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UeJIH H 3a~aqH 
06be~HHeHHOrO 
HHCTHTyTa 
.H~epHbiX 

HCCJie~OBaHHH 

06'he.LlHHeHHbiH HHCTHTYT ".nepHbiX HCCJle.IlOBaHHH HMeeT CBOeH UeJlbJO: 

o6ecneqenHe cooMecTnoro npooe.uen H " TeopeTHqecKHX H JKcnepH 

MeHTaJibHbiX HCCJie.LlOBaHHH B 06JlaCTH " .LlepHOH $H3HKH yqeHbiMH rocy-

.napCTB - qnenoo HncTHTyTa; . • 

CO.LleHCTBHe pa3BHTHIO ".IlepHOH $H3H K H B rocy.napCTBaX - qJieHaX 

HHCTHTyTa nyTeM 06MeHa OITbiTOM H .IlOC T H:>KeHH"MH B npooe.aeHHH Teo· 

peTHqeCKHX H 3KCnepHMeHTaJ1bHbiX HCCJle .Ll OBaHHH; 

ITO,Ll,Llep:>KaHHe CB"3H C 3aHHTepeCOBaH HbiMH HaUHOHaJlbHbiMH H Me:>K· 

.LlYHapO,LlHbiMH Hayqno-HCCJle.IlOBaTeJlbCKHM H H .apyrHMH opraHH3aUH"MH 

B .aeJie pa3BHTH" ".nepHOH $H3HKH H H3bi CKaHH" HOBbiX B03MO:>KHOCTeH 

MHPHOrO npHMeHeHH" aTOMHOH 3HeprHH; 

CO.LleHCTBHe BCeCTOpOHHeMy pa3BHT HIO TBopqecKHX CITOC06HOCTeH 

Hayquo·HCCJle.IlOBaTeJlbCKHX Ka.IlpOB roc y .aapCTB - qJieHOB HHCTHTyTa. 

Been cooeu .ne"TeJibHOCTbJO HncTHT Y T 6y.neT co.ueiicTBOBaTb Hc

noJib30BaHHJO ".LlepHOH 3HeprHH TOJibKO .LlJl" MHpHhlX ueneH Ha 6naro 

ocero qenooeqecToa. 
~ 

Ycmae OH.RH, 2Aaea II 

"' 



Jla6opaTOpHH 

H OCHOBHble 

ycTaHOBKH 

Ol1Hl1 

lla6opaTOpHH TeopeTHqeCKOH $H3HKH 

lla6opaTOpHH BhlCOKHX JHeprHH 

CHnxpo$a30TPOH .IJ;nH ycKopeHHH npoTOHOB .!1;0 JHeprHH 10 r3B 

lla6opaTopHH H.IJ;epHhlX npo6neM 

CHuxrouHKnoTpou .IJ;nH ycKopenHH npoTOHOB .IJ;o JueprHH 680 M3B 

lla6opaTOpHH H.IJ;epHhlX peaKUHH 

UHKnoTpOHhi .IJ;nH ycKopeHHH MHoro3apH.IJ;HhiX HOHOB 

lla6opaTOPHH HeiTpOHHOH $H3HKH 

11MnynhCHhii peaKTOp ua 6hiCTpbiX ueiTpouax 

lla6opaTOpHH BhlqHCnHTenhHOH ~eXHHK H 

H aBTOMaTH3aUHH 

11 JneKTpOHHbiX BblqHCnHTenbHbiX MalliHH 

~ 

0T.IJ;en HOBhlX MeTO.IJ;OB YCKOpeHHH 

5 
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Bse,IJ;eHHe 

.. -

B 1973 ro,D;y KonneKTBB COTPY.!UIBKOB 
06'be,D;BHeHHOrO BHCTBTyTa Jl,D;epHLIX BCCne" 
,D;OBaHBH ycneiiiHO BLIDOnHBn HaMeqeHHyiO 
nporpaMMY HayqHo- BCCne,D;OBa TenLCKBX pa • 
60T. IlonyqeHLI HOBble BaJKHLie HayqHLie pe
JynLTaTLI B o6naCTB !l~B3BKB :meMeHTapHLIX 
qacTBI1, Jl,D;epHOH !l~B3BKB, a TaK~e HOBLIX 
MeTO,D;OB BCCne,D;oBaHBH. 

HHTeHCBBHO paJBBBanucL uccne,D;oaaHB.Il 
aBTOMO,D;enLHLIX aCBMDTOTBK B paMKaX 06-
ll(BX npBHI1BDOB KBaHTOBOH TeOpBB DOn.ll. 
0HB ae,D;yTc.ll KaK B reoperuqecKOM Hanpaa
neHBB, TaK B B DpBMeHeHBB K aHanB3Y 3K" 
cnepBMeHTOB. IlpOBe,D;eH aCBMDTOTBqecKBH 
aHanBJ p.ll,D;a KBaHTOBononeBLIX MO,D;eneii, 
CB060,D;HLIX OT Tpy,D;HOCTeii "Hynh- 3ap.ll,D;a". 
IlporpeCC ,ll;OCTBrHyT B pa3BBTBB KBa3B" 
DOTeHuBanLHOH TeOpBB pacce.IIHB.Il npB BLI· 
coKBx 3HeprB.IIX. YcneWHo pa3BBaanacL paJ· 
pa6orKa HenBHeiiHhiX B HenoKanLHhiX reopuii 
non.11. 

Ha ocHoae nonyMBKpocKonuqe cKoro 
DO,D;XO,D;a 6hlnB BbiDOnHeHbl pacqeTLI nnOTHO" 
CTeii ypOBHeii Jl,D;ep npB cpe,D;HBX B BhiCOKBX 
3HeprB.IIX B036y~eHB.Il. PeJynLTaTLI xo
pomo cornacyrorc.11 c 3KcnepuMeHranLHhiMB 
,D;aHHhiMB, nonyqeHHbiMB DpB 3HeprBB CBJI3B 
HeiirpoHa. B CB.Il3B c 3KcnepBMeHTaMB, 
npoae,D;eHHhiMB a OHJIH, BhlnonHeH uBKn 
reoperuqecKBX uccne,D;oaaHBii crpyKTYPLI 
.ll,D;pa B .ll,D;epHbiX peaKuBH DpB BhiCOKBX B 
HB3KBX 3HeprB.IIX, a TaK~e npo6neM TBep
,D;OrO rena B KOH,D;eHCBpOBaHHhiX C pe,D;. 

Ha cepnyxoacKOM ycKopurene a coa
MeCTHOM 3KCnepuMeHre OHJIH B H<I>B3 
OTKPLIT aHTBTPBTBii. YqeHLIMB 06'he,D;BHeH
Horo BHCTBTyTa npoBe,D;eHLI B3MepeHB.Il 4la3L1 
B MO,D;yn.ll aMDnBTY,D;hi pereHepauBB HeHT" 
panLHhiX KaOHOB Ha ,D;eiirepBB B yrnepo,D;e. 
B K 11 3 -pacna,D;e Haii,D;eHhi !llopMiilaKrophl 
HeiirpanLHoro KaoHa. H3 3KcnepBMeHranL
HhiX ,D;aHHhiX no ynpyroMy pacce.IIHBIO Ha 
Manhle yrnhl onpe,D;eneH .ll,D;epHhlii !llopM!llaK
rop ,D;eiirpoHa. Haii,D;eHhl xapaKTepucTBKB 
BHKni03BBHhiX peaKuBH 17 -p "B3aBMO,D;eii" 
CTBB.Il npu 40 T3B. CoaMeCTHoii pa6oroii 



3aceoaHue KoMu11ema IloAHOMO'IHMx IIpeocmaeumeAeu c11paH -
'IAeH06 06'beOUHeHH020 UHCIIIUI/Iyma JIOepHbJX UCCAe006QHUU. 

H36paHa H06QJI oupeKijUJI HHCJIUIIY111a: npo(Jeccop q_HJuMaHe, 
aKaOeMUK H.H.EozoAJ06oe, aKaOeMuK K.JlaHuyc. 
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!J.>H3HKOB OH.HH, H<I>B3 H KaJIH!J.>opHHiicK o ro 

yHHBepcHTeTa H3y'leHo ynpyroe paccesHHe 

OTpH~aTeJibHLIX nHOHOB C 3HeprHeii 50 T3B 
npOTOHaMH Ha MaJILie yrJILI. 06'be,IJ;HHeHH OH 

rpynnoii yqeHLIX OH.HH-H<I>B3-HT3<1>-Ca K

ne H3MepeHLI nOJIHpH3a~HH H nOBOpOT CnH Ha 

B ynpyrOM pacceHHHH nHOHOB nOJIHpH30Ba H

HLIMH npoToHaMH. B nyqKe aHTHnporoH oB 

cepnyXOBCKOrO YCKOpHTeJIH noJiyqeHO OKOJIO 

65 1/fblC. CHHMKOB Ha :>KH,IJ;KOBO,IJ;OpO,IJ;HOH Ka

Mepe "niO,IJ;MHJia". 

lie3MO.IJ;eJibHOe onpe.IJ;eneHHe !J.>opM!J.>a K

ropa .IJ;eiirpoHa B o6nacTH ManLix nepe.IJ;a H

HLIX HMnyJibCOB BLinOJIHeHO B 3KCnepHMeHTe 

no ynpyroMy 3JieKTpOH- ,IJ;eiiTpOHHOMY pacc e

HHHIO, KOTOpLiii npoae.IJ;eH Ha EpeaaHCKOM 

CHHxpoTpOHe yqeHLIMH OH.HH, <I>H/Epe BaH/ 

H HA<I> /liyxapecr/. 

Ha CHHxpo!J.>a3oTpoHe OH.HH BLIBe.IJ;e H 

ny'IOK ano!l>a-'laCTH~ c 3HeprHeii 20 T 3B 
H nony'leHLI nepaLie !l>H3H'IeCKHe .IJ;aHHLie o 

B3aHMO,IJ;eHCTBHH 3THX 'laCTH~ C H,D;paM H 

!J.>oT03MYJibCHH. CBLillle 200 1/fblC. CHHMKOB 

B nyqKe MOHOXpOMaTH'IeCKHX HeiiTpOHOB n o 

Jiy'leHO C nOMO~biO MeTpOBOH :>KH,IJ;KOBO,IJ;O 

po.IJ;Hoii KaMepbi. 3ra :>Ke KaMepa o6nyqeHa 

B cenapHpOBaHHOM nyqKe ,IJ;eHTpOHOB C 3Hep

rHeii oKono 3 T3B. 
B Hccne.IJ;oBaHHHX Ha CHHxpo~HKnorpoHe 

H3MepeHa CKOpOCTb o6pa30BaHHH Me30MO · 

JieKyJILI ddfl B ra3006pa3HOM ,IJ;eHTepH H 

H ,IJ;OKa3aHO cy~eCTBeHHOe npeBLillleHHe CKO 

pOCTH H,D;epHOH peaK~HH B 3TOH Me30MOJie

KyJie Ha,IJ; CKOpOCTbiO pacna,IJ;a CB060.IJ;HOr O 

MIOOHa. HccJie,IJ;OBaH 3aXBaT OTpH~aTeJibHLIX 

MIOOHOB ,IJ;eJIH~HMHCH 3JieMeHTaMH, yTO'I

HeHLI 3Ha'leHHH BepOHTHOCTeH ,IJ;eJieHHH H,IJ;ep 

ypaHa npH 6e3pa,IJ;Ha~HOHHLIX nepexo.IJ;a x . 

H3MepeHLI yrJIOBLie KoppeJIH~H H cneKTPLI 

BTOpH'IHLIX 3apH:>KeHHLIX 'laCTH~npH 3aXBaTe 

MIOOHOB H,D;paMH !J.>oT03MyJibCHH BO BCeii 

KHHeMaTH'IeCKH ,IJ;OCTynHOH 06JiaCTH 3Hep

rHH. C nOMO~biO MarHHTHOrO cneKTpOMeTpa 

C reJIHeBOH CTpHJ.'tepHOH KaMepoii !J.>H3HKH 

OH.HH, HA<I> /liyxapecr/ H TypHHCKoro 

YHHBepCHTeTa /HTaJIHH/ H3y'laJIH ynpyroe 

pacceHHHe nHOHOB reJIHeM-3 H reJIHeM-4, 

HMH noJiy'leHLI HOBble ,IJ;aHHLie 06 3TOM npo

~ecce B o6nacTH nepaoro nHoH-HYKJIOHHoro 

pe3oHaHca. MeTo.IJ;aMH H.IJ;epHoii cneKTpocKo

nHH H pa,IJ;HOXHMHH no nporpaMMe JICHAITII 

HCCJie,IJ;OBaH lliHpOKHH Kpyr H30TOnOB, B03· 

HHKaiO~HX B H,IJ;epHLIX peaK~HHX nO.IJ; ,IJ;eHCTBH

eM npoTOHOB c 3HeprHeii 670 M3B. 
C nOMO~biO YCKOpHTeneii MHOr03apH,IJ;

HLIX HOHOB npO,IJ;OJI:>KaJIHCb 3KCnepHMeHTLI no 

CHHTe3y caepxTH:>KeJILIX 3JieMeHTOB . BLinon

HeHHe lliHpOKOH nporpaMMLI HCCJie,IJ;OBaHHB 

Ha ny'IKaX HOHOB repMaHHH n03BOJIHJIO C,IJ;e

JiaTb o~eHKY aepxHeii rpaHH~LI o6pa3oBaHHH 

CnOHTaHHO ,IJ;eJIHLQHXCH H30TOnOB 3JieMeHTOB 

c z 2 110. H3yqancs MexaHH3M B3aHMo

.IJ;eiicTBHH yCKOpeHHLIX HOHOB KCeHOHa, KpHn

TOHa H repMaHHH C H,D;paMH. BLinOJIHeH 60Jib

lliOH 06'beM pa6oT no noHCKy CJie,IJ;OB CBepx

TH:>KeJibiX H,D;ep KOCMH'IeCKOrO npOHCXO:>K,IJ;e

HHH B MeTeOpHTaX. Ha HOBOM 3JieKTpOMar

HHTHOM Mace- cenapaTOpe C BHelliHHMHCTO'I · 

HHKOM Ha'laJIHCb HCCJie,IJ;OBaHHH npOTOHO

H36LITO'IHLIX H30TOnOB. 0TKpLITbl HOBble 

npoTOHHDie H3Jiy'laTeJIH. B Hccne,IJ;oBaHHHX 

HeHTpOHOH36biTO'IHbiX H30TOnOB noJiy'leHbl 

HaH6onee TH:>KenDie H30TOnDI yrnepo.IJ;-19 H 

yrnepo.IJ;- 20, npH'IeM nocne.IJ;HHii 3aperHCT

pHpoaaH anepable. MeTO.IJ;OM 34>!l>eKTa .IJ;on

nnepOBCKOrO CMeLQeHHH Ha H,IJ;pax OT,IJ;a'IH 

H3MepeHDI apeMeHa :>KH3HH ypoaHeii ps.IJ;a 

He-ii:TpOHO,IJ;e!J.>H~HTHbiX H,D;ep. 

B 3KcnepHMeHrax Ha HMITYJibCHOM peaK

rope Hli P- 30 C nOMO~biO nOJIHpH 30BaHHOH 

MHllleHH npOBe,IJ;eHbl H3MepeHHH MarHHJHbiX 

MOMeHTOB KOMnayH.IJ;•COCTOHHHH H,IJ;ep ,IJ;HC· 

npo3HH. B pe:>KHMe pa6oTDI peaKTopa coa

MeCTHO c ycKopHTeneM 3JieKTpOHOB npo.IJ;on

:>KaJIHCb HCCJie.IJ;oBaHHH ano!J.>a- pacna.IJ;a HeBT

pOHHbiX pe30HaHCOB ,D;e!J.>opMHpOBaHHbiX 

H.IJ;ep. IIony'leHDI HOBbie ,IJ;aHHDie o caoiicT

sax H.IJ;epHDIX ypoaHeii H30Tonoa caMapHH 

H JIIOTe~HH Ha OCHOBe H3MepeHHH raMMa

cneKTpOB pa,D;Ha~HOHHOrO 3aXBaTa pe3o

HaHCHbiX HeiiTpOHOB . B HeHTPOHHbiX OnDI

TaX nO.IJ;TBep:>K,IJ;eH !J.>aKT cy~eCTBOBaHHH 6o-

3e -Kou.IJ;eHcaTa B caepxTeKy'leM renHH. 
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Ha JneKTpocTaTHqecKOM reHepaTope 

npOBOAHJIHCb HCCJieAOBaHHH npouecca ne

peaopaqHBaHHH CnHHa npOTOHOB npH He

ynpyroM pacceHHHH npoTOHOB HAPaMH. Coa

MeCTHO c HHCTHTYTOM a TOMHOB JHeprHH 

IMocKaal Ha peaKTope HP T- M npoAOIDKa

nHCb onbiThl no yAep)l(aHHIO ynhTpaxonOAHblX 

HeBTpOHOB B COCyAaX H3 pa3JIHqHbJX Ma

TepHaJIOB, H3MepeHbl KOJ<}>4JHUHeHTbl norJIO

meHHH YXH B 3aBHCHMOCTH oT Hx 3HeprHH. 

B na6opaTopHHX 06'beAHHeHHoro HHCTH

TyTa npoBeAeHa 6oJiblllaH pa6oTa no pa3-

BHTHIO 3KCnepHMeHTaJibHOB 6a3bl. Ha CHH

xpol}la30TpOHe BBeAeHa B OnbiTHYIO 3KCnny

aTaUHIO CHCTeMa MeAJieHHOrO BblBOAa nyqKa 

H KaHaJIOB qaCTHU, OCyJUeCTBJieHO yCKOpeHHe 

anLl}la-qacTHU AO 3HeprHH 20 T3B. IIpo

AOJI)I(aJIHCb pa60Tbl no nOArOTOBKe K nepe

o6opyAOBaHHIO CHHXPOUHKJIOTpOHa B CHJlbHO· 

TOqHbJB lPa30TpOH; C03AaHHblB npOTOTHn Ba

pHaTopa qaCTOTbl npOXOAHT HCnbiTaHHH Ha 

AeBCTBYIOIUeM YCKOpHTene. 3anymeH MHKpo

TpOH C 17 op6HTaMH H nonyqeH BbiBeAeHHblB 

ny"'IOK JneKTpOHOB c 3HeprHeii: 10 M3B. 
3aaepweH peMOHT peaKTopa Hli P- 30, npo

BeAeHa qaCTHqHaH peKOHCTPYKUHH ero 

Y3JIOB. YqeHhiMH OH.HH pa3pa6oTaHbl npeA

JIO)I(eHHH no C03AaHHIO YCKOpHTeJIH peJIHTH

BHCTCKHX HAep - HYKJIOTpOHa , OCHOBaH

HOrO Ha HCnOJib30BaHHH TeXHHKH CBepxnpo

BOAHMOCTH, a TaK)I(e CHJlbHOTOqHOrO KOJlb

UeBoro UHKJIOTpOHa C 3HeprHeB npOTOHOB 

800 M3B. 

B pa6oTax no C03AaHHIO ocHOBHblX Y3JIOB 

KOJIJieKTHBHOrO YCKOpHTeJIH T H)l(eJiblX HOHOB 

noCTpOeHa TOHKOCTeHHaH MeTaJIJIHqecKaH 

KaMepa aAre 3a Topa, o6e cneqHaaiOIUaH l}lyHK

UHOHHpOBaHHe B MarHHTHOM none H nOAAep

)l(aHHe BbiCOKOrO BaKyyMa. ,ll;JIH nHTaHHH 

HMnyJibCHOrO MarHHTHOrO nOJIH C03AaHa 

TpeXCTyneHqaTaH CHCTeMa Ha OCHOBe KOM· 

MyTaTOpOB 60JiblllHX TOKOB npH BbiCOKOM 

HanpH)I(eHHH. BeAYTCH pa6oTbi no l}lopMHpo

BaHHIO MarHHTHoro hOJIH aAre3aTooa c no
MOJUbiO H3MepHTeJibHOB CHCTeMbl, lPYHKUHO-

HHPYIOIUeB Ha JIHHHH C 3BM. 

... -

II 

H a ny'qKe CHHxpol}la3oTpoHa ocymecTBJieH 

3anycK ABYXMeTpOBOB CTpHMepHOB KaMepbl 

I CKM - 200 I, Ha qanach KOMnneK cHaH Ha-

JiaAKa ycTaHOBKH "<J>OTOH". I1pOH3Be-

AeH lPH3HqecKHB 3arryCK llHTHMeTpo-

BOrO HCKpOBOrO cneKTPOMeTpa IMHCI, 
npOAOIDKaJIHCb pa3pa60TKH peJIHTHBHCTCKO

ro HCKp~Boro cneKTPOMeTpa IPHCKI. ITo

nyqeHbl TpeKH qaCTHU B AeTeKTOpax HOBOrO 

THna - ronorpal}IHqeCKOB CTpHMepHOB Ka

Mepe H ynLTpa3BYKOBoii: )I(HAKOBOAOPOAHOB 

ny3blpb KOBOB KaMepe. )l;JIH XHMHqecKoro 

H3yqe HH TpaHCaKTHHHAHbiX 3JieMeHTOB pa3-

pa6oTa Ha HOBaH MeTOAHKa ra30BOH XHMHH, 

HaUeJI HHaH Ha H3yqeHHe 6pOMHCTblX COeAH

HeHHB. Co3AaH BblCOK03<}>4JeKTHBHblB MeTOA 

ra30BOB TepMOXpOMaTOrpal}IHH AJIH XHMH

qeCKOr O pa3AeJieHHH H HAeHTHlPHKaUHH 3Jle· 

MeHTOB 105-ro H 6onee TH)I(eJiblX. C no

MOIUhlO llY"'IKOB TH)I(eJiblX HOHOB H3rOTOBJie· 

Hbl OnbiTHble o6pa3Ubl MOJieKyJIHpHO-BR.pyc

HbiX lPH JibTpOB. 3TH lPHJibTpbi ycrrelllHO HC

llbiTaHbl B TexHonorHqecKHX ycnoBHHX. 

B H3MepHTeJibHO- BbNHCJIHTeJibHOM 

KoMnne Kce OH.HH Ha 3BM li3CM -6 BBeAeH 

pe)I(HM nOTOKOBOB naKeTHOB o6pa60TKH 3a

Aaq. pOH3BOAHTCH OCHaiUeHHe Ma~HH 

li3CM - 6 H li3CM-4 CTaHAapTHbiMH HaKo

nHTeJIHMH THna EC-5012 Ha MarHHTHOB neH

Te. O n epaTHBHaH naMHTb 3BM li3CM -4 

paclllHp eHa AO 12 K. IIpoAoiDKanocb pa3BHTHe 

CHCTe BH3yaJibHOB CBH3H C 3BM npH o6pa-

6oTKe AaHHbiX. IIpoBeAeHhl pa3 pa6oTKH Ma

TeMaTHqecKoro o6ecneqeHHH rpal}IHqecKHX 

H Toqe q Horo AHCnneeB. 
BeA eTCH MaccoaaH o6pa6oTKaKaMepHbiX 

CHHM~OB Ha aBTOMaTHqeCKHX ycTpOBCTBaX 

HPD H A3JIT-l. Ha cKaHHpyromeM aBTOMa

Te "CnHpaJibHbiB H3MepHTeJib" HaqaJiaCb 

OnbiTHa H o6pa60TKa CHHMKOB C OAHOMeTpO

soB: n y 3hlpbKOBOB KaMepbi. ,ll;nH H3MepeHHH 

CHHMKOB C KaMepbl "JilOAMHJia" C03AaH CeK

UHOHHbiB BapHaHT CHCTeMbl nporpaMM. 
Y cnelllHO npOAOJI)I(aJIOCb pa3BHTHe H3Me-

pHTeJIL HhiX ueHTpoa na6opaTopHB: HHcTHTy

Ta H p a 3pa6oTKa 3KcnepHMeHTaJibHOB anna

paTyphl , lPYHKUHOHHPYIOIUeB HaJIHHHH C 3BM. 
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3aKOHqeH npoeKT H3MepHTenLHO-BhlqHCnH· 

TenLHoro neHTpa ,IJ,nJI HliP-2. IionL woii 

KOMnneKC pa60T 6hln CBJI3aH C C03,IJ,aHHeM 

MaTeMaTHqecKHX nporpaMM ,!J,llJI <l>H 3Hqe CKHX 

ycTaHOBOK H MeTO,!J,OB npHKna,IJ,HhlX BhlqHc ne

HHB. 

)J;anLHeiiwee pa3BHTHe nonyqunu Me)K,IJ,y

HapO.IJ.Hhle CBJI3H 06'be,IJ,HHeHHOrO HHCTHTyTa. 

Jla6opaTOpHH lfHCTHTyTa COBMeCTHO C Ha yq· 

HhlMH neHTpaMH CTpaH·yqacTHHU BhlnOllHJinH 

6onee 250 HayqHhlX H MeTO,IJ,Hqe CKHX pa60T. 

B CBJI3H C nporpaMMOB HayqHoro COTp y,IJ,· 

HHqeCTBa H ,!J,llJI yqaCTHJI B pa3nuquhlX C OBe· 

IUaHHJIX B )J;y6He 6hlll0 npHHJITO OKOllO 700 

cnenuanucToB H3 cTpaH - qneHoB O H JIH, 

6onee 400 COTPY.IJ.HHKOB HHCTHTyTa B Lie3-

)KallH B 3TH CTpaHhl. 

OHJIH HanpaBHn Ha Me)K,!J,yHapo,IJ,Hhle 

KOHclJepeHUHH H B HayqHhle neHTphl CTpaH, 

He JIBnJIIOIUHXCJI qneHaMH HHCTHTYTa, 140 

CBOHX COTPY.IJ.HHKOB, OKOllO 160 cnenuan HC· 

: 

r. 

TOB H3 :HHX CTpaH no6hlBanH B )J;y6He. <I>H· 

3HKH OHJIH yqacTBOBanu B JKcnepHMeHTe 

Ha KpynHeiiweM B MHpe YCKOpHTene B Iia

TaBHH, KOTOphlB npoBO,!J,HllCJI B paMKaX CO· 

BeTcKo-aMepuKaHcKoro cornaweHHJI. Yc

newHo 3aBepweH nepBhlB JTan pa6oThl -

uccne,IJ,oBaHHe ynpyroro pp -pacceJIHHJI npH 

:meprHJIX BnnoTL .IJ.O 400 F3B. B IiaTaBHIO 

Bhlexana BTopaJI rpynna yqeHhlx OHJIH, 

KOTOpaJI npO,!J,Oll)KHT COBMeCTHhle C aMepH· 

KaHCKHMH clJH3HKaMH HCCne,IJ,OBaHHJI Ha 3TOM 

YCKOpHTene. 

B npowe,IJ,weM ro,IJ,y 06'be,IJ,HHeHHhlB HH· 

CTHTYT opraHH30Ban 5 HayqHhlX COBeiUaHHB, 

2 WKOllhl H 8 pa6oqux COBeiUaHHB, Cpe,li,H 

HHX: III Me)K.IJ.yHapo.IJ.Hhlii CHMn03HYM no 

clJH3HKe BhlCOKHX JHeprHB H JlleMeHTapHhlX 

qacTHU B PyMhlHHH, VII Me)K,IJ,yHapo,IJ,Hhlii 

CHMn03HYM no JI,IJ,epHOB 3neKTPOHHKe B BeHr

pHH, III Me)K.IJ.yHapo,IJ,HhlB ceMHHap no He

noKanLHOB KBaHTOBOB TeopHH nonJI B CCCP. 

ll ~~ H.H.Iioroni06oB, 

,!J,HpeKTOp 06'be,IJ,HHeHHOrO HHCTHTyTa 

JI,IJ,epHhlX HCCne,IJ,OBaHHB 



flpo6JieMHbiH IIJiaH 
06'be~HHeHHOrO 
HHCTHTyTa 

u 
H~epHMX HCCJie~OBaHHH 

Ha 1973 ro~ 
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llpo6JieMHbiH nJiaH 
06'be.QHHeHHOrO 
HHCTHTyTa 

.H.QepHbiX 
HCCJie.QOBaHHH 
Ha 1973 ro.Q 

-

HayqHo-uccne~oBaTenLcKaH, MeTo~u-
qecKaH H HayqHo·opraHH3aUHOHHaH ~eH

TenLHOCTL 06'Le~HHeHHOrO HHCTHTyTa H~ep
HLIX HCCne~OBaHHH B 1973 ro~y npOBO~HnaCL 
B COOTBeTCTBHH C nnaHaMH, YTBep)l(~eHHLI
MH YqeHLIM coaeToM OMRM Ha ero XXXIII 
CeCCHH: 

- nnaHaMH HayqHo-uccne~oaaTenLCKHX 

H MeTo~uqecKHX pa6oT na6opaTopuii; 
- nnaHaMH COTpy~HHqecTBa H COBMeCT

HLIX pa6oT, ocyiUeCTBnHeMLIX OMRM H HH
CTHTyTaMH CTpaH- yqacTHHU; 

- nnaHOM noeJ~OK coTpy~HHKOB OMRM 
B CTpaHLI- yqaCTHHULI. 

fipH YTBep)l(~eHHH nnaHOB HayqHo- HC
cne~oaaTenLCKHX H MeTo~uqecKHX pa6oT 
na6opaTOpHH YqeHLIH COBeT OTMeTHn KaK 
Hau6onee Ba)I(HLie cne~YIOIUHe HanpaaneHHH. 

Jla6opaTOpHH 

TeopeTHqeCKOH cpH3HKH 

1. PaJBHTHe uccne~oaaHHii B o6nacTH 
KBaHTOBOH TeOpHH nonH H TeOpHH JneMeH
TapHLIX qacTHU. fiO~Be~eHHe HTOrOB Beene
~OBaHHH ITO HenoKanLHOH H HenHHeHHOH Teo
pHD ITOnH, BLIITOnHeHHLIX B noene~HHe ro~LI. 

2. PaJBHTHe TeopeTuqecKoii H~epHoii 
~H3HKH B TeOpHH KOH~eHeHpOBaHHLIX epe~. 

Jla6opaTOpHH 

BbiCOKHX 3Hep!HH 

1. ~HJHqeeKHe Heene~OBaHHH Ha yeKo

pHTene M~B3: 
- HJyqeHHe B3aHMO~eiieTBHH eenapHpO

BaHHLIX aHTHllpOTOHOB e npOTOHaMH H llOllH
pH30BaHHLIX raMMa-KBaHTOB e npOTOHaMH 

e llOMOIULIO KaMepLI "JliO~MHna"; 
- ueene~oaaHHe pereHepauuu K o -Me

JOHOB H HJyqeHHe paena~a K o -Me JOHa Ha 

~Ba MIOOHa; 
- npO~On)l(eHHe o6pa60TKH 3KenepHMeH

TanLHOrO MaTepuana, nonyqeHHoro Ha ye

TaHOBKax JIB3. 
2. ~HJHqeeKHe Heene~OBaHHH Ha eHH· 

xpo~aJOTpOHe: 
- HJyqeHHe B3aHMO~eiieTBHH penHTH· 

BHeTeKHX ~eiiTpOHOB H H~ep renHH e npo

TOHaMH, ~eiiTpOHaMH H H~paMH; 



- HCCJieAOBaHHe B3aHMOAeHCTBHH MOH0-
3HepreTH'IeCKHX HeiiTpOHOB C npOTOHaMH C 

noMO~hW OAHOMeTpoaoii BOAOPOAHOH ny

JhiphKOBoii KaMephi; 
- H3y'leHHe 3JieKTpOMarHHTHhlX B3aHMO

AeHCTBHH aApOHOB. 

3. MeTOAH'IecKue uccneAoBaHHH: 

- flOArOTOBHTeJibHble 3KCnepHMeHThl Ha 
ycTaHOBKax "<l>oToH" u CKM- 200 Ha nyqKax 

CHHXPO~a30TpOHa; 
- pa3BHTHe MeTOAHKH nponopUHOHanh

HhiX 8 HHTHHbiX HCKpOBbiX KaMep; 

- C03AaHHe ycTaHOBKH AJIH HCCJieAOBa

HBH TT N -pacceHHHH flOA MaJibiMH yrnaMH 

MeTOAHKOH perHCTpaUHH qaCTHU OTAaqo; 

- COBepllieHCTBOBaHHe ny3hipbKOBhiX H 

CTpHMepHbiX KaMep; 
- pa3BHTHe KpooreHHhlX CHCTeM, C03-

AaHue caepxnpoBOAH~ox ycTpoiicTB. 

4. CoaeprneHCTBOBaHue cuHxpo~aJo-
TpoHa JIB3: 

- nOBhillieHHe HHTeHCHBHOCTH yCKOpeH · 

HbiX tiaCTHU; 
- yCKOpeHHe MHOr03apHAHbiX HOHOB; 

- C03AaHHe ny'IKOB BTOpH'IHhlX tiaCTHU 

Ha Tpacce MeAJieHHOrO BbiBOAa YCKOpeHHhiX 

tiaCTHU; 
- pa3BHTHe MeTOAHKH nonyqeHHH ny'IKOB 

nOJIHOCTbW HOHH30BaHHbiX aTOMOB. 

Jla6opaTopH51 

JI,I:\epHbiX npo6JieM 

1. IIpoaeAeHue JKcnepuMeHTOB Ha cuH

XpOUHKJIOTpOHe no npoaepKe 3aKOHOB co

xpaHeHHH B cna6b1X B3aHMOAeHCTBHHX, HC
CJieAOBaHHe J.L-•· -pacnaAa B o6naCTH MaJihiX 

JHeprui noJHTpOHOB pacnaAa. 
2. l13y'leHHe 3JieKTpOMarHHTHOH CTpyK

Typhl nHOHOB H HYKJIOHOB npH HCCIIeAOBaHHH 

npouecca o6pa3oBaHHH nenTOHHhiX nap B 

nHOH-HYKJIOHHhiX COyAapeHHHX. 
3. 11ccJieAOBaHHe nHOH"HYKJIOHHOrO 

pacceHHHH npH MaJibiX 3HeprHHX. 

4. 11ccneAOBaHHe CTPYKTYPhl HAep npu 
pacceHHHH npOTOHOB H nHOHOB, JaXBaTe 

MWOHOB HApaMH H no nporpaMMe 51CHAIJIJ. 

11ccJieAOBaHHe H30MCpHH HAep. 

5. Haqano uccneAoBaHHH AH~paKUHOH
HOB AHccouuauuu nuoHOB c noMo~hw MI1C 

0115111 Ha YCKOpHTene 11cJ>B3. 

6. IIpoBeAeHHe JKcnepHMenTa no noucKy 
MeTaCTa6HJihHhiX tiaCTHU H 3KCnepHMeHTa 
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no H3ytieHHW nOIIHpH3aUHH B nHOH-npOTOH

HOM pacceHHHH Ha YCKOpHTene 11<l>B3 /coa
MeCTHO c 11<l>B3, 11T3<l> u UeHTPOM a CaK

ne/ . 

7. IIpoeKTHpoaaHue, pa3pa6oTKa u Ha

qano c o opy)l(eHHH ycTaHOBOK AJIH npoaeAeHHH 

3KCnepHMeHTOB Ha CHJihHOTO'IHOM ~a30Tpo
He 0115111. 

8. IIpoaeAeHue ocHOBHoii qacTH pa6oT 
no C03AaHHW ycTaHOBKH PI1CK. 

9. PaJBHTHe na6opaTopHoro ueHTpaHa

Konne HH H o6pa60TKH HH~OpMaUHH Ha oc

HOBe M aJibiX 3BM, pa3pa60TKa ycTpOHCTB 
conpH)I(eHH:I H npeUH3HOHHOH cneKTpOMeTpH

tieCKOH H HaHOCeKYHAHOH annapaTyphi. 

10. IIpoBeAeHue pa6oT no C03AaHHW 

CHJihHOTO'IHOrO ~a30TpOHa /yCTaHOBKa 
"cJ>"/. KypupoBaHHe H3rOTOBJICHHH OCHOBHhiX 

yJnoa ycTaHOBKH /KaMepa, pe3oHaHcHaH 

CHCTeMa, BapHaTOp H Ap./; HatiaJIO H3rOTOB" 
JICHHH CHCTCMhl BhiBOAa nytiKa, MaKCTHpOBa
HHe H a3pa60TKa CHCTCMhl paCTH)I(KH nyqKa 

AIIH ycTaHOBKH "<l>". 

11. 0KOH'IaHue pa6oqero npoeKTa H HJ

roToaneHue B U3M acex OCHOBHhiX y3JIOB 
npoTOTHna ycTaHOBKH Y-120M. 

12. 11CCJICAOBaHHe Ha 3JICKTpOHHOH MO

ACJIH K OJihUCBOrO npOTOHHOrO UHKJIOTpOHa 

CHCTe hi BhiBOAa nyqKa C 3~~eKTHBHOCThW, 
OJIH3KOH K 100o/o. 

Jla6opaTOpH51 51,[18pHbiX peaKLJ,HH 

1. Pa60Thl no CHHTC3Y H H3Y'ICHHW ~H-
3H'ICCKHX H XHMH'ICCKHX CBOHCTB CBepXTH

)I(CJlhiX JJieMeHTOB B npeAnonaraeMOH o6na
CTH CTa6HJihHOCTH Z 110 H N 184 

B peaKU H5IX C YCKOpCHHhiMH HOHaMH KCCHOHa. 

2 , CHHTe3 TpaucypaHOBhiX JJieMeHTOB 

C Z '- 1 05 H H3Y'ICHHe CBOHCTB HX paAHOaK
THBHOrO pacnaAa. 

3. IlOHCK CBCpXTH)I(CJibiX 3JICMCHTOB B 

npHpOA C. 
4. CuuTe3 u HJyqeuue csoucTB HAep, 

YAaJIC HHhiX OT AOJIHHhl Ji -CTa6HJihHOCTH. 
5 . IJOBbllliCHHC HHTCHCHBHOCTH ny'IKOB 

YCKOp HHhiX HOHOB KCCHOHa. 

6. Pa6oThi no C03AaHHW ycKopurenH 
MHOr03apHAHhiX HOHOB, OCHOBaHHOrO Ha KOJI

JieKTHHHOM MCTOAC YCKOpCHH51. 
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Jla6opaTOpHH 

HeHTpOHHOH qli1.3JiKJi 

1. Y CKOpeHHe peMOHTHblX pa6oT Ha pe
aKTope .H.Ii P- 30 c pacqeTOM o6ecne 'leHHJI 
B 1973 ro.n;y He MeHee 3000 ~ac. pa6oTbl 
peaKTOpa Ha 3KCnepHMeHT /H3 HHX B pe
>KHMe .H.Ii P + JIY3 - He MeHee 1400 ~ac ./. 

2. JaBepweHHe npoeKTHO-KOHCTpyKTOp
CKHX pa6oT no KOMnneKCy .H.Ii p- 2 H CTpOH
TenhHO"MOHTa>KHblX pa60T no 3)J;aHHID pe
aKTOpa. 

3. OcHameHBe n:epBoii oqepe.n;H H3MepH
TenbHO- Bbl'IHCnHTenbHOrO l(eHTpa )J;JIJI 
.H.Ii p- 2 3a C'leT cpe,D;CTB no BCeMy KOMn
neKcy. 

4. IlpoBe.n;eHHe npoeKTHblX pa6oT n o HH
>KeKTopy peaKTopa. 

5. IIo.nroTOBKa 3KcnepHi.teHTanbHOH an
napaTyphl ,D;nJI <IJH3H'IeCKHX HCCne,D;OBaHHH Ha 
li.liP -~. 

6. HJy'leHHe JI.n;ep c noMOil.\hiD HeiiTpo
HOB H 3apJI>KeHHbiX 'laCTHI(, H3y'leHHe <iJyH
.n;aMeHTanbHbiX CBOHCTB HeHTpOHa H 3neKT
poHa, HCCne,D;OBaHHJI C ynbTpaxonO,D;HblMH 
HeHTpOHaMH , 

7. .H3y'leHHe KOH,D;eHCHpOBaHHbiX cpe.n; C 
TIOMOil.\biO HeHTpOHHblX ny'IKOB. 

Jla6opaTOpHH BblqJiCJIHTeJihHOH TeXHHKJi 

Ji aBTOMaTH3 aD;HJi 

1. BKniO'IeHHe 3BM CDC::- 6200 
B COCTaB H3MepHTenbHO-Bbl'IHCnHTenbHOrO 
KOMnneKca. Pa6oThi no pa3BHTHIO MaTeMa
TH'IecKoro o6ecne'leHHJI CHCTeMbl Bbl'IHCJIH· 
TenhHblX MaWHH. 

2. IIpo.non>KeHHe pa6oT no coJ.n;aHHID 
KH6epHeTH'IecKoro KOMnneKca .n;nJI ynpaBne
HHJI KonneKTHBHblM ycKopHTeneM OHMY. 

3. IJpOBe,D;eHHe OITbiTHOH o6pa60TKH Ka
MepHbiX CHHMKOB Ha CKaHHPYIOil.\eM yc TpOH
CTBe "CnHpanbHblH H3MepHTenb" H pa 3pa-
60TKa MeTO)J;OB aBTOCOnpOBO>K)J;eHHJI Ha YCT-

-

poiicTBe 3Toro THna. llpo.n;oJI>KeHHe pa3pa-
6oTKH CKaHHPYIOil.\ero ycTpOHCTBa C ynpa.B
nJieMOH OT 3BM 3neKTPOHHOny'leBOH Tpy6-
KOH. 

4. C03,D;aHHe CHCTeMbl o6pa60TKH CHHM" 
KOB C O)J;HO- H ,D;BYXMeTpOBblX ny3blpbKOBblX 
KaMep 0.HJil1 Ha OCHOBe npOCMOTpOBblX 
CTOnOB, H3MepHTenbHOH annapaTypbl 
/IIYOC, HPD, C.H, A3JIT-1/ H 3BM CDC-
1604A c uenhro o6pa6oTKH He MeHee 100 
lllbiC. C06b1THH B ro.n;. 

5. YcoBepweHCTBOBaHHe cHcTeM npo
rpaMM o6pa60TKH CHHMKOB C TpeKOBblX Ka
Mep H MarHHTHblX HCKpOBblX cneKTpOMeT
pOB, pa3BHTHe MaTeMaTH'IecKoroo6ecneqe
HHJI 3KCnepHMeHTOB no penJITHBHCTCKOH 
JI,D;epHOH <iJH3HKe. 

6. CoJ.n;aHHe H pa3BHTHe MaTeMaTH'Iec
Koro o6ecne'leHHJI 3KCnepHMeHTOB Ha nHHHH 
c 3BM. 

7. llpo.n;on>KeHHe TeopeTH'IeCKHX HC-
cne,D;OBaHHH H pac'leTOB, CBJI3aHHblX C pa3-
pa60TKOH KOnneKTHBHOrO yCKOpHTenJI. 

8. Pa6oTbi no pa3BHTHIO MaTeMaTH'Iec
Koro o6ecne'leHHJI HJMepHTenbHO- Bbl'IHC
nHTenbHoro ueHTpa .H.IiP-2 /JIH«<>/ H co
J.n;aHHIO nporpaMM o6pa60TKH H paC'IeTOB 
raMMa- cneKTpOB. 

0TAeJI 
HOBbiX MeTOAOB ycKopeHHH 

1. fi>H3H'IeCKHH nyCK YCKOpHTenJI MHO
ro3apJI,D;HbiX HOHOB. 

2 . .Hccne.n;oBaHHJI, CBJI3aHHble c coJ.n;a
HHeM ycKOpJIIOil.\eH CHCTeMbl KOnneKTHBHOrO 
yCKOpHTenJI /MOHTa>K H JanyCK CeKI(HH KOnb
l(eTpOHa B 216 Kopnyce; Hccne.n;oBaHHe Jne
MeHTa YCKOpJIIDil.\eH nHHHH Ha HMnynbCHbiX 
nHHHJIX/. 

3. Pa3pa6oTKa <iJHJH'IecKoro Ja.n;aHHJI Ha 
npoeKTHpOBaHHe yCKOpHTenJI BbiCOKHX 3Hep
rH:ii. 



• 

HayqHo
Hcc~e~oaaTe~bCKHe 

pa6oTbi, 
BbiiiOJIHeHHbie 
~a6opaTopHHMH OJ1HJ1 
B 1973 ro~y 
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Jla6opa TOpHH 
u TeopeTHqecKOH 

cpl13J1KJ1 

--

CTpyKTypa TeopHH noR~ 

llpOAOJI*aeT aKTHBHO paJBHBaTbCH Ha

npaBJieHHe no H3y'leHHIO aBTOMOAeJibHOrO 

fiOBeAeHHH npoqeCCOB npH BhlCOKHX 3Hep

rHHX, Ha'laJIO KOTOpOMY 6binO llOJlO*eHO 

pa6oTo8 H.H.Eoron106oaa, B.C.BnaAHMH

poaa H A.H. TaaxenHAJe. 0Ho paJBHBaeTCH 

KaK B TeopeTH'IeCKOM, TaK H B npHKJiaAHOM 

acneKTax /aHanHJ 3KcnepHMeHTa/. llony

'leHhl HOBbie pe3yJibTaTbl npH HJy'leHHH aa

TOMOAeJihHbiX acHMnTOTHK T -npoHJBeAe

HHH TOKOB, paCIIIHpeH KJiaCC pacMaTpHBae

MhlX TeopHH /T.e. Knacc li>YHKQHH B npeA

CTaBneHHH .LJ:aiicoHa- :HocTa- JleMaHa/ ,o6be

AHHHIOIUHH onHcaHHe aaTOMOAeJibHhiX acHMn

TOTHK H aCHMllTOTHK Ha MaCCOBOH 

noaepxHOCTH. Ha8AeHhl ycnoBHH Ha cneKT

panhHhie li>YHKUHH, o6e Clle'IHBaiOIUHe KOHe'l

HOCTb 3JieKTpOMarHHTHOH pa3HOCTH Mace 

npoToua H HeHTpoHa. HJy'leHhl cneACTBHH, 

HanaraeMbie KOHI!>OpMHOH HHBapHaHTHOCTbiO 

Ha ueynpyrHe l!>opMI!>aKTOpbi qacTHU. lloKa

JaHO,'ITO rHllOTeJa aBTOMOAeJibHOCTH B COe

AHHeHHH C npeACTaBneHHHMH COCTaBHOH 

KBapKOBOH MOAeJIH AaeT 06bHCHeHHe OC0-

6eHHOCTHM aCHMllTOTH'IeCKOrO llOBeAeHHH 

npoqeCCOB B3aHMOAeHCTBHH aApOHOB C 6onb
WHMH nepeAa'laMH HMllYJibCa. llpH aHaJIH3e 

rny6oKoHeynpyroro JneKTpoH-npoTOHHoro 

p~cceHHHH ycTaHoaneHa o6nacTh MacwTa6-

HOH HHBapHaHTHOCTH . H onpeAeneHhl CTpyK

TYPHhie li>YHKUHH. HccneAOBaH aonpoc o 

B03MO*HOM BKJiaAe aHOMaJibHbiX pa3Mep

HOCTeH. 

3Ha'IHTeJibHbiH nporpecc AOCTHrHyT npH 

HCCJieAOBaHHH MaCWTa6HOH HHBapHaHTHOCTH 

Ha MaJihiX paccTOHHHHX. PaHee B na6opa

TOPHH 6biJI pa3pa6oTaH MeTOA yqeTa CJieA· 

CTBHH 3TOH rHnoTe3bi AJIH I!>HJH'IecKHX npo

ueccoa B paMKax TeopHH nonH. /ELmo no

KaJaHo, 'ITO B TeOpHH llOJIH He06XOAHMa KO· 

He'IHaH peHopMHpoaKa JapHAa/. MacwTa6-

HaH HHBapHaHTHOCTb npHBena K CTeneHHO

MY naAeHHIO JneKTpoMarHHTHhiX l!>opMI!>aK

Topoa, naAeHHIO ce'leHHH ynpyroro pacceH

HHH Ha 60JibWHe yrnhl C pOCTOM 3HeprHH, 



HapymeHHIO aBTOMO,IJ,enLHOCTH )l.nJI rny60KO
ueynpyroro ep -pacceaHHa H MO.IJ.H$HUHpo
aauuoi pe,IJ,)KeBCKOH KapTHHe 6HHapHLIX npo
uecCOB B .IJ.HcllpaKUHOHHOH o6naCTH. 

ITpa HJyqenHH cne,IJ,CTBHH MacmTa6Hoi 
HHBapHaHTHOCTH B HHKni03HBHLIX npoueccax 
nonyqeua MO.D.HcllHUHpOBaHHaa MHOrope)l.)KH· 
OHHaa KapTHHa C aBTOMO,IJ,enLHLIMH IHnH no
qTH aBTOMO,IJ,enLHLIMHI cllYHKUHaMH pacnpe
,IJ,eneHHa BTOpHqHLIX qacTHU B o6naCTH Ma
nLIX nonepeqHbiX HMnynLCOB H CTeneHHLIM 

na,IJ,eHHeM c pocToM nonepeqHoro HMnynLca 
B o6naCTH 6onblliHX BenHqHH HMnynLCOB. )l;na 
KBapKOBOH MO,IJ,enH C oqeHL cna6LIM 3aTpa
BOqHLIM BJaHMO,IJ,eHCTBHeM KBapKOB nony
qeHHLie cTeneHH oqeHL xopomo cornacyroT
CJI C 3KCnepHMeHTanLHLIMH 3HaqeHHaMH ( -#--- ~rr f ( + )) .D.nJI pacceJIHHJI Ha 6onL-

mae yrnLI, F ( t)- 1 I t 2 ,IJ,nJI cllopMcllaKTopoB 

d3
a 1 

H qo d q:r- qy ,IJ,nJI HHKn103HBHLIX npo-

ueccoa c 6onLlliHM q.l. I, a HapymeHHe 
aBTOMO,IJ,enLHOCTH B rny60KOHeynpyrOM pac
CeJIHHH aecLMa cna6oe. )l;nJI ,IJ,anLHeimero 
3KCnepHMeHTanbHOrO DO)l.TBep)K)l,eHHa MaC
lliTa6HOH HHBapHaHTHOCTH BeCLMa Ba)KHLIM 
OKaJLIBaeTCa DOHCK H HJyqeHHe OTKnOHeHHa 
OT aBTOMO,IJ,enbHOCTH rny60KOHeynpyrHX 
cllopM«llaKTOpOB DpH 6onblliHX q2 H w , r,IJ,e 

2m E 11a6. 
q2 

CyaQeCTBeHHLIH peJynLTaT 6Lin nonyqeH 
B o6naCTH H3yqeHHa OCHOB TeOpHH nona -
OTHOCHTenLHO npo6neMLI TaK HaJLIBaeMOrO 
"uynL- JapJI,IJ,a". liJBeCTHaa o6IUaa Tpy,IJ,
HOCTL TeOpHH nona CBJI3aHa C BLIXO,IJ,OM 
Ja paMKH cna6oi CBJIJH B ynLTpacllaoneTo
aoi o6nacTH lnapa.IJ.OKC "HynL- 3apa,IJ,a "I, 
06LiqHo B03HHKaiOIUHM npH CyMMHpOBaHHH 
rnaBHhiX norapacllMoB. AHanHJ MO,IJ,enH cKa
nJipnoro nona c qeTBepHLIM caMO,IJ,eHCTBHeM 

h ¢4 , npoBe,IJ,eHHLIH MeTO)l.OM peHOpManH
JaUHOHHOH rpynnLI, nOKa3an, qTO yqeT 
Mna,IJ,lliHX norapHcllMHqeCKHX qneHOB MO)KeT 
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B KOpHe H3MeHHTL KapTHHY. Bo3HHKaeT KO
HeqHaa nepeHOpMHpOBKa KOHCTaHTLI CBa3H. 
3TO 06CTOaTenLCTBO npe,IJ,CTaBnaeT 6onblliOH 
HHTepec ,IJ,na Knacca KBaHTOBononeBLIX Mo
,IJ,enei, OCHOBaHHLIX Ha KanH6pOBOqHOM BeK· 
TOPHOM none JIHra- Mannca. He,IJ,aBHO 6Lino 
06Hapy)KeHO, qTo nepeHOpMHpyeMaa MO,IJ,enL 
6eJMac coaoro Kana6poaoqHoro nona JIHra
Mannca o6na,IJ,aeT JaMeqa TenLHLIM BLICOKO-
3HepreTHqeCKHM noBe,IJ,eHHeM - B ynLTpa
cllaoneTOBOM npe,IJ,ene 3cllclleKTHBHaa KOH· 
cTaHTa caaJH cTpeMHTca K Hynro. CaoicTBO 
Hcqe3HOBeHHa BJaHMO,IJ,eHCTBHa B npe,IJ,ene 
6onblliHX 3HeprHH IT.e. ManLIX paCCTOaHHHI 
nonyqan o HaJBaHHe "acHMnToTnqecKoi cao-
6o.D.LI". TeopHH c 3THM caoicTBOM He o6-
na,IJ,aiOT BHyTpeHHHMH TPY.D.HOCTaMH THna 
"nynL- 3apa,IJ,a". B HHX, KpoMe Toro, B o6-
nacTH ,IJ,OCTa TOqHo BblCOKHX 3HeprHH MO)KHO 
nonL30BaTLCa Teopaei BOJMyiUeHHH. O,IJ,HaKo 
CBOHCTBOM aCHMDTOTHqecKOH CB060,IJ,J.I. o6-
na,IJ,aeT nHmL Kana6poaoqHoe none 6eJ Mac
Chi. M a cca qacTHU nona JIHra- Mannca, He 

j ,'PIP c r) 

\ 
' ,.HYAb-JDp~d~ 

r= o 
E = oo 

'/ 
........ 

........ -
acuMn roruveCKD.R 

cgotSoiJa 

E r 

1. IIoeeoeHue 3(x/JeKmueHoii KOHcmaHifbl ceJJ-
3U e acuMnmomu'-lecKu ceo6oOHoii meopuu 
.RHza- M u1111ca. 
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HapywaJO~aJI Ka..JIH6poBO'IHOii rpynnbl H, c ne

llOBaTenLHO, nepeHOpMHpyeMOCTH, M O)KeT 

6WTL BBe~eHa C nOMO~LIO MeXaHH3Ma c n oH

TaHHOrO HapyweHHJI CDMMeTpHH BaKyy Ma, 

Cy~eCTBeHHO OCHOBaHHOrO Ha B3aHMO~eii
CTBHH nonJI JIHra- Manne a co cKanJip HbiM 

noneM, HeH36e)KHO o6na~aJOUUIM 'leTBep HbiM 

caMO~eiiCTBHeM. 

llpoBe~eHHwe Hccne~oBaHBJI npaBen H K 

Ba)KHOMY ciiH3H'IeCKOMY BbiBO.llY 0 TOM, 'ITO 

Knacc noneBbiX Mo~eneii, o6na~aiOII\HX c B oii

CTBOM aCHMnTOTH'IeCKOH CB060~bl, OKa 3bl· 

BaeTCJI o11eHL y3KHM: OH orpaHH'IeH 6e3M ac

COBhlM noneM JIHra- MHnnca, B3aHMO~eii

CTBYIO~HM C He60nLWHM 'IHCnOM cilepMHOH· 

Hwx noneii. 3ToT Knacc Mo~eneii He M O)KeT 

cny)KHTh OCHOBOH ~nJI OnHCaHHJI nenTOHOB 

H CHnLI;JLIX B3aHMO~eHCTBHH a~pOHOB. JiblnO 

noKa3aHO, 'ITO B MO~enJIX B3aHMO~eiiCTBHH, 

OCHOBaHHLIX Ha MaCCHBHOM none JIHra- M an

nca, /KOTOpoe MO)KHO aCCO~HHpOBaTL C W -
Me30HaMH HnH npoMe)KyTO'IHLIM W ·Me 3o· 

HOM B cna6wx B3aHMO~eHCTBHJIX H CO~ep

)Ka~HX He MeHee ~BYX KOHCTaHT CB JI 3H, 

B03MO)I(Ha CHTya~HJI "qaCTH'IHOH aCHMn TO· 

TH'IeCKOH CB060~LI". TaKHe MO~ena M OryT 

6wTL HcnonL30BaHLI ~nJI nocTpoeHHJI p ea

nacTH'IeCKHX MO~eneii CHnLHLIX H cna 6LIX 

B3aHMO~eiiCTBHH. 0HH He CO~ep)KaT Tpy~

HOCTeii "HynL- 3ap11~a" a o6na~aJOT npoc Tbl

MH CBOHCTBaMH B aCHMnTOTH'IeCKHX o6n ac

TJIX ~HcilpaK~HOHHOrO H rny60KOHeynpyr orO 

pacceJIHHJI. 

YcnewHo pa3BHBaeTCJI pa3pa6oTKa He

naHeiiHwx a HenoKanLHbiX TeopHii n onJI. 

PaccMoTpeH Knacc cToxacTH'IeCKHX n po

cTpaHCTB, o6na~aJO~Hx Toii oco6 eH

HOCTLIO, 'ITO none, ycpe~HeHHOe B 3 TOM 

npOCTpaHCTBe, OKa3LIBaeTCJI HenoKanL HLIM 

noneM; nocTpoeHa MaTpH~a pacceJIHHJI ~nJI 

TaKoro non11. B Te'leHae nocne~HHX neT 

ycnewHo pa3pa6aTLIBaeTCJI MeTo~ "cyn ep

nponaraTopa", JtCnonL3yeMLiii ceiiqac a B 

~pyrHX na6opaTOpHJIX MHpa. 3TOT MeTO~ 

no3BonJieT onacLIBaTL B cyll\eCTBe&Ho He-

q2 /4m2 I 0,85 
1T 

I 1,1 I 1,45 

--
8KCn. 

FTT l1,10±0,07l1,14±0,~ 11,30±0,07 

-
Teop. 

FTT I 1,12 I 1,16 I 1,22 

v < r ~Teop';0,67 fm v <r :l_>aKcn=:0,75±0,14fm 

2. Ta6Aut~a 3Ha'leHuii 3AeK111POMaZHU111Hozo 
(JopMt/xlK111opa nuoHa /e oKoAonopozoeoii o6-
Aac1/lu 3Hepzuii/ u cpeOHeKeaOpa111U'IHozo 
pac)uyca, 8bl'IUCA€HHblX 8 K8QH1/1080U KUpaAb· 
Hoii uHeapuaH111Hoii 111eopuu, u cpaeHeHue 
ux c 3KcnepuMeH1/IaAbHbrMu OaHHblMU OHJIH. 

nHHeHHLIX TeOpHJIX nonJI HH3KOJHepreTH'IeC

KOe noBe~eHHe 'laCTH~ C y'leTOM KBaHTOBLIX 

3cilcileKTOB. MeTo~ ~aeT xopowHe pe3ynLTa

TLI npH OnHCaHHH TaKHX TeOpHH, KaK, Hanpa

Mep, KBaHTOBaJI 3neKTpO~HHaMHKa C y'leTOM 

rpaBaTa~aH HnH Teopaii KHpanLHoro Tana. 

Pac'leTLI cilopMcilaKTopa nHoHa a cllaJ pacceJI· 

HHJI npH HH3KHX JHeprHJIX / ~o - 800 M 3B/ 
B Me30~HHaMHKe KHpanLHOrO THna npHBenH 

K peJynLTaTaM, xopowo cornacyJO~HMCJI 

C JKCnepaMeHTanLHhlMH ~aHHhlMH. 

.naHHbie 0 cilopMcilaKTOpe nHOHa nony'leHLI 

TaK)Ke "KnaCCH'IeCKHM" nyTeM, Ha OCHOBe 

~HcnepCHOHHhiX COOTHOWeHHH. BnepBbie no

ny'leHo e.llHHoe aHanHTH'IeCKoe BLipa)KeHHe 

F rr ( t ) KaK ~nJI t < 0 /npocTpaHCTBenno

n0~06HaJI o6naCTh/, TaK H ~JUI t>0 /BpeMeHH

no~o6na11 o6nacTh/. P -Me JOH arpaeT ~o
MHHHPYIO~YJO ponh. Cornacae c JKcnepa

MeHTOM CTaTHCTH'IeCKH xopowee. 

B KBaHTOBoii TeopHH non11 c HenoKanh

HLIM B3aHMO.lleHCTBHeM noKa3aHa YHHTap

HOCTL H MHKponpH'IHHHOCTh nepeHopMHpo

BaHHOH S ·MaTpHI.J;hl B Ka)K~OM nopJI~Ke Teo-
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4. Teop emu'lecKoe 3Ha'leHue eeAU'IUHbl 
3AeKIIIpOMQ2HUmH020 (JopM(JaKmopa nUOHQ 
1 F

17 
( t) 1 2 u cpaeHeHue c 3KcnepuMeHmaAb

HbiMU OQHHbiMU . 

paa ao JMy~eHHB. B Henoi<anLHOB TeopHH 

cna6biX B3aHMO,IJ.eBCTBHB nony'ieHbl Hei<OTO

pble 3KcnepHMeHTanLHble cne.u.cTBH.H: no.u.

C'iHTaH cpe,IJ.Hei<Ba,IJ.paTH'iHbiB 3llei<TpOMar

HHTHbiB pa.U.HYC HeBTpHHO H ,IJ.aHO 06'b.HCHeHHe 

pa3HH~bl Mace 3nei<TpOHa H HeBTpHHO, HC

XO,IJ..H H 3 npe.u.nonaraeMoro paJnH'iH.H B vv -
B3aHMO,IJ.eBCTBH.HX MIOOHHOrO H 3nei<TpOH

HOrO H e BTPHHO. 3aaeprneH ~HI<n accne.u.oaa

HHB no H Jy'ieHHIO orpaHH'ieHHB Ha aenH'iHHY 

3lleMeHTapHOB ,IJ.llHHbl B TeOpHH cna6biX H 

3lleKTp MarHHTHbiX B3aHMO,IJ.eBCTBHB. Iloi<a-

3aHO, 'iTO xapai<TepHa.H .u.naHa 3nei<TpoMar

HHTHbiX B3aHMO,IJ.eBCTBHB orpaHH'ieHa CBepxy 

fA < 1 ,2.1Q-l5 CM. 

B p aMKax ai<CHOMaTH'ieCI<oro no.u.xo.u.a 

1ioromo 6oaa H3y'ieHo pacrnapeHHe MaTpH~bl 

pacce.HH H.H 3a MaCCOBYIO llOBepXHOCTb. Ilo

I<a3aHO , 'iTO npH 3TOM MO)I(HO npHHTH I< He

eBKllH,IJ.OBOB reoMeTpHH p -npOCTpaHCTBa, 

HanpHM ep, I< npocTpaHCTBY .u.e CHTTepa c 

pa.u.ay c 0 M I<PHBH 3 Hbl 11 I e 0 I e 0 - <llYH.U.a

MeHTan LHa.H .u.nHHa/. Ilony1.1eH PH.D. $H3H'iec

I<HX cne ,IJ.CTBHB H3 3TOB rHITOTe3bl. 

3Ha 'iHTellbHble ycneXH ,IJ.OCTHrHyTbl B 

pa3BHTH H npH6llH)I(eHHbiX MeTO,IJ.OB I<BaH

TOBOB T eopaa non.H B npaMeHeHHH I< Ja.u.aqaM 

$H3HKH BbiCOI<HX 3Heprau. Hccne.u.oaaHa o6-

nacTL n pHMeHHMOCTH MeTO,IJ.a np.HMOllHHeB

HbiX n y TeB H npH6llH)I(eHH.H k i k j , JIB-
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n.HIOII.{eroc.H aHanoroM npH6nH:>KeHH.II re o MeT

pHqecKOH OnTHKH B TeOpHH non.H. 3TH pa-

60Tbl 6blnH C,IJ.enaHbl B paMKaX M e TO,IJ.a 

dJyHKUHOHanbHOrO HHTerpHpOBaHH.II B CB.II3H 

C paCCMOTpeHHeM npo6neMbl 3HKOHan bHbiX 

npe,IJ.CTaBneHHH B KBaHTOBOH TeOpHH non.11. 

HJyqeHa ponh HOBoro Knacca $eHHMaHOBCKHX 

rpadJOB,npHBO,IJ..IIIl{HX K CHCTeMe nepBbiX He

HCqe JaiOI.QHX nonpaBOK K noKanbHOMY .D.BYX

qaCTHqHOMY KBa3HnOTeHUHany, KOTOpbiH CO

OTBeTcTayeT o6MeHy HyKnOHHOH napou. PaJ

BHTbl MeTO,IJ.bl noCTpOeHH.II C nOMOII.{biO KOH

THHyanbHOrO HHTerpHpOBaHH.HdJYHKUHH rpH

Ha Hepen.IITHBHCTCKOH qacTHUbl, B3aHMO,IJ.eH

CTBYIOII.{eH C KBaHTOBbiM noneM. 

B paMKax 4>YHKUHOHanbHoro no,IJ.XO.D.a no

nyqeHa TpexqacTHqHa.H 3HKOHanbHa.H a M nnH

Ty,IJ.a, ,IJ.aiOII.{a.ll HHdJOpMaUHIO 06 HHKRI03HBHbiX 

npoueccax B o6nacTH dJparMeHTaUHH . Y cTa

HoaneHa CB.II3b dJeHHMaHOBCKOrO CKeHn HHra 

B 3TOH o6naCTH C BH,IJ.OM B3aHMO,IJ.eHCTBH.II 

qacTHU. llpoBe,IJ.eHO HCCne,IJ.OBaHHe T e OpHH 

non.11 KHpanbHoro THna, pa3pa6oTaH M eTO.D. 

yqeTa 3neKTpOMarHHTHOrO B3aHMO,IJ.eHCTBH.II 

B 3THx TeopH.Hx . BhlqHcneH 3neKTpoMar HHT

HbiH dJopMdJaKTOp nHOHa. llonyqeHHble ,IJ.a HHble 

HaXO.IJ..IITC.II B xopoweM cornacHH c 3Kcn epH

MeHTOM. HJyqanHCb npo6neMbl KOH$ opM

HOH HHBapHaHTHOCTH B TeopHH 3neMeHTap

HbiX qacTHU. Hccne,IJ.oBaH MaccoBbiH dJopM

dJaKTOp 77 -Me30Ha H ero npOH3BO.IJ.H_ble , no

nyqeHa oueHKa Maccoaoro pa,D.Hyca 17 - M eJo

Ha. BhiBe,IJ.eHo KOH$opMHO-HHBapHaH THoe 

paJno:>KeHHe npoHJBe,IJ.eHH.II onepaTopoa . 

lloKaJaHO, qTo TeOpH.II CnOHTaHHOr O Ha

pyweHH.II actxlJHHHOH H KOH<IJOpMHOH CHMM eTpHH 

ecTb TeopH.II rpaBHTaUHOHHoro non.11 38H

wTeHHa. BoJHHKaiOT HOBbie acneKTbi ponH 

rpaBHTaUHH B TeOpHH 3neMeHTapHbiX qac

THU, KOTOpble npO,IJ.On:>KaiOT HCCne,IJ.OBa TbC.II. 

HJyqanOCb BRH.IIHHe noneu Ha .IIBneHHe rpa

BHTaUHOHHOrO KOnnanca npHMeHHTeRb HO K 

MO.D.enH 3neMeHTapHbiX qacTHU. K 3TOM Y :>Ke 

Kpyry OTHOC.IITOi pa60Tbl no rny60KOH n po6-

neMe KBaHTOBaHH.II noneH B KpHBbiX npo

cTpaHCTBax PHMaHa. Ha.D.o OTMeTHTb , qTo 

pa3pa6oTaHHble B na6opaTopHH B 1965-
68 22. BOnpOCbl KBaHTOBaHH.II HenHHeHHbiX 

noneu THna EopHa- HH$enb,IJ.a HaWnH ceuqac 

HHTepeCHOe npHMeHeHHe B TeOpHH ,IJ.yanbHbiX 

MO,IJ.eneu. 

CsoiicTsa CHMMeTpHH 

3JieMeHTapHbiX qacnn~ 

llOKaJaHa npHHUHnHanbHa.ll B03MO:>KHOCTb 

OnHCaHH.II BHyTpeHHHX CHMMeTpHH 3neMeH

TapHbiX qaCTHU C nOMOII.{biOnapaKBaHTOBa

HH.II /napacTaTHCTHKH/. 

Bhi.IICHeHo, qTo cyll{ecTBYIOII.{He .IJ.OKaJa-

TenbCTBa HapyweHH.II T-HHBapHaHTHOCTH 

HenORHbl H HMeeTC.II B03MO:>KHOCTb Hapywe

HH.II CPT - CHMMeTpHH npu coxpaHeHHH T • 

YKaJaHbl 3KcnepHMeHTanbHble cnoco6bl npo

aepKH npe,IJ.naraeMoH cxeMbl. 

lloKaJaHO, qTo 6eCKOHeqHOMepHa.ll 

anre6pa o6I.QeKoaapHaHTHOH rpynnbl .IIBn.H

eTc.H JaMbiKaHHeM KOHeqHonapaMeTpHqec

KHX anre6p a$$HHHOH H KOHdJopMHOH rpynn. 

3aaepwaeTc.H pa6oTa no anre6paHqecKoH 

peanHJaUHH YHHTapHOH SU (3) x SU (3) - CHM-

·MeTpHH C yqeTOM HeHyneBOH MaCChi MeJo

HOB. 

llpO,IJ.On:>KanHCb pa60Tbl no Bbi.IICHeHHIO 

CBOHCTB CHMMeTpHH ,IJ.yanbHbiX aMnnHTy,IJ.. 

B qacTHOCTH, Ha OCHOBe 3THX CBOHCTB npo

Be,IJ.eHO HCCne,IJ.OBaHHe B03MO:>KHOCTH paCWH

peHH.II o6naCTH npHMeHHMOCTH ,IJ.yanbHOH ,IJ.Ha

rpaMMHOH TeXHHKH. YcTaHoaneHo, qTo B 

,IJ.HarpaMMaX C C06CTBeHHO- 3HepreTHqecKOH 

nonpaBKOH yqacTBYIOT Te :>Ke npoMe:>KyToq

Hble COCTO.IIHH.II, qTo H B cnyqae MYRbTHne

pHdJepHqeCKHX ,IJ.yanbHbiX aMnnHTy,IJ.. 3TOT 

BbiBO,IJ. HMeeT, KpOMe TOrO, nepBOCTeneHHOe 

JHaqeHHe .D.R.II npoaepKH BHyTpeHHeH corna

coaaHHOCTH paHee paJBHToro MeTo,IJ.a $aK

TOPH3aUHH. 
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3JI8M8HTapHbiX qaCTHIJ, 

llonyqeH HOBbiH Knacc npaBHn CYMM ,lJ,llH 

CTpyKTypHhiX liiYHKUHH rny60KOHeynpyrHX 

neTITOH-a,lJ,pOHHbiX BJaHMO,lJ,eHCTBHH Ha oc

HOBe aHTHKOMMyTa TOpOB TOKOB Ha CBeTO

BOM KOHyce. 

llpoBe,lJ,eH CHCTeMaTHqecKHH aHanHJ H. 

npoaepeHbi npaaHna cyMM .D.nH ceqeHHH l!lo

TOH-a,lJ,pOHHbiX BJaHMO,lJ,eHCTBHH B MO,lJ,enHX 

MeJO,lJ,HHaMHKH B HH3WHX TIOpH,lJ,KaX TeOpHH 

BOJMyiUeHHH. Hccne.D.OBaH MacwTa6HbiH Ja

KOH B pacnpe,lJ,eneHHH TIO MHO~eCTBeHHOCTH 

qaCTHU, o6pa3YIOIUHXCH B a,lJ,pOHHbiX CTOnK

HOBeHHHX TipH BhiCOKHX 3HeprHHX. Ha OCHOBe 

aHanorHH c BeTBHJUHMHCH npoueccaMH npe.IJ.

no~eHo paccMaTpHBaTL 3TOT npouecc KaK 

HH.!J.YUHPOBaHHOe pO~,lJ,eHHe qacTHU H HCTIOnh-

-. f 

............ 
5. IlpeocKa3aHUJI OAJI noAJipu3af.IUU "-P -
pacceJIHUJI npu uMnyAbce PL = 40 F3B/c, 
HQUOeHHble HQ OCH08e K8Q3UnomeHijUQAbH0-
20 nooxooa, 8 cpaeHeHUU C noAy~eHHbiMU 
no30Hee 3KCnepuMeHmaAbHbiMU OQHHbiMU. 

6. CpaeHeHue 3ap.11ooebiX pacnpeoeAeHui.i 
e meopemuKo- noAeeoi.i MooeAu MHOJKecmeew 
HOZO pOJICOeHUJI ~acmUI.I npu 8biCOKUX 3Hep-
2UJIX, OCH08QHHOU HQ Memooe KOzepeHmHbiX~ 
COCmOJIHUU U HQ npu6AUJICeHUU npJIMOAUHei.i
HbiX nymei.i, C 3KCnepUMeHmQAbHbiMU OQHHbi
MU, noAy~eHHbiMU e Cepnyxoee Ha oeyxMem
poeoi.i nponaHoeoi.i KaMepe npu cmoAKHoee
HUJIX omput.~ameAbHbiX nuoHoe c 3Hepzuei.i 
40 F3B. 
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30BaTL pacnpe.n.eneHue Iloaa .n.n.11 MHO)I{e cT

aeHHoro pacnpe.n.eneHHH. 

H3y'leHo BnHHHHe BLI6opa napaMeTpH3a

uuu <l>a3 rr rr -pacceHHHH Ha ce'leHHH p e aK

UHH yy _.. rrrr , yy --K K , yy -+yy. 3TH pe3 y nL

TaThl no H3y'leHHID B3aHMO.IJ.eHCTBH.Il CBeTa 

CO CBeTOM BOWnH B MHpOBYID 0630PHYID nu

TepaTypy. 

)l;OCTHrHyT nporpeCC B pa3BHTHH KBa 3H

noTeHUHanbHOH TeOpHH pacce.IIHH.Il 'laCTHU 

BhlCOKHX 3HeprHH. H3y'lanaCb CnHH OBa.ll 

CTpyKTypa B3aHMO.IJ.eHCTBHR pen.IITHBHCT

CKHX 'laCTHU. IloKa3aHO, 'ITO B npOCTp aH

CTBe llo6a'leBCKOrO KBa3HnOTeHUHan HBnH

eTC.Il noKanbHhlM, a ero CnBHOBaH CTp yK

Typa BhlrnH.IJ.BT KaK npHMOe reoMeTpH'IeC

KOe o6o6meHHe COOTBeTCTBYIDIUHX I< BaH

TOBOMeXaHH'IeCKHX noTeHUHanOB. 
Ilopy'leHo cTaTBCTB'IeCKB y.n.oane Tao

puTenLHoe OnHCaHHe MHpOBbiX 3KCnepHM eH

TanbHhlX .IJ.aHHblX no nHOH- HyKnOHHOMy p ac

ceHHHID Ha3a.IJ. npu BMnynLcax PL 2 8 F :JB/c 
B HHTepaane nepe.n.aq -2,86 /F:JB/cf2 5. u 5. 
<.0,06 I F:JB/c/ 2 . ,Ll;aHhl npe.n.cKa3aHHH .n.n.11 

60nbWHX 3Ha'leHHH 3HeprHH, He06XO.IJ.HMhle 

npu nporH03upoaaHHH 6y.n.ymux 3KcnepuM eH

TOB Ha aMepuKaHCKOM ycKopuTene 400 F :JB. 
B COTPY.IJ.HH'IeCTBe c llB3 npoae.n.eHo on&ca

HHe 3KCnepHMeHTanbHhlX .IJ.aHHblX 0 TT- p- B 

rr- n- B3aHMO.IJ.eHCTBHJIX npu PL=40 F:JB /c, 
nony'leHHhlX B Cepnyxoae Ha .n.ayxMeTpo aoa 

nponaHOBOH KaMepe Ha OCHOBe MO.IJ.enB KO

repeHTHhlX COCTOJIHHH. Ilony'leHO XOpo wee 

COBMeCTHoe onucaHue 3apH.IJ.OBhlx pacn pe

.n.eneHHH H KOppenHUHOHHhlX 3aBBCHMOC T eH. 

Ilpe.n.cKa3aHue Mo.n.enu o nuHeHHOH Koppen.~~

UHH cpe.n.Hero 'IHCna HeHTpanbHhlX DHOHOB 

B 3ap.ll)l{eHHbiX 'laCTHU, pO)I(.IJ.eHHbiX B CTOnK

HOBeHHJIX a.n.poHOB npH BhlCOKHX 3HeprHHX, 

nonyquno 3KcnepuMeHTanLHoe no.n.Taep)l{.n.e

HHe B pa60TaX Ha aMepHKaHCKOM YCKOpH

Tene. 

H3y'leHa .IJ.HHaMH'IecKaH cocTaBHaH Mo

.n.enb .IJ.n.ll Me 30H,2B, KOTOpbie CTpOJITC.Il H3 

<l>epMHOHOB H a HTH<l>epMHOHOB, CBH3aHHblX 

pen.IITHBHCTCKHM CHHrynHpHhlM noTeHUBa-

r·l'\ npu pc. 40 f38 
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7. MooeAb MHoxecmeeHHozo poxoeHu.R ~ac
muij npu 6biCOKUX 3HepZUJIX, pa36U1TIOJI 6 
OJf~Jf. oaem npeOCKa3aHue 0 HO/lU~UU AU
HeUHOU KOppeA.RijUU MeJICOy cpeOHUM ~UC/lOM 
HeumpaAbHbiX 61TIOpU~HbiX ~aC1TIUij U ~UC/lOM 
3ap.RxeHHbiX /npueeoeHo cpaeHeHue c :JK
cnepu.MeHma/lbHbiMU OaHHbiMU, noAy~eHHbiMU 
Ha oeyx.Mempoeou nponaHoeou Ka.Mepe npu 
3Hepzuu 40 F:JB/. 



noM, BOJHHKaiD~HM Ja cqeT 6ecKouequoro 
cneKTpa Mace. 

B Teqeuue pa~a neT HJyqaeTca aonpoc 
0 KBaHTOBbiX qucnax X ( %0) -MeJoua. 
IIepequcneHLI ace BOJMO)f(Hble cnHHOBLie 
aHH30TponHH B peaKUHH K-p -> A X 0 ' 3K
cnepHMeHTanLHa.ll npoaepKa KOTOphlx no
JBonuT C~enaTb OKOHqaTenLHLIH BhiBO~ 0 
2--aapuauTe. Pa~ pa6oT Bhlnonueu no 
3neKTpOMarHHTHbiM clJopMclJaKTOpaM 3neMeH
TapHbiX qacTHU. B npe~nono)f(eHHH o6 HX 
auanuTuquocTH no Macce npe~nO)f(eH cnoco6 
oueuKH TPY~HOHJMepHMLIX /nepexo~HLix/ 
clJopMclJaKTopoa. IIpoae~eu auanHJ MHPOBhiX 
3KCnepHMeHTanLHbiX ~aHHbiX 0 3HaqeHHH 
1 F

77 
1 . IIpe~no)f(eHa clJopMyna, o~uoapeMeuuo 

OnHCbiBaiD~ag KaK npOCTpaHCTBeHHble, TaK 
H BpeMeHHLie o6naCTH Ja~aHH.II clJopMclJaKTO
pOB, Ha OCHOBaHHH KOTOpOH Haii:~eHO 3Haqe
uue 3neKTpoMarHHTHoro pa~uyca rr -MeJo
ua 1 < r 2 > I/2 = 0,70±0,1/. 

IIpo~on)f(anacL pa6oTa no BLiqucneHHK 
ypoaueii: 3Hepruu ao~opo~ono~o6HhiX aTo
MOB B ~ByxclJOTOHHOM npu6nH)f(eHHH. 1-iJyqe
uo TaK)f(e anuauue CTPYKTYPhl npoToua ua 
TOHKoe pac~enneuue B aToMe ao~opo~a. 

MeTo~LI perneuua Ja~aqu Tpex Ten c 
KynOHOBCKHM B3aHMO~eHCTBHeM, pa3pa6o
TaHHLie pauee B OHRH, npuMeueuL: ~na 

uJyqeuua peaKUHH nepe3apa~KH d + H -+ p+D. 
IIpu 3TOM o6uapy)f(eHLI ueuJaecTHLie ocuun
nJIUHH B nonHOM ceqeHHH, KOTOpbie OTnHqa
IDTC.II no caoeii: npupo~e OT ocuunnHuuii: 
B yr noaoM pacnpe~eneuuu npo~yKTOB peaK
uuu. CoaMeCTHO c Jia6opaTopueii: H~epHhiX 
npo6neM u SIN /IJ.mpux/ uaqaTLI pa6oTLI 
B 06naCTH Me30HHOH XHMHH, HMeiDI..l.\He CBOeH 
uenLID pa3pa6oTKY MeTo~oB uccne~oBaHH.II 
3neKTpouuoii: CTPYKTYPhl MoneKyn c no-
MO~LID 77--H fl. ·Me30HOB. 

OoAyMHKpocKonHqecKHH nOAXOA 
B TeopHH H,ll;pa 

IIpe~no)f(euua.11 pauee Mo~enL ~n.11 onuca
HH.II CTPYKTYPLI BLICOKOBOJ6y)f(~euuLIX co-
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CTO.IIHHH g~ep H npouecca clJparMeHTaUHH 
nonyqun a ~anLueii:rnee paJBHTHe. Ilpu6nu
)f(eHHhiH MeTO~ perneHH.II ypaBHeHHH 3TOH 
MO~enH npHBO~Hn K nOHBneHHIO nHIIlHHX pe
rneuuii: ~na ueqeTHLIX a~ep. Pa3pa6oTaH 
HOBbiH npu6nH)f(eHHLIH MeTO~ perneHH.II ypas
HeHHH 3TOH MO~enu ~ng ueqeTHLIX ~eclJopMH· 
pOBaHHbiX g~ep, B KOTOpOM HCKnroqeHLI nurn
HHe perneuu.11. 

Ha ocuosenonyMupocKonuqecKorono~
xo~a 6blnH BblllOnHeHhl pacqeTLI nnOTHOCTH 
yposue ii: npu cpe~uux H BhiCOKHX 3Hepruax 
soJ6y)f(~euua. PeJynLTaTLI pacqeToB xo
porno c ornacyroTca c 3KcnepuMeHTanLHhiMH 
~aHHbiMH , nonyqeHHbiMH npH 3HeprHH CB.II3H 
ueii:Tpoua. PacqeTLI npose~eHhl ~na 6onLrno
ro qucna .11~ep B HHTepsane 50 < A < 240. 
Hccne~osaua JaBHCHMOCTL nnoTHOCTH co
CTO.IIHHH OT CllHHa, qeTHOCTH H 3HeprHH; 
npoauanuJuposaua ponL KonneKTHBHLIX 3cll
c1JeKTOB. PacqeTLI noKaJanu, qTo B oKoneMa
ruqecKHx H cpe~HHX cclJepuqecKHX .11~pax 

~a)f(e npH 3HeprHH CB.II3H HeHTpOHa BenHKH 
clJnyKTyauuu nnoTHOCTH H ua6nro~aeTca 6onL
rnoe pa Jnuque B qucne yposueii: c nono)f(H
TenLHOH H OTPHUaTenLuoii: qeTHOCTLIO. Ta
Koro Tuna JaKnroqeuuii: uenLJ.II c~enaTL 

B paMKa x cTaTHCTuqecKoro no~xo~a. 
IIoKaJauo, qTo npouecc clJparMeHTauuu 

ueo6xo~HMO yqHThiBaTL npu uccne~osauuu 
g~epHbiX peaKUHH, HanpHMep, peaKUHH BLI-
6HBaHHH ( n , a ), ~ng KOTOpOH 6Lm npe~nO)f(eH 
OC06hiH MeXaHH3M, n03BOn.IIIDI..l.\HH HCCne~o
BaTL Bhi6HBaHHe a -qacTHU 6LICTpbiMHHeii:T
poHaMH . 

BLiacueua Ba)f(HOCTL yqeTa CB.IIJH Kon
neKTHBHhiX H HeKOnneKTHBHhiX CTeneHeH 
CB060~bl npH paCCMOTpeHHH ~BYXclJOHOHHbiX 
H pg~a ~pyrHX COCTO.IIHHH B TOH )f(e o6naCTH 
3Hepruii: so36y)f(~euu.11 B cclJepuqecKux a~pax. 
Hccne~oBaHLI csoii:CTBa KonneKTHBHhiX nap
HLIX so J 6y)f(~euuii: B cpe~uux a~pax. B paM
Kax MHKpOCKOnuqecKOH MO~enu g~pa C npo
H3BOnLHhiM OCTaToqHbiM B3aHMO~eHCTBHeM 
nocTpoeu KonneKTHBHhiH KBa~pynonLHhiH ra
MHnLT HHaH H npoauanH3HpOBaHbl CBOHCTBa 
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nepexo,ZJ.HhiX H.IJ.ep. B paMKax cBepxTeK yqeii: 

MO,ZJ.enH H,ZJ.pa paCCMOTpeHbl CBOHCTBa Hepo • 

TaUHOHHbiX COCTOJIHHH TpaHCKIOpHeBbiX :lne • 

MeHTOB, HX 3HeprHH H CTpyKTypa, a T a K)I{e 

npHBe,ZJ.eHHble BepOHTHOCTH 3neKTpOMar HHT· 

HbiX nepeXO,!J.OB Ha 3TH COCTOJIHHJI. IlOCK Onh· 

KY 3KcnepHMeHTanhHO H.IJ.pa 3TOH o6n acTH 

H3yqeuhl noKa He,ZJ.ocTaToquo, 6hln npe,ZJ.cKa-

3aH PH.D. HX CBOHCTB, KOTOpble MOryT 6 b1Th 

npOBepeHhl B 3KCnepHMeHTe. 

3aKouqeuo /coBMeCTHO c JIBTA/ co

cTaBneuue pH.IJ.a cTaH,ZJ.apTHhiX no,ZJ.nporp aMM 

.IJ.nH pacqeToB ua Mamuue CDC -6200 3a,ZJ.aq 

JI,ZJ.epHOH ~H3HKH jpacqeTbl ypOBHeH H BOn· 

HOBhiX ~YHKUHH c noTeuuuanoM CaKcoua

By ,ZJ.Ca,pac•.eT Ma Tpuquhlx 3neMeHTOB H .IJ.p./ . 

C:rpyKTypa H.n;pa .w H.n;epHbie peaK~H 

npH HH3KHX 3Hepr HHX 

B paMKax uea,ZJ.ua6aTuqecKoii: Bpa~a-

TenhHoii: Mo,ZJ.enu c npoMe)l{yToquoB: CBH 3hl0 

H3yqeHbl 3~eKTHBHble rHpOMarHHTHble ~aK· 

TOphi B poTaUHOHHbiX nonocax, a T aK)I{e 

,!J.HHaMHqeCKHe 3~eKTbl aHTHCITapHBaTenh· 

uoro B3aHMO.IJ.eiicTBHH Kopuonuca B ueqeT

HhiX JI.IJ.pax. IIpoBO.IJ.HnHCh uccne,ZJ.oBaHHJI auo

ManLHoro ITOBe,ZJ.eHHJI MOMeHTa HHepUHH BO 

BpaiUaTenhHhiX nonocax qeTuo-qeTHhiX H.IJ.ep 

KaK o6ycnoBneuuoro ~a30BhiM nepexo ,ZJ.OM 

H3 CBepxTeKyqero COCTOJIHHJI H,ZJ.pa B H Op· 

ManhHoe. CoBMeCTHO c COTPY.D.HHKaMH Jla-

6opaTOpHH JI,ZJ.epHhiX peaKUHH HCCne,ZJ.OB aHbl 

BpaiUaTenhHhle nonochl B JI.IJ.pax 164 Yb H 

180 Os. 
IIpoauanH3HpoBaHo BJIHJIHHe B03MO)I{HOH 

y ·,ZJ.e~OpMHpyeMOCTH JI,ZJ.ep Ha HX B3aHMO· 

,ZJ.eii:cTBHe c 3neKTpuqecKHM noneM •. Ha oc

HOBe MHKpOMO,ZJ.eJIH BbiiTOJIHeHhl pacq eTbl 

y • ,D;etjJopMHpyeMOCTH .IJ.JIH H.IJ.ep pe.IJ.K0 3e • 

MenhHOH o6nacTH. 

Hccne,ZJ.oBaHo BnHRHHe cnuu-op6uTa nL

HhiX CHn Ha CBOHCTBa 0 + • B036y)I{,ZJ.eHHH B ,ZJ.e

~OpMHpOBaHHbiX 4i.IJ.pax. Ilpe,ZJ.JIO)I{eHa CaMO· 

cornaCOBaHHaR MO,ZJ.enh ,ZJ.nR O.IJ.HOBpeMeHHO • 

ro OllHCaHHJI Bpall.(aTenhHOH BeTBH H BHyT· 

peHHHX 1+ ·B036y)I{,ZJ.eHHH THITa KOne6aHHH 

KBa,ZJ.pynonLHoro MOMeHTa. H3yqeua ponh 

3THX B036y)I{,ZJ.eHHH B ~OpMHpOBaHHH H30CKa

nRpHoro E2 -pe3ouauca H CBR3aHHhiX c HHM 

MOMeHTOB CTaTHCTHqeCKHX H ,!J.HHaMHqecKHX 

3apR.IJ.OB. IIpo,ZJ.on*anHch uccne,ZJ.oBaHHR H3o-

6apuqecKHX COCTOJIHHH raMOB·TennepoB· 

CKOrO THITa B ,ZJ.e~OpMHpOBaHHbiX R,ZJ.pax. 

Pa3BHT HOBhiH MeTO.IJ. Bhi,ZJ.eneHHR ueuTpa 

Mace B 3a,ZJ.aqe a - pacna,ZJ.a H peaKUHRX 

.IJ.ByxHyKnOHHhiX H KnacTepHhiX nepe,ZJ.aq. He

cne,ZJ.OBaHO BnHRHHe KOHeqHbiX pa3MepOB 

a ·qacTHUhl Ha a6coniOTHble BepORTHOCTH 

a·pacna,ZJ.a c~epuqecKHx R.IJ.ep . H3yqanoch 

,ZJ.eneuue R.IJ.ep c BhlneToM a -qacTHUhl. Pa-

6oThi BbiiTOnHeHbl B COTPY.IJ.HHqeCTBe C Jla • 

6opaTopueB: ueii:Tpouuoii: ~H3HKH H HAcl> /Jiy

xapecT/. 

MeTO.IJ. o6onoqequoii: nonpaBKH CTpyTHH· 

CKOrO npHMeHeH K OITHCaHHIO MOMeHTOB 

uuepuuu R.IJ.ep. Hccne,D;oBaHhl H30Mephl ~op
Mhl B HeKOTOpbiX R,ZJ.pax H ITOKa3aHa B03 • 

MO)I{HOCTh COCy~eCTBOBaHHJI R,ZJ.epHbiX CO· 

CTOJIHHH C pa3nHqHOH paBHOBeCHOH ,ZJ.e~op

MaUHeH. 

Pauee B Jla6opaTopHH TeopeTuqecKoii: 

~H3HKH 6biJIH npe,ZJ.CKa3aHbl HHTep~epeHUH· 
OHHble RBJieHHR, B03HHKaiOIUHe B peaKUHRX 

B3aHMO,ZJ.eHCTBHR HOHOB OKOno6apbepHOH 

3HeprHH C R,ZJ.paMH. ,lJ;aHbl TeOpHR H pacqeT 

:iTHX 3~eKTOB B peaKUHRX Heynpyroro pac • 

CeRHHR Ha C~epuqeCKHX R,ZJ.pax H peaKUHRX 

pa3Bana HOHOB B none R,ZJ.pa. B peaKUHRX 

Me)I{,ZJ.y cnO)I{HbiMH R,ZJ.paMH HCCne,ZJ.OBaHO BnH· 

RHHe ,!J.HHaMHqecKHX 3~eKTOB Ha OUeHKY 

B03MO)I{HbiX BapHaUHH xapaKTepHbiX pa3Me • 

poB 30Hhl cHnhHoro R.IJ.epuoro nornoiUeHHJl. 

CoBMeCTHO c Jla6opaTopueB: R.IJ.epHhiX peaK· 

uuii: npoBe.IJ.eH auanH3, ycTaHOBJieHLI rpaHHULI 

ITpHMeHHMOCTH H TOqHOCTl. CTaTHCTH'leCKO· 

ro ITO,!J.XO,ZJ.a ,ZJ.nR OITHCaHHJI ~YHKUHH B036y)K· 

,ZJ.eHHJI B peaKUHRX C TJI)I{enbiMH HOHaMH. 

Pa3pa6oraHbl MeTO.IJ.hl auanu3a peaKUHH 

.IJ.ByxcryneuqaThiX nepe,D;aq HyKnoua H Me

TO.IJ.hl pacqera ~OpM~aKTOpOB B peaKUHRX 



O,D;HOHYKllOHHbiX H ,D;BYXHYKllOHHhlX nepe,n;aq. 

IloKaJaHa Ba>KHOCTL yqeTa anLliJa-Kna

CTepHhlX CBOHCTB nerKHX H,n;ep B peaKUHHX 

pacceHHHH JneKTpOHOB. 

CTpyKTypa .H,apa 11 .H,aepHbie peaKQJ111 

IIp11 BbiCOKJ1X 3Hepr11.HX · 

Ilpo,n;on>KanocL HJyqeHHe .HBneHH.H peJo

HaHcHoro ITOrllOJUeHH.H MIOOHOB aTOMHhlMH 

H.n;paMH, npe,D;CKa3aHHOrO COBMeCTHO C Teo

peTHKaMH MrY H JKcnepHMeHTanLHo no.n;

TBep>K,n;eHHoro B OIUIH. Ha ocHoBaHHH JTOH 

KOHUeiTUHH ITOKa3aHO, qTo H3- 3a CHllbHOH 

reHeanorHqecKOH CB.H3H Ba>KHyiO ponb Hr

paJOT KaHanLI nocne.n;oBaTenLHoro BhlneTa 

.D:BYX HeHTpOHOB. Ilpe,n;CKa3aH 34J4leKT KOH

liJHrypaQHOHHOrO paCIQenneHHH rHraHTCKO

ro pe3oHaHca B nerKHx .H,n;pax, o6ycnoBneH

HbiH IQenLJO B cneKTpe qacTHqHo- ,n;hlpoqHLIX 

B036y>K,n;eHHH. 

Ha OCHOBe pa3pa6oTaHHOH B 06'be,D;H

HeHHOM HHCTHTyTe MO,n;enH BHyTpH.H,n;epHbiX 

KacKa,n;oB Hccne,n;oBaHhl pa3nHqHhle xapaK

TepHCTHKH HeynpyrHX a,n;poH-.H,D;epHbiX B3a

HMO,D;eHCTBHH B o6naCTH 3HeprHH KOCMH

qeCKHX nyqeu H cepnyXOBCKOro YCKOpHTen.H. 

IloKa3aHO, qTo OTCyTCTBHe nnaTO ITO "6biCT

poTe" B HHKnJ03HBHhlX peaKUH.HX Ha .H,D;epHbiX 

MHmeHHX npH JHeprHH T > 10 4 F:JB 
MO>KeT 6biTb ITOH.HTO KaK pe3ynLTaT MHOro

KpaTHhlX CTOllKHOBeHHH qacTHU BHyTpH .H,D;

pa. ,ll;aHo o6'b.HCHeHHe .HBneHHIO "nonHoro 

pa3Bana" .H,n;ep, BnepBhle o6Hapy>KeHHOMY 

B OH.HH B peaKUH.HX, HHHUHHpyeMLIX BLico

K03HepreTHqeCKHMH npOTOHaMH H pen.HTH

BHCTCKHMH anL4Ja- qaCTHUaMH. 

Ilpe.n;no>KeHa Mo,n;enL npe.n;paBHOBecHo

ro pacna.n;a .H,n;ep, B03HHKaiOJUHX B npouecce 

npoTeKaHHH H,n;epHOH peaKUHH. 3Ta MO,D;enh 

ll03BOnHeT ITOHHTb lPH3HKY H ,n;aTb TeopeTH

qecKHH aHanH3 illHpOKOMY Kpyry HBneHHH, 

KOTOphle Ha6nJO,D;aiOTC.H BO MHOrHX peaKUH

.HX, HO llOKa 6hlnH He,D;OCTYITHhl ,D;llH 06'b.HC· 

HeHH.H B paMKaX Tpa,D;HUHOHHhlX, ,D;OBOllbHO 
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yJKHx H y>Ke .n;ocTaToqHo xopomo HJyqeHHLIX 

MO,n;ene H TaK Ha3biBaeMbiX npHMbiX H KOM

nayH,D;HbiX H,n;epHbiX peaKUHH. 

B J a,n;aqe o HyKnoH·HyKnOHHOM pacceg

HHH npH JHeprHH Bhlwe nopora paciUenne

HH.H ,n;e uTpOHa B npH6nH>KeHHH TOqeqHoro 

B3aHMO,D;eHCTBHH HaH,D;eHa KBapTeTHa.H 4Ja3a 

pacceHHHH. Pa3BHT HOBLIH MeTo,n; peweHHH 

MHoroM epHoro ypaBHeHH.H JIHnnMaHa- IIIBHH

repa, n pHro,n;HLIH ,n;n.H paccMoTpeHH.H n n -

pacceHHHH npH BbiCOKHX 3HeprH.HX H OITHca

HH.H ,D;BH>KeHHH B HeUeHTpanbHhlX ITOTeHQHa

nax. B TeqeHHe pH.n;a neT B JIT<I> pa3pa6a

TLIBanc .H H C ycneXOM npHMeHHllC.H K TeOpHH 

.H,n;pa M eTo,n; 4Ja30BLIX lPYHKUHH. B paMKax 

KBa3HllOTeHQHanbHOrO ypaBHeHH.H pa3pa6o

TaHO o6o6IQeHHe 3Toro MeTo.n;a, npe,n;cTaB

nHJOIUe e co6ou y.n;o6HhlH annapaT ,n;n.H onH

caHH.H pen.HTHBHCTCKHX CHCTeM, B qacTHO· 

CTH, ,D;llH yqeTa penHTHBHCTCKHX 34J4leKTOB 

B H,n;pax . 

Borrpocbi Teop1111 TBep,aoro TeJia 

J1 KOH,[(eHC11pOBaHHbiX cpe,a 

Ha ocHoBe pa3BHTOH paHee caMocorna

COBaHH OH TeOpHH lPOHOHOB BbJqHcneHbl MO

,n;ynh y npyrOCTH H ,D;OKa3aH ,D;HHaMHqecKHH 

xapaKT ep HeycTouqHBOCTH peweTKH Knac

cHqecK HX H KBaHTOBLIX KpHcTannoB. Pac

CMOTpe Ho BllH.HHHe aHrapMOHHqeCKOrO B3a· 

HMO,D;eH CTBH.H Ha CITeKTp MarHHTHhlX B03-

6y>K,n;eHHH H HaMarHHqeHHOCTb 4JeppoMar

HeTHKa. Mo.n;enLHhlH no.n;xo.n; K npo6neMe 

KOnneK THBHhlX B036y>K,n;eHHH B KnaccHqecKHX 

>KH,D;K~CTHX 0606JUeH Ha cnyqau KBaHTOBOH 

>KH.D:KO CTH He II. BhlqHcneHa JHeprH.H oc

HOBHOr O COCTO.HHH.H H lPOHOHHhlH CITeKTp 

B >KH,D;K OM renHH. 

Pa 3 BHT o6IUHH MeTo,n; MHoroKpaTHoro 

pacceHHH.H JneKTpOHOB Ha ITOTeHUHane KpH

CTannHqeCKOH peweTKH npH pacqeTe JneKT

poHHOH CTPYKTyphl; BbJqHcneHa nnoTHOCTL 

COCTOHHHH JneKTpOHOB B aMOPlPHhlX nony

npOBO,D;HHKaX, paCCMOTpeHO JneKTpOH·liJo-
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HOHHOe B3aHMO,D;eHCTBHe B nepeXO.D;HbiX Me

Tamxax. 

IlpO.D;OJI:>KaJIHCh HCCJie.D;OBaHH.K OC06 eH

HOCTeii cl>aJOBOrO nepeXO.D;a B CllHHOBblX MO

,D;eJibHblX CHCTeMaX, .D;OllyCKaiD~HX aCHMn-

TOTHqecKH Toquble peweHH.K. Ilonyqe HLI 

OUeHKH 6JIH30CTH TepMO.D;HHaMHqecKHX ci>YHK

UHH HCCJie,D;yeMbiX MO.D;eJieii K COOTBeTCTB YID

~HM cl>YHKUH.KM B Teopuu caMocornacoaau

uoro non.K. PaJBHT .D;HarpaMMHblii MeTOA .D;JI.K 

cnHHOBblX onepaTopoa B MO.D;em1x AH.D;e p co-

.=-

ua, Xa66ap.D;a u .D;p. MeTO.D;bl Teopuu rpynn 

o6o6~eHbl .D;JI.K OllHCaHHH MarHHTHblX CTpyK

Typ. 

BhlnOJIHeHbl pacqeTLI ceqeHHH pacceHHHH 

TenJIOBblX HeHTpOHOB B MOJieKyJIHpHbiX KpH

CTaJIJiaX, B CBepXTeKyqeM reJIHH, paCCMOT

peHO napaMarHHTHoe ueynpyroe pacceHHHe 

HeHTpOHOB B pe.D;KHX JeMJI.KX, pacceHHHe Ha 

ci>OHOHaX B CJIO:>KHblX CllJiaBaX H MarHHTOBH6-

paUHOHHOe pacceHHHe B 30HHblX MarHeTH

KaX • 

.J 



Tpynne MOAOOblx meopemuKo6 HHcmumyma 
npucyJKOeHa npeMUJI JleHUHCKOZO KOMCOMOAa 
3a ijUKA pa60111 no npu6AUJIC€HHbtM M€1IIOOaM 
K6QH111060U 111eopuu noAJI 6 tftU3UKe 6btCOKUX 
3Hepzuil. 0cH060U 3111UX UCCA€006QHUU no
CAYJICUAU noOXOObt 6 K6aH11t060U meopuu no
AJI, pa3pa6o~~taHHbte 6 111pyoax H.H.liozoAJ0-
6o6a U ezo Hay'IHOU IIIKOAbt. 

Jlaypea111bt npeMUU JleHUHCKOZO KOMCO
MOAa: B.A.Ma11t6ee6, A.H.CucaKJIH, 
C.II.KyAetuo6 /cnpa6a/, B.H.IIep6ytuuH, 
M.A.CMOH0btpe6 /cAe6a/. 



rocyoapcmee,tHaJl npeMUJl CCCP npucyJKoe
Ha zpynne coeemcKux y'leHbiX 3a liUK/l pa-
6om "tJ>omopoJKOeHue nu- Me30HOB Ha HyK
/lOHax". 3mu UCC/leOOBQHUJl BblnO/lHe Hbl B 
06'beOUHeHHOM UHcmumyme U/lU B compyOHU
'lecmee c OH.JIH. Ha CHUM Kax: Aaypeambl 
FocyOapcmeeHHOU npeMUU 

'l/leH- KoppecnoHOeHm AH CCCP A.M. EaAOUH 

aKaoeMUK A.A.JlozyHOB 



npo(Jeccop JI.,l(. Co/loe &ee 

aKaOeMuK AH Fpy3. CCP A.H. TaexeAU03e 
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Jla6opaTOpHH 

BhiCOKHX 
u 

3HeprHH 

:r 

• 

B Jla6opaTopuu BbiCOKHX 3Hepruii: seJIHCb 

HCCJieAOBaHHX B 06JiaCTH ~H3HKH 3JieMeH

TapHbiX qaCTHJJ;, B 06JiaCTH XAepHOH ~H3HKH, 

pa3pa60TKa HOBblX OpH60pOB AJIX ~H3Hqec
KHX 3KCnepHMeHTOB, C03AaHHe H COBepweH

CTBOBaHHe MeTOAOB npoBeAeHHX 3KCnepu

MeHTOB, COBepweHCTBOBaHHe OCHOBHOH yc

KOpHTeJibHOH 6a3bl Jia6opaTOpHH - CHHXpo

~a30TpOHa, pacwupeHHeB03MO~HOCTeHCHH
xpo~a30TpOHa AJIX DOCTaHOBKH HOBblX 3KCOe

puMeHTOB. CyiJJ;eCTBeHHax qacTb HayqHoii: 

nporpaMMbl 6biJia CBX3aHa C 3KCOepHMeHTa

MH Ha cepnyXOBCKOM yCKOpHTeJie. 

liOJibWaX qaCTb HCCJieAOBaHHH npOBOAH

JlaCb Ha ocHoBe wupoxoro Me~AyHapOAHOro 

COTPYAHHqeCTBa C na6opaTOpHXMH H HH· 

CTHTyTaMH cTpaH·yqacTHHU OHRH. 

Hayt~Ho
Hcc~e~oaaTe~bCKHe 

pa6oThi 

DoBeAeHHe aMn~HTYA pacce»HH» 

B 3aBHCHMOCTH 

-OT 3HeprHH B3aHMOAeHCTBYIOI..l.\HX '4aCTHQ 

0 HccAeooeaHUJI acuMnmomu'lecKozo no
eeoeHuJI aMnllU11lY0 pacceJIHUJI H€U11lpQilbHbiX 
KQOHOB npOBOAHJlHCb Ha yCKOpHTeJle 76 r3B 
/H<I>B3, Cepnyxos/ c noMOIJJ;biO MarHHTHoro 

HCKpOBOrO cneKTpOMeTpa Ha JlHHHH C 3BM 

li3CM -3M. H3yqeHa pereHepan;ux xopoTxo

~HBYIUHX KaOHOB AOJlrO~HBYIUHMH Ha MH· 

weHxx H3 AeiiTepux H yrnepoAa. IIonyqeHbl 

CJleAYIOIJJ;He pe 3YJlbTa Tbl: 

a/ Ilpu o6pa6oTKe HH~opMan;uu, 3anu

caHHOH Ha MarHHTHbie JleHTbi, B 3KCnepu

MeHTe no pereHepan;uu K 1 .... K 2 Ha Aeii:

Tepuu B 06JlaCTH HMDYJlbCOB 14-50 r3B/c 
o6Hapy~eHo, qTo MOAYJJb aMDJlHTYAbl pere

Hepan;uu Ha Aeii:Tepuu yMeHbwaeTcx c yse-
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8 . Pe3yAb111a111bl U3MepeHU.R 111paHCMuccuow 

HOU KV~-> Kg pezeHepaijUU Ha oeii111epuu 

/a,6,2/ U HeU111pOHQX /6,0/ 6 3Q6UCUMOC111U 
0111 UMnyAbCa KQOH06: t - OQHHQJI pa60111a, 

2· pe3yAb111a111bl 3KcnepuMeH111a Hti>B3 
/Cepnyxoe/. 

JIH'-IeHHeM HMIIYJILCa IIaAaJO~HX KaOHOB 
I puc. 86/, a 4Ja3a 3TOB aMrrnHTYALI He Jaau

CBT OT 3HeprHH KaOHOB H paBHa -135° ± 4° 
I puc. Ba/, '-ITO B npeAenax OIIIH60K corna
cyeTc1! C BeJIH'-IHHOB, npeACKa3LIBaeMOB MO

AeJILIO KOMIIJ1eKCHhiX yrnOBhiX MOMeHTOB AJ111 
OfiMeHa OMera- IIOJIIOCOM. 

6/ ¥13 AaHHLix no pereHepauuu Ha Aeii:
Tepuu u BOAOPOAe c y•IeTOM rnay6epoBCKHx 
rrorrpaaoK rrony l.feHa 3HepreTH'-IecKa1! Jaau

CHMOCTL MOAYJI11 aMIIJIHTYAhl pereHepaUHH 
ua Heii:Tpouax /puc. Be/ . 
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B/ B HHTepaane HMnynLCOB 16-
40 T3B /c H3MepeHLI aMnnnTyAa pereHepa

UHH KaoHoB Ha yrnepoAe I puc. 9/ H 4Ja3a 

aMITJIHTYAhl, KOTOpa1! 11BJ11!eTC11 ITOCT011HHOB 

H paBHa -129°± 16~ '-ITO cornacyeTC11 c npeA
cKa3aHn eM MOAenu PeA)Ke npu o6MeHe eAHH
CTBeHHhlM OMera- ITOJIIOCOM H OITTH'-IeCKOB 

MOAeJILIO ~Apa. 

r/ P a3HOCTH nonHwx cel.feHHB 

a (KO n ) - a (KOn) cornacyroTC11 c H3-
t t 

Me peHH 11MH Ha 3ap1!)KeHHhlX ny'-IKax A1111 

a (K- p ) - at (K+p) /puc. Bz/, a p~3HOCTL 
rrbnHhlX cel.feHHB B3aHMOAeBCTBHB KO H K 0 

1 2 4 10 20 40 
l1 Mrry nbc,raB / c 

9. 3Kcn epuMeH111aAbHble pe3yAb111a111bl peze
Hepaijuu KQOH06 Ha yzAepooe: 3Q6UCUMOC111b 
1 fO _ fO 1/.,K 0111 3Hepzuu u npeocKa3aHu.R 

On111U'le CKOU MOOeAU. 
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C yrnepO,IJ,OM yMeHblliaeTCH C pOCTOM 3Hep· 
rHH, 'ITO nO,IJ,TBep)I()J;aeT cnpaBe,IJ,nHBOCTh 
TeopeMhl IloMepaH'IyKa. 

06pa60TKa 3KCnepHMeHTallbHOrO MaTe· 
puana npoBO,IJ,Hnacb B OHJIH, L{HCI>H / B y,IJ,a· 
newT/, CI>H "l!CAH /Ilpara/, Hci>B3 / Bep· 
llHH/. 

B Hci>B3 /CepnyxoB/ BOCCTaHOBneH H 
onpo6oBaH KaHan Heii:TpanbHbiX KaOHOB H 
MarHHTHhlil HCKpoBoii: cneKTpoMeTp ,IJ,nH npo • 
,IJ,omKeHHH uccne,IJ,oBaHHii: no pereHepa~HH 
Heii:TpanbHbiX KaOHOB. 
0 OnpeoeAeH JIOepHbiU tjop.w/JaKmop oeiim· 

pOHQ S ( q ) H3 3KCnepHMeHTallbHbiX ,IJ,aH· 
HhiX no ynpyroMy pd ·pacceHHHIO Ha Manhle 
yrnhl Ha ycKopuTene 76 T3B. Ha o cHoBe 
TeOpHH rnay6epa H npe,IJ,nOllO)I(eHHH 0 TOM, 
'ITO J~eKTpH'IeCKHH ~OpM~aKTOp Heii:TpoHa 
paBeH Hynro, KBa,IJ,paT JneKTpOMarHHTHOrO 

1.0 

A(q.2) 

0 .1 

0.01 

0.0010 
1.0 

-~~.'{~ -.c ~lrirJ~ .. 

'<~ ,J,f 
aT 9 

D 

2 .0 
q,(¢M-1 ) 

D~ 

.3 .0 

10. 3aeucuMocmb A (q2) . YcAoeHble o6o3· 
t~at.teHUJI /OAJI ed • pacce.RHU.R/: X· 400 M 3B, 
0· 500 M3B, t,. • 188 M3B /MaK H Hmaiip 
u op./, o - 180·500 M3B fcJJpuoMaH 
u op./, V • 1Q.0·250 M3B /Tpocememmu 
u op.j. IIo ijeHmpy 3awmpuxoeaHHOii o6Aa cmu 
pacnoAOJICeHbl 223 3KcnepuMeHmaAbHble mot.t· 
KU, noAyt.teHHble e pd • pacce.RHUU. 

~ 
10 
C7) 

b 
r::: 
a.. 

..p 

14 

10 

8
10 

0. 002~ Jtl ~ 0.05(r3B/C)1 

f ..... 
........ 

100 S(r3B)2 

10 P(r3B/C) 2 100 

11. 3Hepzemut.tecKa.R 3aeucuMocmb napaMem· 
pa HaKAOHa ynpyzozo pn · oacce.RHUJI. ,l(AJI 
cpaeHeHUJI wmpuxaMu npoeeoeHa np.RMa.R, 
onucbJeaK>fllaJI 3Hepzemut.tecKyK> 3aeucu· 
Mocmb napaMempa HaKAOHa ynpyzozo 
PP · pacce.RHUJI. 

~opM~aKTopa ,IJ,eii:TpoHa A ( q 2) 
=S2(q/2) x Ge p(q), r,IJ,e q • nepe,IJ,aHHhlil 
HMnynbC H G ep. JneKTPH'IeCKHH ~OpM~aK· 
Top npoToHa. 

HJ JKcnepHMeHTanhHhiX ,IJ,aHHhiX no yn • 
pyroMy pd ·pacceHHHIO H onhiTOB no ed·pac · 
ceHHHro BH.IJ.HO I puc. 10/, 'ITO JHa'leHHH 

A ( q 2) HJ JTHX JKcnepuMeHTOB HaXO.D.HTCH 
B XOpOllieM cornaCHH. 3TOT ~aKT rOBOpHT 
0 TOM, 'ITO pacnpe,D,eneHHH H,D,epHOH MaTe· 
pHH H JapH,D,a B ,IJ,eHTpOHe B npe,D,enax OlliH· 
60K O,IJ,HHaKOBbl. 

PeJynbTaThl HJMepeHHH .IJ.H~epeH~H-
anhHhiX ce'leHHii: ynpyroro pd ·pacceHHHH 
B o6naCTH MallbiX nepe,D,aHHhiX HMnynhCOB 



I t I = 0,002 -:- 0,05 T3B 2 B HHTepaane 
:meprHH 10-70 T3B 6blnH acnonLJOBaHbl 
,IJ;nJI HJy'leHHJI 3HepreTH'IeCKOH JaBHCHMOCTH 
napaMeTpa HaKnoHa ,D;acW>epeHu;aanLHoro ce
'leHHJI ynpyroro pn -pacceJIHHJI H .D;eiicTaa
TenLHoii qacTH aMnnHTY.D;bl ynpyroro 
pn -pacceJIHHJI. KaK H B cnyqae pp -pacce
JIHHJI, napaMeTp HaKnoHa ynpyroro pn-pac
ceJIHHJI pacTeT c yaena'leHaeM 3Hepraa 
I puc. 111, 'ITO B paMKax Teopaa KOMnneKc
HbiX MOMeHTOB CBH,D;eTellbCTByeT 06 OTllHtf· 
HOM OT HYllJI HaKnOHe TpaeKTOpHH liOMepaH
'lyKa. 

~eHCTBHTenbHaJI 'laCTb aMnnHTY,D;bl 
ynpyroro P n - pacceJIHHJI ( ap 11 ) oTpau;a
TellbHa H yMeHbWaeTCJI no aOCOniOTHOH Be
flH'IHHe C pOCTOM 3HeprHH, 'ITO COrnacyeTCJI 
C peJyflhTaTaMH pac'leTOB no ,IJ;HCnepCHOH· 
HbiM cooTHoweHHJIM I puc. 121. 

()H3y'leHo ynpyzoe pacceJIHUe omput~a· 

meAbHbiX nuoHoe Ha npomoHax npa JHepraa 
50 T3B Ha ManLie yrnbl Ha cepnyxoacKoM 
YCKOpHTene C nOMOIIJ;hiO MarHHTHOrO HC-

a 
Pn 

0.2 

+ 
0 \ 

. 1 1 

-0.2 , ·· ' ', 1 f --~+¢Tl-' '.... 1 -:;?¥"l +. .... \ . 
-o.4 ~' ---- - -- , >"I 2 

1 ' . ·········· , .... 
' --06 '----- ... 

-0.8 

2 4 6 10 20 40 60 100 

P(r3B/C) 

12. 3Hepzemu'lecKaJI 3aeucUMOCIIIb a pn e 
uHmepeaAe 1-70 T3B. YcA06Hbte o6o3Ha'le
HUJI: • - oaHHbiU 3KcnepuMeHm, • - H.,4aA
xaJKae u c)p., y - B.3aJI'IKU u op. Pac'lelllbl 
no c)ucnepCUOHHbiM COOIIIHOWeHUJIM: KPU6aJI 
1 - Kapmep u· op., KpueaJI 2 - EapaweHKoe 
u op. 
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Kpoaoro cneKTpoMeTpa. IIapaMeTp HaKnoHa 
.D;Hcl>cl>epeHu;HanhHOro ce'leHHJI npa 1 t 1 = 0,03-
- 0,40 T3B 2 oKaJancJI paBHbiM b= 9,1 j·~. 
3KcTpanonJIIJ;HJI ,D;acW>epeHu;aanLHoro ceqe
HHJI npa It I ... 0 ,D;ana aenH'IHHY 30,8:: 
± 0,9 M6apH, 'ITO xopowo cornacyeTCJI con
TH'IeCKoii TO'IKOH 30,17± 0,20 M6apH. 0T· 
HOWeHHe peanhHOH 'laCTH aMnnHTY,D;bl ynpy
roro pac·ceJIHHJI Bnepe,D; K MHHMOH 'laCTH 
oKaJanocb paBHbiM -0,07±0,05. 

Pa6oTa npoao,D;anacb rpynnaMH cl>aJHKOB 
H3 OIU IH, HCI>B3 ICepnyxoal H Kanacl>op
HHiicKor o YHHBepCHTeTa. 

Mexam-t3M 

po~~eHHH H pacna~a qacTH~ 

H pe30HaHCOB. 

00HCK HOBbiX pe30HClHCOB 

() B 3KcnepuMeHme no uccAeooeaHwo tt-p , · 
77-n u 77- C - e3auMooeucmeuu npu UMnyAbce 
40 T3B /c c noMOIIJ;hiO.D;ByxMeTpoaoiinpona
HOBoii Y3blpbKOBOH KaMepbl, KOTOpaJI 6blna 
o6nyqe a Ha ycKopaTene 76 T3B ICepny
xoal, 6be.D;HHeHHaJI rpynna 16 na6opaTo
paii H P ii, BHP, ~PB, MHP, IIHP, CPP, 
CCCP, qccP o6pa6oTana 6,5 mbrc. co6bi
THii 77 p - H rr n - B3aHMO,D;eHCTBHH, OKOllO 
14 lllbiC. raMMa·KBaHTOB H - 1200 
A- H K 0-qacTau;. 

liblnH onpe.D;eneHLI K03cW>au;aeHThi Koppe
flJIIJ;HH ,IJ;llJI 77+77-·MeJOHOB/ a =0,65 ± 0,071 
H ,IJ;flJI TO:>K,D;eC fBeHHbiX 77 ·Me30HOB la=fl,26± 
0,101. HJy'leHbl KoppenJIIJ;HH npo,D;onLHoii 
H nonep e'IHOH KOMnOHeHT HMnynLca 'laCTHI..{ 
n c.u;.M . peaKu;aa, accouaaTHBHble MHO:>KecT
BeHHOCTH a ,D;p. Ha puc. 13 npe,D;cTaaneHbl 
JHa'leHHJI KoppenJIIJ;HOHHOii cl>YHKIJ;HH C ( !'!. Y). 
B u;eHTpanhHOii o6nacTH ( Y*::O) onpe,D;eneHbi 
OTHOWeHHJI N(rr+): N(77-):N(J.l)=l:l:l B npe
,D;enax ± 7o/o, 'ITO CBH,D;eTenhCTByeT 0 ,IJ;OMH· 
HHPYIOIIJ;eM anaJIHHH 11 -MeJOHHoro o6MeHa 
B u;eHTpanbHOH o6naCTH. liOKaJaHO, 'ITO 
cTpyKTy pHaJI cl>YHKIJ;HJI f ( x, q~) npa 40 T3B 
He cl>aKTOpH3yeTCJI no nepeMt:HHbiM X H q.1 . 
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c ( tdl) "- + p ~ TT + 17+ ... 40 r 38/c 
rr+rr+ 

rr-rr-

rr+ 11 -

-13. 3aeucUMOCMb KoppeAR~UOHHOU ¢YHK~UU 
C ( L'1Y) OAR pa3AU'lHbiX nap nuoHoe. IlyHKmu
poM OaHbl pac'lembt no ¢a3oeoMy o6oeMy. 

06Hapy:>KeHo, 'ITO B rrpe.nenax± 8o/o 
__ 1 __ f TT-p = __ 1 __ f TT-C 

a 11p a rr-c 
in in 

B o6naCTH cl>parMeHTaUHH rr--Me30Ha H B 

UeHTpanbHOH o6naCTH /pa3IIH'IHe TOIIbKO 

B o6nacTH cl>parMeHTaUHH 12 C I. 3To rrepable 

peJynbTaTbl no rrpoaepKe rrpe,n:cKa3aHHH, 

BbiTeKaiOI.QHX H3 0606IUeH}JOH OIITH'IeCKOH 

TeopeMbl H MO,n:enH IIOIIIOCOB Pe,n::>Ke .IJ:II.H 

H,n:ep. 

0 B3auMooeucmeue ompu~ameAbHbiX nuo
Hoe c npomoHaMu rrpH HMrrynbce 5,0 T3B/c 
HCCne,n:yeTC.H C IIOMOI.QbiO O.D:HOMeTpOBOH BO· 

.D:OPO.D:HOH IIY3blpbKOBOH KaMepbl Ha CHHXpo

cl>a3oTpOHe JIB3 OH.HH. 
,l(eyxAy'leebte co6btTflUR. Ha MaTepuane 

3,5 TflbiC. C06biTHH r.- p -> TT+ TT- fi IlpOBO.IJ:HII· 

C.H aHaiiH3 xapaKTepHCTHK 3TOH peaKUHH H 

cpaBHeHHe IIOIIy'leHHbiX pe3yiibTaTOB C MO

,n:eiibiO o,n:HOIIHOHHoro o6MeHa OPER. 
t[embtpexAy'leebte co6btTflUR. IIpoae,n:eH 

IIOIIYHHKIII03HBHbiH aHaiiH3 OKOIIO 15 TflbiC. 
co6b1THH. YcTaHoaneHo, 'ITO B pacrrpe,n:ene

HH.HX HHBapHaHTHOH cl>YHKUHH 

fs = ~ d2s 
rr y"S" dp.t. dx 

.IJ:II.H p 0 H f1 ++ -pe30HaHCOB, TaK :>Ke KaK H 

.IJ:II.H 77 -.Me30HOB H IIpOTOHOB, Ha6niO,n:aeTC.H 

"CHIIbHOe BIIH.HHHe 3cl>4>eKTa IIH.D:HPYIOIUeH 'laC

THUbl B o6naCTH MaiibiX 3Ha'leHHH p t . P a-

6oTa Be,n:eTC.H COBMeCTHO C na6opaTOpH.HMH 

r,Lt;P, CPP, qccP. 

ll/ecmuAy'leebte co6btTflUR. ,[t;eTanhHbiH 

aHaiiH3 IIHKa W
0 -Me30HOB, neT.HlllHX Ha3a,n:, 

B yrnOBOM pacnpe,l{eneHHH IIOKa3an CHIIhHYIO 

KOppeii.HUHIO W
0 -Me30HOB C IlpOTOHaMH, ne

T.Hl.QHMH arrepe.n, a c.u.M. peaKUHH. Pa6oTa 

Be.D:eTCY. COBMeCTHO C H:<l>B3 /liepJIHH/. 

0 B3aUMOOeucmeue oeumpOHOB c npomoHa
MU rrpH HMrrynhce 3,3 T3B/c HJyqanocb 

C IIOMOI.QhiO MeTpOBOH BO.D:OPO.D:HOH IIY3bipb

KOBOH KaMephi, o6nyqaeMo:H B rry'IKe cerra

pupoaaHHbiX ,n:eH:TpOHOB Ha CHHXpocl>a30Tpo

He. IIpH H3y'leHHH HaH6onee cTaTHCTH'IeCKH 
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P GEVjC 

14. lfMnyAbCHOe pacnpeoeAeHUe HYKAOHa
cneK111a1110pa 6 peaKijUU d P __. ppn npu UM
nyAbce 3,3 T3B/c. CnAowHa.R AUHU.R - pac
~em c nomeHijUaAoM Xb10Ab111eHa. 

fl 
1.0 

0.5 

a) lfy I c::Q2(o/-/ 

ao~~-----,2~v-----2~o-o----~ 

fln MJI/c 

Puc. 15. 3a6UCUMOC111b acUMMempuu 6 yzAe 
TpeiiMaHa- J/Hza 0111 UMnyAbCa HYKAOHa
cneK111a111opa :qA.R peaKf4UU dp __. ppn npu 
uMnyAbce 3,3 T3B/c. 
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o6ecne"leHuoii peaKUHH dp __. ppn IHa6paHo 
OKOnO 25 lflblC. C06LITHHI ycTaHOBneHO, "'TO 
AH<IJ<IJepeHuuanLHOe ce"leHue ,IJ;nJI KaHana npJI
Moro pa3Bana .IJ;eiiTpoHa xopowo onucLiaa
eTCJI no MO.IJ;enu rnay6epa 6e3 y'leTa cnu
Ha, a ce'leHue KaHana c nepe3apJI.IJ;Koii 
Tpe6yeT 6onee cno:>~moro o6'LJICHeHHJI. Bnep
BLie n ony'leH nonHLIH cneKTP cneKTaTopHLIX 

• HyKnoHoa· peaKUHH d p --> ppn I puc . 141 . 
06Hapy )l(eHue acHMMeTpuu B yrne TpeiiMa
Ha- JIHr a B 3aBHCHMOCTH OT HMnynLCa HYK
noHa-cneKTaTopa yKa3LIBaeT Ha HenpuMe
HHMOCTL ucnonL30BaHHJI nomocHoii .IJ;Har
paMMLI I puc. 151. 

<> 3a6 epweHa o6pa60111Ka oaHHbiX no H3y
'leHHIO 3aBHCHMOCTH BeKTOpHOrO H CKanJip
HOrO <IJopM<IJaKTopoa HeiiTpanLHoro KaoHa 
OT nep e.IJ;aaaeMoro HMnynLca, nony'leHHLIX 
Ha ycKopuTene 76 T3B c noMOJ.ULIO MarHuT
Horo u c Kpoaoro cneKTpoMeTpa. 06pa6oTKa 
uH<IJopMauuu npoao,IJ;unacL B OH.HH, UH<I>H 
/liy.IJ;anewTI, <I>H qcAHIIIparal . B pe3y nL
TaTe u c cne.IJ;oBaHHJI 82 400 pacna,IJ;oB K !l3 
nony'leHLI ,IJ;Ba peweHHJI ,IJ;nJI KOHCTaHT nuHeii
HOii napaMeTpu3auuu <IJopM<IJaKTopoa. H3 
aHanH3a peweHHH BbiJICHeHO, 'ITO HMeiOJ.UHe
CJI B MHpOBOH nHTepa Type aHanorH'IHble ,IJ;Ba 

peweHHJI o6ycnoaneHLI cTpyKTypoii <IJopMyn, 
OnHCbiBaiOJ.UHX nnOTHOCTL pacnpe,IJ;eneHHJI 
3Hepruii pacna,IJ;HLIX 'laCTHU KaoHa Ha rpa
<IJuKe ,D;anuTua. Heo.IJ;H03Ha'IHOCTL peweuuii 
MO)I(HO yCTpaHHTL TOnLKO nyTeM BBe,IJ;eHHJI 
B auanH3 .IJ;OnOnHHTenLHOH <IJH3H'IeCKOH HH
llJopMaUHH. IloKa3aHo, 'ITO B cnyqae npe.D;no
nO)I(eHBJI fL - e -yHHBepcanLHOCTH HMeeTCJI 
O,IJ;HO p e weHHe C KOHCTaHTaMH 

,\+ = 0,046 ± 0 ,008 

,\ 0 = 0,024 ± 0 ,011 . 

0 Ilpu o6Ay~eHuu ooHoMempo6oii :w:uoKo6o
oopocmoii KaMepbl ny~KOM MOH03Hepzemu
~eCKUX HeU111pOH06 npH 8 3Ha'leHHJIX 3HeprHH 
oT 1 .IJ;O 5 T3B nony'leHo 200 lflbtC. 4JoTo
rpa$uH: . 0To6paHbl 50 lflbiC. C06LITHH npH 
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Tpex 3HaqeHHHX 3Hepraa ~nH onpe~eneHHH 
TononoraqecKax ceqeHHH. 
() JipOOO/lJICQ/lUCb UCCAe006QHUJI M HOZ0-

6apUOHHbiX cucmeM Ha CHHMKax c nponaHo
BOH nyJhiphKOBOH KaMepbl, o6nyqeHHOH B 
nyqKe HeHTpOHOB CO cpe~HHM HMnynh COM 
7,0 T:JB/c a B nyqKe naoHoB c HMnynh COM 

4,0 T:JB/c. PaHee 6hmo o6Hapy)f(eHo , qTo 
B cneKTpax 3<W!eKTHBHhiX MaCC CHC TeMhl 
A p npoxsnHIOTCH oco6eHHOCTH npa JHaqe
HHHX Mace 2058, 2127 H 2251 M3B. 3TO 
,naeT B03MO)f(H0CTh npe~nORO)f(HTh, qTo 
A -ranepoHhl, o6pa3oBaHHble B H~pe yrn epo
~a. B3aHMO~eHCTBYIOT C npOTOHaMH TOrO 
)f(e x~pa H qTo Ha6niO~aiOll{Hecx oco6eHHo
CTH npHCYll{H caMoMy BJaHMO~eicTBHIO A p . 
TaK KaK JHaqeHHH Mace oco6eHHOCTei oT-

30 

2.5 

- om.tm /18) 
20 ~ I i . . . 

rL! I !II ---- Ap paccefiHUe 

15 -1 I I I 

(Kogvk u9p.) 

I I 
I I 
I I 

10 1 
I ,.J 
I I 
I ..1 

d 
5 

0 0,5 1,0 t,S PA r3~ 

16. lfMnyAbCHoe pacnpeoeAeHue HaAema~
U~ezo A - zunepoHa 6 cucmeMe noKOJI np omo
Ha, noAy'leHHoe U3 pacnpeoeAeHUJI :J(H/JeK-
1TIU6HbiX Mace cucmeMbl (A p). -
oaHHblii :JKcnefiiiMeHm, -· - - - - - - 63JI1TIO 
U3 pa601Tibl KaouKa u op. no ynpyZOMY A p -
pacceJIHU~. 

HOCHTenhHO Manhl, AOMHHHpyiOll{HM npo~ec
coM A p -sJaHMO~eicTBHH, cornacHo npe.n
nonaraeMoMy MexaHHJMY, cne~yeT cqaTaTh 
ynpyroe pacceHHHe A -ranepoHa Ha npoToHe 
npH HH3KHX 3HeprHHX. 

CneKTP Mace A p nocne y~aneHHH 4>oHa 
6hln npeo6pa3oBaH s HMnynhcHoe pacnpe
~eneHHe HaneTaiOll{ero A - ranepoHa B cue
TeMe noKoH npoToHa. TaKoe pacnpe~eneHae, 
HOpMHpOBaHHOe Ha nnoll{a~h COOTBeTCTByiO
ll{ero pacnpe.neneHHH, B3HToro H3 onhiTa Ka
AHKa H ~p. no ynpyroMy A P - pacceHHHIO 
B ~OCTynHOH o6naCTH HMnynhCOB, noKa3aHO 
Ha puc. 16. 

Oco6eHHOCTH HMnynhcHoro pacnpe~ene
HHH A -ranepoHoB npa p - 650 M:JB/c /qTo 
coOTBeTcTsyeT Macce A p 2127 M:JB/ H npa 
p- 1000 - 1200 M:JB/c /cooTBeTCTByeT 
Macce Ap 2251 M:JB/ cosna~aiOT. 3ToT 
peJynhTaT yKaJhiBacT Ha TO, qTo oco6eH
HOCTH B cneKTpax Mace A p npH 2127 H 
2251 M :JB, B03MO)f(HO, MoryT 6h1Th o6'hHCHe
Hhl peJoHaHCHhiM nose~eHHeM ceqeHHH yn
pyroro pacceHHHH A p npa HH3KHX 3HeprHHX. 
() IlpOOOAJICQAOCb U3y'leHUe 63QUMOOeii-

C1116UU rr- - Me30H06 c :JHepzueii 60 T:JB 
u npomoHo6 npu :JHepzuu 70 T:JBc noMOll{hiO 
H~epHhiX 4>oT03MynhCHH. Hapx~y c o6hlq
HhiMH 6hlnH HCnOnh30BaHhl 3MynhCHH, B KO

TOphiX co~ep)f(aHHe T H)f(enhiX H~ep Ag H 
Br 6hlno yMeHhDieHo B 2,5 pa3a Ja cqeT 

~6orall{eHHH 4>oT03MynhCHH KOMllOHeHTaMH 
c nerKHMH x.npaMH C, N, 0. CpaBHHTenhHhiH 
aHanH3 B3aHMO~eHCTBHH B 060HX THnax 
3MynhCHH n03BOnHn Ha_ne)f(HO paJ,nenHTh 3TH 
BJaHMo~eicTBHH Ha rpynnax x~ep C , N , 0 
HAg , Br I puc. 17/. 

06Hapy)f(eHa cna6ax JaBHCHMOCTh qacna 
o6pa30BaHHhiX qacTH~ OT aTOMHOrO Beca 
< ns > - A" npa n = 0,1-0,2, npHqeM B 

nHOHHOM o6nyqeHHH Ha6niO~aeTCH MeHhUlaH 
MHO)f(eCTBeHHOCTh o6pa30BaHHhiX qaCTH~ no 
cpaBHeHHIO C npOTOHHhiM o6nyqeHHeM. 

HJ ~anhHeiDiero HJyqeHHH npo~ecca 

pacna.na x~ep Ag H Br nocne o6nyqeHHH 
npoToHaMH c 3HeprHei 70 T:JB onpe~eneHa 
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17. 3aeUCUMOC1/Ib 01/IHOIUeHU.R peA.R1/IU6UC111-
CKUX ~acmut~ N

5 
K 3ap.RxeHHblM nch 0111 

~ucAa ~acmut~ N h npu pacfllenAeHuu .ROep 
nuoHaMu u npomoHaMu c 3Hepzueu 60-
70 T3B. 

aepoHTHOCTh nonHoro pacna.IJ.a /3,0±0,411/o/, 
a cpe.IJ.Hee que no Japx:>KeHHhiX qacTH:U B pe
JynhTaTe pacna.IJ.a H.IJ.ep H HX yrnoable pac
npe.IJ.eneHHH He H3MeHHIOTCH npH yaenuqeHHH 
3HeprHH HaneTaiOII.\HX npOTOHOB OT 10 .IJ.O 
70 T3B. 

B 197 3 rO.IJ.Y Ha cepnyxoacKoM ycKopu
Tene o6nyqeHO OKOnO 40 CTOnOK <iJoTOJMynh
cuB: B MarHHTHOM none - 200 KTc nyqKoM 

rr - -Me30HOB c HMnynhCOM 50 T3B/c. )l.nx 
HJyqeHHH nHOH-H,!J,epHbiX B3aHMO,!J,eHCTBHH 
opraHH30BaHo COTPY.IJ.HHqecTBO 7 na6opaTo
puB: CTpaH·yqaCTHH:U 011.JII1. C na6opaTOpHH
MH HHCTHTYTOB 11.TanHH, I1.H,!J,HH H ErHnTa. 
0 Jlpu u3y~eHuu npo6AeMblpacnaoa K?_-.. 2f1. 

paHee 6bwo npe.IJ.nono:>KeHo cyll\eCTBOBaHHe 
HOBOrO BeKTOpHOrO Me30Ha "xH-HOnb", BOJ-

0 
HHKaiOmero B pacna.IJ.ax .IJ.Onro:>KHBYII.\ero K L-
MeJoHa u nMewmero Macey 350-425 M3B. 
Ha ocHoae 125 1/lbiC. pacna,!J,oB, JaperHcT
pupoaaHHhiX a JKcnepnMeHTax no pereHepa-

U.HH K ?. __, K~ Ha ycKopHTene 76 T3B, 
onpe.IJ.eneHa aepxHHH o:ueHKa OTHOCHTenh
HoB: aepoHTHOCTH cyll\eCTBOBaHHH xu-Honh
MeJoua, pacna.IJ.aiOmerocx Ha .IJ.Ba MIOOHa, 
paBHaH 'S_ 8x10 -5 OT nonHOH BepOHTHOCTH 

pacna.IJ.a .IJ.Onro:lKHBYII.\ero K£ -Me3oHa. Ta
KHM o6pa30M, MO,!J,enb AnH.:.a H IlaTTH 0 

39 

B03MO:>KHOM · no,!J,aaneHHH pacna.IJ.a K 0 .... 2 fl. 
qepe 3 n p OMeX<yToqHbJH XH- HOnh- Me :hm He 

no.IJ.TBep.IJ.Hnach. 

3JieKTpoMarHHTHa.H CTPYKTypa 
3JieMeHTapHbiX qacmu; 

0 j{A.R onpeOeAeHU.R 3AeK111pOMQZHU1/IHOZO 
pa3Mepa nuoHa npoae.IJ.eHa o6pa6oTKa JK
cnepHMeHTanbHoro MaTepuana, nonyqeHHo
ro C nOMOII.\blO MarHHTHOrO HCKpOBOrO 
cneKTpOMeTpa Ha llHHHH C 3BM Ha YCKOpH
Tene 76 T3B. IlpH o6pa6oTKe-100 1/lblC. co-
6b1THH rr e - pacceHHHH c nepe.IJ.aqeB: JHeprHH 
JneKTpoHy OT 12 .IJ.O 36 T3B nonyqeHa o:ueH

Ka pa3Mepa nuoHa: 
I/2 

< r 2 > = 0,61 ± 0,15 (JepMu. 
7T 

0 C ij eAb10 U3y~eHU.R 3AeK1!1pOMQZHU111HbJX 
ceoucme Ko -Me3oHoe a MeTpoaoB: CTPHMep
Hoil KaMepe CKM -100, o6nyqeHHOH paHee 
B nyqKe K 0 -Me30HOB Ha CHHXpo<lJa30Tpo
He, Jape rHCTpHpOBaHO OKOllO 25 1/lbJC. pac
na,!J,OB K ~ Ha 3 qacTH:Uhi H oKono 200 pac
na.IJ.OB Ha 4 Japx:>KeHHbie qacTH:Uhl. Cpe.IJ.H 
qeTblpe xnyqeahlx pacna.IJ.OB o6Hapy:>KeHo 52 

cnyqax pacna.IJ.a K ~ -. "- "+ e+ e- c napoB: 
)l.anHT:Ua H He o6Hapy:>KeHO HH O,!J,HOrO npH

MOrO p a cna.IJ.a Kt .... rr-+ "- e+ e- . BepxHHH 
O:UeHKa OTHOCHTenbHOH BepOHTHOCTH npHMO
ro ucnycKaHHH e+ e- -napbl B pacna.IJ.e K 0 

COCTaBnHeT < 3x1Q-5 

PeJI.HTHBHCTCKa.H .Hp,epHa.H cp.w3HKa 

0 j{A.R oaAbHeilwezo u3y~eHu.R KYMYA.Rmue
Hozo 3t/JrjJeKma no,!J,rOTOBneHa JneKTpOHHaJI 
annapaTypa e nocTaHOBKOH JKcnepHMeHTa 
B aHTHn a6opaTOpHOH CHCTeMe KOOp,!J,HHaT 
Ha nyqKe npOTOHOB, BbiBe,!J,eHHbiX Me,!J,neH
HbiM cnoco60M H3 CHHXpo<iJaJOTpOHa. 3a
KOHqeHO o6nyqeHHe H.IJ.ep D , C , Al , Cu , 
Pb, ae.IJ.e TCH o6pa6oTKa nonyqeHHOH HH~op
MaUHH. 
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0 Ilpu uccAeooeaHuu e3auMooeucmeuu 
aAr.~-'lacmuij c BMnynLCOM 17 T3B/c c JI.D.
paMB C1JOT03MYJibCBB onpe,II.eJieHbl Ce 'l{eHBJI 

BJaBMO.IJ.eiicTBBJI c JI,II.paMB cepe6pa, 6poMa 

B KHCJIOpO,II.a: 

a ( a Ag)=1780 ± 130 M6apH, 
a(a Br) = 1455 ± 110 M6apH, 
a (a 0 ) = 500 ±60 M6apH. 

Ha JI.IJ.pax KBcnopo.IJ.a B cepe6pa onpe.IJ.eneHLI 
Ce'l{eHBJI B3aBMO,IJ.eHCTBBJI C COXpaHeHBeM 

peJIJITBBBCTCKBX JI,IJ.ep reJIBJI: 

a(0)= 57 ± 15 M6apH B a(Ag),205 ±50 M6apH. 

Onpe.IJ.eJieHa aepoJITHOCTL BJaBMO.IJ.eiic TBBJI 

anLclla-'l{aCTBD; c JI.IJ.paMB Ag B Br, p a aHaJI 
5, 7 ±1 ,3~, npB KOTOpOH Ha6JIIO,IJ.aeTCJI n OJIHbiH 

pacna.D. 3TBX JI.IJ.ep c BLIJieToM 6onee 28 'l{ac

TBD;. 

Teopenrt~ecKHe HCCJie,LJ;oBrurn.H 

IIpo,II.omKanacL TeopeTB'IecKaJI p a 3pa-
60TKa MeTO,IJ.a B3y'leHBJI npOCTpaHCTBeHHO

BpeMeHHbiX xapaKTepBCTBK npou;ecca MHO
)l(eCTBeHHOH reHepaD;BB C nOMOID;biO Ha6ino

,IJ.eHBJI KOppeJIJID;BH TO)I(,IJ.eCTBeHHbiX 'laCTBD;. 
IIOJiy'leHbl HOBble COOTHOWeHBJI, orpaHB'IB

BaiOID;Be BB,IJ. aMnJIBTY.IJ.bl pacceJIHBJI, OCHO

BaHHble Ha npBHD;Bne MaKponpB'IBHHOCTB. 

IIpe,IJ.JIO)I(eH 3KcnepBMeHT no onpe.IJ.eJieHBIO 

3JieKTpoMarHBTHoro pa,II.Byca Ko -Me J oHa. 

CosepmeHCTBOBaHHe 
,D;eHCTBYIOinHX 
H pa3pa60TKa HOBbiX 
~H3HqecKHX npH60pOB 
H ycTaHOBOK 
() Ha oeyxMelfiJoeou cmpuMepHou KaMepe 

CKM- 200 npoBO.IJ.BJIBCL no,IJ.rOTOBBTeJIL Hble 

pa6oTLI K cllBJB'Ie CKOMY nycKy. II pH o6ny-

'leHBH ycTaHOBKB Me,IJ.JieHHO BbiBe,IJ.eHHbiMB 

B3 CBHXpoclJaJOTpOHa npOTOHaMB noJiy'leHO 

OKOJIO 35 111biC. CHBMKOB. 
Ha oeyxMempoeou JICUOKoeooopoOHOU ny-

3blpb K060U KUM epe "JIIOOM UAa" npO,II.OJI)I(a
JIBCb pa60Tbl no aBTOMa TB3aD;BB ynpaBJieHBJI 

pe)I(BMOM yCTaHOBKB, no OCyiD;eCTBJieHBIO 

.D.BYX paCWBpeHBH 3a O,IJ.BH D;BKJI pa60Tbl 
ycKopBTenJI. B ny'IKe cenapupoaaHHLix aH

TBnpoTOHOB noJiy'leHO OKOJIO 65 111biC. CHHM

KOB. 

0 HcKpoet.~e u nponopijuoHaAt.Ht.le KaMepr.l 
a/ ,Ll;JIJI BCnOJib30BaHBJI B clJB3B'IeCKBX 

3KCnepHMeHTaX B ,IJ.JIJI ,IJ.BarHOCTBKB ny'IKOB 
I puc. 18/ pa3pa6oTaH B BJroToaneH Ha6op 

nponopD;HOHaJILHbiX KaMep paJMepaMB 
15Qx150 MM2, 200x200 MM~ 900x 

x300 MM2. Co6paH B ucnLITaH o6pa3eu; 

Hoaoro .D.eTeKTopa - .IJ.peiiclJoaaJI KaMepa. 
6/ ,Ll;JIJI 3KCnepBMeHTaJILHOH ycTaHOBKB 

"CI»OTOH" B3rOTOBJieHO B OTJia)l(eHO Ha CTeH,IJ.e 

8 nyqKOBbiX nponopu;BOHaJibHbiX KaMep. UI>O
WJIB CTeH,IJ.OBble BCnbiTaHBJI 40 BCKpOBbiX 

KaMep pa3MepOM 1x1 M 
2, B3rOTOBJieHa B 

OTJia)l(eHa 3JieKTpOHHaJI perBCTpBpyroiD;aJI 

annapaTypa B KOJIB'IeCTBe 300 6JIOKOB ,IJ.JIJI 
.BC.I(pOBbiX B nponOpD;BOHaJibHbiX KaMep. 

() Pa3pa6omaH KaHaA Ha uHmezpaAt.Ht.IX 
cxeMax .D.JIJI nponopu;BoHaJILHLIX KaMep, KO

TOpbiH nOCJIY)I(BJI OCHOBOH ,IJ.JIJI npOMbiWJieH

HOrO npOB3BO,IJ.CTBa rB6pB,II.HOrO BHTerpaJIL

HOrO MO.D.YJIJI nponopD;BOHaJILHbiX KaMep. 

PaJpa6oTaH nonHLiii yHBBepcanLHLiii Ha6op 
3JieKTpOHHbiX MO,IJ.yJieii: npOCTpaHCTBeHHO
BpeMeHHOH perBCTpaD;BH B CTaH,IJ.apTe 

KAMAK, co,II.ep)l(aiD;Bii 6LicTpble npou;eccopLI 
.D.JIJI oT6opa no 'IBCJIY 'laCTBD; H yrny pac

ceJIHBJI. 
Pa3pa6oTaH Ha6op MO,IJ.yneii 6LicTpoii 

3JieKTpOHBKH Ha BHTerpaJILHbiX CXeMaX C 
ynpaBJieHBeM OT 3BM, YHHBepcaJibHbiH 

apeMJI·u;uclJpoaoii rrpeo6pa3oBaTeJIL. 

0 B o6Aacmu npuMeHeHu.R et.l'lUCAumeAbHOU 
111€XHUKU pa3pa6oTaHbl CTaH)J.apTHbie ycTpoii

CTBa corrpJI)I(eHHJI - KOHTPOJIJiepbl ,IJ.JIJI 3BM 
HP2116B, li3CM -4, TPA , TRA i , a TaK>Ke 



18. Ilpor/JUAb ny~Ka, noAy~eHHbiU npu HaAqO
Ke KaHaAa eenapupoeaHHbiX aHmunPomoHoe 
Ha ye~eopumeAe Hf/>B3 e noMOIJib10 euemeMbl 
0UOZHOe1/fUKU HQ OeHoee nponopijUOHQAbHbiX 
KaMep. Paeemo.JIHUe MeJKoy mo~KaMu eoom
eememeyem 1,5 MM. 

HOBaJI nHHHJI CBJI3H Me)l(,ny 1i3CM -4 H Kop
nyCOM CHHxpo4JaJoTpoHa. CucTeMa uu4JpoBoii 
JneKTpOHHKH ,nOBe,neHa Ha 50 THnOB CTaH
,napTHLIX UH4JpoBLIX MO,nyneii. 

3BM 1i3CM -4 .nononHeHa eme o,nHHM 
KaHanoM CBJI3H MKC- 2 ,nnJI no,nKmo"'eHHJI 
8 CTaH,napTHhiX BHeUIHHX yCTpOBCTB, 1.{1'0 
npe,ncTaBnJieT B03MO)I(HOCTh no,nKnJO"'eHHJI 
BHeUIHHX ycTpoiicTB cucTeMLI EC /.neBJITH
.nopo)l(e"'HLIX MarHHT04JOHOB/. 
0 B o6Aaemu ~epuozeHHOU mexHuKu Benacb 

pa3pa6oTKa oT,nenhHLIX yJnoB cBepxnpoBo
.nJill\ero OTKnOHJIIOll\ero MarHHTa. 

,[(nil 4JH3H"'eCKHX ycTaHOBOK C,nenaHO He
CKOnhKO BapHaHTOB )I(H,nKOBO,nopo,nHLIX naB
CaHOBhiX MHUieHeii. Ilpo.non)l(anuch uccne
,noBaHHJI H HCnbiTaHHJI pa3nH"'HhiX BH,nOB 
JneKTpH"'eCKOB H30nJIUHH npH HH3KOH TeM
nepaType. 

Ilpo,non)l(anuch ucnhiTaHHJI npu paJnH"'
HhiX pe)I(HMax pa6oThi MHoroueneBoro O)I(H
)I(HTenJI. B pe4Jpu)l(epaTopHoM pe)I(HMe ero 
xna,nonpoHJBo,nuTenhHOCTb .nocTurna 250Bm 
npu TeMnepaType 4,5 K. 

113rOTOBneH H HCllbiTaH HOBhiB CBepxnpo
BO,nJill\HB coneHOH,n pa3MepOM c/50x280MM, 
B KOTopoM npny"'eHo none 82 ~ere, a c no
mocaMH HJ nepMeH,niOpa - 110 ~ere. 
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O)I(H)I(eHo raJoB: renHJI 20 mble.A., 
BO,nop o,na - 36 1/fble. A. 
0 IlpOOOAJICQAUeb pa6011fbl no U3Z01/f06AeHU10 

u uenbrmaHU10 eeoueme nAaemu~ee~eux et~uH-
11fUAAJ111fOP06, nOBbiUieHHIO HX CBeTOBOrO Bhl
XO,na, npo3pa"'HOCTH, nOBbiUieHHIO KOHBepcu
OHHOB J4>4JeKTHBHOCTH. 

0 CBOeHO npOH3BO,nCTBO nnaCTH-
qecKHX CUHHTHnnJITOpOB pa3MepOM ,no 
1,8x0,9x0,5 M 3. 

YcoBeprneHCTBOBaHHe CHHxp~a3oTpoHa 
H a CHHxpo4JaJoTpoHe .nocTHrHyTo ycKo

peHue anbll>a-qacTHU .no JHepruu 20 r:JB. 
C poeKTHpOBaHbl, CMOHTHpOBaHbl H Ha

na)l(eHbl HOBbie KaHanbi BTOpH"'HbiX "'aCTHU 
OT BHyTpeHHHX MHUieHeH /2 KaHana/ H Ha 
BbiBe,neHHOM ny"'Ke YCKOpeHHhiX "'aCTHU H3 
cuHxpo4JaJoTpoHa /4 KaHana/. 

3 KcnepuMeHTanbHOe onpe.neneHue J4>-
4JeKTHBHOCTH CHCTeMbl Me,nneHHOrO Bb1BO,na 
npOTOHOB H3 KaMepbi CHHXpO~a30TpOHa no
KaJano , "'TO J4>4JeKTHBHOCTb CHCTeMbl CO
CTaBmi eT 940/o npH ,nnHTenbHOCTH BbiBO,na 
OKOnO 400 MeeK. 

Pa3pa6oTaHo /coBMeCTHO c Pa.nuoTex
HH"'eCKHM HHCTHTYTOM AH CCCP I npe,nno
)l(eHue no coopy)l(eHHIO )l(eCTKo4>oKycupy10-
ll\ero ycKopuTenJI penJITHBHCTCKHX JI,nep 
"HyKn TpOH" C HCnOnb30BaHHeM TeXHHKH 
CBepxnpOBO,nHMOCTH . 

3annaHupoBaHHoe BpeMJI pa6oThl ycKo
puTenJI - 4582 ~aea. 

YcKopuTenb pa6oTan: 
a/ Ha JKcnepHM~HTanbHhle uccne,noBa

HHJI no 4JH3HKe JneMeHTapHhiX "'aCTHU H JI,npa 
2410 "'aCOB CO cpe,nHeH HHTeHCHBHOCTbiO 
4,9xJ0 IO yCKOpeHHbiX npOTOHOB HnH 0,4X 
x10 I 0 yCKOpeHHbiX ,neiiTpOHOB HnH 5x10 6 

ycKopeHHhlX anb4Ja-qacTHU Ja UHKn ycKo
peHHJI; 

6/ Ha COBepUieHCTBOBaHHe CHCTeM yc
KOpHTe n JI - 1742 ~aea. 



zW TXT wodawerxl 
tt~daWDJI aftl90dJI:>n arqHHOnhJindllt:>O,nHZDJf •jg 

·;Qn9 rJnfngoj 90:>:>ahodu xrqHIItnHzow 
-od111J1ave n xrqgov:> •xrqHqvn:> lfnHD90Qav:> 
-:>n lfVQ , HO,O<f>, DJI90HD,:>tf lfD9avahO.ZOHJf 



t/. 90- KQHQAbHbUJ 'lepeHK06CKUU 2QMMQ- cneK111pOMe11p. 

z/.,lfellleKIIIOpbJ 'lepeHK06CK020 U3Ay
'leHUJI - 6AOKU C6UHij06020 CllleK
AQ. 



CKM-200 - 08YXM empo8a.JI cmpuMepHa.JI KaMepa 8 MQZHU11fHOM noAe OAJI 
UCCAe008QHUU 8 o 6Aacmu peAJI11fU8UC11fCKOU JIOepHOU ~U3UKU U OAJI U3y
'leHUJI pacnaooe Oo AZOJKU8YUIUX K - Me3oHo8. 

YcmaH08Ka OAJI uccAeOo8aHUJI Ky
MYAJ111fU8Hozo Me30H006pa308QHUJI 

~ 
Ha 8bJ8e0eHHOM ny'IKe CUHXpofjJa-
3011fpOHa. Jl()pa, 8 11fOM 'IUCAe 11f.JI
JKeAbJe, 6oM6apoupyK>11fCJI 8 Heu 
YCKOpeHHbJMU HYKAOHQMU, a 
cneKmp po.xOeHHbJX 'IQC11fUij U3-
Mep.Jie11fCJI 8 Hanpa8AeHuu "Ha3aO ". 

np- 83auMoOeucm8u.JI 8 Mempo8oil 
.xu~Ko8oOopoOHoil KaMepe, o6Ay'lew ~ 
HOU K8Q3UMOHOXPOMQ11fU'IeCKUM ny'I
KOM Hei1mpOiW8 C UMnyAbCOM 5 F3B/c. 



B ,l{y6Hy c)oc•aeAeHbr 8 npoeoAO'IHWX ucKpoewx KaMep c MaZHU1IIOC111puK
yuoHHbrM ct~UIIIbleaHueM, uazo111oeAeHHbiX e KpaKoee. PaaMep KaMep-
2 x 1 M 2 ux paapa6o111Ka ocylll eC1116AJIAacb co1/lpyc)HuKaMu OHJIH u 

HHc111u111yita Jlc)epHoii ~uauKu IIHP. 



....... 
16-Ay~e8a~ 38eaoa, o6paao8a8-
wa~c~ 8 peayA&mame rr- p- 83au
Mooeucm8u~ npu uMnyA&ce 
40 T3B/c 8 o8yxMempo8ou npona
Ho8ou nya&Jp&Ko8ou KaMepe. 

~ 
CucmeMa C8~3u 3KcnepuMeHmaA&Hou 
ycmaH08KU "~01110H" C 3!f€K111POHHOU 8&J
~UCAU111€AbHOU MQUlUHOU. 



rr-p- eaau..wooeucmeu.11 c o6paaoeaHue..w napbz ,l(a;zumt~a, 10 za..w..wa
K6aHII06, V O U H€CKO/lbKU" 3ap.IIJIC€HHbiX nUOH06 6 06YXMemp060U npo
naH060U Ka..wepe, o6;zy~eHHOU rr-- ..w eaoHa..wu c UMnyAbCOM 40 F3Bic. 

CAy~au noAHozo pa36aAa li.IIJICeAozo .110pa 6 (Jomo3MYAbcuu I Rr u;zu 
Ag I noo OeUC1116U€M npomoHa c 3Hepzueu 70 F3B. 
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Jla6opa TopH.H 
.H,ZJ;epHbiX 
npo6JieM 

: 

.. 

B 1973 ro~y B na6opaTopHH npoao~H

JIHCL 3KCTiepHMeHTaJILHLie HCCJie~OBaHH.H aK

TyaJILHLIX npo6JieM ll!H3HKH 3JieMeHTapHLIX 

'laCTH~ H aTOMHOrO .H~pa Ha CHHXpO~HKJIO

TpOHe 680 M 3B H npoTOHHOM CHHxpoTpoHe 

70 F3B H4>B3. Px~ 3KcnepHMeHTOB B o6-

nacTH ll!H3HKH BLICOKHX 3HeprHH BbiTIOJIHeH 

Ha CHHxpoll!aJoTpoHe 10 T3B OHJIHH 3JieKT

poHHOM CHHxpoTpoHe 6,5 F3B 4>H3H'IecKoro 

HHCTHTyTa a EpeaaHe. OcymecTBJI.HJIHCL 

pa3pa60TKH, CB.H3aHHLie C peKOHCTpyK~HeH 

OCHOBHOH 3KCTiepHMeHTanLHOH 6a3LI na6o

paTOpHH - CHHXpO~HKJIOTpOHa B CHJILHOTO'I

HLIH ll!aJoTpoH. PaJBHBanHcL MeTo~LI Beene

~oaaHHii, coJ~aaanHCL KpynHLie ycTaHoBKH 

~nx 3KcnepHMeHTOB Ha ycKopHTene a Cep

nyxoae. 

H3JIO)KeHHLie HH)Ke pe3yJILTaTLI nony

'leHLI npH WHPOKOM coTpy~HH'IeCTBe c 15 
HHCTHTyTaMH cTpaH-y'laCTHH~ OHJIH H 25 
Hay'IHO-HCCJie~OBaTeJILCKHMH yqpe)K~eHH.H

MH CoaeTcKoro CoroJa. 

Haytrno
Mcc~e~oaaTe~bCKMe 

pa6oTbi 
Jtf3yqeH.He C.HMMeTp.HH B3a.HMOAeHCTB.HH 

.H 3aKOHOB COXpaHeH.HH. 

CTpyKTypa qacTH~ 

0 Hoebli1 ruaz cc)eAaH e uccAec)oeaHuu aH•u
eer~~ecmea. B coaMeCTHOM 3KCnepHMeH

Te OHJIH H H4>B3, BLinonHeHHOM Ha ycKo

PHTene 76 F3B a Cepnyxoae,oTKPLIT aHTH

TPHTHH. Oco6ax TPY~HOCTL a noHcKe ero 

.H~ep COCTOHT B cne~yJOII(eM: 

a/ OTHOWeHHe HCKOMLIX 'laCTH~ KO BCeM 

OCTaJILHLIM 'laCTH~aM HCTIOJib30BaHHOrO 

n~a COCTaBJIJieT - lQ-ll ; 

6/ e~HHCTBeHHLIM napaMeTpOM, DO KO

TOpOMy .H~pa aHTHTpHTH.H MOryT 6LITL OT~e-
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~ 
19. Ha6ArooeHuJI Jloep aHmumpumuJI 8 ny'iKe 
011lpUija 111eAbHO 3apJIJICeHHbiX 'iQC111Ull C UM
nyAbCOM 40 T3B/c, ucnycKaeMbiX U3 Al
MUtueHu noo YZAOM 0 ° K ny<iKY np01110H08 
c 3Hepz ueii 70 T3B. a/PacnpeoeAeHue no 
8peMeHu npoAema co6blmuii, yoo8Ae11180pJIJO
ruux KpumepUJIM npeo8apumeAbHozo om6opa. 

6/.,l{eyMepHoe pacnpeoeAeHue omo6paHHbiX 
C06bi1/IUU, no OCU a6CijUCC 01/IAOJICeHO 8peMJI 
npoAema 6a3bl, no ocu opouHam - paouyc 
KOAbijQ <iepeHK08CK020 U3Ay'ieHUJI 8 MH0-
20KQHQA bHOM <iepeHK08CKOM C'ie1/l'iUKe. 

neHbl OT ,!J,pyrHX 'laCTHU, HBnHeTCH HX CKO

pOCTb, OTnH'IalOIUaHCH OT CKOpOCTH CBeTa 

H CKOpOCTH ,!J,pyrHX 'laCTHU B TpeTbeH 3Ha

'laiUeii UH«lJpe /HanpHMep, {3 J' - {3 3 H = 

=0,0035/. 3Ta cno:>KHaH Ja,!J,a'la 6Lma pe

meHa ITYTeM HeJaBHCHMblX O.IJ.HOBpeMeHHLIX 

MHOrOKpaTHbiX H3MepeHHH C BhiCOKOH TO'I

HOCThlO CKOpOCTeH 'laCTHU, npOXO,!J,HIUHX 'le

pe3 ycT aHOBKy. Co6blTHH, oTo6paHHhle npe.IJ.

aapHTenLHO Ha ypoaHe . 10-6 OT acex npo

XO.IJ.JI.ll(H X 'laCTHU, perHCTpHpOBanHCb ITyTeM 

3aiTHCH B 3BM ITHTH,!J,eCHTH 3KCITepHMeH

TanhHhi X 3Ha'leHHH, xapaKTepH3YlOIUHX Ka)l(· 

.D.Oe c o 6hiTHe. Ilocne.D.YIOIUHH aHanH3 ,!J,aH

HhiX IT0 3BOnHn Bhi,!J,enHTb H3 OfiiQero 'IHCna 

3,75.10 ll OTPHUaTenLHO 3apH)I(eHHblX qac

THU, npome,!J,lliHX 'lepe 3 ycTaHOBKY, 4 CO-

6b1THH , Y.D.OBneTaopHIOIUHX KPHTepHHM oT-

6opa H,!J,ep aHTHTpHTHH . 

YcT aHoaneHo, 'ITO ce'leHHe o6pa3oaa

HHH H.IJ.e p aHTHTPHTHH c HMnynLCOM 25 T3B/c 
ITO,!J, HyneBblM yrnoM K npOTOHHOMY ITy'IKy, 

na,!J,alOIUeMy Ha MHllieHb, paBHO 

d 2a 
--- = /1 0+0 6/ 10-35 CM2cjT3B.cmep 
dp dQ ' - ' . 

B pac'leTe Ha O,!J,HO H,ll,pO aniOMHHHH B MHllie

HH. 

Macca JaperHcTpHpoaaHHLIX H.IJ.ep aH

THTPHTHH COCTaBnHeT 
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M3If=/2,82±0,04/ F3B/c~= /1,004±0,014/ M3H, 

a BeJIH'IHHa 3ap.11,na 

z3- = (0,98± 0,02) e
H 

0THOllleHHe BhiXO,na aHTHTpHTHJI K Bbi
XO.D:Y aHTH,neii:TpOHOB paBHO 

-4 
n 3 - I n J" = ( 0 ,84 ±0 ,5 ) . 1 0 . 

H 
Cy~eCTBOBaHHe aHTHTPHTHJI, Hap.H,ny c 

aHTH,neii:TepHeM H aHTHreJIHeM-3, .IIBllJl eTCJI 
3KCnepHMeHTallbHhiM llO.IJ:TBep~eHHeM 

cnpaue.nnuuocTH CPT-HHBapuaHTHOCTHB3a
HMO,neiicTBHJI tfaCTH:U. 

B 3THX 3KcnepuMeHTax ycTaHouneHo 
TaK>Ke, 'ITO npH yKa3aHHbiX yCllOBHJIX Ha-
6mo,neHHJI OTCyTCTBYIOT HOBbie T Jl>Kellbie 
tfaCTHllhl C MaCCOH B ,nuana30He 3-10 HyK
llOHHbiX MaCC H BpeMeHeM >KH3HH>10 - 7 CeK. 
CooTBeTCTByro~aJI uepxHJIJI rpaHi:u;a c eqe
HHJI Ha 90o/o-HOM ypOBHe .IJ:OCTOBepHOCTH 
pauHa 

d2a -36 2 
----~- 2.10 CM c/F3B. cmep.JH)poAl. 
dp d n 
() 3aKOH'leH 3KCnepuMeHm no nOUCKY zu

nomemu'leCK020 MazHumHozo 3ap.Jioa - MoHo
noii.JI ,l(upaKa Ha npOTOHHOM CHHXpOTpOHe 
H<I>B3. AHallH3 HHTeHCHBHOCTH u nonHpH3a
:UHH H3nyqeHHJI Bauunoua-qepeHKOBa, Bo3-
HHKaro~ero B KBap:ueuoM pa.nuaTope no.n 
.neiicTBHeM npoTOHOB c 3HeprueB: 70 F3B, 
ll03BOllHll BeCTH llOHCK KaK CTa6HllbHbiX, 
TaK H HeCTa6HllbHhiX MarHHTHhiX 3a~Jl.IJ:OB 
c upeMeHeM >KH3HH 6onbllle 3.10 -I ceK. 

Ta611U14a 1 

q 2, (JepMU-2 . 0,49 0,58 0,76 

da l0-30
cM

2 
.:-33,3 ±2,4 24,2 ±1 ,2 11,7 ±0,2 

dn CTep 

• 

IlpH npOXO~eHHH qepe3 ycTaHOBKY 6.10 16 

npOTOHOB He Ha6nro,nallOCb C06hiTHH, KOTO
phle MO>KHO H,neHTHlPH:UHPOBaTb KaK reHepa
:UHIO MarHHTHbiX MOHOllOlleH. 

YcTaHoBneHo, 'ITO B ycnoBHJIX 3Kcnepu
MeHTa B pactfeTe Ha O.IJ:HH Jl,nepHhiH HYKllOH 
MHllleHH CetfeHHe po>K,neHHJI MOHOllOllJI )J.upa
Ka o:u;eHHBaeTCJI cne.nyro~HM o6pa3oM: 
a /95o/o/ < 9.10-4lcM 2 .IJ:llJI MaCChi MOHO

llOllJI m - 5,5 m , H a/95o/o/< 2.10-40cM2 
g - -(3-4) p ,nnH mg _ mp. 

<> Ynpyzoe 3/leKmpow oeilmpoHHOe pacce.JI
HUe npu 3Hepruu 4 F3B H3ytfanoch Ha ycKo
puTene EpeBaHcKoro lPH3HtfecKoro HHCTH
TyTa B couMeCTHOM 3KcnepuMeHTe OH.HH, 

Ep<I>H, HA<I> /JiyxapecT/. IIonytfeHHhle 3Ha
'leHH.II .nu~epeH:u;uanbHhiX cetfeHHH npuue
,neHhl B ma611. 1. 

Pe3yllbTaThl no3BOllJIIOT 6e3Mo.nenhHhiM 
cnoco6oM H3BlleKaTb HHliJopMa:u;uro o6 JlleKT
poMarHHTHOM liJopMliJaKTOpe ,neii:TpOHa B 06-
nacTH MallbiX nepe,naHHbiX HMnynhCOB. Cpe.n
HeKBa,npa TH'IHbiH pa,nuyc ,neii:TpOHa paBeH 

< R ~ >X = /2,01±0,09/ (JepMU. 

() H3.M.epeHue HYKIIOHHozo u nuoHHozo 
(JopM(JaKmopoe uo upeMeHuno.no6Hoii: o6na
CTH nepe.nauaeMhiX HMnynhCOB npo,noJDKa
nocb npu uccne.nouaHHH peaK:UHH o6paTHoro 
3lleKTpopo>K,neHHJI ( rr-+p _. e++ e- + n ) . 
Ha ycouepllleHCTBOBaHHOM uapuaHTe ycTa
HOBKH llOllytfeHa HHlPOpMa:UHJI Ha nopH.IJ:OK 
6onhlllero, qeM paHee, o6'beMa: 3aperucT
pupouaHo OKOllO 1200 C06hiTHH H3ytfaeMoro 
Tuna; ,naHHhie o6pa6aTbiBaiOTCJI. 

0,86 1,07 1,19 

9,15±0,15 5,28±0,10 3,47±0,08 



B3aHMOAeHCTBHe nHOHOB 

H HYKJIOHOB 

c HYKJIOHaMH H »ApaMH 

0 IloAJipu3al.lUOHHble napaMempbl P H R 
B 77 -p H K- p - ynpyroM paccexHHH npH 
40 T3B/c H3MepxnHCh B COBMeCTHOM 3K
cnepHMeHTe H<I>B3-CaKne-OHJIH-HT3<1> c. 
uenLIO H3yqeHHH cnHHOBoii CTPYKTYPhl aM
nnHTY~ pacceHHHH . llonHpH3aUHH p B yn
pyrOM 77 -p -paccexHHH H3MepeHa B o6na
CTH KBa~paTa nepe~aHHoro HMnynLca 

0 ,08 < _ t < 1,5 I T3B/cl.2 H3 cpaBHeHHH 
C ~aHHhiMH npH ~pyrHX 3HeprHHX Ciie~yeT, 
qTO nonHpH3aUHH npH 6onhlliHX 3HaqeHHHX 
nepe~aHHhiX HMnynLCOB na~aeT 6hlcTpee, 
qeM S -I. H3MepeHa nonxpH3aUHH B K-p-
paccexHHH. llonxpH3aUHH npH - t 
= 0,6 I T3B/cl 2 3aBHCHT OT 3HeprHH KaK 
s- (I ,5 ± 0,5 ) llpe~napHTenLHhiH aHanH3 
~aHHhiX o napaMeTpe npaiUeHHH nonxpH3a
UHH R B 77 -p -paccexHHH noKa3hiBaeT, qTo 
3TOT napaMeTp Mano MeHHeTCH BlliHpOKOH 
o6nacTH 3HeprHii OT 6 ~o 40 T3B. Cpe~Hee 
3HaqeHHe R B o6nacTH 0,2<-t< O,S I T3B/c/2 
paBHO -0,09 ± 0,23. 3HeprH-H 40 T3B xn
nxeTcx MaKCHManhHOH, npH KOTOpoii nony
qeHhl ~aHHhle 0 nonxpH3aUHOHHhiX 34xtleKTaX 
B Me30H"HyKnOHHOM pacceHHHH. 

0 Ynpyzoe pacceJIHUe nuoHoe zeAueM- 3 
u zeAueM-4 B paiioHe ( 312, 312) -pe3o
HaHca H3yqanOCh C llOMOI.l\hiO MarHHTHOrO 
cneKTpOMeTpa C renHeBOH CTpHMepHOH Ka
Mepoii rpynnoii coTpy~HHKOB OHJIH, HA<I> 
lliyxapecTI H TypHHCKoro yHHBepcHTeTa. 
B 3Kcno3HUHHX Ha nHOHHOM nyqKe CHHxpo
UHKnoTpoHa nonyqeHo 900 TflbiC. <PoTorpa-
.4-. u + qrHH npH llHTH 3HaqeHHHX 3HeprHH 77- -Me-
30HOB. HHTepec K H3MepeHHJO ~H<P<llepeH
UHanLHhiX ceqeHHH 77± 4 He -pacceHHHH 
CBH3aH C B03MO:>KHOCTh10 H3BneqeHHH B Ta· 
KHX OllhiTaX CBe~eHHH 06 3neKTpOMarHHT" 
HOM tPOPMtPaKTOpe llHOHa llpH ycnOBHH ~e
TanbHOrO lHaHHH aMnnHTY~hl llHOH" H~ep
HOrO B3aHMo~eiicTBHH. B pe3ynLTaTax, no· 

• 

0.2 

0.1 

0 
.2 

- .1 

'"· - .2 

- .3 

.5 

.3 

--·--·-·-. 

Barger a Phillips 
Girardi et al 
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20. IIpeoeapumeAbHble pe3yAbmambl U3Mepe
HUJI nOAJipU3QijUOHHbiX napaMe111p06 6 ynpy-
20M 77 -p u K-p -pacceJIHuunpu40T3B/c. 
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Ot{, m! 

37,7 ± I,9 

32,8 ± I,4 

124,0 ± 7,7 

122,8 ± 5,0 

73,5 ± 8,4 

48,4 ± 4,I 

150 Sn 

150 Sn 

II0,8 ± 7 ,I 

88,6 ± 6,0 

337,6 ± I4,6 

340,9 ± 8,5 

0,30 ± O,I5 
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Jiy'leHHhiX ,tipyrHMH rpynnaMH C IIOMOll\hiO 

pa3JIH'IH hiX MeTO,Il;OB, HMeiOTCH 3Ha'IHTeJIL

Hhle pacxo~,neHHH. CHcTeMaTH'IeCKHe H3-

MepeHHH , Ha'laTLie B OHJIH rrpH 3HeprHH 

97 M3B, rrpo.no~eHLI B 1973 ro.ny rrpH 

3HeprH 68 H 154 M3B. <l>a30BhiH aHaJIH3 

IIOJiy'leH HLIX pe3yJILTaTOB IIO,IJ;TBep~aeT 

c.nerraHH oe paHee JaKJIIO'IeHHe o pe3oHaHc-

• HOM xapa.KTepe l)la30BLIX c,naHroa rr 4 He -

pac ce HHHH II pH 3HeprHH OKOJIO 145 M 3B. 
llpe,naap HTeJILHLIH aHaJIH3 ,naHHLIX 0 pacceH

HHH IIHOHOB H,Il;paMH 4 He ,naeT ,IJ;JIH 3JieKTpO

MarHHTHOrO pa,nHyCa IIHOHa 3Ha'leHHe 

<r 2 > I / 2 = /0,80±0,40/ rjJepMU. 
7T ~ • 
~H~l)JepeH~HaJILHoe ce'leHHe pacceHHHH 

rr ±_Me 3 0 HOB H,npaMH3 He H3MepeHo rrpH 

3HeprHH 154 M3B, B qacTHOCTH, c ~errLro 

H3y'leHH H B03MO~OCTH 6e3MO,IJ;eJILHOrO orr

pe,nerre HH KOHCTaHTLI (rr 3H 3He) -a3aHMO

,neHCTBH H. BeJIH'IHHa 3TOH KOHCTaHThl, KaK 

IIOKa3a 0 B TeOpeTH'IeCKOH pa6oTe, BLIIIOJI

HeHHOH B rra6opaTOpHH, MO~eT 6LITL CBH-

3aHa COOTHOIIIeHHeM r OJIL,n6eprepa- TpeH

MaHa C KOHCTaHTOH IIHOH-HYKJIOHHOrO B3a

H~W,IJ;e HCTBHH. l13MepeHO TaK~e IIOJIHOe Ce

'leHHe / rrpH 3HeprHH 100 M3B/MaJIOHHTeH

CHBHor o KaHana B3aHMO,IJ;eHCTBHH 77 +-Me 30-

HOB c H.n;poM 4 He/peaK~HH .naoB:HoB: rrepe 3a

PH.IJ:KH/ . llorry'leHHLie .naHHLie rrpe.ncTaarrHIOT 

3Ha'IHTe JILHLIH HHTepec H B CBH3H C H3y'le

HHeM npo6rreMLI B3aHMO,IJ;eHCTBHH IIHOHOB 

C MaJIOHYKJIOHHLIMH CHCTeMaMH. 

HccAeooeaHa peaKf.IUJI rr-p -+ rr+ rr n 
a6JIH3H ee 3HepreTH'IeCKoro rropora. Ha 

OCHOBe TeOpHH o6pa30BaHHH Tpex CHJILHO

B3aHMO,IJ;eHCTBYIOll\HX 'laCTH~ B6JIH3H IIOpora 

;rpH6o a, AHcerrLM,AHHCOBH<~/rrpoaHarrHJH
poaaH OKOJIO 500 C06LITHH yKa3aHHOH pe

aK~HH a HHTepaarre 3HeprHH 200-260 M3B. 
lloKa3a HO, 'ITO BCH COBOKYIIHOCTL 3KCIIepH

MeHTa LHLIX ,IJ;aHHLIX OIIHCLIBaeTCH MaTpH'I

HhiM 3 eMeHTOM 

C .IJ:BYM H napaMeTpaMH - K03l)ll)JH~HeHTOM 
HaKJIOHaC1 = 3,7 ± 0,6 H KBa,npaTOM MO,IJ;YJIH 
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aMflJIHTY.IUd peaKUHH 

4,5 ± 0,6. 

2 
Ha nopore lA 1 1 = 

OMKO 

80 

20 

~1= 0,38£
2 

Df73P f1 J].P. - A 
,0, ~v1f1 M .O. P. - • 

o~~~--~--~---L---L----~ 
110 190 210 230 2so 210 T ;ao 

22. 3Hepzemu~eCKQR 3Q8UCUMOCMb nOAHOZO 
Ce~eHUR peaKijUU 77-p --o 17+ 17- n e6AU3U 
nopoza. 

H~epHaH cTpyKTypa 

H MeXaHH3M H~epHbiX peaKQHH 

<> HccAeooeaHue noARPU3a!JUOIIH&IX ReAe
Huu B npoueccax B3aHMO~eHCTBHH q acTHU 

BbiCOKHX 3HeprHH C g~paMH OKa3biBaeTCH 

OC06eHHO qyBCTBHTellbHbiM KaK K Me XaHH3-

MY peaKUHH, TaK H K g~epHOH CTPYKType. 

llpHMaH g~epHaH peaKUHH (p ,2p)uccne~oaa
nacb Ha nonHpH30BaHHOM nyqKe npOTOHOB 

c 3Heprueii: 635 M 3B. HJMepeaa n paao

neaag acHMMeTpHH B yrnoaoM pacnpe~ene

HHH npoTOHOB OT peaKUHH p + 6 Li --> p + p + 5He 
0 

npH pacceHHHH Ha 57 B CHCTeMe UeHTpa 

Mace HaneTaromero npoToHa u npoT oHa a 

g~pe 6 Li . llrutyqeHbl nepable ~aHHble o Ja

BHCHMOCTH aCHMMeTpHH OT 3HaqeHHH n poeK • 

UHH HMllYllbCa H~epHOrO npOTOHa Ha Ha npaB • 

neHHe na~aromero npoToHa. 3TH peJynbTa· 

Tbl qyBCTBHTellbHbl K npe~llOllO:>KeHHIO 0 

COCTOHHHH, B KOTOpOM HaXO~HTCH npOTOH 

B H~pe 6Li. 
0 HccAeooeaHue MexaHU3Ma RoepHozo 3a

xeama ~- -Me3oHoe npoao~unocb npu HJ· 

MepeHHH 3HepreTuqecKHX cneKTpOB H yrno· 

BbiX KOppenHUHH B peaKUHHX 

~- + 
12 

C --> 
4 He + 4 He + 3 H + n + v 

_ 12 c sl. 3 H 
~ + --> 1 + +P + v; 

~- + 6 Li --> 3 H + 3 H + v -

C llOMOIUbiO <i>oT03MYllbCHOHHOH MeTO~HKH 
JaperHCTpHpOBaHO OKOllO 500 C06b1THH Ta

KOrO Tuna. HJMepeHbi TaK:>Ke aepoHTHOCTH 

ucnycKaHHH H pacnpe~eneHue no MHO:>KecT· 

BeHHOCTH JapH:>KeHHbiX qacTHU, o6pa3yiO· 

muxcg npu ~ ·JaxaaTe B nerKHX/C, N, 0 I 
H TH:>KenbiX I Ag, Br I g~pax <l>oTOJMynhCHH. 

BnepBbie HJMepeHbi cneKTPbl BTopuqHbJX 

JapH:>KeHHbiX qaCTHU H3 ~ - JaXBaTa BO BCeH 

KHHeMaTuqeCKH ~OCTYllHOH o6naCTH 3Hep· 

rHH • OT CaMbiX ManbiX JHeprHH llOpH~Ka 

o~Horo M3B ~o MaKCHManbHOH JHepruu B 

HecKOnhKO ~eCHTKOB M3B. TaKHe HJMepe

HHH B HaCTOHIUee BpeMH npaKTHqecKH He

BblllOllHHMbl ~pyrHMH MeTo~aMH. AHanHJ 

nonyqeHHbiX ~aHHbiX ll03BOnHeT npoaepHTb 

cymecTayromue TeopeTuqecKue npe~cTaB· 

neHHH o MexaHHJMe g~epHoro JaxaaTa 

MIOOHOB. 

<> PeaK!JUU oeouHou nepe3apRoKu nuoHoe 
Ha mRJKeA&Ix Ropax uccne~oaanucb MeTo~a
MH pa~HOXHMHH H H~epHOH ClleKTpOCKOllHH 

~ng BbiHCHeHHH BnHHHHH CTPYKTYPhl g~pa Ha 

BepOHTHOCTb npouecca. llpHMeHeHHaH Me

TO~HKa ll03BOnHna BnepBble H~eHTH<i>HUHpo· 
aa Tb KOHeqHbJe T H>KenLie g~pa cpe~H npo • 

~YKTOB ~aoii:Hoii: .nepeJapH~KH. HJyqeHHe 

peaKUHH THna 

17 + +209Bi ... 17 -+209-x At+ xn 

npu 3HeprHH nuoHOB 90 M3B noKaJano, qTo 

ceqeHue npouecca 

1r++ 209 Bi ... "-*07 At+2n 



paBHO I12:±3I.10-29 cM 2,a ce'leHHe ynpyroii 

ABOiiHoii nepeJapHAKH 

a ( 17 + 209 Bi -+ 17-2 209 At ) 
He npeBblrnaeT 10-29 eM . 06pa3oBaHHe B Tex 

)l(e ycnOBHHX HAep acTa Ta- 211 HHTepnpeTH

pyeTCH KaK peJynLTaT nocneAOBaTenbHbiX 

peaK:u;Hii 

77 + + 2 09Bi -+ 77 - + a + · · · 
209 . 211 

1---.a + Bt -+ At + 2n. 

3Ha'IHTenbHaH BepOHTHOCTb nepBOH H3 3THX 

peaKUHH yKa3biBaeT Ha HHTeHCHBHbiH xapaK

Tep ABOiiHoii nepeJapHAKH Ha TeTpaHeiiTpoH

HbiX KnacTepax B HApe BHCMyTa. 

<> B3auMooeucmeue omput.~ameAbHbiX Mroo

Hoe c oeAJIIJIUMUCJI 3AeMeHmaMu HccneAOBa

nocL AnH BbiHCHeHHH BnHHHHH Ha 6apbep Ae

neHHH MIOOHa, HaXOAHt:u;erOCH Ha op6BTe 

1 S .C 3Toii :u;enLJO B onLITax c MHorocnoii

Hoii HOHH3a:UHOHHOH KaMepoii 6binH YTO'IHe

Hbl JHa'leHHH aepoHTHOCTH AeneHHH npoTo

HOB 235 U H 238 U npH 6e3paAHa:UHOHHbiX 

nepeXOAaX MIOOHa. )J,nH O:UeHKH BepOHTHO

CTH 6e3;&aAHa:u;HOHHbiX nepeXOAOB B MeJo

aTOMe 2 U , BKnJO'IaH H nepeXOAbl H3 co

CTOHHHH 3D H 4 F, c noMOt:u;LJO repMaHHeBoro 

AeTeKTopa HJMepeHbl cneKTpbi Me JopeHTre
HOBCKoro HJny'leHHH 238 U H Pb . 

CneKTpocKomui 

H8HTpOHO,IJ;e<i>HQHTHbiX .Hp;ep . 

KopoTKO)I(HBY1IIHe H30TOTibi. 

Pa,uHOXHMH.H 

MeToAaMH HAepHoii cneKTpocKonHH H 

paAHOXHMHH HCCneAOBaH WHpOKHH Kpyr HJO

TOUOB, B03HHKaJOt:u;HX B HAepHbiX peaKUHHX 

UOA AeHCTBHeM npOTOHOB C 3HeprHeH 

670 M3B lnporpaMMa JICHAIIIII . 

<> CxeMbl pacnaoa HeiimpoHooe¢uf.IU111HbJX 
U301110noe HJyqanHCb npeHMyt:u;eCTBeHHO AnH 

KOpOTKO)I(HBY!UHX H30TOUOB C nepHOAaMH 

nonypacnaA~ annoTL AO 1 MHHYTbi. 3aaep-

• 55 

I T 1/2 "" 14 MUHI H HJOMepHoro I T 1/2= 
= 7 ,3 M UHI COCTOHHHH HHOfiHH-88. llpoaHa

nH3HpOBaHa cTpyKTypa B036Y*AeHHbiX Kon

neKTHBHbiX H ABYXKBa3H'IaCTH'IHbiX COCTOH

HHH UHPKOHHH-88. 3aKOH'IeHbl HCCneAOBaHBH 

pacnaAa H30TOUOB py6HAHH-77 H 78, HH06BH-

87 H 8 9. 0TKpbiT HOBbiH H30TOU - HH06HH- 86 

I TI/2 "" 1,4 MUH/. 

<) A e¢opMupoeaHHbJe .110pa peoKo3eMeAb
HbJX 3A€M€H11106 /P33/c 6onLWHM HeAOCTaT

KOM eiiTpOHOB 190 ~ N < 108, Z =65-75/ 

HccneAoBanHcb c npHMeHeHHeM paJpa6o

TaHHOii B na6opaTOpHH MeTOAHKH pa3AeneHHH 

H306apOB P33 6e3 HX XHMH'IeCKOrO pa3-

AeneHHH IMeTOAHKa "ropgqero TaHTana"l. 

0TKpbiTO 11 HOBbiX H30TOUOB H H30MepOB 

C nepHOAOM nonypacnaAa OT ABYX AO CeMH 

MHHYT H nonyqeHa 06WHpHaH HHcllOpMa:UHH 

0 CTPYKType B036Y)I(AeHHbiX COCTOHHHH 

HeHTp OHOAecllHUHTHbiX AecllopMHPOBaHBbiX 

HAep. HJMepeHo BpeMH )I(BJHH AnH · PHAa 

B036y)I(AeHHbiX COCTOHHHH HAep 163£r H 
165 E r. llonyqeHHLie peJynLTaTLI npoaHa

nHJHp oaaHbl B paMKax MOAenH HHnLcoHa 

C yqe TOM napHbiX KOppenHUHH H B3aHMO

AeHCTBHH KopHonHca. B COTPYAHH'IeCTBe 

c CacceKCKHM yHHBepcHTeTOM I AHrnHHI 

HJyqancg pacnaA HAep Tep6HH-153, 154, 

155 H TynHH-165 C npHMeHeHHeM MeTOAOB 

OpHeHTHpOBaHHH HAep npH CBepXHH3KHX TeM

nepaT ypax. 

<> 3a KOH'I€H f.IUKA 3KCnepUM€H1110AbHbiX UC
CA€00 60HUU CBOHCTB B036Y*AeHHbiX COCTOH

HHH HAep B o6naCTH nepeXOAa OT ccllepH'IeC

KOH cllopMbi K AecllopMHpOBaHHOH 182 ~ 1261. 

HJy'le Ha CTPYKTypa ypoaHeii KopoTKO*HBy

t:u;Hx · H30TOUOB TannHH, AHCUp03HH, Tep6HH 

H 6on ee nerKHX P33. HJMepeHbl cneKTpbi 

y -nyq eii H KOHBepcHOHHbiX 3neKTPOHOB 138 Nb 

H l3 Pr. YcTaHoaneHbl KBaHTOBble xapaK

TepH CTHKH PHAa ypoBHeii 3THX HJoTonoa. 

lloKa3aHO, 'ITO HeKOTOpbie H3 B036Y*AeH

HbiX COCTOHHHH B03HHKaJOT npH HanO)I(eHHH 

BH6pa :u;HH 'leTHO-'IeTHOrO OCTOBa Ha OAHO

qaCTH'IHble COCTOHHH.Il HecnapeHHbiX HyK-

rneHo HCCneAOBaHHe pacnaAa OCHOBHOrO nOHOB . 
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23. K uoeHmu~uKaijUU KOAAeKmUBHbiX coc mo.R
HUU e .Rope 137Pr. H3 Kpuebrx 3aoepJKaH
HbiX coenaoeuuu cAeoyem, ~mo cocmo.RHUJI 
c 3Hepzueu eo36yJKoeHUJI 306 ( 5/2 + ) u 
75 (7 /2 +) K3B uMeiOm nepuoobr noAypac
naoa 0,5 u 0,38 HceK coomeemcmeeHHO. Ypo
eeHb 306 K3B, pa3p.RJICaiOfi#UUCJI oeyMJI cuAb
HO ycKopeHHbiMU E 2 - nepexooa.Mu, uHmep
npemupyemcJI KaK KOAAeKmUBHbiU, 06JI3Q HHbiU 
HaAOJICeHUIO Kea ilf>ynOAbHbiX KOAe6aHUU ~em
Ho-~emH020 ocmoea Ha ooHo~acmu~Hoe co
cmo.RHue d 5; 2 • 

• 

;. 

0 HccAeooeaAUCb a-u {3 - pacnaobl U30mo
noe ~paHI.IUJI, paooHa, acmama u noAOHUJI. 
lf3y'leHbl KOpOTKO:>KHBYI.I.{He H30T0llbl pa,I\OHa 

C MaCCOBbiMH 'IHCnaMH 205,206,207 H 208. 

B HJMepeHHHX qpeJBLI'IaiiHo cnO)I(HbiX 

cneKTpOB HJny'leHHH ,I\OnrO:>KHBYI.I.{HX H30TO

llOB :HHX 3neMeHTOB npH llOMOI.I.{H y -cneKT

pOMeTpOB c Ge ( Li ) H KpeMHHeBbiMH ,I\eTeK

TOpaMH ,I\OCTHrHyTa BbiCOKaH TO'IHOCTb on

pe,I\eneHHH 3HeprHH y -nepeXO,I\OB /10-

30 3B npH 3HeprHH 1 M3B/ H HHTeHCHBHo

CTH nepeXO,I\OB /-2o/o/. 3TO no 3BOnHnO onpe

,I\enHTb CllHHbl, 'leTHOCTH H BepOHTHOCTH 

JaceneHHH ,I\nH 60nbWHHCTBa B036y)I(,I\eHHbiX 

COCTOHHHH yKaJaHHbiX H30TOllOB. 

0 OnpeoeAeHbr onmuMaAbHble ycAoeuJI no
Ay~eHUJI eblcoKopaouoaKmueHbiX npenapa
moe HO)\a, a TaK*e Tep6HH H3 ra,I\OnHHHH 

H pe,I\KOJeMenbHbiX 3neMeHTOB H3 06ny'leH

HOrO TaHTana. 0Tpa6oTaHbl MeTO,I\bl cop61\HH 

pa,I\HOaKTHBHbiX naHTaHH,I\OB HOHHTOM HJ!PTo

pH,I\HbiX paCTBOpOB, 3neKTpOOCa)I(,I\eHHH rH,I\

pooKuceii P33 HJ 6yTupaTHbiX pacTBopoB, 

6biCTpble raJOTepMOXpOMaTorpa!PH'IeCKHe 

MeTO,I\bl Bbi,I\eneHHH MOnH6,!\eHa, BOnL!PpaMa, 

peHHH , TannHH,acTaTa. llpoBe,I\eH wupoKHH 

Kpyr pa,I\HOXHMH'IeCKHX HCCne,I\OBaHHH. 

06ecne'leHO CHa6)1(eHHe HHCTHTYTOB CTpaH

y'laCTHHI.\ OlUIH BbiCOKopa,I\HOaKTHBHbiMH 

npenapaTaMH H30TOllOB pe,I\KOJeMenbHbiX 

3neMeHTOB. 

Me30MOJieKy JIHpHhie npo~eccbi. 

3JieKTpOHHaH cTpyKTypa 

sern:ecTsa 

0 HccAeooeaHa peaKliUJI cuHme3a d11+ d .... 
.... 

3He + n + 11 B raJoo6pa3HOM ,I\eHTepHH 

C 1.\enbiO BbiHCHeHHH MeXaHHJMa o6pa30Ba

HHH (dd 11 )+ -MeJoMoneKynhl. BbiXO.I\ HBpe

MeHHoe pacnpe,I\eneHHe HeHTpOHOB H3 yKa

JaHHOH peaKI.\HH H3MepeHbl B OllbiTaX C ra-

30BOH MHWeHbiO, HanonHeHHOH CBepX'IHCTbiM 

)\eHTepHeM ,I\0 )\aBneHHH 41 amM H ycTaHOB

neHHOH Ha MIOOHHOM ny'IKe CHHXPOI.\HKno-
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TpOHa. 0cTaHOBKH MIOOHOB B ra3e Bbl~en.H-
nHCb C llOMO~biO CD;HHTHnn.IITOpOB, pacnono- 200 
)KeHHhlx BHYTPH MHWeHH. HeiiTpOHhl ~eTeK
THpoaanucL pa3Me~eHHbiMH BOKpyr MHWeHH 
CD;HHTHnn.HD;HOHHhiMH c'leT'IHKaMH c KPH
cTannaMH CTHnJ>6eHa. YcTaHoaneHo, 'ITO 
CKOpOCTb ,.\ f .ll~epHOH peaKD;HH 

( d d JL ) + -+ ~ • 
3H + p + JL 

~ 3 
He + n + J1 

cy~eCTBeHHO npeBbiWaeT CKOpOCTb pacna~a 
cao6o~Horo MIOOHa /Ao= 4,55.10 5 cerl /. 
Ha 90~-HOM ypoaHe ~ocToaepHOCTH A c '> 
> 1,8.106 ceK-l.)J;n.H CKOpOCTH o6pa30BaHH.II 
cHcTeMhl ( d d J1 ) + onpe~eneHo 3Ha'leHHe 
,.\ddJL = /0,73 ± O,ff7/.10 6 ceK-1 /cpe~H.II.II 
:meprH.II d 11 -aTOMOB Ed -:. 0,03 3B/, coa
na~aro~ee B npe~enax rKcnepHMeHTanbHOH 
TO'IHOCTH CO 3Ha'leHHeM 0,75±0,11, nony
'leHHhiM paHee B na6opaTOpHH MeTO~HKOH 

~H4xiiY3HOHHoii KaMephl. 3To 3Ha'leHHe Add 
11 

' \ 
400 \ 

300 

\ 
\ 

\ 

' ,_, 

OC=====~==~~~~~~ 
QS tO t5 

3Hf!P'WI (M3&) 

24. 3KcnepUMeH1/IQAbHOe QMnAU.YOHOe pac
npeoeAeHUe UMnyAbC06 c~em~uKa, pezucm
pupyJOU#ezo HeiimpoHbr U3 peaK[#UU ( ddJL) +-+ 
-+ 3 He + n +JL 6 za3oo6pa3HOM oeiimepuu. 
I/0 OCU a6C[#UCC 01/IAOJICeHa 3HepZUJI np01110H06 
01/IOQ~U /6 MQCW1/Ia6e 3K6U6aAeH1/IHOU 3Hep-
2UU 3Ae K111pOH06/, no OCU opoUHQ111 - ~UCAO 
co6blmuii 6 uHmep6aAe 0,06 M3B. JluHueii 
noKa3aHa oxuoaeMaJI ,PopMa cneKmpa, pac
c~umaHHaJI Me1/loooM MoHme- KapAo Ha 3BM. 

150 

2 3 4 5 
BpeMSI (MK CeiC) 

25. Pa c npeoeAeHue HeiimpoHo6 u3 peaK[#UU 
( dd 11 ) +-+ 3 He + n + J1 no uHmep6aAy 6pe
MeHU 0 111 OC111QH06KU MK>OHa 00 o6pa306QfiUJI 
HeiimpoHa. CnAOWHaJI AUHUJI - pe3yAbmam 
nOOZOH KU K 3KCnepuMeH111QAbHblM 1/IO~KQM 
npu onmuMaAbHOM 6br6ope 3Ha~eHuii cKopo
cmu o6pa306QHUJI ddJL - Me30MOAeKyAbl U 
cKopocmu JIOepHoii peaK[#UU. 

Ha llOp.II~OK npeBbiWaeT Haii~eHHOe B OllbiTaX 
c )I(H~KHM ~eiiTepHeM IE d - 0,003 3B/. 
)J;n.11 o6~.HcHeHH.H cTonL pefxoro pa3nH'IH.H 
aBTOpaMH pa60Thi,BblllOnHeHHOH Ha ~H~y-
3HOHHOH KaMepe, npHaneKanocb npe~no
no)l(eHHe 0 Cy~eCTBOBaHHH pe30HaHCHOrO flO 
3HeprHH dJ1-aTOMa MeXaHH3Ma o6pa30BaHH.II 
(ddJL)+-cHcTeMhl. Ilocne~yroiD;He TeopeTH'Iec

KHe pacqeThl BecMaHa H IloHoMapeaa noKa-
3anH , TO B ( dd JL)+ CHCTeMe ~eHCTBHTenhHO 
cy~ecTayeT apaiD;aTenLHo-Kone6aTenLHhiH 
ypoaeH:L c 3Heprueii 0,7 3B, H yqeT ero 
B036y~eHH.II ll03BOn.HeT o6~.11CHHTb HMeiO
~He C.ll OllbiTHble ~aHHhle. 

CucTeMaTH'IeCKH uccne~oaanocL noae
~eHHe 77- H J1 -Me30HOB B Be~eCTBe C u;enhiO 
o6ocHoBaHH.II H pa3BHTH.II Hoaoro Hanpaa
neHH.II B H3y'leHHH 3neKTPOHHoii CTPYKTYPhl 
Be~eCTBa - "Me30HHOH XHMHH". 
() BHympuMoAeKyA.IIpHbre 3AeKmpoHHbre 3,P

,PeKmbr 6 opzaHu~ecKux coeouHeHUJIX H3y'la-
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JIHCb nyTeM H3MepeHHJI BepOJITHOCTH Jl~ep

HOrO 3aXBaTa rr--Me30HOB.3aMe~eHHe BO,I(O-

po,I(a B opraHHqeCKOM COe,I(HHeHHH a T qMOM 

C OTJIHqHbJMH OT BO,I(OpO,I(a 3JieKTpOH- ,I(OHOp

HbiMH HJIH aKU:eiTTOpHbiMH CBOHCTBaMH npH

BO,I(HT K nepepacnpe,Il;eJieHHIO ITJIOTHOC T H Ba

neHTHbiX JJieKTPOHOB B MoneKyne. C ne,I(-

C6 H5 X 

Q80 

OfiO 
?20 

0.40 

q20 15+ 

0 
0 0,10 0.20 QJO 0,,0 Q50 Q60 6] 

O<J a .... c 

1.60 

1,20 

0,80 
I 

0.] 
I I 

0 0,20 

CH3 X 

13 
~ ,, . 

75 

I 

O,I.D 0,60 C$J 

26. KoppeA~~u~ K03~~u~ueHmo6 

+ }7 

~061 
CH 

aH-C u 
C6 Hs 

a H-C c UHOYK~UOHHbJMU nocmo~HHbiMU, 

Ha6A100a6wa~c~ 6 3KcnepuMeHmax no 3a
X6amy 1T--Me3~06 6 opzaHU~eCKUX c oec)u
HeHU~X. 

CTBHeM 3TOrO JIBJIJleTCJl H3MeHeHHe Be

poHTHOCTH 3axsaTa rr--Me30HOB BO,I(OpO,I(OM. 

HcnoJib30BaHHe MeTo,I(a ,I(eii:TepuposaHHJI 

CJIO)I(HbiX 3aMe~eHHbiX MOJieKyJI C BO,Il;OpO,Il;

CO,I(ep)l(a~HMH I!JyHKU:HOHaJibHbiMH rpyn

naMH /HanpHMep, C1>H 5 - NH 2 H C 6Hs-N D2f 
no3BOJIHJIO ,I(eTaJihHO npocne,Il;HTb 3a nepe

pacnpe,I(eneHHeM BaJieHTHbiX 3JieKTpOHOB B 

MOJieKyJie. 06Hapy)l(eHa JIHHeHHaJI KOppeJIJI

U:HJI Me)I(,I(y KOJI!JiiJHU:HeHTaMH az-H . xapaK

TepH3 yiO~HMH BepOJITHOCTb 3aXBa Ta 17-- Me-

30HOB, H HH,I(YKU:HOHHbiMH ITOCTOJIHHbiMH a I , 

onpe,I(eJIJIIO~HMH csoii:cTBa 3aMeCTHTeneB:. 

3TOT I!JaKT MO)I(eT 6biTb ITOJie3eH ,I(JIJI onpe

,I(eJieHHJI HH,Il;YKU:HOHHbiX KOHCTaHT H CBJI3aH

HOH C HHMH peaKU:HOHHOH CITOC06HOCTH 3aMe

~eHHbiX COe,I(HHeHHH B TeX CJiyqaJIX, KOr,I(a 

Tpa,I(HU:HOHHble XHMHqecKHe MeTO,I(bi HeJI!J

I!JeKTHBHbl. 

llOKa3aHO TaK)I(e HaJIHqHe KOppeJIJIU:HH 

Me)I(,I(y K03~HU:HeHTaMH a Z-H H KOHCTaHTa

MH aBTOITpOTOJIH3a ,I(JIJI WHpOKOrO Kpyra 

CH- , OH- H NH- KHCJIOT. 3To no3BOJIJleT 

Ha,I(e)I(HO onpe,I(eJIJITb KOHCTaHTbl aBTOnpo

TOJIH3a COe,I(HHeHHH B TaKOM ,I(Hana30He 

senuquH /.I(o K :: 10 -42 I, r,I(e o6wqHwe 

liJH3HKO-XHMHqecKHe MeTO,I(bl ,I(aiOT BeCbMa 

llpH6JIH)I(eHHbie pe3yJibTaTbl. 

0 ,l(enoA~pu3a~u~ ompu~ameAbHbiX M10o
H06, OCTaHaBJIHBaiO~HXCJI B KOH,I(eHCHpOBaH

HbiX cpe,Il;ax, H3yqanacb MeTO,I(OM npeu:eccuu 

• CITHHa MIOOHa B CJia60M nonepeqHOM MarHHT

HOM none. H3MepeHa 3aBHCHMOCTb ocTaToq

Hoii ITOJIJlpH3aU:HH MIOOHOB OT KOHU:eHTpaU:HH 

BO,I(HOrO paCTBOpa nepeKHCH BO,I(OpO,I(a, qTo 

IT03BOJIHJIO BnepBbie onpe,I(eJIHTb KOHCTaHTY 

cKopocTH XHMHqecKoii peaKU:HH N + H
2 

0 
2

. 

YcTaHosneHa KoppeJIJIU:HJI Me)I(,I(y ocTaToq

Hoii ITOJIJlpH3aU:HeH MIOOHOB B Be~eCTBe H pa

,I(HaU:HOHHOH yCTOHqHBOCTbiO 3TOrO Be~eCT

Ba. llonyqeHHble pe3yJibTaTbi xopowo o6'bHc

HJIIOTCJI I!JopMaJibHOH TeOpHeH, OCHOBaHHOH Ha 

npe,I(CTaBJieHHH 0 6biCTpbiX XHMHqeCKHX 

peaKU:HJIX Me30aTOMOB C pa,I(HKaJiaMH, o6-

pa3yiO~HMHCJI npH pa,Il;HOJIH3e H3yqaeMOrO 

Be~eCTBa. 
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27. 3aeucuMocmb omHocumeAbHozo Ko3¢¢u
ijUeHma acuMMempuu e yzAoeoM pacnpeoe
AeHuu 3AeKmpoHoe pacnaoa 11 -- Me3oHoe, 
ocmaHU6AU6U101J1UXCJI 6 pa3AU~HbJX yzAeeo
OOpOOUX, om eeAu~UHbJ paouaijUOHHozo ebJ
xooa paOUKQAOe. KpueaJI - pe3yAbmam pac
~ema, no3eOAJI10Uiezo onpeoeAumb cKopocmb 
ecmynAeHuJI Me3opaouKaAoe e xuMu~ecKy10 
peaKijU10. 

C u;eJibiO BbUICHeHHB MeXaHH3Ma .n;enOJIB

pH3ai.J;HH MIOOHOB H3MepeHa OCTaTO'iHaB no

JIBpH3ai.J;HB MIOOHOB B ocTaHOBKax, conpo

BO)I()J:aiOII.J;HXCB HCllYCKaHHeM Me3opeHTre

HOBCKHX KBaHTOB. 3KcnepHMeHTaJihHaB 3a

BHCHMOCTb llOJIBpH3ai.J;HH OT 3HeprHH MeJo

aTOMHOrO nepexo.n;a Tpe6yeT BBe.IJ;eHHB HO

BOrO MeXaHH3Ma .n;enOJIBpH3ai.J;HH, .IJ;eHCTByro

II.J;ero B o6nacnl MeJoaTOMHoro xacxa.n;a 

c n 11 = Z. 

TeopeTHqecKHe Hcc~eAOBaHH~ 
OcHOBHOe HanpaBJieHHe TeopeTH'ieCKHX 

HCCJie.IJ;OBaHHH Henocpe.n;CTBeHHO CBB3aHO 

C 3KCnepHMeHTaJihHhiMH HCCJie.IJ;OBaHHBMH, 

npoBO.IJ:HMhiMH Ha CHHxpou;HKJIOTpoHe OH.HH 

H Ha ycxopHTene B CepnyxoBe. 

()PaccMotipeHbJ 3AeKmpoMazHumHbJe 3¢
¢eKmbJ B llOJIBpH3ai.J;HH 6apHOHOB B ynpyrOM 

pacceBHHH HYKJIOHOB H HeHTpaJibHhlX rHne

pOHOB npOTOHaMH H B npou;eccax KOrepeHT

HOrO pO)I(.IJ;eHHB HecTa6HJihHhiX qacTHu;. ITo-
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KaJaHo , 'iTO B ynpyroM pacceBHHH Ha MaJihle 

yrJihl npH BhlCOKHX 3HeprHBX HYKJIOHhl H 

HeHTpa JihHhle 6apHOHhl .IJ;OJDKHhl 6hlTb CHJihHO 

llOJIBpH 30BaHbi, B TO BpeMB KaKnpOTOHhlOT

.n;a'iH o cTaroTcB HenonBpH30BaHHhlMH. CHJIL

HaB llOJIBpH3ai.J;HB .IJ;OJDKHa Ha6JIIO.IJ;aTbCB H 

y 6ap HOHOB, o6pa3yroii.J;HXCB B npou;eccax 

KOrepe HTHOrO po)I(.IJ:eHHH HeCTa6HJihHhlX 'laC

THu;. H 3y'ieHHe 3TOH nonBpH3au;HH noJBOJIHT 

6onee TO'iHO onpe.n;eJIHTb BpeMeHa )I(H3HH He

CTa6HJibHbiX 'iaCTHU H MarHHTHhle MOMeHThl 

rHnepOHOB. 

() H c cAeooeaHo noeeoeHue noAHbJX ce~e
Huu a opOHHbJX 63UUMOOeucmeuu C pocmOM 
3Hepzuu. IIoxaJaHo, 'iTO HHTep!))epeHUHB o6-

MeHa y ·KBaHTOM H p -Me30HOM B npou;ecce 

nepu!))e pH'ie ex oro pO)I(.IJ;eHHB .n;Byx cTpyH: qac

THU npHBO.IJ;HT K JIOrapH!))MH'ieCKOMy pOCTY 

nonHor o ce'ieHHB. IIoKaJaHo, 'ITO .n;nB pp

B3aHMo.n;eH:cTBHB B HHTepBaJie 3HeprHH YCKO

pHTene H: Hci>B3 - ISR paccMoTpeHHhiH 34><l>eKT 

llpHBO.IJ;HT K yBeJIH'ieHHID llOJIHOrO Ce'ieHHB 

pp ·BJ aHMO.IJ;eHCTBHB Ha 1 M6apH. 
() B 3aUMooeucmeue HYKAoHoe c .11opaMu npu 

CpeOHUX 3H€pZUJIX aHaJIH3HpOBaJIOCb B npH-

6JIH)I(eHHH r nay6epa. IIoKa3aHa Ba)I(HOCTb 

y'ieTa CllHHOBbiX 3!))!))eKTOB B ynpyrOM pac

ce BHH H npoTOHOB B.n;paMH 3 He, yxaJaHLI no

JIBpH3 a i.J;HOHHhle 34><t>eKThi, HaH60Jiee 'iyB

CTBHTe JibHhle K llpHMeHBeMhlM npe.n;nOJIO)I(e

HHBM. BLIBCHeHo, 'ITO y'ieT 34><l>eKTOB oT.n;a'iH 

H Henp BMOJIHHeHHOCTH .IJ;BH)I(eHHB HaJieTaiD

II.J;eH 'iaCTHUhl B B.IJ;pe npHBO.IJ;HT K .IJ;OllOJIHH

TeJibH OH !))a3e aMllJIHTY.IJ;, OllHCbiBaiDII.J;HX MHO-

roKpaT Hbie CTOJIKHOBeHHB. , 

P a JBHTa TeopHB npou;ecca nepe3apB.IJ:KH 

HYKJIOH OB Ha .n;eH:TpoHax H noxaJaHo, 'ITO 

uccne.n;oBaHHe 3Toro npou;ecca npu BhlCOKHx 

3HeprH BX ll03BOJIBeT onpe.n;eJIHTb CllHHOBYID 

3aBHCHMOCTb aMnJIHTY.IJ:hl np-nepe3apB.D;KH. 

() P a ccMOIJlpeH eonpoc o KoHcmaHme ce.113u 
nuoH- 3 He - 3 H B npHMeHeHHH K npoBO.IJ:HMhlM 

B Jia6o paTOpHH HCCJie.IJ;OBaHHBM B3aHMO.n;eH:

CTBHB nHOHOB c B.n;paMH 3 He . C noMOIUhiD 

.IJ;HCne p CHOHHOrO COOTHOilleHHB roJih.IJ;6epre

pa- Tpe HMaHa Bhl'iHCJieHO OTHOilleHHe KBa.IJ;-
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paTOB IICeB~OCKanHpHbiX KOHCTaHT CB JI3H 

rrHoHa c renHeM-3 H uyKnouoM. Orrpe~eneu

HbiH pac'leToM JapH~OBbiH pa~Hyc 3 He x o po

IIIO COrnacyeTCJI C 3KCIIepHMeHTanbUbiM 3Ha

'leHHeM. 

<> Ilpu C1/101/IUC1/IU'leCKOM OHOAU3e MUpOBbiX 

OOHHbiX 0 ed -pacceHHHH B COOTBeTCT BHH 

C MaCIIITa6HbiM 3aKOHOM OIIpe~eneH MarHHT

HbiH «bopM«baKTOp ,D,eHTpoua. IJoKa3aHO , 'ITO 

~nH rrony'leHHH orrpe~eneHHLIX JaKmo'le HHH 

0 3apH~OBOM «bopM«baKTOpe HeHTpOHa H e o6-

XO~HMO rrpe)K~e BCero 3aMeTHO yny'IIIIHTL 

/~o 2-So/o/ cy~eCTBYIO~YIO TO'IHOCTL o rrpe

~eneHHJI a6COillOTHLIX 3Ha'leHHH ~H«b«bepeH

~HanLHLIX ce'leHHH yrrpyroro ed -pacceHHHH. 

AuanHJ MHPOBLIX ~aHHbiX o rny6oKo He

yrrpyroM e p -pacceJIHHH II03BOnHn Ha HTH 

CTPYKTYPHble «ilYHK~HH rrpoToHa H ycTaHOB HTL 

o6naCTL MaCIIITa6HOH HHBapHaHTHOCTH ~nH 

«ilYHK~HH W 2 . 
C ~enLIO rrpoaepKH TO'IHOCTH 11.- e y uH

BepcanLHOCTH IIpOaHanH3HpOBaHbl ~aHHble 

o rny6oKoueyrrpyroM ep H 11. p -pacceHHHH. 

lJOKa3aHa HX COBMeCTHMOCTL IIpH ycnOBHH 

rrepeHOpMHpOBKH Ce'leHHJI !J. p -BJaHMO~eii

CTBHJI IIpHMepHO Ha 15o/o. 

Kpyrrnbie 3KcnepHMeHTaJihHhie 

ycTaHOBKH. 

HoBbie MeTO,D;bi HccJie,n;oaaHHH. 

3JieKTpOHHKa 
<> 0CyUieC1/IBAeH fPU3U'leCKUU 3 anyCK IIH

THMeTpOBOro MarHHTHOrOHCKpOBOrOCIIe KT

pOMeTpa /MlfC/. IIony'leHbl rrepable 14 Tbi

CH'I «boTorpa«bHH B IIHOHHOM IIy'IKe YCKOpHTe

nH lfcl>B3 c uenLIO Hccne~oBaHHH rrpon;e c coa 

~H«bpaKJ.J;HOHHOH ~HCCOJ.J;HaJ.J;HH IIHOHOB Ha JI~
pax. IIo~roToaneu PH .I\ rrporpaMM ~nH o 6 pa-

60TKH 3KCIIepHMeHTanLHOH HH«bopMaJ.J;HH . 

<)YcoaepweHCmBOBOH ijUAUHQpU'le CKUU 

M02HU111HbiU UCKj'tbBOU cneK111POMe1!1p~nH H Jy

'leHHJI pe~KHX pacrra~OB MIOOHOB H IIHOH OB. 

<> 3KcnepuMeH1/IOAbHO noKa3aHa B03MO)K

HOCTL C03~aHHJI TpeKOBOrO ~eTeKTOpa HO 

BOrO THIIa - CTpHMepHOH KaMepLI C ronorpa

«bHqeCKOH perucTpan;ue:H TpeKOB. IIony'leHbl 

H306pa)KeHHJI TpeKOB 3neKTpOHOB B CTpu

MepHOH xaMepe, uarronueuuo:H renHeM. 

Orrpe~enHIO~e:H oco6euuocTLIO MeTo~a HBnH

eTCH TO, 'ITO TpeK perHCTpHpyeTCJI He «bOTO

rpa«bHpOBaHHeM C06CTBeHHOrO CBe'leHHJI 

3neKTpH'IeCKOrO pa3pH~a, a IIyTeM B03My

~eHHJI CBeTOBOH BOnHLI na3epa OIITH'IeCKHMH 

HeO~HOpO~HOCTJIMH B6nH3H TpaeKTOpHH Ja

pJI)KeHHOH 'laCTHULI. PeJynLTaTLI 3Kcrrepu

MeHTOB, BbiiiOnHeHHbiX COBMeCTHO C JleHHH

rpa~CKHM HHCTHTYTOM H~epuo:H «bHJHKH AH 

CCCP, yKaJbiBaiOT ua B03MO)KHOCTL cy

~ecTaeuuoro yny'IIIIeHHJI MeTO~HKH CTpH

MepHbiX KaMep - paCIIIHpeHHJI ~Haiia30Ha 

~aaneHHH H ua6opa pa6o'IHX raJoB, rrpHMe

HeHHJI MeTO~OB ronorpa«bH'IeCKOH o6pa60TKH 

HH«bOpMaJ.J;HH. 

<> IloAy'leHbl mpeKU 7T - Me30HOB C 3Hep-

rHeH 340 M3B rrpH B036y)K~eHHH B )KH~KOM 

BO~opo~e CTOJI'IHX ynLTpa3BYKOBbiX BOnH. 

3TOT peJynLTaT CBH~eTenLCTByeT 0 B03-

MO)KHOCTH C03~aHHJI H rrpaKTH'IeCKOrO IIpH

MeHeHHJI HOBOrOTpeKOBOro~eTeKTOpaHOHH-

3HpyiO~HX 'laCTHU - )KH~KOBO~OpO~HOH 

ynLTpaJByKoao:H rryJblpLKoao:H KaMepLI. 

<> IlpOOOAJICOAOCb pa3BU1/1Ue Aa6opamopH020 

ijeHmpa uaKorrneHHH H o6pa6oTKH Hu«bopMa

UHH. YcoaepiiieHcTBOBaua e~HHaH aaToMa

TH3HpoaauuaH CHCTeMa CBH3H acero o6opy

~oBaHHJI ueuTpa. ,D;anLueiiiiiee paJBHTHe rro

ny'IHno HcrronLJoaauHe 3BM HP - 2116C, 

K KOTOpOH IIO~Kmo'leHO ~OIIOnHHTenLHOe 060-

py~oaauHe /a TOM 'IHcne 3KpauHLIH rrynLT/. 

BBO~ B ~eHCTBHe HOBLIX rrporpaMM IIpHeMa 

HH«bOpMaJ.J;HH OT 3KCIIepHMeHTanLHbiX ycT

pOHCTB H BLIBO~a ua ~Hcrrne:H H rpa«borro

CTPOHTenL II03BOnHn Ha'laTL IIIHpOKOe HC

IIOnL30BaHHe 3TOH 3BM B «ilH3H'IeCKHX 

3KcrrepHMeuTax. 3aaepiiiaiOTCJI pa6oTLI no 

BBO~Y B 3KCrrnyaTaJ.J;HIO 3BM M - 6000. 

3BM "MHHCK- 22" OTpa6oTana 6onee 

2200 'laCOB, B TOM 'IHCne 1200 'laCOB Ha 



nHHHH C 3KCnepHMeHTanbHOH annapaTypoH. 

3aKaH'IHBaeTC.H OTna,IJ;Ka CHCTeMbl CB.H3H 

Me>K,IJ;Y 3BM "MHHCK· 22" H li3CM -6. 
Ocy~ecTBneHa CB.H3h MHoroKaHanbHoro 

aHanH3aTopa "TpH,D;aK" C 3BM "MHHCK· 2", 
HCOOnhJyeMOH ,IJ;n.H o6pa60TKH cneKTpOMeT· 

puqecKou HHiilopMa:u;uu. 

() Pa3pa6ambJeaAacb 3AeKmpoHHaJI anna-. 
pamypa ,IJ;n.H liiH3H'IeCKHX 3KCnepHMeHTOB. 

a/ CoJ,IJ;aHa cucTeMa HaHoceKyH,IJ;HhiX 

noru'leCKHX 6noKOB, o6ecne'IHBaiOI.Qa.H npo

Be,IJ;eHHe lllHpOKOrO Kpyra 3KCnepHMeHTOB Ha 

CHHXPOUHKnOTpOHe H yCKOpHTene 76 T3B. 
B 3KcnnyaTa:u;uu Haxo,IJ;HTC.H cahlwe 2 1/lbiC. 

6nOKOB. Pa3pa6aThiBaeTC.H HOBa.H CHCTeMa 

uaHoceKyH,IJ;HhiX 6noKoB Ha HHTerpanhHhiX 

cxeMax. 

6/ PaJpa6oTaHa HOBa.H cepH.H 6noKOB 

B CTaH,IJ;apTe KAMAK ,IJ;n.H perucTpa:u;uu HH" 

lilopMaD;HH H CB.H3H 3KCnepHMeHTanbHOH an· 

napaTyphl C HaKOnHTenbHblMH YCTpOHCTBaMB 

H 3BM: ,IJ;BOH'IHble C'leT'IHKH n.HTH THnOB Ha 

qacTOThl oT 25 ,IJ;o 150 MT~J, c'leT'IHK·Tau

Mep, perHCTp KOHCTaHT, HH,IJ;HKa TOp MarHCT • 

panu, KOHTponnep c clJuKCHpoaaHHhiMH npo

rpaMMaMH, npoaepO'IHble KOHTponnepbl ,IJ;BYX 

THnoa H 6noK BHewHero ynpasneHH.H. 

a/ Pa3pa6oTaH p.H,IJ; npe:u;HJHOHHhiX 

cneKTpoMeTpH'IeCKHX ycTpoucTB ,IJ;n.H aHanu

Ja HMnynhCOB OT nonynpOBO,IJ;HHKOBblX H 

c:u;HHTHnn.HUHOHHhiX ,IJ;eTeKTopoa. CoJ,IJ;aH Ja-
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C nOM ~biO HOHH3aD;HOHllblX H nponop:u;Ho· 

HanbHblX KaMep B 3KCnepHMeHTaX Ha CHHXpo

:u;HKnOT pOHe H ycKopuTene H<I»B3. 

Pa3pa6oTKH 

B o6JiaCTH ycKopHTeJieti 

() 3aeepweH 6oAb wou o6oeM Hay'IHO- uc

cne,IJ;OBaTenbCKHX, KOHCTpyKTOpCKHX H Tex· 

HH'Ie CKHX pa6oT, CB.H3aHHblX C peKOHCTpyK

:u;HeH CHHXPOUHKnOTpOHa B CHnhHOTO'IHblH 

41aJoTp oH /ycTaHOBKa "4»" 1. 
a/ IlpoBe,IJ;eHbl paC'IeTbl no OnTHMH3aD;HH 

CHCTe M bl B036y>K,IJ;eHH.H KOne6aHHH ,IJ;n.H Ja· 

6poca 'laCTHU B BblBO,IJ;HOH MarHHTHbiH Ka· 

Han; p a 3pa6a TblBaeTC.H KOHCTpyKD;H.H >Kene 3-

HO"TOK OBOrO KaHana, paCC'IHTaHa 3neKTpO· 

CTaTH'IeCKa.H CHCTeMa BblBO,IJ;a; BhlnOnHeH 

TeXHH'IeCKHH npOeKT CHCTeMbl BblBO,IJ;a nyq· 

Ka H3 y cKopuTen.H. 

6/ HJroToaneHa MO,IJ;enh ceK:u;HH )Kene3-

HO"TOKOBOrO KaHana H 3aKOH'IeH MOHTa)K 

CHCTe M bl ero nHTaHH.H; H3rOTOBneH H 

CMOHTHpOBaH CTeH,IJ; HOHHOrO HCTO'IHHKa, 

Ha'laTO HCCne,IJ;OBaHHe 3aXBaTa HOHOB B npo· 

:u;ecce ycKopeHHB; HJroToaneH H Hana)KeH 

KOMnne KC .H,IJ;epHbiX H XOnllOBCKHX MarHHTO· 

MeTpOB C aBTOMaTH'IeCKOH HaCTpOHKOH H 

perHCTp a:u;HeH pe3ynhTaTOB H3MepeHHH. 

B/ Ha ,IJ;eHCTByro~eM CHHXPOUHKnOTpo-

p.H,IJ;O'IYBCTBHTenbHblH npe,IJ;yCHnHTenb, no· He CMOH THpOBaHa H BBe,IJ;eHa B 3KCnnyaTaD;HIO 

3BOn.HIO~HH nony'laTb C KpCMHHeBblM ,IJ;eTeK· 

TOpOM paJpeweHHe ,IJ;O 370 3B Ha nHHHH 

17 K3B, pa3pa6oTaHa cepH.H cneKTpOMeTpH· 

'leCKHX yCHnHTeneH H BpeMeHHblX cneKTpo· 

MeTpH'IeCKHX TpaKTOB ,IJ;n.H pa60Tbl npH 60nb· 

lllHX JarpyJKax. CoJ,IJ;aHHa~ annapaTypa 

o6ecne'IHBaeT npose,IJ;eHHe nporpaMMhl 

JICHAIIII Ha BhiCOKOM TeXHH'IeCKOM ypoaHe. 

BBe,IJ;eHO B 3KCnnyaTaD;HIO HeCKOnbKO KOMn· 

neKTOB aMnnuTy,IJ;HhiX npeo6paJoBa Teneu ,IJ;n.H 

,IJ;BYXMepHOro H 8-MepHoro aMnnHTY,IJ;HOrO 

aHanHJa. 

() H3zomoe.l}eHbl 4 cucmeMbl OAJI onpeoeAe
HUJI npOtflUA.Ji ny'IK06 Jap.H)KeHHblX 'laCTHil 

CHCTe M a paCT.JI)KKH BO BpeMeHH npOTOHHOrO 

nyqKa MeTo,IJ;oM C - JneKTpo,IJ;a. Ha 3TOH 

CHCTe M e, .HBn.HIO~eHC.H npOTOTHnOM CHCTeMbl 

pacT .JI)KKH nyqKa ycTaHOBKH "<!»", npoae,IJ;eH 

nepBhiH UHKn uccne,IJ;oBaHHH. OcHOBHhiM pe

JynhTaT OM BBn.HeTC.H yaenH'IeHHe ,IJ;nHTenb

HOCTH B biBe,IJ;eHHOrO npOTOHHOrO ny'IKa npu

MepHO B 10 pa3, KaK H npe,IJ;nonaranocb no 

pac'leTy . Bae,IJ;eHHe 3TOH pacT.JI)KKH noJao

nuno B p.H,D;e liiH3H'IeCKHX 3KCnepHMeHTOB Ha 

npOTOHH OM ny'IKe CHH3HTb liloH B HeCKOllbKO 

,IJ;eC.HTK B pa3, 'ITO o6ecne'IHBaeT B03MO)K· 

HOCTb noCTaHOBKH TOHKHX HCCne,IJ;OBaHHH, 

paHee H e,IJ;OCTynHhiX. 
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Coopy>KeH npoTOTHn BapHaTopa qacTOTbl 
ycxopJIIO~ero nonJI ycTaHoBKH "~" HJ anro
MHHHeBoro cnnaBa 6e3 noKpbiTHJI /B OTnH
'IHe OT paHee npHMeHJIBlliHXCJI BapHa TOpOB 
H3 Me~H C HHKenL·KpeMHHeBbiMHnOKpbiTHJI• 
MH/. BapHaTop ycTaHoBneH Ha ~eHcTByro
~eM CHHXPOUHKnOTpOHe H npOXO~HT HCnbl· 
TaHHJI. IlonyTopaMeCJI'IHaJI 3Kcnnya TaUHJI 
noxaJana o6Ha~e:>KHBaiOIUHe peJynL TaTLI. 
IlpH COOTBeTCTBYIOIUHX HanpJI:>KeHHJIX OTMe
'leHO yBenH'IeHHe HHTeHCHBHOCTH YCKOpeH
HOrO nyqxa B 1,5-2 paJa. 

r/ 3aKOH'IeHo HJroToBneHHe Bcex cex
UHH o6MOTOK BOJ6y>K~eHHJI 3neKTpoMarHHTa 
H noniOCHhiX ~HCKOB. Ha'laTo HJroToBneHHe 
3lleMeHTOB BaKyyMHOH KaMepbl ycTaHOBKH 
"~". Ilpo~On:>KaeTCJI CTpOHTenhCTBO KOMn
neKca He06XO~MhiX TeXHH'IeCKHX 3~aHHH. 

O IIpoOoAJICaAacb pa3pa6omKa npomomuna 
U30XPOHHOZO ijUKAOmpoHa Y -120M C pe
rynHpyeMoH 3HeprHeH. BhlnonHeHhl q epTe:>KH 
Bcex CHCTeM ycxopHTenJI B o6'beMe pa6oqero 
npoeKTa. CMOHTHpOBaHa CHCTeMa nHTaHHJI 
H CTa6HnH3aUHH 06MOTOK MarHHTa H BaKyyM
HaJI CHCTeMa. 3aKOH'IeHbl paC'IeTbl 3neKTpo
CTaTH'IeCKOH CHCTeMbl BbiBO~a ny'IKa H3 yc
KOpHTenJI. BhlnonHeH UHKn pac'leTOB no 
pa3BO~Ke ny'IKOB. B cucTeMy ynpaBneHHJI 
ycKOpHTeneM BKniO'IeHa 3BM M -6000. 
0 B pe3yAbmame meopemut~ecKux uccAei:>o

eaHuil 06Hapy>KeH HOBhiH ~HHaMH'IeCKHH 34J· 
4JeKT pacmHpeHHJI JaMKHYTOH op6HTbl B ne
pHO~'IeCKHX CTPYKTypax MarHHTHbiX noneH, 
nOJBOllJIIO~HH nony'IHTh pe:>KHM YCKOpeHHJI 
'laCTHU C paJ~eneHHbiMH op6HTaMH TOllhKO 
Ha KOHe'IHbiX pa~Hycax YCKOpHTeneH/B OTnH
'IHe OT ycxopHTenJI SOC, r~e Tpe6oBanocL 

paJ~eneHHe op6HT B Te'leHHe Bcero n p ouec
ca yCKOpeHHJI/. 06Hapy:>KeHHbiH 34>4JeKT 
o6ecne'IHBaeT B03MO:>KHOCTh BbiBO~a 100<1<>
HOH HHTeHCHBHOCTH ycxopeHHoro nyqxa HJ 
KaMepbl YCKOpHTenJI, 'ITO JIBllJieTCJI Ba:>KHbiM 
Tpe6oBaHHeM ~nJI CHllhHOTO'IHbiX UHKllOTpo
HOB /HHTeHCHJWOCTh 10-100 MA/. -0 B ce.R3U c pa3pa6omKoil nAaHa paJBHTHJI 
OH.HH Ha 197 5- 1990 rr. npe~no>KeH cHnh-

HOTO'IHbiH npOTOHHbiH UHKllH'IeCKHH YCKO-
pHTenh THna KOllbUeBoro UHKllOTPOHa 
C :>KeCTKOH 4JoKyCHpOBKOH Ha 3HeprHIO 
800 M3B npH HHTeHCHBHOCTH ~o 100 MA. 
Onpe~eneHbl ocHOBHLie napaMeTphi Taxoro 
YCKOpHTenJI. 

Pa6oTa CHHxpo~K~OTPOHa 

N2N2 BH~ pa6oThl BpeMJI 
nn B qacax 

1. 3xcnepHMeHTanh
Hble pa6oThl no 
4JH3HKe 5300 

2. Hccne~oBaHHJI oT
~ena CHHXpOUHKno-

1o 

80,3 

TpOHa 150 2,3 
3. Ilo~rOTOBKa K pa6o

Te 4JH3H'IeCKOH anna
paTypbl H TeXHOno
rH'IeCKaJI no~rOTOB· 
Ka yCKOpHTenJI 1100 

4. 3KCnnyaTaUHOHHhie 
npOCTOH 50 

5. PeMOHTHble H MoH-
Ta~HO·Hana~O'IHble 

pa6oTbl 1830 
6. Pa6oTa MeJOHHoro 

TpaKTa 2700 
7. Pa6oTa CHCTeMbl 

paCTJI:>KKH Me30H· 
Horo ny'IKa 2300 

8. Pa6oTa npoTOHHoro 
TpaKTa 500 

9. Pa6oTa cHcTeMhl 
paCT JI:>KKH npOTOH-
Horo nyqxa 100 

16,6 

0,8 

HHTeHCHBHOCTh BHyTpeHHero nyqxa 
2,3 MKA. 

HHTeHCHBHOCTh BbiBe~eHHoro npoToH
Horo ny'IKa- 1,1.10 I2npom/ceK. 

HHTeHCHBHOCTh "pacTJIHyToro" MeJoH
Horo nyqKa . - 45o/o /OT nonHOH HHTeHCHB· 
HOCTH/ npH 34>4JeKTHBHOH ~nHTenhHOCTH 65o/o 
/OT ~nHTenhHOCTH UHKna/. 



06UIUU 6UO fiUAUHOpU'IeCK020 Ma2HUm
H020 ucKpoeozo cneKmpoMempa. Yc
maHoeKa C030aemc.R 011.11 u3y'leHu.R 
peOKUX pacnaooe nUOH06 U M100H06 
C 60/lbUWU 3tfttfteKmU6HOCmb10 U 6biCO
KUM :JHepzemu'leCKUM pa3peweHueM . 

CfluHmU/1/I.RfiUOHHblil zooocKon flU- ~ 
/IUHOpU'IeCKC20 MQ2HUmH020 UCKpo-
6020 cneKmpoMempa. 

• 



Y'leHbiMU HHcmilmyma noKa3aHa eo3MOJICHOC11fb co30aHUJI mpeKoeozo 
ZOAOZparflU'IeCKOZO OellfeKIIfOpa Ha OCHOee CllfpUMepHOU KaMepbl. Ha 
CHUMKe: ,Pomozparjuu mpeKa 3AeKmpoHa e zeAuu, noAy'leHHbJe nymeM 
80CC11fOH08AeHUJI ZOAOZpaMMbl noc) pa3HbiMU YZAOMU. 

CneKIIPOMemp OAJI uoeHmurjuKaf.IUU nP.oOyK
moe JIOepHbiX peaKijUU, pa6011f010J4UU Ha AU
HUU C 3BM. C nOMOJ4b10 311fOU ycmaH08KU 
uccAeoyemcJI KAacmepHaJI cmpyKmypa .110ep 
U MexaHU3M JIOepHbiX peaKijUU. 

.. 

3aKOH'IeHO U3Z011f08AeHUe OCH08HbiX 06M011fOK 
3AeK11fpOMOZHU11fa CUAbHOIIfO'IHOZO f}ia3011fpO
HO, co3oaeaeMozo e OHJIH Ha 6a3e cuH
xpof.IUKAompoHa. 



Hoeblii eapuamop t~acmombz ycmaHoeAeH Ha c uHXPOIJUIUlOTilpoHe. OH .Re
A.Remc.R MooeAb10 eapuamopa ycmaHoeKu "t;P". 



CmeHo OAR uccAeooeaHUR ucmo~HuKa uoHoe~ 
U f4eHmp'!AbHOU onmUKU ycmaH06KU "<:P". ,. 

Jla CUHXpOf4UKAOmpOHe eeeoeHa 6 3KCnAya-

~ 
ma14u10 cucmeMa pacmRJICKU eo epeMeHu er.a
eeoeHHozo npomOHHOZO ny~Ka. _aAumeAb
HOCMb ny~Ka yeeAu~eHa e 10 pa3. lla 
CHUMKe: pe30HaHCHaR AUHUR CUCmeMbl pac-
MRJICKU. 

~ 
IlpoooAJICaemcR pa3pa6omKa npomomuna U3o
xpoHHozo f4U,CAompoHa Y-120M c pezyAu
pyeMou 3Hepzueu. Co3oaH pa6o~uu npoeKm, 
CMOHmupoeaHa cucmeMa numaHuR u cma6u
Auaat~uu moKoebiX o6MomoK. 



~ 
3AeKIIPOHHaJf MooeA& flUKAompoHa c xecmKou tjoKycupoeKou. Ha Heu 
eeoeiiCJf MOOeAupoeaHue npoijecca ycKopeHUJf ny'lK08 c 60AbiiiUM npo
CIIpaHCIIfeeHHbJM 3apJJOOM 8 npoiiiOHHbJX U30XpOHHbJX ijUKAOifpOHaX . ......,.. 

I 
1 .... .... 
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OmKpbu!lue aHmumpumuJI - maKoe umoz 3KcnepuMeHma, npoeeoeHHozo 
UHmepHai.IUOHaAbHOil zp ynnoil yt~eHbiX OH.JIH Ha cepnyxoecKoM ycKopu
meAe. B pa6omax no noucKy H08biX mJIJtCeAbiX t~acmu1.1 u aHmUJIOep e npo
moH- JIOepHbiX coyoapeHUJIX npu 3Hepzuu 70 T3B ' npuHuMaAu yt~acmue 
yt~eHbte HfPB3. 

: 
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Jla6opaTopHH 
H,QepHbiX 

u peaKQHH 

:r 

~ 

OcHOBHMe ycunux KonneKTHBa na6opa

TOpHH B Te'leHHe HCTeKIIIero ro.n;a 6MnH 

HanpaaneHM Ha COBepliieHCTBOBaHHe YCKOpH

Tenx Y-300 H cucTeMLI TaH.n;eM-UHKnoT

TpOHOB, paCIIIHpeHHe aCCOpTHMeHTa YCKO

pxeMMX HOHOB, nOBMIIIeHHe HHTeHCHBHOCTH 

H 3HeprHH ny'IKOB HOHOB repMaHHX, KpHn

TOHa, KCeHOHa H BblllOnHeHHe 4JH3H'IeCKHX 

HCCne.n;OBaHHH, Ha,ueneHHLIX Ha CHHTe3 

CBepXTX)KellbiX 3neMeHTOB. 

HayqHo-Hcc~eAOBaTe~hCKHe 

pa6oThi 

3KcnepHMeHTbi 

llO CHHTe3y CBepXTIDKeJibiX 3JieMeHTOB 

llpO,D;Oll)KallHCb 3KCnepHMeHTM no CHH

Te3y CBepXTX)KenMX 3lleMeHTOB B peaKUHH 

u + Xe c uenLIO nony'leHHX OTHOCHTenLHO 

.n;onrO)KHBYIUHX x.n;ep c T 1; 2 ? 1 OHJI. 
B pe3ynLTaTe px.n;a o6nyqeHHH ToncToil 

MHIIIeHH 238 U HOHaMH l36 Xe Ha6nro.n;anHCb 

pe.n;Kue co6MTHX cnoHTaHHoro .n;eneHHX . Pac

npe.n;eneHHe HX no BpeMeHH COOTBeT

CTByeT nepuo.n;y nonypacna.n;a TI/2-150 OHeil, 
KOTOpMil He MO)KeT 6MTL o6'bxcHeH HH o.n;

HHM H3 H3BeCTHMX CnOHTaHHO .n;enXIUHXCX 

x.n;ep. lhMepeHHoe cpe.n;Hee 'IHcno HeiiTpo

HOB v Ha aKT CnOHTaHHOrO .n;eneHHX HeH3-

BeCTHOrO H3ny'laTenx OKa3anOCb v ~ 4 , 'ITO 

He cornacyeTcx c TeopeTH'IeCKHMH npe.n;

CKa3aHHXMH OTHOCHTenLHO V .n;nx 3lleMeH

TOB C Z 2 110, BenH'IHHa KOTOporo ,!J;Oll)I(Ha 

6MTL 8-10. llpoae.n;eHHe .n;anLHeilliieil npo

rpaMMM 3KCnepHMeHTOB no CHHTe3y 3ne

MeHTOB C Z > 110 Ha ny'IKaX HOHOB KCeHOHa 

npe.n;ycMaTpuaaeT: 

1/ H3MepeHHe cpe.n;Hero 'IHcna HeiiTpo

HOB .n;eneHHX, 



2/ onpe~eneHue KHHeTuqecKou JHepruu 

OCKOnKOB ~eneHH.R, 

3/ H~eHTH~HKaUHID aTOMHOrO HOMepa 

HJnyqaTenx c noMOIULro cneuuanLHO pa3pa-

6oTaHHOH XHMHqecKOH MeTO~HKH, 
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l!uc11o HeumpoHo8 

28. 06Aacmb noebiWeHHOU ycmou'lueocmu 11oep 
c z -114 u N -184. TOHKUMU AUHUJIMU oaHO 
noAoxeHue U3omonoe c yKa3aHHbiMU Ha pu
cyHKe nepuooaMu noAypacnaoa /e zooax/. 
Illmpuxoeble AUHUU pa3zpaHU'Iuea10111 y'lacm
KU, e KaxooM u3 KomopbiX npeo6Aaoaem 
onpeoeAeHHblu mun paouoaKmueHozo pacnaoa 
I a , f3 UAU C.,4. - cnOH111aHHOe oeAeHue/. 
CuMeoAaMu noKa3aHo noAoxeHue cocmaeHbiX 
Jloep, o6pa3Y10f4UXCJI e peaKI.IUJix232 Th + 76 Ge 
u 238 U + 76 Ge ( • ) ; 238 U + 68 Zn u 
243 Am +68zn( & ) ; 208 Ph + 84 Kr u 
232Th + 84Kr ( x ) , 2'48Cm + 40 Ar ( • ). 

B Ka'lecmee npuMepa eo3MOJKHOU 3BOA101.1UU 
cocmaeHbiX 11oep e peaKI.IUJIX maKozo muna 
cmpeAKaMu noKa3aH pacnao 11opa 308 122 , 
o6pa3oeaewezocJI npu CAUJIHUU 232 Th u 
76 Ge. IIocAe ucnapeHUJI 'lemblpex HeumpoHoe 
u wecmu nocAeooeameAbHbiX aKmoe a - pac
naoa u K - 3axeama 31110 JIOPO npeepaf4aemCJI 
6 U301110n 2881.12 K01110PbiU OOAJKeH oeAU111b
CJI cnoHmaHHO c 'T 112 - 7 'lac. 

-• 
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4/ ucnonLJOBaHHe Macc-cenapaTopa c 

BhiCOKOH 3~~eKTHBHOCThiD ~n.R onpe~eneHH.R 

Macchi cnoHTaHHO ~enxxuerocx x~pa. 

BLm onHeHHe HaMeqeHHOH nporpaMMLI 

3KCnepHMeHTOB CB.R3aHO C yBenuqeHHeM 3~

~eKTa, a 3TO, B CBOID oqepe~L, Tpe6yeT 

CyiUeCTBeHHOrO nOBLIWeHH.R HHTeHCHBHOCTH 

H 3Hepr HH HOHOB 136 Xe . il03TOMY OCHOB

HLie Y CHITH.R B pa6oTaX no CHHTe3y CBepx

T.R)I(enLIX JneMeHTOB B 1973 ro~y 6LinH 

HanpaBn eHLI Ha CHHTe 3 JneMeHTOB C Z > 110 

B peaKuuxx nonuoro cnHHHHH B3aHMo~eu

CTByroruux .R~ep C o6pa30BaHHeM COCTaBHOrO 

x~pa I p uc. 28/. llpoae~eHHLie pauee onLITLI 

no CHHTe3y 125 JneMeHTa H ero 6nH)I(aHWBX 

coce~eH B peaKUHHX C UHHKOM n03BOnHnH 

ycTaHOBHTL ~n.R peaKUHH 238 U + 66 Zn , 

243 A m + 66 (68)z0 aepxHloro rpauuuy 

ceqeHHH o6pa30BaHH.R CnOHTaHHO ~en.RIUHXC.R 

.R~ep as{ :S,. 10-30 - 10 -3l CM 2. BMEfCTe 

C TeM. BOnpoC 0 nepcneKTHBHOCTH pa3nHq

HhlX nyT eH HCKYCCTBeHHOro CHHTe 3a CBepx

T.R)I(enLIX JneMeHTOB BeCLMa CnO)I(eH. llo 

px~y o u eHOK, uau6onee 6naronpH.RTHOH pe

aKuueu ~nx CHHTe Ja x~ep c Z > 110 u 

N -184 pu nonuoM cnHHHHH B3aHMO~e8cT-

BYIDIUHX .R~ep HBnHeTCH peaKUHH 
232

Th + 
76

Ge, 

r~e ~nx cocTaBHoro x~pa 308122 O)I(B~a
nacL M HHHManLHa.R 3HeprH.R B036y)l(~eHH.R 

15-20 M 3B, a ceqeuue o6pa3oBaHHH x~ep 

C Z > 1 10 B OCHOBHOM COCTOHHHH -

10 -28 - 10-30 CM~llepBLie 3KCnepHMeHThl 

no HJyqe HHID 3HepreTHqecKOH 3aBHCHMOCTH 

~n.R peaKUHH ~eneHH.R H nepe~aqu HyKnOHOB 

npu B3aHMo~eHCTBHH 232 Th c uouaMH 74 Ge 

nOKa3anH, qTo MHHHManLHa.R 3HeprHH B03-

6y)l(~eHH .R COCTaBHOrO .R~pa 308122 Ha 6apL

epe oKa3LIBaeTcH 40-50 M3B. C yqeTOM 

3THX ~aHHLIX H pe3ynLTaTOB OnLITOB C UHH

KOM B 3KCnepHMeHTaX no CHHTe3y CBepx-

T.R)I(enLIX JneMeHTOB B peaKUHH232Th +74;76Ge 

6on:bwoe BHHMauue o6paruanocL ua noBLiwe

HHe qyBCTBHTenLHOCTH MeTO~HKH. 
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Ha puc. 29 cxeMaTuqecKH noKaJaHo 

3KCnepHMeHTanhHOe ycTpOHCTBO, C no

MOII.lhiO KOTOporo MO:>KHO perHCTpHpoa·aTh 

CllOHTaHHO Aemlll.lHeCH HApa C nepHOAOM 

nonypacnaAa OT 10-3ceK AO 100 OHeil, ecnu 

ceqeHHe HX o6pa30BaHHH 10 -34 cM2 . B pe-

3ynhTaTe 3KcnepuMeHTOB 6hma nony qeHa 

BepXHHH rpaHHUa 06pa30BaHHH CllOHTaHHO 

AenHII.lHXCH HAep c Z ;:: 110 B yKa3aHHOM 

HHTepsane nepHOAOB nonypacnaAa Ha y p osHe 

a f :;, 10-34 cM2. YKa3aHHaH rpa HHUa 
s 3 4 

B 10 -10 pa3 HH)I(e 3HaqeHHH, AOCTHrHy-

ThiX paHee, H B 10 4 -10 6 pa3 HH)I(e 

3HaqeHHH TeopeTHqecKHX OUeHOK. 0 T CyT

CTBHe 3cPcPeKTa MO)I(eT 6h1Th CBH3aHO CO 

3HaquTenhHOH MHHHManhHOH 3HeprHeH B03-

6y)I(AeHHH 40-50 M3B, qTo, B CBOIO oqe

peAh npHBOAHT K CHnhHOH KOHKype HUHH 

Aene~~H B npouecce ucnycKaHHH 4-6 HyK

noHoB, He06XOAHMhiX AnH nepeXOAa B OCHOB

HOe COCTOHHHe. 

{ 

/ 

4 ~A 

s 

6 

29. CxeMa pezucmpaijuu KopomKOJICU8YIJIUX 
cnoHmaHHO oeARIJIUXCR npooyKmoe pea Kijuu: 
1 - ny<~OK UOH08 Ge ; 2 - (JoAb2a U3 muma
Ha; ~ 3 - eooR~e oxAaxoeHue; 4 - epa ~J~aKJ
UIUUCR oucK - c6opHuK npooyKmoe Ro epHbJX 
peaKijUU; 5 - oemeKmop OCKOAK08 OeA eHUR; 
6 - MUWeHb ( 232Th, 238U). 

CHHTe3 

Tpa.HapepMHeBbiX 3JieMeHTOB 

H HCCJieAOB8.HHe HX CBOHCTB 

0 ,4AR XUMU'leCK020 U3y'leHUR mpaHCaK-
1/lUHUOHblX 3AeMeHmoe c Z > 103 pa3pa6o

TaHa HOBaH MeTOAHKa ra30BOH XHMHH, Ha

ueneHHaH Ha HJyqeHHe 6pOMHCThiX COeAH

HeHHH. B KaqecTBe 6poMHPYIOII.lero areHTa 

HCDOnh3YIOTCH naphl 6pOMa H Tpex6pOMHCTO

ro 6opa. 3KCnpeCCHOCTh MeTOAa, TO eCTh 

speMH, JaTpaqusaeMoe Ha "xuMuqecKyiO 

nepepa6oTKy" a TOMa c MOMeHTa ero o6pa-

30BaHHH, He npeBhiiiiaeT 0, 1 ce K. B HOBOM 

UHKne OllhiTOB C ABYXCeKyHAHhiM CllOHTaHHO 

AenHII.lHMCH H30TOllOM HHnhCfiOpHH /3neMeHT 

105/ fihlnO 3aperHCTpHpOBaHO 11 aTOMOB 

3Toro 3neMeHTa. 3oHa 6poMHAa HHnhc6opHH 

Ha TepMOXpOMaTorpacl>uqeCKOH KOnOHKe 6hi

na OTqeTnHBOH, qTo ll03BOnHnO HaAe)I(HO 

•• ~~~~'3 
'lT1 ,_'1.. .:::-·· --==0 Ott . 

~~ - , ~ 
~ ~~· 20 

..... 

·:t~~ 
10 
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30. 3KcnepuMeHmaAbHaR annapamypa, meM
nepamypHbJU peJICUM, ou(J(JepeHijUQAbHOe U 
UHmezpaAbHOe pacnpeOeAeHUR pa3AU'lHblX 
QK1/lU8HOC1/leU 8 3KCnepuMeHmax C 6pOMUOOM 
HUAbc6opuR. Kpyxo<~KU u zucmozpaMMbl -
OAR mpeKO(J 01/l OCKOAK08 oeAeHU.R Nb . 8HU3Y 
oaHo pacnpeoeAeHue u3omonoe Hf . ' 
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31. IlpUMep mepMOXPOMa1/IOZparPU~eCK020 
pa30e/leHUJI C/lOJKHOU CMeCU 3/leMeH1/106 6 no-
1/IOKe CMecu napo6 x11opa u ~embapexxAo

pucmozo yz11epooa. 

BLUIBHTL HeKOTOpLie pa3nHqHJI B neTyqeCTH 

6pOMH,l:\OB HHllLC60pHJI H ero I'OMOnora -

aao6ax I puc. 301. 
0 BblnOAHeHbl MoOellbHble 3KcnepuMeH1/Ibl 

,1:\llJI HJyqeHHJI B03M0)1(}10CTH pa3,!:\eneHHJI 

CBepXTJI)I(ellLIX 3neMeHTOB C Z ;:-: 108 MeTO" 

,1:\0M raJoBoii TepMoxpoMaTorpa<lJaa. OnLITLI 

npOBO,l:\HllHCL Ha na6opaTOpHOH ycTaHOBKe 

C KBapueBOH KOllOHKOH B ,1:\HanaJOHe TeMne • 

paTyp OT 800 ,1:\0 20° C. BLino HJyqeao 

ITOBe,l:\eHHe XnOpH,l:\OB OKOllO 50 H3BeCTHLIX 

JneMeHTOB. BonLWHHCTBO H3 nux o6paJyeT 

qeTKHe a,l:\COp6UHOHHLie 30HLI, KOTOpLie MO)I(· 

HO xapaKTepH30BaTL TeMnepaTypoH B TOqKe 

MaKCHMyMa KoauenTpauaa I puc. 31/. 06aa

py)l(eHa Koppenxuux Me)l{.z:\Y onpe,l:\eneHHLIMH 

CBOHCTBaMH MaKpOKOnaqecTB BeiUeCTBa 

COe,l:\HHeHHH H HX ITOBe,l:\eHHeM B qpe3BLiqaii

HO HH3KHX KOHUeHTpaUHJIX.3TH 3KCnepHMeH

TLI Ba)I(HLI ,1:\llJI onpe,l:\eneHHJI B03M0)1(}10CTH 

BLI,l:\eneHHJI "HeBeCOMLIX KOnaqecTB" CBepx

TJI)I(ellLIX JI,l:\ep, nonyqeHHLIX npH CHHTe3e 

aa ycKopaTe.J!e. C,l:\enaHLI oueHKH TepMoxpo

MaTorpa<lJaqecKoro noBe,l:\eHHJI xnopa~oB 
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npe,l:\n naraeMLIX CBepXT Jl)l(ellLIX 3lleMeH • 
TOB. 

Ha aaanaJaTope aeiiTponoB ,1:\eneaax, 

pa6oTaromeM Ha nHHHH c Manoii 3BM TPA-
1 001 H HMeiOIUeM J<P<i>eKTHBHOCTL perHCT

paUHH · HeHTpOHOB 48%, H3MepeHLI pacnpe· 

,1:\eneaa x qacna aeiiTpoaoB Pv ,l:\nx244Cm a 

246 Cm . Onpe,l:\eneao cpe,l:\nee qacno aeiiT

pOHOB I(a aKT CllOHTaHHOI'O ,1:\eneHHJI ,1:\llJI 

246Cm Iii= 2,98 ± 0,031, 246Cf 1 v = 
= 3,14 ± 0,091 a 256Fm I v = 3,73 ± 0,181. 

IJpe,l:\llO)I(eH Me TO):\ BOCCTaHOBlleHHJI pacnpe

,1:\eneHHH MHO)I(eCTBeHHOCTH HeHTpOHOB ):\e

neHHJI Pv no 3KcnepnMeHTanLHLIM ,1:\aHHLIM, 

nonyqe HHLIM npH OTHOCHTenLHO HH3KOH J<lJ· 

<lJeKTHBHOCTH ,1:\eTeKTOpOB HeHTpOHOB ( , 

aaqaaa JI C c 20o/o. 3THM MeTO,l:\OM BOC

CTaHOBneHLI Pv MJI 255fm , 256fm a257fm. 

OoHcK H30Tonos csepxTIDKeJibiX 3JieMeHTOB 

B npHpO,D;HbiX MaTepHaJiaX 

0 Ilp oooAJKa/lucb 3KcnepuMeH1flbl no noucKy 
c6epxm.RJKe/lbiX 3/leMeHmo6 6 npupooe c ac

nonLJ OBaiaeM 6onLwax nponopuaoaanLHLIX 

cqeTqHKOB, perHCTPHPYIOJUHX OCKOllKH CITOH

TaHHOI'O ,1:\eneHHJI, H HeHTpOHHOI'O ,1:\eTeKTOpa, 

ycTanoBneaaoro B conxaoii waxTe. llyB

CTBHTe nLHOCTL nponOpUHOHanLHLIX cqeTqa

KOB noJBonxna o6aapy)I(HTL B o6paJuax 

npnMe c L cBepxTJI)I(enoro JneMeHTa aa ypoB

ae TIC = 10 22 Aem, r,l:\e T -nepHO.I:\ nony

pacna,l:\a, C - KOHUeHTpauax cBepxTJI)I(enoro 

3lleMeHTa. lJyBCTBHTenLHOCTL HeHTpOHHOI'O 

,1:\eTeKT opa JaBacena OT BenaqaaLI i7- cpe,l:\

aero . qacna MI'HOBeHHLIX HeHTpOHOB, HC • 

nycKae MLIX Ha aKT CITOHTaHHOI'O ,1:\eneHHJI. 

3Ta J a BHCHMOCTL npHBe,l:\eHa Ha pUC. 32. 
C uenL ro noacKa B npapo,l:\e 3KacBnnua I z = 

=1141 6LinO HJyqeao HeCKOllLKO ,1:\eCJITKOB 

o6pa3UOB CBHHUOBLIX cynL<lJH.I:\HLIX PY.z:\, o6o

ra{UeHHLIX raneHHTOM, a TaK)I(e cynL<lJH,l:\a· 

MH As , Sb. BLinn accne,l:\oBaHLI npoMLIW· 

neHHLie B03I'OHLI KaMeHHOI'O llHTLJI, B03I'OHLI 

BLICOK TeMnepaTypHLIX <lJyMapon BynKaHH" 
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32. 3a6UCUMOC111b 'IY6C1116U111€AbHOC111U H€U111-
pOHH020 0€111€K1110pa (TIc ) 0111 cpeo Hezo 
'IUCAQ• M2H06€HHbiX H€U111POH06 Ha QK111 c noH-
111QHH020 oeAeHUJI ii . T- nepuoo noAy pac
naoa, C - KOHlJ€H111pafiUJI c6epx111JIJKe Aozo 
3A€M€H111::Z. 

'leCKOrO llpOHCXO)K)J;eHHH, B KOTOphiX K O:Jcl>

cl>HUHeHT o6oraiUeHHH CBHHUa paBeH 1 0 
2 

-

10 3 • Hccne~oBaHbi amoMocunuxaThl, o 6o

raiUeHHhle pe~KHMH IUeno'IHbiMH :JneMeH Ta

MH H TannueM. B 6onhiiiHHCTBe o6pa3 UOB 

KaKoii-nH60 H36biTO'IHOH aKTHBHOCTH He 

6hlno o6Hapy)l(eHo. Ha HeKOTOphlx CBHHUO

BhiX cynhcl>H~HbiX py~aX H3 MeCTOpO)K)J;e HHH 

c "HH3KOTeMnepaTypHoii accouuauueii MH

HepanoB" Ha6mo~ancH oqeHh cna6hlii 3 4>cl>eKT 

cnoHTaHHoro ~eneHHH, KOTOphlii TPY~Ho OT

HeCTH xct>oHy. O~HaKo peJynbTaThl, nonyq eH

Hhle C llOMOIUbiO nponOpUHOHallbHbiX C'leT

'IHKOB, r~e T /C :: 4.10 21 Ae111, MoryT 6 biTb 

cornaCOBaHbl C ~aHHbiMH HeHTpOHHOrO ~e

TeKTOpa TOllbKO B npe~nOllO)I(eHHH O'leHb 

Manoii BenH'IHHhl ii = 1 ,5. 

0 Hayt.taAacb 603MOJICHOC111b 6bU6AeH UJI u 

UO€H111UfPUKQlJUU CA€006 C6epX111JIJIC€AbiX KOC--Mut.tecKux 110ep Tl MUHepaAax ua Me111eopu 111o6. 

06Hapy)l(eHO, 'ITO OllHBHHhl H3 MeTeOpH TOB 
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33. PacnpeoeAeHue OAUH cAeoo6 111JIJICeAbiX 
KOCMU'I€CKUX JIOep 6 OAU6UHQX U3 Me111eOpU111Q 
"MapbJ1Aax111u". CAeObl c OAUHOii C6buue 

450 MKM coo1116e111C1116Y10111 o6Aac111u 110ep c 
Z >70. 

"JIHUOBCKHH XyTop" H "MapbHnaXTH" co

~ep:>Ka.T 6onbiiiOe 'IHCllO cne~OB KOCMH'IeCKHX 

H~ep rpynnhi )l(eneJa /6.10 6 111p/cM 2/, H~ep 
c Z '> 40 /5-15.10 3 111p/cM2j. Ilo~po6Ho 
HCCne~oBaH 34>cl>eKT COKpaiUeHHH ~llHH Cne~OB 
B 3THX o6pa3UaX flO~ B03~eHCTBHeM 6onbiiiHX 

~03 npOTOHOB H npH TepMH'IeCKOM OT)I(Hre 

/puc. 33/. IlpoBe~eHHaH xanu6poBKa qyB

CTBHTenbHOCTH OllHBHHOB K B03~eHCTBHIO 

HOHOB Ti , Zn , Ge , Kr , Xe noxaJana, 

'ITO perpeCCHH cne~OB yKa3aHHbiX OllHBHHOB 

B KOCMH'IeCKHX ycnOBHHX MOrna npHBeCTH 

K COKpaiUeHHIO ~llHHbl TpeKa ~nH Z 2: 40 

He 6onee 'I eM Ha 20- 25o/o. IlpOCMOTp 6 MM 3 

MHHepanoB npHBen K o6Hapy)l(eHHIO 16 cne

~OB ~nH H~ep C Z > 70, H3 HHX 5 cne~OB 
HMeiOT ~llHHhl 600-700 MKM H MOryT 6h1Tb 

OTHeCeHbl K o6naCTH C Z ~83, 'ITO 3KBHBa

neHTHO BCeM Ha6mo~aBIIIHMCH H~paM C Z > 70 



a rpynne II.<l>ayrrepa- P .Ilpaiica B 1968-

1972 ZZ. MeTO,IJ:OM npHMOH perHCTpai.J;HH Ha 

wapax-JoH,nax. HMeiOIUHeCH orrHBHHhi H3 

'IHCJia yKa3aHHhiX MeTeOpHTOB ll03BOJIHIOT 

npOBO,IJ:HTh llOHCKH CBepXTH:>KeJibiX H,nep B CO

CTaBe nepBH'IHOrO KOCMH'IeCKOrO H3Jiy'leHHH 

C 3<iJ<iJeKTHBHOCThiO, B COTHH pa3 60JibllleH, 

qeM npH HCll0Jih30BaHHH wapoa- 30H,IJ:OB. 

Jbyqe.HHe 
npoTOHHoro pacna.n;a ».n:ep 

B 1973 ro,ny JaaepweHLI pa6oThl no 

coJ,naHHIO Macc-cenapaTopa li3MC-2 Ha 

nyqKe I.J;HKJIOTpOHa TH:>KeJihiX HOHOB. 

li3MC-2 npe,nHa3Ha'leH ,IJ:JIH H3y'leHHH npo-

TOHHOrO pacna.na H,nep H Hccrre,noaaHHH 

CBOHCTB KOPOTKO:>KHBYIUHX H30TOllOB, norry

qaeMhiX B peaKI.J;HHX C TH:>KeJibiMH HOHaMH. 

,lJ;rrH cenapaTopa pa3pa6oTaH 3<P<iJeKTHBHLiii 

BhiCOKOTeMnepaTypHhiH HOHHhiH HCTO'IHHK C 

noaepxHOCTHoii HOHH3au;Heii. MHweHL, o6rry

qaeMaH TH:>KeJILIMH HOHaMH, pacnorro:>KeHa 

BHe HCTO'IHHKa. IlpH TeMnepaType HOHH3a

TOpa - 2500° C BpeMH BhiHOCa aKTHBHOCTH 

H3 HCTO'IHHKa - 1 CeK. 3<lJ<PeKTHBHOCTh ce

napaTopa paaHa 30-35o/o ,nrrH 6apHH HI.J;e3HH. 

,lJ;eTeKTHpyiOlll;aH CHCTeMa ll03BOJIHeT B <iJo

KaJibHOH llJIOCKOCTH perHCTpHpOBaTh a , p 
H npoTOHHoe HJrryqeHHe. Pa3,nerreHHLie HJo

TOnhl C06Hpa10TCH cneu;HaJibHhiM ,IJ:HCKOM

KOJIJieKTOpOM, KOTOphiH nepHO,IJ:H'IeCKH nepe

HOCHT aKTHBHOCTh K ,neTeKTOpaM H3Jiy'leHHH. 

06ecneqeHa BhiCOKaH Ha,ne:>KHOCTh pa60Thl 

BCeH CHCTeMbl li3MC- 2 B Te'leHHe ,IJ:JIHTeJIL

HhiX 3KCll03HI.J;HH Ha nyqKe TH:>KeJihiX HOHOB 

I puc. 34/. 
B nepaoii cepHH 3KcnepHMeHTOB c Hc

noJih30BaHHeM li3MC- 2 OTKphiThl HOBbie 

H3Jiy'laT~JIH 3ana3,IJ:b1Bal0lll;HX npOTOHOB 
11 6cs /3,9 + 0,4 ceK/, 121Ba /5,35 ± 

± 0,3 ceK/,- 121 Ba /29,7 ± 1,5 ceK/ 
H H3MepeHbl npOTOHHble cneKTphl: ,IJ:JIH H3-

nyqaTerreii 11 6 Cs H 12 1 Ba norryqeHhl 

TaK:>Ke p I p :;r - OTHoweHHH. Ha puc. 35 
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34. a/. CxeMa Mace- cenapamopa Ei3MC- 2 
Ha n)''lKe 1TIJIJICeAbiX UOH06: 1 - MUWeHb; 
2 UOHHbiU UC1TIO'IHUK, 3 - YCKOpJIIOUIUU 
3AeKmpo o; 4 - MaZHU111HbiU 3KpaH, 5 - nOAIOC 
MaZHU1Tia, 6 - MaZHU111, 7 - UleAb- KOAAUMa-
1TIOp OAJI ebtOeAeHUJI u3omona c onpeoeAeH
HbiM A ; 8,10 - noAY'!_P0600HUK06biU oemeK
mop, 9 - epaUiaiOJIIUUCJI c6opHUK. 6/. HH
meHcueHocmb 6ema- C'lema e fPOKaAbHOU nAoc
Kocmu Ei3MC- 2 KaK fPYHKf.IUJI HanpJIJICeHHO
C1TIU MaZHU1TIHOZO nOAJI j"cneK1Tip MaCC U30-
1TIOn06 t~ e3UJI "/. 
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36. OIIHorueHue ebrxoooe u3omonoe ije3UJI 
Ha li3MC- 2 u cenapamope "H30Aboa" 
/l(EPH/. 

npHBeAeH cnexTp npoTOHOB 119 Ba. H JoTon 
6Lln nonyqeu B peaxuuu 92Mo (32S, 2p-3 n) II9Ba. 

CneKTp HMeeT THnH'IHYIO An.H :HOB o 6naCTH 
.HAep rpocc-cTpyxTypy, xoTopa.a: onpeAen.a:
eTc.a: ABYM.H xouxypupyiDIUHMH $axTopaMH: 
pOCTOM OTHOCHTenLHOB npOTOHHOB lliHPHHLI 
r I r H yMeHbllieHHeM Bepo.HTHOCTH f3 + -

pcfcnaAa c yaenH'IeHHeM 3HeprHH BOJ 6 y)I(Ae
HH.H AO'Iepuer<r.a:Apa. 

llony'leHHLle AaHHLle aHanH3HPYIOTC.H C 
nOMOIUbiO CTaTHCTH'IeCKOB MOAenH npouecca 

HCnycKaHH.H JanaJALIBaiOIUHX npOTOHOB AnH 
H3Bne'leHH.H HH$OpMaUHH 0 CHnOBOB $yHKUHH 
6eTa-pacnaAa H nnoTHOCTH ypoaueB: AO'Iep
uero .a:.n:pa. Mo)I(HO npoaeCTH oueuxy 3~ex
THBHOCTH HCnOnLJOBaHH.H T.H)I(enLIX HOHOB 
H npoTOHOB BLicoxoB: 3HeprHH AnH nony'leHHH 
HeBTpOHO.IIe$HUHTHLIX .HAep Ha npHMepe 
peaxuuu 92 Mo( 90 Zr) + 32 S . Ha puc. 36 
npHBeAeHO OTHOllieHHe BbiXOAOB H30TOnOB 
ueJH.H ua li3MC- 2 H ua cenapaTope "lfJonL
Aa" /U.EPH/. BHAHO, 'ITO no Mepe yaenuqe

HH.H HeBTpOHHOrO Ae$HUHTa HCnOnLJOBaHHe 
T.H)I(enLIX HOHOB CTaHOBHTCJI 6onee BLlrOA
HbiM. Tax, BLIXOA 116 Cs B peaKUHH c 32 S 
6onee 'leM B 100 pa3 npeBLirnaeT BLIXOA 
3TOrO H30TOna npH HCnOnLJOBaHHH 6biCTpbiX 
npOTOHOB. 

CnoHTaHHO AeR~ec» 

H30Mepbl 

0 3any~eH MUKpompoH c 17 op6umaMu . 
llony'leH BhiBeAeHHbiB ny'IOK 3neKTpOHOB 
c 3HeprueB: 10 M3B H HHTeHCHBHOCTLIO AO 
20 MKA. MuxpoTpoH noJBon.a:eT npoBOAHTL 
lliHpOKHB Kpyr HCCneAOBaHHB no $H3HKe Ae
neHH.H H H3y'leHHIO CnOHTaHHO Aen.HIUHXC.H 
HJOMepoB ua nyqxe y -I<BaHTOB. Ha'laTLI 
OnhiTbl no nOHCKaM KOHBepCHOHHbiX 3neKT
pouoa, ucnycxaeMLIX npH o6pa3oBaHHH 3THX 
H30MepoB. 

0 Ha peaKmope l(Htl>H/ Jiyoanerum/ npo
eeoeHbl onbltllbl no U3MepeHUJIM cneKmpoo 
y- Ay~eu, ucnycxaeMLIX npu o6pa3oBaHHH 
CnOHTaHHO Aen.HIUerOC.H H30Mepa 236 U B 

npouecce paAHauuouuoro JaxaaTa TennoBLIX 
ueB:TpoHOB. HAeHTH$Hxauu.a: y -nepexoAOB, 
Jacen.HIOIUHX H30Mepuoe COCTO.HHHe, npOHJ
BOAHnaCb no JaAep)l(aHHbiM COBnaAeHH.HM 
y-xaaHTOB c ocxonxaMH Aeneuu.a: . Ha ocuo
BaHHH H3MepeHHbiX cneKTpOB 06Cy)I(AaeTC.H 
CXeMa ypOBHeB .HApa236U BO BTOpOB noTeH
UHanLHOB .HMe. 
0 Ha IIUKAompoHe HAt/> /liyxapecm/ U3Me-

peHbl Y2A06ble pacnpeoeAeHUJI OCKOAKOB 



cnOHIIIQHHO 0€/lJIUIUXCJI U30Mepoe 237 Pu 
240 Pu u 241 Cl!l , o6pa3Y10UIUXCJI e peaK
f.#UJIX (a, 2n) . Hccne.noaaHo BDH.IIHHe caepx

TOHKOrO 3JleKTpOMarHHTHOrO B3aHMO,neii:

CTBH.II HOHH30BaHHOH o60DO'IKH aTOMa Ha 

yrnoaoe pacnpe.neneHHe. ,D;n.11 3Toro cpaBHH

aanacb yrnOBa.ll aHH30TpODH.II OCKOJlKOB ,ne

neHH.II .11,nep OT,na'IH, JleTeBWHX B BaKyyMe 

H pa3JlH'IHblX ra3aX. Ha OCHOBaHHH H3Me- • 

peHHOH yrDOBOH aHH30TpODHH o6cy~aeTC.II 
BODpOC 0 CDHHaX CDOHTaHHO ,neD.IIIQHXC.II 

H30MepOB. 

Hei1:TpOHOH36biToqHbie H30TOTihi 

Jieri<Hx 3JieMeHTOB 

<) IlpOOO/IJICQAUCb pa60IIIbl no noAy'leHU10 
U U3Y'l€HU10 C60UC1116 H€UIIIPOHOU36biiiiO'lHbiX 
U301110noe A€ZKUX 3A€M€H11106, DOJlyqaeMblX 

B peaK:UH.IIX nepe,na'IH C T.ll)l(eJlbiMH HOHaMH . 

JiblnH nony'leHbl HaH6onee T.ll)l(enble H30TODbl 

yrnepo,na 19 C H 20C npH B3aHMO,neii:CTBHH 

HOHOB 22 Ne c 232Th. H30TOD 20C 6bln 

E.r ~ 3,80 t:0,15H.B 

O_s· =5,87t QfB H38 ~i ~., ... ~~~ 
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ffJ! 
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f035 ~+ 
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37. CxeMa ypoeHeil .110pa 41 Ar , eo36yx
oaeMbiX npu {3- pacnaoe .110pa 4 1 Cl. 
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3aperHcTpHpoaaH anepable. H.neHTH~HKa:UH.II 

H30TOD OB OCyi:QeCTBJl.IIJlaCb C DOMOI:QbiO yco 

BepweH CTBOBaHHOH MeTO)lHKH, BKDIO'IaiDI.Qeii: 

B HaCTO.III:Qee BpeM.II MarHHTHblH aHaJlH3, 

MeTo.n ~E, E H H3MepeHHe apeMeHH npo

neTa 'laCTH:Ubl OT MHWeHH ,no ,neTeKTOpOB. 

0 Ilp u noMOUIU Mace- cenapamopa 
3MCHAIITH Ha AUHUU c f.#UKAOIIIPOHOM 
Y- 300 6b1A uccAeooeaH f3 -pacnao Hoeozo 
U3omona 4 lCl. H3oTon 4 ICI nonyqanc.ll ape

aK:UHH 181Ta ( 40Ar, 41 Cl) • H~1MepeHbl MaKcH

ManLHa .ll 3HeprH.II (3 -qacTHn H noDHa.ll 3Hep

rH.II (3 -pacna,na, KOTOpble paBHbl COOTBeT

CTBeHHO 3,80± 0,15 H 5,67 ±0,16 M3B.Ilepu

o,n nonypacna.na 41 Cl cocTaBn.lleT 34 ± 
± 3 ce K I puc. 371. 

MexaHH3M 

B3aHMO,ll;8HCTBH.H T.IDKeJibiX HOHOB 

C .H,ll;paMH 

0 H3MepeHbl ce'leHUJI o6pa3oeaHu.R, yz
A06ble pacnpeoeAeHUJI u 3Hepzemu'lecKue 
cneKmp bl 3AeMeHmoe om B oo Ca - npo,nyK

TOB p e aK:UHH nepe,na'IH - npH B3aHMO,neii:

CTBHH HOHOB 40 Ar C 232Th npH 3HeprH.IIX 

297 H 388 M3B. IloKa3aHo, 'ITO peaK:UHH 

nepe,na 'IH MoryT npoTeKaTL B l);lopMe KBa3u

ynpyr oro H rny6oKoHeynpyroro npo:ueccoa. 

O:ueHe H KpHTH'IeCKHii yrnoaoii MOMeHT co

CTaBHOii cucTeMbl 232Th + 40 Ar , paBHblii 

-lOOil I puc. 381. 
0 H 3y'leHbl Maccoeble u 3ap.11ooeb1e pac

npeoeAeHUJI npooyK11106 OeAeHUJI IIIJIJIC€/lbiX 
COCIIIQ 6 HbiX JIOep, o6pa3y10IQHXC.II B peaK:QH.IIX 

I8ITC\ +84 Kr , I81Ta + I36Xe ,238 u +I36Xe , 
238u + I29Xe. Ha puc. 39 npuae,neHbl H3o

TOnHble H Maccoable pacnpe,neneHH.II .11,nep, 

o6pa3y 10IQHXC.II B peaK:QHH I81Ta + I36Xe . Hx 

WHpHHa H DOJlO)I(eHHe MaKCHMyMa XOpOWO 

cornac yiOTC.II c TeM, 11ero MO)I(HO O)I(H,naTL 

B npe,nDOJlO)I(eHHH 0 ,neneHHH COCTaBHOrO 

.11,npa I HnH COCTaBHOH CHCTeMbii, o6pa3yro

I:QerOC.II B peaK:UHH DODHOrO CJlH.IIHH.II 181Ta H 

136 Xe . H3oTODHble pacnpe,neneHH.II .11,nep 30-
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38. YzAo6ble pacnpeoeAeHU.R 3AeM eH1/I06 om 
KUCAOpOOa 00 KQAbijUJI, o6pa3yeMbiX 6 peaK
ijUU nepeoa~u npu 63au.Mooeucm6 uu uoH06 
40 Ar c 232 Th. 

: 
39. H3omonHbre u Macco6bte pacnpeoeAeHUJI 
.110ep, o6pa3YIOUIUXCJI 6 peaKfiUU 181 Ta + l36 Xe. 



40. H3omonHbte pacnpeoeAeHuJI .110ep 30Aoma, ~ 
noAy'leHHble npu 06Ay'leHUU MUUleHU l81Ta 
uoHaMU 40 Ar , 84 Kr u 136 Xe. 

. 
:0 
:s: 
t:( 
(J) 

f-o 
:s: 
u 
0 
:0 
f-o 
0 

(J) 

:s: 
:0 
(J) 
0" 
(J) 

u 

M8CCOB08 qacno 

• 79 
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HOHOB 74 Ge 

...... 
41. 3a6UCUMOC11tb Ce'leHUJI OeAeHUJI /U30· 
monbl 30Aoma/ u peaKr~uu nepeoa<~ /u3omo
nbl mopu.11, npomaKmuHuJI u ypaHa/ om 3Hepzuu 
6oM6apOUPY10UIUX UOH06 e peaKijUU 232Th + 
+ 74 Ge. 
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noTa, o6pa3yiO~HXCB rrpH o6ny'leHHH I81Ta 

HOHaMH 40 Ar , 84 Kr H 136 Xe I puc . 401, 
CBH,IJ;eTellhCTBYIOT 0 TOM, 'ITO C yBenHJ.leHH

eM aTOMHOrO Beca COCTaBHOH CH CTeMbl 

pe3KO B03pacTaeT BhiXO,IJ; HeHTpOH00 6ora

meHHhiX B.IJ;ep. lihlnH H3y'leHhi 3HepreTH'Iec

KHe 3aBHCHMOCTH Ce'leHHB o6pa30BaHHB TB

)KellblX OCKOllKOB IH30TOIIbl 30llOTal H rrpo

.IJ;YKTOB peaKu;Hii rrepe,IJ;a'IH, rrony'leHHhiX rrpH 

o6nyqeHHH 232 Th HOHaMH 74 Kr B IIIHPOKOM 

,IJ;Harra3oHe 3Hepruii. lloKa3aHo, 'ITO Kyno

HOBCKHii 6apbep peaKD;HH ,IJ;eneHHB IIpe Bbliiia

eT 6apbep peaKD;HH rrepe,IJ;a'IH 1-5 HyKnOHOB 

Ha BenH'IHHY- 30 M3B I puc. 411. 

0 Co30aHa HoeaR MemoouKa OAR np oeeoe
HUR 3KcnepuMeHmoe no U3MepeHU10 ep eMeHu 
XU3HU cocmaeHbtX JIOep C UCnOAb306QHUeM 
Memc;oa Ha6AJOOeHUR "3(x/JeKma meHeii ", B KO

TOpOR MOHOKpHCTannH'IeCKaB MHIIIeHb ox

na)K,IJ;aeTCB .IJ;O TeMrrepaTyphi )KH.IJ;Koro a3oTa. 

Ha HOBoii ycTaHOBKe rrpoBe.IJ;eHhl MeTO.IJ;H'Iec

KHe OIIhiTbl C HCIIOllh30BaHHeM MOHOKpHCTan

llH'Ie CKHX MHIIIeHeii 197 Au , 209Bi , 238 U . 

llpOBe,IJ;eHbl 3KCIIepHMeHThl ITO H3MepeHHIO 

BpeMeHH )KH3HH B036y)K,IJ;eHHhiX COC T aBHhiX 

B.IJ;ep, o6pa3yiD~HXCB rrpH B3aHMO.IJ;eiicTBHH 

228 U c HOHaMH 12 c , 18 0 , 22 Ne . 

0 MemoooM ,[fxeKcoHa pacc~umaH ebrxoo 
Roep e peaKijURX c o6pa3oeaHueM cocmae
Hozo JIOpa H BhlneTOM HeiiTpOHOB 1IpH B3aH

MO,IJ;eHCTBHH HOHOB OT 40 Ar .IJ;O 59 C o BKnro

'IHTenhHO C B,D;paMH B IIIHpOKOM ,IJ;Ha iia30He 

z H A B.IJ;ep MHIIIeHH. llpoBe.IJ;eHhi ou;eHKH 

ceqeHHH peaKu;Hu246Cm( 22Ne,xn) 268 -q()6 

H 249 Cf ( 18 0, xn) 267-x 106. 

<> MooeAb eHympuRoepHbrx KacKaooe, yqu

ThiBaiO~aB H3MeHeHHe IlllOTHOCTH 'IHCna 

BHYTPHB,D;epHbiX HyKnOHOB B XO,IJ;e KaCKa,IJ;a, 

IIpHMeHeHa K paC'IeTy B3aHMO,IJ;eHCTBHB rrpo

TOHOB C TB)KellblMH ,IJ;enB~HMHCB B,D;paMH 

B o6naCTH ~eprHH, 6onhiiiHX HeCK OllhKHX 

,IJ;eCBTKOB F3B. Pe3ynhTaThl pac'leTa xopowo 

cornacyiOTCB C OIIhiTOM. 

" 

~byqemm CTpYJ<Typbi SI,ll;pa 

CUeKTpOMeTpHqecKHMH MeTO,ll;aMH 

<> llpOOOJZXQAUCb UCCAe006QHUJI cmpyKmypbt 
HeiimpoHooe(JuijumHbtx JIOepB o6nacTH Z '>82, 
N .:5 126 Ha IIyqKe T B)KellbiX HOHOB UHKllO

TPOHa Y- 300. lf3 yqanucb {3 + - EC- pacrra,IJ;hl 

H30MepHhiX cocTOBHHii B H30Torrax 199 Po H 
20 

Po , rrony'leHHhiX H3 peaKUHH 
197 Au ( 10 B, x n) 199, 201 Po . ITpe.IJ;no-

)KeHa CXeMa pacrra,IJ;a H30MepHbiX COCTOBHHH 

B 3TH X B,D;pax. 

<> MemoooM 3(x/JeKma oonnAep06CK020 
CMeiJieHUJI Ha B,D;pax OT,IJ;a'IH H3MepeHbl Bpe

MeHa )KH3HH ypOBHeii OCHOBHOH poTaD;HOHHOH 

rronochl l66yb , rrony'leHHoro B peaKUHH 

c HOHaMH 40 Ar. 06Hapy)KeHo yMeHbiiieHHe 

BepoBTHOCTH E (2 )- rrepexo,IJ;OB rrpH yBenuqe

HHH CIIHHa B poTaD;HOHHOH rronoce. llOCTpOe

Ha HOBaB BbiCOKOIIpeu;H3HOHHaB KaMepa, II0-

3BOllBIOJnaB IIpOBO,IJ;HTh 3KCIIepHMeHThl KaK 

B peaKD;HBX (HI, xn), TaK H IIpH KynoHOB

CKOM B036y)K,IJ;eHHH B,IJ;pa MHIIIeHH. 

0 llpoooAxaAUCb uccAeooeaHUJI ceoiicme 
6btCOKOCnUH06biX MHOZO~acmU~HbtX U30Me
poe 6 . JIOpax e6AU3U 060X0bl Mazu~eCKOZO 

ROpa 208 p b. B peaKu;Hn I 91 Ir ( 12c ,4n ) H 

l93Jr( 12 C, 4n) H3y'leHbl TpeXKBa3H'IaCTH'I-

2 MKCeK <T y, :s_50 MKCeK 

1922.5 
2 MKCeK :::; T Y. $_50 MKCeK ==--I~= 

>15/2 1836.6 

15/r 1651.1 

1312- 1379.1 

il~ ... 
11/2- 967.1 

il~ 
"' 

~,,- 0 

2o1Bi 
42. CxeMa pacnaoa 
e JIOpax 199 Bi u 

(13/2"") 

(11/2-) 

9/2-

"' ;i ,.. 

-I"" iS: _.,. 

-~~ -,.. 
:1: 0 
_5! 

199Bi 

1776.9 

1502.3 

1002.5 

0 

U30MepHbtX COCmOJIHUU 
201Bi. 



Hble H30MepHble COCTOBHHB B,I\ep 199 Bi H 

20I Bi , HMeromue nepHO.I\bl nonypacna,I\a 

2 MKCeK :>;1 1 ;2 ~ 50 MKCeKHCDHHbi I >15/2. 
Hx KOH~HrypaUHB o6~BCHBeTCB CBB3bl0 He

'leTHOro DpOTOHa B COCTOBHHH h 9/2 C H3-

BeCTHbiMH .1\BYX'IaCTH'IHbiMH COCTOBHHBMH 

OTPHUaTenLHOH 'leTHOCTH Irr= s-, 7-, 9-
B 'leTHo-qeTHbiX B.I\pax - ocToaax I puc. 42/. 

B peaKUHBX 
197Aue 2C,5n) u 193Ir(16o, 5n r 

06Hapy>KeHO H30MepHOe COCTOBHHe C nepuo

AOM nonypacna,I\a T1,a: 108 ± lOMceK,cooT

BeTCTBYIOIUee .1\BYXKBaJH'IaCTH'IHOMY CO

CTOBHHIO I rr = 1Q- [ rr (h 
912 

)I v( i / )-I] B B.I\-
20-t.. 13 2 

pe ~t. 

O llpoeoouAUCb 3KcnepuMeHmbl no U3y~e
HUIO 6biCOKOCnUH06biX epa14ameAbHbiX co
cmOJIHUU ~emHo- ~emHbiX OerflOf>MUp06QHHbiX 
JIOep. H3y'leHbl OCHOBHble BpamaTenLHble 

nonocbl B B,I\pax l64yb H l800s .1\0 JHa'le

HHH cnuHa I = 18 H I = 14 , cooTBeTcTBeHHO 

/puc. 43/. 

-I 
0) 100 
{I) 

~ 

50 

0.05 2 
h2w2 (MsB) 

43. 3aeUCUMOCmb MOMeHma UHepijUU JIOep 
I64yb u 180 Os om ~acmombl epa14eHUJ1 

w , meopemu~ecKue KpuebJe pacc~umaHbl c 
y~emoM aHmucnapueameAbHblX KopuoAuco
ebJX CUA. 
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44. 3aeUCUMOCmb ce~eHUJI B036yJICOeHUJI 
KX -Ay~eil, eo3HUKaiOJ4UX npu o6Ay~eHuu 
pa3AU~HblX MUIUeHeil uoHaMu Xe c 3Hepzueil 
150 M 3B, om nopJJOK06020 HOMepa Z2 MUIUe
HU. 

<> H3y~aiOmCJI 3rPtPeKmbl UOHU3QijUU BHyT

peHHH X 3neKTpOHHbiX o6onO'IeK npH CTOnK

HOBe HHBX T B>KenbiX HOHOB C a TOMaMH MHIIIe

HeH H o6pa3oaaHHe KBaJHMonexyn. llpoao

.1\Hnoc L H3MepeHHe Ce'leHHB B036y>K,I\eHHB 

KX - n yqeu xceHoHa H aTOMOB MHIIIeHeH npu 

o6nyqeHHH pa3nH'IHbiX TBep,I\OTenLHbiX MH· 

IIIeH~H HOHaMH Xe c Ha'lanLHOH 3Heprueu 

150 M3B. 3aaHCHMOCTL ce'leHHB oT nopB.I\

xoaor o HOMepa Z MHIIIeHeH yxaJbiBaeT Ha 

B03MO>KHOCTL npHMeHeHHB MO,I\enH o6pa30-

BaHHB KBa3HMOneKyn, a TaK>Ke Ha BnHBHHe 

,I\pyrH X MeXaHH3MOB B036y>K,I\eHHB BHyTpeH

HHX o 6onoqex /puc. 44/. llpoBO,I\HnHCL 3K

cnepH MeHTLI no noucxy KX -nyqeu xaaJHMo-

BO 3 HHKaiOII.\HX 

B np uecce CTOnKHOBeHHB TB>KenbiX HOHOB 
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C aTOMaMH MHUieHH. C ITOMOJ.J..{blO Kpe MHHe

BhiX ~eTeKTOpOB H3MepHnOCb peHTreHOBCKOe 

H Jnyqe HHe npH o6nyqeHHH MHUieHeH H,J e C

TeCTBeHHoro Ge H o6oral.l..{eHHoro 74 Ge uo

HaMH 74 Ge c 3HeprueB: 81 M3B. 0 6 Hapy

:>KeH cnnomHoB: cneKTP c rpaHuqHoB: 3He prueB: 

OKOnO 45 K3B, COOTBeTCTBYIOJ.J..{eH npHMepHO 

3Hepruu xapaKTepucTuqecKoro KX - uJny

qeHHH aToMa Gd ( Z = 64 ) . Cnn omHoB: 

cneKTp HMeeT HHTeHCHBHOCTb nopH~Ka 

4x10 -5 ITO CpaBHeHHIO C HHTeHCHBH OCTblO 

KX - HJnyqeHHH Ge H Mo:>KeT 6hiTh o 6'hHC-

HeH KaK KX -uJnyqeHHe KBa3HMone Kyn c 

Z = Z I+ Z 2 = 64. Ilo~o6HhiH 34xbeKT Ha6nro

~aeTCH TaK:>Ke npH HCCne~OBaHHH CHM MeT

puqHOH CHCTeMhl, o6pa3yiOJ.J..{eHCH B n p ouec

ce CTOnKHOBeHHH ~yNb + ~~ Nb npu 3Hep

rHH HOHOB OKOno 65 M3B. 

3KCITepHMeHTa~bHaH 
annapaTypa 
H HayqHO-TeXHHqecKHe 
pa6oThi 
() ,4/u ijUKAompoHa Y- 300 pa3pa 6omaH 

1Ula3M€HHbiU UCIIIO'lHUK MH0203apJIOH biX uo

H06 zepMaHUJI H MeTannuqeCKHX H OHOB C 

no~orpeBHhiM KaTo~oM H no~aqeB: pa6 oqero 

Bel.l..{eCTBa MeTO~OM KaTO~HOrO paCIThlneHHH 

I puc. 451. B pa3pH~Hyro KaMepy 17 I H OHHoro 

HCTOqHHKa CO CTOpOHhl, npOTHBOITOnO:>KHOH 

3MHCCHOHHOMY OTBepCTHIO, BBe~eH 3neKTpO~ 

H3 repMaHHH /5/, yKpenneHHhiH Ha Me~HOM 

~ep:>KaTene 161, oxna:>K~aeMoM ao~oB:. Ha 

~ep:>KaTenh no~aeTCH perynupyeMhiH oTpu

uaTenhHhiH noTeHuuan. ITo~ ~eB:cTBHeM 6oM-

6ap~HpOBKH YCKOpeHHhiMH HOHaMH n n a3Mhl 

repMaHHeBhiH 3neKTpo~ pacnhmHeTcH , Bhi-

6HThie qaCTHUhl llOITa~aiOT B pa3pH~ H HOHH-

3HpyiOTCH. ~e~:>KaTenh 3neKTpo~a B xo~e 

pa60Thl MO:>Ke 'l"'nnaBHO nepeMel.l..{aTbCH B pa3-

pH~ H o6paTHO, ynpaBneHHe H KOHTpOnh 

HHTb (1) 
KATOA (2) 

~~ nO.LlA4A rA3A (4) 

af I 111111 DACnbiA~EMblrA 

~r-11~ 
3A8KTPOA (S) 

A8P.>KATEAb 
3/\8KTPOAA (6) 

AHOA (l) 

AHTIAKATOA(8) 

45. HCIIIO'lHUK MH0203apJIOHbiX UOH06 C Ka
JIIOOHbiM pacnbrAeHueM pa6ottezo eer~~ecmea. 

OCyl.l..{eCTBnHIOTCH ~HCTaHUHOHHO C nynhTa 

UHKnoTpoHa Y-300. 3ToT MexaHH3MIT03Bo

nHeT Bhi6HpaTh OITTHManhHOe nono:>KeHHe 

3neKTpo~a npH BBO~e HCTOqHHKa B pe:>KHM 

H no~~ep:>KHBa Th ero B xo~e pa6oThi. 

() IlpoeOOUACJI aHaAU3 603MOJICHOC111€U uc

nOAb306aHUJI ny'lK06 111JIJIC€AbiX UOH06 ~nH 

peUieHHH pa3nHqHhiX HayqHO-TeXHHqeCKHX 

3a~aq. l:IJrOTOBneHhl OllhiTHhle o6pa3Uhl MO

neKynHpHO-BHpyCHhiX ~HnhTpOB, xapaKTe

pH3YIOJ.J..{HeCH oqeHb ManoB: ~ucnepcueB: nop 

l-1~1, HX npaBHnhHOH reoMeTpuqecKOH 

~OpMOH H BhiCOKOH nponyCKHOH cnoco6-



HOCThlO I -15 narpoa B03Ayxa/ cM 2 a MB· 
HYTY npa nepenaAe AaaneHBH a OAHY arMo
c~epy/. TaKBe ~BnhTphl MOryT BCnOITh30" 
BaThCH AITH CBepXTOHKOH OqBCTKB ra30B, 
oqBCTKB )I(BAKBX cpeA /B qacTHOCTB, AITH 
OTAeneHBH 6enKa B XOITOAHOH CTepBnB3al.(BB 
nBll.(eBhlX npOAYKTOB B T.A./. liOArOTaBnB· 
BalOTCH On hiT hi no MOAenBpOBaHBIO paABa
l.(BOHHhlX noape)I(AeHBH MaTepaanOB. 

0 Ha MUKpompoHe u c noMOUibiO noAynpo
BOOHUKOB020 cneKmpoMempapeHm2eH06CKO· 
20 U3Ay~eHU~ npoBeAeH aHanB3 Ha COAep
)l(aHBe T H)l(enhiX 3neMeHTOB PHAa o6pa3l.(OB, 
npeACTaBnHIOll.(BX BHTepec C TOqJ<B 3peHBH 
nOBCKOB CBepXTH)I(eiThiX 3ITeMeHTOB B npa
POAe . 

B o6nacra npaxnaAHhlX 3aAaq axraaa
l.(BOHHoro aHana3a accneAoaanach o6pa3l.(hl 
xnonqaTHBKa 3AOPOBhlX pacTeHBH B nopa· 
)l(e HHhlX BBITTOM. 06Hapy)l(eHO 6onhliiOe pa3-
naque B COAep)l(aHBB l.(enoro PHAa 3neMeH
TOB /OT 2 AO 15 pa3/. qyBCTBBTenhHOCTh 
aHanB3 OB - AO 10-8 2/2. lipOBeAeH TaK)I(e 
3ITeMeHTHhiH aHanB3 ~BnhTpOB B03AyXa B 
onpeAeneHa KOHI.(eHrpal.(BH PHAa 3neMeHTOB 
TeXHOreHHOrO npOBCXO)I(AeHBH. 

0 Pa3pa6aThiBanach annaparypa AITH aa
TOMaTH3al.(HH 3KCnepHMeHTOB Ha YCKOpHTe
nHx M3H c noMOll.(hlO 3BM. Benach pa6oThi 
no C03AaHHJO cnel.(aana3apoaaHHhlX ycraHo
BOK Ha 6a3e ra30BhlX HeHTpOHHhlX H nony
npOBOAHHKOBhlX AeTeKTOpOB AITH nOHCKOB 
AOITrO)I(HBYll.(HX CBepxT H)l(enhlX HAep B npa • 
poAe a accneAOBaHHJO B03MO)I(HOCTH nony
qeHHH BhlCOKoro 3Hepreraqecxoro pa3pe
llleHHH peHTreHOBCKHX nonynpOBOAHHKOBhlX 
cneJ<TpOMeTpOB. 

• 83 

0 B U3M.epumeAbHOM ijeHmpe Aa6opamopuu 
pa3pa6oraHa a ycraHoaneHa annaparypa 
l.(eHrpana3oBaHHoro c6opa a npeo6pa3oaa
HHH 3KCnepHMeHTaiThHhlX AaHHhlX AITH o6ec • 
neqeHHH OAHOMepHhiX H ABYMepHhlX H3Me • 
peHHH C nOBhiiiieHHOH TOqHOCThlO H CTa6Hnh· 
HOCThlO B 3KCnepHMeHTaX C nerKHMH HA" 
paMH; OCyll.(eCTBneH BhlBOA AaHHhlX C MHO· 
roxaHanLHhlX aaana3aTopoa aa nep~oneary 
C Aan hHeHIIIeH o6pa60TKOH HX Ha 3BM 
MaHcK- 32; pa3pa6oraaa annaparypa CB.II3H 
o6opyAOBaHHH H3Meparenhaoro l.(eHTpa c 
3BM M aacx- 32 AITH ocyll.(ecraneHHH 3Kcne
paMeHTOB Ha ITHHHH C 3TOH MaliiHHOH. 

H a 6a3oao:B: 3BM na6oparopaa BBeAeH 
B 3Kcnnyaral.(HIO H3hlK ci>OPTPAH, npoAon
)l(anac h pa3pa6orxa MaTeMaraqecxoro 
o6ecneqeaaH cacreMhl c6opa a o6pa6oTKH 
cnexrp oMerpaqecxoB: aa~opMal.(HH /CliO PC/. 

P a 3pa6oraa cnel.(aana3apoaaHHhlH MHo
ronapaMeTpOBhlH aaana3arop MAPC -14 a 
aBTOHOMHhlH ABYXMepHhlH peracrpa TO :If liE· 
HAJI aa aarerpanhHhlX cxeMax c aBTOHOM
HhlM n aTaHHeM, o6ecneqaalllae peracrpal.(HIO 
Kpa:B:ae peAKHX C06hlTHH C ITOBhlllleHHOH AO" 
CTOBepHOCThlO B ITOHCKOBhlX 3KCnepHMeHTaX. 

P a 3pa6oraaa annaparypa a MaTeMara
qecxoe o6ecne'leHae /IOliHTEP-16/ aa 
3BM TPA-1001 AITH npoaeAeHH.II M;Horo
napaMerpoahlx H3MepeHaii: a peanhHOM 
MaCIIITa6e BpeMeHH. 

H ana)l(eHa annaparypa a npoaeAeHhl 
MarHHTHhle H3MepeHHH aa ycxoparene 
Y- 200 , pa3pa6oTaHhl nonynpOBOAHHKOBhlH 
HHTerparop H MaHanynHTOp AITH Y-300, 
Q ·MeTp AITH KOHTponH xaqecraa pa6oThl 
BhlCOJ<OqaCTOTHOH CHCTeMhl pe30HaTOpOB 
ycxopa rene:B: . 
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4>paZM€H111bl JIC€A€301<aM€HHOZO 
Memeopuma JiunoecKuu Xymop 
/naAAacum/: a/ o6r~~uu euo Meme
opuma; 6/ noAtlj}oeaHHblu cpe3; Ha 
noeepXHOCIIIU JIC€A€3a 8UOHbl meM
Hbl€ 8KpanA€HUJI CUAUKQIIIHOZO MU
HepaAa OAU8UHa; 8/ CA€0bl IIIJIJICe
AbiX JIOep nep8U'IHbiX KOCMU'I€CKUX 
Ay'leu e oAueuHe U3 Memeopuma. 
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3anyr~~eH MUKpompoH c 17 op6umaMu OA-1 
ycKopeHUJI 3AeKmpoHoe oo 3Hepzuu 15 M3B) 
C nOMOUib10 K01110pb1X nOAY'IQ10111CJI UH111€H ~ 

CU8Hbl€ ny'IKU ZQMMa- K8QH11108 U H€U111pOH06 
Ha MUKpompoHe Ha'lalllbl uccAeooeaHUJI cnoH1 
maHHO oeAJIUIUXC.R u3oMepoe u pa6ombJ nG 
QK111U8QijUOHHOMY QHQAU3y. 

~ 
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........ 
B OH.RH coopyJICaemc.JI U3oxpoHHbu'l ~JUKAo
mpoH muna Y-200 OAJI npoeeoeHUJI 3Kcne- ~ 
puMeHmoe e BapwaecKOM yHueepcumeme. 
Pa3pa6o111KU eeoymc.JI C08M€C1flHO c Y'l€HbiMU 
IloAbCKou HapooHou Pecny6AuKu. 

B ,l(y6He cocmo.JIAOCb pa6o'lee coeeU~a
Hue no eonpocaM cmpoumeAbcmea ycKopu
meAJI. 

IlymeM o6Ay'leHUJI AaecaHoeou nAeHKU uo
HOMU KC€HOHO, YCKOp€HHbiMU HO ijUKAOiflpO
H€ Y- 300, noAy'leHa pewemKa c omeepcmuR
MU OUOM€11lpOM 5 MKM. TaKUe pewelflKU MO
zym ucnoAb3oeambCJI e Ka'lecmee ~UAbmpoe 
OAJI ceepxmoHKOu o'lucmKu za3oe u JICUO
Kocmeu. 
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~ 
YcmaH06Ka OA.R pezuc111pa1,1UU KOP0111KOJKU6y

, JIIUX cnOH111QHHO 0€AJIUIUXCJI .ROep Kyptta111o-
8UJI u 6oAee 111.RJtCeAbiX 3AeMeH11106. Onb1111bl 
6€0Y111CJI Ha 6bi6€0€HHOM u 6HY111p€HH€M nytt
Kax liUKA0111poHa Y- 300. 

3a6eprueHbl pa6o111bl no C030aHU10 E3MC - 2-
6biC111pooeiic1116Y10UI€20 Mace- cenapan opa, 

C nOMOUib10 K01110p020 Ha nyttKe 111JIJ#C€ AbiX ~ 
UOH06 peOy111CJI UCCA€006QHUJI U3Ay'lQ 111€A€U 

3ana30bi6Q10UIUX npo11IOH06. B cenapa 111ope 
UCnOAb3Y€111CJI 6biCOK0111€Mnepa111ypHbiU UOH
HbiU UC1110'lHUK C no6epXHOC111HOU UOHU3Q ijU€U. 

~ : 
YcmaH06Ka OA.R U3MepeHUJI 6peMeHu JtCU3HU 
6036yJtCO€HHbiX yp06H€U .ROep, noAyttaeMbiX 
6 peaKI,IU.RX c 111JIJtC€AbiMU uoHaMu. Hcn oAb-
3ye111C.R 3t/Jt/JeK111 oonnAep06CK020 CM€UI €HUJI 
zaMMa- U3AytteHu.R .Roep o111oattu, pa c n a oaro
UIUXC.R Ha A€111y. C 6biCOKOU 1110'lHOC111b10 U3-

M€JUI€111CJI 6p€MJI UX J#CU3HU 6 06AaC111 U 0111 
10 - 12oo 10-9 ceK. 

Pa3pa6o111aH M€11100 noAytteHu.R liUKA0111POH
HbiX MurueHeii ny111eM 3A€K111poocaxoeHU.R 
111paHCnAy11IOHU€6biX 3A€M€H11108 U3 U306y111a
HOAQ. MurueHU, U32011106A€HHbl€ U3 K10pU.R-
246, ucnOAb306aAUCb OAJI CUH111e3a u3omono6 

3A€M€H111Q 104. ~ 



~ 
bOAbWU€ nponopijUOHQAbHbl€ C'I€M'IUKU OCKOAK08 0€A€HUJI UCnOAb3YK>MCJI 
OAJI noucKa c8epxm.11JK€AbiX 3Ae MeHmo8 8 npupoOHbiX o6'beKmax. 3mu 
C'lem'IUKU - Hau6oAee 'IY8Cm8umeA bHble npu6opbl OAJI maKux uccAeoo8a
HUU. B pa6ome ucnoAb3yemc.11 a 8mOHOMHaJI MHOZOKaHaAbHaJI cucmeMa 
aHaAu3a oaHHbiX. 

~ 
<l>u3UKU OH.RH ucnblmaAu MemoouKy noucKa 
Memeopumo8 8 YCA08UJIX nycmbiHU To6u 
/MOHZOAUJI/. Pa6ombl 8eoymcJI no npozpaM
Me noucKa c8epxmJIJKeAbiX 3AeMeHmo8 8 npu
pooe. 

B OHJIH U3y'laemc.11 803MOJKHocmb 8b1.118Ae
HUJI U UOeHmU~UKQijUU CA€008 C8€pXMJIJIC€AbiX 
KOCMU'I€CKUX JIOep 8 MUHepaAaX U3 Memeo-

pumo8. .......-
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Jia6opaTopHS1 
HeHTpOHHOH 
tPH3HKH 

: 

OcHOBHhie ycHJIHJI na6opa TOPHH 6biJIH 

HanpaaneHhl Ha coaeprneHCTBOBaHHe 6aJo

aoH: ycTaHOBKH HEP-30, npoae,LJ.eHue Hayq

Hhix HCCJIC,LI.OBaHHB B COOTBCTCTBHH C npo-

6JICMHO-TeMaTH'ICCKHM nJiaHOM 1973 ro,LJ.a, 

coopy:>KeHHe peaKTOpa HEP- 2 c HH:>KeKTo

poM H Ha no,LJ.rOTOBKY tPH3H'ICCKHX 3KCnepH

MCHTOB Ha HEP- 2. 
BbmOJIHeHhi HOBbie ycnernHbie 3Kcnepu

MCHTbi no H3Y'ICHHIO MarHHTHbiX MOMCHTOB 

HenTpOHHbiX pe3oHaHCOB, cneKTpoa raMMa

nyqeo npu JaxaaTe peJoHaHCHhiX HeB:TpoHoB, 

caoncTB ynhTpaxoJIO.LJ.HbiX HenTpOHOB, 6o3e

KOH,LJ.CHCa Ta B CBCpXTCKY'ICM reJIHH, aJib$a

pacna,LJ.a HenTpOHHhlX pe30HaHCOB, H3o6ap

aHanoroBbiX COCTOHHHB JI,LJ.ep. 3Ha'IHTCJibHaJI 

'laCTb HCCJIC,LI.OBaHHB BblllOJIHCHa B COTpy,LJ.

HH'ICCTBe C HHCTHTyTaMH CTpaH-y'laCTHHU 

OH..siH. 

Hay4HO
~cc~e~oBaTe~hCK~e 

pa60Tbi 

MarHHTHbie MOMeHTbi 

KOMnayH,L\ -COCTO.HHHH .H,L\ep 

3aKOH'ICH BTOpOB 3KCnepHMCHT no H3-

MepeHHIO MarHHTHbiX MOMCHTOB KOMnayH,LJ.

COCTOJIHHB JI,LI.Cp HOBbiM MCTO,LI.OM C,LI.BHra 

HenTpOHHhiX pe3oHaHcoa Ja C'leT caepxToH

Koro MarHHTHOrO B3aHMO,LI.CBCTBHJI B .II,LJ.pax, 

OpHCHTHpOBaHHbiX npH CBepXHH3KHX TeMne

paTypax. MurneHb MeTaJIJIH'IecKoro ,LJ.Hcnpo-

3HJI 6hlJia OXJia:>K,LJ.eHa B KpHOCTaTe C paCT" 

BOpeHHeM reJIHH-3 B reJIHH-4 . 113MCpJIJIHCb 

C.LJ.BHrH pe 30HaHCOB /puc. 46/ npu H3MeHe

HHH TeMnepaTypbl MHlliCHH OT 0,5 K /"He

nOJIJipH30BaHHaJI MHlliCHb"/ ,LJ.O TCMnepaTy

pbl 0,03 K /"nonHpH30BaHHaJI MHrneHh"/. 

Oco6eHHOCTbiO 3KcnepuMeHTa JIBJIJICTCJI 

pacrnupeHHe ,LJ.Hana3oHa 3Hepru8 HeBTpOHOB 



46. PacnpeoeAeHue coeuzoe f... E - pe3oHaH- ~ 
ca 1, 71 :JB oucnpo3u.R-163 npu oxAaJICOeHuu 
MUWeHU 0111 0,5 00 0,03 K OAJI 17 cepuu 
U3MepeHUU. 

47. HeuJtpOHHble pe30HaHCbl oucnpo3UJI, OAJI 
KOIIOpbiX U3M€PJIAUCb C06UZU pe30HaHC06. 
aurfipbr HaO pe30HaHCaMU - 3Ha'leHUe 3Hep
ZUU H€U111POH06 6 3A€K111POH60Ab11tax. 
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I puc. 47/ npB O,IJ;HOBpeMeHHOM ynyqweHBB 
:mepreTuqecKoro pa3peweHBJI . 3To ,IJ;OCTBr
HyTo nyTeM nepexo,IJ;a OT peaKTOpHor .o pe
)KliMa, B KOTOpOM npOBO,IJ;BnCJI nepBLIH 3KCITe
pBMeHT C 3p6BeM, K pe)I(BMY COBMe CTHOH 
pa6oTLI HliP-30 B JIY3-30. B B3Mep eHBJIX 
BCITOnb30BanaCb HOBaJI perBCTPHPYIOlllaJI CB
CTeMa Ha ocHoae Manoii: 3BM TPA, o6opy,D;o
aaHHoii KaK BpeMeHHOH aHanB3aTOp llOBLI
weHHOrO 6LICTpO,D;eHCTBBJI. 

B pe3ynhTaTe npe,IJ;aapBTenbHOii: o6pa-
6oTKB nepaoii: cepBB B3MepeHBii onpe,D;eneHo 
3HaqeHBe MarHBTHOrO MOMeHTa HeHTp OHHO
rO pe 30HaHca 1, 71 3B, npBHa,IJ;ne)l(ai.Qero 
B3 oTony Dy - 163 , paaHoe 3 ± 1 H,IJ;epHLIX 
MarHeTOHa. ~nJI Tpex pe30HaHCOB H30TOna 
Dy -161 nonyqeHLI aepxHae oueHKB a enuquH 

MarHHTHLIX MOMeHTOB. 

Y JlbTpaXOJIO)J;Hbie He HTpOHbl 

<> IlpoooAJtCaAucb 3KcnepuMeHmbl no yoep
JtCaHu10 YAbmpaxoAOOHbiX HeumpoHoe /YXH/ 
a pa3naqaLix cocy,IJ;ax B3 Me,IJ;H, CTeKna, 
Kaapua, cTeKno6epannBJI, cTeKnoyrn epo,IJ;a. 

H3MepeHBJI npoao,IJ;HnBCb Ha cTaUBOHapHOM 
peaKTOpe B COBMeCTHOH pa6oTe C lfHCTBTy

TOM aTOMHOH 3HeprBH IMOCK:Ba/ Ha KaHane 
YXH c KOHaepTopoM B3 rB,D;pH,D;a UBPKOHBJI, 
o6ecneqaaaroi.QBM CKopocTb cqeTa 
150 H/ceK. Hccne,IJ;oaanBcb npuq~HLI pac
XO)I(,IJ;eHHJI Me)I(,IJ;y 3KCnepHMeHTan bHLIMB 
3HaqeHBJIMB B TeopeTBqecKBMH OUeHKaMB 
K034KiJBUBeHTOB nornollleHBJI YXH. C 3Toii 
uenbro ocyllleCTBneHo B3MepeHae ,IJ;BcllcllepeH
uaanbHOro 3HepreTuqecKoro cneKTpa YXH 
C pa3peweHBeM 5 HaH03neKTpOHBOnbT B 
H3MepeHLI K034JclluuueHTLI nornoi.QeHBJI YXH 
B 3aBBCHMOCTB OT CKOpOCTB Heii:TpOHOB. 

HOBble, ra3006pa3HLie KOHBepTOpLI B3 
BO,D;OpO,D;a H ,IJ;eii:TepBJI BCCne,IJ;OBaHLI B COB
MeCTHOH pa6oTe c HHCTBTYTOM H,D;epHoii 
cllB3HKB I AnMa- A Tal Ha KaHane cTauBoHap
Horo peaKTO~. 

<> BeAUCb pa6ombl no co30aHU10 ycTilaHoeKu 
"TpUC1110M ", npe,IJ;Ha3HaqeHHOH ,IJ;nJI noBCKa 

3neKTpHqeCKOrO ,IJ;HnOnbHOrO MOMeHTa HeiiT
pOHa I3~MI c noMOlllbiO YXH. Ilpo,IJ;OJI)I(a
nocb npoeKTHpOBaHHe ycTaHOBKH, H3rOTOB
neHBe pH,D;a ,IJ;eTaneii: H MO,IJ;enapoaaHHe y3noa. 
Pa3BHTa 3neMeHTapHaB TeopHH MeTo,IJ;a on
pe,D;eneHHB 3~M c noMOlllbiO YXH. 

<> BblnOAHeH IIUKA meopemu'lecKux pa6om, 
noceJIUieHHbiX MemooaM onucaHUJI e3auMo
oeucmeuJI YXH c eeflleCmeoM, MexaHH3MY 
B3aHMO,IJ;eHCTBBB, pOnH wepOXOBaTOCTeii:,nop 
H ITJieHOK Ha noaepXHOCTB. 

AJII><Pa-pacna,L\ 

pe30HaHCHbiX COCTO.HHHH .H,D;ep 

<> Ha peaKmope HEP- 30 e pexuMe pa6ombl 
coeMecmHo c ycKopumeAeM 3AeKmpoHoe npo
OOAJtCeHbl U3MepeHUJI aAbtfla· pacnaoa Heum
poHHbiX pe30HQHC_Oe ()erjopMupoeaHHbiX JIOep. 
H3MepeHBJI aeJIHCb Ha ecTeCTBeHHbiX MBwe
HJIX eaponHJI, OCMBJI B HeH30TOnHLIX MBWe
HBX rac1JHBJ1·177 B ra,IJ;OnBHBB-155. IlonyqeHbl 
3HaqeHBJI nonHLIX anbc1Ja- WBpBH ,IJ;nJI PB,IJ;a 
pe30HaHCOB. IlpoBe,IJ;eH aHanB3 pe3ynbTaTOB 
no CTaTBCTBqeCKOH MO,IJ;enB B,D;pa, napaMeT
pLI KOTOpOii: BLI6BpanBCb no CBCTeMaTBKe 
,IJ;nJI cc1JepuqecKHX H,IJ;ep. 3KcnepaMeHTanb
HLie H TeopeTaqecKHe pe3ynhTaTLI OKa3a
nHCb 6nH3KHMH, qTO, nO-BH,IJ;HMOMy, yKa-
3LIBaeT Ha OTCyTCTBHe CYllleCTBeHHLIX 4JaK
TOpOB 3anpeTa ,IJ;nH anbclla-pacna,IJ;a, caB-
3aHHLIX C B03MO)I(HOH pa3HHUeii: B ,D;ec1JopMa
UHH KOMnayH,IJ;-COCTOJIHHJI H HH3KOne)l(ai.QHX 
COCTOJIHHH ,IJ;OqepHHX B,D;ep. 

03aeepweHa o6pa6omKa U3MepeHuu aM
nAumyOHbiX cneKmpoe aAbtfla- '1acmu11 U3 pe-
30HaHcoe n a - peaKIIUU Ha U301110nHOU MU
UJeHU Sm -149 . IIonyqeHLI cneKTPLI .IJ;nB 
pe3oHaHcoa 0,098 3B I puc. 481 H 0,873 3B 
I puc. 491, a TaK)I(e HOBaJI HHcllopMaUHB 
0 napuaanbHLIX H nonHLIX anbc1Ja-wBpHHaX 
pe30HaHCOB KOMnayH,IJ;-JI,IJ;pa CaMapBB-150. 
Pe3ynhTaTLI cpaaHeHbi c pacqeToM no cTa
TBCTBqecKoii MO,IJ;eJIH JI,IJ;pa. 



48. A..wnAumyOHbrrl cneKmp aAb(Ja- tlacmull U3 ~ 
pe3oHaHca Eo= 0,098 3B na -peaK~JUU Ha 

Sm-149. flyHKmupo..w omMetleH eKAaO ompu- .· 
ijameAbHozo pe3oHaHca. 

49. A..wnAUI/J.,10Hbrrl cneKmp aAb(Ja-'laCJIUil U3 
ee30HaHca Eo= 0,873 3B n a -peaKijUU Ha 
Sm -149 /zucmozpa..w..wa/ c ebJOeAeHHbiMU 
nuKa..wu zpynn a 1 , a 2 u a3 . ~ 
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9 

raMMa-Jiy-qH 

pe3oHaHCHoro 3axsaTa 
3 a aepweHo uccne,IJ;oBaHHe R.D;epHbiX ypoa

Heii .H 30Tona Sm-148 B peaKUHH pa,D;uauuoH

Horo 3aXBaTa pe30HaHCHbiX HeBTpOHOB. C 
llOMOLQLIO cneKTpOMeTpa BbiCOKOrO pa3pe

weHHJI ( Ge ( Li ) - .D;eTeKTOP o6"LeMoM 

12,5 c..w3, ~ E I E :: 0,1%) H3y'leHbl cneKTPhl 

nepBH'IHbiX raMMa- nyqeii H3 23 HeBTpOHHLIX 

pe 30HaHCOB H H3 ycpe,D;HeHHOrO ClleKTpa 

HeiiTp OHOB. Ha.D;e:>KHO onpe.D;eneHbl cnHHLI 

MHOrH X pe30HaHCOB. fipH HX H,IJ;eHTH~HKa
UHH y cneWHO npHMeHeH MeTO,IJ; cpaBHeHHJI 
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50. Onpeoe/leHue cnuHoe HerlmpoHHbiX pe
aoHaHtoe CaMapU.R U3 OIIHOIUeHU.R UHIIeH
CU8HOCIIeU 06YX xapaKmepUCIIUK HU3K03Hep
zeiiU'leCKUX ZOMMa- /IUHUU. 
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51. IlpueeOeHHO.R UHIIeHCU6HOCIIb np.RMWX 
zaMMa- nepexooDe paaAU'lHOU MyAr.munoAr.
Hoc•u Ha ypoe itu c pa3AU'4HbiMU cnuHaM.U e 
caMapuu-148. 

RHTeHCHBHOCTeH ~BYX xapaKTepH~X HH3K0" 

:mepreTH'IeCKHX nepexo~oa I puc. 50/. 
C HCDOllL30BaHHeM pe3yllLTaTOB CHCTe

MaTHKH El-H Ml-nepexo~oa B accne~yeMoi 

o6nacTH JI~ep nony'leHa HHcllopMa.I(HJI o 3Ha

'leHHJIX CDHHOB H 'leTHOCTeH ~llJI 50 HH3KOne • 

>Kaii.UIX cocTOJIHHH caMapaJI-148 I puc. 51/ 
c 3Hepraea B036y:lK~eHHJI ~o 2,5 MaB/. 
Bnepa~e accne~oBaHo 11 ypoaHeH, He Ha -

6niO~aeM~x o6~'1H~MH MeTo~aMH c no

MOI.I(LIO f3 · pacna~a BBH~y HX OTHOCHTenLHO 

B~COKOH 3HeprHH. Ilony'leHH~e 3KCDpHMeH· 

TanLH~e pe3ynLTaT~ c~ecTBeHH~ ~nJI pa3-

BHTHJI H npoaepKH TeopeTH'IeCKHX MO~eneH 

CTPYKTYP~ ypoaHeH JI~ep B nepexo~HOH 
o6naCTH OT ccllepH'IeCKHX K ~ecllopMHPOBaH· 
H~M . 

HeHTJ)oHHIDI 

cneKTpOCKOTIHll 

() Ha peaKIIope HEP-30 c JIY3-30 npo-
00/IJit"a/IUCb U3MepeHU.R paOUOfiUOHHOZO 30· 

xea111a HeumpoHoe c noMOl.I(LIO 'leT~pex KpH

cTannoa Nal c .l(enLIO onpe~eneHHJI cnHHOB 

HeHTpOHH~X pe 30HaHCOB MeTO~OM MHO:lKeCT

aeHHOCTH raMMa-KBaHTOB. B pe3ynLTaTe 

B3MepeHHH Ha H30TODH~X MHWeHJIX Ka,IJ; · 

MHJI-113, ~acnpo3HJI·161 H ~acnpo3HJI·163 
onpe~eneH~ CDHH~ ~llJI 20 pe30HaHCOB Ka,IJ;· 

MHJI·113, 50 pe30HaHCOB ~HCDp03HJI·161, 

40 pe3oHaHcoa ~cnpo3HJI·163 H nony'leHhl 

HeHTpOHH~e CHllOB~e cliYHK.I(HH ~llJI pa3HhlX 

CDHHOB~X COCTOJIHHH. 

() Br.znoAHeHbl meopemutlecKue pa6omr.1 no 

HCCne~OBaHHIO C~BHra HeHTpOHH~X pe30HaH· 

COB B pa3nH'IHLIX XHMH'IeCKHX COe~HHeHHJIX 

/H30MepH~H C~BHr/, DOKa3aBWHe npHH.I(H" 

DHRnLHYIO B03MO:lKHOCTL H3y'leHHJI MeTO~a

:W:H HeHTPOHHOH cneKTpOCKODHH pa~HYCOB 
H ~ecllopMa.I(HH .!f~ep B COCTOJIHHJIX npH 3Hep

rBB ao36y~eHHJI 6-8 MaB. 



j],eJI.Hll\Hec.H .H~pa 

H peaKTOpHbie 

KOHCTpyKQHOHHbie MaTepHaJibl 

B COBMeCTHOii pa6oTe OHRH, U.HRH 
/PocceH.n;op<i>/ H cf>3lf /06HHHCK/ npOBO.D;H
nHCb HCCne.n;OBaHHB B.D;epHbiX xapaKTepHCTHK 
ypana- 238, ypana- 235 H nnyTOHHB- 239, He
nonLJyeMbiX B peaKTOpHOH TeXHHKe. Ilony-. 
'leHbl cpe.n;HerpynnOBbie KOHCTaHTbl HeHT
pOHHbiX Ce'leHHH. liJrOTOBneH Manora6apHT
HbiH BbiCOK03<l><l>eKTHBHbiH HeiiTpOHHbiH .n;e
TeKTOp H3 90 nponopu.uoHanLHblx renueBbiX 
C'leT'IHKOB, npe.n;Ha3Ha'leHHbiH .D;nB H3Mepe
HHB Ce'leHHHJaXBaTaHeiiTpOHOBypaHOM-238 
MeTO.D;OM o6paTHOH c<l>epH'IeCKOH reoMeTpHH 
Ha cneKTpoMeTpe Iio BpeMeHH nponeTa. 
,ll;eTeKTOp HMeeT xopomue BpeMeHHble /Bpe
MB JanaJJ];biBaHHB MeHee 0,5 MKCeK/ H 
cneKTpOMeTpH'IeCKHe (~E /E = 10%) xapaK
TepHCTHKH. 

H~epHbie peaKQHH 

C 3ap.H)I(eHHbiMH qaCTHQaMH 

(> TaMMa- pacnao uJo6ap-ananoroBbiX pe-
30HaHCOB 6Icu uccne.n;oBancB B (p, y )-pe
aKU.HH Ha HJOTOnHoii MHIIIeHH 60 Ni c no
MOI.QbiO cneKTPOMeTpa BbiCOKoro pa3pewe
HHB c Ge ( Li ) - .n;eTeKTopoM o61>eMOM 
40 CM 3 . liJMepeHbl raMMa- cneKTPLI npu 
3HeprHBX npoTOHOB EP = 1599, 1605, 1620, 
1674 H 1856 K3B /puc. 52/, nony'leHbl oT
HOCHTenLHLie HHTeHCHBHOCTH npBMbiX raM
Ma-nepexo.n;oB c Ka>K.n;oro peJoHaHca Ha 
ypoBHH 61 Cu H npuBe.n;eHHbie BepoBTHOCTH 
nepexo.n;oB B ( M1 ). Ilpu pacna.n;e p 3; 2 - KOM
noHeHTbl aHanoroBoro pe JOHaHca o6Hapy>Ke
Ha aHTHKOppenBU.HB Me>K.n;y BepOBTHOCTBMH 
nepexo.n;oB Ha ocHOBHOe u HHJKone>KaiiJ.ee 
COCTOBHHB 61 Cu , CBH.D;eTenbCTBYIOIIJ.aB 0 
npOCTOH CTPYKType aHTHaHanorOBOH KOMllO
HeHTbl. lf3 aHanHJa COOTHOIIIeHHH Me>K.n;y 
BenH'IHHaMH · f t H B (Ml), a TaK>Ke nepexo-
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52. T a MMa- cneKmpbl U3pacnaoa mpexauaAo
zoebiX pe3ouaucoe Meou e peaKijUU 

60 Ni ( p , y) 6 I Cu . 

.n;oB '!Hna aHanor- aHTHaHanor, c.n;enaH BbiBO.D; 
0 Cyi.QeCTBeHHOM BnHBHHH napHoro CllHH
H30CllHHOBOrO B3aHMO.D;eHCTBHB. 
(> 3uepzemu~eCKQJI U yZAOBQJI 3Q6UCUMO

cmu e epo.J~muocmu (W) nepeBopa'IHBaHHB cnu
Ha n pu HeynpyroM pacceBHHH npoToHa Ha 
MarHHH- 24 H3MepeHa .n;nB 3HeprHH npOTOHOB 

.B o6nacTH peJoHaHCOB 2,41 H 4,02 M3B. 
Peruc TpupoBancB cneKTP neynpyro pacce
BHHbiX llpOTOHOB B COBna.n;eHHH C raMMa-
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53. YzAo6a.R u 3Hepzemuf.4ecKa.R 3a6UCUMOC1flb 
6epo.RmHocmu nepe6opal4U6aHU.R cnuHa W ~ 
npu HeynpyzoM pacce.RHUU npomoHa Ha !tfaz; 
Huu 6 pe3oHaHcax 2,41 M3B ;II a - 90 , 
116- 150°/ u 4,02 M3B /16- 90°/, ~ -
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KBaHTaMH, HCllyll.(eHHbiMH nepneH,nHKymipHO 
nnocxocTH pacceHHHH. H3MepeHHH noxa3a
nH, qTO B o6naCTH 6paiiT· BHrHepOBCKHX 
/H30llHpOBaHHbiX/ pe30HaHCOB BepOHTHOCTL 

nepeaopaqHBaHHH CllHHa, B OTllHqHe OT 
nonHpH3a.u;HH, He paaHa Hymo. IIoae,neHHe 
3KcnepHMeHTanLHhlX 3HaqeHHH W I puc. 53/ 
pa3nHqHo ,nnH ,nayx pe3oHaHcoa: npH 2,4 M3B 
IS -aonHa/ aepoHTHOCTL nepeaopaqHaa
HHH CllHHa H30TpOnHa, H1'4eeT Hepe30HaHc
HbiH xapaKTep H paaHa 14 ±3o/o; npH 4 M3B 
aenHqHHa W HeH30TponHa, paaHa 35 ± 4o/o 
H TaK)I(e HMeeT Hepe30HaHCHbiH xapaKTep 
B 3aBHCHMOCTH OT 3HeprHH. 

30 
() .JloepHble peaKt~uu 22 Ne ( 3 He, p) 24 Na u 

_22Ne(3 He, a ) 21 Ne Hccne,noaaHbl B HH-

I Ir 

/ \ 
/

6 

I !\ f I 
4 !l!tl'll \ llf I ~ 

ZD riO 

6 
: E M38 ,,. lj,l2 'i,06 

.. 

Tepaane 3HeprHH 2,9 - 4,1 M3B HOHOB re
llHH-3 Ha ra3oao:H MHWeHH 22 Ne. C no
MOII.(LIO llOBepXHOCTHO- 6apLepHbiX ,neTeK
TOpOB H3MepHllHCL clJyHKUHH B036y)l(_neHHH 
peaK.u;HH H yrnoable pacnpe.neneHHH ,nnH Tpex 
3HepreTHqecKHX rpynn npoTOHOB H anLclJa
qacTH.u;. CpaaHeHHe 3K:cnepHMeHTanLHbiX pe-
3YllLTaToB c TeopHeii noKa3ano, qTo peax
UHH ( 3 He , p ) npoTeKaeT B OCHOBHOM qepe 3 
o6pa3oBaHHe cocTaBHoro H,npa, Tor.na KaK 
B ( 3He, p) peaKI.J;HH Cyll.(eCTByeT BKna,n npHMO
ro npo.u;ecca I 4011/o/. 3HaqeHHe cpe,nHeii 
IIIHPHHbl ypoaHeii cocTaBHoro H,npa Mg-25 
npH 3HeprHH B036y)l(,neHHH- 23 M3B Haii.ne
HO B npe,nenax 50-:-90 K3B. 



3cpcpeKT Mecc6ay3pa 

B uccneAoBaHHBX BAepHoro raMMa-pe-
30HaHca Ha H30TOne ~HHKa-67 BenHCb llOHCKH 
HOBbiX MaTepHanOB, npHrOAHbiX B KaqeCTBe 
HJnyqaTeneii. 1-IJyqanucb: ~HHK MeTannu
qecKHH, ZnS , ZnAI2 0 

4
• 0AHHoqHaB nHHHB 

nornoll.leHHB o6Hapy)KeHa AnB ZnAl2 0 4 c 
WHPHHOH, npeBbiWaiOIJ.leii ecTeCTBeHHYIO WH-. 
puHy nHHHH B 20 pa3. 

,ll;HHa.MHKa 
KOH,ll;8HCHpOBaHHbiX cpe,U 

O Heynpy2oe pacceJIHUe HeumpoHoe e JICuo
KOM 2€/IUU npH TeMnepaTypax 1,2 H 4,2K 
H3MepeHO C DOMOIJ.lbiO cneKTpOMeTpa ,ll;HH -1 
Ha peaKTope HliP -30. MoHoxpoMaTuqecKHii 
nyqOK HeHTpOHOB cPOPMHpOBanCB MeXaHHqec
KHM npepbiBaTeneM H nocne pacceBHHB Ha 
o6pa3~e perHCTpHpOBanCB AeTeKTOpaMH DOA 
ceMbiO yrnaMH. ,ll;uanaJoH nepeAaq HMnynbca 
q B 3KCnepHMeHTe COCTaBnBn 1,25-35 .A-I 
npH 14 3HaqeHHBX 3HeprHH naAaiOll.lHX HeHT
pOHOB B npeAenax 6,7-1000 M3B H pa3pe
WaiOIJ.leH CllOC06HOCTH OT 5 AO 200/o. 3Kcne
pHMeHTanbHbie cneKTpbl npu En = 6,7 M3B 
H T == 1,2 K noKaJaHbi Ha puc. 54. Ilpu JToii 
TeMnepaType H q = 4A-l Ha6niOAaiOTCB ABa 
MaKCHMyMa, COOTBeTCTBYIOll.lHe OAHOcPOHOH
HOMY H MHOrOcPOHOHHOMY pacceBHHIO. 

IlonyqeHHble AHCnepCHOHHble KpHBble AllB 
ABYX THDOB B036Y)KAeHHH llOKa3aHbl Ha 
puc. 5~ ,lJ;nB OAHOcPOHOHHbiX B036Y)KAeHHH 
H3MepeHbl 3aBHCHMOCTH HHTeHCHBHOCTH H 
WHpHHbl llHKOB OT HMnynhca. IIOHCK HOBbiX 
BeTBeii B036y)I{AeHHH B renHH II B o6nacTH 
q = 1,3-4A-l H f = 1,5 M3B, npeACKa
JaHHbiX R .II.IIHTaeBCKHM, He Aan llOllO)KH
TenbHbiX peJynhTaTOB. 

· C ~enbiO npoaepKH TeopeTHqecKHX npeA
cKaJaHHH o cyll.leCTBOBaHHH 6o3e -KOHAeHca
Ta, TO e CTb qacTHqHOH KOHAeHca~HH a TO MOB 
renHB B6nH3~ HyneBbiX 3HaqeHHH HMllYllbCOB, 
DpOBeAeHbl H3MepeHHB pacceBHHB HeHTpo-
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54. 3 KcnepuMeHmaAr.Hr.le cneK11pr.1 Heumpo
Hoe, p acceJIHHl>IX JICUOKUM 2€/IUeM npu 1fleM
nepamype 1,2 K. BepmuKa.lll>Hl>IMU .IIUHI,IJIMU 
er.1oe.11eHa o6.11acmr. ynpy2o2o pacceJIHUJI. 
Ha'ia.llr.HaJI 3Hep2UJI HeumpoHoe 6, 7 M3B. 

HOB n pH JHaqeHHBX q - 15 A-la pe)KHMe pa-
6oThl p eaKTopa HliP-30 coaMeCTHO c ycKo
PHTeneM. IlonyqeHo ABYXKOMnoHeHTHoe 
3HepreTHqecKoe pacnpeAeneHHe pacceBH
HbiX HeHTpOHOB, CBUAeTenbCTBYIOll.lee 0 Ha
nuqHH npH 1,2 K npHMepHo 3~ aTOMOB re
rrHB C HyrreBbiM HMllyllbCOM. 
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55. CneKIIIP 3AeMeHIIIOPHbiX 8036y.roeHuu 8 
.ruOKOM z eAuu npu llleMnepamype 1,2 K. 
llyHKmupHaR KpueaR coom8emcm8yempacc eR
HUIO Ha c8o6oOHOM amoMe. 

0 H3y'leHue uoHHbiX ypo8Heu c no-
MO~LIO Heynpyroro napaMarHHTHoro pac
CeHHHH HeiiTpOHOB npO,D;OJDKeHO Ha OpTo<lJep
pHTOBLIX H OpToranna TOBLIX COe,D;HHeHHHX 
pe,D;K03eMenLHoro 3neMeHTa npa3eO.IJ;HMa. 
H3MepeHHH npoBe,D;eHLI O.IJ;HOBpeMeHHO xax 
Ha HMnynLCHOM peaxTope HEP-30, Tax 
H Ha cTa~HoHapHow peaxTope ~eHTpa P Hce 
/,lJ;aHHH/ . 0HH llOKa3anH npeHM~eCTBa HM
nynLCHOrO peaKTOpa B OTHOWeHHH pa3pe
waro~eii CllOC06HOCTH H B03MO>KHOCTH O,D;HO
BpeMeHHOrO Ha6opa HH<lJOpMa~HH ITO BCeMy 
cneKTpy /1770 M3B/ . 

YnyqweHa pa3pewaro~ag cnoco6HOCTL 
cnexTpoMeTpa c o6pa THoii reoMeTpHeii 6na
ro,napg HCITOnL30BaHHIO ,D;BOHHOrO <lJHnbTpa 
H3 6epHnnHH /nepBLIH <lJHnLTp/ H 6epHnnHH 
nnroc )l(ene3o /BTopoii <lJHnLTp/, o6na.IJ;aro~x 
6nH3KHMH rpaHH'IHLIMH 3Ha'leHHHMH 3Hep
rHH. Pa3HOCTL cnexTpoB, npowe,D;wHx q epe3 
,D;Ba TaKHX <lJHnLTpa, o6ecne'IHna ,D;BYXKpaT
HOe ynyqweHHe pa3peweHHH /30/o/ B cpaBHe
HHH C paHee npHMeHHBWeHCH KOM6HHa~HeH 
Be-BeO /puc. 56/. 
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56. lluK npu 3Hepzuu 49 M3B 8 cneKmpe He
ynpyzo pacceRHHMx HeumpoH08 Ha NH 4 Cl , ~ 
noAy'leHHbiU c noMOJI#MO cneKmpoMempa o6-
pamHou zeoMempuu c 080UHbiM (fiuAbmpoM: 
1- ¢uAb11P Be-Be0,2- (JuAup Be-(Fe +Be) • 



57. Kea3uynpyzoe pacce.JIHUe HeumpoHoe Ha 
JKUOKOM KPUCIIIQAAe TBC. r AQOKQJI Kpuea.JI -
meopemu~eCKUU pac~e111. T AOOKUe KPU6ble noo 
nUKQMU - tPYHKI.IUJI pa3peweHUJI. 
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Ha Drii<e Ng 2 peaxTopa 1-lliP -30 , o6o
py~oaaHHOM ~JI.H H3MepeHHH napaMarHHTHO
ro pacce.HHH.H HeHTpOHOB, ycTaHOBJieH pa-
60'IHH Mai<eT Cllei<TpOMeTpa C Bpall(aiOIJ.(HMC.H 
MOHOI<pHCTaJIJIOM. 3anyll\eH KpHOCTa T ~JI.H 

H3MepeHHH C KpynHora6apHTHbiMH o6pa3:ua
MH npH TeMnepaType 4,2 K . 
() XapaKmepHoii oco6eHHocm&ro JKUOKUX 

KpucmaAAoe R6ARemcR cy~ecmeoeaHue epa
~ameAbtWU cmeneHu ceo6oObl MOAe ~ryA e 
meepoou (Ja3e. IlpH H3y'leHHH 3Toro THna 
~BH:IKeHHH :UeHHYIO HH<!>OpMa:UHIO ~aeT I<Ba3H
ynpyroe pacce.HHHe HeHTPOHOB. Ha peaK
Tope :i-!.6P-30 C llOMOIJ.(biO cnei<TpOMeTpa 
o6paTHOH reoMeTpHH C 6epHJIJIHeBbiM <i>HJibT· 
pOM H MOHOI<pHCTaJIJIOM :UHHI<a nepe~ ~eTeK· 
TOpOM 3aBepmeHO HCCJie~OBaHHe I<Ba 3Hyn
pyroro pacce.HHH.H HeHTPOHOB Ha opraHH'Iec
KOM .coe~HHeHHH ( CH 3) 3 CCI- (TBC) ,cn oco6-
HOM HaXO~TbC.H /B 3aBHCHMOCTH OT TeMne
paTypbi/ B o~Hoil H3 Tpex TBep~biX 4>a3 I , 
II , III c TO'II<aMH nepexo~a Me:IK~Y HHMH 
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219,4 H 183,1 K . B 3KcnepHMeHTaJibHbiX 
cnei<Tpax I puc. 57/ ~JI.H nnacTH'IecxoB: <!>a-
3bl II o6Hapy:1KeHa lliHpoi<a.H Heynpyra.H KOM 
noHeHTa no~ ynpyrHM nHKOM. TeopeTH'Iec
I<He paC'IeTbl llOI<a3aJIH, 'ITO TaKOH BH~ 

Cllei<TpOB 06'b.HCH.HeTC.H Bpall(aTeJibHbiMH De· 
peMell(eHH.HMH Monexyn.HpHbiX rpynn CH 3 
OTHOCHTeJibHO <i>HKCHpOBaHHOH /B TeMnepa
TypHOH o6nacTH cyll(eCTBOBaHH.H II <l>a3b1/ 
ocH aTOMOB yrnepo~ - xnop. 

MarHeTH3M 

() H3zomoeAeHbl u ucnblmaHbl uMnyAbCHble 
MQZHUmbl OAR HeiimpOHHO" ou,PpaK!4UOHHbiX 
3KcnepuMeHmoe Ha ny'lKe peaKmopa HEP- 30, 
o6ecne"'IHBaiOU\He none ~o 350 K3 npH 'lac
TOTe HMnynLcoa 2 1/ ceK. Ha'laTbl ~H<!>pax
:UHOHHble H3MepeHH.H MarHHTHOH CTPYKTYPLI 
reMaTHTa Bblllie TO'IKH MopHHa /- 20°C: 
TO'II<a nepexo~a B cocTO.HHHe co cna6biM 
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58. 3Kcnepu'M eHmaAbHaR HeiimpoHozpaMMa opmo,Peppuma npa3eoouMa, noAy'leHHaR 
MemoOoM epeMeHu npoAema Ha paccmoRHUU 84M om peaKmopa . 

.. 



dJeppoMarHeTHJMOM/. BhliiOnHeH u:uxn reo
peTH'IeCKHX pa60T 110 dJaJOBhlM ,IJ.HarpaMMaM 
aHTHdJeppoMarHHTHhlX KpHCTannoB CO cna-
6biM dJeppOMarHeTH3MOM. 
0 C 11eAb10 ymo<~HeHUJI Ma2HU111HOU cmpyK

mypbl opmo~eppuma npa3eoouMa npoeeoeHo 
U3MepeHUe OU~paKijUU HeU111POH06 Me1/IOOOM 
epeMeHu npoAema. linaro.nap.H HCIIOllhJOBa
HHIO 11ponerHoH: 6aJhi 84 M, o6ecne'IHBaiOII.{e:H
paJpeweHHe - 0,3o/o, y.nanoch paJ.nenHTh pa
Hee He paJpeweHHLie pedJneKChl /puc. 58/. 
IlO,IJ.06HOe pa3peweHHe He,IJ.OCTH)I(HMO B 
06hl'IHhlX 3KCIIepHMeHTaX Ha CTaU:HOHapHhlX 
peaxropax. 

3KCnJiyaTaQHH, 
COBepweHCTBOBaHHe 
H pa3BHTHe 
HOBbiX ycTaHOBOK 
H annapaTyphl 

PeaKTop J.1BP-30 

J1 ycKOpHTeJib JIY3-30 

B 11epBoH: IIOnOBHHe 1973 ro.na 6hln 
JaBepWeH peMOHT H 'laCTH'IHa.H peKOHCTpyx
U:HH p.H.na yJnoB peaxropa HliP-30, HallpaB
neHHax Ha IIOBhlWeHHe Ha,IJ.e)I(HOCTH pa60Thl 
TeXHOllOrH'IeCKOH MaWHHhi H CHCTeM 3aiUH
Thi. BBe.neHo B 3KCIInyarau:uro HecxonhKO 
HOBhiX pa,IJ.HO 3lleKTpOHHhlX KaHanoB CHCTeM 
KOHTpOnH, yllpaBneHH.H H 6biCTpO,IJ.eHCTByiO
Il.{eH Jall.{HThl peaxropa. B C)l(aThle cpoKH Bhl
IIOnHeHa KPHTH'Iecxax c6opxa peaxropa, 
30 Ma.H ocyll.{e crBneH 3a11ycx Hli P- 30 B 
HMIIYllhCHOM pe)I(HMe. C 11 HIOH.H 110 1 .HH
Bap.H 1974 ro.na peaxrop 11popa6oran Ha 
dJHJH'IeCKHH 3KCIIepHMeHT 3300 'laC. 

IJpoBe,IJ.eHa MO,IJ.epHH3aU:H.H CHCTeMhl 
CBq- IIHTaH~H llHHeHHOrO YCKOpHTen.H 
3lleKTpOHOB C l.{ellbiO IIOBhlWeHHH CTa6Hnb-
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HOCTH ycTaHOBKH llpH COBMeCTHOH pa6oTe 
c pea xropoM Hli P. HcllhiTaHa 3nexrpoHHa.H 
a1111aparypa .nnx crpo.HII.{eroc.H peaxropa 
HliP - 2. 

3JieKTpocTaTwqecKHe ycKopHTeJIH 

Y CK.OPHTenh 3r- 2 pa6oran B COOTBeT
CTBHH c 11orpe6HOCT.HMH 3KCIIepHMeHra. Yc
xopur enh 3r- 5 11popa6oran 4260 <~a c., 
ycxop .Hx IIPOTOHhl H renuH:- 3 .no 3HeprHH 
4,5 M 3B. 

l13MepHTeJibHO-BblqJ1CJIHTeJibHbiH 

I.J,eHTp 

0 3a eepweHo co30aHue npoeKma U3Mepu
meAb Ho- 6bi'IUCAumeAbHOZo 11eHmpa HEP- 2, 
ocyll.{e CTBneHHoe COBMeCTHO c UH«<>H /liy
.nalleiiiT I. B ocHoBy 11poexra I puc. 59/ 110-
llO)I(eHa CHCTeMa 14 H3MepHTellhHhlX MO,IJ.y
neH - Ha6opoB Clleu:uanHJHpoBaHHhlX pa.nuo-
3nexr poHHhlX 6nOKOB, Ka)I(,IJ.hlH H3 KOTOphlX 
pa6or aeT C aBTOHOMHOH ManOR Bhl'IHCllH
renLHOH MawuHoH: xnacca PDP -11. B co
CTaB U:eHTpa llnaHHpyeTC.H TaK)I(e BKlliO'IHTh 
6a30BYIO Bhl'IHCllHTellhHYIO MaiiiHHY Cpe,IJ.He
ro xnacca H or.nenLHyro opraHHJYIOIUYIO 
3BM . Ilpoexr paccMorpeH H o.no6peH llo
CTO.HHHOH KOMHCCHeH 110 BOIIpOCaM pa3BHTH.H 
B OH.HH cpe.ncrB Bhl'IHCnHTenLHOH rexHHKH 
H aBTOMaTH3aU:HH. 

fipOBO,IJ.HllHCh pa3pa60TKH OCHOBHOrO co
CTaBa 3KCIIepHMeHranLHOH a1111aparyphl Mo
.nyn.H, BhliiOnHHeMoH: B craH.napre KAMAK, 
H BHe,IJ.peHHe ee B dJH3H'IeCKHH 3KCIIepHMeHT 
/3KCIIepHMeHT 110 MarHHTHhlM ,IJ.HIIOllhHhlM 
MOMeHTaM pe30HaHCOB, 3KCIIepHMeHThl Ha 
ClleKTpOMeTpe )l;HH -1M, 3lleKTpOHHaH alllla
parypa ycTaHOBKH "TpHCTOM"/. 
0 llpoooAJICaAacb pa6oma no aemoMa111u3a

IIUU ~U3U'IeCK020 3KCnepuMeH1/Ia Ha OCH06e 
MaAou 3BM. CMoHTHpoBaHa H 3a11ymeHa 
Mana.H 3BM THIIa TPA-i, a raK)I(e MarHHT-
Hhle .IJ.HCKH dJupMhl XLronerr- llaxxap.n. 
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3~nEPUMEHTAA~U 
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59. CxeMa U3MepumeAbHo- ebi'IUCAumeAbHozo KOMnAeKca HEP-2 /npoeKm/. 

Co3.IJ;aH.bl OT.IJ;enbH.ble y3n.bl .IJ;Hcnn eH -

ycTpOHCTBa OT06pa~eHHJI HH~OpMaUHH 
H B3aHMO.IJ;eHCTBHJI onepaTopa C 3BM 

H3MepHTenLHoro MO.IJ;YJIJI. PacwHpeH Ha6op 

nporpaMM .IJ;JIJI paHee C03.IJ;aHHoro .IJ;H cnneJI 

Ha 3BM TPA. OcuHnnorpa~ co cae T OB.biM 

KapaH,IJ;aWOM 3BM 1i3CM-4 MO.IJ;epHH 3Hpo

BaH H npeapa~eH B YHHBepcaJibHOe.yc TpOH

CTBO, npe,IJ;Ha3Ha'leHHOe KaK .IJ;JIJI 06pa 60TKH 

~H3H'IeCKOrO 3KCnepHMeHTa, TaK H .IJ;JIJI aa

TOMaTH3aUHH npOeKTHpOBaHHJI pa.IJ;H0 3 JieKT

pOHHOH annapaTypbi. 

() ,4eUC1116Y10fiiUU U3MepumeAbHbiU ijeHmp 
o6ecne'lueaA 3KCnAyamaijUJO MHOZOKa HaAb
HbiX aHaAu3amopoe e coomeemcmeuu c no
mpe6HOC111JIMU fPU3U'leCKUX 3KCnepUM eH11106 
Ha HEP-1 0 u 3T- 5. lhroTaanHa anacb 

3neKTpoHHaJI .IJ;eTeKTOpHaJI annapaTyp a .IJ;JIJI 

~H3H'IeCKHX 3KCnepHMeH_TOB. liOJibWaJI pa6o

Ta B.blllOJIHeHa .jJO MO.IJ;eP,HH3aUHH 3JieK TpOH

HO-H3MepHTeJibHOH annapaTyp.bl CH CTeM 

ynpaaneHHJI H KOHTPOJIJI HE P- 30. 

.. 

noArOTOBKa 

K HCCJieAOBaiDUIM Ha J.1BP-2 

llpo.IJ;enaHa 3Ha'IHTenLHaJI pa6oTa no 

C03,IJ;aHHIO KpynH.biX 4JH3H'IeCKHX ycTaHOBOK 

.IJ;JIJI CTPOJI~erocJI peaKTopa HEP- 2. KpoMe 

ynoMJIHYT.biX pa6oT no cneKTpoMeTpy c spa

~aiO~HMCJI MOHOKpHCTaJIJIOM H yCTaHOBKe 

"TpHCTOM", 3aBepweHO H3rOTOBJieHHe oc

HOBH.biX y3noa HOBOH ycTaHOBKH "llonHpH3o

aaHHaJI npOTOHHaJI MHWeHb". 0Ha npe.IJ;Ha3-

Ha'leHa .IJ;JIJI nony'leHHJI nyqKa nonHpH3oaaH

H.biX HeHTpOHOB, 6y,IJ;eT HCnbiTaHa B 3KcnepH

MeHTaX Ha HEP-30 H 3aTeM nepeHeceHa 

Ha HEP-2. 

Benocb KOHCTPYHPOBaHHe H Ha'laTo qac

TH'IHOe H3rOTOBJieHHe ycTaHOBKH Manoyr

JIOBOrQ pacceJIHHJI HeHTpOHOB, npe,IJ;Ha3Ha

'leHHO~ .IJ;JIJI HCCJie.IJ;OBaHHJI 6HOJIOrH'IeCKHX 

MaTepHanoa. Ha'laTbi no.IJ;roTOBHTenbHbie 

pa60T.bl no HeHTPOHHOMy .IJ;H~paKTOMeTpy 



,IJ;JHI H3y'leHHH CJIO:>KHhiX KpHCTaJIJIOB H 6Ho

JIOrH'IeCKHX 06beKTOB. 

CoBMeCTHO c neHHHrpa.n;CKHM HHCTHTy

TOM H.n;epHOH clJH3HKH pa3BepHyThl pa60Thl 

no C03,IJ;aHHIO HeiiTpOHHOrO CneKTpOMeTpa 

Heynpyroro pacceHHHH C nOJIHpH3YIOI.l\HM 

HeHTpOHOBO,II;OM nOJIHOrO BHyTpeHHero OTpa

:>KeHHH. 

Mo.n;epHH3HpoBaH cneKTpoMeTp K,I(COr, 

nepeo6opy,n;OBaHHhiH, nOMHMO pa60T C nOJIH

KpHCTaJIJiaMH, TaK:>Ke ,IJ;JIH HCCJie,IJ;OBaHHH pac

CeHHHH HeHTpOHOB Ha MOHOKpHCTaJIJiaX. J:l3-
rOTOBJieH H 3anyl.l\eH Bpall(aiOil(HHCH KOJIJIH

Ma TOp ,IJ;JIH yMeHbiUeHHH <lJOHa 6biCTphiX HeHT

pOHOB. 

Coopy)l(eHHe J.1BP-2 c HH)I(eKTopoM 

llpo.n;oJI:>Kanoch coopy:>KeHHe KOMnneKca 

HliP-2, H3rOTOBJieHHe OCHOBHhiX MeXaHH3-
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MOB p e aKTOpa, pa3Mell(eHHe B npOMhiiUJieH

HOCTH o6opy.n;OBaHHH ,IJ;JIH TeXHOJIOrH'IeCKHX 

CHCTe M peaKTOpa. lJaCTh o6opy,n;oBaHHH y:>Ke 

nocTyn Hna Ha cKna.n;hl OHRH. 

B c ooTBeTCTBHH c peiUeHHeM KoMHTeTa 

llonHOM O'IHhiX llpe.n;cTaBHTeneii OHRH npo

Be.n;eHa ,IJ;.OnOJIHHTeJibHa.JI 3KCDepTH3a npoeK

Ta HI> P - 2. 3aKJIIO'IeHHe 3KcnepToB nono:>KH

TeJihH , npe,D;JIO:>KeHHH no l.JaCTH'IHOMY yeo

BepiUe H CTBOBaHHIO pH,n;a CHCTeM peaKTOpa 

npHHHT hl. 

B x o.n;e pa6oT no HH:>KeKTopy K HI> P- 2 -

HH.D;YKIUIOHHOMY yCKOpHTeJIIO RHY- 30 - npo

BO,IJ;HJIH Ch HCnhiTaHHJI rOJIOBHOrO o6pa3U:a 

/nepB OH l.JaCTH YCKOpHTeJIH Ha 3HeprHIO 

700 K3B/. 3aKJIIO'IeH .n;orOBOp Ha l.JaCTH'IHOe 

H3rOT OBJieHHe yCKOpHTeJIH. 



102 

Kpuocmam c pacmeopeHueM zeAuJJ- 3 e ze
Auu-4 OAJI noAy<~eHUJI noAJJpu3oeaHHbiX JJoep ~ 
npu pa6ome Ha HeumpoHHOM ny<~Ke HEP : 30. 
C noMOU#bJO Kpuocmama U3MepeHbl Ma z Hum
Hble MOM€H111bl 6036yJKO€HHbiX COC1110JIHUU 
3p6UJI, eeOy111CJI Onbl111bl C OUCnp03UeM. 

MazHU111HbiU cneKmpoMemp OAJI 

~ 
3KcnepuMeHmoe Ha H.EP-30 no-
3BpAJJem UCCA€006Q111b MQZHU111HYIO 
cmpyKmypy u ouHaMUKY eefl#ecme 
6 UMnyAbCHbiX MQZHU111HbiX nOAJIX 
HanpJIJK€HHOC111bK> 00 400 KUA0-
3pC111€0. 



• 

C•poumeAbcmeo KoMnAeKca HEP- 2. 

I ,. I 

,aemeKmop HeilmpoHoe - 6AOK npo
nopt~uoHaA bHbiX C'le1/l'lUK06, Ha-

~ 
nOAHeHHbiX ZeAUeM-3. Ilpu6op 
o6ecne'lueaem ebJCOKYJO 3(x/JeK-
mueHocmb peeucmpat~uu MeOAeH
HbiX HeumpOH06 npu HU3KOU tlye-
C1116U1/IeAbHOC111U K r/JOHY 2QMMa
U3Ay'leHUJI. 



104 

Jla6opa TOpJ1JI 
(.) 

BblqJ1CJIJ1TeJihHOJ1 

TeXHJ1KJ1 
J1 aBTOMaTH3all;HJ1 

-8" 

• 

3KCnJiyaTaQJUI 

3JieKTpOHHbiX BblqHCJIHTeJibHbiX Mai!IHH 

3BM lloneJHoe apeMH Cpe.IJ.Hecy-

li3CM-6 
CDC-1604A 
li3CM-4-I 
li3CM-4·II 

/a 'lac./ TO'IHoe no-

7244 
7704 
7000 
5049 

ne JHoe apeMH 
/a <~ac./ 

20,9 
22,0 
21,3 
20,7 

J.13MepHTeJibHO-BblqHCJIHTeJibHbiH 

KoMnJieKc OJ.1ID1 

0 IIpoeeOeHbl pa6ombl no OCHaUieHU10 
cmaHOapm-MaWUH E3CM-6 u E3CM-4 

HbiMU HaKonumeAJIMU Ha Ma2HUmHOU AeHme 
muna EC-5012. 4 TaKHX HaKonHTenH no.IJ.
Knro'leHLI K nHTOMY HanpaaneHHIO li3CM -6 
H no ,li,Ba HaKOnHTenH nO,li,KniO'IeHbl K 
li3CM-4-I H li3CM-4 JIH<I>. HaKonHTenu 
o6e cnequaaroT Ha.IJ.e)t<Hyro pa6oTy npu nnoT
HOCTHX 3anHCH/BOCnpOH3Be,ll,eHHH 200 H 556 
6HT Ha .IJ.IOHM. BBO.IJ. B 3KcnnyaTa:uuro MarHH
Tp4JoHOB EC-5012 noJaonHT aecTH o6MeH 
HH4JopMa:UHeH, JanHCaHHOH Ha MarHHTHOH 
n ··.HTe, C Bhi'IHCnHTenLHbiMH :UeHTpaMH 
cTpaH-y'laCTHH:U OHJIH H .IJ.pyrux cTpaH. 

PacmupeHa .IJ.O 12K onepaTHBHaH naMHTL 
.IJ.BYX MalliHH li3CM-4, 'ITO n03BOnHT no
BhiCHTh 34J4JeKTHBHOCTb HX pa60Tbl Ha nHHHH 
c llYOCaMH H A3JIT npu o6pa6oTKe KaMep
HhiX CHHMKOB. 

0 3aKOH'IeHa ycmaHoeKa npot~eccopa 
J604A. llpoBe,ll,eHbl pa60Thl no BOCCTaHOB
neHHIO :ueHTpanLHoro npo:ueccopa H onpe.IJ.e
neHHIO ero Ha.IJ.e)KHOCTH. PaJpa6oTaH npoeKT 
HCnOnh30BaHHH npo:ueccopa 1604A B CHCTe
Me HPD coaMeCTHO c Bhl'IHCnHTenLHOH 
MamHHOH CDC-1604A . 



0 Ha E3CM- 6 co30aH cmeHo aemoHOMHoil 
npoeepKu u HacmpoilKu HaKonumeAeil Ha Maz
HUTIIHOil AeHme. BHe~peHa B 3KCnnyaTaUHIO 
TecToBaB nporpaMMa npoBepKH TeneTaii
noB. 

BBe~eHLI B 3Kcnnya TauHro cxeMbl npepbi
BaHHB li3CM -4-1 no BHyTpeHHHM npH'IHHaM 
H nporpaMMbl aHanH3a 3aHBTOCTH YCTpOHCTB 
BbiBO~a. 3aKOH'IeH MOHTa)l( C'leT'IHKa peanb- · 
Horo BpeMeHH, npe~HaJHa'leHHoro ~nB oueH
KH J<i><i>eKTHBHOCTH pa60Tbl 3BM. 

Ha ~Byx 3BM 1>3CM-4 BhlnonHeHa pa-
6oTa no aBTOMaTH'IeCKOMy nporpaMMHO
ynpaBnBeMOMY H3MeHeHHIO HanpB)I(eHHB nH
TaHHB B pe>KHMe npo<i>HnaKTH'IeCKOrO KOHT
pons. 
0 CoaH e onbiTIIHYIO 3KCnAyama~JUIO Ha 

E3CM-4 MazHumo,PoH CDC-608. IlpoBe~eHbl 
/coBMeCTHO c QHct>H BHP I pa6oTLI no 
no~KnJO'IeHHIO K li3CM -4 <i>opTpaHHOH CTaH
UHH Ha ocHoBe 3BM TPA-1001. OcymecT
BneHo HeCKOnhKO ceaHCOB CBB3H li3CM -4 
c 1>3CM -6 no nepe~aqe JKcnepHMeHTanL
HhiX ~aHHbiX. 
0 Pa3pa6omaHa mexHU'IecKaJI ooKyMeHma

IJUJI, H3rOTOBJieH H OTna>KeH MaKeT annapa
TYPhl JIHHHH CBB3H HJMepHTenLHO- Bhi'IHC
JIHTenLHoro KOMnneKca OHMY c QBK 
OH.H.H. 

MaTeMamqecKoe o6ecneqemm 38M 
. Ha 1> 3CM- 6 BBe~eH pe)I(HM noToKoBoii 

naKeTHOH o6pa60TKH, 'ITO nOBbiCHnO npo
nyCKHYIO cnoco6HOCTb 3TOH 3BM 6onee 'leM 
B~Boe BO BpeMB oTna~oK Ja~aq nonLJOBaTe
neii. BBe~eHbl B 3KCnnyaTaUHIO HOBbiH Ba
pHaHT TpaHcnBTopa C B3b1Ka ct>OPTPAH 
H HOBbiH ~HcneTqep . 

3aBepmeHbl ocHOBHhle paoOThl no opra
HH3aUHH neHTO'IHbiX 6HfinHOTeK 06IUero Ha-
3Ha'IeHHB Ha 1>3CM -6. Ha MarHHTHhiX neH
Tax C03~aH apXHB H3 263 nporpaMM B TeK
CTOBOM H ~BOH'IHOM BH~e. HJ~aHO 4 ~onon
HeHHB K TOMaM OnHCaHHH 6H6nHOTeKH. ,lJ;nB 
o6nerqeHHB npouecca nepeBo~a nporpaMM 
c 1>3CM-6 ·Ha CDC-6200 coJ~aH aHanor 
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6H6nHOTeKH li3CM -6 H3 141 nporpaMMbl B 
~BOH'IHOM H 150 nporpaMM B TeKCTOBOM 
BH~e, BKnJO'IeHHbiH B CHCTeMy MaTeMaTH
qeCKOrO o6ecne'leHHB CDC-6200. 

Ilo~rOTOBneHa ~OKyMeHTaUHB no TpaHC
nsTopy c B3b1Ka ct>OPTPAH-4~nsEC-3BM. 

0 Tna>KeHLI CTaH~apTHble nporpaMMhl o6-
MeHa MaCCHBaMH Me>K~Y li3CM-6 H nepH
<i>epHHHbiMH 3 B M, BKnJO'IaB M-6000 rpa
<i>H'IeCKOH ~HcnneHHOH CTaHUHH. IlpoBe~eHa 
no~roTOBKa K c~aqe B 3KcnnyaTaUHJO MaTe
MaTH'IeCKoro o6ecne'leHHB y~aneHHhiX <l>opT
paHHhi X CTaHUHH BBO~a-BbiBO~a li3CM -6 
H KaHana CBB3H MKC-2A Ha 1>3CM-4. 

B hlnonHeHa pa6oTa no aBTOMaTH3aUHH 
nporpaMMHpoBaHHB Ha 1>3CM -4. Ha 3TOH 
MaiiiHHe BBe~eHa B 3KCnnyaTaUHIO KOMnHnH
PYIOII.la B CHCTeMa C TpaHCnBTOpOM C B3b1Ka 
ct>OP T PAH- 2. 

. 
ITporpaMMbi 

o6paOOTKH KaMepHblX CHMMKOB 

0 Pa3pa6omaHa u omAaJICeHa Ha peaAbHbiX 
co6bi111UJIX c Mempoeoil nponaHoeoil KaMepbl 
npozp aMMQ KUHeMQT/IU'IeCKOU UOeHTIIUrPUKQijUU 
OOH08epiUUHHbiX C06bi1/IUU. 06C'IHTaHO OKOnO 
CTa Cn yqaeB KOrepeHTHOrO po~eHHB nHOHOB 
nHOHa MH. Ilo~rOTOBneHO OnHCaHHe reoMeT
pH'le CKOH nporpaMMbl 1-8. 
O C o3oaH ceK~JUOHHblil eapuaHm cucmeMbl 

npozp aMM o6pa60TIIKU CHUMK08 C KQMepbl 
"JliOOMUAa", no KOTOpOMY npOBO~HnaCb o6-
pa60TKa ~aHHhiX c 3TOH ycTaHOBKH. Ha 
OCHOBe aHanH3a pe3ynLTaTOB peKOHCTpyK
UHH npOBO~HnaCb ~opa60TKa MeTO~HKH H~eH
TH<i>HKaUHH npoeKUHH O~HHX H TeX )l(e TpeKOB 
co6hiTHB. Ilo~roToBneHo pyKoBo~cTBO ~nH 

nporp aMM TP3ill, rPAAH,IJ; H CAMKC. 
H a li3CM -6 nocTaBneHbl CHCTeMHhle 

no:n;nporpaMMbl rH,IJ;PA H Ha'laTa OTna~Ka 
MO~yneii CHCTeMbl. IlonHOCTbiO 3aKOH'IeHO 
coJ~aHHe cny>Ke6HbiX nporpaMM. Pa6oTa 
npoBo~nacb COBMeCTHO c Hct>B3 AH r ,IJ;P 
H YHHBepCHTeTOM B KOIIIHUe jqCCP /. 
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0 llpouaeoou/racb npoeepKa pa6ombl om
oeAbHbJX 6AOK08 U QA20pU11lM08 npozpaMMbJ 
peKOHC11lPYKfiUU U KUH€MQ11lU'I€CKOU UO eHmu
fPUKQijUU C06bl11lUU, perHCTpHpyeMblX B ITXTH
MeTpOBOM MarHHTHOM HCKpOBOM CITeKTpO
MeTpe. 

Pa3pa6oTaHa H oTna)KeHa nporpaMMa 
ynpaaneHHX npo:ueccoM H3MepeHHX H o6pa-
6oTKH MO,D;YITbHOH CTpyKTypbl, KOTOpa x no-
3BOITJieT ITpOBO,D;HTb H3MepeHHe CHHMKOB C 
pa3ITH'IHLIX ycTaHOBOK. 

<> /.(AJI 60AbUlUX ny3bJpbK08bJX KaMep pa3-
pa6oTaHa MeTO,D;HKa ITOHCKa COOTBeTCTBHJI 
Me)K,D;y TpeKaMH Ha pa3HbiX CTepeOCHHMKaX. 

0 B coomeemcmeuu c nAaHoM ·coeMe cmHbiX 
pa6om e HT3<1> nepeoaHa paapa6omaHHa.JI 
e OH.HHnpozpaMMa zeoMemput.tecKou p eKoH
cmpyKfiUU C06b1THH B MarHHTHOM HCKp OBOM 
cnexipoMeTpe .nnx 3BM 1i3CM -6. 

<> Ha .53CM- 6 aaKOHt.teHa omAaOKa npo
rpaMM reoMeTpH'IeCKOH peKOHCTPYK:UHH co-
6b1THH, 3aperHCTpHpOBaHHblX B nponaHOBblX 
KaMe pax. IlporpaMMbl BKmo'laiOT 6nox aBTO
MaTH'IeCKOrO OIT03HaBaHHJI TpeKOB, 6nOKH 
ITOHCKa H3ITOMOB, Bhl6opa COOTBeTCTBYIOIUHX 
TpeKOB H onpe,neneHHJI napaMeTpOB 3ITeKTpo
HOB. 

HcnoJib30Bamte 38M 
ua JIJ1IDm 

C 3KCnepHM8HTaJibHbiMH ycTaHOBKaMH 

0 CoaoaHa cucmeMa npozpaMMHozo o6ec
net.teHUJI nepeou ot.tepeou OAJI aKcnepuM eHmoe 
no noucKy paouoaKmueHocmu Hoeozo muna. 
B HacToxmee apeMx CHCTeMa Haxo,nnTcx 

B OllbiTHOH 3KCITnyaTa:UHH Ha rtpOTOHHOM 
CHHXpOTpOHe U~B3 /Cepnyxoa/ npH p a6oTe 
3KCITepHMeHTanbHOH YCTaHOBKH Ha ITHHHH 
c 3BM 1i3CM-3M. Co3,naHHoe MaTeMaTn
qecxoe o6ecne'leHHe no3aonxeT Haxan
nnaaTb 3Kcne911MeHTanbHble ,naHHble a npo
H3BO,nHTb CTaTHCTH'IeCKyro o6pa60TKY B pe
anbHOM MaCWTa6e BpeMeHH. 

(t 

<> CoaH e 3KCnAyamat~U10 KOMnAeKc npo
zpaMM OAJI MHOZOHU11l.JIHbiX (fieppumoebiX 
KaMep MHC OH.HH. C noMOJUbiO 3Toro 
KOMnrrexca npoae,neHa oTna.nxa H HacTpo:Hxa 
o6opy,noBaHHJI B pa60'IHX ycnOBHJIX Ha ITHHHH 
C 1i3CM-3M. 06pa6oTaHHaJI HHcllopMa:UHX 
ncnonL3oaanacL .nnx onpe.neneHHX H nccne
.noaaHHx xapaKTepHCTHK HCKpOBblX KaMep. 

<> 0606UieHbl npUHijUnbl C030QHUJI U opza
HU3QijUU, a 11lQKJICe QA20pU11lMbl npozpaMMbl 
.nnx 6e ccllnnLMOBoro ncxpoaoro cneKTpoMeT
pa liUC-1, HCITOITb30BaHHOH npH C03,D;aHHH 
HOBOH CHCTeMbl nporpaMM ,D;ITJI ycTaHOBKH 
"~OTOH". 

0 CoaoaHbl cmaHoapmHble npozpaMMbl Ha 
.53CM-4 ,nnx paCIT03HaBaHHJI npXMOITHHeii
HbiX TpeKOB, perHCTpHpyeMblX nocpe,nCTBOM 
HCKpOBbiX KaMep. Ilpoae,neHbl HCCITe,D;OBaHHJI 
3cllclleKTHBHOCTH H CKOpOCTH pa60Tbl anropHT
MOB, ITOITO)KeHHblX B OCHOBY 3THX nporpaMM. 
0 3aeepweHo coaoaHue cucmeMbJ npo-

zpaMM OAJI o6pa6omKu Ha .53CM-4 ,naHHblX, 
perHCTpHpyeMblX npH ITOMOJUH ycTaHOBKH 
H3 6eccllHnbMOBblX HCKpOBblX KaMep. 3Ta 
CHCTeMa BKITIO'IaeT nporpaMMbl MO,nenHpo
BaHHJI, cllHITbTpa:UHH, reoMeTpH'IeCKOH H KH
HeMaTH'IeCKOH o6pa60TKH,CTaTHCTH'IeCKOrO 
aHanH3a 3KcnepnMeHTanbHblX ,naHHblX, onpe
,neneHHJI 3cllclleKTHBHOCTH 3KCITepHMeHTanb
HOH ycTaHOBKH. Pa6oTa npoao,nHTCX coa-

• MeCTHO c UT3~. 
<> Paapa6ambzeaemc.JI npozpaMMa ono:ma

eaHUJI U zeoMemput.teCKOU peKOHC11lPYKfiUU 
co6blmuu, pezucmpupyeMbJX ycmaHoeKou 
"<l>omoH". Co3,naHa qacTb nporpaMMbl, no-
3Bonxro~ax BOCCTaHaBnHBaTb ITHBHH, o6pa-
30BaHHble raMMa-KBaHTaMH B Bell.{eCTBe 
/KOHBepTopax/ ycTaHOBKH, H onpe,nenXTb 
HanpaaneHHe ,nBH)KeHHX 'laCTH:U /raMMa
KBaHTOB H 3ITeKTpOHOB/. 

0 ,l(AJI uaMepumeAbHozo t~eHmpa JI.HP oceo
eH 11lpaHCAJI11lOP c ~OPTPAH-4, c,naHa B 3K
cnnyaTa:UHIO cncTeMa nporpaMM npneMa H 
o6pa6oTKH cneKTpoa .nnx 3BM MnHcx-32, 
C03,D;aH Ha6op nporpaMM MaTeMaTH'IeCKOH 



o6pa60TKH cneKTpOB ,lJ;ll.H HeCKOllLKHX 3KCne
pHMeHTOB. 

0 IloAHOC111b10 3aeepweHa cuc111eMa npo
zpaMM IIOtPH-72 .nnH HBK JIH<I>, npowe.n
wa.H CTLIKOBKY C 3KCnepHMeHTanLHLIM o6o
PY.IJ:OBaHHeM. llo.nroToaneHa BC.H Heo6xo.nu
Ma.H ,lJ;OKyMeHTaUH.H ,lJ;ll.H C,lJ;aqH CHCTeMLI 
B 3KcnnyaTaUHIO. CoJ.naH /coaMeCTHO co 
cneuuanncTaMH U:H<I>H BHP / npoeKT MaTe-· 
MaTuqecKoro o6ecneqeHH.H HBK HliP-2. 
Pa3pa6oTaHLI anropHTMLI o6IUeil opraHnJa
uuu e,lJ;HHOH CHCTeMLI o6pa60TKH cneKTpOB, 
B paMKaX KOTOpOH C03,lJ;aH Ha6op nporpaMM 
npe.naapnTenLHOH o6pa6oTKH. 

0 IlpoeeoeHbl pa6o111bt no co30aHUIO npo
zpaMM cuc111eMbt Ma111eMa111U'IecKozo o6ecne
'leHUJI ynpaaneHH.H 3neMeHTaMn KonneKTHB
uoro YCKOpHTen.H H ycTpOHCTBaMH Me,lJ;neH
HOrO BLIBO,lJ;a nyqKa H3 CHHXpo4Ja30TpOHa. 
PaJpa6oTaHLI nporpaMMLI CB.H3H 3BM 
M -6000 c .nncKaMH, yqacTBYIDIUeil B ynpaa
neHHH KonneKTHBHLIM ycKopnTeneM. 

03aeepweHO C030QHUe MQ111€MQ111U'I€CKOU 
M00€AU C111pUMepHbiX 111p€K08, yqHTLIBaiOI.QeH 
napaMeTpLI ycTaHOBKH PHCK. Ha 6a3e 3TOH 
Mo.nenu npoae.neHLI pacqeTLI no BLI6opy 
OnTHManLHOrO MeTO,lJ;a 6ec4JHnLMOBOrOCbe
Ma H nocne.nyJOI.Qeil o6pa6oTKH .naHHLIX .nn.11 
OUeHKH nnOTHOCTH cne,lJ;OB. 
0 Co30aH u 0111AaJKeH MaKe111 111eAeeu3uoH

HOU zoAoeKu Ha nA10M6UKOHe u MOHU1IIOP OAJI 
Ha6A100€HUJI pe3yAb111Q11108 CKQHUp08QHUJI. 
3Ta cncTeMa npe.n:HaJHaqeHa .nn.11 uccne.no
BaHH.H B03MO:>KHOCTH 6ec4JHnLMOBOrO CbeMa 
HH4JOpMaUHH C HCKpOBLIX H CTpHMepHLIX Ka
Mep. 

Yqacnm 
B ~H3Ht{eCKHX HCC~e~OBaHHHX 

0 IIpoeeoeHbr uccAeooeaHUJI xapaK111epu
C111UK CUC111€Mbl U3 0€8JI111U 08YXKOOpOUHQ111HbtX 
UCKP08b1X KaMep Ha AUHUU c E3CM-4 Ha 
ny'IKe nuoHoe cuHxpo¢a3o111poHa. 3Ta cuc
TeMa 6y.u;eT· ucnonLJOBaHa B 3KcnepnMeHTe 
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no HJy qeHHIO npOTOH-.H.IJ:epHLIX B3aHMO,lJ;eH
CTBHH npu 3Hepru.Hx 4-10 F3B. lfJroToa
neHLI 6onLWHe CUHHTHllll.HUHOHHLie cqeT
qoKH- TpHrrepLI HCKpOBLIX ~aMep H JaKOH
qeH MOHTa)l( annapaTypLI Ha KaHane Me.n
neHHor o BLIBO,lJ;a npOTOHOB. 
0 C o eMec111HO c ¢u3uKaMu Eyxapec111cKozo 

YHUeepCU111e111a, H<PB3 AH rAP u op. 8bt
nOAH€Hbi pa60111bl no U3MepeHU10 C€'1€HUU Ka
HQA08 peaKijUU U o6pa308QHUJI pe30HQHC08 
8 Ul€ C111UAY'I€8btX nuoH- np01110HHbiX 83QUMO
O€UC111 8UJIX npu 5 F3B/c u pa6oTLI no uc
cne.noaaHHIO nonyHHKni03HBHLIX npoueccoa 
B qe TLipexnyqeBLIX B3aHMO,lJ;eHCTBH.HX npH 
TOM )l(e HMnynLCe nHOHOB. 

0 ,l{AJI npoeeoeHUJI uccA-eooeaHuu Heu111poH
npo1IIOHHbiX 83QUMOO€UC1118UU npu 8btCOKUX 

3Hepzu.Rx Ha cnHxpo4JaJoTpoHe OHJIH 6Lin 
Hana)l(eH HeHTpOHHLIH KBa3HMOHOXpOMa TH
qecKHH nyqoK u npoae.neHo o6nyqeHne 
MeTpOBOH BO.IJ:OPO.IJ:HOH KaMepLI npH 8 JHep
rH.HX na.naiOI.QHX HeHTpOHOB. llonyqeHO 
200 111btc. CHHMKOB xopowero KaqecTBa. 
liJMep eHo Ha HPD CBLIWe 35 111btc. co6LITHH 
npH Tpex 3HeprH.HX HeHTpOHOB. 
0 H 3MepeHo oKoAo 6 111btc. nuoH- npo111oH

Hbrx e3auMooeuc111euu npu nMnynLce 
16 F 3B/c c po)I(.IJ:eHneM cTpaHHLIX qacTHU. 
Co6LITH.H o6cqnTaHLI u qacTnqHo n.neHTH
!l>nuupoBaHLI. 

0 3 a eepweHa noozo111oeKa .nayxMeTpoaoB: 
cTpnMepHoil KaMepLI ycTaHOBKH CKM- 200 
K 3KCnepHMeHTaM Ha nyqKaX pen.HTHBHCT
CKHX pOTOHOB H .H,lJ;ep. 

Pa3pa6oTKa 

MeTO~OB IIpHK~a,D;HblX BbltiHC~eHHH 

0 IlpoeeoeHbr pa6o111bt no pa3eu111u10 u111epa
ijUOH HbtX pezyAJipU308QHHbtX M€1110008 pewe

HUJI HeKoppeK111HbtX H€AUH€UHbtX 3QOQ'I o6pa-
60111KU cneK111pOMe111pU'IeCKOU UH¢OpMaijUU. 

CoJ,u;anLI cTaH.napTHLie nporpaMMLI .nn.11 pe
WeHH.H TaKHX 3a,lJ;aq H ,lJ;OKa3aHLI HeKOTOpLie 
Teop MLI 0 CXO.IJ:HMOCTH pa3pa6oTaHHLIX Me
TO,!J;OB. 
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() Pa3pa6omaH H06blii Memoo peweHU.R 3a
oa<~u HJmypMa- Jluy6UAAJI C HCnOnL30Ba HHCM 

HenpepLIBHOrO aHanora MCTO,na HLIOT-OHa. 

CoJ,naHa nporpaMMa, peanuJyiO~aB p a 3pa-

6oTaHHLIH MCTO,n. IlporpaMMa liiHpOKO HC

DOllL3YCTCB TeOpCTHKaMH. 

() 06o6UieHHblii Henpepbi6Hblii aHaAo z Me
mooa HblomoHa 34><PeKTHBHO ucnonLJoBa H ,nn11 

perneHHJI Ja,na'IH 0 Bhi'IHCllCHHH clJopMbl 

KOllLIJ;a penB'tHBHCTCKHX 3llCKTpOHOB B KOn

ne KTHBHOM YCKOpHTene. IlOMHMO BLI'IH Cne • 

HHH yKa3aHHhiM MCTO.D:OM, ,naBliiHX B0 3 MO)I{

HOCTL HaHTH CC'ICHHJI KOllLIJ;a npH pa3llH 'IHbiX 

napaMeTpax, y,nanOCL OIJ;CHHTL rpaHHULI npu

MCHHMOCTH MeHee TO'IHOrO aHanHTH'IC CKOrO 

MCTO,na. Pa3pa60TaH HOBhiH BapHaiJ;HOHHhiH 

MCTO.D: paC'ICTa CC'ICHHJI KOllLIJ;a 3llCKTp OHOB, 

HaXO.D:B~erOCB BHYTPH UHllHH.D:PH'ICCKOH Ka· 

MepLf. 

() Pa3pa6omaHa npozpaMMa MameMamu<~ec
Kozo MOOeAupoaaHUJI nose,neHHB JapJI)KCHHO

ro CJIOJI MCTO.D:OM yKpynHCHHhiX 'laCT HU C 

ucnonL30BaHHeM ,nucnneB ,nnB npe,ncTa ane

HHB peJynLTaToB. CosMeCTHo c Pa,n;H o Tex

HH'IeCKHM HHCTHTYTOM AH CCCP no.nro Tos

neHa K pac'leTaM o,n;Ha Hl Mo,nene:H "raJ o:aou 

clJoKyCHpOBKH" ,nnB 'IHCllCHHOrO 3KCnepH MeH

Ta, CBB3aHHOrO C KOnneKTHBHhiM MC T O.D:OM 

ycKopeHHB. BenHCL pac'leTLI no Mo,nen upo

BaHHIO .D:HHaMHKH neHrMIOpOBCKHX naK eTOB 

H 'IHCllCHHOMY MO,nenHpOBaHHIO neHrMIOpOB

CKOrO KOnnanca B cclJepH'ICCKH- CHMMCTpH'I

HOM H nnOCKOM cny'laBX. 

BLinonHeHa pa6oTa, KacaiO~aBcB orpa

HH'ICHHH Ha 3<i><PeKTHBHhle YCKOpBIO~He nonB 
B KonLn;eTpoHax. CpaBHeHHe peJynL TaToB 

,nsyx TeopeTH'IeCKHX Mo,nene:H npuse no K 

3Ha'IHTCllLHbiM paCXO)I{.D:CHHBM, 'ITO y K a3bl· 

aaeT Ha npe*.nespeMeHHOCTL nony'le HHLIX 

paHee ou;eHoK . 

CocTasneHLI nporpaMMLI H npose ,neHLJ 

pac'leTLI ypaaHeHHH lllpe,nuHrepa H Bna cosa, 

OnH CbiBaiO~HX nose,neHHe 3llCKTpOHHhiX 

cryCTKOB DO BHCliiHHX nohBX. 
8' 

() CocmaaAeHbl npozpaMMbl OA.R Bbi 'IUCAe-
HUJI UHmezpaA06 6biCTpO OCIJ;HnnupyiO~HX 

• 

clJyHKUHH H KpaTHbiX HHTerpanOB no MCTO,ny 

Kopo6osa. 3TH nporpaMMLI BKniO'IeHLI B 

6u6nHOTCKY CTaH,napTHbiX nporpaMM. 

() BeAUCb pa6ombl no pac<~emy 3AeKmpu<~ec
KUX U MQ2HUmHbiX none:H C HCnOnL30BaHHCM 

HenHHCHHOH CCTKH. 

() CoaMecmHo c MameMamuKaMu Epamu
cAaacKozo UHcmumyma meopuu U3MepeHuii 
Moou¢u~upoaaH may- Kpumepuii H npe,nno)l{eH 

3p-Ksa,npaT·KpHTepu:H cpasHeHHB runoTe3. 

<> CoaMeCmHO c Htl>B3 AH r J(P npoaeoeHbl 
pa6ombl no U3y<~eHU10 caoiicma CAOJICHbiX .ROep 
u .ROepHbiX peaK~uii. Ilpose,neHa a.nanTan;HB 

COOTBCTCTBYIO~HX nporpaMM .D:llB C'ICTa Ha 

CDC-6200 . 

() HccAeooaaAUCb nepuoou<~ecKue mpaeK
mopuu 3ap.RJICeHHbiX <~acmu~ B CHHxpoclJaJo

TpoHe OH.HH c y'leToM reoMeTpuqecKHX 

HCKa)I{CHHH B YCKOpHTene. IlpoBe,neHO Ma· 

TeMaTH'IeCKoe Mo,nenuposaHHe npocTpaH

CTBCHHoro MHOroo6opOTHOrO .D:BH)I{CHHJI 'laC

THU C Y'ICTOM reOMCTpH'ICCKOrO HCKa)I{CHHB 

MarHHTa. Ha:H,neHLI HCKOTOpble pe30HaHChl. 

ABToMaruqecKHe 

H TIOJiyaBTOMaTHqeCKHe CHCT8Mbl 

o6pa6oTKJ1 KaMepHbiX CHHMKOB 

() 3aaepweHa pa3pa6omKa U3MepumeAbHo
zo KOMnAeKca Ha 6a3e cKaHHPYIO~ero aBTo

MaTa "CnupanLHLIH H3MepuTenL" /CH/. B 
peJynLTaTe HaCTpOHKH H Kanu6pOBKH npu6o

pa nony'ICHLI TO'IHOCTHbiC xapaKTCpHCTHKH 

CH, KOTOpLIC COOTBCTCTBYIOT 3a,naHHIO H 

npaKTH'ICCKH COBna,naiOT C aHanorH'IHbiMH 

xapaKTepHCTHKaMH no,no6HbiX npH60pOB B 

,npyrHX clJHJH'ICCKHX IJ;CHTpax /HanpHMep, 

a ~EPHe/. 
Ha'laT MeTo,nuqecKHH 3KcnepuMeHT no 

H3MepeHHIO CHHMKOB C O.D:HOMeTpOBOH BO,no

po,n;HOH KaMepLI. 



B HaCTOJIII~ee apeMJI pa6oTaeT apeMeH
HaJI uenoqKa nepe~aqu HH~OpMaUHH OT CH 
K 3BM li3CM-6 fqepe3 3BMCDC-1604A/. 
llocne HaCTpOHKH HHTep~eHCOB HaKOnHTe
neH THna EC-5012 ~nJI 3BM 3-100 H 
li3CM -6 HaqHeT pa6oTaTh npJIMaJI CBJI3h 
CH-li3CM-6, KOTopaJI JHaquTenLHO ynpo
CTHT H COKpaTHT BpeMJI o6pa60TKH C06hl
THH. 

O IlepeoaHa Ha 3KcnepuMeHmaAbHbiU 3aeoo 
Hayt~HOZO npu6opocmpoeHU.R AH CCCP oo
KyMeH1110tiU.R 0/l.R U32011106AeHU.R Onbi111HbiX 
o6pa3t~oe U3MepumeAbHozo npoeKmopa. B 
Q3M nepe~aHa ~OKyMeHTaUHJI Ha YHHBep
canhHOe ycTpOHCTBO CBJI3H onepaTopa C 
3BM, npe~HaJHaqeHHOe ~nJI OCHaiUeHHJI npo
eKTOpa. Benach c6opKa H ~opa6oTKa ero 
MaKeTHoro o6paJua /onTHKo-MexaHuqecKaJI 
qacTh HJroToaneHa B Q3M OH.HH/. 
0 Ilpooo.AJICaAuCb pa6ombt no coeepweH

cmeoeaHUIO cyU~ecmeyroU#ezo KOMnAeKma 
3AeKmpoHuKu cKaHUPYJOU#ezo aemoMama HPD, 
B peJynLTaTe qero yaenuqeHa ero Ha~e~
HOCTh. 

Y COBepmeHCTBOBaHHe CHCTeMhl npo-
rpaMM npH CHJITHH MaC OK Ha CTOnax liiJC- 2 
H ynyqmeHHe pa60Thl CHCTeMhl liiJC
TPA-1001 noJBonuno npH npe~aapHTenL 

HhlX HJMepeHHJIX MacoK ~nJI HPD ~oaecTH 

npOH3BO~HTenhHOCTh O~HOrO CTOna ~0 500 
C06biTHH B ~eHh. 

IlOBhlllieHHe npOH3BO~HTenhHOCTH CH-
CTeMhl HPD 6hlno ~ocTHrHyTo Ja cqeT 
BhlnOnHeHHJI cne~yiOIUHX pa6oT: 

a. 3Ha'IHTenLHO ynyqmeH anropHTM npo
rpaMMhl HJMepeHHH X3H3-1, 'ITO noJaonuno 
yaenH'IHTh CKOpOCTh CKaHHpOBaHHJI C 30 
~0 110 C06hlTHH B qac. 

6. YnyqmeHa CHCTeMa MaTeMaTuqecKo
ro o6ecneqeHHJI HPD /nporpaMMhl MHCT, 
pe~aKTHPYIOIUHe nporpaMMhl H ~p ./. 

B. IlOBhlllieHa 34><lJeKTHBHOeTh 6hlCTpOH 
qacTH 3neKTPOHHKH HPD . 

r. Y coaepmeHeTBOBaH pJI~ 3neKTPOHHhlX 
H onTHKo-Me~aHH'leeKHX yJnoa HPD. 
Bee 3TO noJaonuno ~oaeeTH eKopoeTh HJ-
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MepeHHH ;no 90 eo6hlTHH B qae /3500 eo6hl
THH B He~enro/, qTo COOTBeTCTByeT MHpo
BOMy ypOBHIO, ~OeTHrHyTOMy Ha yCTpOH
CTBaX Tuna HPD. 

0 3a eepweHa MooepHu3atiU.R aemoMama 
A3JIT -1 B HanpaaneHHH pa3BHTHJI epe~CTB 
~Hanora onepaTopa e 3BM. A3JIT-1 B Ka
qeeTBe -epe~eTB ~Hanora HMeeT ~uenneu, 
OnTH'le eKHH 3KpaH, ~YHKUHOHanhHyiO Kna
BHaTypy, TeneTaHn H MOHHTOp. MOHHTOp 
JIBnJieTeJI HOBhlM epe~eTBOM ~Hanora. OH 
nOJBOn JieT onepaTHBHO no~eTpaHBaTh pe~HM 
e~eMa HH~OpMaUHH e H3MepJieMOrO ~OTO
CHHMKa, 'ITO OC06eHHO Ba~HO npH o6pa60TKe 
eHHMKOB e HH3KOH KOHTpaeTHOeThiO. 

CoJ~aHo MaTeMaTuqeeKoe o6ecneqeHHe 
A3JIT -1, eocTOJIIUee HJ y npaanJIIOIUeH npo
rpaMMhl , nporpaMMhi onoJHaBaHHJI H npo
rpaMMhl pa6oThl e ~HenneeM. BMecTe e 
nporpaMMOH o6pa60TKH 3TO COeTaBHnO pa-
60'IHH KOMnneKe, e nOMOIUhiO KOTOpoto Ha 
aBTOMa Te A3JIT -1 6Lma BHe~peHa Maceo
BaJI o6pa60TKa eHHMKOB. 

H a A3JIT- 1 o6pa6oTaHo 25 ThlcJiq 
co6hlTHH c HCKpoaou KaMephl JIJIII, peJynh
TaThl H3MepeHHH npH 3TOM He yeTynanH no 
TO'IHOCTH peJynLTaTaM H3MepeHHJI TeX ~e 
eHHMKOB Ha IIYOCax. 
0 B eoemc.R pa3pa6omKa cKaHUPYIOU#ezo ae

moMama A3JIT-2 e ynpaBnJieMOH OT 3BM 
3neKTPOHHonyqeaou Tpy6KOH. OcyiUeCTBne
HO eO J~aHHe annapaTyphl CTaTHCTH'leCKOrO 
ynpaan eHHJI 3JIT. CoaMeCTHO e npe~eTaau
TenJIMH QEPHa 6noK 3JIT 6hln BKniOqeH, 
H Ha 3KpaHe Tpy6KH no BCeMy pa6oqeMy 
nonro paJMepoM 70x140 MMnonyqeHo e~op
MHpoaa HHoe eBeTOBOe nJITHO, ~HaMeTp KO
TOporo He npeahlmaeT 20 MKM. 

IIpoae~eHhl pa6oThl no eoJ~aHHIO onTu
qecKor o KaHana yeTpoueTBa H neHTonpo
TJI)KHOr o MexaHHJMa, a Ta~e npoeMoTpo
ao-HJMepHTenLHoro cTona, ~HcnneJI, Mo
HHTopa H ~pyrux epe~eTB ~Hanora onepa
Topa c 3BM. 

3aaepmeHa paJpa6oTKa exeMhl ynpaane
HHJI H eBJI3H e ynpaBnJIIOIUeH 3BM li3CM -6. 
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IIpopa6oTaH aonpoc BLIXO.D.a Ha 6on LIIIYIO 
3BM, Ha KOTopoil 6y.D.eT ocy~ecTB11HTLCJJ. 
o6pa6oTKa C'iHTaHHOH HH4>opMaU.HH. H a -aLI
xo.D.e li3CM -4 nOCTpOeH KOMMyTaTop Ha 
4 HanpaBJ1eHHH, O,II.HO H3 KOTOpbiX C11Y)I(HT 
.D.11H CBHJH c 6onLIIIoil 3BM. BhlnonHeHo 
40o/o 06'beMa pa60T, CBH3aHHbiX C MOHTa)I(OM 
ycTpoilcTBa A3JIT- 2. 
0 3AeKmpoHHble ycmpoucmea cucmeM bl ce.R-

3u IIYOCoe c E3CM-4 paciiiHpeHLI c 15 
.D.O 21 KaHana. K :noil cucTeMe no.D.KJIIO'ieHbl 
.D.Ba H3MepHTe11LHLIX cTona CAMET, HJro
TOB11eHHhiX a qccP. IIpoae.D.eHLI xoHTp onL
Hble H3MepeHHH C nOMO~biO 3THX CT0110B 
Ha 11HHHH c li3CM -4. B U.3M HJroToaneHo 
16 aBTOMaTH3HPOBaHHbiX H3MepHTe11bHbiX 
CT011HKOB K IIYOCaM. 

IIpoae.D.eHLI pa6oThl no COJ.IJ.aHHJO MaTe
MaTH~ecxoro o6ecne'IeHHH aceil cHcTeMhl 
H3 21 o6'heKTa c TeM, 'IT06LI Hau6onee 34>
$eKTHBHO HCn011b30BaTb nO,II.KJIIO'ieHHbie K 
li3CM-4-I TpeTHH Ky6 naMHTH H MarHHT0-
4>oHhl EC-5012. 

MeTO,ll;bi BH3YaJibHOH CB.H3H 

c 38M 

3aaepiiieHLI pa6oTLI no no.D.KJIIO'ieHHIO, 
KOMn11eKCHOH Ha11a)l.Ke H BBO.D.Y B 3KCn11ya Ta
I.J.HIO onLITHoro o6paJu.a rpa4luqecxoro .D.Hcn
neH Ha JanOMHHaJO~eH 311eKTpOHHOJ1yqeBOH 
Tpy6xe "TEKTPOHHKC". Ilo.D.roToaneHbl 
OCHOBHbie TeCTbl )l.11H npoaepKH BCeX p e)I(H
MOB pa60Tbl rpa<i>H'IeCKOH CHCTeMhl. Pa3pa-
6oTaH HH)l.HKaTOP Ha JanOMHHaJO~eH 3JIT. 

: 

o-

PaJpa6oTaHa 6u6nuoTeKa .D.HcnneiiHhiX 
no.IJ.nporpaMM Ha 3BM M -6000 .D.11H rpa4>u
qecxoro H TO'ie'IHoro .IJ.HCnneea. Ycoaep
IIIeHCTBOBaH HHTep<i>eHCHbiH 6110K H Jaaep
IIIeH BeCb KOMn11eKC HH)I(eHepHbiX pa6oT no 
nO,II.K11IO'ieHHIO TO'ie'IHOrO ,II.HCn11eH K 
M-6000. 

3aKOH'ieHa pa3pa6oTKa annapaTypbi H 
nepBOH O'iepe)l.H CHCTeMHOrO MaTeMaTH'iec
KOrO o6ecne'ieHHH )l.HCn11eHHOH CTaHU.HH Ha 
OCHOBe 3BM M-6000 )l.11H o6pa60TKH rpa
<i>H'IeCKOH HH<i>opMaU.HH Ha 3BM li3CM -6 . 

B paMKax COTPY.D.HH'ieCTBa c 4>H3H'iecxu
MH yqpe)I(,II.eHHHMH qccp pa3pa6oTaH H H3-
roToaneH .D.11H YHHBepcuTeTa a KoiiiHU.e oc
I.J.H11110rpa4> CO CBeTOBbiM KapaH,II.aiiiOM 
OCK -1. IIpoae,II.eHa KOMnnexcHaH Hana.D.Ka 
3Toro ycTpoilcTaa. 

ilpOCMOTp H H3MepeHHe CHHMKOB 

C TpeKOBbiX KaMep 

~11H npOCMOTpa CHHMKOB C TpeKOBbiX 
KaMep OHRH ucnonLJoaanHcb CT011LI: 
liiiC-1, liiiC-2, YIIC-50-80 H CAMET 
/acero 22 cTona/. 

B 1973 rO.D.Y Ha IIYOCax 6bi110 HJMepe
~0 390 TbiCH'i TpeKOB Ha CHHMKaX C pa3-
11H'iHbiX KaMep OHRH. 

Ha HPD HJMepeHo 40 mbiC. co6hiTHH 
,II.eHTpoH-npOTOHHbiX B3aHMO,II.eHCTBHH Ha 
CHHMKaX C MeTpOBOH BO,II.OpO,II.HOH KaMepbl. 



• 

~ 
,lfAJI UCCAeOoeaHUU Ha CUHXpOrfta30111POHe npo
TfiOH- JIOepHbiX e3auMooeucmeuu co30aH Maz- ~ 
HUTfiHbiU cneKmpoMemp. Ha CHUMKax: cucme- , 
Ma OeyXKOOpOUHa1!1HbiX UCKp06biX KaMep U 
Ct#UHTfiUAAJit#UOHHbiX C'l€111\lUKOB, pa6o111a10U#aJI 
Ha AUHUU c 3BM. 

Bbi HOCHaJI oucnAeuHaJI cmaHt~UJI 3BM 

~ 
Ii3 CM- 6, 6KA10'la10UiaJI e ce6JI MaAy10 3BM 
M - 6000 c eHeWHUMu ycmpoucmeaMu, zpa
{fiu'l ecKuu U aA{fiaeUTfiHO- t#UfPPOBOU OUCnAeU, 
annapamypy ceJI3U c li3CM- 6. CucmeMa 
o6e cnetlueaem onepamueHy10 eu3yaAbHY10 

CKaHUPY10JIIUU aemoMam A3JIT-l Ha 3AeKm
poHHOAy'leeou mpy6Ke OAJI U3MepeHUJI CHUM- ~ 
Koe c ucKpoebJX KaMep. HMeem cpeocmea 
ouaAoza onepamopa c 3BM, no3eOAJiem o6-
pa6ambleamb CHUMKU C MaAOU KOH1!1pacm
HOC1flb10. 

ceJ1 3b 'leAoeeKa c 3BM. 



~ 
BeoyiiCJI pa6omt.l no coaoaHUJO aemoMamu
ttecKozo cKaHupyJOu,ezo ycmpoucmea c yn
paeAJieMou 0111 3BM 3AeKIIpOHHOAy 'le60U 
•py6Kou I A3JIT-2/. Annapamypa p aapa-
6aflt.Jeaemc.JI C06MeCIIIHO C JJ.EPHoM. 

~ 
Yc•aHoeKa OAJI ¢,yAt.mpaijuu qaHHbiX cnu- ~ 
paAt.Hozo uaMeJl.umeAJI Ha MaAou 3BM TPA-1 
noaeoAJiem npCfeooumt. tjuAt.mpaflUJO Heno -
cpeoc•eeHHo nocAe uaMepeHUJI u npoeep.11mr. 
ezo Kattec•eo ._ 

• 

, ., [ 
.. ~ ~· 

•• 
• ... ' . .;a • ·, s 



........ 
3AeK111POHHble 6bi'IUCAU111€AbHbl€ MQWUHbl Ji3CM- 6 U Ji3CM-4, (JyHK
ijUOHUPY10UIU€ e OH.JIH, ocHaU1a10mc.11 cmaHoapmHbiMU HaKonumeA.RMu Ha 
MazHumHoii AeHme muna EC- 5012. 
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Pa6oTbi 

ITO C03AaHHID YCKOpHT8~H 

TH)I(8~biX HOHOB 

TeopeTHqecKHe Hcc~e~oBaHH» 

PaccMaTpHBanucL Bonpocw, CBSJaHHwe 
C $OpMHpOBaHHeM HMrrynLCHOrO MarHHTHOr O 
nons B TOHKOCTeHHOB MeTannuqecKOB Ka· 
Mepe a,IJ;reJaTopa. Pa3pa6oTaH MeTO,IJ; pac
qeTa noneu BHYTPB KaMepw, C nOMOIJJ;LW 
KOToporo qucneHHO CMO,IJ;enupoBaHo C)l{aTHe 
xoneu;. BwnonHeHw pacqeTLI ,IJ;ns $opMupoBa
HHS HMnynLCHOrO MarHHTHOrO nons B Ka
Mepe a,IJ;reJaTopa. 

IIpoBe,IJ;eHw uccne,IJ;oBaHHS no BhlBOAY 
xonLu;a H3 KaMepw H ero ycxopeHHIO, B pe
JynLTa Te qero nonyqeHw napaMeTpw cucTe
MLI BhlBO,IJ;a H ycxopsroiJJ;ero coneHOH,IJ;a. 

IIpu aHanuJe ycTouquBOCTH xonLu;a oT
MeqeHo cTa6unuJupyromee BnHSHHe noMe-

I 

..... 
36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 

60. BapuaHm n -mpaeKmopuu e c¢opMupoeaH
HOM noAe OAJI UHJIC€K111UpyeM020 ny'IKa C 
y = 4; N e = 10 I3j"mOAC111aJI" KpueaJI/, IIIOHKUe 
KpU6bte C001116€111C1116Y10111 6bt6paHHbiM ozpa

HU'I€HUJIM Vz= 0,5 U Vz"' 0,07 . 



l 

~ 
!! " I "" -- -

t-~ 
0 

...... ~ 

~~ 
05 ..... ~ 

....... 

. 
40 38 36 34 32 30 28 26 24 22 20 Rc,.. 

~eHHOrO BHyTpb KOnbua CTep*HB Ha aJH
MyTanbHble HeyCTOH'IHBOCTH. 

Ha OCHOBaHHH pac'leTOB 6blna Bb16paHa 
OllTHManbHaB reoMeTpHH CHCTeMbl 4JopMH
poBaHHB HMnynLCHoro nonx B KaMepe a):(re
JaTopa, .. o6ecne'IHBaJO~ax· Tpe6yeMble senu

'IHHbl n -Ha TpaeKTOpHH 3neKTpOHHOrO KOnbUa 
c 'IHcnoM qacTHU ):(O 5.10 l3. HaMe'leHbl 

nyTH HaCTpOHKH n - TpaeKTOpHH C llOMOIUbiO 
naCCHBHblX KOpOTK03aMKHYTbiX BHTKOB. Pe
JynbTaTbl MarHHTHblX H3MepeHHH Ha nep
BOH H BTOpoii CTyneHBX HMnynbCHOrO nonB 
noKaJLIBaiOT xopomee cosna):(eHHe HJMepeH
HblX 3Ha'leHHH C paC'IeTHbiMH. 

Co3p;aHHe 

OT ,IJ;eJibHbiX CHCTeM YCKOpHTeJIR 

0 B pe3yAbmame npo6HblX nycKoe 
CHJIYH,ll,a c ny'IKOM B 1972 ro):(y 6Lino 
06Hapy*eHO, 'ITO uenblii pB):( CHCTeM YCKO
puTenx He 6bln npucnoco6neH ):(nB Henpe

pbiBHoii ):(nHTenbHOH pa60Tbl. Il03TOMY B 
ocHOBHOM pa6oTLI Ha CHJIYH,l{e 6LinH Ha
npasneHbl Ha MO):(epHH3aUHIO H C03):(aHHe 
px):(a HOBblX, 6onee co:aepmeHHblX CHCTeM 
ycKopuTemi. OH nepese):(eH Ha HOBble ycKo-
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61. H 3MepeHHaJI 3aeucu.Mocmb n( R) e .MaK
cu.My.M e nOAJI. CnAOUJHOU AUHUeU U306paJKeHa 
pac'lemHaJI 3aeucu.Mocmb n ( R). 

pHTe n bHble Tpy6KH. PaHee HJ- Ja.oTcyTCTBHB 

KepaMH'IeCKHX Tpy60K pa60Tbl BenHCb Ha 
speMe HHblx Tpy6Kax H3 oprcTeKna. Ilosblme

Ha Ha ):(e*HOCTb pB):(a HH*eHepHbiX CHCTeM 
CHJIY H,l{a. Ha'laTbl pa6oTLI no ocHaiUeHHIO 
yCKOp HTen.JI COBpeMeHHblM 3neKTpOHHblM 
o6opy ):(OBaHHeM: 

a / BBe):(eHa CHCTeMa CHHXpOHH3aUHH, 
pa6oTaJO~ax OT BHemHero JanycKaJOIUero 
HMnyn Lca H ocyiUe CTBnxro~ax paJ):(enbHblii 
JanyCK 24 MO~HblX THpaTpOHOB B Tpe6yeMble 
MOMe HTbl speMeHH. To'IHOCTb ycTaHOBKH 
MOMe HTa JanycKa H CTa6HnbHOCTb- 2 HC€K. 
CHCTe Ma CO):(ep*HT annapaTypy ):(nB KOHTpo
nx COBlla):(eHHH MOMeHTOB JanyCKOB. 

6 / Pa3pa6oTaHbl H ycTaHosneHLI- pa3-
nH'IHble noxca PoroscKoro ):(nB HJMepeHHii 
TOKOB B IllHPOKOM ):(HanaJOHe. B 'laCTHOCTH, 
C HX llOMO~biO npOH3BO):(HTCB H3MepeHHe 
TOKa CHJIYH,l{a. BpeMx ycTaHosneHHB 
- 2 HCeK, ):(HanaJOH TOKOB - ):(0 10 mbiC. 
aMnep . 

s / Bse):(eHbl paJnH'IHble ycTpoiicTsa 
CTa6Hn H3aUHH TOKOB H HanpB*eHHH. 

P a 3pa6oTaH HOBblii sapuaHT o6ocTpxiD

~Hx nBHHH C yMeHbllieHHblM BOnHOBblM CO
npoTHBneHHeM. CoJ):(aHbl ycnosux ):(ml Ha

):(e*HOii H CTa6HnbHOH pa60Tbl BCeX CHCTeM 
ynpas neHHB. 

llp OH3Be):(eHa npo6Ha.JI HH*eKUH.JI llY'IKa 
B KaMepy a):(reJaTopa. Be):(yTcx uccne):(oBa
HHB - llOBe):(eHHB llY'IKa B YCKOpHTenbHOM 
TpaKTe. Ha'I&To TeopeTH'IeCKoe HJy'leHHe 
B3aHMO):(eHCTBHB ny'IKa C peanbHbiMH UOnB

MH YCKOpHTenx. 

0 H a ocHoeaHuu meopemu'lecKux pac'lemoe 
u 3Kc nepuMeHmaAbHbiX uccAeooeaHuu Maz
HumHbiX, menAoebiX u MexaHu'lecKux ceoucme 
Mamep uaAoe paJpa6oTaH H HJroTosneH pa-
6o'IHii sapHaHT TOHKOCTeHHOH BaKyyMHOH 

KaMe p bl a):(reJaTopa H3 Hep*aseroiUeii CTanu 
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TOnli~HHOH 0,5 MM. C03,IJ;aHa CHCTeM a Bbi

COI<OBai<yyMHOH OTI<a'li<H I<aMepbl a,IJ;r e 3a TO

pa Ha 6a3e Hacoca rHH-5, nony'leH pa6o

'lHH Bai<yyM 6.10-9 Top, npH I<OTopoM ,IJ;On.H 

qy)KepO,IJ;HbiX HOHOB, cornaCHO paC'leTaM, 

He ,!J;OJI)I(Ha npeBblllla Tb 1 o/o no OTHOIIIeHHIO 

I< HOHaM, Bb16paHHbiM ,IJ;n.H yci<opeHHJI . Mar

HHTHble H TeMnepaTypHble H3MepeHHJI , npo

Be,IJ;eHHble Ha MO,IJ;enH Tai<oii I<aMepbl , noi<a-

3ana, 'ITO ee MO)KHO acnonL30BaT L npa 

qaCTOTe nOBTOpeHHJI HMnynLCOB T OI<a ,IJ;O 

5 r~.~. HcnLITaHHJI I<aMepbl B pa60'lHX ycno

BHJIX nO,IJ;TBep)K,!J;aiOT 3TH peJynLTaTLI . 

Pa3pa6oTaHa H H3rOTOBneHa CH CTeMa 

!l>opMHpOBaHHJI nOCTOJIHHOrO MarHHTHOrO no

n.H H Tpex CTyneHeH HMnynLCHOrO M a rHHT

HOrO non.11 . Pa3pa6aTbiBaiOTCJI ,IJ;Ba a a pHaH

Ta coneHOH,IJ;anLHOH YCI<Op.IIIO~eii Cei<UHH CO 

cna.iaro~HM MarHHTHbiM noneM: HMn ynLc

HbiH H I<pHoreHHbiH. 

H3roToaneH cTanenL ,IJ;n.H ycTaHOBI<H H 

I<penneHHJI I<aMepbl a,IJ;re3aTopa H a c ex o6 -

MOTOI< MarHHTHOrO non.H. 

,lJ;nJI nHTaHHJI 06MOTOI< HMnynLCHOrO no

n.H C03,IJ;aHbl ,IJ;Ba BapHaHTa I<OMMyTaUH OHHbiX 

ycTpOHCTB - HrHHTpOHHO-,IJ;HO,!J;HbiH H THpH

CTOpHbiH, n03BOnJIIO~He I<OMMYTHpOBa TL TO

I<H B 6 KA npH HanpJI)KeHHH 30 KB. ,ll;nH TenL

HOCTL HMnynLca - 1,5 ..weeK. YI<a3 aHHble 

napaMeTpbi o6e cne'lHBaiOT He06XO,IJ;HM YIO Ha

npJI)KeHHOCTb MarHHTHOrO non.H B. a ,IJ;reJa

TOpe. 06a I<OMMyTaTopa ycneiiiHO n polllnH 

CTeH,IJ;OBble HCnbiTaHHJI, a THpHCTOp HbiH -

,IJ;nHTenLHYIO 3I<CnnyaTaUHIO npH MarHHTHbiX 

H3MepeHHJIX /500 mbJC. cpa6aTbiBaHHH npH 

HOMHHanLHOM TOI<e/. 

,lJ;nJI MarHHTHbiX H3MepeHHH H 3 rOTOB

neHbl H Hana)KeHbl : 

a/ MHX- 2 - xonnoaci<Hii MarHHT OMeTp 

,IJ;n.ll H3MepeHHJI HMnynLCHbiX noneii C TO'l

HOCTLIO 10-3. 

6/ MIIX- 2 - xonnoaci<Hii MarHHT OMeTp 

,IJ;JIJI H3MepeHJIH nOCTOJIHHbiX MarHHTHbiX no

neii C ,IJ;BYMJI H3MepHTenLHbiMH H O,IJ;HHM rpa

,IJ;HeHTHbiM I<aHanaMH. H3MepeHHe non eii Ha-

npJI)KeHHOCTLIO Bblllle 2 KFc npoHJBO,IJ;HTCJI 

C TO'lHOCTLIO- 10-4 . 

a/ ,D;aa RMP-MarHHTOMeTpa ,IJ;JIJI npo

ae,IJ;eHHJI I<anH6pOBI<H pa3nH'lHbiX MarHHTO

MeTpOB B nOCTOJIHHOM MarHHTHOM none Ha 

cneuaanLHOM H3MepHTenLHOM cTeH,IJ;e. Mar

HHTOMeTpbi o6ecne'lHBaiOT H3MepeHHJI O,IJ;HO

pO,D;HbiX nOCTOJIHHbiX noneii B ,IJ;HanaJOHe 

400 Fe - 20 KTC C TO'lHOCTLIO 10-4 -10-~ 

IIpoae,IJ;eHbl ,IJ;eTanLHble MarHHTHble HJ· 

MepeHHJI H c!l>opMHPOBaHO He06XO,!J;HMOe Mar· 

HHTHOe none a a,IJ;reJaT·ope :B ,IJ;Hana3oHe 

pa,IJ;Hycoa oT 40 ,IJ;o 5 c..w. To'lHOCTL H3Me

peHHH n ao aceM ,IJ;HanaJoHe noneii 6blna 

2 -:- 100/o . HecMoTpH Ha HanH'lHe Ha o6eqaiii<e 

I<aMepbl BOCLMH naTpy6I<OB, y,IJ;anOCb c!l>op

MHpOBaTL none C aMnnHTY,IJ;OH a3HMyTanL· 

Hoii aapHaUHH Ha 6onLmHx pa,D;aycax, He 

npeBbllllaiOJ.Ueii 1 rc. H3MepeHHJI npOBO,IJ;H

nHCb Ha JIHHHH CBH3H H3MepHTenLHOH anna

paTypbi c 3BM M-6000 • 

Pa3pa6oTaHa H Hana)KeHa ycTaHOBI<a ,IJ;nH 

HJMepeHHH napaMeTpoa ny'li<a a a,IJ;reJaTope 

Ha nepaoM o6opoTe, pa6oTaro~aJI Ha nHHHH 

c 3BM M-6000. IIpo!l>HnL nyqi<aHJMe

pHeTCH ,IJ;HCTaHUHOHHO ynpaBnHeMOH CHCTe

MOH H3 45 naMeneii. 

<> Ha ..wooeAu ycKopumeAJI uccAeooeaAc.R 
peJICUM UHJICeKijUU, Tal< I<ai< OH B OCHOBHOM 

onpe,D;enHeT napaMeTpbi 3nei<TPOHHoro I<OnL

ua. 0Tpa6oTaHHaH MeTO,IJ;HI<a H3MepeHHJI na

paMeTpOB 3nei<TPOHHoro I<OnLua no TOPM03-

HOMY H3nyqeHHIO paiiiHpHna B03M0)KHOCTH 

HCCne,IJ;OBaHHH. 

06Hapy)KeH aHOManLHbiH JaXBaT 3nei<T

pOHOB, y,IJ;anOCb 3I<CnepHMeHTanLHO pa3" 

,IJ;enHTb aHOManLHbiH H HOpManLHbiH Jaxaa

Tbl. IIO,IJ; aHOManLHbiM nOHHMaeTCJI JaXBaT 

3nei<TpOHOB B nOCTOJIHHOM MarHHTHOM none 

HJ·Ja noTepH 3HeprHH 3nei<TpOHaMH B pe-

3ynLTaTe I<Qnnei<THBHbiX B3aHMO,IJ;eHCTBHH. 

Hccne,IJ;o~aHbl xapai<TepHCTHI<H nyqKa 

npa nepexaaTe Ha BTopyro cTyneHL H ero 

C)KaTHH BHYTPH Hee. MarHHTHble H3Mepe

HHH H HCCne,IJ;OBaHHH no ny'li<Y noi<a3aJIH 



~ 
TOHKOcmeHHa~ eaKyyMHa~ KaMepa aoze3a
mopa U3 HepJKaee10111eil cmaAu. BHympu Ka
Mepbl pacnOAOJIC€H Oam'IUK MaZHUmHOU U3-

• 

MepumeAbHOU cucmeMbl. ~ 
KaMepa u moK06ble o6MomKu Kpen~mc~ 

e cmaneAe. Aoze3amop npeoHa3Ha<teH OA~ 
ycKopeHU~ MH0203ap~OHbiX UOH06. 

J(A~ numaHU~ mOK06biX 06MOmOK UMnyAbCH0-
20 MaZHUmHozo noA~ co30aH mupucmopHblil 
KOMMymamop, n0360A~10UIUU KOMMymupoeamb 
moKu oo 6 KA npu Hanp~JKeHuu 30 KB. 



• 

"lfVolJindo:H::>tf J<ldoWV:H nd111tfH9 
J<IHoJKovou::>vd vvvox n:HnhlJIV'If "0009 -W WHC ::> nnHnv VH lfVfnOtv111o9 
-vd '!Javou XI<IHIJinHzvw lfnHvaodnwdo¢ n lfnHodowcn lfVQ vdtf111vdczuuy 

.. 
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........ 
Pa3pa6omKa u ebr'lep'lueaHue ne'la1TIHbiX nAam ~ 
OAR 3AeKmpoHHbiX cxeM npou3eOOJI1TICJI c no
MOIJ#b10 Q61TIOMQ1TIU3UpoeaHHOU AUHUU, 6KA10-
'lQ101J#eU 3BM u MaUlUHY ' 'Admap ". 
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rAa 6 HbiU COAeHOUO KOAbijempoHa OAJl UCCAe-
006QHUU no npoeKmy ycKopumeAR npomoHoe 
6biCOKUX 3Hepzuu • 
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xopomee coarra~eHHe xapaKTepHCTHK rronx 

C TeopeTHl.feCKHMH paCl.feTaMH. 

IlpoBe~eHHLie HCCne~OBaHHH 3neK Tpo

CTaTH1.feCKOrO HMrrynLCHOrO ycTpOH CTBa 

ITO~TBep~HnH B03MO~HOCTL ero HCITOn L30-

BaHHH B a~re3aTopax. O~HaKo BLUIBneH 

He~OCTaTOK TaKOrO yCTpOHCTBa - BnHHHHe 

3apx~a rryqKa Ha clJopMy HMrrynLca HHcllneK

Topa. B HacTox~ee apeMx ae~yTcx p a 6oTLI 

ITO ~pyrHM THITaM HH~eKTOpHLIX YCTpOHCTB. 

Pe3ynLTaTLI 3THX Hccne~oBaHHH Ha Mo

~enH 6y~yT HcrronL30BaHLI Ha a~re3aTope 

YCKOpHTenx TH~enLIX HOHOB. 

Be~yTcx Hccne~oaaHHH HMrrynLCHLIX Hc

TOl.fHHKOB HeHTpanLHLIX aTOMOB: rrna3 MeH

HOrO H ra3o~HHaMH1.fecKoro. Ha ra30~HHa

MH1.feCKOM HCTOl.fHHKe rronyl.feHLI y~OBneTBO

pHTe.J!LHLie rrapaMeTphl ra30BOH CTpyH. 

Pa6oTbi 
ITO rrpoeKTY ycKOpHTe~~ 

rrpOTOHOB 

BbiCOKHX 3H8pf'HH 
Ja OCHOBY KOHCTPYKUHH yCKOpHTeJIH rrpH

HHT CBepxrrpOBO~H~HH BapHaHT CeKUHH KOnh

ueTpoHa. 

B HCTeKmeM ro~y rrpoH3Be~elto ynyq

meHHe ~~KOCTHLIX H ra30BLIX CHCTeM KOnL

UeTpOHa c uenLro ~oae~eHHH xapaKTep HC'I'HK 

Terrnoaoro 6anaHca ~o rrpoeKTHLIX. B xo~e 
pa60TLI fiLinH rrpoBe~eHLI 2 3aJIHBKH BHeillHHX 

renHeBLIX KOMMyHHKaUHH. B KOHUe HIOHH 

BLIITOnHeHa KOMrrneKCHaH 3anHBKa K OnLue

TpOHa /6e3 rnaaHoro coneHOH~a/. KaK aa~
HLIH pe3ynLTaT, cne~yeT OTMeTHTL rrpoae

~eHHe 3aiTHTKH 3a~aHHLIMH TOKaMH meeT-

.:r 

Ha~uaTH3neMeHTHoro caepxrrpoao~x~ero 

COneHOH~a /16 MarHHTHO-CBH3aHHLIX KaTy

meK/. Xopomo pa6oTaro~ax CHCTeMa HC

TOl.fHHKOB ITHTaHHH o6ecrrel.fHna He06XO~HMYIO 

CTa6HnLHOCTb TOKOB H ll03BOnHna H36e~aTL 

rrpe~rronaraeMLIX TPY~HOCTeH. 

ll3roToaneH rnaBHLIH coneHoH~ KonLue

TpoHa Ha 2 T. ,lJ,nHHa coneHoH~a - 2 M, 

BHyTpeHHHH ~HaMeTp - 60 eM. ConeHoH~ 
CMOHTHPOBaH B KOnLUeTpOHe. IlpOBe~eHa 

ITO~rOTOBKa K KpHoreHHLIM H TOKOBLIM HC

ITLITaHHHM B pa60l.fHX ycnOBHHX. 

Ilpoae~eHLI rrepaLie KpHoreHHLie HCrrLI

TaHHH 3~eKTOpa. Ilonyl.feHO pa3pe~eHHe, 

cooTBeTCTByro~ee 3,5 K rrpH xna~orrpoH3-

ao~HTenLHOCTH 30 Bm. Pa6oTLI a 3TOM Ha

rrpaaneHHH rrpo~on~aroTcx. 

IlpoH3BO~HnocL Hccne~oaaHHe caepx

rrpoao~x~Hx pe3oHaTopoa c Nb Ti -rroKpLI

THeM KaK Ha MO~enxx, TaK H Ha pa60l.fHX 

pe30HaTopax B CTeH~OBLIX KpHOCTaTaX. 

MaKCHManLHax ~o6poTHOCTL pe3oHaTopa 

KOnLUeTpOHa C MeXaHHl.feCKHM CTLIKOM co

CTaBnHeT 2.10 6 • B HacTox~ee apeMx H3y

"tfaroTcx . Mo~enLHLie pe 3oHa TOPhi c HH~HeBLIM 

CTLIKOM H rrnaHHpyeTCH HCITOnb30BaHHe ~py

rHX BapHaHTOB CTLIKa C TeM, 1.fT06LI ~OfiHTL

CH B03MO~HO 6onLmeH HX ~o6pOTHOCTH. 

IIOMHMO 3TOrO, 3KCrrepHMeHTanLHO HCCne

~yeTCH BOITpOC 0 HaH6onee BLirO~HOM COOT

HOilleHHH KOMITOHeHT B ITOKpbiTHHX TH

rra NbTi. 

Hccne~oaanHcL B03MO~OCTH ucnonL-

30BaHHx 3aMe~nxro~ux CTPYKTYP B Kal.fecT

Be ycTpOHCTBa, 4Ja3Hpyro~ero O~HHOl.fHLie 
crycTKH. Pacl.feTLI rroKa3aJIH, "'TO TaKax 

CHCTeMa MO~eT o6ecrrel.fHTb 34l4JeKTHBHOCTh 

3aXBaTa 90~. C 3TOH uenLIO HCCne~yeTCH 
crrupanLHax 3aMe~nxro~ax CHCTeMa • 



PyKoao~sm:He 
H KOHCYRhTaTHBHwe 
opraHbi 

Me)K~yHapo~Hbie 
CBH3H 
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~e.HT8JibHOCTb 
PYKOBO,Q.HI.QJ1X 
J1 KOHCYJibT3Tl1BHWX 
opraHOB 

or 

XXXIII ceccu.11 YtteHozo coeema 06'be
AHHeHHOrO HHeTHTyTa HAepHhlX HecneAOBa
HHH eoeTOHnaeL 9-12 HHBapH 1973 rOAa. 
qneHhl Y'leHoro eoaeTa 3aenymanu OT'IeTLI 
o BhlnonHeHHH pemeHHH XXXI H XXXII eee
euii CoaeTa o Hayquo-ueeneAOBaTenLeKoii 
Ae HTenLHOeTH na6opa TOpHH B 197 2 rOAY, 
HH!}JOpMa:UHIO 0 peliieHHHX y'leHLIX eoBeTOB 
no TeopeTH'IeeKOH !}JH3HKe, !}JH3HKe BhleOKHX 
H HH3KHX 3HeprHH, 0 Me)I(AyHapOAHOM eo
TPYAHH'IeeTBe H eBH3HX OHJIH a 1972 rOAY 
H nnaHax Ha 1973 roA. 

~HpeKUHH 06'beAHHeHHOrO HHeTHTyTa 
npeAeTaauna AOKnaA o npoeKTe npeAno)Ke
HHH OHJIH no nepeneKTHBHOMY /1976 -
1990 rr./ H nHTHneTHeMy /1976-1980 rr./ 
nnaHaM pa3BHTHH HHeTHTyTa H nopHAKe 
nO;:J;rOTOBKH 3THX nnaHOB. 

Ha eeeeuu 6Lm o6ey)I(AeH AOKnaA "By
AY~He yeKopHTenH H 3aAa'IH $H3HKH 3ne
MeHTapHLIX qaeTHU". 

CeeeHH npHHHna pemeHHe o npeo6pa-
30BaHHH KoMHTeTa no HAepHoii !}IH3HKe B ABa 
KOMHTeTa: KoMHTeT no eTpyKType HApa H 
KoMHTeT no !}IH3HKe TH)Kenhlx HOHOB. BHe
eeHLI HeilpaBneHHH H AOnOnHeHHH B "IJono
)KeHHe o ene:uuanH3HpoaaHHhlX KOMHTeTax 
Y'leHoro eoaeTa 06'beAHHeHHoro HHeTHTyTa 
HAepHLIX HeeneAOBaHHH". 

CoeToHnHeL Bhl6ophl Ha AOll)KHOeTH 3a
MeeTHTeneB: AHpeKTopoa na6opaTopuB: HH
eTHTyTa. 

KoMumem IloAHOMO'IH&rx Ilpeocmaeume
Aeil /13-14 !}leapanH 1973 roAa/ OA06pun 
pa6oTy HHeTHTyTa no BhlnonHeHHIO Hay'IHO
ueeneAOBaTenLeKoii nporpaMMhl 1972 roAa 
H no Me)I(AyHapOAHOMY eOTPYAHH'IeeTBY 
06'beAHHeHHOrO HHeTHTyTa HAepHLIX Beene
AOBaHHH. 0A06peHhl nnaHhl eOTPYAHH'IeeTBa 
e na6opaTOpHHMH H HHeTHTyTaMH eTpaH
yqaeTHHU Ha 1973 rOA H nnaH npoBeAeHHH 
Hay'IHhlX t.:oae~aHHH, opraHH3yeMLIX OHJIH 
B 1973 rOAY· 

KoMHTeT IIonHOMO'IHLIX IlpeAeTaBHTe-
neB yTBepAHn npo6neMHO·TeMaTH'IeeKHH 
nnaH Hay'IHO·HeeneAOBaTenLeKHX pa60T 



HHeTHTyTa Ha 1973 ro.n H onpe,nenun rnaB
HLie 3a,na'IH Ha 3TOT ro,n. 

KOMHTeT llonHOMO'IHblX llpe,neTaBHTe
neil yTBep,nHn OT'IeT 06 HenonHeHHH 610_n)l(e
Ta lfHeTHTyTa 3a 1971 ro,n, npHHJin K eBe,ne
HHIO eoo6J.QeHHe ,nHpeKIJ;HH 06 HenonHeHHH 
6ro,n>KeTa HHeTHTyTa 3a 1972 ro.n, yTBep,nHn 
6JO,n>KeT, WTaTHYIO 'IHeneHHOeTL H nnaH Ka
nHTanLHOrO eTpOHTenLeTBa Ha 1973 ro,n .. 

Bu:u;e-,nHpeKTopaMH 06be,nHHeHHoro HH
eTHTyTa JI,nepHLIX Heene,noBaHHH H36paHLI 
axa,neMHK Kapn JlaHHye H npo4Jeeeop qeeT
MHP illuMaHe. 

XXXIV ceccu.R Y<~eHozo coaema /5-7 wo
HJI 1973 ZOOa/ paCCM01ffpeAa npoeK1ffbJ npo-
6AeMH0·1ffeMa1ffU'I€CKUX nAaH06 Hay'IHO- He
ene,noBaTenLeKHX pa6oT na6opaTopHii: Ha 
1974 ro.n H npoeKTLI nnaHoB Me>K,nyHapo.n
Horo eoTpy,nHH'IeeTBa Ha 1974 ro,n. 

qneHLI Y'leHoro eoBeTa 3aenywanH .no
Kna,nLI ,nHpeKTOpOB na6opa TOpHH H ,nHpeKIJ;HH 
HHeTHTyTa, co,nep>KaiiJ;He npe.nno>KeHHJI no 
nJITHneTHeMy /1976-1980 rr./, H nepenex
THBHOMY nnaHaM pa3BHTHJI OHJIH. 

CeeeHJI yTBep,nHna peweHHe >KIOPH o 
npeMHJIX OHJIH 3a ny'lwHe pa6oTLI, BLinon
HeHHLie B 197 2 ro,ny. O,no6peHo npe,nno>Ke
HHe ,nHpeKIJ;HH 0 no,nrOTOBKe K H3,naHHIO 
e6opHHKa "OHJIH H pa3BHTHe 4JH3HKH B 
eTpaHaX - yqaeTHHIJ;aX HHeTHTyTa", noeBJI· 
J.QeHHOrO 20- neTHIO eo3,naHHJI 06be,nHHeHHO
ro HHeTHTyTa. 

Y'laeTHHKH eeeeHH 3aenywanH ,noxna,nbl 
npe,neTaBHTeneii: eTpaH·yqaeTHHIJ;: 

- H.KonepHHK H pa3BHTHe -:;oBpeMeHHOii: 
aeTpo4JH3HKH, 

- ,lJ;eJITenLHOeTL I.J,eHTpa JI,nepHOH 4JH3H· 
KH B KpaKoBe, 

- Pa3BHTHe JI,nepHoii: 4JH3HKH B BapwaB
eKoM :u;eHTpe, 

- CoBpeMeHHoe eoeTOJIHHe H nepenex
THBLI pa3BHTHJI HHeTHTyTa JI,nepHOH 4JH3HKH 
qcAH, 

- Hay'IHaJI nporpaMMa <I>H3H'Ieexoro HH
eTHTyTa qcAH. 

CoeToJimieL BLI6opbl Ha ,non>KHOeTH ,nH-
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peKTOp OB ·H 3aMeeTHTeneii: ,nHpeKTOpOB na6o
paTOpHH. 

YTBep>K,neHLI npaBHna npo:u;e,nypLI Yqe
Horo eoBeTa OHJIH. 

Y 'leHbJU coaem no (Ju3UKe 6bJCOKUX 3Hep
zuu B 1973 ro,ny 3aee,nan ,nBa>K,nLI. 

Ha XVI eeeeHH /22-25 MaJI/ paeeMaT
PHBanHeL npe,nno>KeHHJI JIB3, JIJill, JIBT A 
H OHM Y. ,nnJI BHeeeHHJI B TeMaTH'IeeKHH nnaH 
OHJIH 1974 ro,na. 06ey>K,nanHeL nnaHLI eo
Tpy,nHH'IeeTBa e H<I>B3 H eoeTOJIHHe 3Kene
pHMeHTOB Ha eepnyxoBeKOM yeKOpHTene. 

C,nenaHLI .noxna,nLI no nporpaMMe pa3BH
THJI H HenonL30BaHHJI 3neKTpOHHbiX MeTO,nOB 
Heene,noBaHHJI H KaMepHOH MeTO,nHKH, no 
nnaHy pa3BHTHJI yeKOpHTenLHOrO KOMnneK
ea JIB3 , 06 OeHOBHbiX HanpaBneHHJIX Beene
,nOBaHHH no 4JH3HKe 3neMeHTapHbiX qaeTHIJ; 
H B3aHMO,neii:eTBHJI qaeTHIJ; BbleOKHX 3HeprHH 
e JI,npaMH, Hay'IHO·MeTO,nH'IeeKHX pa60T H 
Heene,noBaHHH B o6naeTH yeKOpHTeneii:. 06-
ey>K,nan eJI nnaH pa6oT no xonneKTHBi iOMY 
MeTo,ny yexopeHHJI, npoeKT nnaHa Hay'IHo
ueene,noBaTenLeKHX pa6oT JIBTA H npe,nno
>KeHHJI no HenonL30BaHHIO 3BM H npoeMOT· 
pOBO- H3MepHTenLHOH annapaTypLI, nnaH 
Me>K,nyHapO,nHOrO eOTpy,nHH'IeeTBa. 

B nporpaMMY 3aee,naHHH 6blnH BKlliO'IeHLI 
Hay'IHLie eoo6J.QeHHJI H OT'IeTLI o pa6oTe 
KOMHTeTOB. 

Ha XVII eeeeHH /20-23 HOJI6pJI/ qne
HLI Y 'leHoro eoBeTa 03HaKOMHnHeL e xo,noM 
BLinOnHeHHJI OeHOBHLIX pa60T TeMa TH'IeeKO
ro nnaHa B 1973 ro,ny H e H3MeHeHHJIMH 
B TeMaTH'IeeKHX nnaHax JIB3, JIJill, OHMY, 
JIBTA Ha 1974 ro.n, 3aenywanH ,noxna.n o 
eoBMe eTHOH ,neJITenLHOeTH OHJIH H H<I>B3 
/CepnyxoB/. CoBeT o6ey,nHn npe,nno*~HHJI 
no nJITHneTHeMy /1976-1980 rr./ H nep
eneKTHBHOMY/1980-1990 rr./ nnaHaM paJ
BHTHJI OHJIH. 

liLJnH JaenywaHLI ,noxna,nLI o xo,ne pa6oT 
no eoJ,naHHIO npoeKTa "HyxnoTpoH", o 
npoexTe eo3,naHHJI eynep:u;HKnoTpoHa, eoo6-
pa>KeHHJI no eoJ,naHHIO KOnneKTHBHOrO 
yeKOpHTenJI Ha BbleOKHe 3HeprHH, 0 TeH,neH-
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UHHX pa3BHTHH YCKOpHTellhHOH TeXHHKH H 
06 YCKOpHTellbHO·HaKOnHTellbHOM KOMnJieK
Ct:. Ha :meprnro 2-5 T3B, a TaK>Ke o rrep
cnexTHBax pa3BHTHH B OHJIH 3JieKTPOHHhiX 
MeTO~OB HCCJie~OBaHHH H KaMepHOH Me TO
~HKH. 

KOMHTeTbl, 3aCe~aHHH KOTOpbiX np oxo
~HJIH 15-17 MaH H 13-15 HOH6pH, paCCMOT
peJIH Bonpochl, CBH3aHHhle c opraHHJauneu 
coTpy~HH'IeCTBa OHJIH H cTpaH-y'laCTHHU 
B o6naCTH KaMepHOH, 3JieKTpOHHOH H $ oTo-
3MYJILCHOHHOH MeTO~HKH, a TaK:lKe npe~no
:lKeHHH na6opaTOpHH no pa3BHTHIO COOTBeT· 
CTBYIOIUHX MeTO~H'IeCKHX HanpaBneHHH B 
OHJIH Ha 6nn:lKaHrnee nHTHneTHe H B nep
cneKTHBe. 

KaMepHbiU KOMU111e111 BHeC peKOMeH~a

UHH no HCnOllb30BaHHIO OCHOBHbiX KaMe pHbiX 
ycTaHOBOK OHJIH: ~BYXMeTpOBOH :lKH~KOBo
~opo~HOH ny3LIPLKOBOH KaMe phi "llro~MJilla", 

~BYXMeTpOBOH nponaHOBOH KaMepbl, O~Ho
MeTpOBOH :lKH~KOBO~OpO~HOH KaMepbl, a TaK
:lKe MarHHTHO-HCKpOBOro cneKTpOMeTpa 
/MHC/. Ha Jace~aHHHX paccMaTpHBanncL 
BOnpOCbl HCllOJib30BaHHH npOCMOTpOBOrO H 
H3MepnTenLHoro o6opy~oBaHHH. KoMHTeT 
noMep)l(aJI npe~no:lKeHne lleH~:lKa6 cKoro 

YHHBepCHTeTa 0 COBMeCTHOH o6pa60TKe $o
TOrpa$HH C ~BYXMeTpOBOH nponaHOBOH Ka
Mepbl, a TaK>Ke npe~no:lKeHHe BeHcKoro 
yHHBepcnTeTa o6 yqacTHH B o6pa6oTKe $o-
Torpa$nu c KaMepbl "llro~Mnna". · 

KoMumem no 3AeKmpoHHbiM 3KcnepuMeH

maM Jacnyrnan OT'IeTLI na6opaTopnH OHJIH 
0 npOBO~HMbiX B 3TOH o6naCTH pa6oTaX, 
o~o6pnn nnaH llBT A no pa3BBTHIO 3BM 
1i3CM -6, peKOMeH~OBall H3MeHHTb opra
HH3aUHIO npoxo~eHHH Ja~aq Ha 3BM CDC -
6200 ~JIH 3cl><l>eKTHBHOrO BhlnOJIHeHHH Kpyn
HbiX 3JieKTpOHHhlX 3KCnepHMeHTOB. q JieHbl 
KOMHTeTa 0~06pHJIH nnaH BBO~a B ~eHCTBHe 
MHC Ha ycKopnTene B CepnyxoBe H nnaH 
npo6Horo o6ny'leHHH CKM- 200 B n y 'IKax 
pellHTHBHCTCKH .. H~ep CHHXpo$a30TpOHa . -BHHMaHne ~npeKUHH HHCTHTyTa 6Lmo 
o6pa(UeHO Ha B03MO:lKHOCTb 6onee nOllHOrO 

.. 

HCllOJib30BaHHH npOH3BO~CTBeHHbiX MOIUHO· 
CTeH CTpaH-y'laCTHHU ~JIH C03~aHHH COBpe 
MeHHOH annapaTyphl. KoMHTeT peKoMeH~o 

Ban na6opaTOpHHM C03~aBaTb ycTaHOBKH 
C 6ec$HllbMOBbiM C'beMOM HH$OpMaUHH Ha 
llHHHH C 3BM KaK HaH6onee nepcneKTHBHble 
B HaCTOHIUee BpeMH . 

C/>o1/I03MYAbCUOHHbiU KOMU111e1113aHHMallCH 
BOnpocaMH Hay'IHOrO COTpy~HH'IeCTBa Ha 
6a3e o6pa60TKH $OT03MYllbCHOHHOrO MaTe
pHana, o6ny'leHHOrO Ha CHHXpo$a30TpOHe 
OHJIH H Ha cepnyxoBCKOM ycKopnTene. 

B 1973 ro~y COCTOBllHCb ~Be CeCCHH 
Y~eHozo coeema no rjJu3uKe HU3KUX 3Hepzuil . 

Tpa~HUHOHHhiMH BonpocaMH Ha Jace~aHHHX 
CoBeTa HBllHllHCL HH$opMaUHB o BhlnonHeHHH 
perneHHH CoBeTa H OT'IeTbl npe~ce~aTeneu 
KOMHTeTOB no HeHTpOHHOH $H3HKe, CTpyK
Type H~pa H $H3HKe TB:lKellhiX HOHOB. 

Ha XVI ceccnn /25-27 anpenB/ pac
cMaTpHBancH XO~ BhlnOllHeHHH TeMaTH'Ie
CKHX nrraHoB rra6opa TOPHH OHJIH B o6nacTH 
$H3HKH HH3KHX 3HeprHH H CTPYKTYPhl H~pa, 
o6cy~anncL npoeKThl TeMaTH'IeCKHX nna
HOB H nrraHOB Me:lK~yHapo~HOrO COTpy~HH
qecTBa na6opaTopnH Ha 1974 ro~. 

qneHbl CoBeTa paccMoTpenn nepcneKTH
BLI pa3BHTHH pa~H03lleKTPOHHKH B OHJIH Ha 
1976-1980 rr. H o6cy~HllH npe~no:lKeHHH 
na6opaTOPHH no OCHOBHLIM Hay'IHLIM Ha
opaBneHHHM pa3BHTHH $H3HKH HH3KHX 3Hep
rHH B OHJIH Ha 6nn:lKaHrnee nHTHneTHe. 

Ha XVII ceccnn /23-26 OKTH6pB/ ~e-
TallhHO paCCMOTpeHa Hay'IHaH TeMaTHKa lla-
6opaTOpHH H~epHLIX peaKUHH. 

qneHLI CoBeTa Jacnyrnann HH$opMaunro 
npe~cTaBHTeneH llH4>, llT4>, llJIP, llJill 
H llBTA 0 XO~e BLinOllHeHHH TeMaTH'IeCKHX 
nnaHOB B 06llaCTH $H3HKH HH3KHX 3HeprHH. 

Ha ceccnn 6LinH c~enaHLI coo6IUeHHH o 
nrraHax Me:lK~yHapo~Horo coTpy~HH'IeCTBa 

H CBH3eH OHJIH Ha 1974 ro~ H o no~roToB
Ke K Me:lK~yHapO~HOH KOH$epeHUHH no H~ep
HOH $H3HKe B MIOHXeHe /aBrycT 1975 r./ . 

1iLinH npe~cTaBneHLI H o6cy:lK~eHLI 3a
Me'laHHH na6opa TopnH no nHTHneTHeMy nna-



HY pa3BHTH.ll HHCTHTyTa B o6nacTH coJ.D.aHH.ll 

6a30BLIX ycTaHOBOK, 3KCnepHMeHTallbHOH H 

H3MepuTenhHOii annapaTyphi. Oco6oe BHH

MaHHe y.D,ell.llllOCh BOnpocy pa3BHTH.ll yCKOpH

TellbHOH 6a3hl .IJ.ll.ll 4JH3HKH T.lllKellhlX HOHOB. 

CoaeT Jacnyman .D.OKna.D.LI o xo.D,e pa6oT no 

CO 3.D,aHHIO yCKOpHTell.ll T .ll)l(ellLIX HOHOB, OC

HOBaHHOrO Ha KOnneKTHBHOM npHHUHne, H 0 

pa3BHTHH YCKOpHTellhHOH 6a3bl JUIP. 

qneHaM CoaeTa 6hlno npe.D,cTaaneHo co

o6IUeHHe 0 XO.D,e CTpOHTellhCTBa YCKOpHTen.ll 

T.lllKellbiX HOHOB Y- 200 B Bapmaae. 

KoMHTeTLI no HeiiTpOHHOii 4JH3HKe, 

CTpyKType .li.D,pa H 4JH3HKe T.lllKellblX HOHOB 

C06HpanHCh Ha CBOH 3aCe.D,aHH.ll B ,IJ;y6He 

.D.BalK.IJ.hi I 1 7- 19 anpen.H H 16- 18 OKT H6p.H/. 

Ha 3aceoaHUJIX KoMumema no HeilmpoH
Hoil rflU3UKe 6blnH JacnymaHbl H o6cylK.IJ.eHbl: 

HH4JopMaUH.ll .IJ.HpeKUHH JIH<P 0 .D,e.HTellhHOCTH 

na6opaTopHH, xo.D,e pa6oT no coopylKeHHIO 

Hli P- 2 H no.D,roTOBKe K 4JH3H'IeCKHM uccne

.IJ.OBaHH.liM Ha HeM, npe.D,nOlKeHH.ll .IJ.HpeKUHH 

no n.liTHneTHeMy H nepcneKTHBHOMY nnaHaM 

pa3BHTH.ll OHJIH, npe.D,nolKeHH.ll no HOBblM 

3KCnepHMeHTaM. 

Ha Jace.D,aHH.HX KOMHTeTa 6onLmoe BHH

MaHHe y.D,en.Hnoch aonpocaM coJ.D.aHH.ll HJ

MepHTenhHO-Bbl'IHCnHTenhHOro KOMnneKCa 

lfl)P-2, XO.IJ.Y BblnOnHeHH.ll COBMeCTHbiX pa-

60T no nnaHaM MelK.D.YHapO.IJ.Horo COTPY.D.HH

'leCTBa. 

KOMU1!1e1!1 no C111PYK111ype JIOpa Ha CBOHX 

nepBhiX .D.BYX Jace.D.aHH.liX Jacnyman HH4Jop

MaUHIO 0 BhiiTOnHeHHH peUieHHH KOMHTeTOB, 

o6cy.D,Hn npe.D,nolKeHH.ll .IJ.HpeKUHH JIJIIT no 

n.HTHneTHeMy /1976-1980 rr./ nnaHypaJ

BHTH.ll OHJIH no ocHOBHhiM Hanpa.BneHH.HM 

B uccne.D,oBaHHH CTPYKTYPLI .H.IJ.pa, npoeKThi 

3KCnepHMeHTOB Ha YCTaHOBKe "<P", paC

CMOTpen BOnpoc 0 XO.D,e MeTO.IJ.H'IeCKHX pa3-

pa60TOK Ha ycTaHOBKe JICHAllll- 2 H .D,an 

OUeHKy OCHOBHblM HaH6onee Ba)~CHhlM pa6o

TaM, BblnonHeHHblM a OJIC H PX JIJIIT, 

BHec npe.D,nolKeHH.ll H JaMe'laHH.ll no npoeK

TaM TeMaTH'IecKoro nnaHa OT.D.ena. KoMH

TeTOM pacc:MoTpeH aonpoc o xo.D,e BblnonHe-
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HH.ll COBMeCTHblX pa60T B nnaHe MelK.D,yHa

pO.D,HOrO COTPY.D.HH'IeCTBa H npe.D,nolKeHH.ll no 

HOBhlM 3KCnepHMeHTaM. 

H a 3aceoaHuJix KoMumema no rju3uKe 
1/IJIJICeAbiX UOHOB C.D,enaHbl C006IUeHH.ll 0 Bbl

nonHeHHH pemeHHii KoMH'FeTa, JacnymaHbl 

.D,OKna.D,bl 0 XO.D,e 3KCnepHMeHTOB no CHHTe3y 

T.lllKellLIX H CBepXT.lllKellblX 3lleMeHTOB, npo

BO.IJ.HM bi)( B JIJIP, o6CylK.D,eHbl npe.D,llOlKeHH.ll 

.IJ.HpeKUHH na6opaTOpHH no n.HTHlleTHeMy 

/1976-1980 rr ./ H nepcneKTHBHOMY nnaHaM 

pa3BHTH.ll OHJIH. 

K o MHTeT paccMoTpen TaKlKe aonpocbl 

npHMe HeHH.ll MHOr03ap.li.IJ.HbiX HOHOB .IJ.ll.ll pe

meHH.ll npHKna.D,HblX Ja.D.a'l H nepcneKTHBbl 

pa3BHTH.ll HCClle.D,OBaHHH Ha ny'IKaX pen.HTH

BHCTCKHX 'laCTHU. Ha 3aCe.D,aHH.liX KOMHTe

Ta 6Lma c.D,enaHa HH<IJopMaUH.ll o coopylKeHHH 

Y- 200 B ITHP, o xo.D,e ai.monHeHH.ll coaMeCT

HhiX pa6oT, o6cylK.D,anHch JaMe'laHH.ll no 
npo6neMHO-TeMaTH'IeCKOMY nnaHy H Me)I(

.D.YHapO.D,HOMy coTpy.IJ.HH'IeCTBy • 

H a Jace.D,aHH.Hx KoMHTeTa no cTpyKType 

.li.D,pa H 4JH3HKe T.lllKellblX HOHOB 6bln .D,aH 

cpaBHHTenhHblH aHanH3 nepcneKTHB uccne

.D.OBaHHii .li.IJ.ep, y.D.aneHHblX OT nonocbl 6eTa

CTa6HnhHOCTH, C nOMOIUhiO 6blCTpbiX npOTO

HOB H T.lllKellblX HOHOB. 

3a ceoaHue ~uHaHcoeozo KOMumema co

CTo.Hnoch 13-14 Ho.H6p.H 1973 ro.D,a. qneHbl 

KOMHT eTa paCCMOTpenH cne.D,YIOIUHe BOnpo

Cbl: 

- HTOrH pa60Tbl KOHTPOllhHOH KOMHCCHH 

OT 13 HIOH.ll 1973 ro.D,a, 

- OT'IeT .IJ.HpeKUHH lfHCTHTyTa <PHHaHCO

BOMy KOMHTeTy 0 BblnOnHeHHH yKa3aHHH 

KOHT p OllhHOH KOMHCCHH OT 13 HIOHJI 1973 ro

.D.a, 

- ,IJ;OKna.D, .IJ.HpeKUHH lfHCTHTyTa 06 O)I(H

.D.aeMOM ucnonHeHHH 610.D.lKeTa OHJIH Ja 

1973 ro.D., o npoeKTax 6IO.IJ.lKeTa, mTaTHoii 

'IHClle HHOCTH H nnaHa KanHTanhHOrO CTpou

Tenh CTBa Ha 1974 ro.D,, 

- HH4JOpMaUHIO 0 npoeKTe npecneKTHB

HOrO nnaHa, npe.D,nolKeHH.liX no nepcneKTHB-
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HOMY H nHTHITeTHeMy nrraHaM pa3BHTHH 
OIUIH u ,npyrue aonpocLI. 

CoeeiJiaHue eeOYIJIUX ytteHbiX c Tpau-
yqacTHHI.J, OH.HH no nepcneKTHBaM pa3BHTHH 
ci>H3HKH 3ITeMeHTapHbiX qacTHI.J, H aTOMHOrO 
H,npa npOBO.IJ:HITOCb B COOTBeTCTBHH C pewe
HHeM KoMHTeTa IIorrHoMoqHLIX IIpe,ncTaau
TerreiL 0HO COCTOHITOCb B )J;y6He 3-4 MaH. 
Ha coae~aHHH o6cy)l(,narrncL ,noKrra,nbl o 3a
,naqax ci>H3HKH 3ITeMeHTapHblX qaCTHI.J, H 6y
.IJ:Y~HX yCKOpHTeiTHX, COCTOHHHH H nepcneK
THBaX pa3BHTHH ci>H3HKH aTOMHOrO H,npa, TeH
,neHI.J,HH pa3BHTHH ycKopuTeiTLHOH TeXHHKH, 
nepcneKTHBax pa3BHTHH Me)l(,nyuapo.nuoro 
COTpy,nHoqeCTBa H ,np. 

CoeeiJiaHue 3Kcnepmoe CTpau-yqac THHI.J, 
no nporH03HpOBaHHID H nrraHHPOBaHHID pa3-
BHTHH OH.HH npoao.nurrocL TaK)I(e B c ooT
BeTCT-BHH c peweuneM KoMHTeTaiiorrHoMoq· 
HblX llpe,nCTaBHTerreH. 0HO COCTOHITOCb B 
,D;y6ue 27-28 HOH6pH. JiLmH c.nerraHLI,noKrra
.IJ:bl 0 porrH lPYH.D:aMeHTaiTbHbiX HayK B CO
BpeMeHHOM o6~eCTBe, TeH,neHI.J,HHX B pa3-
BHTHH YCKOpHTerreH H HCCITe,noBaTeJib CKHX 
peaKTOpOB, nepcneKTHBaX pa3BHTHH Bbl qHC
ITHTeiTLHOH TeXHHKH. 06Cy)l(,neHbl TaK)I(e ,no
Krra,nbl o no.nroTOBKe nHTHrreTuero I 1976-
1980 rr./ H nepcneKTHBHoro / 1976-
1990 rr ./ nrraHoB pa3BHTHH OH.HH u npo-
6rreMax nrrauupoaaHHH couuarrLuoro pa 3BH
THH HHCTHTyTa. 

npeMHH OMHM 
3a 1972 f'OA 

Ha COHCKaHHe npeMHH 06be.IJ:HHeHHOrO 
HHCTHTyTa H,nepHblX HCCrre,noBaHHH· 3a 1972 
ro,n 6biiTH Bbl.IJ:BHHYThl rryqwoe Hayquo- HC
crre.noaaTerrLCKHe u uayquo-MeTo,nuqecKue 
paooTLI, BLmorrueHHLie coTpy,nHHKaMH Hu
CTHTyTa. 

PeweuneM ~qeuoro coaeTa OH.HH OT ... 
6 HIDHH 1973 ro.na npucy)l(,neHLI crre,nyiDII.J,He 
npeMHH: 

• 

llo HayqHO-HCCJie~OBaTeJibCKHM 

Ilepea.R npeMu.R: 
pa6oTaM 

"ABTOMO,neiTLHOCTb B ci>H3HKe BbiCOKHX 
3Hepru8". 

ABTOPLI: II.H.Jiororrw6oa, 3.BuuopeK, 
3.KyucT, B.A.MaTBeea, P .M.Mypa,nHH, 
)1;. Po6aliiHK. 

,4ee emopble npeMuu: 
1/ "PereHepai.J,HH HeHTparrLHbiX nHOHOB 

ua ao,nopo.ne". 
ABTOPLI: ,D;.BecTeproM6n, A.C.BoaeHKO, 

Ji.H.rycLKOB, H.M.HaauqeuKo, B.r.Kpuao
XH)I(HH, B.B.KyxTHH,M.~.lluxaqea,H.A.Ca
BHH, r.r.TaxTaMbiWeB, II.T.To.nopoB. 

2/ ".H,nepuocneKTpocKonuqecKne uc-
crre.noaaHHH KOpOTKO)I(HBY~HX H30TOnOB no 
nporpaMMe HCHAIIII . 

ABTOPLI: P.AprrLT, B.A.liLICTpoa, 
K . .H.rpoMOB, H.r .3a8ueaa, C.B.Me.nae.nL, 
r .My3HOITL, B.H.PaHKO, X. Tb1ppocl>4>, T .~e
uew, X.IIITpyCHhiH. 

ilo HayqHo-MeTO~JtqeCKHM pa60TaM 

Ilepea.R npeMu.R: 
"Me,nrreHHbiH BbiBO.D: ycKopeHHOrO nyqKa 

83 CHHXpod>a30TPOHa llB3". 
ABTOphl: Ji.B.Bacurrnll1HH, B.H.BorrKoB, 

ll.II.3HHOBLeB, H.Ji.HccnHCKHH, C.B.Karre
HOB, E.M.KyrraKoBa, C.A.HoBHKOB, 
Ji.,!J;.OMerrLqeuKo, H.H.IIaarroa, B.~.Cu

KorreHKO. 
,4ee emopble npeMuu: 
1/ "Hccrre,noBaHHe HOBblX npHHI.J,HnOB 

,neTeKTHpOBaHHH qaCTHI.J, H C03.IJ:aHHe KpH
CTarrrroqecKOrO HHTHHOrO cqeTqHKa". 

AaTop: A.~.IIucapeB. 
2/ "Pa3BHTHe H nOBbiWeHHe 3cl>4>eKTHB

HOCTH 3BM Ji3CM -6". 
AaTophl: B.E.AuuxoacKHH, A.B.rycea, 

H.A.EMerruu, H.C.3aHKHH, O.H.lloMH,n3e, 
H.H.CurrnH, B.B.~e.nopuu, H.H.qyrrKoB, 
B.II.IIIupHKOB, C.A.JUerreB. 



IIoonucaHue npomoKoAa coeeUiaHu.R KoMu
mema IloAHOMO'IHbiX IlpeocmaeumeAeil cmpaH
<~AeHoe OH.RH. 

IloAHOMO<~HbJe IlpeocmaeumeAu cmpaH - <~Ae
Hoe OH.RH e Jla6opamopu.Rx HHcmumyma . ...... 

• 

Bu3um IloAHOMO<~Hozo IlpeocmaeumeA.R MoH
ZOAbCKoil HapooHoil Pecny6AuKu npotfiecco
pa ,a.r(383ZMUOa oupeKmopy OH.RH aKaoe
MU KY H.H.EozoAro6oey. 



Yt~eHble OHJIH yt~acm8o8aAu 8 
3KcnepuMeHme Ha KpynHeuweM 
8 MUpe ycKopumeAe 8 Eama8uu, 
K01110PbiU npo800UACJI 8 paMKaX 
co8emcKo-aMepuKaHcKozo co
ZAaweHuJI. YcnewHo 3a8epweH 
nep8bJU 31/lan pa6ombJ - uccAe
oo8aHue ynpyzozo pp - pacCeJI
HUJI npu 3HepZUJIX 8nA01/Ib 00 
400 F3B. 

Ha CHUMKe: zpynna co8em- ~ 
CKUX U aMepUKQHCKUX y'leHbiX 
npu o6cyxoeHuu n(!AY'IeHHbJX pe-
3YAbmamo8. 

ExezooHo 06-,eouHeHHblu uHcmumym noce~J~aiOm 6oAee 1000 3KCKyp
caHmo8. 0Hu 3HaKOM.11111C.11 c oe.11meAbHOC1/Ib10 HHcmumyma, ezo (Ju3u
t~ecKuMu ycmaH08KaMu. Ha CHUMKe: 6oAbUJa.11 oeAeZai.IUJI cnei.IUaAucmo8 
U3 cmpaH - 'IAeHo8 OHJIH Ha KOAbl.le MazHuma cuHxpo(Ja3ompoHa . 

• 



VII MeJKoyHapoOHblU cuMn03UYM 
no ROepHoil 3/leKmpoHuKe e Be11z- ~ 
puu. 011 6bl/l opzaHu3oeaH OH.HH 
C08MeCmHO c aH<PH BAH u no
C8Jl~e11 eonpocaM aemoMamu3a
llUU fjJU3U'leCK020 3KCnepuMeHma 
U ucnO/lb308QIIUJl MQ/lblX 3BM. 
Bblcmynaem npo¢eccop JI.Ila/1. 



0KOAO 15 Aem HQC'lUMblea10m Ha
Y'lHbl€ ceJI3U y<~eHbiX 06'beOuHeH
Hozo uHcmumyma u T6uAuccKozo 
zocyoapcmeeHHozo yHueepcume
ma. B uccAeOoeaHUJIX OH.J/H u ~ 
T6rY, npoeoOUMbiX c noMOIJ#biO 
Mempoeoil nponaHoeoil KaMepbl, 
noAy<~eHbl HOebze OaHHble o Koze
peHmHbiX npo!leccax poJKOeHUJI 
nuoHoe Ha JIOpax yzAepooa npu 
3Hepzuu 5 T3B, u pJIO opyzux. 

~· 
liOAbCKQJI HQY'IHO- meXHU'l€CKQJI ebz
cmaeKa "Om coAHe<~Hoil cucmeMbl K 
HeOpaM amoMa" omKpbtAacb e ,lfy6He 
20 U10AJI. 3Kcno3U!lUJI ebzcmaeKu no
ceJIU#eHa OeJimeAbHocmu HuKoAaJI Ko
nepHuKa, oHa nf11Ka3aAa maKJICe oocmu
JKeHUJI HayKU U meXHUKU liOAbCKOU 
HapoOHoil Pecny6AuKu. 

Ha omKpbzmuu ebzcmaeKu npucym
cmeoeaAu npeocmaeumeAu FAaeHozo 
ynpaeAeHUJI no amoMHOi13HepzuuiiHP 
u oupe K!lUJI OH.JIH. 

CoeMecmHaJI pa6oma y<~eHbiX 
OH.JIH, Ha!lUOHaAbHoil Aa6opa
mopuu eo (])pacKamu u HHcmumyma 
fPU3UKU e TypuHe 3aeepwuAacb 
co30aHueM u 3anycKoM eo (])pac
Kamu MQZHUMHOZO cneKmpOMempa 
c zeAueeoil cmpuMepHoil KaMe
poil. YcmaHoeKa npeOHa3Ha<~eHa 
OAJI uccAeooeaHUJI o6pamHozo 
pacceJIHUJI nuoHoe Ha JIOpax. 

Ha CHUMKe: zpynna y<~eHbiX 
OH.JIH u umaAbJIHCKux fPU3UKoe. 



~ 
qpe38bl'lariHblri u IloAHOMO'lHbiU IIocoA Be
AUKo6pumaHuu 8 MocK8e c3p J(xoH KuAAUK 
nocemuA J(y6Hy /Ha CHUMKe cAe8a/. IlocAa 
npUHJIAU oupeKmop OH.JIH H.H.E020A10608 
u 8Uije- oupeKmop K.JlaHuyc. 

Y'leHble 06oeouHeHHozo UHcmumyma 8 
1/le'leHUe HeCKOAbKUX Ae111 8eOympa6o-
11lbl C08MecmHo c y'leHbiMU KaupcKozo 
YHU8epcumema. C noMOIJib10 (Jomo-
3MYAbcuu, o6Ay'leHHbiX Ha cepnyxo8- ~ 
CKOM YCKOpU111eAe, U3Y'l010111CJI 83QU
MOOeUC1118UJI nuoHo8 u npomoH08 c HyK
AOHaMu U JIOpaMU. B C8JI3U C npo8e
OeHUeM 31/IUX pa6om J(y6Hy nocemuA 
npo(Jeccop KaupcKozo yuu8epcumema 
M.3Ab- Haou /ua CHUMKe cnpa8a/. 

CompyoHuK OH.JIH H.38apa 8 metleHue 
HeCKOAbKUX MeCJiije8 pa60111QA 8 
mpaHcypaHo8ou Aa6opamopuu 8 OK
Puoxe /CHIA/, zoe 3QHUMQACJI pa3-
pa6omKOU H08ozo Memooa za3o8ori xu
Muu OAJI mpaHcaKmUHUOHbiX :JAeMeH-
11108. 

Ha CHUMKe /cAe8a Hanpa8o/: 
P .CUAb8a /OK- Puox/, H.38apa 
/OH.JIH/, oupeKmop mpaHcypaH080U ~ 
Aa6opamopuu O.KeAAep /OK- Puox/ r 
8 3aAe xuMutlecKori annapamypbl Ha 
lJUKAompoHe ORIC. 
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AKaoeMUK Il(.l.(ut~eriKa 8blcmynaem Ha 
omKpbzmuu III MexoyHapooHozo cuM-

~ 
n03UYMQ no rPU3UKe 8biCOKUX 31tepzuu 
u 3AeMeHmapHbiX 'lacmut~. CuMn03UYM 
6biA opzaHU308QH 06oeOU1te111tbiM UH
C111U111Y1IIOM u npo8eOeH 8 z. CuHali/Py
MbiHUJI/. 
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Me)l(~yHapo~Hbie 
CB.H3J1 
J1 HayqHoe 
coTpy~HJ1qecTBO 

=-

Ocuoauwe HTOrH Me~~yuapo~uoro co
TPYMH'IeCTBa OIUIH 3a 1973 ro~ xapaK
TepH3YIOTCJI cne~yiO~HMH ~aHHhlMH: 

- JIHCTHTYT 6hln CBJI3aH C uay'IHLIMH 
UeHTpaMH CTpau-yqacTHHU B BhlllOnHeHHH 
6onee 250 Hay'IHhlX H MeTO~H'IeCKHX pa6oT; 

- B CBJI3H C 3THM COTpy~HH'IeCTBOM B 
,ll;y6ue 6wno npHHJITO 682 cneuuanucTa H3 
CTpau-yqaCTHHU; 

- OHJIH uanpaaun B cTpauw-yqacTHH
Uhl B CBJI3H C COTpy~HH'IeCTBOM, a TaK~e 
~nJI yqacTHJI B Hay'IHhlX COBell.(aHHJIX 417 
CBOHX COTPYMHKOB; 

- 6wno npoae~euo 21 uayquo- opraHH3a
UHOHHOe H 18 uay'IHhlX COBe~aHHH; 

- Ha Me~~yuapo~Hhle KOH!lJepeHUHH H B 
uay'IHhle ueHTPhl CTpau-ueyqacTHHU uanpaa
neuo 140 cneuuanucToa; 

- B Te'leHHe ro~a ~nJI o6cy~~eHHJI ua
Y'IHhlX npo6neM H ~nJI yqaCTHJI B COBe~aHH
JIX OHJIH npHHJITO 157 cneuuanHCTOB H3 
uay'IHhlX ueuTpoa cTpau-ueyqacTHHU Hu
CTHTyTa; 

- B OHJIH pa6oTano 17 CTHneu~ua TOB 
H3 pa3HhlX CTpaH. 

CoTpy~HHqecTso MHCTHTyTa 

C HayqHbiMH I.J,eHTpaMH CTpaH-yqacTHHI.J, 

CoaMeCTHhle pa6oThl HucTHTyTa c uayq
uo-uccne~oBaTenhCKHMH opraHH3aUHJIMH 
CTpaH-y'laCTHHU npOBO~HnHCh, rnaBHhlM o6-
pa30M, Ha OCHOBe 3KCnepHMeHTanhHhlX Ma 
TepHanOB, nonyqaeMhlX Ha CHHXpo4Ja30Tpo
He, CHHXPOUHKnOTpOHe H ~pyrHX ycTaHOB
KaX OHJIH, a Ta~e ua ycKopHTene B Cep
nyxoae. 

Oco6euuo wupoKoe H 34l4JeKTHBHoe co
TPYMH'IeCTBO ocy~eCTBnJinOch c Hci>B3 
rKA3 CCCP, r~e HHTepuauuouanhHhle 
rpynnM 4JH3HKOB npoaenu uenwB: pJI~ aa~
HhlX 3KCnepHMeHTOB. Ha OCHOBe 3KCnepH
MeHTanhHOrO MaTepuana, nonyqeuuoro B 
Hci>B3, OHJIH ae~eT coTpy~HH'IeCTBO co 



MHOrHMH HHCrHryraMH noqrH BCeX crpaH
yqacrHH~. 

KaK H B npe,IJ,LI.IJ.YI.QHe ro,IJ,LI, ocyi.Qecr
ammocL wupoKoe corpy,D,Huqecrao c HayqHo
uccrre,IJ,oaarerrLcKHMH opraHHJaUHHMH MHo
rux crpaH-yqacrHH~ no COBMeCrHOH o6pa-
6orKe 3KCnepHMeHraJibHOH HH!IJopMa~HH, Ja
nucaHHOH Ha MarHHrHbiX rreHrax HJIH CO,D,ep
)l(ai.QeHCH Ha CHHMKaX C .D.BYXMerpOBOH npo ~ 
naHOBOH ny3LIPLKOBOH KaMepbl H O,II,HOMerpo
BOB BO.D.OPO.IJ.HOH KaMepLI. HaqarrocL corpy,IJ,
HHqecrao no o6pa6orKe CHHMKOB c KaMepw 
"JIIO,IJ,MHJia". IlpOBO,II,HJIHCb COBMeCrHhle HC
CJie,IJ,OBaHHH C nOMOI.QbiO!IJor03MYJibCHOHHOH 
MerO,IJ,HKH. PH.D. COBMeCrHLIX pa6or, araK)I(e 
o6MeH OnLirOM OCyi.QeCrBJIHJIHCb B COJ,IJ,aHHH 
3JieKrpOHHOH annaparypbl H B pa3pa6orKe 
HOBbiX MerO,IJ,HK. KpoMe roro, HayqHbie opra
HH3a~HH pH,IJ,a crpaH yqacrBOBaJIH B peweHHH 
reXHHqeCKHX BOnpOCOB. 

Ilpo,IJ,OJI)I(arrocL corpy,IJ,HHqecrao c Hayq
HbiMH opraHHJa~HHMH Eorrrapuu, BeHrpHH, 
r ,LJ;P' IlOJibWH, PyMbiHHH, CoaercKoro Coro
Ja H qeXOCJIOBaKHH B o6rracrH HCCJie,IJ,OBaHHH 
HeHrpoHo.D.e!IJu~HrHwx HJoronoa. HayqHwe 
HHCrHryrLI H npe,IJ,npHHrHH r ,LJ;P' IIHP H 
CCCP aKrHBHO yqacraoaarru B pa3pa6orKe 
raKHX KpynHwx JKcnepHMeHrarrLHLIX ycra-
HOB OK OHJIH, KaK MarHHrHbiH HCKpOBOH 
cneKrpoMerp H perrHrHBHCrCKaH HCKpOBaH 
crpHMepHaH KaMepa. IIpo,D,OIT)I(aJIHCL 3Kcne
puMeHrw Ha JrreKrpoHHOM ycKopurerre Epe
BaHCKOrO tPHJHqecKOrO HHCrHryra COBMecr
HO c coaercKHMH H pyMhiHCKHMH tPHJHKaMH, 
HCCJie,IJ,OBaHHH pacce HHHH nHOHOB Ha reJIHH- 3 
H rerrHH- 4 coaMecrHo c HHcruryraMH HP E, 
CPP, qccP, a raK)I(e JKcnepuMeHrLI Ha 
rrerKHX H,D,pax, B KOrOpbiX yqacrBOBaJIH 4Ju-
3HKH H3 Eorrrapuu, MoHrorrHH H PyMbiHHH. 
Hayquwe opraHHJa~HH IIorrLWH, PyMhiHHH, 
CoaercKoro Coro3a H qexocrroaaKHH yqacr
BOBaJIH B pa6orax no peKOHCrpyK~HH yCKO
pHrerrH Y -120. 

Ocyi.QecrarrHrrHCL coaMecrHLie uccrre
,II,OBaHHH no CHHre 3 y r H)l(eJibiX H CBepxr H)l(e
JibiX 3Jie MeH'TOB, nOHCKY CBepxr H)l(eJILIX 3Jie-
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Me HrOB B IIpHpO,IJ,HbiX Ma repuarrax, B HCCne
,II,OBaHHHX crpyKrypbl a rOMHOrO H,D,pa, B rex
HHKe YCKOpeHHH rH)I(eJibiX HOHOB H pa3pa-
6orKe JrreKrpoHHOH annaparypw. CoaMecrHo 
C J1HCrHryrOM H,IJ,epHbiX HCCJie,IJ,OBaHHH B 
CaepKe H BapwaBCKHM yHHBepcureroM aw
norrHHJIHCL pa6orbl no C03,IJ,aHHIO yCKOpHreJIH 
MHOr JapH,II,HbiX HOHOB - ~HKnorpoHa Y- 200 
,D,JIH IIHP. BerrocL corpy,IJ,HHqecrao B o6rra
cru aKrHBa~HOHHoro aHanHJa c HHcruryroM 
tPHJHKH B XaHoe. C JroH ~enLIO B OHJIH 
npOWJIH o6yqeHHe H cra)I(HpOBKY BLerHaM
CKHe cneuuarrucrw, pa6oraawue Ha HeHr
poHHOM reHeparope, KoropwH nepe,D,aH cl>u-
3Hqe CKOMY HHcruryry B XaHoe. 

PaJBHBarrocL corpy,D,Huqecrao c PH.D.OM 
HHCrHryrOB crpaH-yqacrHHU B HCCJie,IJ,OBa
HHHX Ha .HEP-30 H 3r-5 B o6rracrH tPH3HKH 
,IJ,erre JmH, B JKcnepHMeHrax c yrrLrpaxorro,IJ,
HLIMH HeHrpoHaMH, B pa3pa6orKe norrHpHJO
BaHHbiX MHWeHeH, HJyqeHHH pa,D,HaUHOHHOrO 
Jaxaara HeHrpOHOB, tPH3HKH rBep,D,oro· rena. 
B He CKOJibKHX crpaHaX- yqacrHHUaX npo
,IJ,OJI)I(arracL paJpa6orKa cucreMw ynpaarre
HHH 3ai.QHrOH peaKropa .HEP-2, H3MepH
rerrLHO- BblqHCJIHreJILHOrO KOMnneKCa H pH
,IJ,a tPHJHqecKHX ycraHOBOK ,IJ,nH .HEP-2. 

B o6rracru reoperuqecKOH tPHJHKH paJ
BHBaJIHCL CBH3H C reoperuqecKHMH UeHr
paMH crpaH-yqacrHHU no OCHOBHbiM Ha
npaBJieHHHM HayqHwx uccrre,IJ,oBaHHH. Yqe
Hble OHJIH npHHHMarru yqacrue B opraHH
JaUH Me)I(,IJ,yHapO,II,HbiX HayqHbiX COBei.QaHHH. 

ITo PH.D.Y HayqHwx npo6rreM B uccrre,IJ,oaa
HHHX arOMHOrO H,D,pa, reopHH JneMeHrap
HbiX qacruu, tPHJHKH raep,IJ,oro rena npoao
,II,HJIHCb COBMeCrHble pa6orLI, a raK)I(e 06MeH 
BbiqHCJIHreJILHbiMH nporpaMMaMH /IJ:J1JIJ1 B 
Pocce H,D,op!IJe , U:Hcl>H B Ey,IJ,anemre H .IJ.p./. 

PacwupHrrHcL CBHJH c HayqHbiMH op
raHH JaUHHMH pH,IJ,a crpaH B pa3BHrHH H3-
Mepur eJILHO-BblqHCnHreJibHOrO KOMnJieKCa 
OHJIM , B coJ,IJ,aHHH H paJBHrHH aaroMaru
qecKHx H norryaBrOMaruqecKHX CHCreM, o6-
pa6or Ke tPHJibMOBOH HH!IJopMaUHH, pa3BHrHH 
MerO,IJ,OB BHJyarrbHOH CBH3H C 3BM npH 
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o6pa60TKe 3KCnepHMeHTaJILHLIX ,IJ;aHHLIX, a 

TaK:>Ke B C03,IJ;aHHH MaTeMaTH'IeCKOrO o6ec

ne'leHH.Il 3BM H B o6JiaCTH npHKJia,IJ;HOH 

MaTeMaTHKH. B coTpy.n;HH'IeCTBe c HHCTH

TyTaMH HeCKOJILKHX CTpaH-y'laCTHHU: 3 aBep

WeHa pa3pa60TKa H3MepHTeJILHOrO K OMn

JieKCa Ha 6a3e cKaHHpyro~ero auToMaTa -

CnHpaJILHOrO H3MepHTeJI.Il, Ha'laTLipa 60TLI 

no H3MepeHHIO CHHMKOB C ny3LipLKOBLIX Ka

Mep. 

llpO,IJ;OJI:>KaJIOCL He,IJ;aBHO Ha'laTOe co -

Tpy,IJ;HH'IeCTBO C Hay'IHLIMH opraHH3aD;H.IIMH 

lionrapHH, BeHrpHH, r ,D;P H llexocJIOBaKHH 

C n;eJILIO C03,IJ;aHH.Il Hay'IHO-TeXHH'IeCKOH 6a-

3LI, He06XO,IJ;HMOH ,IJ;JI.Il peaJIH3aU:HH K OJIJieK

THBHOrO MeTO,IJ;a yCKOpeHH.Il. 

Hayqubie KOMaH,ll,HpOBKH 

COTPYAHHKOB l1ucTHTyTa 

B CTpaHbJ-yqacTHHQbl 

H cne~a.JIJ1CTOB H3 3THX CTpaH 

B OJ1ID1 

B CB.Il3H c coTpy.n;HH'IeCTBOM, a T aK:>Ke 

,IJ;JI.Il yqacTH.Il B coue~aHH.IIX HHCTHTYT npH

HHMaeT 3Ha'IHTeJILHOe 'IHCJIO cnen;HaJIHCTOB 

H3 Hay'IHLIX n:eHTpoB cTpaH-y'laCTHHU:. B 

1973 ro.n;y 6LIJIO npHH.IITO 682 cnen;Ha JIHCTa 

C n;eJILIO BLinOJIHeHH.Il COBMeCTHLIX p a60T, 

o6MeHa onLITOM H KOHCYJILTan;Hii. K poMe 

TOrO, ,IJ;JI.Il yqaCTH.Il B COBe~aHH.IIX, o p raHH-

30BaHHLIX HHCTHTYTOM, npHe3:>Kano 2 8 0 qe

noueK. TaKHM o6pa3oM, B Te'leHHe ro.n;a 

B OHJIH no6LIBano oKono 1000 cnen:HaJIH

CTOB H3 CTpaH-y'laCTHHU:, KpOMe y'leH LIX H3 

HHCTHTYTOB CCCP. 

3Ha'IHTeJILHoe 'IHcno yqeHwx OHJIH 6Lino 

HanpaBJieHO B CTpaHLI-y'laCTHHU:LI H HCTH

TyTa. OHJIH KOMaH,IJ;HpOBaJI Ty,IJ;a 41 7 cne

n;HaJIHCTOB, B TOM 'IHCJie 280 "'eA . - ,IJ;JI.Il 

yqacTH.Il B BLIUPJIHeHHH coBMeCTHLix p a6oT, 

,IJ;JI.Il 06MeHa OnLITOM, H 137 "'eA. - ,IJ;JI.Il 

yqacTH.Il B HaY'IHLIX coue~aHH.IIX . B .n;nH TeJIL-

HLIX KOMaH,IJ;HpOBKaX no6LIBaJIO HeCKOJILKO 

COTPY.IJ;HHKOB OHJIH: B BHP - r . r.TaxTa

MLIWeB /3 Mec./ H B.r.THWHH /2 Mec./, 

B r,D;P - H.H.MHxaiiJIOB /2,5 Mec./, 18 

'leJIOBeK BLie3:>KaJIH B CTpaHLI-y'laCTHHU:LI Ha 

MeC.Il'IHLIH CpOK. 

B cTpaHax- yqacTHHn;ax no6LIBaJIH Be

.n;yiD;He y'leHLie HHCTHTyTa, .n;HpeKTopa na6o

paTOpHH H HX 3aMeCTHTeJIH, Ha'laJILHHKH 

OT,IJ;eJIOB, cpe,IJ;H HHX ,lJ;.H.nJIOXHHD;eB, 

r .H.<I>nepoB, H.3Bapa, M.H. CoJIOBLeB H 

.n;pyrHe. 

Hayqubie coBemauH» , 

npoBep;eHHbie Ol1Hl1 

06'Le,IJ;HHeHHLIH HHCTHTYT .ll,IJ;epHLIX HC

cne.n;oBaHHii npouen B 1973 ro.n;y 21 Hay'IHo

opraHH3an;HOHHoe H 18 Hay'IHLIX COBeiD;aHHH, 

B pa6oTe KOTOpLIX npHH.IIJIO y'laCTHe CBLIWe 

2000 'leJIOBeK, B TOM 'IHCJie 280 Cnen;Ha

JIHCTOB npHe 3:>KaJIH Ha 3TH COBe~aHH.Il H3 

cTpaH-y'laCTHHU: OHJIH. 4 coue~aHH.Il 

6LIJIH npOBe,IJ;eHLI 06'Le,IJ;HHeHHLIM HHCTHTy

TOM B BeHrpHH, PyMLIHHH H llexocnoBaKHH. 

B OKT .116pe B PyMLIHHH cocTO.IIJIC.Il 

III Me)K,!J;yHapo.n;HLiii CHMn03HYM no <bH3HKe 

BLICOKHX 3HeprHH H 3JieMeHTapHLIX 'laCTHD;. 

0H OXBaTLIBaJI OCHOBHLie HanpaBJieHH.Il, B 

KOTopLix pa6oTaiOT y'leHLie OHJIH H Hayq

HLix n;eHTpOB CTpaH-y'laCTHHU: HHCTHTyTa 

.B 06JiaCTH <bH3HKH BLICOKHX 3HeprHH. 3TOT 

CHMn03HYM CTaJI y>Ke Tpa,IJ;HU:HOHHLIM. 

VII Me)K,!J;yHapo.n;HLiii CHMn03HYM no 

.ll,D;epHOH 3JieKTpOHHKe 6LIJI npoBe,IJ;eH B CeH

T.116pe BMecTe c UH<I>H BAH B BeHrpHH. 

OcHOBHLIMH uonpocaMH, o6cy:>K.n;aBWHMHC.Il 

Ha CHMn03HyMe, 6LIJIH aBTOMaTH3aD;H.Il <bH3H

'IeCKOrO 3KCnepHMeHTa H HCnOJIL30BaHHe 

MaJILIX 3 B M. 

B AnywTe /CCCP / B anpene cocTO.IIJIC.Il 

III Me)K,!J;yHapo.n;HLiii ceMHHap no Heno-

KaJILHoii KBaHTOBoii TeopHH non.11. B HeM 

npHH.IIJIH yqacTHe ue.n;y~He yqeHLie OHJIH, 

CTpaH-y'laCTHHU: H ,IJ;pyrHX CTpaH. 

nLIJIH TaK:>Ke npoBe,IJ;eHLI Ba:>KHLie ,IJ;JI.Il 

OHJIH HayqHLie coue~aHH.Il no rny6oKoHe-



ynpyrHM H MHO)KeCTBeHHLIM npoll,eCCaM B 
o6naCTH 4JH3BKH BLICOKHX 3HeprHH, no .H.IJ;ep~ 
HOB cneKTpocKonuu u Teopuu .H.IJ;pa, no 
peKOHCTPYKUHH UHKnoTpoHa Y-120, no npo
rpaMMHpoaaHHID H MaTeMaTH"'eCKHM MeTo
,IJ;aM peWeHH.II 4JH3H"'eCKHX 3a,IJ;a"', aKTH
Bai.J,HOHHOMY aHanH3Y H ,IJ;pyrHM Hay"'HbiM 
npo6neMaM. flo OT,IJ;enLHbiM BOnpocaM Me)K
,IJ;yHapO,IJ;HOrO coTpy.nHuqecTBa co cTpaHaMH"' 
yqacTHHI.J,aMH 6LinH npoae.neHLI pa6oque co
aemaHH.H I coTpy.IJ;HH"'e CTBO Ha .nayxMeTpoaoB: 
nponaHoaoB: KaMepe , uccne.noaaHH.II HeHT
panLHLIX KaOHOB H .IJ;p./ . 

CoaemaHH.H, opraHH3yeMLie OM.HM, .HB
n.HIDTC.H 34>4JeKTHBHOH 4JopMOH Me)K,IJ;yHapo.n
HOrO COTpy,IJ;HH"'eCTBa, TaK KaK ,IJ;aiDT B03-
MO)KHOCTL yqeHbiM 06MeHHBaTLC.II HH4JOpMa
li,HeH no COBpeMeHHLIM BOnpocaM 4JH3HKH, 
3HaKOMHTLCJI C HOBbiMH .IJ;OCTH)KeHB.IIMB, Ha
Me"'aTL HaB6onee nepcneKTBBUble Hanpaane
HH.II .nanLHeHwBx uccne.noaaHBH. 

Hayquble coae~rurn.H , 

opraHH30Ba.HHbie 

~pyrHMH cpH3HqeCKHMH IJ,eHTpaMH 

0Kono 300 COTPY.IJ;HBKOB OM:JIM npBHJI
nH yqacTBe nO"'TB B 50 Me)K,IJ;yHapO,IJ;HbiX 
H Bai.J,HOHanLHbiX KOH4JepeHI.J,B.IIX B COBema
HB.IIX, npoae.neHHbiX B HP 1i, BHP, r ,I(P, 
llHP, CPP, CCCP, l!CCP. 0Kono 90 cne
I.J,BanucToB MHCTBTyTa yqacTaoaanB B 27 
KOH4JepeHI.J,B.IIX H COBemaHB.IIX, opraHB30BaH
HbiX B AHrnBB, AacTpBH, ,I(aHBB, MTanBB, 
Hu.nepnaH.nax, CIIIA, <I>BHn.HH.IJ;BB, <l>paHI.J,BB, 
<I>Pr, lllaeB:uapBH, lllaei.J,BB, IOrocnaBBB. 

06'Le,IJ;BHeHHLIH HHCTBTYT HanpaBBn 
npe.ncTaBHTenLHLie .nenerauBB Ha XXIII co
ae~aHue no .H.IJ;epHOH cneKTpOCKOnBB 
H CTPYKType aTOMHoro .H.IJ;pa B T6BnBcB 
ICCCP I, KoH4JepeHI.I,HID no HeHTPOHHOH 4>B-
3HKe B KBeBe ICCCP I, CeMHHap no Beene
.IJ;OBaHHID B3aBMO,IJ;eHCTBHH 6LICTpLIX HeHT
POHOB c .II.IJ;paMH B rayccBre lr ,I(P I, VII pa-
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.nuoxHMBJ.IeCKYID KOH4JepeHI.J,HID B MapBaHcKe 
Ra3HB ltiCCPI. Y"'eHLie OM.HM e3.IJ;BnB BO 
<l>paHI.J,HID Ha Me)K.IJ;yHapo.nHyiD KOH4JepeHI.J,HID 
no 4JB3BKe 3neMeHTapHLIX qaCTBI.J,, B <I>Pr Ha 
Me)K.IJ;yHapo.IJ;HYID KoH4JepeHI.J,HID no .H.IJ;epHoB: 
4JB.3BKe, B lllaeuBIO Ha Me)K.IJ;yHapo.nHYIO KoH
!l>epeHI.J,HID no 4JB3BKe BLICOKBX 3HeprBH B 
CTPYKType .H.IJ;pa B .npyrBe . 06'Le.IJ;BHeHHLIH 
HHCTBTYT .H,IJ;epHLIX BCCne,IJ;OBaHBH 6bln BMeC
Te c QEPHoM opraHB3aTopoM Me)K.IJ;yHapo.n
HOH WKOnLI 4JB3BKOB, KOTOpa.H npOXO,IJ;Bna 
B 3 6enLT04JTe, ,I(aHHJI . 

COTpy~UHqeCTBO H CB.H3H 

C HayqHbiMH IJ,eHTpaMH CTpa.H , 

He .HBJI.HIO~HXC.H qJieHaMH Ol1ID1 

fipO,IJ;OIT)KanHCL COBMeCTHLie BCCne.no
BaHB.II C He CKOnLKBMB Hay"'HLIMB ll,eHTpaMB 
CTpaH, He .HBn.IIIOmHXC.II yqacTHBI.J,aMB OM.HM. 

B Te"'eHBe p.11.na neT OM.HM ycneWHo 
coTpy .IJ;HB"'aeT c MHCTBTYTOM !l>B3BKB a Ty
puHe B C Hai.J,HOHanLHbiMB na6opa TOpB.IIMB 
BO fl>pacKaTB IMTanH.HI IIO B3y"'eHHID ynpy
roro pacce.HHBJI IIBOHOB renBeM-4 B renB
eM- 3 Ha CHHXPOUBKnoTpoHe OM.HM. 

R a6opaTOpBB Hawero MHCTBTyTa co
Tpy,IJ;HH"'anB TaK)Ke c lleH.IJ;)Ka6cKBM yHBBep
CBTe ToM, MHCTBTYTOM 4JB3HKB reHye3CKOrO 
yHuaepcBTeTa, c MHCTBTYTOM HBnLca lio
pa, c CacceKCKBM YHBBepcBTeToM B AHr
nHH, C IOrocnaBCKBMB 4JB3BKaMB B lienrpa
,IJ;e ,11 3arpe6e, npoBO.IJ;JI COBMeCTHLie Beene
.IJ;OBaHH.H Ha OCHOBe CHBMKOB C ny3LipLKOBbiX 
KaMep, .H,IJ;epHLIX 3MynLCBH, pa.IJ;BOaKTBBHbiX 
B30TOnOB H no TeOpeTB"'eCKBM pa60TaM. 
C r pynnoii: 4JB3BKOB QEPHa COBMeCTHLie 
HCCne.IJ;OBaHB.II no 4JB3BKe H XBMBB MIOOHHLIX 
aTOMOB OCytneCTBn.HnBCL Ha CBHXpOI.I,BKno
TpOHe OM.HM. 

B Te"'eHHe ro.na 06'Le,IJ;HHeHHLIH BHCTB
TYT HanpaBBn 53 CBOBX COTpy,IJ;HBKa B Hayq-
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HLie ueHTPLI ,ll;aHHH, HTaJIHH, <l>pauuuu ,<l>uu
JIJIH,ZJ;HH, <l>Pr, ABcTpHH, IOrocnaBHH, Aur
JIHH, CiliA, IIIBeUHH. B )l;y6ue no6LIBaJIH 
157 cneuuaJIHCTOB H3 HTaJIHH, <l>paHUHH, 
QEPHa, CiliA, <l>Pr, <l>HHJIHH,ZJ;HH, IOrocna
BHH H ,D;pyrHX CTpaH. B Te'leHHe ro,ZJ;a 
B pa3uoe BpeMH B OHJIH pa6oTaJIH 17 CTH
neH,ZJ;HaToB H3 HH,ZJ;HH, Apa6cxoii Pe cny6-
JIHKH ErHneT, ABCTPHH, IOrocnaBHH H ,D;py
rHx CTpaH. 

0 p8.3BHTHH 

3KcKypcHH B OJ1ffi1 

)l;JIJI 03HaKOMJieHHJI C HCTOpHeH 06'Le
,ZJ;HHeHHOrO HHCTHTyTa , OCHOBHLIMH HanpaB
JieHHJIMH HCCJie,ZJ;OBaHHH H 3KCnepHMeHTaJIL
HbiMH ycTaHOBKaMH B Te'leHHe ro,ZJ;a 6LIJIO 
npHHJITO 56 rpynn 3KCKypcaHTOB 

/1097 'leA./, H3 HHX 44 rpyDDLI/983 'leA./
H3 CTpaH-y'laCTHHU, 12 rpynn /114 'leA./ -
H3 ,D;pyrHX CTpaH. 

COPABKA 

Me)I(,IJ;yHapO,ll;HOrO COTpy,ll;HHqeCTBa H CB.SI3eH 

0 6be,IJ;HHeHHOrO HHCTHTyTa .H,IJ;epllbiX HCCJie,IJ;OBaHHH 

3a nepHo,IJ; 1968 -1973 rr. 

N2N2 BH,ZJ; coTpy,D;HH'lecTBa 1968 1969 1970 1971 1972 1973 

1. KoJIH'leCTBO COBMeCTHLIX pa6oT 210 235 250 270 285 290 

2. KonH'leCTBO KOMaH,D;HpoBOK 
CDeUHaJIHCTOB H3 CTpaH-
yqacTHHU B )l;y6Hy /6e3 
COBe[UaHHH/ 301 352 446 543 503 682 

3. KonH'leCTBO KOMaH,D;HpoBoK 
CDeUHaJIHCTOB OHJIH 
B CTpaHLI-y'laCTHHULI 258 350 287 397 431 417 

4. KoJIH'leCTBO uay'lHLIX, 
MeTO,ZJ;H'leCKHX H Hay'lHO-
opraHH3aUHOHHbiX CO Be-
IUaHHH 23 29 28 27 29 39 

5. KonuqecTBO KOMaH,D;ilpoBoK 
ua Me>K,ZJ;yHa,llO,ZJ;HLie i<oHclle-.. 
peHUHH H B Hay'lHLie UeHTpbi 
CTpau-ueyqacTHHU 129 147 166 139 132 140 

.. 
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BaA coTpy):(HH'IecTBa 1968 1969 1970 1971 1972 1973 

6. Kona'leCTBO npae3):(0B 
cneuaanacToB H3 cTpaa-
Hey'laCTHHU 49 87 176 225 226 157 

7. Kona'leCTBO cTaneH):(HaToB OHJIH 7 6 8 19 15 17 

uayqHbiX coae~amdi, 

npoBep:eHHbiX 06bep:HHeHHbiM HHCTHTYTOM .H,UepHbiX HCCJiep:oBaHHH 

B 1973 ro.n:y 

TeMaTHKa cosemaHHH 

2 

BpeMJI 
npoBe):(eHHJI 

3 

MecTo 
npoBe):(eHHJI 

4 

Kona'leCTBO 
y'laCTHHKOB 

5 

1. MexoyHapoOHbre coeefl#aHUJI 

1. III M e:>K):(yaapo):(HOe coBemaaae no 
aenoKanLHOH Teopaa non.11 

2. Me)l():(yaapo):(HhiH ceMaaap no 
rny60KOHeynpyrHM H MHO
:>KeCTBeHHhiM npoueccaM B o6-
nacTa BhiCOKHX :meprHH 

3. III Me:>K):(yaapo):(HhiH caMno3HYM 
no <lJH3HKe BhiCOKHX 3HeprHH 
H 3lleMeHTapHbiX 'laCTHU 

4. CoBemaaae no JI):(epaoii 
cneKTpOCKOnHH H TeOpHH JI):(pa 

5. VII Me:>K~yaapo):(HhiH caMn03HYM 
no JI):(epaoii 3neKTPOHHKe 

23-29 anpen.11 AnywTa, CCCP 110 

7-1 3 HIOHJI ,D;y6aa 154 

3-10 oKTJI6pJI CaaaJI, CPP 77 

19-23 HIOH~ ,D;y6aa 118 

17-23 ceHTJI6pJI liy):(anewT, BHP 82 
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2 3 4 5 

2. Pa6o~ue coeeU~aHUJI 

6. Pa6o'lee coBe~aHHe "C'beM 
HHcilOpMa~HH C MHOronpOBO
JIO'IHidX nponop~HOHaJILHidX 
KaMep" 

7. Pa6oqee coBe~aHHe "MeTO,IJ;Id 
CHJILHOH CBB3H KaHaJIOB B TeopHH 
B,D;epHidX peaK~HH" 

8. CoBe~aHHe no peKOHCTPYK~HH 
~HKJIOTpOHa Y -120 H ero 
HCnOJIL30BaHHIO ,IJ;JIB peWeHHB 
cilH3 H'IeCKHX npo6neM 

9. Pa6oqee coBe~aHHe no 
HCCJie,IJ;OBaHHIOHeynpyrHX 
B3aHMO,IJ;eHCTBHH C HMnyJILCOM 
40 F3B/c Ha 2-MeTpoaoii: 
nponaHoBoii: KaMepe 

10. Pa6oqee coae~aHHe 
K-Konna6opa~HH 

11. Pa6oqee coae~aHHe no 
HCCJie,IJ;OBaHHIOHeynpyrHX 
B3aHMO,IJ;eHCTBHH C HMnyJIL-
COM 40 T3B/c Ha 2-MeTpOBOH 
nponaHoBoii: KaMepe 

12. CoBe~aHHe no nporpaMMH-
pOBaHHIO H MaTeMaTH'IeCKHM 
MeTO,IJ;aM peWeHHB cilH3H'IeCKHX 
3a,IJ;a'l --

13. Pa6oqee coBe~aHHe no 
aKTHBa~HOHHOMY aHaJIH3Y 

• 

27-30 MapTa ,D;y6Ha 29 

24-26 anpens ,D;y6Ha 63 

10-19 Mas qecKe 
liy,IJ;eii:oaH~e, qccp 73 

29 MaR -1 HIOHB )J;y6Ha 17 

14-21 aBrycTa ,D;y6Ha 10 

23-27 OKTB6pB liy,IJ;anewT, BHP 40 

30- OKT B6pB- ,D;y6Ha 219 
3 HOB6ps 

20- 23 HOB6pB ,D;y6Ha 80 
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3. HIKO/lbl 

14. Me)K)];yHapo~Hax wxona no cl>HJHKe 
BbiCOKHX JHeprH:H / COBMeCTHO 
c QEPHoM/ 16 -30 HIOHX 36enbTOcl>T, }J;aHHX 110 

15. IIIKona Mono~blx yqeHbiX OHJIH 25 aarycTa- roMenL, CCCP 121 
5 CeHTX6px 

4. CoeeJ14aHUJI 3Kcnepmoe 

16. Coae~aHHe ae~y~Hx yqeHbiX no 
nepcneKTHBaM pa3BHTHX 
!IIHJHKH JneMeHTapHbiX qaCTHU 
H a TOMHOrO X~pa 3 - 6 Max )J;y6Ha 31 

17. Coae~aHHe JKcnepTOB cTpaH-
yqacTHHU OHJIH no nporHOJH-
poBaHHIO H nnaHHpOBaHHIO 27 -29 HOX6px )J;y6Ha 51 

18. Coae~aHHe JKcnepToB-
naTeHTOBe~OB CTpaH-
yqacTHHU OHJIH 18 - 21 ~exa6px )J;y6Ha 35 

5. Hay•mo- opzaHu3a~JUOHHbte coeeU4aHUJI 

19. CeccHH YqeHoro coaeTa 9- 12 XHBapx )J;y6Ha 54 
OHJIH 29 Max-lHIOHX 61 

20. CeccHH YqeHoro coaeTa no 22 - 25 Max )J;y6Ha 26 
diHJHKe BbiCOKHX 3HeprHH 20- 23 HOX6px 26 

21. CeccHH YqeHoro coaeTa no 24 - 26 anpenx )J;y6Ha 40 
diHJHKe HH3KHX 3HeprHH 23 - 26 OKT x6px 43 

22. CeccHx YqeHoro coaeTa no 
TeopeTHqeCKOH cl>HJHKe 11 - 14 ~exa6px )J;y6Ha 25 

23. Coae~aHHe KoHTponLHOH 
KOMHCCHH ~HHaHCOBOrO 
KOMHTeTa OHJIH 22 - 24 Max )J;y6Ha 15 
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24. Coaeu_.aHBe <I>BHaHcoaoro 
KOMBTeTa 

25. Coaeo_.aHBH KaMepHoro 
KOMBTeTa 

26. Co:seo_.aHBH <l>oT03MYJILCBoH-
HOrO KOMBTeTa 

27. Coaeu_.aHBH KoMBTeTa no 
3JieKTpOHHhiM 3KCnepBMeH-
TaM 

28. Coaeo_.aHBH KoMBTeTa no 
C]'PYKType H,IJ,pa 

29. Coaeo_.aHBH KoMBTeTa 
no <iJB3BKe TH)I(eJihiX BOHOB 

30. Coaeo_.aHBH KoMBTeTa no 
HeiiTpOHHoii <iJBJBKe OIUIH 

3 4 5 

13-15 HOH6pH ,ll.y6Ha 19 

15-18 MaH ,ll.y6Ha 25 
13-15 HOH6pH 30 

15-18 MaH ,ll.y6Ha 40 
13-15 HOH6pH 37 

15-18 MaH ,ll.y6Ha 25 
13-15 HOH6pH 25 

17- 19 anpenH ,ll.y6Ha 25 
16-18 OKTH6pH 25 

17-19 anpenH ,ll.y6Ha 30 
16-18 OKTH6pH 30 

17- 19 anpenH ,ll.y6Ha 35 
16-18 OKTH6pH 35 

flEPElJEHb 
Me)!(,D;yHapO,D;HbiX H HaWfOHa.JlbHbiX 

KOHli>ep eHWtH,CHMll03HYM08 ,CeMHHapo8 ,C08eJ.QaHHH H IIIKOJI , . . 
8 KOTOpbiX npHHHMa.JIH yqacTHe ClleQHaJIHCTbi 

06be,D;HHeHHOrO HHCTHTyTa .H,D;epHbiX HCCJie,D;08aHHH 8 1973 ro,D;y 

N2N2 
nn 

HauMeHoaaHBe 

2 

BpeMH 
npoae.ueHHH 

3 

MecTo 
npoae.ueHHH 

4 

A. B cmpaHax- y'iacmHuijax HHcmumyma 

1. XXIIl coBelllfHBe no H,IJ,epHoii 
cneKTpocKonBB H CTPYKType 
a TOMHOrO H,IJ,pa 

30 HHBapH-
2 tbeapanH T6BJIBCB, CCCP 



2 

2. Hay'IHa.H ceccu.H liAH no npu-
6opOCTpOeHHIO 

3. 3HMH.II.II WKOJJa no B3aHMO,IJ;eH-
CTBHIO .II.D;epHLIX MOMeHTOB 

4. 3HMH.II.II WKOJJa no 4JH3HKe .II.D;pa 
H 3JJeMeHTapULIX 'laCTHD; 

5. X 3HMH.II.II WKOJJa no TeopeTu-
'leCKOH dJH3HKe 

6. BeceHH.II.II WKOJJa no 3JJeKTPOHHOH 
CTPYKType MeTaJJJJOB 

7. BeceHH.II.II WKOJJa no peaKTOpHoB: 
dJH3HKe 

8. KpaKOBCKo-PocceH.D;opdJcKHH 
CeMHHap no .II,IJ;epHOH dJH3HKe 

9. Coae~aHHe no pa3pa6oTKe dJum.-
MOBbiX MaTepHaJJOB .D;JJ.II ny3Lipb-
KOBbiX H CTpHMepHLIX KaMep 

10. BeceHH.II.II WKOJJa no npo6neMaM 
KOJJJJeKTHBHOrO yCKOpeHH.II 

11. BeceHH.II.II wKona no .H.D;epHOH d!H3HKe 

12. VII Pa.D;HOXHMH'IecKa.H KOHdJepeHn;H.H 

13. Bcecoi03HLIH ceMHHap no nu-
HeHHLIM yCKOpHTeJJ.IIM 3ap.H-
>KeHHLIX 'laCTHD; 

14. VI Bcecoi03Hoe coae~aHHe no 
MaTeMaTH'IeCKOMY MO,IJ;eJJHpOBaHHIO 

15. VI Hay'IHO-TeXHH'IeCKa.ll KOHdle
peHn;H.II MOJJO.D;LIX Hay'IHLIX 
COTPY.D;HHKOB 
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29 .IIHBap.H-
5 4Jeapan.11 Co4Ju.11, HPii 

2-19 4Jeapan.11 3aKonaHe, IIHP 

16-27 dJeapan.H JleHHHrpa.D;, CCCP 

16 dJeapan.H-
4 MapTa 3aKonaHe, IIHP 

5-19 MapTa ,lJ.pe3.D;eH, r ,lJ.P 

2- 23 MapTa IlanCT.D;op4J, r ,lJ.P 

18-26 MapTa PocceH.D;opdJ, r ,lJ.P 

1- 8 anpen.11 liepJJHH, r ,lJ.P 

2- 6 anpen.11 PocceH.D;opdJ, r ,lJ.P 

2- 14 anpeJJ.H PocceH.D;op4J, r ,lJ.P 

21 - 30 anpen.11 MapuaHcKe Jla3HH, qccP 

24 - 26 anpen.11 MocKBa, CCCP 

24 - 27 anpen.11 TaJJJJHH, CCCP 

25 - 26 anpen.11 JleHHHrpa.D;, CCCP 
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16. Cose~aHHe no npHMeHeHHIO 6blcTpbiX 
HeiiTpOHOB B paKOBOB TepanHH 

17. V Bcecoi03Hoe cose~aHHe no 
WH3HKe B3aHMo.neiicTBH.II 3apH
:>KeHHblX 'laCTHU. C MOHOKpHCTannaMH 

18. KoHciJepeHU.H.II no HeiiTpoHHOii WH3HKe 

19. VI KOHrpecc HMEKO 

20. KoHciJepeHU.H.II no H30TOnHblM 3c1JciJeKTaM 

21. XV Me:>K,nyHapo,nHa.ll KoHciJepeHU.H.II 
DO KOOp,nHHaU.HOHHOB XHMHH 

22. III Bcecoi03Hblii ceMHHap no KOMn 
neKCaM nporpaMM MaTeMaTH'IeCKOB 
WH3HKH 

23.VIEsponeiicKa.ll KoHciJepeHU.H.II no 
WH3HKe nna3Mbl H ynpaBn.lleMOMY 
TepMOJI,nepHOMY CHHTe3y 

24. Me:>K,nyHapo,nHaH KoHciJepeHU.H.II no 
nnOTHOCTH 3neKTpOHOB, CnHHOB, 
MOMeHTOB 

25. Me:>K,nyHapo,nHa.ll KoHciJepeHU.H.II no 
MarHeTH3MY 

26. liiKona no KpHTH'IeCKHM 
HBneHHeM H ciJa30BblM nepexo,naM 

27. VII Me:>K.nyHapo.nHaH neTHJIJI IIIKona 
no H,nepHoii WB3HKe 

28. CHMno3HYM no Koppen.IIU.HH HyKnoHoB 

. .. 
29. Me:>K.nyHa~o.nHa.ll IIIKona no cospe-

MeHHblM npo6neMaM Jl,nepHOB 
WH3HKH H WH3HKH TBep.noro Tena 

3 

25-28 anpen.11 

28-30 Ma.ll 

28 MaJI - 2 HIOHJI 

16-24 HIOHJI 

24 HIOHJI- 2 HIOn.ll 

25- 30 HIOHJI 

26 HIOHJI· 
6 HIOn.ll 

30 HIOnJI· 
3 asrycTa 

14-18 asrycTa 

22-28 asrycTa 

29 asrycTa-
13 CeHT.116p.ll 

1- 14 ceHT .116p.11 

2-12 CeHT.116pJI 

7- 15 CeHT .116p.11 

4 

,L(pe 3,neH, r ,L(P 

MocKBa, CCCP 

Kuea, CCCP 

,L(pe 3,neH, r ,L(P 

Kny:>K, CPP 

MocKaa, CCCP 

MpKyTCK, CCCP 

MoCKBa, CCCP 

MHHCK, CCCP 

MocKBa, CCCP 

QeTHHeao, IIHP 

MHKonaiiKH, IIHP 

Iiana ToHciJIOpe.n, BHP 

Ilpe,nean, CPP 
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30. CeMHHap no B3aHMO.D;eiicTBHIO qacTHU. 
BbiCOKOH 3HeprHH C .H,D;paMH H HOBbiM 
JI,IJ;epHOnO,IJ;06HbiM CHCTeMaM 

31. CeMHHap no MeTo,IJ;aM nocTpoeHHJI 
CHCTeM no,IJ;rOTOBKH nonL30Ba· 
Tene:H 3I.J,BM 

32. Me)I(,IJ;yHapo,D;Ha.H KoH<iJepeHU.HJI 
COli,HanHCTH'IeCKHX CTpaH no 
<iJH3HKe H TeXHHKe HH3KHX 
TeMnepaTyp 

33. VII Bcecoi03Ha.H lliKona no JI,IJ;epHoii 
<iJH3HKe 

34. KoH<iJepeHU.HJI no coBpeMeHHOMY 
o6opy,D;OBaHHIO,IJ;n.H HCCne,IJ;OBaHHJI 
TBep,D;biX Ten 

35. Bcecoi03Ha.H KoH<iJepeHU.HJI no 
KOCMH'IeCKHM ny'laM 

36. OceHHJIJI lliKOn~ no aKCHOMaTH'IeCKHM 
MeTO,IJ;aM B KBaHTOBOH TeOpHH non.H 
H IX pa6oqee coBelll,aHHe no 
3neMeHTapHbiM 'laCTHll,aM 

37. Bcecoi03Ha.H lliKona Mono,IJ;biX 
yqeHbiX no MeTO,IJ;aM pellleHHJI 
HeKoppeKTHbiX 3a,IJ;a'l MaTeMaTH· 
'leCKOH <iJH3HKH H HX npHMeHeHHIO 

38. CeMHHap no uccne,IJ;OBaHHIO 
B3aHMO,IJ;eHCTBHJI 6biCTpLIX 
HeHTpOHOB C .H,IJ;paMH 

39. Me)I(,IJ;yHapo,D;HbiH ceMHHap no TeopHH 
3fleMeHTapHbiX 'laCTHU. 

40. lllKona no MarHeTH3MY H pacceg
HHIO HeHTPOHOB 
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10-12 CeHT.H6p.H MocKBa, CCCP 

16- 22 ceHT JI6p.H CuM<iJepononL, CCCP 

16-26 ceHT.H6p.H CeKelll<iJexepBap, BHP 

21-30 ceHu6px AnylliTa, CCCP 

24 ceHT .H6p.H-
1 OKT.H6p.H liy,IJ;anelliT, BHP 

25-28 ceHT.H6p.H XapLKOB, CCCP 

2 -11 OKT.H6p.H Y)l(ropo.D;, CCCP 

7-20 OKT.H6p.H PocToB, CCCP 

4-16 HO.H6p.H rayccHr, r ,Il;P 

5-16 HO.H6p.H CMoneHHU.bl, qccp 

5-16 HOJI6p.H rayccur, r ,Il;P 
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41. Cose~aHHe no 3JieKTPOHHOii 
CTPYKType MeTannos H cnnasos 9 • 19 HOH6pH ,lJ;pe3,IJ;eH, r ,LJ;P 

42 . lliKOJia no clJH3HKe 3JieMeHTapHbiX 
'laCTH:U 19·30 HOH6PH . T6HJIHCH, CCCP 

43. I Bcecoro3HaH Hay'IHO- TeXHH-
'leCKaH KOHclJepeHD;HH no 
KpHoreHHOH TeXHHKe 24-29 HOH6pH MocKBa, CCCP 

44 . CeMHHap TEKMO 24-HOH6pH - cl>pH,D;pHxpo,D;e, r ,lJ;P 
5 ,IJ;eKa6pH 

45. Ha:u;uoHaJibHaH KoHclJepeH:o;HH cllH 3HKOB 1-11 ,IJ;eKa6pH BapHa, HP1i 

46 ~ IV Bcecoro3HaH KoHclJepeH:UHH no 
UJiaHHpOBaHHIO H aBTOMaTH3aD;HH 
3KCnepHMeHTa B Hay'IHbiX 
HCCJie,IJ;OBaHHHX 12-14 ,IJ;eKa6pH MocKBa, CCCP 

Ii. B cmpaHax- Hey~acmHUt~axHHcmumyma 

47. X KoHclJepeH:UHH no cllH3HKe TBep,D;oro 
Tena 

48. KoHclJepeH:o;HH no clJyH,IJ;aMeHTaJibHbiM 
B3aHMO,IJ;eHCTBHHM 

49 . CHMno3HYM no cllH3HKe 

50. Cose~aHHe oprKOMHTeTa lliKon 
I.(E PH - OHJIH 

51. Ha:u;uoHaJibHaH KoHclJepeH:UHH 
no ycKopuTeJIHM qacTH:U 

52. CuMno3HYM no npHMeHeHHIO 
H,IJ;epHbiX ,IJ;aHHbiX B HayKe 
H TeXHHKe 

53. Me)I(,Il;yl'iipo,D;Hblii C'be3,IJ; H BbiCTaBKa 
HHCTHTyTa HH)I(eHepOB no 3JieKT 
pOHHKe H 3JieKTpOTeXHHKe 

• 

1-11 HHBapH 

21 • 29 HHBapH 

3-16 MapTa 

17-24 MapTa 

4-12 MapTa 

11-23 MapTa 

21 MapTa-
5 anpenH 

MaH'IecTep, AHrJIHH 

Kopan- r eii6nc, ClliA 

Mepu6enb, cl>paH:o;HH 

iKeHesa, lliseii:u;apHH 

CaH-cl>paH:o;HcKo, ClliA 

IIapH)I(, cl>paH:o;HH 

Hbro·:AopK, ClliA 
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54. Kompepeu.QHJI no <i>HJHKe cpe,AHHX 
3uepru:B: 1 - 15 anpenJI Uyo.Q, illae:B:.QapuR 

55. Me)l());yuapo,AHaJI Kou<l>epeH.QHJI no 
annapaType B <i>HJHKe BLICOKHX 
3Hepru:B: 6 - 13 MaR fl>pacKaru, HranHJI 

56. IV CHMnOJHYM no MOneKynRp-
HLIM KpHCTannaM 9 - 29 MaR 3nLMay, fi>Pr 

57. CoaercKo-EenLru:B:cKo-
ronnaH,ACKHH CHMnOJHYM 2 1-29 MaR Ilerreu, Hu,AepnaH.ALI 

58. E:>Kero,AHaJI neTHJIJI IIIKona no 
R,Aepuo:B: <i>HJHKe 9 - 19 HIOHJI JloMa- Konu, fl>uunRH,AHJI 

59. VIII Me)l());yuapo,AHaJI Kou<l>epeH.QHJI 
no 3neKrpoMarHHTHLIM cenaparopaM 10 - 1 9 HIOHJI CKea,Ae, illae.QHR 

60. V Me)l());yuapo,AHaJI Kou<t>epeH.QHJI no 
<i>HJHKe BbiCOKHX 3HeprHH H 
crpyKrype R,Apa 17 - 23 HIOHJI Yncana, illae.QHJI 

61. illKona OHJ.m - UEPH no <i>uJHKe 
BLICOKHX 3HeprHH 1 7 - 30 HIOHJI 36enbTO<i>T, ,!J;aHHJI 

62. Me)l());yuapo,AHaJI Kou<l>epeH.QHJI 25 aarycra-
no JI,Aepuo:B: <i>HJHKe 5 ceur R6pR M10uxeu, fi>Pr 

63. Me)l());yuapo,AHLIH CHMnOJHYM no 25 aarycra-
Bbi'IHCnHTenbHLIM MaUIHHaM 15 ceurR6pR ,!J;aBOC, illBeH.QapHJI 

64. Kou<l>epeH.QHJI no pe,AKOJeMenL- 28 aarycra-
HLIM MarepuanaM - 2 ceurR6pR 3nLCHHOp, ,!J;aHHJI 

65. XXIV KOHrpecc HIOIIAK H 
VII Me:>K,Ayuapo,AHLIH CHMnOJHYM 29 aarycra -
no XHMHH ropR'IHX aTOMOB 15 ceurR6pR raM6ypr H IOnux, fi>Pr 

66. XXIV KOHrpecc HIOIIAK 1·11 CeHTJI6pR raM6ypr, fi>Pr 

67. X Eapone:B:cKaJI .QHKnorpouuaJI 3 -13 ceurR6pR rpeuuureu, 
KOH<i>epeH.QHJI Hu,Ae pnaH,ALI 
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68. III M e)l(,nyHapo,nHa.H KoH<l>epeHUH.H 
no ManoyrnoaoMy pacce.HHHIO 
HeHTpOHOB 3-15 ceHr.a6p.a rpeHo6nh, <l>paHI.(H.H 

69. Me)I(.IJ:yHapo,nHa.a KoH<l>epeHUH.H 5-15 ceHr.a6p.a 3Kc -aH- IIpoBaHc, 
no <i>H3HKe JneMeHTapHhiX 'laCTHI.( <l>paHI.(H.H 

70. Coaell.(aHHe KOMHCCHH no Hay'IHOMY 
corpy,nHH'IeCTBY c ~aHHeii: 6-11 ceHr.a6p.a KoneHrareH, ~aHH.H 

71. CeCCH.H reHepanhHOH 
KoH<i>epeHUHH MAr A T3 13-17 ceHr.a6p.a BeHa, Aacrpu.a 

72. Me)l(,nyHapo,nHa.a IUKona no <l>H3HKe 22 ceHT .a6p.a-
JneMeHTapHhiX 'laCTHI.( 6 OKT.H6p.H PoBHHh, IOrocnaBH.H . 

73. Kypchl no no.nroroaKe cneuua-
nHCTOB no MaTeMaTH'IeCKOMy C 24 HO.H6p.H 
o6e cne'leHHIO CDC-6200 Ha 3 Mec.aua XeHeBa, IllaeB:uapu.a 

74. Me)I(.IJ:yHapo,nHhiH CHMnoJHYM no 
ucnonh30BaHHIO cucreMhl KAMAK 
Ha nHHHH C 3BM 8- 12 ,neKa6p.H JIIOKCeM6ypr 

: 

• 
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J13.QaTeJihCKKH 
OT,QeJI 

=-

• 

H3,AaTenLCKHH OT,Aen·B 1973 r. OTneqa
Tan OKOnO 5 MIIH. OTTHCKOB. YBH,AenH CBeT 
676 HaHMeHOBaHHH npenpHHTOB H C006~e
HHH o6li(HM o6'beMOM 720 y'l.- H3,A.nHCTOB. 
ITo cpaBHeHHIO c 1972 r. o6'LeM Hay'IHLIX 
ny6nHKaQHH B03pOC npH6nH3HTenLHO Ha 10o/o. 
Bo3poc TaK>Ke lno'ITH Ha 100 y'l.- H3,A.n.l 
BLinycK cny)l(efiHLIX MaTepHanOB I.AOKyMeH
TLI ceccuii Y'leHLIX coBeTOB, 3ace,AaHHH 
KoMHTeTa IIonHOMO'IHLIX IIpe,AcTaBHTeneii, 
HHCTpyKQHH no HCnOnL30BaHHIO nporpaMM 
MaTeMaTH'IecKoro o6ecne'leHH.H, pa3nH'IHLie 
3aKa3LI na6opaTopuii H no,Apa3,AeneHHii HH
CTHTyTal. 06'LeM 3THX Ma TepHanOB COCTa
BHn 487 y'l.- H3,A. nHCTOB. 

06~HH 06'LeM BCex ny6nHKaQHH, BLiny
ll(eHHLIX H3,AaTenLCKHM OT,AenOM B 1973 r., 
,AOCTHr 1207 y'I.-H3,A.nHCTOB, T.e . Ha 117 
nHCTOB 6onLwe, 'leM B 1972 r. Cpe,AH 
MaTepHanOB pa3nH'IHLIX KOHcllepeHQHH, WKOn 
H COBe~aHHH, BLiny~eHHLIX OT,AenOM 
B 1973 r., HaH60nLWHH HHTepec Y cllH3HKOB 
BLI3BanH C60pHHKH ffiKOnLI MOnO,ALIX y'leHLIX 
no cllH3HKe BLICOKHX 3HeprHH ICyxyMHI, 
MaTepuanLI Ill Me)I(.AyHapo,AHoro coBe~aHH.H 
no HenoKanLHOH KBaHTOBOH TeOpHH non.H 
I AnywTal, Me)I(.AyHapo,AHoro CHMn03HyMa 
no cllH3HKe BLICOKHX 3HeprHH H 3neMeHTap
HLIX qacTHQ IIDTp6cKe IInecol, CoBe~aHH.H 
no H30XpOHHOMY QHKnOTpOHY IIIparal, P a
fioqero COBe~aHH.H no nonynpOBO,AHHKOBLIM 
,Ae.TeKTopaM I ,D;y6Hal, c6o.pHHK "IIponopQHo
HanLHLie KaMepLI" H ,Ap. Bcero BLiny~eHo 
13 TaKHX CfiopHHKOB. 

IIocTO.HHHO pacTeT 'IHcno a,ApecaToB, 
nony'laiO~Hx ny6nuKaQHH HHCTHTyTa. Cnu
coK a,ApecoB, no KOTOPLIM paccLinaroTC.H 
3TH ny6nHKaQHH, 3a 1973 ro,A yBenH'IHnC.H 
Ha 75 e,AHHHQ. Cpe,AH HHX HHCTHTYTLI TaKHX 
cTpaH, KaK KonyM6H.H H KyBeiiT, c KOTOPLIMH 
paHee 06MeH nyfinHKaQH.HMH He npOH3BO,AHn
C.H. 

3Ha'IHTenLHO B03pocno 'IHCnO CTaTeH 
H .AOKna,AOB Hay'IHLIX COTPY.AHHKOB HHCTHTY
Ta, HanpaBn.HeMLIX B pa3nH'IHLie )l(ypHanLI 
H Ha KOHcllepeHQHH - C 707 B 1972 ro,Ay ,AO 



824 B 1973 r. B Hay'IHLie :>KypHanLI CCCP 
6binO HanpaBneHO 250 CTaTeH, B :>KypHanbl 

.IJ.pyrux CTpaH - 135. Ha Me:>K,IJ.yHapo.IJ.HLie 
KOH~epeHUBB O~OpMneHO 188 ,IJ.OKna,IJ.OB, Ha 
BCeCOI03Hbie - 251. 

lfJ.D.aTenLCKBH OT,IJ.en o6cny:>KBBan na6o
paTopuu, 6u6nuoTeKy, YnpasneHHe lfHCTH
TyTa TaKHMH BB,IJ.aMB pa60T, KaK KCepOK"o
DBpOBaHBe, H3rOTOBneHHe 6naHKOB ,IJ.flH o6-

pa60TKH 3KCnepHMeHTanbHOH HH~OpMaUHH, 

pa3flH'IHbiX BCDOMOraTeflbHbiX 6naHKOB B Up. 

IlononHHnacL HOBhiM o6opy.IJ.OBaHBeM no
nurpa~uqecKaH 6aJa OT.IJ.ena. 

• 149 

3anycK HOBoro 6pomiOposanLHo-no,IJ.6o
po'IHOro KOMnneKca Op.IJ.BHaMa THK- Op.IJ.BHa

rpa4!-0p,IJ.BHa~Ofl.IJ. ,IJ.an B03MO:>KHOCTb .3Ha
'IBTeflbHO DOBbiCHTb npOB3BO,IJ.BTenbHOCTb 

TPY.D.a ua O.D.HOM B3 uau6onee TPY.D.OeMKBX 
yqacTKOB 6pomiOposanLHOM. 3anymeua 
HOBaH nonyaBTOMaTB'IeCKaH MalliBHa "Can-
6B" ,IJ.nH 6ecmseiiuoro cKpenneHBH . Ee npu
MeHeHBe ll03BOflHflO OTKa3aTbCH OT BCDOflb-
30BaHBH py'IHOrO Tpy,IJ.a npB H3rOTOBfleHBB 
nep enneTOB ,IJ.flH C60pHBKOB Ma TepBaflOB KOH

~epeuuuii: B T . .IJ.. B npaKTBKY nepenneTHoro 
,IJ.en a BBe,IJ.eHO HOBllieCTBO - naMBHBpOBaHBe 
/T .e . DOKpbiTBe nneHKOH/ o6no:>KeK, 'ITO 
yny 'llliHflO BHelliHBH BB.D. B3,IJ.aHBH. 

~ 
OceoeHHbiU e 1973 zooy AUcmonoo-
6opO'IHbiU azpezam no3eoAUA noA
HOC111b10 aemoMamu3upoeamb npo
llecc 6pow10poeaHUJ1 . 



ISO 

HayqHo
rexHHqecKa.H 
6H6JIHOTeKa 

: 

B 1973 ro.u;y 'IBcno 'IBTaTeneii uayquo
TexuuqecKoii 6u6nuoTeKB u ee l}lunuanoB 
COCTaBBnO 5182 ~eA., B TOM 'IBCne 676 -
npu6b1BWBX B KOMau.u;upoBKB. E)l(e,u;ueBHO 
B 'IBTam>HbiX Janax lJ.eHTpanbHOH 6u6nBOTe
KB u ee l}lunuanax pa6oTano oKono 400 ~eA. 
KonuqecTBO Bbl,u;auuoii Ja ro.u; nuTepaTypbl 
B npOCMOTpeHHOH Ha BbiCTaBKaX HOBbiX no
CTynneHBH npeBbiCBnO 400 1/fbiC. ne'laTHbiX 
e,IJ;BHBU. 

Ilo JaKaJaM 'IBTaTeneii Ja ro.u;nonyqeuo 
no Me)I(6B6nBOTe'IHOMY a6oHeMeHTY 1630 
HaJBauuii KHBr B )l(ypuanoB. Bbinonueuo 
475 JaHBOK 'IBTaTeneii 121 COBeTCKBX B Ja· 
py6e)I(HbiX 6u6nBOTeK. 

IJo BCeM BCTO'IHBKaM KOMnneKTOBaHBH 
nonyqeuo oKono 20 1/fbiC. ne'laTHbiX e.u;uuuu, 
B TOM 'IBCne no 06MeHy - 369 HaJBaHBH Ha
Y'IHbiX MOHOrpai}Juii, 109 Ha3BaHBH )l(ypua
noB, 6577 npenpBHTOB. 

Ha 1 HHBapH 1974 ro,u;a 6u6nBOTe'IHbiH 
l}lou.u; uac'IBTbiBan 6onee 300 1/fbiC. ne'laTHbiX 
e,IJ;BHBU. 

Bee nocTynuBwue B 6u6nuoTeKy BJ.u;a
HBH CBOeBpeMeHHO o6pa6aTb1BanBCb B OT· 
pa)l(anucb B CBO,IJ;HbiX KaTanorax U.euTpanL
uoii 6u6nuoTeKB B B Kaianorax l}lunuanoB. 
KapToTeKa ny6nuKauuii coTpy.u;HBKOB OHJIH 
Ja 1973 ro.u; nononuunacb 5000 HOBbiMB 
KapTO'IKaMB. IIo.u;roToBneu B BJ,u;au yKaJa-

. Tenb ny6nBKaUBH COTpy,D;HBKOB lfHCTBTyTa 
Ja 1973 ro.u;. 

Benacb uul}lopMauuouuo-6u6nuorpal}lu
qecKaH pa6oTa. E)l(eue.u;enbHO BblnycKanacb 
3Kcnpecc-uul}lopMauuH o HOBblx nocTynne
HBHx: "KHBrB", "IlpenpBHTbi", "CTaTbB", 
Bcero Ja ro.u; BblnyiUeHo 216 HOMepoB, 
BKnJO'IBBWBX 23079 uaJBauuii. Hane'laTaHo 
116 cnucKoB ua HOBble )l(ypuanbl, nocTynuB· 
wue B 6u6nuoTeKy. 

JiblnO opraHB30BaHO 6 TeMaTB'IeCKBX 
BbiCTaBOK nBTepaTypbl K COBeiUaHBHM B 
KOHI}JepeHUBHM, npOXO,IJ;BBWBM B lfHCTBTyTe. 
Ha BCIO 3TY nuT epa TYPY 6blnB B3.u;aHbl Te
MaTB'IeCKBe CnBCKB. 
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E>KeHe,IJ.enLHO 06HOBllBllHCb BhlCTaBKH 
HOBhlX nocTynneHHil. 6u6nuorpa~uqecKHH 2 3 4 5 
OT,IJ.en ,IJ.an 6onLwoe KonuqecTBO ycTHhlX H 6 pa3HllHJI 41 2 
nHCLMeHHhlX cnpasoK no 3anpocaM COTPY.D.- BenHKo-
HHKOB lfHCTHTyTa. 6pHTaHHJI 395 10 

r onnaH.IJ.HR 25 12 

06MeH 
B eHecy:wa 5 9 

H3,[1amtHMH r peUHR 14 

Bcero 3a 1973 ro.D. B HayqHo-TeXHHqec·- ,!J;aHilR 47 39 1 2 

KYIO 6H6nHoTeKy OH.HH B nopR,IJ.Ke o6MeHa E spaTOM 99 2 

nocTynHnO 6577 ny6nHKaUHH H3 42 CTpaH. 3ana.D.HhlH 

lf3.IJ.aTenLcKHM OT,IJ.enoM OH.HH 6Mno pa3o- 6 epnHH 29 

cnaHo 676 Ha3BaHHH npenpHHTOB H coo6- IIH.D.HR 61 2 4 6 

IUeHHH no 810 a,D.pecaM B 56 cTpaa. H pnaH.D.HR 7 

KpoMe Toro, B nopR.IJ.Ke o6MeHa B 6u6- H cnaHHR 15 

llHOTeKy 6ecnnaTHO IIOCTYIIHllH :>KypHanLI lfTanHR 473 131 1 6 

109 Ha3BaHHH H3 21 CTpaHhl. K aHa.D.a 72 61 

KonHqecTBO nocTynneHHH_ noKa3hlBaeT M anaH3HR 2 

cne,IJ.yJOIUaR Ta6nHua: MeKCHKa 16 12 
--~ . •' 

H osaJI 
3enaH.D.HR 2 

HaHMeHosa- Ilpe- 0TTHC· )l(yp- . KHH- H opserHR 32 

HHe CTpaHhl 
·- A pa6cKaR npHHThl KH Hanhl rH 

P ecny6-
nHKa ErHneT 9 10 
IlaKHCTaH 2 

CmpaHbl- y'lacmHUijbl OH.JIH IIopTyra-

6onrapHR 7 
n HR 4 

BeHrpHR 76 5 5 3 
C lliA 1759 17 4 28 

r,n;P 50 8 3 
CI>HHllJIH· 

KH,D;P 2 
.D.HR 57 1 

IIonLwa 141 6 7 
Cl>paHUHB 326 76 2 2 

PyMhlHHJI 35 13 1 
e~>P r 655 121 5 1 

CCCP 1172 32 243 
lliBeUHR 40 2 

liCCP 35 6 
lliBeHua-
PHR 23 1 2 

Bcero: 1509 13 74 254 ~EPH 420 2 25 
IOrocna-
BHJI 8 2 

,l(pyzue cmpaHbl u MexoyHapoOHbJe 
.HnoHHR 348 4 

opzaHu3aijuu 
Bcero: 5068 544 35 115 

AscTpanHR 39 39 1 
ABCTPHR 10 5 30 06IUee 
ApreHTHHa 5 KonuqecTBo: 6577 557 109 369 
6enLrHR · 28 3 11 
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M3o6peTaTe~hCTBO, 
paQHOHa~H3aQH.H, 

naTeHTHa.H 
c~y)K6a 

B ,4Y6f1e npoeeoeHo III coeer~~aHue 3Kcnep- ~ 
•oe- na•eHIIoeedbe cmpaH - 'IAeHoe OHJIH, 
HQ KOIIOPOM o6cyJKOQACJI npoeKII noAOJKeHUJI 
o6 U3o6peJreHUJIX. 

0TKpbiTJUI 

OmKpr.rmue "1 03- ii :meMeHT nepuo~H
'leCKOH CHCTeMLI ,ZJ;.H.MeH~eJieeBa" COTpy~
HHKOB OHJIH A.r .,ll;eMHHa, E.,D;.,ll;oHua, 
B.A.,IJ;pyuHa, IO.C.KopoTKHHa, IO.B.llo6a
HOBa, B.,D;.MuxeeBa, C.M.IIonuKaHoBa, 
r .H.cl>nepoBa, B.A.IQeroJieBa 3aperHCTpH
poBaHO B aBrycTe 1973 ro~a. 

01!1Kpbl1/1Ue "{3 -pacna~ llHOHa H 3aKOH 
COXpaHeHHR BeKTOpHOrO TOKa" aBTO-
poB B.H.IleTpyXHHa, c.c.repwTeiiHa, 
A.cl>.,D;yHaiiueBa, JI.E. 3enL~OBH'Ia , 

IO.,IJ;.IIpoKowKHHa, B.H.PLIKaJIHHa 3ape-
rHCTpHpOBaHO B OKTR6pR 1973 ro~a. 

Bpy'leHue ounAOM06 Ha 0111KPbl111Ue 
"TeopeTH'IecKoe npe~cKa3aHHe H 3Kcnepu
MeHTaJILHOe o6Hapy)l(eHHe cymeCTBOBaHHR 
cBepxTR)I(eJioro renua" coTpy~HHKaM OHJIH 

IO.A.EaTycoBy, C.A.EyHRTOBY, 
B.M.CH~OpOBY COCTORJIOCh B ~eKa6pe 
1973 ro~a. 
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1973 r. 1971- 1958- PaQHoHa~H3aTopcKHe npe,n;~o)l(eHH.H 

1973 rr. 1973rr. 
1973 r. 1971- 1958-

Bcero 3aperacT- 1973 rr. 1973 rr. 
pHpOBaHO OTKpLI-

BHe~peHo pa-
THH 2 6 12 

UHOHaJIH3aTop-
CKHX npe~JIO-

l13o6peTemt.H )l(eHHH. 488 1360 4788 

1973 r. 1971- 1958-
Y'ITeHHLIH 3KO-
HOMH'IeCKHH 

1973 rr. 1973rr. 3c}141eKT 

IIony'leHo no no-
B lll biC. py6. 51,6 146,3 1346,3 
Cpe~HHH pa3-

)I(HTeJibHhlX pe-
Mep aBTOpCKOrO weHHH Ha H30-

6peTeHHJI 44 123 334 
BO 3Harpa)l(~eHHJI 

BHe~peHo 
B p y 6. 38,0 38,0 38,0 

H306peTeHHH 14 58 186 
Cpe~HHH pa3-

OaTeHTHa.H HHI!JOpMau;H.H Mep aBTOpCKOrO 
B03Harpa~eHHJI BLIDYIUeHo 24 HOMepa 6IOJIJieTel!JI "IIa-
/B py6.j 500 460 408 TeHThl" H 7 BhlllYCKOB npHJIO)I(eHHH K HeMy 

no TeMaM: 
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- "IlpH60pLI H TeXHHKa 4JH3H'Ie CKOrO 
3KCnepHMeHTa", 

- "Y CKOpHTenH 3apJI)I(eHHLIX 'laCTHU.", 
- "KpHoreHHaJI TeXHHKa", 
- "CaepxnpOBO,II;HMOCTh", 
- "JI,IJ;epHLie peaKTOpLI", 
- ")l;03HMeTpHJI H 4JH3HKa 3aUUITLI" . 
BLinyiiJ.eH c6opHHK "OTKPLITHJI H H3o6pe

TeHHJI coTpy.D;HHKOB OHJIH" 3a 1970 -1972rr. 
fqacTL II /. 

Pa3pa6oTKa npaBOBhiX HopM 

C 18 no 21 ,IJ;eKa6pJI 197 3 ro,IJ;a B )l;y6He 
npoae,IJ;eHo III coaeiiJ.aHHe 3KcnepToa -na
TeHTOBe,IJ;oB rocy,IJ;apcTB - qneHOB OH JIH, 
Ha KOTopoM 6Lin cornacoaaH npoeKT Ilono
)l(eHHJI o6 H3o6peTeHHJIX OH.HH H peKoMeH
,IJ;oBaHo npe,IJ;cTaBHTh ero Ha yTaep)I(,IJ;eHHe 
KoMH-.eTy IlonHOMO'IHLIX Ilpe,D;cTaBHTeneii:. 

l1TOf'H KOHKypCOB 

A. B He ,II; p e H H LIe H 3 o 6 peT e H H Jl 

1 npeMuJI: B.,D;.JiapTeHeB, II.C.3onHH , 
B.A.HHKHTHH, ID.K.IIHnHneHKO, 
A.A.JienywKHHa - "CTpyii:Ha JI ra-
3 OBaJI MHWeHh", aBTOpCKHe CBH
,IJ;eTenLCTBa N2N> 330822, 336843, 
3422312. 

2 npeMuu: 1/ B.H.3y6apeB, H.C.Mopo3, 
B.H.HaaHOB, B.Ji.Pa.D;oMaHoB, 
B.C.CTaBHHCKHii: - "ro,IJ;ocKonH
qecKaJI ycr ··oaKa .D;nJI H3Mepe
HHJI Ce'1eB11B B3aHMO,IJ;eHCTBHJI 
3apJI)I(eHHLIX 'laCTHU. BLICOKHX 
3HeprHii:", aBTOpCKOe CBH,IJ;e-
TenLCTBO N2 342150. 
2/ B.II.3penoa, II.lliyneK, 
JI.Konnapoaa, ,D;.Konnap,II.Ilaa-

:r 

noBH'I, JI.Py)I(H'IKa, H.<l>.llia6a
woa, P .JIHHK, B.H.CH.D;opoaa 
"YcTpOHCTBO ,II;HJI llOHCKa Mar
HHTHLIX 3apJI,II;OB Ha yCKOpHTenJIX 
BLICOKHX 3HeprHH", aBTOpCKOe 
CBH,IJ;eTenLCTBO N2 330792. 

Ji.H3o6peTeHHJI 

1 npeMuJI: B.r .3HHOB, A.,D;.KoHHH, A.H.My
XHH - "Cnoco6 onpe,IJ;eneHHJI 
caoii:cTB MaTepHana", aaTopcKoe 
CBH.D;eTenLCTBO N2 333452. 

2 npeMUJI: H.M.MaTopa " "MarHHTHLiii: Ha
KOllHTenL Heii:TpOHOB", aBTOp
CKOe CBH,IJ;eTenbCTBO N2 341091. 

B. Pau.HoHanH3aTopcKHe 
npe.D;nO)I(eHHJI 

1 npeMUJI: A.II.QapeHKOB - "CHcTeMa pac
TJI)I(KH nyqKa Ha BHyTpeHHHe MH
WeHH B CHHxpo4Ja3oTpoHe OHJIH". 

2 npeMUJI: B.M.IlnoTKO - "Cnoco6 nony
'leHHJI TOHKHX rpa4JHTOBLIX 4Jonhr 
npH llOMOID.H nepeo6opy,D;OBaHHOB 
BaKyyMHOB pacnLinHTenLHOK yc
TaHOBKH." 

r.IlporH03LI H o630PLI 

1 npeMUJI: B.M.Jia'IHHOB - o63op "ranL
BaHoMarHHTHLie YCTpOHCTBa H HX 
llpHMeHeHHe B MarHHTOH3MepH
TenhHOB TeXHHKe". 

2 npeMUJI: H.H.roH'Iapoa - o63op "Caepx
npoao,IJ;JIIIJ.He Ma TepHanLI,, npe,IJ;
Ha3Ha'leHHLie ,II;HJI C03,IJ;aHHJI Mar
HHTHLIX CHCTeM". 



06meHHCTHTYTCKHe 
CJiy)K6bi 
A~MHHHCTpaTHBHO-

u 
X03HHCTBeHHaH 
~eHTeJibHOCTb 
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0T,QeJI 
u 

pa,QHaQHOHHOH 
6e30TiaCHOCTH 

=-

Pa~HaQHOHHbiH KOHTPOJih 3aKmo'laJICJI B 

cHcTeMaTH'IeCKOM Ha6JIIO~eHHH 3a ypoBHJIMH 

HOHH3HPYIOII.UIX H3Jiy'leHHH B KOHTpOJihHbiX 

TO'IKaX DpH THDH'IHbiX pe>KHMaX pa60Tbl 

6a30BbiX ycTaHoBoK OH.HH H B onepaTHB

HbiX H3MepeHHJIX ~03 H3Jiy'leHHH B MeCTaX 

H3MeHeHHH pa~HaQHOHHoii o6cTaHoBKH. Co

~ep)l(aHHe pa~HOaKTHBHbiX Bell.(eCTB KOHTpO

JIHpOBaJIOCh B pa60'IHX DOMell.(eHHJIX H B 

paHOHe paCDOJIO)I(eHHJI Jl~epHO~H3H'IeCKHX 

YCTaHOBOK, a TaK)I(e B BO~e, DO'IBe H pa

CTHTeJihHOCTH. HH~HBH~yaJihHbiM KOHTpOJieM 

CTeneHH 06Jiy'leHHJI 6biJIO OXBa'leHO 2300 
coTpy~HHKOB, pa6oTaiO~Hx Ha ycTaHOBKax 

OH.HH. 3Ha'IHTeJihHoe BHHMaHHe y~eJIJIJIOCh 

pa3pa60TKe MeponpHJITHH, CBJI3aHHbiX C ne

peXO~OM Ha HOBble HOpMbl H npaBHJia pa6o

Tbl C pa~HOaKTHBHbiMH Bell.(eCTBaMH H ~py

rHMH HCTO'IHHKaMH HOHH3Hpy1011.(HX H3Jiyqe

HHH. 

C QeJihiO onpe~eJieHHJI 3cWleKTHBHOCTH 

6HOJIOrH'IeCKOH 3a~HTbl KaHana Dy'IKa npo

TOHOB, BbiBe~eHHOrO H3 CHHXpO~a30TpOHa 
B 3KCnepHMeHTaJihHbiH naBHJihOH, 6biJia H3y

'leHa pa~HaQHOHHaJI 06CTaHOBKa B paHOHe 

BbiBO~a DY'IKa H ycTaHOBJieH 6e30DaCHbiH 

pe>KHM pa6oTbl ycKopHTenJI. Tll.(a TeJihHbiH 

~03HMeTpH'IeCKHH KOHTpOJih D03BOJIHJI no~

~ep)I(HBa Th ODTHMaJihHble YCJIOBHJI 3KCDJiya

TaQHH CHHXpo~a30TpOHa H CHHXpOQHKJIOTpO

Ha ·c yqeTOM o~HOBpeMeHHoro 6e3onacHoro 

BbiDOJIHeHHJI CTpOHTeJihHbiX pa60T B6JIH3H 

3~aHHH yCKOpHTeJieH B CBJI3H C HX peKOH

CTpyKQHeH. KoHTponh 3a o6ny'leHHeM, a 

TaK)I(e opraHH3aQHeH peMOHTHbiX H HaJia~oq

HbiX pa60T Ha CHHXpOQHKJIOTpOHe H HMDYJihC

HOM 6biCTpOM peaKTOpe, KOTOpble JIBJIJIIOTCJI 

HaH6onee MO~HbiMH HCTO'IHHKaMH OCTaTO'I· 

HOB pa~HoaKTHBHOCTH, o6ecne'IHJI Bblnon

HeHHe 3THX pa6oT 6e3 e~HHoro cnyqag npe

BbiWeHHJI perJiaMeHTHpOBaHHbiX ~03 o6ny

'leHHJI. BbinonHeHHe npo'IHX pa6oT Ha yeT a

HOBKaX HHCTHTyTa CODpJI)I(eHO C 06Jiy'leHHeM 

~030H MeHee 1 63p/zoo B 60JihWHHCTBe 

cnyqaeB J 9211/o/. H3MepeHHJI ~o3 ocHOBHbiX 

BH~OB H3Jiy'leHHJI C DOMOII.(hiO npH60pOB HH-

• 



TerpanLHoro KOHTpon.a noKa3hiBaroT, 'iTO 

cpe,D,HerO,IJ,OBhle MOII.{HOCTH ,IJ,03hl HH:>Ke MaK

CHManhHhiX BenH'iHH MOII.{HOCTeH ,IJ,03 B 5-
20 pa3 B 3aBHCHMOCTH OT ycTaHOBKH. 

Cpe,D,Hero,IJ,oBa.a KOHUeHTpauu.a pa,D,uo

aKTHBHhiX Bell.{eCTB B pa60'iHX noMell.{eHH.HX 

H c6pachiBaeMhiX Bo,IJ,ax He npeBhiiiiana ,IJ,O

nycTHMOH. Co,D,ep:>KaHHe TPHTHH B BO)J;e, 

oxna)I(,II,aiOII.{eH y3nhl CHHXPOUHKnOTpOHa, co

CTaBn.HeT 0,05 OT cpe,D,HerO,IJ,OBOH ,IJ,OnyCTH

MOH KOHUeHTpaUHH 3TOrO H30TOna B BO,IJ,e 

,IJ,n.a HaceneHH.H. YpoBeHh pa,IJ,HoaKTHBHOCTH 

nO'iBhl H paCTHTenhHOCTH He H3MeHHnC.H no 

cpaBHeHHIO C 1972 ro,IJ,OM H He npeBhiCHn 

ecTeCTBeHHOrO. raMMa-l!loH B paiioHe OHJIH 

OCTaBanC.H TaKHM :>Ke, KaK H B paHOHaX, 

He HMeiOII.{HX .H,D,epHOI!lH3H'ieCKHX YCTaHOBOK. 

.. 

TeMaTHKa uccne,IJ,oBaHHH no ,IJ,03HMeT

PHH H lilH3HKe 3all.{HThl OT H3ny'ieHHH onpe

,IJ,en.anach nporpaMMOH peKOHCTPYKUHH cy

ll.{eCTBYIOII.{HX H C03,IJ,aHH.H HOBhiX .H,D,epHOI!lH-

3H'ieCKHX ycTaHOBOK B HHCTHTyTe, a TaK:>Ke 

,IJ,anhHeHIIIHM COBepiiieHCTBOBaHHeM MeTO,IJ,OB 

,IJ,03HMeTpH'iecKoro KOHTpon.a. YcoBepiiieH

CTBOBaHhl H peanH30BaHhl Ha 3BM MeTO,IJ,hl 

pac'ieTa 3all.{HThl YCKOpHTeneH npOTOHOB Ha 

JHeprHH MeHee 1 T3B H ycKopHTeneB: JneKT

poHOB Ha JHeprHH 0,5-10 M3B. BhlnonHeHa 

JKcnepHMeHTanLHa.a npoBepKa cy~ecTByro

ll.{HX cnoco6oB pac'ieTa 3all.{HThi npH norno-

B HHcmumyme coaoaH mepMoA10MUHecijeHm
HbiU ooauMemp OAJI KOHmpoAJI cmeneHu zaM
Ma- o6Ay~eHuJI compyoHuKoe. Ilpu6op yoo6eH 
u npocm .. e pa6ome, noaeoAJiem nepeKpblmb 
60AblUOU ouana30H U3MepJieMbiX eeAU~UH. 
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ll.{eH HH ny'iKa npoTOHOB c JHeprueB: 660 M 3B 
B T OnCTOH MHIIIeHH. 

Pa3pa6oTaH H H3roToBneH cneKTpoMeTp 

pe .HTHBHCTCKHX npOTOHOB ,IJ,n.H HCCne,IJ,OBa

HH.H 3TOrO KOMnOHeHTa pa,IJ,HaUHOHHOro, no

n.a 3a 3all.{HTOH. PeanH30BaH Ha ·3BM Me

TO,IJ, CTaTHCTH'ieCKOH peryn.apH3aUHH ,IJ,n.H 

BOCCTaHOBneHH.H CneKTpOB HeHTJ)OHOB B ,IJ,Ha

na3 oHe JHepruB: OT 0,1 3B .D.O 100 M3B. 
Hccne,IJ,oBanach B03MO:>KHOCTL npHMe

HeHH.H npOMhiiiineHHOH ycTaHOBKH THna 

8004-01 ,IJ,n.H CTaUHOHapHoro ,IJ,03HMeTpH

qe c KOrO KOHTpOn.H B HMnynhCHhiX non.ax 

HeHTpOHOB. 

H3yqanach cTeneHh a,IJ,eKBaTHOCTH JK

BHB aneHTHOH ,IJ,03hl, onpe,D,en.aeMoii no ,IJ,aH

HhiM H3MepeHHH C nOMO~hlO peKOM6HHa

UBOHHoro ,IJ,03HMeTpa, yrnepo,D,co,IJ,ep:>Kame

ro ,IJ,eTeKTopa H npu6opoB ,IJ,n.a perHCTpauHH 

Me,IJ,neHHhiX HeHTpOHOB B 3aMe,IJ,nHTen.HX, JK

BHB aneHTHOH ,IJ,03e, nonyqaeMOH 'ie"-JIOBeKOM 

B CMeiiiaHHhiX non.ax H3ny'ieHHH B6nH3H yc

KOp HTeneH npOTOHOB Ha BhiCOKHe 3HeprHH. 

Pe3ynLTaThl no3BOnHnH yTO'iHHTh K034Kt>H

uue HThl nepeXO,IJ,a OT nOTOKa pen.HTHBHCT

CKH X HeHTpOHOB K 3KBHBaneHTHOH ,IJ,03e. 
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CoseT 
no 
pa~HO~ReKTpOHKKe 

8' 

" 

Me)l(,n;yHapo,n;HbiH 01Mno3HYM 
no .H,D;epHOH 3JieKTpOHHKe 

CoBeTOM no pa,nuo:meKTPOHHKe OHJIH 
COBMeCTHO C QeHTpanLHhiM HHCTHTYTOM <1Ju-
3HqecKHX uccne,noBaHHii AKa,neMHH uayK 
BHP npH co,neiiCTBHH rocy,napCTBeHHOro 
KOMHTeTa no HCnonL30BaHHIO aTOMHOH 3Hep
rHH BHP 6hln no.nroToBneu H npoBe,neu 
B r. CeuTeH,npe no.n liy,nanemToM VII Me>K
,nyuapo,nuhlii CHMn03HYM no .H,nepuoii JneKT
poHHKe. Ero 3a,naqeii .HBn.HnocL no,nBe,neuue 
HToroB pa6oThl B OHJIH H CTpauax-yqacT
HH~ax B o6naCTH aBTOMaTH3a~HH <IJH3Hqec
KOrO 3KCnepHMeHTa C HCnOllL30BaHHeM Ma
nhlx 3BM 3a nocne,nuue ,nBa ro,na, o6MeH 
OnhiTOM H ,l\HCKyCCHH no aKTyanLHhiM npo-
6neMaM. 

B pa6oTe cuMno3HyMa npHH.HnH yqacTHe 
6onee 80 cne~uanucToB H3 cTpau-yqacTHH~ 
06"Le.nuueuuoro HHCTHTyTa. 06cy>K,naBmHec.H 
57 ,noKna,noB pacnpe,nenunucL no cne,nyiO~HM 
pa3,nenaM: 

- 3lleKTpOHHhle 6nOKH B CTaH,napTe 
KAMAK, 

- ycTpoiicTBa conp.H>KeHH.H JneKTpouuoii 
annapa TYPhl c 3 B M, 

- annapaTypa H MeTOAhl npe,ncTaBneHH.H 
3KCnepHMeHTanLHhiX ,naHHhiX, 

- <IJH3HqeCKHe yCTaHOBKH, pa6oTaiO~He 
B peanLHOM MaCIIITa6e BpeMeHH. 

YqHThiBa.H 3uaqaTenLuoe yBenaqeuue 
napKa Manhlx 3BM B na6opaTopH.HX cTpau
yqacTHH~ OHJIH H 6onLmoii HHTepec K Me:>K
,nyuapo,nuoMy CTau,napTy .H,nepuoii 3neKTpo
HHKH - KAMAK, npu3uauo ~enecoo6pa3HhiM 
npoBeCTH Cne,nyiO~H CHMn03HYM B KOH~e 
1975 ro,na c auanoraquoii TeMaTHKoii -
npHMeHeHHe ManhiX 3BM ,nn.H aBTOMaTH3a
~HH <IJH3HqeCKHX 3KCnepHMeHTOB. 

CTaH,n;apTH3aQH.H H TeKy~He pa6oTbi 

B COOTBeTCTBHH C npOTOKOllOM 0 COTpy,n
HHqeCTBe Me>K,ny 06'Le,l\HHeHHhiM HHCTHTy
TOM .H,nepHhiX uccne,noBauuii H CoBeTOM 3Ko-



HOMHqecKoii BJaHMOIIOMOII.{H, rro,IJ;rrHcaHHbiM 
27 OKTJ16p.11 1971 ro,IJ;a B MocKBe, ,IJ;enera:u;H.Il 
06'be,IJ;HHeHHOrO HHCTHTyTa IlpHH.Ilna yqacTHe 
B pa6oTe ,IJ;Ba,IJ;n:aTL II.IlToro Jace,IJ;aHH.Il ITo
CTO.IlHHOii KOMHCCHH C3B 110 HCIIOllb30BaHHIO 
aTOMHOH :meprHH B MHpHbiX n:en.IIX, Ha KO
TOpOM paccMaTpHaanc.ll nnaH pa6oTbl B o6-
nacTH cTaH,D;apTH3aU:HH .ll,IJ;epHoro npH6opo-
cTpoeHH.Il Ha 197 4 ro,IJ;. · 

llpe,IJ;cTaBHTenH OH11H npHH.IlnH yqacTHe 
B pa6oTe llepaoro Me)K)J;yHapo,D;Horo CHM
rroJHyMa no rrpHMeHeHHIO KAMAK B peanL
HOM apeMeHH I JlroKceM6ypr I. 

Ha Jace,IJ;aHH.IlX CoaeTa no pa,D;Ho3neKT
pOHHKe paCCMaTpHBallHCb BOnpOCbl, CBJl3aH-
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Hble C opraHH3aU:Heii B I.J;3M HOBbiX Tex
HOn rHqecKHX yqaCTKOB IMeTannH3a:U:H.Il OT
BepCTHH, JonoqeHHel, o6cy~,IJ;anHcb H co
rnacoablaanHcb KBapTanLHble nnaHbl no Bbl
rrycKy 3neKTPOHHbiX H3,IJ;enHii B I.J;3M, BHO
cHnHcb peKOMeH,IJ;a:U:HH no npH06peTeHHIO 
H pacnpe,D;eneHHIO KOMnOHeHTOB pa,D;H03lleKT
pOHHKH, H3MepHTenbHbiX npH60pOB H T . ,II;. 

B pa6oqHx KOMHCCH.Ilx CoaeTa onpe,IJ;e
n.11n Cb cooTBeTCTBHe cTaH,IJ;apTy KAMAK 
6noKoB, pa3pa6oTaHHbiX B na6opaTopH.IlX 
HHCTHTyTa, rrpoao,IJ;Hnacb pa6oTa no o6Hoa
neHHIO ,IJ;eiicTBYIOII.{HX B OHJIH HOMeHKna TYP 
Ha pa,IJ;HOH3,IJ;ellHJl, npHHJITbie K nOCTaBKe 
H n oTpe6neHHIO I cTaH,D;apT npe,D;npH.IlTH.Ill. 



160 

AAMHHHCTpaTHBHO-
(.) 

X03.HHCTBeHHaH 
Ae.HTeJibHOCTb 

-=-

Ka,D,pbi 
~HcneHHOCTh corpy~HHKOB 06be~HHeH

Horo HHCTHTyTa .ll~epHhiX HCClle~OBaHHH Ha 
31 ~eKa6p.H 1973 ro~a cocraBHna 5858 qe
noBeK. Pacnpe~eneHHe no KareropH.IIM no
KaJaHo B ra6nHue: 

KareropH.II 
pa60THHKOB 

~HClleHHOCTh 

B na6opa- B npOH3" Bcero 
TOpH.IIX H BO~CTBeH· 

YnpaBne- HhiX no~-
HHH paJ~ene-

HH.IIX 

Hay'IHhle 
COTPY~HHKH 788 1 789 
lfH)I(eHephl 1065 136 1201 
TexHHKH H 
Macrepa 314 112 426 
Pa6o'IHe 1474 1232 2706 
Cny)l(aJUHe 276 137 413 
Mna~wHii 

o6cny)I(HBaiOIUHH 
nepcoHan 137 133 270 
Y'leHHKH 44 9 53 

Hroro: 4098 1760 5858 

B OHJIH pa6oTaiOT 6 aKa~eMHKOB: 
H.H.Jioroni06oB, K.JlaHHyc, Ji.M.IloHTe
I<opBo, A.YnhMaH, r .H.<I>nepoB, H.M.<I>paHK; 
8 'llleHOB·KoppecnOH~eHTOB aKa~eMHH Ha· 
yK: A.M.JiaMHH, ,L(.H.JinoxHHUeB, H.H.ro
BopyH, B.II.,L()I(enenoB, H.3Bapa, M.r.Me
wep.HKOB, H. To~opoB, ,L(.B.IIIHpKoB; 80 ~oK
TopoB HayK H 369 KaH~H~aTOB HayK. 

B 1973 ro~y B OHJIH npHH.IITO 617 qe
noBeK: 

Hay'IHhiX coTpy~HHKOB 
HH)I(eHepOB 
TeXHHKOB H MaCTepOB 

pa60'IHX 
y'leHHKOB 

- 125 
77 
46 

- 234 
53 



cny)Ka~ux 43 
Mna,IJ;wero o6cny)KHBaro-
~ero nepcoHana 39 
YaoneHo H3 OIUIH Ja 3TOT )Ke nepuo,IJ; 

B CBB3H C OKOH'IaHHeM CpOKa pa60Tbl H no 
.IJ;pyrHM npH'IHHaM - 591 'lenoBeK. 

B Te'leHHe ro.IJ;a y 'leHbiMH coaeTaMH H 
Hay'IHo-TeXHH'IeCKHMH coaeTaMH OHJIH HJ
·6paHbl Ha .IJ;On)KHOCTH Ha· HOBble cpoKH B9 
Hay'IHbiX coTpy.IJ;HHKOB. llpucaoeHbl y'leHble 
JBaHHB Mna.IJ;wero Hay'IHoro COTPYAHHKa 19 
H 3BaHHB CTapwero Hay'IHOrO COTpy,IJ;HHKa 
6 qenoBeKaM. 

B Te'leHHe 1973 ro.IJ;a Jall.{HTHnH KaH.IJ;H
.IJ;aTCKHe .IJ;HccepTaUHH 34 COTPYAHHKa, .IJ;oK
TopcKHe - 6. 

~HHaHCOBaH ~eHT8AbHOCTb 

~nB npoBe,IJ;eHHB Hay'IHO-HCcne,IJ;OBa-
TenLCKHX pa60T H KanHTanLHOrO CTpOHTenL
CTBa Hay'IHO-HCCne,IJ;OBaTenLCKHX H ,IJ;pyrHX 
o6'heKTOB KoMHTeT llonHOMO'IHbiX llpe,IJ;cTa
BHTeneu rocy,IJ;apcTB - 'lneHoB 06'be.IJ;HHeH
Horo HHCTHTyTa B,IJ;epHbiX HCCne.IJ;OBaHHH ac
CHrHOBan Ha 1973 rO.IJ; 34482 1/lblC. py6. 

cllaKTH'IeCKHe paCXO,IJ;bl Ja 1973 rO,IJ; CO
CTaBHnH 31682 1/lbiC. py6. /HnH 91,90/o no 
OTHOWeHHIO K rO.IJ;OBbiM aCCHrHOBaHHBM/, 
pacnpe.IJ;eneHHe KOTOPLIX no paJ.IJ;enaM 6ro,IJ;
)KeTa npHBO,IJ;HTCB B Ta6nHUe. 

HaHMeHoBaHHe ro.IJ;OBble cllaKTH- Bo/o 
paJ,IJ;enoB accHrHo- 'leCKHe K 

BaHHB pacxo nna-
,IJ;bl HY 

/B 1/lbiC. py6/ 

1 

1. A.IJ;MHHHCTpa
THBHo-ynpaa
neH'IeCKHe H 
X03BHCTBeH-

2 

Hble paCXO,IJ;bl 3944 

3 4 

4186 106,1 

• 

1 2 

2. P acxo.IJ;bl Ha 
Hay'IHo-uccne
.IJ;OBaTenLCKYIO 
,IJ;eBTenLHOCTb 18376 

3. K anHTanLHble 
BnO)KeHHB Ha 
CTpOHTenL
CTBO Hay'IHO
HCCne.IJ;OBa
TenLCKHX H 
.IJ;pyrux o6'beK-
TOB 12162 

H Toro 34482 
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3 4 

17388 94,6 

10108 83,1 

31682 91,9 

KarrHTaAbHOe . 
CTpOHT8AbCTBO 

3aTpaTbl Ha KanHTanLHOe CTpOHTenL
CTBO Hay'IHO-HCCne,IJ;OBaTenLCKHX H .IJ;pyrHX 
06'beKTOB B 1973 ro,IJ;y nnaHHpOBanHCb Ha 
ro,IJ; B cyMMe 12162 1/lbtc. py6. BhlnonHeHHe 
ro,IJ;oBoro nnaHa no OT.IJ;enLHbiM cTaTLBM 
KanHTanLHOrO CTpOHTenbCTBa OTpa)KeHO B 
Ta6nuue. 

CTp yKTypa ro,IJ;OBOH cllaKTH-
KanHTanL- nnaH 'leCKOe 
HbiX ano)Ke- Bhlnon-
HHH HeHHe 

/B 1/lbiC. py6./ 

1 

Bcero Kanu
TanLHbiX BnO-

2 

)KeHHH: 12162 

B TOM qucne: 

1. CTpOHTenL
HO-MOHTa)K-
Hble pa6oTbl 5281 

3 

10108 

4921 

0/o Bbl-
non-

HeHHB 

4 

83,1 

93,1 
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1 2 3 4 
- -

2. 06opy,D;oBa-

HHe, HHCTpy-

MeHT H HH· 

BeHTapb 6611 4609 69 , 7 

3. flpo'IHe 3a-

TpaTbl /B T.'l. 

npoeKTHo-

H3biCKa-

TeJibCKHe 

pa6oTLI/ 270 578 214 , 0 

BBe,IJ;eHO B ,IJ;eHCTBHe OCHOBHbiX liloH· 

,IJ;OB Ha CyMMY 7475 lllbiC. py6. 

llpOH3BOACTB8HHaH 

A8HT8JlbHOCTb 

B COCTaBe 06'be,IJ;HHeHHOrO HHCTHT yTa 

B,IJ;epHbiX HCCJie,IJ;OBaHHH HaXO,IJ;BTCB cne~Ha· 

JIH3HpOBaHHble no,D;pa3,IJ;eJieHHB: 3KCne pH

MeHTaJibHble MacTepcK,He / onLITHblH 3aBo A/, 

OT,IJ;eJI rJiaBHOrO 3HepreTHKa, TpaHCnOpT· 

HbiH OT,IJ;eJI, peMOHTHO· CTpOHTeJibHblH y q ac

TOK H ,D;pyrHe, KOTOpble o6CJIY:>KHBaiOT Jia 6o • 

paTOpHH lfHCTHTyTa. lf3JIHIIIHBB npo,D;yK~HB 

H ycJiyrH peaJIH3YIOTCB CTOpOHHHM opra HH· 

3a~HBM. 

~eBTeJibHOCTb npOH3BO,IJ;CTBeHHblX n o,IJ;· 

pa3,IJ;eJieHHH B 1973 ro,IJ;y xapaKTepH3ye TcB 

OCHOBHbiMH noKa3aTeJIBMH, npHBe,IJ;eHHblMH 

B Ta6JIH~e. 

floKa3aTeJIH ro,IJ;OBOH <l>aKTH· o/o Bbln OJI· 

nJiaH 

1 

1. 06'beM rOTOBOH 

npo,D;yK~HH, Bbl.,: 

IIOJIHeHHbiX pa'OoT 

H OKa3aHHblX yc-

2 

qecKoe HeHHB 

BbiiiOJI· 

HeHHe 

3 4 

Jiyr B lllbiC. py6. 7538 7793 1 0 3,3 

1 

2. Pe3yJibTaTbl ~i~H-

HaHCOBOH ,IJ;eB-

TeJibHOCTH /npH-

6blJib/ B lllbiC. 

py6./ 

B o/o K 06'beMy 

3. 3aTpaTbl Ha 

O,IJ;HH py6Jib 

peaJIH30BaH-

HOB npo,D;yK-

~HH B KOneii • 

Kax 

4. qHCJieHHOCTb 

pa6oTaiO~Hx 

2 3 4 

312 1288 

4,1 16,5 

95,8 83,5 

1681 1630 

OxpaHa TpyAa, 

TeXHHKa 6e3onaCHOCTH 

H npOH3BOACTB8HHaH CaHHTapHH 

B 1973 ro,IJ;y Me:>K,IJ;y ,D;HpeK~Heii H npo41-

coi03HblM KOMHTeTOM lfHCTHTyTa 6blJIH 3a

KJIIO'IeHLI corJiaiiieHHB o npoBe,IJ;eHHH Mepo

npHBTHH no oxpaHe Tpy,IJ;a, TeXHHKe 6e3o

nacHOCTH H IIpOH3BO,IJ;CTBeHHOH CaHHTapHH, 

KOTOpble BblnOJIHeHbl B YCTaHOBJieHHble cpo

KH. Ha BblnOJIHeHHe 3THX MeponpHBTHH H3-

paCXO,IJ;OBaHO 73450 py6JieH, B TOM 'IHCJie: 

Ha MeponpHBTHB no npe,D;ynpe:>K,IJ;eHHIO 

HeC'IaCTHblX CJiyqaeB • 15850 py6. 
Ha npe,D;ynpe:>K,IJ;eHHe 3a6oJieBaHHH Ha 

npOH3BO,IJ;CTBe - 24880 py6. 
Ha MeponpHBTHB no o6~eMy YJIY'IIIIeHHIO 

YCJIOBHH Tpy,D;a - 32720 py6. 
B lfHCTHTyTe 6LIJI opraHH30BaH H npo

Be,IJ;eH MeCB'IHHK no oxpaHe Tpy,IJ;a. B nepH

OA ero npoBe,IJ;eHHB OT COTPYAHHKOB lfHCTH· 

TyTa nocTynHJIO 1100 npe,D;JIO:>KeHHH, H3 

HHX 331 6blJIO BblnOJIHeHO B Te'leHHe MeCB'I· 

HHKa. 



....... 
Beoemc.R cmpoumeA&cmeo uoeozo 
3KcnepuMeumaA&Hozo naeuA&o
ua OAJI pa6om ua e&zeeoeHHOM 
ny'iKe CUHXPOtfta301!1pOHQ. 

B l(eumpa...t&H&zx 3KcnepuMeu
maA&HbiX MacmepcKux OHJIH oc
eoeuo npOU3600C11160 OC~U/IAO
zparjJoe co ceemoe&IM Kapauoa- ~ 
WOM. Ilpu6opbl U320111Q6/IU6Q101fi-
CJI OAJI 11a6opamopuu OHJIH u 
r/JU3U'ieCKUX UHC111U111Y11106 C1!1pau
Y'iQC1fiHU~ 06oeOUHeHH020 UHC1!1U-
111Y111Q. 
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B ce.flau c npeocmO.fiU#eu peKoH-~ 
c•pyKijUeU CUHXpOijUKAOmpoHa 
coopyxa~amc.11 npucmpouKu K aoa
HUIO ycKopumeA.fl. 
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~ Cmpoumc.11 H08blU Aa6opamopHblU Kop
~ nyc Jla6opamopuu .RoepH&lX peaKt~uu. 

~mpouKu zopooa ,4y6H&I. ~ 




