. 

OH.HH no~~ep:>KHBaeT HayqHLie KOHTaK

Tbi B <i>opMe 06MeHa HayqHOH HH<i>OpMai.J;HCH, 

B3aHMHOrO yqacTHH B HayqHbiX COBemaHH

HX H qTeHHH ITCKUHH C UCHTpaMH H~epHhiX 

HCCITC~OBaHHH H HHCTHTyTaMH ~pf' 

a Kapncpy3, IOnHxe, MroHxeHe, f'eii:~enL-

6epre, f'aM6ypre H ~p. 
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IIpo~on:>KanHCh nocTOHHHhle nayqHhle 

KOHTaKT hl H Tpa~HUHOHHOe COTpy~HHqecT

BO c H H CTHTYTOM H.Iiopa B KoneHrareHe 

B o6naCT H TeOpHH Jl,ll,pa. 

Ha OCHOBC nonyqeHHhlX H o6pa5oTaH

HhlX C yqacTHCM aHriTHHCKHX <i>H3HKOB /YHH

BepCHT T B CacceKce/ pe3ynhTaTOB Tpex 

3KCnepHMCHTOB no HCCITC~OBaHHIO yrnOBhlX 

• 3aBHCHM OCTCH H3nyqeHHH OT opHCHTHpo

BaHHbiX Jl~ep no~rOTOBITCHhl <i>H3HqCCKHC H 

MCTO~HqecKHC pa60Thl, npe~CTaBITCHHhlC Ha 

Me:>K~yHapo~Hoe coaeiUaHHe no TeopHH Jl~

pa H H~epHOH cneKTpOCKOnHH. 

Ilpo~on:>Kanocb coTpy~HHqecTao OH.HH 

c MAf' AT3 a paMKax coJ~aHHOH npH 

AreHTC T BC nepBOH MC:>K~yHapO~HOH HH<i>op

Mai.J;HOHH OH /6H6ITHOrpa<i>HqeCKH - pe<i>epa

THBHOH/ CHCTeMhl HHHC, KoTopaJI oxaaTLI

aaeT B CIO OCHOBHYIO HH<i>OpMai.J;HIO B o6naCTH 

Jl~CpHO <i>H3HKH. 

M e :>K~yHapo~Hhie HayqHo- TeXHHqecKHe 

CBJI3H 06be~HHCHHOrO HHCTHTyTa Jl~CpHhlX 

HCCne~oBaHHH C HHCTHTyTaMH, YHHBepcH

TeTaMH , na6opaTOpHHMH CTpaH-yqacTHHU 

H ~pyrHX CTpaH C Ka:>K~hlM ro~OM paCWH

pHIOTCJI , qTo JIBITJICTCJI OTpa:>KCHHCM 6onb

WOH B 3 aHMHOii: JaHHTepecoaaHHOCTH co

TPY~HHqaroiUHX cTopoH H nno~oTaopHOCTH 

COBMCC T HhlX HCCITC~OBaHHH H pa3pa60TOK. 

3KCKypCHH B 0Hffi1 

,lJ.rtJI 03HaKOMITCHHJI C HCTOpHeH 06be

~HHCHHOrO HHCTHTyTa Jl~epHhlX HCCITC~O

BaHHH, OCHOBHhlMH HanpaBITCHHHMH HCCITe

~OBaHHH H 3KCnepHMCHTanbHhiMH ycTaHOB

KaMH B 1976 ro~y 6biiTO npHHHTO 46 rpynn 

3KCKypc aHTOB /1162 qenoBeKa/, H3 HHX 

43 rpyn nLI /1148 qenoaeK/ - H3 CTpaH

yqacTHHU, 3 rpynnhl /14 qenoaeK/ - H3 

~pyrHX CTpaH. 



,. f 

TenAbrii npueM 6cmpemuA 6 OH.RH MU
Hucmp 6brcruezo u cpeoHezo cneiiUOAb
Hozo o6pa306aHU.II ColluaAucmu<~ecKoii 
Pecny6AUKU BbemHaM HzyeH ,l(uH Tbr. 
OH oouH U3 ¢u3uKo6·6emepaH06 HHcmu
myma u MHozo Aem pa6omaA 6 ,l(y6He. 
Om UMeHU oupeKIIUU HHcmumyma 6biCO
KOZO zocm.11 npu6emcm6o6aA 6UIIe-oupeK
mop OH.RH 'IAeH- KoppecnoHoeHm BAH 
,[(.Kuru /cHUMOK 66epxy/. PaoocmHoii 6br
Aa 6cmpe<~a c opy3b.IIMU, 6Mecme c Ko
mopbiMU 6biAU 6blnOAHeHbl CAOJICHble 31(• 
cnepuMeHIIIbl, nepexumo MHozo mpyoHbiX 
U npUJITIIHbiX MUHYIII 6 ZOObl pa60111bl 6 
Jla6opamopuu 6biCOKUX 3Hepzuii /CHUMOK 
6HU3y/. 

• 

B u10He 1976 zooa OH.RH nocemUA o6-
lllecm6eHHblii oe.llmeAb HHOUU C.FaHOU. 
F A06HbiU UHJICeHep Jla6opamopuu .110ep· 
Hblx peaKIIUii H.B.KoAeco6 03HaKOMUA 
ZOCIIJI C UCCAe006QHUJIMU, np0600UMbiMU 
Ha ycmaH06Kax Aa6opamopuu. 
~ 



B ,lfy6He no61>160A 6U1Je· npe3uOeHm AKa
oe..wuu HOYK CCCP aKaOeMUK A.A • .no
ZYH06 . 0H 6CJipellfUACJI C OupeKIIIOpOM 
HHCIIIUIIIYIIIO aKaOeMUKOM H.H.bOZOAI060· 
61>1M, meopeiiiUKOMU HHCIIIUIIIYIIIO. 

HHIIIepHOIJUOHOAI>HI>IU KOAAeKIIIU6HHCIIIU11fy• 
111a Ha oe..woHclllpOIJUU 6 ,[fy6He 6 ,lfeHI> ~ 
MexOyHapoOHOU COAUOOpHOCIIIU lllpyOJI• 
IIIUXCJI - 1 Ma.11 . 

)/(U60U UHIIIepec np0.116AJ110111 K HOY'IHI>IM 
OOCIIIUXeHUJIM HHCIIIUIIIYIIIO npecca, pa
OUO U meAe6UOeHUe ClllpaH· yttaCIJIHUIJ. Ilpo
t/Jeccop C . XOUHOIJKU oaem UHIIIep61>10 Kop
pecnoHOeHIIIY l.(eHIIIpaAI>HOZO llleAe6uOe
HUJI IlHP E.IlUOIIIP06CKOMY 06 UCCAeOo-
60HUJIX Ha yCKOpUIIIeAe IIIJIXeAI>IX UOH06 
Y- 300 6 Ra6opa11opuu .IIOepHI>IX peaK
IJUU. 



H a MeJKoyHapooHou KOHtjepeH!4UU no u36paHHbiM 60npocaM cmpyK· 
nypbl Jlopa, opzaHu3o6aHHou OH.JIH npu noooepJKKe H/OllAII u E6· 
p oneucKozo tju3u'lecKozo o6111ecm6a, 6oAee 300 y'leHblx u3 28 
cmpaH 06CyOUAU OOKAaObl 0 COC1/IOJIHUU meopuu U H06€UUIUX 3KCne· 
p UM€H1/IQAbHbiX iJaHHbiX, 01/IHOCJIJIIUXCJI K UH111€HCU6HO pa36U6QIOJIIUMCJI 
Hanpa6A€HUJIM tPU3UKU amOMHOZO JIOpa. 

,l{upeKmop L(eHmpaAbHozo uHcmumyma tju3UKU m6epoozo meAa 6 ,l{pe3· 
o eHe /F,l{P/ aKaoeMuK K.tl>yKc no6bl6aA 6 ,l{y6He u no3HaKoMUACJI 

.til c npo6oouMbiMU 6 OH.JIH pa6omaMu. Ha CHUMKe: Ha'laAbHUK ceK· 

., mopa JIBTA B.M.K011106 paccKa3bl6aem ZOC11110 o 603MOJICHOC1/IJIX 
CKaHUPYIOJII€ZO ycmpOUC1116a "CnupaAbHbiU U3MepumeAb ", C030aH· 
Hozo 6 OH.JIH co6MecmHo c Ht/JB3 /L(oumeH/ OAJI o6pa6omKu cHuM· 
K06 C 60AbUIUX mpeK06biX KaMep. 



YcKopumeAu c 3AeKIIpoH
HI>IMU KOAbijQMU, noAy'4eHUe 
u ¢op.wupo6aHue CUAI>Ho
•o'4HI>IX 3AeKIIIPOHHI>IX U 
UOHHI>IX ny'4K06, llleXHUKQ 
C06peMeHHI>IX CUAI>H01110'4" 
HI>IX YCKOpUIIIeAeU U Op. -
JlaKo6a 61>1Aa Hay'4Ha.Ji npo
zpa.w.wa II MexoyHapooHo
zo CUMn03UyMa no KOAAeK· 
mu6HI>IM .wemooa.w ycKope
HU.!i, npo6eOeHHOZO 6 ,4y6-
He OH.RH co6.wecmHo c ll>u-
3U'4eCKUM UHCIIIUIIIYifiOM AH 
CCCP u.w. II.H.Jle6eoe6a . 

TpaOUJ4UOHHI>IMU cmaAu 6 ,4y6He 61>1CIIIa6-
KU 3AeKmpoHHI>IX npu6opo6, pa3pa6omaw 
HI>IX U U3ZOIII06AeHHI>IX 6 ClllpaHax- y'4acm
HUJ4QX HHCIIIUIIIyllla. Ha opzaHU306QHHOU 
6eHzepCKUM 6HeiUHeiiiOPZ06biM npeonpU.!i" 
mue.w "Mempu.wneKc" 61>1CIIIa6Ke mexHoAo
ZU'4eCKozo o6opyoo6aHU.!i OAR npou36oo
cm6a ne'4aiiiHI>IX nAam cneijuaAUCIIII>I BHP 
noopo6Ho paccKa3aAu o6 annapamype u 
OC06eHHOCIII.JiX llleXHOAOZUU. 





• 

-
B T6UAucu coci!IOJI.IIocr. XVI/I MexoyHopoOHOJI KOHfPepeHijUJI ~o !Pu-
3UKe 6r.JcoKux 3Hepzuu, 6 pa6ome Komopou npuHJI.IIO yt~ocmue 6o.11ee 
BOO yt~eHI>IX U3 38 cmpo H E6ponr.l , A3uu, AMepuKu, A!PpuKu u A6-
Citpa.lluu. Hoy'IHOJI npoz paMMO KOHfPepeHijUU 6K.IIIO'IO.IIO OKIIIY0./11>" 
Hl>le npo6AeMI>I fPU3UKU - meopei!IU'IeCKUe U 3KCnepuMeHIIIO.III>HI>Ie 
UCC.IIe0060HUJI CUAI>HI>IX, C.II061>1X U 3./leKI!IpOMOZHUIIIHI>IX 630UMOOeu
Cit6UU 'IOCitUij. 

B KOHfPepeHijUU npuHJI.IIO yt~oc•ue 6o.llr.JUOJI zpynno 6eOYIJIUX yt~e
HWX OHRH 60 z.11o6e c gKoOeMUKOM H.H.Eozo.1110606I>IM. Eo.11ee 
130 C006UieHUU 0 pe3y.II I>IIOIIIOX HOY'IHI>IX UCC.IIe0060HUU npeOCit06UA 

HHCitUitYit HO KOH(JepeH ijUIO. OHRH OCYIJieCit6.11JI.II 6CIO HOY'IHO" op
ZOHU30JIUOHHYIO pa601ty, C6JI30HHYIO C npo6eOeHUeM KOH(JepeHJIUU. 



CeMuHap 6 .RoepHoM fleH•
pe npu KapA060M yHu6ep
cu•eme 6 Ilpaze. PyKo6o
oumeAb ceMuHapa - npo
,Peccop H . YAezAa . Bblcmy
naem c OOKAUOOM COIIpyo
HUK OH.RH .npo,Peccop 
E.II.JKuoKo6. OoHo U3 Ha
npa6AeHui1 C06MeCI/IHbiXpa-
60II OH.RH u KapAo6a yHu-
6epcu•ema - UCCAe006UHUA 
U 'IUCAeHHble pac'lellbl He
AUHeUHbiX 3UOa'l Malle.Wa
IIU'IeCKOU tPU3UKU. 

fi>U3U'IeCKUU UHCIIUIIYII qcAH /Ilpaza/. 
B OniiU'IeCKOU MUCIIepCKOU UHCIIUIIYIIU 
U3ZOII06AeHbl on•u<~ecKue Y3Abl npo
CMollpo6o- U3MepulleAbHbiX CIIIOA06 CA
MET, ucnoAb3yeMbiX 6 OHJIH OAA o6-
pa6o•Ku KUMepHbiX CHUMK06. Ha'IUAb
HUK MUCIIepCKOU B .HHOpUW U llleXHUK 
il.P03HU'IeK. 

061>eOUHeHHI>IU UHCIIUIIYII UKIIU6HO COIIPYOHU'Iaell C Ha
IIUOHUAbHbiMU tPU3U'IeCKUMU fleHIIpaMU qeXOCA06UKUU. 
MHOZUe cne!IUUAUCIIbl UHCIIIUIIYII06 U YHU6epCUIIeii06 
qccp 6eOyll rjU3U'IeCKUe UCCAe006UHUA U MeiiOOU
'IeCKUe pa3pa60IIIKU C06MeCIIIHO C y'leHbiMU U UHJit"eHe
paMU OH.RH. 

Fpynna <~exocA06UfiKUX y<~eHbiX - opzaHU3allopo6 co
•PYOHU'IeCII6a tPU3UK06 UHCIIUIIYII06 qccp U OHJIH: 
OUpeKIIOp HHCIIUIIYIIU 3KCnepuMeHIIUAbHOU U3UKU 
CAH n o eccop 10.,4y6uHcKu, np eccop 

. ell Jlt"UAKa oupeKIIOp fi>U3U'IeCKOZO UHCIIUIIYIIU 
. e AUK, OupeKIIOp HHCIIUIIYIIU AOepHOU rju-

3UKU qcAH n. Ty'leK nocAe O'lepeOHOZO 3UCeOaHUA 
KoAAezuu qcAH no ,Pu3uKe. 

B o•oeAe omruKu IZ>u3u<~ec
Kozo UHCIIUIIYIIU pa3pa6a
llb16UK>IICA OniiU'IeCKUe y3-
Abl, np eOHU3HU'IeHHble OAA 
MooepHu3afluu 6ooopoo
Hoi1 KaMepbl OHJIH "JIK>O
MUAa " , u ,Po•oannapa11 OAA 
C030UHHOU 6 J!y6He yclla
H06KU " Pe3oHaHc". PyKo-
600UIIeAb OIIOeAa M.MaAbl 
U UHJit"eHep .R. qepHbl. 

HHCIIUIIYII AOepHOU rju3UKU 
qc~ /Pxex/. B o•c)eAe 
HU3KUX 11eMnepa11yp co6-
MeCIIHO c OHJIH. co3ooe•
CA pe,Ppuxepa11op c pac•-
6opeHueM Jlt"UC)KOZO ZeAUA-
3 6 zeAuu- 4. Co•pyc)HuKu 
o•c)eAa T .JlewHep u .R.Ilpy
waK. 



30aHUe, 6 KOifiOPOM pacnOIIOJICeH ~U3U'IeCKUU UHCifiUifiYifl 
C~ /GpalfiUC/1060/. ColflpybHUKU UHCifiUiflylfla 6ebylfl 
MHOZUe UCC.IIeb06QHUA C06MeCifiHO C y'leHWMU OHJIH. 

YHU6epcu•e• UM. IHatJapuKa /Kowu11e/. Hay'IHWe co· 
•pybHuKu Jl.IHna.lleK u M .CeMaH 6Mec•e co cne11ua· 
IIUCiflaMu OHJIH 6eby• pa3pa6olfiKY 3/leKifiPOHHWX 611o· 
K06 6 cuclfleMe KAMAK. Annapa•ypa npebHa3Ha'leHa 
b.IIA C6A3U ~Pu3u'lecKux npu6opo6 c 3BM, 6 •oM 
'lUCile b.IIA Q6lfiOMQifiU3QI#UU 3KCnepUMeHifl06 Ha YCKO· 
pUifle.IIAX, np060bUMWX fPU3UKQMU ){y6HW. 

• 
311eKifiPOifleXHU'IeCKUU UHCifiUifiYifl C~ /GpalfiUCA06iJ/. 
GO.IIt.IIIOU IIUKA np060bUMWX 3bect. UCCAeb06QHUU C6A" 
3QH C pa3pa60ifiKOU C6epxnp060bAUIUX MQ2HUifl06 no 
npozpaMMe OHJIH. PyKo6obulfleAt. ceKiflopa H.FAacHuK 
u fPU3UK M.Mai1opolll y annapa•YPt.l bAA U3MepeHUA 
no•ept. 6 MeAKobucnepcHt.IX c6epxnpoeobHUKax. 

YHueepcu•e• UM. KoMeH· 
cKozo /Gpa • ucAaea/. Ha 
Ka/Pebpe AbepHOU fPU3UKU 
UHXeHep P. JIHUK eebe• 3a· 
HAifiUA CO ClflybeHIIQMU HQ 
cneKifiPOMelflp e b11.11 U3Mepe
HU.If 6elfiQ•U3Ay'leHU.If MQAOU 
aKifiU6Hoc•u. CneKiflpoMelflp 
U320ifiOBAeH 6 OHJIH. 



Y'leHble U3 MHozux cmpaH co6paAUCb 8 . J(y6 He Ha 
Co8eiJiaHue no cuHme3y u noucKy mpaHcypa H08biX 
3AeMeHm08. JioAee 100 y'lacmHUK08 u3 OH.JIH u ezo 
zocyoapcm8- 'IAeHo8, J(aHuu, <I>Pr, <l>paHIIUU u 1U8eu
!lapuu o6cyouAu pe3yAbmambl uccAeOo8aHuu c 8epx
m.IIJICeAbiX 3AeMeHmo8. J(oKAaObl, cooepJICaiJiue a HaAu3 
nocAei>Hux oocmuJICeHuu Aa6opamopuu pa3HbiX Hay'IHbiX 
ijeHmp08, 06IJIQ.Ii OUCKYCCU.Ii U OUCKYCCUU 8 KyAyapax 
npoOeMOHCmpup08/l!IU 60AbWOU UHmepec r/JU3 UK08 K 
3muM npo6AeMaM, o6ecne'IUAU ycnex co8eUia HU.Ii . 

• 



T6UAuccKuu zocy~apc•6eHHWU yHu6epcu•e• aK•U6HO 
co•py~HU'Iae• c OHJIH 6 pa3pa6o•Ke u co300HUU 
U3Mepu•eAI>HWX cuc•eM Ha 003e cnupaAI>HOZO U3Mepu· 
•eAJI ~AJI o6pa6o•KU KOMepHI>IX CHUMK06. Ha CHUMKe: 
H061>ru Kopnyc TrY. 

PyKo6o~u•eAI> npo6AeMHOU Aa6opanopuu TrY 
H.C.AMazAo6eAu u pyKo6o~u•eAI> zpynnwJI.M.rAoH•u lrrr. 
o6cyx~a10• 6onpocw noc•pouKu on•uKo· MexaHU'Iec- , 
KOU 'lac•u cnupaAI>HOZO U3Mepu•eAJI, U3Z0.06AeHHOU 
6 paMKax co•py~Hu'lec•6a 6 r,4P u noc•a6AeHHou 
6 TrY. 

Ilpe3u~eH• AKa~eMuu HOYK rpy3uHcKou CCP aKa~e
MUK H.H.BeKya • O~UH U3 opzaHU3a•op06 co•py~HU· 
'lec•6a (!u3UK06 T6UAucu u ,4y6Hw. Ha CHUMKe: 
6c•pe'la H.H.BeKya c y'leHI>IMU TrY r.A. flUAaiii6UAU 
u H.C.AMazAo6eAu 6 61>1'1UCAu•eAI>HOM lleH•pe HH· 
c•u•y•a Ma•eMa•uKu AH rpy3.CCP. 

H3Mepu•eAI>HI>IU 3aA noAya6•oMa•u.,ecKux yc•pouc•6 
IIYOC 6 npo6AeMHou Aa6opa•opuu TrY. 3~ecl> 6e· 
~e•cJI o6pa6o•Ka CHUMK06 A~epHI>rx co6~>r•uu, noAy· 
'leHHWX Ha ny31>1PI>K06WX KaMepax OHJIH. 

ORAa~Ka 3 BM "3AeK•po· 
HUKa-100", 6XO~JI/IIeU 6 
coc•a6 cKaHUPYIO!IIeu cu
c•eMw CH, Ha AUHUU C an· 
napa•ypou U3Mepu•eAA. ~ 
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COPABKA 

0 pa3BHTHH Me~~yHapo~HOrO COTpy~HHqeCTBa H CBH3eH 

06be~HeHHOrO HHCTHTyTa H~epHhlX MCC~e~OBaHHH 

3a nepHo~ 1971-1976 rr. 

N!!N~ 

nn 
Bu.n; coTpy.n;HH'IeCTBa 

1. KonuqecTBO cosMeCTHbiX pa6oT 

2. KonuqecTBO KOMau.n;uposoK cneuuanuc-
TOB H3 CTpau·yqaCTHHU B ~y6Hy /6e3 
CQBell.(aHHH/ 

3. KonuqecTBO KOMaH.n;HposoK cneuu anuc-
TOB OHJUf a cTpauhl·yqacTHHUhi 

4. Konit:qecTBO uay'IHbiX, MeTO)l;H'IeCKHX 
H Hayquo-opraHH3aUHOHHbiX cosema-
HHH 

5. KonuqecTso KOMaH.n;HpOBOK Ha Me~.n;y-

uapo.n;Hbie KOH<i>epeHI.(HH H B uay'IHbie 
UeHTpbi CTpau-ueyqaCTHHU 

6. KonuqecTBO npue3.n;os cneuuanuc ToB H3 
CTpau-ueyqacTHHU 

7. KonuqecTBO CTHneu.n;uaToB OH.HH 

1971 

270 

543 

397 

27 

1S9 

225 

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 

IIpHMe'laHHe: * B CBJ13H c nepexo.n;oM ua TeMa TH'IeCKoe nnauuposauue 
- Hay'IHO • HCCne.n;oBa Ten bCKHX pa60T H Me~.n;yHapO.D;HbiX 
• CBJ13eH B 1975-1976 rr. yKa3aHO KOnH'IeCTBO TeM, no 

KOTOpbiM BbinOnHJIIOTCJI COBMeCTHble pa60Tbl. 

• 

1975 1976 

167 * 172* 

1026 1079 

474 508 

42 39 

131 130 

250 321 

11 13 
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llEPE1JEHb 
HayqHbiX COBell(aHHJi, 

npOBe~eHHbiX 06be~HHeHHbiM HHCTHTYTO~ ll~epHbiX HCC.IIe~OBaHHK 

HauMeHoBaHHe 

1 2 

B p eMH 
npOBe",IJ;CHHH 

3 

1. Kom./JepeHtjUU, CUMn03UYM bl, WKOAbl 

1. CoaemaHHe no B3aHMO,II;CHCTBHHM 3ne-
MeHTapHbiX qacTHU npH HH3KHX 3Hep- 10 -12 
rHHX MapTa 

2. IV Me)f(,IJ;yHapo,D;Hoe coaemaHHe no He- 20 -28 
noKanbHOH KBaHTOBOH TeOpHH nonH an penH 

3. Me)f(,IJ;yHapo,D;HaH KOHcPCPCHUHH no 15 -19 
H36paHHbiM aonpocaM CTPYKTYPhi H,IJ;pa HIOHH 

4. Me)f(,IJ;yHapo,D;HaH lliKona Mono,D;biX yqe- 25 CeHTH6pH-
HbiX no <lJH3HKe BbiCOKHX 3HeprHH 5 OKTH6pH 

5. II CuMn03HYM no KOnneKTHBHbiM Me- 29 CCHTH6pg-
TO,IJ;aM YCKOpCHHH 2 OKTH6pH 

6 . CoBeJ..UaHHe no CHHTe 3Y H nOHCKY TpaHC- 9 - 13 
ypaHOBbiX 3llCMeHTOB ,II; Ka6pH 

II. Pa6o~ue coeeUla HUJI 

7. CoaemaHHe no coBMeCTHOMY OJUIH
IJ,EPH MIOOHHOMY JKcnepuMeHTY 

8. CoaemaHHe no ycTaHOBKe PHCK 

9. CoaemaHHe no o6pa6oTKe CHHMKOB c 
YCTaHOBKH "JliO,IJ;MHna" 

10. CoaemaHHe no ,IJ;BOHHOH nepe3apH,IJ;Ke 
nHOHOB, 3aXBaTy Me30HOB nerKHMH H,IJ;

paMH 

2 1 -25 
~HBapH 

2 - 5 MapTa 

16 -19 
MapTa 

16 -19 
MapTa 

B 1976 ro~y 

MecTo 
npOBC,IJ;CHHH yqaCTHHKOB 

4 5 

Hoaocu6upcK, 50 
CCCP 

Anynna, 100 
CCCP 

,[J:y6Ha 300 

JiaKy, 150 
CCCP 

,[J:y6Ha 80 

,[J:y6Ha 120 

30 

30 

30 

8 
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H2N!! HauMeHoBaHHe 

1 2 
11. Cose~aHHe no noucKaM HOBbiX KopoT

KO:>KHBY~HX 'laCTH:U 

12. Cose~aHHe no o6pa6oTKe CHHMKOB c 
O~HOMeTpOBOH BO~OpO~HOH ny3blpbKO
soB: KaMepbl 

13. Cose~aHHe no ycKopHTemo Y -40 0 H 
OCHOBHbiM 3KCnepHMeHTanhHbiM y eT a
HOBKaM 

14. IV Cose~aHue no B3oxpoHHOMY :UHKno
TPOHY Y -120M 

15. BbicTaBKa 3neKTPOHHbiX npu6opos 

16. Cose~aHHe no uccne~osaHHJIM Ha ~syx
MeTpOBOH nponaHOBOH KaMepe 

17. Cose~aHHe no uccJie~oBaHBIO B3aHMo
~eii:cTBHH nerKHX penJITHBHCTCKHX JI~ep 
H 6biCTpbiX a~pOHOB C JI~paMH 

18. Cose~aHHe no o6pa60TKe CHHMKOB C 
YCTaHOBKH "JIIO~MHna" 

19. Cose~aHHe no 3KcnepuMeHTaM c Heii:T
panbHbiMB KaOHaMH Ha ycTaHOBKe .lii1C 

20. Cose~aHHe no ycTaHoBKe PHCK 

21. Cose~aHHe no 3KcnepuMeHTaM c Heii:T-
panbHbiMH KaOHaMB Ha yCTaHOBKe 

-22. Cose~aHHe no cosMecTHOMY OH JIH-
UEPH MIOOHHOMY 3KcnepHMeHTY 

BpeMJI MecTo 
npose~eHHJI npose~eHHJI 

3 
30 Mapya-
2 anpenJI 

26-29 
anpenJI 

18-21 
MaJI 

8-11 
HIOHJI 

8-10 BIOHJI 

22- 25 BIOHJI 

22-25 
HIOHJI 

28 HIOHJI-
3 HIOnJI 

28 HIOHJI-
3 HIOnJI 

11-16 
OKTJI6pJI 

12-15 
OKTJI6pJI 

11-12 
HOJI6pJI 

4 
.[(y6Ha 

Bapwasa, 
ITHP 

.[(y6Ha 

.[(y6Ha 

.[(y6Ha 

MocKsa, 
CCCP 

.[(y6Ha 

IT para, 
qccP 

IT para, 
qccP 

.liepnHH, 
r.nP 

.[(y6Ha 

.[(y6Ha 

KonuqecTso 
yqacTHHKOB 

5 
18 

16 

50 

40 

40 

50 

18 

30 

30 

20 

30 

30 



• 

N'2H~ HaHMeHoBaHHe 
B p eM.a MecTo 

npoBeAeHH.a npoBeAeHH.II 

1 2 3 4 
23. Cosew;aHHe no nonynpoBOAHHKOBhiM Ae- 18 -24 BapHa, 

TeKTOpaM OKT.H6p.a HPii 

24. Cosew;aHHe no HccneAOBaHH.IIM Ha ABYX- 25 -30 KpaKoB, 
MeTpOBOH nponaHOBOH KaMepe OKT.H6p.a IIHP 

25. CoBell\aHHe nOJIL30BaTeJieii: CnHpaJIL- 25 -27 ,Uy6Ha 
HhiX HJMepHTeneii: CH,UYii OKT.H6p.a 

26. Cosell\aHHe no o6pa6oTKe CHHMKOB C 
OAHOMeTpOBOH BOAOPOAHOH ny3hlpLKO- 26 -29 ,Uy6Ha 
soii: KaMephl OKT.H6p.a 

27. Cosew;aHHe no HccneAOBaHH.IIM AHtiJpaK-
D;HOHHOH AHCCOD;HaD;HH nHOHOB Ha yc- 16 -19 ,Uy6Ha 
TaHOBKe MHC H .a6p.a 

I I I. Hay•mo- opzaHu3aliUOHHble coeeUiaHUJI 

28. CeccHH Y'leHoro coseTa OHRH 

29. CeccHH Y'leHoro coseTa no tiJHJHKe 
BLICOKHX 3HeprHH 

30. CeccHH Y'leHoro coseTa no tiJHJHKe 
BLICOKHX :meprHH 

13 - 16 
.IIHBap.a 
2- 5 
HIOH.II 

26 - 28 
Ma .a 
23 -26 
HO.a6p.a 

26 - 28 
Ma .a 
30 HO.H6p.a-
3 AeKa6p.a 

,Uy6Ha 

,Uy6Ha 
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KonH'IeCTBo 
y'laCTHHKOB 

5 
50 

30 

25 

16 

.so 

60 

60 

30 

30 

30 

30 
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N2N2 HaHMeHoBaHHe 
BpeMx MecTo KorrHl.feCTBO 

npoae)J.eHHH npoae.n;eHHH yl.J:aCTHHKOB 

1 2 3 4 5 

31. CeccHH Yl.feHoro coaeTa no TeopeTH- 14-17 )l;y6Ha 40 
l.feCKOH <l>H3HKe )J.eKa6px 

32. Coae~aHHe KoHTporrLHoii KOMHCCHH 21-24 )l;y6Ha 20 
ci>HHaHCOBOrO KOMHTeTa ceHTH6px 

33. Coae~aHHe ci>HHaHcoaoro KOMHTeTa 16-19 )l;y6Ha 25 
HOH6pH 

34. Coae~aHHH KaMepHoro KOMHTeTa 13-15 )l;y6Ha 25 
anperrx 
19-22 )l;y6Ha 30 
OKTH6pH 

35. Coae~aHHH ci>OT03MYJihCHOHHOrO KO- 13-15 )l;y6Ha 25 
MHTeTa anperrx 

19-22 )l;y6Ha 25 
OKTH6pH 

36. Coae~aHHH KoMHTeTa no 3JieKTPOHHhiM 13-15 )l;y6Ha 25 
3KCnepHMeHTaM anperrx 

19-22 )l;y6Ha 25 
OKTH6pH 

37. Coae~aHHH KoMHTeTa no <l>H3HKe_TH)I(e- 6-8 )l;y6Ha 25 
JlhiX HOHOB anperrx 

26-29 )l;y6Ha 25 
OKTH6pH 

38. Coae~aHHH KoMHTeTa no cTpyKType 6-8 )l;y6Ha 30 
H)J.pa anperrx 

26-29 )l;y6Ha 25 
OKTH6pH 

39. Coae~aHHH KoMHTeTa no HeiiTpOHHoii 6-8 )l;y6Ha 25 
<l>H3HKe - anperrx - 26-29 )l;y6Ha 25 

OKTH6pH 
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flEPE'IEHh 
Me:lK~yHapO~HbiX :H H~OHaJibHbiX KOH<PepeHQ:HK, 

C:HMII03MYMOB, ceMMHapOB, COBeiUaH:HK :H WKOJI, 

B KOTOpbiX np:HH:HMaJI:H yqa?T:He cneQ:HaJI:HCTbl 06be~:HHeHHOf'O :HHCT:HTyTa 

H~epHbiX :HCCJie~OBaHMK B 1976 ro~y 

HaHMeHoBaHHe 

1 2 

B p eMx 
npoBe~eHHX 

3 

A. B cmpaHax- y'lacmHULIDX H Hcmumyma 

1. VII Hau;HoHanLHaH KoHclJepeHn;Hx no clJH-
3HKe 

2. Hay'IHaH ceccHx no KOMnneKcHoil npo6-
neMe "KocMH'IeCKHe ny'IH" H Bee
COI03HaX lliKOna no HeynpyrHM B3aHMO
~eHCTBHXM npH BhiCOKHX 3HeprHXX 

3. Hay'IHax ceccHx no cPH3HKe BLICOKHX 
3HeprHH H JneMeHTapHhiX 'laCTHIJ; 

ORcl> AH CCCP 

4. XXVI CoBeiiJ;aHHe no x~epHoil cneKTpo
CKOnHH H CTpyKType aTOMHOrO H~pa 

5. XI 3HMHXX lliKona no cPH3HKe x~pa H 
JneMeHTapHhiX 'laCTHIJ; 

6. XX- ne THHH ro6Hneil U.11RI1 

7. M e)l(~yHapo~Hax lliKona no x~epHOH 

cneKTpOCKOnHH 

8. CeMHHap "06IIJ;aX TeOpHX CHCTeM H HH-
Terpan;HX 3HaHHH" 

9. Be.ceHHHe KypChi no x~epHOH cPH3HKe 

10. BeceHHHX lliKona no x~epHOH XHMHH 

25-30 XHBapH 

25 HHBapx-
4 clJeBpanx 

3-5 clJeBpanx 

3-6 clJeBpanx 

16-27 clJeBpanH 

18-21 clJeBpanx 

18 clle panx-
4 MapTa 

16-17 MapTa 

8-19 MapTa 

10-17 MapTa 

MecTo 
npoBe~eHHX 

4 

BH~HH, HPii 

liaKypHaHH, CCCP " 

MocKBa, CCCP 

liaKy, CCCP 

nyra, CCCP 

PocceH~opclJ, r ,ll;P 

3aKonaHe, 11HP 

MocKBa, CCCP 

KneiiHxeHHrc~opclJ,r ,ll;P 
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Ho.i& HauMeuoaauue 

1 2 
11. V CuMn03HYM no clJH3HKe H TeXHHKe 

HH3KHX TeMnepaTyp 

12. E)Kero,IJ;HbiH CHMn03HYM no 3neKTpou
uoii CTPYKType MeTannoB H cnnaBOB 

13. CuMn03HYM "CTpyKTypa H oprauu 3aUHH 
naKeTOB nporpaMM" 

14. II HauuouanLHa.ll KOH4JepeHUH.II no 
opraHH3aUHH H aBTOMa TH3aUHH 3KCne
pHMeHTanLHbiX HCClle,IJ;OBaHHH 

15. CeMHHap no uccne,IJ;oaauuro npoueccoa 
,IJ;H4JpaKUHOHHOH ,IJ;HCCOUHaUHH 

16. CeMHHap "06pa6oTKa ,IJ;aHHLIX ua 3BM 
TpeTLero noKoneHH.H" 

17. Bcecoro3Ha.ll WKona no pa.D;HOXHMHH H 
H aKTHBaUHOHHOMY aHallH3Y 

18. I Bcecoro3Ha.ll wKona Mono,IJ;biX y 'leHLIX 
H cneuuanucToB "AKTyanLHble npo6ne
MLI COBpeMeHHOH 4JH3HKH" 

19. 'VIII Bcecoro3Hoe coaemauue no 4Ju3HKe 
B3aHMO,IJ;eHCTBH.H 3ap.H)KeHHLIX 'laCTHU 
C KpHCTannaMH 

20. Me)I(Jlyuapo,D;Hblii CHMn03HYM no pa,D;ua
UHOHHOH XHMHH 

21. Me)K,!J;yHapo,IJ;Ha.H neTH.II.II WKona n o Teo
puu aepo.IITHOCTH H MaTeMaTH'IecKoii 
CTaTHCTHKe 

22. IV BceC0,!)3Ha.ll Kou4JepeHUH.II no B3au
Mo,IJ;eiicTBHro aTOMHbiX 'laCTHU C TBep
,!J;biM TenoM 

BpeM.II 
npoae,IJ;eHH.II 

3 
14-21 MapTa 

4-9 anpen.H 

5-9 anpen.H 

21-28 anpen.11 

23- 30 anpen.H 

12-13 Ma.H 

14-26 Ma.H 

17-25 Ma.H 

31 Ma.H-
2 HIOH.H 

31 Ma.H-
7 HIDH.II 

31 MaJI-
17 HIDH.II 

11-12 HIDH.II 

MecTo 
npoae,IJ;eHH.II 

4 
rayccur, r ,[J;P 

rayccur, r ,[J;P 

T6unucu, CCCP 

Bapua, HPii 

BLiwerpa,IJ;, BHP 

MocKBa, CCCP 

TawKeHT, CCCP 

PocToB, CCCP 

MocKaa, CCCP 

KecTxeiiu, BHP 

Bapua, HPii 

XapLKOB, CCCP 



HaHMeHoBaHHe 

1 2 
23. VIII KonnoKBHYM no Bbl'IHCnHTenLHOH 

TeXHHKe H o6pa60TKe AaHHbiX 

24. Me)f(AyHapoAHaH KoHdJepeH.QHH no pa
AHanLHLIM CBOHCTBaM HAep 

25. IV Bcecoi03HLIH ceMHHap no nHHeH:
HLIM YCKOPHTenHM 

26. CeMHHap "lf3yqeHHe CTPYKTYPLI HAep 
B peaK.QHHX npH BbiCOKHX 3HeprHHX" 

27 . IV CoaeTcKaH rpaBHTa.QHOHHaH KOHdle
peH.QHH 

28. CHMnoJHYM "YcnexH a o6nacTH MeTo
AOB pacceHHHH" 

29. XVIII Me)f(AyHapoAHaH KoHdJepeH.QHH no 
dJH3HKe BbiCOKHX 3HeprHH 

30. CeMHHap MArAT3 no HMnynLcHLIM 
CHCTeMaM 

31 . lllKona nepeAoBoro onLITa "CpeACTBa 
MeXaHH3a.QHH H aBTOMa TH3a.QHH BblqHC
nHTenLHLIX pa6oT" 

32. VI HauHoHanLHaH KoHdJepeH.QHH no 
JneKTpOHHKe H BaKyyMHOH dJH3HKe 

33 . Me)f(AyHapOAHa.!l WKOna no dJH3HKe TH
)f(enbiX HOHOB 

34. Me)f(AyHapOAHaH wKona no HAepHoH: dJH-
3HKe 

35. Me)f(AYHapoAHaH KOHdJepeH.QHH no BLI
coKoaonLTHOH H30n.!I.QHH, HCnOnh3ye
MOH npH HH3KHX TeMnepaTypax 

• 

BpeMH 
n p oBeAeHHH 

3 
13 -21 HIOHH 

20 -29 HIOHH 

24 - 28 HIOHH 

29 HIOHH- 2 HIOnH 

1- 3 HIOn.!l 

11 - 16 HIOnH 

15 - 21 HIOnH 

19 - 21 HIOnH 

19 - 23 HIOnH 

23 - 26 aarycTa 

24 aarycTa-
6 CeHT.!16pH 

29 aarycTa-
12 CeHTH6pH 

12 - 20 CeHTH6pH 

MecTo 
npOBeAeHHH 

4 
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MarAe6ypr, r ,il;P 

KpaKOB, IIHP 

XapLKOB, CCCP 

JleHHHrpaA, CCCP 

MHHCK, CCCP 

IIpara, qccp 

T6HnHcH, CCCP 

,1J;y6Ha, CCCP 

MocKBa, CCCP 

IipaTHcnaaa, qccp 

IIpeAean, CPP 

MHKonaH:KH, IIHP 

Kapnaq, IIHP 
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H2H2 HauMeHoBaHue 

1 2 
36. XIX Bcecoi03Hoe coae~aHue no tPH 3HKe 

HH3KHX TeMnepa ryp 

37. KoH<iJepeHUHH "IlpHMeHeHHe 3 BM 
EC 1010 Bl1,ll;EOTOH H EC 1010 .6 B 
cucreMax ACY H ACY Til" 

38. ll!Kona no aKCHOMaTH'IeCKOH KBaHTOBOH 
reopuu nonH 

39. M e)i(.IJ.yHapo.IJ.HbiH ceMHHap "AKTHBHbie 
npoueccbi Ha conHu;e H npo6neMbi c on
He.,.'IHbiX HeHTpHHO" 

40. CeMHHap ".H.u.pa c Heo6bi'IHbiMH caoH:cr
BaMH H npo6neMa C)l(a THH H.u.epHoro ae
~eCTBa" 

41. KoH<iJepeHu;HH "ABTOMa TH3au;uH- 76" 

42. V Coae~aHue no reopuu HHBapuaHr
HOCTH H ee npHMeHeHHIO 

43. V Bcecoi03HOe coae~auue no ycKopu
renHM 3apH:)I(eHHbiX 'laCTHU 

44. CeMHHap no Mero.u.aM crarucruqe c KoH: 
MeXaHHKH 

45. CeccuH: O.H<l> AH CCCP, nocBH~eHHaH 
3KCnepHMeHTanbHbiM MeTO)J.aM H: )J.ep
HOH tPH3HKH 

46. CHMn03HYM no KBaHTOBoif reopuu rronH: 

47. Ilpo6neMbl MaTeMaTH'IeCKOH tPH3HKH H 
CMe)I(HbiX BOnpOCOB Bbi'IHCnHTenbHOH 
MaTeMaTHK~ H .IJ.H<iJ<iJepeHI.I;Han bHbiX 
ypaBHeHHH 

BpeMH 
npoae.u.eHHH 

3 
14-18 CeHTH6pH: 

14-25 ceHTH6pH 

15-21 CeHTH:6pH 

22-24 ceHTH:6pH 

4-6 OKTH:6pH: 

4-11 OKTH6pH 

5-7 OKTH6pH 

. 5-7 OKTH6pH: 

6-9 OKTH:6pH: 

7- 10 OKT H:6pH 

10-17 OKTH6pH: 

11-13 OKTH6pR 

Mecro 
npoae.u.eHHH 

4 

MHHCK, CCCP 

KullluHeB, CCCP 

Y)l(ropo.u., CCCP 

JleHHHrpa.u., CCCP 

3aeHHropo.u., CCCP 

BapHa, HPE 

Kuea, CCCP 

,ll;y6Ha, CCCP 

liaKy, CCCP 

3aeHHropo.u., CCCP 

ApeHCXOII, r .JJ:P 

MOCKBa, CCCP 



1 2 
48. BcecoroJHoe coBemaHHe no aBTOMaTH

Jal.(HH HaytiHbiX HCCne,IJ,OBaHHH B JI,IJ,ep
HOH 4JH3HKe 

49. BcecoroJHaH lliKOna Mono,IJ,hiX ytieHhiX 
H cneuuanucToB no npo6neMaM pa3pa-
6oTKH H BHe,IJ,peHHH TeXHHKH BhiCOKOrO 
BaKyyMa 

50. HaytiHaH ceccHH 0.51<1> AH CCCP 

51. llJKona no 3neKTpOHHKe B CTaH,IJ,apTe 
KAMAK 

52. VI KoH4JepeHUHJI 
li3CM -6 

no 3KcnnyaTal.(HH 

53. X lllKona no aBTOMaTH3al.(HH HaytiHhiX 
HCCne,IJ,OBaHHH 

54. CoBemaHHe "Ilpouecchi MHO)I(eCTBeH
HOrO pO)I(,!J,eHHH H HHKni03HBHbie peaK
l.(HH npH BhiCOKHX 3HeprHHX" 

KOH4JepeHI.(HJI no 
CTPYKType a,IJ,poHoB 

• 

B peMH 
np Be,IJ,eHHH 

3 
12- 14 OKTH6pH 

12- 2 1 OKTH6pH 

18- 22 OKT H6pH 

18- 2 OKTH6pH 

19- 23 HOH6pH 

1- 15 HOH6pH 

10- 14 HOH6pH 

14- 23 HOH6pH 

.E. B cmpaHax- HeyttacmHul.lax HHcmumyma 

1. V Me)I(.IJ.YHapo,IJ,HaH lliKona no TeopHH 
KOH,IJ,eHCHpOBaHHbiX COCTOHHHH 

2. CeMHHap no npoeKTHpOBaHHIO, 
3KCnnyaTal.(HH H npHMeHeHHIO HMnynbc
HhiX peaKTOpOB 

3. KoH4JepeHI.(HH 
aHanHJY 

no MHOrOKaHanhHOMY 

14 .11 BapH-
15 4JeBpanH 

17-25 JIHBapH 

17-24 HHBapg 

MecTo 
npoBe,IJ,eHHJI 

4 
KHeB, CCCP 

ryp3y4J, CCCP 

MocKBa, CCCP 
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lipaTHCnaBa, llCCP 

T6HnHCH, CCCP . 

reneH,IJ,)I(HK, CCCP 

IlpOTBHHO, CCCP 

CMoneHHUe, llCCP 

TpHecT, 11TanHH 

ToKaii, JlnoHHH 

)l(eHeBa, lllBeH:uapHH 
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N~2 HaHMeHoaaHHe 

1 2 
4. KoHllJepeHI.(HH no npo6neMaM lPH3HKH 

3ITeMeHTapHbiX 'laCTHI.( 

5. Kypchl lPHPMLI CDC 

6. Me)l(,nyHapo,nHaH KoHllJepeHI.(HH no aaTo
MaTH3HpoaaHHOH o6pa6oTKe 6u6nuo
rpallJuqecKoH HHlPOpMal.(HH H Me TO,llOB 
HHlPOpMal.(HOHHOrO noHCKa 

7. Me)l(,nyHapo,nHaH KoHllJepeHI.(HH no npo
l.(eCCaM HOHH3al.(HH BHyTpeHHHX 060-
noqeK 

8. Me)l(,nyHapo,nHaH KoHllJepeHI.(HH n o Me
To,naM pacqeJ:a MarHHTHLIX noneH 

9. Me)l(,nyHapo,nHaH KoHllJepeHI.(HH no cKa
HHPYIOII.(HM MawHHaM 

10. lllKona no TeOpHH KOH,lleHCHpOBal-!HOrO 
COCTOHHHH 

11. KoH~epeHI.(HH eaponeHCKHX nonL 3oaa
TeneH 3BM lPHPMhl CDC 

12. Me)l(,nyHapo,nHaH KoHllJepeHI.(HH no caoH-
CTBaM H,nep, y,naneHHbiX OT ITHHHH 6eTa-
CTa6HITbHOCTH 

13. Me)l(,nyHapo,nHaH KoHllJepe~l.(HH no H,nep-
HOB lPH3HKe c Me3oHaMH 

14. Pa6o'IHH ceMHHap HHHC 

--15. KoHllJepeHI.(HH no pacceHHHIO HeHTPOHOB 

BpeMH 
npoae,neHHH 

3 
18-23 HHBapH 

MecTo 
npoae,neHHH 

4 
Kopan- reH6nc, ClllA 

7 MapTa- 26 uronH MHHHeanonuc, ClllA 

31 MapTa-
3 anpenH 

25 MapTa -
10 anpenH 

28 MapTa -
4 anpenH 

20- 28 anpenH 

28 anpenH -
28 HIOHH 

2-8 MaH 

17-28 MaH 

23-31 MaH 

23 MaH- 5 HIOHH 

4-13 HIOHH 

AMcTep,naM, Hu,nepnaH,nbl 

<l>peH6epr, <I>Pr 

0Kcl1Jop,n, BenHKo-
6pHTaHHH 

IIa,nyH, 1-ITanHH 

TpuecT, l ·ITanHH 

reHno, HopaerHH 

KopcuKa, <l>paHI.(HH 

IlHTTc6ypr, ClllA 

BeHa, AacTpHH 

raTITHH6epr, ClllA 



HaHMeHoBaHHe 

1 2 
16. Ilixona U,EPHa no tl>B3BKe 

17. Me)I(.IJ.yHapO,IJ;HaJI KOHti>epeHUHJI no MHO
)l(eCTBeHHOMy o6pa30BaHBIO 'laCTBU BO 
B3aHMO,IJ;eHCTBHJIX TJI)I(enLIX HOHOB 

18. VII Me)I(;J;yHapo,IJ;HLIH xonnoKBBYM no 
MHOrO'IaCTB'IHLIM peaKUHJIM 

19. VII CeccuJI coseTcxo-,IJ;aTcKoii KOMHc
CHH no Hay'IHO-TeXHH'IeCKOMY COTpy,D;
HH'IeCTBy 

20. Me)I(,IJ;yHapo,IJ;HaJI KoHtl>epeHUHJI no B3au
MO.D;eiicTBHIO HeHTpOHOB C JI,D;paMH 

21. TeMaTB'IecKaJI KoHtl>epeHUHJI no 6apu
OHHbiM pe30HaHCaM 

22. I I I Esponeiicxuii CHMn03BYM no aHTB
HyKnoH- HyKnOHHbiM B3aHMO,IJ;eHCTBBJIM 

23. KoHtl>epeHUHJI no opHeHTHposaHBIO JI,IJ;ep 
npH HH3KHX TeMnepaTypax 

24. KoHtl>epeHUHJI no 34>ti>eKTaM, CBJI3aHHLIM 
c KpHcTannH'IeCKHM noneM B MeTannax 
H cnnasax 

25. Me)I(;J;yHapo,IJ;HLiii CBMn03BYM no nonJI-
pB30BaHHLIM JIBneHHJIM npH BLICOKHX 
3HeprHJIX 

26. Me)I(.IJ.yHapo.D;HaJI KOHti>epeHUHJI no Mar-
HeTH3MY 

BpeMJI 
npose,IJ;eHHJI 

3 
5-19 BIOHJI 

9-18 BIOHJI 

20- 26 BIOHJI 

27 BIOHJI -
4 BIOn JI 

4-15 BIOnJI 

5-10 BIOnJI 

8-19 HIOnJI 

17-27 HIOnJI 

15 as rycTa-
5 ceHTJI6pJI 

22 asr ycTa-
2 CeHTJI6pJI 

4-11 ceHTH6pH 

MecTo 
npose.D;eHBJI 

4 
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HaMIOp, lienbrBJI 

TpuecT, HTanBJI 

MIOHxeH, ~Pr 

KoneHrareH, ,IJ;aHBJI 

Jloy:mn, CiliA 

Oxctl>op.D;, 
Benuxo6puTaHBJI 

CToxronbM, 
IliBeUBJI 

Oxctl>op.D;, 
Benuxo6pHTaHBJI 

l(IOpux, 
IliseiiuapBJI 

AproHH, CiliA 

AMCTep,D;aM, 
Hu.D;epnaH.D;bl 
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N~!! HaHMeHoBaHHe 

1 2 

27. Me)K,AyHapo,AHaJI KoH<}>epeHUHJI no JI,Aep
HOH <}>H3HKe C HCnOnL30BaHHeM TJI)Ke
llLIX HOHOB 

28. V Me)K,AyHapo,AHaJI KOH<}>epeHUHJI no 
COBpeMeHHLIM TeH,AeHUHJIM B aKTHBa
UHOHHOM aHallH3e 

29. KoH<}>epeHUHJI no npoToHHLIM nHHeHHLIM 
YCKOpHTellJIM 

30. EsponeilcKaJI KoH<}>epeHUHJI no <}>H3HKe 
ManoHyKllOHHLIX CHCTeM 

31. Me~,AyHapo,AHaJI WKona no <}>H3HKe 3ne
MeHTapHLIX 'laCTHU 

32. ;Jace,AaHHe oprKOMHTeTa illKOllLI 
QEPH-OHJIH 

33. E)Kero,AHoe KOHcynLTaTHBHoe c osexua
HHe COTPY.AHHKOB no CBJI3H c HHHC 

: 

BpeMJI 
npose,AeHHJI 

3 

5-15 ceHTJI6pJI 

12-23 ceHTJI6pJI 

12-22 ceHTJI6pJI 

12-21 ceHTJI6pJI 

19 ceHT JI6p.H-
3 OKTJI6pJI 

25 ceHT JI6pJI-
2 OKTJI6p.H 

1- 7 HOJI6pJI 

MecTo 
npose,AeHHJI 

4 

KaHHLI, fl>paHUHJI 

MIOHxeH, «~>Pr 

qoK- PHsep, KaHa.Aa 

AMcTep,AaM, 
HH,AepnaH.ALI 

BawKo-II one, 
IOrocnaBHJI 

XeHesa, 
lliseiluapHJI 

BeHa, AscTpHJI 



~-----------o------1 
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l13,QaTeJihCKHH 
OT,QeJI 

.::-

1976 ro,~~; xapaKTepa3oaanc.a: npo,~~;on· 
:>KaiOutHMC.H: pOCTOM 'IHCna H 06'beMa ny6na· 
Kanaii COTPYAHHKOB OHJIH. H3,~~;aTenbCKHii 
OT,IJ;en B 3TOM ro,~~;y OTne'laTan OKOno 
5,5 MAH. OTTHCKOB. BwnyiQeHO 1055 Haa· 
MeHOBaHHH npenpHHTOB H C006IQeHHH. 06· 
utHH 06'beM BCeX H3,1J;aHHH 3a ro,IJ; COCTaBHn 
nO'ITH 1500 y'l. • H3,1J;.nHCTOB. 

IlpHBe,IJ;eHHLIH rpacllHK noKa3LIBaeT pOCT 
o6'beMa ny6naKanai OHJIH 3a nocne,~~;Hae 
HeCKOnbKO neT. 

:a .. 
u 
Ill r:: 

1500 

~1250 
Ill 
I 
~ » 

1000 

1970 1971 1972 1978 1974 1975 1976 

B 1976 ro,~~;y H3.1J;aHo 8 KpynHocllopMaT· 
HLI·x c6opHHKOB, co,~~;ep:>KautHx MaTepaanw 
pa3nH'IHLIX KOHcllepeH.nHH, WKOn H COBeiQa· 
HHii. Cpe,~~;a HHX Haa6onbwaii HHTepec aw-
3Bana c6opHHKH Tpy,~~;oa Me:>K,~~;yHapo,~~;Hoii 

KOHcllepeH.UHH no H36paHHlaiM BOnpocaM 
CTPYKTYPLI .a:,~~;pa, VIII ·ro Me:>K,IJ;yHapo,~~;· 

HOrO CHMn03HyMa no .H:,II;epHOH 3neKTpOHHKe, 
I- oii Me:>K.~J;yHapo,~~;Hoii wKonw Mono,~~;wx yqe
HLIX no npo6neMaM YCKOpHTeneii 3ap.a:)KeH· 
HLIX qacTan, a TaK:>Ke V ·ro Me:>K,~~;yHapo,~~;
Horo CHMn03HyMa no cllH3HKe BLICOKHX :mep· 
rHH H 3neMeHTapHLIX 'laCTH.U. 

B Te'leHae ro,~~;a B pe,~~;aK.UHH Hay'IHLIX 
:>KypHanoa, Ha KoHcllepeH.UHH, coaemaHa.a:, 
CHMn03HYMLI H WKOnLI HanpaaneHO 1050 



CTaTeH H ~OKna~OB, CO~ep~a~HX pe3ynL
TaTLI BLinOnHeHHLIX B 06'Le~HHeHHOM HH· 
CTHTyTe HayqHLJX H HayqHO·MeTO~HqecKHX 
uccne~osaHHH. CTaTLH coTpy~HHKOB HH
CTHTyTa HanpaBnHnHCL npeHMy~eCTBeHHO 
B cne~yiO~He ~ypHanLI CTpaH·yqacTHHIJ;: 
"H3secTHH AH CCCP" /cepus l))u3uqec-

. Kas/, .Hcl>, IIT3, A3, )1(3Tcl>, )I(Tcl>, 
Nucleonika, a H3 ~ypHanos CTpaH, He sa: 
ns10~uxcs qneHaMH OH.HH, a TaKue 
~ypHanLI, KaK Physics Letters. Nuclear Phy-
sics, Nuclear Instruments and Methods. 

Ily6nuKa:u;uu HHCTHTyTa perynspHo pac
CLinaiOTCH B HHCTHTyTLI, YHHBepCHTeTLI, 
6u6nuoTeKH 56 CTpaH MHpa no 825 a~pe
caM. KpoMe :noro a 1976 ro~y oTnpasne
HO no oT~enLHLIM ;anpocaM 1966 6pow10p. 

HHTepec K ny6nHKaiJ;HHM HHCTHTyTa 
npo~o~aeT pacTH, o qeM csu~eTenbCTBy
IOT 25 HOBLIX a~peCOB HayqHLJX yqpe~~e 
HHH, BKniOqeHHLIX B CnHCOK paCCLiilKH npe
npHHTOB H C006~eHHH HHCTHTyTa, H3 KOTO
pLIX 16 a~peCOB HaXO~HTCH B CTpaHax
yqacTHHIJ;aX u 9 B ~pyrux cTpaHax. 

B o6MeH Ha ny6nuKa:u;uu OH.HH HayqHo
TexHuqecKas 6u6nuoTeKa nonyquna 7270 
npenpHHTOB, OKOnO 130 HaHMeHOBaHHH ~yp
Hanos u 510 MOHorpal))uu. 
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P erynspHo H3~asanucL 3Kcnpecc- 610n· 
neTeHH HayqHo·TeXHHqeCKOH 6u6nHOTeKH H 
naTeHTHoro oT~ena. BLiny~eH e:>Kero~HLIH 
6u6nuorpal))uqecKHH yKa3aTenL pa6oT co
TPYAHHKOB OH.HH. 

IloMHMO ny6nuKa:u;uu npenpHHTOB, co
o6~eHHH, c6opHHKOB, a TaK:>Ke MaTepuanos 
KoMHT~Ta IlonHoMoqHLJX Ilpe~cTaBHTeneu 
H yqeHLIX COBeTOB H3~aTenLCKHM OT~enOM 
6LinH BLinonHeHLI MHoroqucneHHLie 3aKa3LI 
Ha KcepoKonuposaHue. 3a ro~ H3rOTos
neHo OKOnO 260 TLIC. KOnHH. 

BLinonHsnucL 3aKa3LI Ha nepenneTHLie 
pa6oTLI - nepenneTeHo noqTu 5 TLIC. To
MOB. Ilo 3aKa3aM na6opaTOpHH H3rOTOB· 
neHO OKOnO MHililHOHa pa3nHqHLJX 6naHKOB -
~nH o6pa60TKH 3KcnepHMeH'fanLHOH HH· 
l))opMa:u;uu u ~pyrux :u;eneu. 

Ilpo~o~anocL BHe~peHue HOBOH Tex
HHKH. Bse~eH a 3KcnnyaTa:u;uiO no3onoTHLIH 
npecc npOH3BO~CTBa r ,ll;P ~nH OT,lJ:enKH 
napa~HLIX H3~aHHH. B OT~ene OCBOeH HO· 
BLIH TexHonoruqecKHH npo:u;ecc - neqaTL 
Ha TKaHH, n03BOilHBWHH H3~aBaTL KHHrH, 
no n onurpal))uqecKHM KaqecTBaM He ycTy
naiO~He H3~aHHHM KpynHLIX nonurpal))uqec
KHX npe~npHHTHH . B KaqecTBe npuMepa 
TaKor o H3~aHHH MO:>KHO Ha3BaTL 106Hneu
HLIH c 6opHHK, nocss~eHHLIH 20-neTHIO HH
CTHTy Ta. 
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HayqHo
TeXHHqecKa.H 

6H6JIHOTeKa 

: 

B 1976 ro,IJ;y qucno 'IHTaTeneii Hay'IHO· 

TeXHH'IeCKOH 6H6JIHOTeKH H ee ciJHnHaJIOB 

COCTaBHJIO 5650 'leJI., B TOM 'IHCJie 840 -
npH6LIBWHX B KOMaH,IJ;HP.OBKH. no cpaBHe

HHIO C 1975 rO,IJ;OM 'IHCJIO 'IHTaTeJieH yBe • 

JIH'IHJIOCb Ha 200 qenoBeK. KonuqecTBO 

BLI,IJ;aHHOH 3a rO,IJ; JIHTepaTypLI H npOCMOT· 

peHHLIX Ha BLICTaBKaX HOBLIX nOCTynJie

HHH npeBLiwaeT 550 TLIC. neqaTHLIX e,IJ;u

HHD;. 

no 3aKa3aM 'IHTaTeneii nony'leHo no 

Me)K6H6JIHOTe'IHOMY a6oHeMeHTY 6onee 

2 TLIC. Ha3BaHHH KHHr H )KypHaJIOB. Bbl" 

nonHeHO 329 'IHTaTeJibCKHX 3aJIBOK, no· 

cTynHBWHX H3 6u6nuoTeK CoBeTcKoro Coro-

3a. 

no BCeM HCTO'IHHKaM KOMnJieKTOBaHHJI 

jnoKynKa, no,IJ;nHCKa, KHHr006MeH/ B 

1976 ro,IJ;y nonyqeHo 205l9 ne'laTHLIX e,IJ;u

HHU, B TOM 'IHCJie CBbiWe 8 TLIC. 3K3eMn· 

JIJipOB Ha HHOCTpaHHLIX JI3LIKaX. 

Ha 31 ,IJ;eKa6pJI 1976 ro,IJ;a 6u6nuoTeq

HLIH ciJoH,IJ; COCTaBJIJIJI 355 TLIC. ne'laTHLIX 

e,IJ;HHHU. nocTynHBWHe H3,IJ;aHHJI CBOeBpe

MeHHO o6pa6aTLIBaJIHCb H OTpa)KaJIHCb B 

CBO,II;HLIX Ka TaJiorax IJ:eHTpaJibHOH 6H6JIHO • 

TeKH H ee ciJunuanoB. KapToTeKa ny6JIHKa

u;uii coTpy,D;HHKOB OW.HW nononHHnacb 

5183 KapTO'IKaMH, H3 HHX 3902 - Ha BHOBb 

ony6nHKOBaHHbie pa60TLI. no,IJ;rOTOBJieH H 

H3,IJ;aH YKa3aTeJib ny6nHKau;uii coTpy,D;HHKOB 

WHCTHTyTa 3a 1975 ro,IJ;. npoBe,IJ;eHa pa6o

Ta no O'IHCTKe ciJoH,IJ;a OT yCTapeBWeH H 

Mano ucnonbJyeMoii JIHTepaTypLI. E)KeHe

,IJ;eJibHO BLinycKanacb 3Kcnpecc-uHciJop

Mau;uJI 0 HOBLIX nOCTynneHHJIX: "KHHrH", 

"npenpHHTLI", "CTaTbH". Bcero Ja npo

we,IJ;WHH ro,IJ; BLinyiD;eHO, 155 HOMepoB Ta

KHX 3KCnpecc-610JIJieTeHeH, BKJIIO'IHBWHX 

OKOJIO 22 TLIC. Ha3BaHHH. Hane'laTaHO 89 
CnHCKOB Ha HOBbie )KypHaJibl, nocTynHB" 

wue B 6u6nHoTeKy. E)KeHe,IJ;enbHO o6HoB

JIJIJIHCb BbiCTaBKH HOBLIX nOCTynneHHH. 



Jiblna opraHH30BaHa 6om.waJI BbiCTaB
Ka nHTepaTypbl K I06Hnel0 lfHCTHTyTa "20 
neT OH.HH", Ha KOTopoii 6blnH rrpe,ncTaB
neHbl pa6oTbl coTpy,nHHKOB, y,nocToeHHble 
neHHHCKHX H rocy,napCTBeHHbiX IIpeMHH 
CCCP, rrpeMHii OH.HH; MOHorpa4JHH, OT
qeTbl o ,neJITenbHOCTH OH.HH. 

Bcero 3a 1976 ro.n B Hay'IHO·TeXHH
qecKyiO 6H6nHoTeKy OH.HH B rropJI,nKe o6-
MeHa IIOCTYIIHnO 7270 rry6nHKaUHH H3 42 
CTpaH, B TOM 'IHCne 904 - H3 I(EPHa. 

KpoMe Toro, B rropJI,nKe o6MeHa 6H6-
nHoTeKa 6ecrrnaTHO rronyqana rrepHO.IJ;H'lec
KHe H3,IJ;aHHJI H3 23 CTpaH /133 Ha3BaHHJI/. 
KonH'leCTBO IIOCTyrrneHHH IIOKa3b1BaeT cne
.IJ;YIOIUaJI Ta6nHua: 

HaHMeHoBa- Ilpe- 0TTHc- )Kyp- KHH-
HHe CTpaHbl IIpHHTbl KH Hanbl rH 

1 2 3 4 5 

CmpaHbJ- y>~acmHUilbl OH.RH 

JionrapHJI 
BeHrpHJI 
r,n;P 
KH,D;P 
Ilonbwa 
PyMbiHHJI 
CCCP 
qexocno
BaKHJI 

Bcero: 

3 
75 
79 

84 
70 

1634 

22 

1967 

13 

13 

8 
5 
4 
2 
8 

13 
33 

9 

82 

3 
3 

2 
23 

344 

2 

377 

,4pyzue cmpaHbl u MeJKOyHapoOHble 

• 

1 

JienbrHJI 
Jipa3HnHJI 
BenHKo-
6pHTaHHJI 
BeHecy3na 
rpeuHJI 
,lJ;aHHJI 
EBpaToM 
3arra,nHwii 
JiepnHH 
H3paHnb 
HH.IJ;HJI 
Hpa 
HpnaH.IJ;HJI 
HcrraHHJI 

HTanHJI 
KaHa,na 
MeKCHKa 
HHrepHJI 
HH,nepnaH,nbl 
HoBaJI 

2 

31 
63 

260 
3 
6 

40 
11 

36 
35 
41 

1 
20 
15 

310 
80 

5 
1 

17 

3enaH,nHJI 3 
HopBerHJI 12 
IlopTyranHJI 3 
CHHrarryp 1 
Cy,naH 4 
ClliA 1657 
TypuHJI 1 
«l>HHnJIH.IJ;HJI 44 
cl>paHUHJI 41 0 
c~>Pr 666 
lliBeiiuapHJI 32 
QEPH 904 
lliBe.UHJI 32 
IOrocnaBHJI 3 
.HrroHHJI 322 

3 

25 

120 

19 

Bcero : 5126 164 

opzaHu3alluu 06IUee 

ABCTpanHJI 42 
ABCTpHJI 15 

1 
5 36 

KOnH
'leCTBO: 7093 177 

-·-

6 

1 

1 
2 

4 

1 

6 
1 
1 
2 
9 

4 

7 

51 

133 

5 

1 
3 

2 

7 

3 
1 

67 

3 
2 
6 

2 

133 

510 

175 



Ilo 3QK03Y 061>eOUHeHHOZO UHCIIIUIIIYIIIO L(eHIIIpaAbHO.II 
cmyou.11 ooKyMeHIIIOAbHbiX d)uAbM06 /MocK6a/ 3a KoH
'IUAa c1>eMKU lfjuAbM06 o oe.11meAbHOCIIIU OHJIH: " Mup
HbiU QIIIOM j{y6Hbl" U "J{y6Ha - MeJICOyHapoOHbiU Hay'I
HbiU l#eHmp". Ha CHUMKax: peJICucceplfjUAbMaJI.B.Max
Ha'l u Ha'laAbHUK ceKmopa JIB3 IO.j{.lie3Hozux z o111o· 
6JIIIIC.II K Cl>eMKQM 3nU300Q 6 OIIIOeAe CUHXpOifja30 IIIpo
Ha; onepamop B.H.KuceAe6 6eoem Cl>eMKU Ha ceM uHa
pe H.H.liozoAK>6o6a. 

061>eOUHeHHbiU UHCIIIUIIIYIII nocei/IUAQ OeAeZOI#U.II L(eHI/Ipa 
JIOepHOU UHd)OpMOI#UU qeXOCA0601#KOU KOMUCCUU no 
amoMHoii 3Hepzuu: oupeKmop L(eHmpa O .IlameK, compyo
HUK L(eHmpa B.Il006UH, COIIIPYOHUK MeJICOyHapOOHOZO 
omoeAa qcKA3 H.~paHI#. 

Ha'IOAbHUK U30ameAbCKozo omoeAa B.P.CapaHI#e6a 
u 6puzaoup noAuzpad)u'lecKoii 6puzaObl A. T.Jle ZOHI#e6 ~ 
no3HaKoMuAu OeAeZOI#UIO c noAuzpalfju'leCKUM o6opy
oo6aHueM 01/IOeAa. 

Ha'IOAbHUK ceKmopa JIBTA ,a.ApHayooe pacc Ka3aA 
ZOCIIIJIM 0 pe3yAbiiiQIIIQX pa6o111 no C030QHUK> 6 OHJIH 
UHd)OpMOI#UOHHO- nOUCK060U CUC!IIeMbl, C06MeCIIIUMOU C 
MeJICOyHapOOHOU CUCI/IeMOU .IIOepHOU UHifjopMOI#UUHHHC. 



.bu6Auo•e'IHI>IU rjoHO HOC'IU.I>I60" 
e• OKOAO 400 .I>IC. 3K3eMnA.JI• 
poe ne'la.HI>IX U300HUU. 

ExezooHo pac•e• <~UcAo <~u•a•e
AeiJ HOY'IHO·•exHU'IeCKOU 6U6Auo
•eKU OHJIH. B 1976 z. 3•o <~UcAo 
coc•aeUAo 5650 <~eAoeeK. 
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llaTeHTHbiH 

OT~eJI 

... 

=-

Pa3pa6oTKa 

npaBOBbiX HOpM 

PerneHHeM KoMHTeTa IIonHOMO'IHLIX 
IJpeACTaBHTeneH 1 HIDHH 1976 r . BBeAeHO 
B AeHCTBHe "IJonO:>KeHHe 06'beAHHeHHOro 
HHCTHTyTa HAepHbiX HCCneAOBaHHH 06 H30" 
6peTeHHHx" a peAaKUHH IV coaeiUaHHH JK
cnepToa-naTeHTOBeAOB CTpaH-yl.faCTHHU 
OIUIH. B cooTBeTCTBHH c JTHM Ilono:>Ke
HHeM COCTaBneHLI naTeHTHbiM OTAenOM H 
yTaep:>KAeHLI AHpeKUHeH "IIpaaHna noAa'IH 
H o4JopMneHHH 3aHBOK Ha H306peTeHHH COT· 
PYAHHKaMH 06'beAHHeHHOrO HHCTHTyTa 
HAepHbiX HCCneAOBaHHH". 

3a nepHOA 1976 

3aperHCTpH
poBaHO B CCCP 
OTKpbiTHH 

3a nepHOA 

IIonyqeHo 
nono:>KHTenLHLIX 
perneHHH 

-

11cnonL30BaHo 
H306peTeHHH 

3 

1976 

75 

33 

llpaBOBa.H 

oxpaHa OTKpbiTHH 

1971-
1975 

10 

1958 
1976 

19 

3aiQHTa 

H HCUOJib30BaHHe 

H306peTeHHH 

1971- 1958-
1975 1976 

230 515 

93 246 



B . 197 6 r. BhmymeHo 4 HoMepa 6ron
JieTeHH "3aHBKH H H306peTeHHH", B KOTO
phiX llOMemeHhl aHHOTaiJ;HH 72 nepBH'IHhiX 
JaHBOK Ha H306peTeHHH. 

PaQHOHanH3aTopcKHe 

npeAJI0)1(8HHH 

3a nepHO.ll. 1976 1975 1958-

JICDOJlh30BaHO 
paiJ;HOHaJIH3aTOpCKHX 

1976 

npe,ll.Jio:>KeHHH 588 510 6415 

3KOHOMH'ie CKHH 
3~~eKT OT HCDOJih-
30BaHHH H306peTe
HHH H pau;HoHaJIHJa
TopcKHX npe.n.no)f(e-
HHH B mbiC. py6. 86,7 32,0 1492,1 

HaHMeHoBaHHe <1>.11..0. 

1. 3aKOHOMepHOCTh B.H.CnHUhiH 
CTa6HJIH3aiJ;HH H.li.MHxees 
HH3WHX COCTOHHHH A.H.KaMeHcKaH 
OKHCJieHHH II.A.PyMep 
aKTHHH)J.HhlX P.A.)J.hH'IKOBa 
3JieMeHTOB H.A.PoJeHKeBH'i 

li.A.rsoJ.n.es 
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00li8THbi8 

3BaHHH 

)J.OKTOpy TeXHH'ieCKHX HayK, npo~ecco
py A .r .3eJih.ll.OBH'IY YKaJoM IIpeJH,ll.HyMa 
Bepx oBHoro Cosera PC<I>CP OT 17 .n.eKa6-
PH 1976 ro.n.a npHcsoeHo JBaHHe "3acny
)f(eHHhiH HJo6peTaTeJih PC<I>CP". 

3a JacnyrH nepe.n. 06'he,ll.HHeHHhiM HH
CTHTYTOM H,ll.epHhiX HCCJie)J.OBaHHH B 06Jia
CTH 306peTaTeJihCTBa H paiJ;HOHaJIH3aiJ;HH 
npHKa JoM )J.HpeKUHH OIIJIII B 1976 r. npH
csoeHhi JBaHHH: 

" lloqeTHhiH HJo6peTaTeJih OIIJIII" 
B.II. )J.aHHJIOBY, Ha'iaJihHHKY oT.n.ena JIJIII, 
A.r .3eJih.ll.OBH'IY, ·HaqaJILHHKY or.n.ena JIB3, 
C.II.OpMaH,ll.)f(Hesy, cTapweMy HayqHo
MY COTPY.ll.HHKY JIJIII, 
C.II.TpeThHKOBOH, cTapweMy HayqnoMy 
COTPY.ll.HHKY JIJIP; 

"IJoqeTHhiH pau;HoHaJIHJarop OIIJIII" 
B.M.IIn oTKo, cnecapro JIJIP, 
B.II.IIy ra'ieBH'iy, cnecapro JIB3. 

MecTo 
pa6oThl 
aBTOpOB 

IIHCTHTYT 
~H3H'ie CKOH 
XHMHH 
AH CCC P 

OIIJIII JIJIP 

0epet18Hb OTKpbiTHii 

COTPYAHHKOB OH.ID1 

33 1976 f'OA 

CTpaHa- N!! .lJ.HDJIOMa, 
yqacTHHIJ;a ~ 6IOJIJieTeHH 

OIIIIOT3 

CCCP N!! 169 , N!!l9 
Ja 1976r. 
/IlpHOpHTeT 
OT 25MapTa 
1971 r./ 
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N2R2--- HaHM-eH<isaH:He 4>.H.O. --- -MecTO CTpaHa- N2 .D;HnnoMa 
n/n pa6oThl yqacTHHUa N2 610nneTeHJI 

aBTOpOB OHIIOT3 

2. JIBJieHHe .H.B.3eJI&,IJ;OBH'I HHCTHTyT CCCP N!! 171 , N2 23 
y,IJ;ep)l(aHHJI npHKJia,IJ;HOH Ja 1976 r. 
Me,IJ;JieHH&IX MaTeMaTHKH /npHOpHTeT 
HeHTpOHOB ~.JI.IUanHpo OH.HH JIHCI> OT 3 anpeJIJI 

B .H .JiyiQHKOB 1959 r./ 
A.B.CTpeJIKOB 
ID.H.IloKOTHJIOBCKHH 

3 . .HaneHHe peJoHaHc- B.B.Banawoa HHH.HCI> MrY CCCP N2 173 , N2 37 
Horo nornoweHHJI B.B.BeJIJieB OH.HH JITCI> CCCP Ja 1976 r. 
OTPHUaTeJI&· H.Bo:HTKOBCKa H.HH CBEPK IIHP /npHOpHTeT 
HhiX MIOOHOB B.C.Eaceea OH.HH JI.HII CCCP /OT 22 OKTJI6· 
aTOMH&IMH H.M.Ka6a'IHHK HHH.HCI> MrY CCCP pJI 1963 r./ 
JI,D;paMH T .K03JIOBCKH H.HH CBEPK IIHP 

B.C.PoraHoB OH.HH JI.HII CCCP 
P .A.3paM)I(JIH OH.HH JITCI> CCCP 

• 

:::-

• 



.. 

06~eHHCTHTYTCKHe 
CJiy)f(6bi 
A~MHHHCTpaTHBHO-. ~ . 

X03HHCTBeHHaH 
~eHTeJibHOCTb 

• 

! 
: 

i i 

~--------0------
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0T,QeJI 
(,.) 

pa,QHaQHOHHOH 

6e30IIaCHOCTH 

• 

: 

)l03UMeftpU~eCKUU KOHMpOAb pa~Ha

UHOHHOH o6cTaHOBKH H HH~HBH~yaJI:bHblx 

~03 nepcoHana B 3oHax pa~HaUHOHHoro 

B03~eHCTBHR IT03BOJIHJI opraHH30BaT:b ~eR

TeJI:bHOCT:b HHCTHTyTa, CBR3aHHYIO C HC

ITOJI:b30BaHHeM R~epHO-~H3HqecKHX ycTa

HOBOK H pa~HOaKTHBHbiX BeiUeCTB, TaK, qyo 

ro~oBoii ypoBeH:b o6nyqeHHR nepcoHana H 

OT~eJI:bHbiX JIHU, BblllOJIHRBWHX pa60Tbl B 

CaHHTapH0-3aiUHTHOH 30He, He npeBbiCHJI 

npe~eJI:bHO ~onycTHMbiX ~o3. OnepaTHBHblii 

HH~HBH~yaJI:bHbiH KOHTpOJI:b 06JiyqaeMOCTH 

nepcoHana npH npoBe~eHHH pa6oT B 30Hax 

cneuHaJI:bHoro ~onycxa, o6ecneqHJI co6JIIO

~eHHe HOPM o6nyqeHHR. rpynnoBaR ~03a 
2102 COTpy~HHKOB OHJIH, KOHTpOJIHpo

BaBWHXCR C ITOMOIU:biO HH~HBH~yaJI:bHbiX ~0-

3HMeTpOB, B 1976 r. COCTaBHJia 1038 63p, 
npHqeM y 89o/o KOHTponHpyeMoro nepcoHa

na HH~HBH~yaJI:bHaR ro~oBaR ~o3a xapax

TepH3yeTCR BeJIHqHHOH, MeH:bWeH 1,5 63p. 

~aHHble HH~HBH~yaJI:bHOrO ~03KOHTpOJIR 

nepcoHana, pa6oTaBwero B 1976 r. B no

MemeHHRX H3MepHTeJibHOrO UeHTpa B KOp

nyce CHHXPOUHKJIOTpOHa, ITO~TBep~HJIH, qyo 

ITOCJie YCTaHOBJieHHR B 1975 r. ~OITOJIHH

TeJibHOH 6HOJIOrHqe.CKOH 3aiUHTbl ro~OBOH 

ypoBeHb 06JiyqeHH11 B 3THX ITOMe~UeHHRX 

CHH3HJICR H He npeBbiWaeT ~onyCTHMOrO 

~JIR CaHHTapH0-3aiUHTHOH 30Hbl. 3HaqHTeJib

HOe BHHMaHHe COTpy~HHKOB OT~eJia pa~Ha

UHOHHOH 6e3onacHOCTH B 1976 r. 6biJIO 

y~eneHo o6ecneqeHHIO pa~HaUHOHHoro 

KOHTpOJIR npH peMOHTHbiX pa6oTaX Ha peaK

TOpe HB P- 30 I JIH<I» I, peBH3HH CHHxpo

UHKJIOTpoHa, nycxo-Hana~oqHbiX pa6oTax 

ycxopHTeJIR Y- 120M I JIJIIII H MHKpo

TpoHa MT-17 IJIJIPI. CocTaBJieHbl xap

TorpaMMbl noneii H3JiyqeHHR H BbiJJ,aHbl pe

KOMeH~aUHH ITO opraHH3aUHR pa60T B paiio-

He UHKJIOTpoHa Y- 200 /JIJIP I B pe:>KHMe 

yCKOpeHHR R~ep ~eiiTepl{R H reJIHR H B 

paiioHe H3MepHTeJibHOrO naBHJI:bOHa, Ky~a 

ocymecTBJIReTCR Me~JieHHbiH BbiBO~ nyqxa 

npOTOHOB H3 CHHXpo~a30TpOHa IJIB31, ITOC-



ne H3MeHeHH11 6uonoruqecKoii JaLQHThi Ka

Hana Me.D.JieHHoro BhiBO.IJ.a. 

KoHmpoAb paouoaKmueHocmu oKpyxa~
JIIeU cpeObl noKa3aJI, 'ITO cpe.IJ.HerO.D.OBbie 

KOHUeHTpaUHH pa.IJ.HOaKTHBHhlX BeLQeCTB B 

B03.IJ.yXe pa60'IHX noMeLQeHHH H c6paCbiBae

MbiX BO.D.aX He npeBbiWaiOT .IJ.OnyCTHMhiX 

aeJIH'IHH. Pa.IJ.HOaKTHBHOCTh no'IBhi H pacTu

TeJihHOCTH He npeBLiwaeT ypoBH11 ecTecT

BeHHoro ~OHa. raMMa-~OH B paHOHe Ha-

6JIIO.D.aeMOH 30Hhl HHCTHTyTa TaKoii )l(e, 

KaK H B paHOHaX, He HMeiOLQHX 11.IJ.epHO

~H3H'IeCKHX ycTaHOBOK. 

Hay<tHO- M emoou<tec KUe pa6ombl npoao

.D.HJIHCh C UeJiblO HCCJie.D.OBaHH11 xapaKTe

pHCTHK noJieH H3JiyqeHH11 11.D.epHO-~H3H'IeC

KHX ycTaHOBOK H npoaepKH a.D.eKBaTHOCTH 
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noKa 3aHHH .IJ.eTeKTOpOB H3Jiy'leHHH 3KBH

BaJie HTHOH .IJ.03e H cneKTpy 'laCTHU B 3THX 

nOJI11 X. 3KcnepHMeHTaJibHO HCCJie.D.OBaHbl 

3He p reTH'IeCKHe pacnpe.IJ.eJieHH11 HYKJIOHOB 

3a 3 aLQHTOH CHHXpOUHKJIOTpOHa JIJITI. Y C

TaH BJieHbl HeKOTOpble 3aKOHOMepHOCTH B 

~OpMHpOBaHHH nong HeHTpOHOB 3a 3aLQHTOH 

ycK puTeneii npoTOHOB Ha BhiCOKHe 

3He p rH:u. BhlnonHeHhl pac'leThi 3KBHBaneHT

HOB .D.03hl u cneKTpa qacTHU Ja JaLQHTOH 

B T HnH'IHbiX .D.JI11 YCKOpHTeJieH reoMeTpH11X 

HCTO'IHHK-JaLQHTa. Ha nyqKax HeiiTpOHOB 

u B n ongx pacce11HHoro HJJiy'leHH11 Hli P- 30 
H C HHXpOUHKJIOTpoHa JIJITI onpe.IJ.eJieHbl 

peaK UHH .D.eTeKTOpOB, HCnOJih3yeMbiX .IJ.JI11 

.IJ.03 HMeTpuqecKoro KOHTpong B OHJIH, 

r ,n: P , TIHP u qccp. Ha'laTLI pa6oTLI no 

KaJIH 6poai.<e .IJ.03HMeTpOB MeTO.IJ.OM cneKTpO

MeTp HpOBaHH11 3HeprHH HeHTpOHOB no ape

MeHH nponeTa. 
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CoseT 
IIO 

pa~HO~JI.eKTpOHHKe 

• 

.::-

BbiCTaBKH 

1. 06'heABHeHllhiH BHCTBTYT JIAepHhiX 
BCCneAOBaHBH opraHB30Ban B ~y6He oqe· 
peAHYIO 6biCJIQ6KY npu'6opoe JIOepHOU3AeKIII" 

pOHUKU, pa3pa6oTaHHhiX B B3rOTOBneHHhiX 
B CTpaHax·yqacTHBUaX HHCTBTyTa. 3Ty 
BhiCTaBICY yqaCTHBICB fiOCBJITBnH 20 • neTHIO 
06'heABHeHHOrO BHCTBTyTa. 

BHewHeToprosoe npeAnPBJITBe BeHrep
CICoii HapOAHOH Pecny6nBICB METPHM
llEKC Ha CBOBX CTeHAaX npeACTaBBnO npB· 
6ophl B uen~a~e cscTeMhl, pa3pa6oTaHHhle 
B B3rOTOBneHHhle TaiCBMB BHCTBTyTaMB H 
opraHB3aUBJIMB, ICaiC QeHTpanLHhiB ~HCTH" 
TYT 4IB3BqeciCBX BCCneAOBaHBB B HHCTH" 
TYT BhlqBcnBTenLHOB TeXHBICH B aBTOMa • 
TBICB BeHrepCICOB aiCaAeMBB HayiC, 3aBOA 
3neiCTpOHHO"B3MepBTenLHOB annapaTyphl H 

AP· 
CpeAB 3ICcnoHaTOB 6~a~ns: MHoroiCaHanL

Hhlii HaiCOfiBTenL AaHHhiX B CBCTeMe 
KAMAK; 3HaiCOMhle y)l(e AY6HeHuaM rpa-
41sqeciCBH ABcnneii GD-71 B aHanH3aTop 
TBna ICA-70 ; ICOMnneiCT o6opyAoBaHBJI AnJI 
ynpasneHBJI TexHonorsqeciCBM npoueccoM, 
BJCnJOqaJOUUiii B ce6Jl MBHB·3BM TPA-i B 
MBICponpoueccopHhlii ynpasnJIJOUUiii ABcn
neii TBna PF-12-F; nporpaMMBpyeMaJI 

.HaCTOnLHaJI 3neiCTpOHHaJI BhlqBCnBTenLHaJI 
MaWBHa TBna 71·666; CeMeiiCTBO TepMo· 
perynJITOpos; UB41posoii ABCTaHUBOHHhiB 
AaTqBJC yrna B AP· 

Ha CTeHAaX repMaHCICOB ~eMOICpaTH
qeciCOH Pecny6nBICB AeMoHcTpBposanacL 
3BM TBna KRS-4200 B ICOMnneiCce c 6on~>
WBM Ha6opOM BHeWHBX ycTpOHCTB BICniO· 
qaJI ABcnnes B 6noiCB pscTeMhl KAMAK, 
no3BOnJIJO~Be aBTOMaTB3BposaTL wspoiCBii 
ICpyr 4IB3BqeciCBX 3aAaq. 

CBOB AOCTB)I(eHBJI AeMOHCTpBpOBanB 
ICOM6BHaT "Po6oTpoH", npeAnPBJITBe Mecc-
3neiCTpoHBIC "OTTO WoH" B TexHsqeciCH:ii: 



yaasepcaTeT /)J,pe3,AeH/, HHCTBTYT swco
KBX 3Hepraii: /Uoii:TeH/, UeaTpanbHhli BH
CTBTYT R,Aepaoii: ~B3BKB /PocceH,AO~/, 
Pci»T KOM6BHaT cl»yHKepK ' /3p~ypT/. 

06'he.ABHeaae 3aBO.AOB R,Aepaoro npa6o
pocTpoeaas llOJIOH llon~»cKoii: Hapo,Aaoii: 
Pecny6nBKB noKa3ano 6on1.woii: aa6op 6no
KOB cacTeMhl KAMAK a KOMnneKc 6noKoB 
,AJIR BX nposepKB Ha ~YHKUBOHBpO~aHBe. 

HacTBTYT aToMaoii: CIIB3BKB rocy,Aap
CTBeaaoro KOMBTeTa no R,Aepaoii: 3Hepre
TBKe ConaanacTB'IecKoii: Pecny6naKa Py
M:WHBB llOKa3aJI MO.AYJibHYIO CBCTeMy B 
cTaH,AapTe KAMAK, cocTORIUYIO B3 6no
KOB 20 HaBMeHOBaHBii:, MaJiora6apBTHOe 
ne'laTaiOIUee ycTpoii:cTso, 'IBTaiOIUee 
YCTpOiCTBO B BMllYJibCHOe nepeC'IeTHOe 
ycTpOiCTBO "HyMepnopT- 632". 

.. 
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Pa3aoo6pa3Hhl 6wna 3KcnoaaThl, npe,A
cTaaneaawe BHCTBTyTaMB B npe,AnpBRTBR
MB qexocnosanKoii: ConaanacTB'IecKoii: 
Pecny6naKa. HHCTBTYT R,Aepaoro npa6opo
cTpoeaas s llp)l(eMwWJieaa /o6'he,Aaaeaae 
TECJIA/ noKa3aJI MO.AYJibHYIO CBCTeMy npa-
6opoB ynpaBJieHBR B 3aiUBThl R,AepHhiX peaK
Topos, cacTeMy 6noKOB · KAMAK /20 aaa
Me OBaHaii:/ B 60JibWOii: Ha6op CUBHTBJIJIR
TOpOB. Ha6op 6noKoB KAMAK .AJIR asTo
HOMHOii: nposepKB CBCTeMhl B306pa)l(eHBR 
noKa3an HacTBTYT s,Aepaoii ~B3BKB qcAH 
/P)I(e)l(/; 6noK CBR3B Kpeii:Tos KAMAK, 
y,AaJieHHhiX Ha 3Ha'IBTeJibHOe paCCTORHBe 
,Apy r oT ,Apyra, - HacTBTYT ~B3BKB CAH 
/lipaTacnasa/ . 

HaT epee y noceTBTeneii B:W3BaJI ,Ae
MOHCTpai.(BOHHhiH npa6op .AJIR perBCTpa~BH 
R,AepHhiX B3Jiy'leHBii:, npe,ACTaBJieHH:Wi Ka
~e,ApOii: R,Aepaoii: ~B3BKB YHBBepCBTeTa BM. 
KoMeHcKoro /lipaTacnasa/. Oa y,Ao6eH . .AJIR 
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,lleMOHCTpaUHH MeTO,llOB perHCTpaUHH pa 3-
nH'IHbiX BB,llOB ,lleTeKTOpOB, npHMeHJieMbiX 
B Jl,llepHOi lPH3HKe, H HCnOnbJyeTCJI npH 
H3y'leHHH Kypca Jl,llepHOH lPH3HKH B cpe,llHeH 
WKone H ayJe. B npH6ope npHMeHeH 6noq
HhiH KOHCTpyKTHB, abJ:nycKaeMbiH npe.n.npHJI· 
THeM Tecna-3neKTpoaKyCTHKal6paTHcna
aal, O'leHb y.n.o6HbiH .n.nH coJ.n.aHHJI 3Kcn e
pHMeHTanbHbiX npH6opoa. ,. 

BbicTaBKY noceTHnH COTPY.IJ.HHKH OHR H, 
y'laCTHHKB npOXO,llHBWero B )J.y6He Hayq
HOrO COBemaHHJI, MHOrO'IHCneHHble rOCTH 
H3 HHCTHTYTOB H opraHH3aUHH MOCKBbl H 
,llpyrHX rOpO,llOB. 

lloKaJ Ha BbiCTaaKe a )J.y6He nocn e.n.
HHX .IIOCTH)KeHHH cTpaH-y'laCTHHU O H RH 
B o6na~TH Jl,llepHoro npH6opocTpoeHHJI c no
co6cTayeT pa3BHTHIO CBJIJeB: Me*.IIY OH RH 
H Be.n.ymHMH Hay'IHbiMH UeHTpaMH 3THX 
CTpaH, 06MeHy OnbiTOM, a TaK)Ke nOMOra
eT o6ecne'IHTb ae.IIymHeCJI B 06be.IJ.HHeH
HOM HHCTHTyTe 3KCnepHMeHTbl HOBeHWHM 
3neKTpOHHbiM o6opy,llOBaHHeM. 

TaKHe 3KcnoHaTbl BbiCTaBK~ KaK aHa
nHJa Top KRS-4200, HacTonhHa.ll 3 B M THna 
71-666 IBHPI, KOMnneKT 3BM KRS-4200 
1r ,D.P I, Ha6op 6noKoB K~MAK IITH P I 
H ,llp. CO CTeH,llOB BbiCTaBKH cpa3y nOCTy
nHnH a pyKH 3KcnepHMeHTaTopoa 06be.n.H
HeHHoro HHCTHTyTa. 

2. fipH CO,IIeHCTBHH 06be,IIHHeHHOrO HH" 
CTHTyTa JI,IIepHbiX HCCne,IIOBaHHH BHeWHe
Toproaoe npe,IInpH.IITHe MEPTHMITE KC 
npoaeno B )J.y6He BbtcmaaKy mexHo/lozu
~ecKozo o6opyooaaHu~ 0/1~ npou3aoocmaa 
ne~amHbtx nAam, paJpa6oTaHHoro a Hccne
,llOBaTenbCKOM HHCTHTyTe Bbi'IHCnHTenbHOH 
TeXHHKH H aaToMaTHJaUHH BeHrepc KoB: 
aKa.n.eMHH HayK. Bee o6opy.n.oaaHHe, np e.n.
cTaaneHHOe Ha - BbiCTaBKe, MO)KHO pa 3,lle
nHTb Ha HeCKO~KO TeXHOnOrH'IeCKHX UHK" 
no a. 

llepBaJI 'laCTb - CHCTeMa ,llnJI KOppeK
THpOBaHHJI MOHTa)KHOH CXeMbl. 0Ha 6aJH· 
pyeTCJI Ha ManoB: 3BM TRA-70 H rpa
lPH'IeCKOM .n.Hcnnee GD-71. 3Ta CHCTeMa 
n03BOnJieT cymecTBeHHO COKpaTHTb BpeMJI 
KOppeKTHpOBKH MOHTa)KHOH CXeMbl. ilOKa
JaHHbiH lPOTOMeTO,ll n03BOn.lleT pHCOBaTb 
nHHHH C O'leHb BbiCOKOH pa3pewa10meB: cno
C06HOCTbiO. 

BTopaH 'laCTb - A,D.MAIT c !lloToronoa
KOH H Ha6op o6opy.n.oaaHH.II .n.nH !lloToMe
To.n.a. C noMOIUhiO 3Toro o6opy.n.oaaHH.II 
H3rOTaBnHBaiOTCJI HeraTHBbl IHnH lPOTO
wa6nOHbii BbiCOKoro Ka'lecTaa H ocymecT
Bn.lleTCJI o6pa60TKa nnaTbl, Ha KOTOPYIOHa
HeCeH cPoTOpe 3HCT. 

llocne.IJ.H.IIJI qacTh - Ha6op o6opy.n.o
BaHH.II ,llnJI MeTannHJaUHH OTBepCTHH. 

BbicTaaKa BbiJBana 6onbwoB: HHTepec 
y cneuHanHCTOB )J.y6Hbl, a TaK)Ke pa3pa-
6oT'IHKOB MHOrHX Be.n.ymHX HHCTHTYTOB Co
BeTCKOrO CoiOJa. O.n.HoapeMeHHO c .n.eMoH
cTpauHeB: o6opy.n.oaaHH.II 6blnH npoae.n.eHbl 
CeMHHapbl, Ha KOTOpbiX BeHrepCKHe cne
UHanHCTbi no.n.po6Ho paccKaJanH o npe.n.
cTaaneiiH:oB: annapaType H oco6eHHOCT.IIX 
TexHonorHH. 06opy.n.oaaHHe c BbiCTaBKH 
nocTynHno a ~a6opaTopHH 06be.IJ.HHeHHoro 
HHCTHTyTa. 3i-o noJaonHT noBhiCHTh Ka
qecTao BblnycKaeMbiX 3neKTpOHHbiX 6no
KOB. 

3ace~aHH~ CoaeTa 
Ha Jace.n.aHH.IIX CoaeTa no pa.n.Ho3neKT

poHHKe H ero npe JH.n;HyMa o6cy*.n.anHcb 
aonpocY no.n.roTOBKH IX Me*DYHapo.n.Horo 
CHMnOJHyMa no Jl,llepHOH 3neKTpOHHKe, pa3-
pa60TKH 6nOKOB. C npHMeHeHHeM MHKpo
npoueccopoa; cornacoBbiBanHcb H KoppeK
THpoaanHch KBapTanbHbie nnaHbl IJ.3M 
no BblllYCKY 3neKTpOHHbiX H3,llenHH. 



lionLmaJI rpynna cneuuanucTOB OHJIH 
npHHJina yqaCTHe B no~rOTOBKe H pa6oTe 
I BcecowJuoro coaemaHHJI no aaToMaTu
Jauuu uayquhlx uccne~oBaHHH B Jl~epuoa 
ciiHJHKe /KHeB, 12-14 OKTJI6pJI 1976 ro~a/. 
Coaemauue 6hlno opraHHJOBaHo CoaeTOM 
no aBTOMaTH3aUHH HayqHhlX HCCne~OBaHHH 
npu IIpeJH~HyMe AH CCCP, HayqHhlM cp
aeTOM no HCnOnb30BaHHIO BhlqHCllHTenL
HOH TeXHHKH H cpe~cTB aBTOMaTHJauuu 
B 3KCnepHMeHTanbHOH Jl~epHOH ciiHJHKe npH 
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OT~eneHHH Jl~epuoa ciiHJHKH AH CCCP, 
C oaeTOM no aBTOMaTHJauuu uayquhlx uc
cne~oBaHHH npu IIpeJH~HyMe AH YCCP, 
HHCTHTYTOM Jl~epHhlX uccne~oBaHHH AH 
Y C CP, YKpaHHCKHM pecny6nuKaHCKHM 
npaaneuueM HTO P3C HM. A.C.Ilonoaa. 
HayqHhlMH KoucynLTaHTaMH CoBemauuJI 
6hlnR qneuhl-Koppecnou~eHThl AH CCCP 
M.r .MemepJIKOB u H.H.roaopyu. ,ll;oKna
~hl, npe~cTaaneHHhle ua coBemauuu oT 
OH JIH, nonyqunu BhlCOKYIO oueHKY. 

• 
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A~MHHHCTpaTHBHO-
u 

X03SIHCTBeHHaSI 

~eSITeJihHOCTb 

~ 

K~pbi 

qHCJieHHOCTb COTpy,D;HHKOB 06'be,IJ;HHeH· 
HOrO HHCTHTyTa Jl,D;epHbiX HCCne,n;oBaHHH Ha 
31 ,n;eKa6pJI 1976 ro,n;a cocTaBuna 6457 qe
noBeK. Pacnpe,n;eneHue no KaTeropHJIM no
Ka3aHo B Ta6nu:ue: 

KaTeropHJI 
pa60THHKOB 

Hay'IHble 
COTPY.IJ;HHKH 
HH)KeHepbi 
TexHHKH H 
Mac Tepa 
Pa6oque 

Cny)Kaii.J;He 
Mna,n;wuu 

qHCJieHHOCTb 

B na6opa- B npou3- Bcero 
TOpHJIX H BO,IJ;CTBeH· 
ynpaBne- HbiX no,n;-
HHH pa3,n;ene-

HHJIX 

872 10 882 
1287 161 1448 

317 135 452 
1593 1315 2908 

307 159 466 

o6cny)KHBaiOIUHH 
nepcoHan 133 123 256 
Y'leHHKH 37 8 45 

HToro: 4546 1911 6457 

B 06'be,IJ;HHeHHOM HHCTHTyTe Jl,D;epHbiX 
uccne.n;oBaHHH pa6oTaiOT 4 aKa,n;eMuKa: 
H.H.Iioronro6oB, li.M.IloHTeKopBo , 
r.H.~nepoB, H.M.~paHK; 9 qneHOB·Kop
pecnoH,n;eHTOB aKa,n;eMHH HayK: A.M.Iian

.IJ;HH, ~.H.IinoxuH:u;eB, H.H.roBopyH, 
B.II.~)KenenoB, H.3Bapa, ~.Kuw, M.r .Me
II.J;epHKOB, C.M.IIonHKaHoB; ~.B.IllupKoB; 

113 ,IJ;OKTOpOB HayK H 438 KaH,IJ;H,IJ;a TOB 
HayK. 

B 1976 ro,n;y npHHJITO 686 qenoBeK: 
Hay'IHbiX coTpy,n;HHKOB - 146 
HH)KeHepoB • 115 



TeXHHI<OB H MaCTepOB 
pa6oqHx 
yqeHHI<OB 
CJiy)l(ai.QHX 
MJia,nrnero o6cJiy)I(HBaiO-

32 
- 263 

52 
45 

I.Qero nepcoHaJia 33 
YaoneHo H3 OHRH 3a 3TOT )l(e nepuo.n 

B CBX3H C OI<OHqaHHeM CpOI<a pa60TLI H HO 
,npyrHM npHqHHaM - 482 qeJIOBei<a. 

B TeqeHHe ro.na yqeHLIMH H HayqHo
TeXHHqeci<HMH coaeTaMH OHRH H36paHLI 
Ha ,D;OJI)I(HOCTH Ha HOBbie CpOI<H 128 Hayq
HLIX COTpy,D;HHI<OB. IlpHCBOeHLI yqeHLie 3Ba
HHX MJia,nrnero HayqHoro COTpy,D;HHI<a 35 
H 3BaHHX CTaprnero HayqHoro COTpy,D;HHI<a 
26 qenoaei<aM. B TeqeHHe 1976 ro.na 3a
II.{HTHJIH I<aH,D;H,D;a TCI<He ,D;HCCepTal.{HH 17 CO
Tpy,nHHI<OB, ,noi<Topci<He - 6. 

.PHHaHCOBa.H 
p;e.HTeJibHOCTb 

~nx npoae,neHHX HayqHo-uccne.noaa-
TeJILCI<HX pa60T, I<anHTaJibHOrO CTpOHTeJIL
CTBa HayqHO-HCCJie,D;OBaTeJILCI<HX H ,npy-
rHX o6'bei<TOB KoMHTeT IloJIHOMoqHLIX 
Ilpe,ncTaBHTeneil npaBHTeJILCTB rocy-
.napcTa-qJieHOB 06'be,D;HHeHHOrO HHCTHTy
Ta x,nepHLIX HCCJie,D;OBaHHH Ha 1976 ro,n 
accHrHoBaJI 40046 mblc.py6. 

<l>ai<THqeci<He pacxo,nLI 3a 1976 ro.n 
COCTaBHJIH 39150 mbiC. py6., HJIH 97 ,8o/o 
no OTHOIIIeHHIO I< rO,D;OBbiM aCCHrHOBaHHXM. 
P acnpe.neneHHe no pa3,nenaM 6IO,n)l(eTa npH
BO,D;XTCX B Ta6JIHI.{e. 

HaHMeHOBaHHe ro,nOBLie <l>ai<TH- B o/o 
pa3,nenoa accHrHo- qeci<oe I< nna-

aaHHx BLinon- HY 
HeHHe 

/a mbiC. py6./ 

1. Pacxo,nLI Ha 
HayqHo-HCCJie
,D;OBaTeJibCI<yiO 
,nexTeJibHOCTb 20730 19843 95,7 

.. 
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1 2 3 

2. KanHTaJILHLie 
BJIO)I(eHHX Ha 
CTpOHTeJILCTBO 
HayqHo-HCCJie-
,D;OBaTeJibCI<HX 
H ,npyrHX 
o6'Lei<TOB 14820 14640 98,8 

3. A,nMHHHCTpa-
THBHo-ynpaa-
JieHqeCI<He H 
X03XHCTBeH-
HLie pacxo.nLI 4496 4667 103,8 

11Toro: 40046 39150 97,8 

KanKTaJibHOe 
CTpOKTeJibCTBO 

• 
3aTpaTLI Ha I<anHTaJibHOe CTpOHTeJIL

CTB HayqHo-HCCJie,D;OBaTeJibCI<HX H,D;pyrHX 
06'bei<TOB B 1976 ro,ny nJiaHHpOBaJIHCb Ha 
ro.n B cyMMe 14820 mbiC. py6. BLmonHe
HHe ro.noaoro nnaHa no OT,!leJILHLIM pa3,ne
JiaM I<anHTaJILHOrO CTpOHTeJibCTBa OTpa
)l(eHO B Ta6JIHI.{e: 

CTpyi<Typa ro,nOBOH <l>ai<TH-
I<anHTaJIL- nnaH qeci<oe 
Horo CTpOH- BLinOJI-
TeJibCTBa HeHHe 

I a mbiC. py6./ 

Bcero I<anu
TaJILHLIX 
BJIO)I(eHHH 

B T M qHcne: 

1. C TpOHTenL-
HO- MOHTa)l(-
HLie pa6oTLI 

2. 06opy,noaa-

14820 

4960 

HHe H HHBeH-
Tapb 9325 

14640 

4815 

9134 

o/o BLI-
nOJIHe-
HHH 

98,8 

97,0 

98,0 
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3. Ilpoqu:e pa-
60Tbl H 3a-
TpaTbl /B T ."l. 
npoeKTHO-
H3biCKa Tenb-
CKHe pa6o-
Tbl/ 535 

BaoA a Aeil-
CTBHe OCHOB-
HbiX CpeACTB 
/<iiOHAOB/ 22759 

1 2 3 
--

691 129,0 

22841 100,3 

llpOH3BO~CTBeHHaH 

~esTeJibHOCTb 

B COCTaBe 06'beAHHeHHOrO HHCTHTy Ta 
JIAepHbiX U:CCneAOBaHHH · HaXOAJITCJI cneu;Ha
llH3HpOBaHHble noApa3AeneHHJI: · 3KCnepH
MeHTallbHble MaCTepCKHe, OTAen rnaBHOrO 
3HepreTHKa, TpaHcnopTHbiHOTAen,peMOHT
HO-CTpOHTenbHbiH yqacTOK H APYrHe, KOTO
pble o6cny~u:aaroT na6opaTopHH HHCTHTy
Ta. 

,[l;eJITenbHOCTb npOH3BOACTBeHHbiX n O A
pa3AeneHHH B 1976 rOAY xapaKTepH3yeT
CJI OCHOBHbiMH ' noKa3aTenJIMH, npHBeAeH
HbiMH B Ta6nu:u;e: 

IloKa3aTenu: roAOBOH cl>aKTH- o/o Bhl-
nnaH qecKoe non 

Bhlnon- HeHHJI 
JfeHu:e 

1. 06'heM rOTOBOH 
npOAYKD;HH, Bblnon
HeHHbiX pa60T H 
oKa3aHHbiX ycnyr 
B 1/lbiC. py6. 8865 

2. Pe3ynbTaTbl 
<iiHHaHCOBO- -

u -X03JIHCTBeH-
HOH AeJITenb-

9426 10 6,3 

1 2 3 

HOCTH /rrpH-
6blnb/ 
B 1/lbiC. py6. 397 1336 

3. 3aTpaThl Ha 
OAHH py6nb 
peanH30BaH-
HoB: npoAyK-
D;HH B KOneB:-
Kax 95,5 84,8 
B 0/o K 06'beMy 4,5 14,2 

4. q:ucneHHOCTb 
pa6oTaiOID;Hx 1743 1701 

Oxpaua Tpy.Qa, 

TeXHHKa Oe30UaCHOCTH 
H UpOH3BO,QCTBeHHall CaHHTapHll 

B 1976 rOAY 6hln npoaeAeH PJIA opra
HH3aD;HOHHO-TeXHH"leCKHX MeponpHJITHH, 
HanpaaneHHbiX Ha ynyqmeHHe ycnoau:B: Tpy
Aa H 6e3onacHOCTH pa6oT. Me)KAY AHpeK
u;u:eB: HHCTHTyTa H npoclJCOI03HhlM KOMHTe
TOM 6blnH 3aKnro"leHhl cornameHHJI o npo
BeAeHHH MeponpHJITHH no oxpaHe TPYAa, 
TeXHHKe 6e3onaCHOCTH H npOH3BOACTBeH
HOH caHHTapHH, KOTOpble BblnOnHeHbl B yc
T~HoaneHHhle cpoKH. Ha BhlnonHeHHe 3THX 
MeponpHJITHH H3paCXOAOBaHO 29810 py6-
neB:, B TOM "lHCne: 

Ha MeponpHJITHJI no npeAynpe)KAeHHIO 
HecqacTHhlX cnyqaea - 6750 py6neB:; 

Ha MeponpHJITHJI no npeAynpe)KAeHHIO 
3a6oneBaHHH Ha npOH3BOACTBe- 12590 py6-
neB:; 

Ha MeponpHJITH.Il no o6ID;eMy ynyqmeHHIO 
ycnoBHH TPYAa - 10470 py~neB:. 

B HHCTHTyTe 6hln opraHH30BaH H npo
BeAeH MeCJI"lHHK no oxpaHe TPYAa. B nepu:
OA npoBeAeHHJI MeCJI"lHHKa OT COTPYAHH
KOB HHCTHTyTa nOCTynHnO 839 npeAllO)Ke
HHH, H3 HHX 147 6blnH BblnOnHeHhl B XOAe 
CMOTpa. 



.. 

C J96J ZOOa 6 j{y6He OeUC1116yem ~U/IUQ/1 ~U3U'IeCKO
ZO IPa KYllbllfema MTY. BI>ICOKOK6allu~ullupo6aHHble npe
nooa6allfellu U3 'IUC/Ia 6eOyUjUX y'leHbiX OHJIH u 
co6p eMeHHa.JI 3KcnepuMeHmallbHa.JI 6a3a HHcmumyllla 
o6ec ne'IU6al0m 6biCOKUii ypo6eHb noozomo6KU cnet~ua
IIUC IIf06 6 06/IOCIIIU ~U3UKU OIIIOMHOZO JIOpa U 3/leMeH
mapHbiX 'IOCIIfUII . 

Ha CHUMKOX, COe/IOHHbiX 60 6peM.JI 30U1UIIfbl OUniiOM 
HbiX pa6om: c11e6a - cmyoeHmbl H. Ca6ellbe6a, JI.Jiy
'laH /'ICCP/, B.EpMUII06; cnpa6a - npenooa6a11e11u 
'l/leH- KOppecnoHOeHIIf AH CCCP M.r.MeUjep.JIK06, ou
peKIIIOP ~U11ua11a A. T.A6pocuMo6, aKaOeMUK I>.M.IloH
lleKop6o /6epxHuii CHUMOK/, a maKJKe 'llleH- Koppec
noHOeHll AH CCCP j{.H. l>IIOXUH!Ie6 u OOKIIIOP ~u3uKo
MameMamu'lecKux HOYK J>.M . J>ap6aiU06 /HUJICHUU CHU
MOK/ . 
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Ilpo(}oiiJICaAucr. c•pou•eAr.Ho- MoH•axHwe pa6o•w no • 
coopyxeHUIO KOMn.AeKca HGP- 2. 
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