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UE/\111 Ill 3AAA~ Ill 
06bEAIIIHEHHOrO 
IIIHCTIIITYTA 
AAEPHbiX 
IIICCI\EAOBAHIIIIil 

06'beJUIHeHHbiH HHCTHTYT 5I.Uep ib!X HCCne.UOBaHHH HMeeT CBOeii: uenbJO: 

o6ecrre"'eHHe COBMeCTHOrO IIpOB,~.UeHH5I TeopeTH"'eCKHX H 8KCIIepHMeHTanbHbiX 

HCCne.UOB8HHH B o6naCTH 5I,UepHOH qJH:O,HKH y"'eHbiMH rocy.uapCTB - "!neHOB l1HCTHTyTaj 

CO.UeHCTBHe pa3BHTH!O 5I.UepHOH 'tJHaHKH B rocy,napCTBaX - "'neHaX l1HCTHTyTa 

IIyTeM 06MeHa OIIb!TOM H .UOCTH)f{9HH51MH B rrpo13e.ueHHH TeOpeTH"'eCKHX H 8KCIIepHMeH

TanbHbiX HCCne.UOB8HHH i 

IIO.U.Uep)f{8HHe CB5I3H C 38HHTepeo;QB8HHbiMH H811HOHanbHbiMH H M9)f{.QyHapO.UHbiMH 

Hay"'HO-HCCne.UOB8TenbCKHMH H .upyrH~H OpraHH3811H5IMH B .uene pa3BHTH5I 5I.UepHOH 

ljlH3HKH H H3b!CK8HH5I HOBbiX B03M0)f{H,>CTeH MHpHOro IIpHMeHeHH5I aTOM HOM 8HeprHH j 

CO,UeHCTBHe BC9CTOpOHHeMy pa3'mTH!O TBOp"'eCKHX CIIOC06HOCT9H H8Y"'HO-HCCne

.UOB8TenbCKHX K8.UpOB rocy,napCTB - ~neHOB l1HCTHTyTa. 

Bceii: cBoeit .ueHTenbHOCTbJO Hac THTYT 6y.ueT co.ueii:CTBOBaTb Hcrronb30BaHHJO 

H.Uepaoii: aaeprHH TonbKO .unH MHpHbiX ueneii: aa 6naro Bcero "'enoBe"'eCTBa. 

YcTaB Ol1.Hl1, rnaBa ll 



/\AEiOPATOPIIIIII 
Ill OCHOBH bl E 
YCTAHOBHIII 
OIIIAIIl 

naoopaTOpHR TeopeTH~eCKOH ~H3HKH 

n a 0 0 paT 0 pH g B bl C 0 K H X :J He pI' H H 

CHHXpo~asoTpOH ang ycKopeHHR rrpoTOHOB ao 9HeprHH 10 faB 

naoopaTopHR RaepHbiX l!pooneM 

CHHXpoUHKnoTpoH nnR ycKopeHHR rrpoTOHOB ao aHeprHH 680 ~aB 

naoopaTOPHR gaepHbiX peaKUHH 

llHKnOTpOHbl ang ycKopeHHR MHOI'03apRaHbiX HOHOB 

na6opaTOpHR HeHTpOHHCH ~H3HKH 
l1MrrynhCHbiH peaKTOP Ha ObiCTpux HeHTpoHax 

I\a~~\)a't~\)\\'i\. 'Ob\'1:\.\\Cil.\\'ten.b\.\ClVI. 'te'};.\.\\U.111. 111. aB-roMa-r111.aau.111.111. 

B aneKTpOHHbiX Bbl"HiCITHTenbl:biX MaUIHH 
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BBEAEHVIE 0JlHf!M f!3 Haf!60llee Ba)KHbiX C06b!Tf!il: 

npoll!eJlll!ero roaa 6b!llo noarrHcaHHe 18 mo

HH B ny6He CornallleHHH 0 HayqHo-TeXHH

qecKOM COTpyJlHf!qecTBe Me)KJlY focyaapCT

BeHHbiM KOMf!TeTOM no HCnOllb30BaHHIO aTOM

HOM BHeprHH CCCP H 06'bellHHeHHhrM HHCTH

TyToM MepHhrX HccneaoBaHHil:. YqacTHHKH 

CornallleHHR 6yayT pa3BHBaTb HayqHo-TeXHH

qecKoe COTpyJlHf!qecTBO B 06llaCTH RJlepHOil: 

~f!3HKH 1 o6ecneqf!BaH 8~~eKTf!BHOe f!CnOllb-

30BaHHe f!Me!OII!f!XCH B HX pacrropg)KeHf!f! yc

KOpHTeneil:, peaKTopoB, annapaTyphr JlliR o6-

pa6oTKH 8KCrrepHMeHTallbHOil: f!H~OpMaUf!f! f! 

llPYI'f!X f!CClleJlOBaTellbCKHX ycTaHOBOK, a 

T8K)Ke 6yJlyT C03JlaBaTb HOBOe o6opyJlOBa

Hf!e JlliR ~Haf!qecKHX HccneaoBaHHil:. 3To Co

rnallleHHe paCII!HpHeT B03MO)KHOCTH f!HCTH

TyTa B HayqHOM COTPYilHHqeCTBe C HaUHD

HallbHb!Mf! ~HaHqecKHMH ueHTpaMH CoBeTcKo

ro Co10aa, a TaK)Ke B03MO)KHOCTH yqacTHR cne

UHaliHCTOB H3 CTpaH-qlleHOB 0l15Jl1 B HayqHb!X 

rrporpaMMaX COBeTCKHX f!HCTHTYTOB, 

B 1970 roay aaBepll!eHa paapa6oTKa 

nHTHlleTHei'O ITllaHa pa3BHTHH 06'beJlf!HeHHO

I'O f!HCTHTyTa RJlepHbiX HCClle)lOBaHHM Ha 

1971-1975 I'Oilbl H npoBeJleHa ITOJli'OTOBKa K 

ero peanHaauHH. KoMHTeT TionHoMoqHhrX 

TipeacTaBHTeneil: yTBepaHn nnaH HayqHoil: 

aeRTellbHOCTH Ol1Rl1, paCII!HpeHHR H Moaep

HH3aUHH 8KCrrepHMeHTallbHOM 6a3b! 1 pOCTa f! 

yKpenlleHHH ei'O Me)KJlyHapOJlHh!X CBH3eil:, 

nng HOBOI'O nRTHlleTHei'O ITllaHa xapaKTepHbi 

60llbll!He KaiTHT8JlbHbie BliO)KeHHH B pa3BHTHe 

OCHOBHOM 6a3bl HHCTHTyTa: CyMMa 8Tf!X 

BliO)KeHHM COCT8BliReT 70 MliH, py6neil:, 3To 

n03BOJ!f!T ~OpCHpOB8Tb pa3BHTHe 8KCnepf!MeH

TallbHOM TeXHHKH JlliH HCClleJlOB8HHM Ha rryq

KaX ceprryXOBCKOI'O YCKOpHTeliR1 pa3BHTHe 

pa60T no KOlllleKTHBHOMy MeTOJly YCKOpeHHH 

H C03Jl8Hf!IO npOTOTRna yCKOpHTeliH Ha CBepx

Bh!COKHe 8Hepi'f!H 1 OCHOBaHHOI'O Ha HOBOM 

rrpHHUf!ne, IT03BOliHT C03JlaTb HOBbiM MOII!Hb!M 

HMrryllbCHbiM peaKTOp C HH)KeKTOpOM1 rrpoeK

THpOBaHHe H CTpOHTellbCTBO KOTOpOI'O yc

nell!HO BeJlyTCR, 3HaqHTellbHbie cpeJlCTBa Bbi

JleliRIOTCH Ha pa3BHTHe BblqHCliHTellbHOM 6a-

3b! HHCTHTyTa H arrnapaTypb! JlliH aBTOMaTH-

38UHH ~HaHqecKHX 8KCrrepHMeHTOB, B cooT

BeTCTBHH C IIHTHlleTHHM nllaHOM 6yaeT rrpo

H3BeJleHa peKOHCTpyKUHH CHHXpOUHKliOTpo-



Ha B C!WhliOTO'IHb!H rj:>a30TpOH Ha 8Hepi"HlO 

700 MsB, 6yJJ.yT ycoBeprueHCTBOBaHhr CHHX

porj:>aaoTpoH H yCKOpHTenH MHOI"03aprulHb!X 

HOHOB, D SITHneTHHM nnaHOM npeJJ.yCMOTpeHO 

TaK*e C03JlaHHe HOBOI"O 8KCnepHMeHTanhHO

I"O ooopyJJ.OBaHHSI H paClliHpeHHe naoopaTop

HhiX nnoruaJJ.eii. 

8 1970 I"OJlY 0o'b€JlHHeHHbiH HHCTHTYT 

rulepHbiX HCCneJJ.OBaHHH Bb!llOnHHn oonhlliYlO 

nporpaMMY TeopeTH'I€CKHX H 8KCnepHMeH

TanbHbiX paoOT B oonaCTH rj:>H3HKH sneMeH

TapHbiX 'laCTHU, a TaK*e rj:>H3HKH HH3KHX 

8Hepi"Hii H aTOMHoro SIJJ.pa. DanhHeiiruee pa3-

BHTHe nony'IHna MeTOJlHKa rjJH3H'IeCKHX 8KCne

pHMeHTOBo 

3aKOH'IeHbi HCcneJJ.OBaHHSI ynpyroro p p

H p d -pacceSIHHSI B HHTepBane 8Hepi"HH 

10~70 f8B Ha CepnyXOBCKOM yCKOpHTene, 

OpHI"HHanhHoii MeTOJJ.HKoii c HcnonbaoBaHHeM 

CBepX3BYKOBOH CTpyH I"a3ooopa3Hb!X BOJJ.Opo

JJ.a H JJ.eiiTepHSI B Ka'leCTBe MHllieHH H3Mepe

Hbl JJ.Hrj:>rj:>epeHuHanhHhre ce'leHHSI p d -pacceg

HHSI H npOH3BeJJ.eHO yTO'IH€HHe napaMeTpa 

HaKnoHa p p -pacceSIHHSI, BhrnonHeH nepBbrii 

sTan HCcneJJ.oBaHHSI pereHepauHH K 0 
-Me3o

HOB npH 8Hepi"HH 20~40 faB, 3KcnepHMeHTb! 

BeJJ.yTCSI C nOMOllihlO Mai"HHTHOI"O HCKpOBOI"O 

cneKTpOMeTpa Ha nHHHH C 38M, B onbrTaX 

HCnOnb3yeTCSI 3-MeTpOB8SI *HJlKOBOJlOpOJl

HaSI MHllieHb. B 17 naoopaTOpHS!X CTpaH

y'laCTHHU 0J1.HJ1 BeJJ.yTCSI HCCneJJ.OB8HHSI 

B3aHMOJleHCTBHSI npOTOHOB H nHOHOB C HyK

noHaMH H S!JlpaMH rjJOT08MynbCHH 0 oony'leH

HblX a Cepnyxoae, 

nocne npoBeJJ.eHHSI Prula ycoaeprueHCT

BOBaHHH Ha'lanOCh paf5oqee 9KCnOHHp05aHHe 

2-MeTpOBOH nponaHOBOH ny3blpbK050H Ka

Mepb! B ny'IK€ OTpHUaTenbHbiX nHOHOB C HM

nynbCOM 40 r::m/c, BeJJ.eTCSI MOHTa* 2-MeT

poBOH *HJlKOBOJJ.OpOJJ.HOH ny3b!pbKOBOH KaMe

phi, D OJli"OTOBneHa annapaTypa JJ.nSI pS!Jla HO

Bb!X 8KCnepHMeHTOB 1 B TOM 'IHCne CnO*Hble 

ycTaHOBKH JJ.nSI HCCneJJ.OBaHHSI 1T e -paCCeSIHHSI 

H JJ.nSI noHCKa MOHononSI DHpaKa, 

Ha aneKTPOHHOM CHHXpoTpoHe B Epe

BaHe rj:>H3HKH 0J1.HJ1 3aKOH'IHnH nepBbiH 9Tan 

H3MepeHHH ceqeHHSI ep -paCC€SIHHSI npH 

aHepi"HH 4 faB, B 8KCnepHMeHTe HCnonb-

3yeTCSI opHI"HHanhHaSI ycTaHOBKa C nonynpo

BOJlHHKOBbiMH C'leT'IHK8MHo 
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f, Dyolie TeopeTHKH Oo'heJJ.HHeHHoi'o 

HHCTHTyTa B paMKaX HenOKanbHOH H HenH

HeiiHOH KBaHTOBOH TeopHH nong paCCMOTpenH 

npooneMy BBeJJ.eHHSI sneKTpOMai"HHTHOI'O no

nS! H DpOBepKH I'paJJ.HeHTHOH HHBapHaHTHOCTH 

B TeopHIO cna6biX B3aHMOJJ.eiicTBHii, Oo'beJJ.H

HeHHe MeTOJlOB ITepeHOpMHpOBOK H HenOKanb

HbiX M•nOJJ.OB no3BOnHnO noCTpOHTb MaTpHUy 

pacceSJHHSI, Ba*HbiM JJ.OCTH*eHHeM TeopHH 

SIBHnHCb KOHe'IHOCTh H MaKpOITpH'IHHHOCTb 

nony'leHHbiX Bbipa*eHHH, 

E pa6oTax no pacceSIHHlO cunbliOB3aH

MOJJ.eiiC'TBYIOIUHX qaCTHU Bb!COKHX 9Hepi"HH 

Ha OCf:OBe MeTOJla rj:>yHKUHOHanbHOI'O HHTe

I"pHpOI aHHSI obrno pa3BHTO npHonH*eHHe 

ITpS!MOl:HHeHHbiX rryTeii JJ.nSI HaXO*JleHHSI 

aCHMIT'~OTHK aMnnHTYJl H ceqeHHH ynpyl"HX 

H HeyrrpyrHx npoueccoB. Crj:>opMynupoBaHa 

MOJJ.en~ KOI"epeHTHb!X COCTOSIHHH JJ.nSI onHca

HHSI yrrpyi"HX H Heyrrpyi'HX CTOnKHOBeHHH 

aJJ.pOHOB rrpH BbiCOKHX 9Hepi"HSIXo 

H 011.HI1 B 1969 I"OJJ.Y obrno rrpeJJ.CKa

saHo cymeCTBOBaHHe HOBOH oonaCTH Heii:Tpo

HOH30b TO'IHhrx SIJJ.ep B paiioHe A ,. 100. 3To 

CTHMYHHpOBano ITpOBeJJ.eHHe OnbiTOB, fleTOM 

1970 I"OJla nOSIBHnHCh 9KCITepHMeHTanbHhie 

JJ.aHHhiE, nony'leHHbie B BepKnH H naJJ.TBep

*TlBJOIU fie pac'leTb!, D OSIBHnHCb TaK*e 9KCne

pHMeH"anbHhie yKa3aHHSI Ha cymecTBOBaHHe 

B030Y)I< JJ.eHHb!X COCTOSIHHH, paBHOBeCHaSI JJ.e

rj:>opMallHSI KOTOpb!X OTnH'IaeTCSI OT Cny'laSI 

OCHOBHOI"O COCTOSIHHSI, CymeCTBOBaHHe TaKo

I"O THn'l COCTOSIHHH ObinO rrpeJJ.CKa3aHO B 

Dy6He eme B 1966 roJJ.y, 

f' S!Jl paOOT, BbiiTOnHeHHbiX TeopeTHKa

MH, CB~3aH C HCCneJJ.OBaHHSIMH ManoHyKnOH

HhiX Cl1 CTeM, nei"KHX S!Jl€p 0 rulepHOI"O Ml0-38-

XBaTa, a T8K*e C TeopHeii MHOI"HX Ten H ee 

npHnO~eHHSIMH K KOHJJ.eHCHpOB8HHbiM CpeJJ.aM, 

8 HCCneJJ.OBaHHSIX Ha CHHXporj:>a30TpOHe 

3aBep·w eH UHKn paooT no H3y'leHHJO yrrpyroro 

TT-p - )aCCeSIHHSI Ha Manhre yrnbi MeTOJlOM 

Mai"HHT HOI"O CITeKTpoMeTpa Ha nHHHH C 38M, 

J13MepE!Hbl BeiUeCTB€HHbie 'laCTH aMnnHTYJl 

pacceg iHSI (9TH JJ.aHHbie S!BnSilOTCSI eJJ.HHCT

BeHHbli\IH B oo.'laCTH 9Hepi"HH 2~7 raB). H o

Bb!M M 3TOJlOM C HCnOnh30B8HHeM I"830BOI"O 

qepeHKOBCKOI"O JJ.Hrj:>rj:>epeHUHanbHOI"O I"OJlQ

CKOna :f3MepeHhi C Bb!COKOH TO'IHOCTblO non
Hbie Ce'leHHSI TT-p -B38HMOJleHCTBHSI npH 
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1. 0.y6Ha. 18 liiOHR 1970 roaa 

3Jl9Cb noanHcaHo CornaweHJie o Ha

YYHo-rexHHYeCKOM COTPYilHJIY9CTB9 

MSJKJlY TocyaapCTB9HHbiM KOMJIT9-

TOM no 11Cn01lb30BSHJI10 ST OMHO/t 

9HeprliH CCCP 11 06!>9/lHHeHHblM HH

CTHTYTOM RJl9pHb1X HCCneQOBSHHit, 

CornaweHHe noanHcanH: or TKA3 

CCCP - npeaceaarenb KoMHTera 

A.M. nerpOCbRHQ, OT OMH/1 -
JlHpeKTOp J1HCTBTyra H.H. B oromo-

6os, 

HMnynbC8X nHOHOB 3,9-fB faa/c. CHCTeMa

TH'IeCK8SI OlliH6Ka OnbiT8 COCTSBnSieT BCei'O 

OKOnO 20 MK6, a nonHaSI OlllH6Ka - OKOnO 

50 MK6, 

B uccneaoaaHHSIX c KceuouoaoA ny-

3bipbKOBoA KaMepoA, o6ny'leHHOA Ha CHHXpo

~30TpoHe, 38KOH'IeHa CepHSI 3KCnepHMeHTOB 

no H3y'leHHIO HeATpanbHbiX 6030HOB, pacna

aaiOJllHXCSI Ha 77 ° -Me30Hbl H y -KB8HTbi, C 

noMOillbiO 1-MeTpoaoA )KHaKoaoaopoauoA ny-

3bipbKoaoA K8Mepbl H3y'lanHCb B38HMOaeACT

BHSI O'I'pHUaTenbHO 38pSI)KeHHbiX nHOHOB C 

npOTOH8MH npH HMnynbce 5 faa/c, npu 3TOM 

6binH uaAaeHbi pacnpeaeneHHSI co6biTHA no 



KBHanaM peaKUH~ 1 Ce'leHHSI 3THX peaKUH~1 
HMnynbCHbre H yrnosbre pacnpe.oeneHHsr BTo

PH'IHbiX '18CTHU H llPYI"He xapaKTepHCTHKH, 

flony'leHbl HOBbie ll8HHbl9 0 Ce'leHHH 

o6pa30B8HHSI 'f/ 
0 

-Me30Ha B peaKUHH 7T-p ->'f/
0n 

(HMnynbC ITHOHa 7 ras/c). Hay'leHHe pa.oHa

UHOHHbiX pacna.OOB 6030HHblX pe30H8HCOB Be

.oeTCSI C ITOMOWb~ cneKTpOMeTpa nonHOI"O 

nornomeHHSI H HCKpOBbiX KaMep, 
Pa60Tbi Ha 1-MeTposo~ nponaaoso~ 

ny3b!pbKOBO~ KaMepe 1 o6ny'leHHO~ ITHOH8MH 

C HMITYnbCOM 5 fas/c 1 CBSI38Hbl C H3y'le

HHeM pe.OKHX npOUeCCOB o6pa30B8HHSI '18CTHU 

H pe30H8HCOB1 pacna.oa~mHXCSI C HCrrycKa-

9 

HHeM 1T 0 -Me30HOB H y -KB8HTOB, 06Hapy

>KeH HOBbl~ pe30H8HC B CHCTeMe TT - y C MaC

CO~ 275 Mas, K HaCTosrmeMY speMeHH Hay

'leHo OK OnO 40 peaKUH~1 conpOBO>KnaiOWHXCSI 

0 11 - 0 
pO>KlleHHeM 1\ , l 1 K 1 K , 'ITo H .op., onpe-

.oeneHbi Ce'leHHSI 3THX peaKUH~, 

H a CHHXpOUHKnOTpOHe C ITOMOWb~ MBI"

HHTHOI"O HCKpOBOI"O cneKTpOMeTpa nony'leHa 

HH<i!opM auHsr o pe.OKHX pacna.oax Meaoaos, B 
20 pa3 ITO cpaBHeHH~ C H3BeCTHbiMH ll8HHbi

MH y.oa nOCb CHH3HTb BepXH~IO l"p8HHUY OTHQ

CHTenbHO~ BepOSITHOCTH O'leHb pe.OKOI"O pac
na.oa 11- + ... e+ e +e-. Hay'leH TBK>Ke pe.oKH~ npo
uecc p a cna.oa TT + ... e+ e+ e-v. 
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BnepBbie Ha6mo.oancSI npouecc c16paT-

HOI"O 9.Tl9KTpOp0)1{,0:9HHSI nHOHOB rr-p-> e-· e-n 
npH aHeprHH 275 MaB. 3ToT aKcnepH . .,reHT 

Be.OeTCSI C Ue.Tlh!O H3y'IeHHSI 9.Tl9KTpOM,li"HHT

HOfi CTpyKTyphi nHOHa H HYK.TIOHa, C.oe naHa 
OUeHKa 9.Tl9KTpOMaf'HHTHbiX <jJopMcjJaKTO:JOB 

9THX 'IaCTHU BO BpeM9HHn0.006Hofi o6naCTH 

rrepeaaBaeMhiX MMrryrrhCOB. 

flpH HCIIOJ1b.30B8HHH CHCTeMbi CIUHTHJI

.TISIUMOHHbiX .If KpeMHH9BbiX noBepXHOCTB o-

6apbepHbiX .OeTeKTOpOB BnepBbi9 y.oanO<~h pa3-

)l9JIHTh no MaccaM sapSI)I{9HHbl9 '!aCTHllbi 0 

o6pa30BaBIIIM9CSI B SI.!lGPHOM MI0-3aXBa1'e, 

3TH OnhiTbl C SI.OpaMH KpeMHMSI, Cepbi 0 Kallh

UHSI H Me.OH npOBO.OHJIHCh C UeJihiO Hsy·IeHHSI 

MeXaHH3Ma nOI'.TIOllleHHSI OTpHUaTe.TihHhD: MIOO

HOB SI)lpaMM, 

C nOMOlllh!O UMK.TlOTpOHa il.TISI ycKopeHHSI 

TSI)I{eJiblX HOHOB ycrrelliHO 3aBeplll9Hbl 0 lh!Tbl 

no CHHTesy 105-ro sneMeHTa, TlpM o6Jiy'Ie-

HHM 
24~m yCKOpeHHhiMH MOHaMH 

22
Ne (ibin 

saperHCTpMpOBaH CnOHTaHHO )l9.TlSIIIIHHCJIH30-

TOII c rrepHO.OOM rronypacna.oa 1,8:!::.,0,6 ·~eK. 

I1sy'IeHHe yrnoBoro pacrrpe.oeneHHSI SI.!lE•P 

OT)la'IM noKasano, 'ITO HOBbiH M30TOn RMeeT 

aTOMHhiH HOMep 105, 3TOT cjJaKT 6bi.TI .:::aTeM 

H93aBMCllMO nO.OTBep)I{JlGH HCCJie.OOBaHH 3M 

cPYHKUHH B036y)I{Jl9HHSI, C noMOlllh!O ycoBep

llleHCTBOBaHHOH ycTaHOBKH H3y'IeH a -r•acna.o 

H30TOnOB HOBOI"O 9JI9M9HTa, B OnhiTaX no 

XHMH'I9CKOH H)leHTHcjJHKaUHH 105-ro 8.TIE•MeHTa 

noKa3aHO, 'ITO ero CBOHCTBa 6JIH3KH K npe.o

CKa3aHHbiM )l.TISI 9KaTaHTa.Tia, 

flOHCKM HOBOI"O SIBJieHHSI - npOTOf:HOI'O 

pacrra.oa SI.Oep H3 OCHOBHOT'O COCTOSIHHSI -

Be.OyTCSI C IIOMOlllbiO ra30HanOJIH9HHOI'O 

Macc-cerrapaTopa. TlpH o6ny'IeHHH pa3TH'I

HhiX pas.oeneHHhiX H30TOIIOB ( Ru , Pd , 
Cd , Sn ) ycKopeHHhiMll TSI)I{9.TlhiMM MOHaMH 

BO BCeX C.Tly'IaSIX 6bi.TIH 3aperHCTpHpOBaHbl 

M3.Tly'IaTe.TIH sana3)lbiBaiOIIIHX IIpOTOHOB -

H30T0IIhl pe.OK039M9llhHhiX 8.Tl9M9HTOB, Jlpo

ilOJI)I{a.TlHCh TaK)I{e MCCJ19)lOBaHHSI CnOHTEHHO 

.09.TISIIIIHXCSI H30MepOB B IIIHpOKOH o6nac·~H 

Mace SI.Oep. 

CRHT93HpOBaHO 11 HOBbiX Heil:TpOf:OH3-

6biTO'IHhiX H30TOnOB .Tl9I'KllX 9.TleMeHTOB yr

nepo.oa, asoTa, KHCnopo.oa, cjJTopa, HeoJ:a. B 

OnhiTaX no nO.HCKy rpaHHUhl SI,!lepHOJ!: C1 a-

6HJibHOCTM rrepeo6orallleHHhiX Heil:TpOHaHH 

SI.!lep nony'IeHbl 9KCnepHM9HTallhHbie .OOKasa

TellhCTBa SI.OepHOH HeCTa6H.TihHOCTH 
14Be , 

3TH HCC.Tl9.00B8HHSI Be.TIHCh pa3pa60TaHHhiM B 

lly6He MeTO.OOM 0 OCHOBaHHhiM Ha npHMeHeHHH 

TOHKHX nonyrrpOBO.OHHKOBb!X .OeTeKTOpOB C 

Bb!COKHM 9HepreTH'I9CKHM paspellleHHeM H 

Mai"HMTHOI'O aHaJIM38TOpa. 

flpoBe.OeHhl pa3.TIM'IHh19 9KCIIepMMeHTbl 

IIO IIOMCKY CBepXT5VKeJ1biX SJieMeHTOB B IlpH

poae. I1 ccneaoBaHMSI KOHKpeUMH, ilOCT8BlleH

HhiX H3 pa3Hhrx paiioHOB TRxoro oKeaHa, 

YK83b!B810T Ha B03M0)1{HOCTh CO)lep)I{8HHSI B 

HHX npllpO.OHOI"O CIIOHTaHHO .09.TISIIIlef'OCSI M3-

ny'IaTeJISI, 

Ha HMrrynhcHoM peaKTope rrpo.oon)l{a

JIHCh HCC.Tle.OOBaHHSI a -pacna.oa pe3oHaHCHhiX 

COCTOSIHHH SI.Oep, C noMOIIlb!O yny'IllleHHOH 

M9TO.OHKH H3MepeHbl pe30HaHChl H30TOIIHhiX 

MHllleHeii caMapHSI M HeO.oHMa. Ha6n10aanHCb 
rrapUHallbHbie a -nepeXO.!lbl B OCHOBHOe H 

B036y)l{)l9HHhi9 COCTOSIHHSI .!lO'IepHHX SI)lep, 

npoBe.oeH aHa.TIH3 orrpe.oeneHHhiX BnepBhie 

.OB8.0U8TH napUMallbHbiX IIIHpHH. 

l13MepeHhi nponycKaHHe H pa.oHaUHOH

Hhiil: 3aXB8T B ypaHe-238 .!l.TISI pe30HaHCOB C 

9HeprHeil: .00 1200 9B, llnSI 9THX onbiTOB 

npMMeHeH O.OMH .OeTeKTOp, SIBJISI!OIIlHHCSI HQ

Bh!M BapMaHTOM 260-JIHTpOBOI"O )I{HJlKOCTHO

I"O CUMHTH.TIJISIUHOHHOI'O il9T9KTOpa C MGTH.Tl-

6opaTOM, B HCcne.ooBaHHSIX .oonnnep-acjJcjJeK

Ta Ha ypaHe-238 H3MepeHa 38BHCHMOCTb 

cPYHKUHH nponyCK8HHSI OT TeMnepaTypb!, 3TH 

.oaHHhre Ba)I{Hhi anSI npo6neMhi 6esonacHoc

TH peaKTOpOB Ha 6biCTpbiX Heil:TpOHaX, 

fl pO.OOJI)I{aJIHCh HCC.Tle)lOBaHHSI n~ -B38H

MO)l9HCTBHSI C nOMOIIlhiO pa3BHBaeMOI"O B 

0I1.HI1 HOBOI'O MeTO.Oa - Ha6.TI!Oil9HHSI J::tHcP

paKUHM Heil:TpOHOB Ha MOHOKpHCTanne BOJibcjJ

paMa-186, Y COBepllleHCTBOBaHa MeTO)lHKa 

HSyqeHHSI .OHcjJpaKUHH HeHTpOHOB B KOH.OeH

CHpOBaHHhiX cpe.oax, HaXO.OSIIIIMXCSI B CMJib

HOM BH911IHeM M8I'HHTHOM IIOJie, l13MepeHbl 

crreKTpbi Heyrrpyroro HeKorepeHTHoro pac

ceSIHHSI B pSI.Oe MO.TleKyJISipHb!X KpHCT8JIJIOBo 

flpOBO.OH.TlOCb H3y'IeHHe MarHeTHKOB C no

MOIIlbiO HeynpyrOI"O paCCeSIHHSI Heil:TpOHOB, 

Ha peaKTope BBe.oeH B .oeil:CTBMe Ka

Han ynhTpaXOJIO.OHbiX Hel!:TpOHOB, Be.OyTCSI HC

C.Tl9)l0B8HHSI BhiXo.oa YXH H3 pa3nMqHhiX KOH

BepTopoB npH pa3HhiX TeMrrepaTypax. 
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YcrrernHo rrpOAOnManncb B 06~eAnHeH

HOM HHCTHTyTe pa3pa60TKH KOnneKTHBHOrO 

MeTOAa yCKOpeHHH HOHOB, Ha MOAenn KOn
neKTHBHOrO ycKopnTenH BrrepBbie ocymecTB

neHo ycKopeHne a -qacTnu AO 9Heprnn Bbiille 

20 M9B, DpoBeAeHHbie 9KcrrepnMeHTbi AOKa

sann IIpHHUHIIHanbHYIO B03MOMHOCTb C03Aa

HHH YCKOpHTenH, OCHOBaHHOrO Ha KOnneKTHB

HOM M9TOAe, 

p a60Tbl ITO ycoBeprneHCTBOBaHHIO OCHOB

Hb!X ycTaHOBOK OH.HH - ycKopnTeneii n pe

aKTOpa - 3aHHMaiOT BaMHOe M9CTO B pa60Te 

HHCTUTyTa, CnHXpo<jla3oTpOH CTan penSITHBHCT

CKHM yCKOpHTeneM HOHOB: Ha HeM ocymecT

BneHO ycKopeHHe AeiiTpOHOB AO 9Heprnn 

11 f9B, C IIOMOlllblO paspa6oTaHHOH paHee 

CHCTeMbi 6biCTporo Bb!BOAa IIpOTOHOB ITY'IOK 

ycKopeHHbiX A9HTpOHOB Bb!BOAHTCH B MarHHT

HbiH KaHan, DpoBeAeHbi TaKMe rrpeABapnTenb

Hhie 9KCrrepHM9HTbl ITO ycKopeHHIO a -'laCTHUo 

OcymecTBneH 6onee 9<jl<jleKTHBHbiH Bbi

BOA IIpOTOHOB H3 CHHXpOUHKnOTpOHa, II03BO

nnBlliHH BABOe IIOAHHTb HHTeHCHBHOCTb ITy'l:Ka, 

DpoAonMaiOTCH pa6oThi ITO rroArOTOBKe K pe

KOHCTpyKunn CHHXpOUUKnOTpOHa B CHnbHO

TO'!HbiH <jlasoTpOH, H a UHKnOTpOHe Y -300 
ITpOB9A9Hbl yCOBeprneHCTBOBaHHH KOHCTpyK

UHH HCTO'IHHKa HOHOB UHHKa, C YCKOpeHHbl

MH ITY'l:KaMH KOTOporo BeAyTCH <jlH3H'ieCKH9 

nccneAoBaHRH. CITpoeKTnpoBaH 'l:eTbipexMeT

pOBbiH H30XpOHHbiH UHKnOTpOH Y -400, H Be

AeTCSI nsroToBneHne ero ysnoB, H OBhiii yc

KOpHTenb C03AaeTCH Ha 6ase KnaCCH'ieCKO

ro unKnoTpoHa Y-300, 

Ha HOBOM HMITynbCHOM peaKTOpe 

HEP-30 AOCTHrHyTa MOlllHOCTb 25 KBT, KO

TopaH B 10 pa3 ITpeBbiiDaeT MOlllHOCTb ITpeM

Hero peaKTOpa. 3arrymeH HHMeKTop - nnHeii

HbiH ycKopnTenb 9neKTpOHOB Ha 30 M9B, n 

Ha'l:aTa 9KCITnyaTaUHH CHCTeMbl "!1EP + HH

MeKTOp", i1pOAOnManUCb pa60Tbi, CBH3aHHbie 

C ITpOeKTHpOBaHUeM HOBOrO MOlllHOrO peaK

Tepa HEP-2 c HHMeKTopoM, Benocb ITpoeK

THpoBaHne CTpOHTenbHOrO KOMITneKca, H Ha

qanHCb ITOArOTOBHTenbHbie pa60Tbl ITO ero 

C03AaHUIO, 

CpeAH Han6onee KpyrrHhiX MeTOAR'ie

CKHX pa3pa60TOK 1970 rOAa MOMHO OTMe

THTb, B AOITOnHeHHe K yiTOMHHYTbiM BbiiDe, 

MHoroiTpoBono'l:Hbie ITpoiTopunoHanbHbie KaMe-

11 

phi c BJ.ICOKHM ITpocTpaHCTBeHHbiM n Bpe

MeHHbiM pasperneHneM, 6onbrune MarHnTo

CTpRKUH )HHbie HCKpOBbie KaMepbi 0 9KCITe

pHMeHTBnbHbiH 6ec<jlnnbMOBb!H AeTeKTOp C 

MHAKHMI: aprOHOM H KCeHOHOM, a TaKMe 

TBepAbil\r aproHOM, BBeAeH B 9KCITnyaTauniO 

CITeKTpO vfeTp CO CTpUMepHOH KaMepoii BbiCQ

KOro Aa3neHnH (8 aTM), HaiTonHeHHoii renn

eM H SIB/lHIOlllHHCH KOM6HHauneii ra30BOH MH

llieHH n TpeKoBoro ITpn6opa, OcymecTBneH 

<jlnsnqec (Hii saiTycK ycTaHOBKH .HCHAnn-1 

( AnH AA'~PHOH CITeKTpOCKOITHH Ha ITy'l:Ke ITpo

TOHOB CIHXpOUHKnOTpOHa), nnH nccneAOBa

HHH pac. IaAa KOpOTKOMHBYlllHX ITPOAYKTOB, 

o6pa3yJClllHXCH B peaKUHSIX C THMenbiMH HO

HaMH, B 3eAeH B AeHCTBHe TpOXOHAanbHbiH 

6eTa-CIT·~KTpOMeTp C rronyiTpOBOAHHKOBbiM 

AeTeKTo:)QM 9neKTpOHOB, Ha ITY'l:Kax HMrrynbc

Horo pe.iKTOpa ycTaHOBneHbl 2 HOBbiX ITpH-

6opa: B~·HrepCKHH CITeKTpOMeTp MeAneHHb!X 

HeiiTpOH·)B c ITpepbiBaTeneM, ITpeAHa3Ha'l:eH

HbiH An5l H3y'ieHHSI MarHHTHOrO pacceHHHH, 

H KpaKO:lCKO-Ay6HeHCKHH CITeKTpOMeTp C 

o6paTHo.i reoMeTpneii AnH nccneAOBaHnH 

HeKorep•lHTHOrO pacceHHHH HeHTpOHOB, 

B na6opaTopnHx OH.HH BeAeTCH pas

pa6oTKa H COBeprneHCTBOBaHne CHCTeM YHH

<jlnunpOBilHHbiX 6nOKOB 6biCTpOH H CITeKTpO

MeTpH'ie:KOH 9neKTpOHHKH, 

0AHO H3 BaMH9HlliHX HaiTpaBneHHH B 

AeHTenbJ!OCTH HHCTHTyTa - pa3BHTHe H3Me

pHTenbHO-Bbl'IHCnHTenbHOro KOMITneKca, Oc

HOBHhie :Ja60Tbl B 1970 roAy 6binH HaiTpaB• 

neHhi Ha pacrnnpeHne Bbi'incnnTenbHoii 6a3bi 

KOMITneK:a, a TaKMe Ha ycoBeprneHCTBOBaHne 

Bbl'iHCnH renbHb!X MalliHH AnH 6onee 9<jl<jleK

THBHOro HX HCITOnb30BaHHH B <jJH3H'i9CKHX HC

cneAOBaHHSIX, BBeAeHbi B 9KCITnyaTauniO He

CKonbKO HOBbiX 3BM pa3Hb!X THITOB, Paspa-

6oTaH n ocymecTBnSieTCSI ITpoeKT MHoroMa

lliHHHOit ::ncTeMbl BBOAa-BbiBOAa HH<jJOpMaUHH 

AnH 6a30BOH 3BM E3CM-6 Ha OCHOBe Ma

lliHH TP P , ycTaHaBnnBaeMhiX B nsMepnTenb

HhiX ueHrpax na6opaTopnii, 
He '<:OTOpbie MarnHHhi MOAepHnsnpyiOTCH: 

pacrnnpe '!a oiTepaTHBHaH ITaMHTb n cosAaHbi 

ciTeunani>Hhie KaHanhi CBH3H c 9KCITepnMeH

TanbHOii aiTITapaTypoii, YcoBeprneHCTByiOTCSI 

CHCT9Mb TpaHCnHUHH, MoHHTOpHaSI CHCTeMa 

"ny6Ha" B HaCTOHlllee Bp9MH HCITOnb3Y9TCSI 

AnH C03,laHHSI CHCTeM o6pa60TKH AaHHblX B 
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HeKOTOpb!X HHCTHTYT8X CTpaH - Y'I8CTHKU 

OIHIH. 
CKaHHPYJOIUHil: aBTOMaT HPD npol!en 

CT811HIO KOMITJieKCHOil: OT11811KH, H Ha HoM Be

ll9TCSI oopaOOTK8 pea1lbHbiX CHHMKOB C BO

llopOllKb!X KaMep. 3aKOH'Ieaa pa3pa6oT:ca 

001lbiUHHCTB8 npHHUHITH81lbHbiX CXeM 91:eKT

poHHb!X 6noKoB cnHpanbHoro H3MepHTe JISI, 

llpoBe)leHbl HCnbiT8HHSI OnTHKO-MeX8HH' eCKHX 

y3noB np~~:6opa. flononaS~eTCSI napK oollbiUHX 

npOCMOTpOBO-H3MepHTe1lbHbiX CTOJIOB i8 

JIHHHH c 3BM TflA. 

lll~~:poKoe pacnpocTpaaeaHe nony~aJOT 

pa3p800TKH MeTOllOB BH3y81lbHOI'O npe~CT8B-

1leHHSI HH4JopMaUHH aa 3BM. B aacTos mee 

BpeMSI HeCKOJibKO M81llHH OCHaiUeHbl OC UH111IO

rpa4JaMH CO CBeTOBbiM KapaHll81llOM 0 pa3pa-

08Tb!B810TCSI HOBbie MOlleJIH llHCnJleSI. 3BelleH 

B 9KCnnyaT8UHIO llHCITJle:l!: Ha aBTOM8TE! 3J1T, 

CBSI3aHHbiii c Mai'HHTHbiM 6apa6aaoM Ei3CM-4, 

BhrnonHeH KOMnneKc pa5oT no c :>3llaHHJO 

MaTeMaTH'ieCKHX nporpaMM 0 B nepByK O'le

pellb - ll11SI 6onbruHx ny3bipbKOBhiX KaMep H 

4JH3H'ieCKHX yCTaHOBOK, CBSI3aHHhiX c 3BM. 

Me~llyHapollHOe aayqaoe coTpyllHH'ieCT

BO 06'bellHHeHHOI'O HHCTHTyTa C 4JH3H•:eCKH-

MH UeHTpaMH MHOI'HX CTpaH ycnelllHO pa3-

BHB8110Cb. B Te'ieHHe 1970 roaa na6opaTopHH 

OYi HYi npoBOllH11H 250 Hay'iHbiX pa5oT coB

MeCTHO C H8UHOH81lbHbiMH HHCTHTYT8MH 

cTpaH-y'iaCTHHU. Eonee 450 cneuHanHcToa 

HHCTHTyTa Bbi93~811H B pa3Hb19 CTp8Hbi llJISI 

y'iaCTHSI B KOH4JepeHUHSIX, 'IT9HHSI 119KUHH, 

BhmonHeHHSI coBMeCTHhiX pa5oT. OYiHYi npH

HSIJl 38 TO ~e Bp9MSI 5onee 600 y'ieHbiX KaK 

113 CTpaH-y'iaCTHHU,TaK H llPYI'HX CTpaH. Co

TPYllHHKH HHCTHTyTa 5b!11H yqacTHHK8MH 60 

M9~11YH8POI1Hb!X H H8UHOH81lbHbiX Hay'IHbiX 

coBemaaHil:, npoBelleHHbiX B CCCP, flonbrne, 

rnP, BearpHH, PyMb!HHH, <t>paHUHH, YiTaJIHH 

H llPYI'HX CTpaHaX. 

06'b9llHH9HHhiil: HHCTHTYT opraHH30B811 

28 Hay'iHbiX H Hayqao-opraHH38UHOHHbiX Co

B9IU8HHii, B TOM 'iHCJle Me~llyHapOllHYIO KOH-

4JepeHUHIO no annapa Type B 4JH3HKe Bb!COKHX 

9HeprHii, lilKony no npHMeHeHHIO 3BM B 9K

cnepHMeHT81lbHOH 4JH3HKe (COBMeCTHO C 

AH CCCP), CoBeiUaHHe no nepcneKTHBaM 

HCn01lb30B8HHSI HeiiTpOHHOH cneKTpOCKOnHH. 

CoBMecTHo c UEPHoM HHCTHTYT opraHH3o

Ban lilKOJIY no TeopeTH'ieCKOH 4JH3HKe llJISI 

9KCnepHMeHT8TOpOB. 

~~~~ 
llHpeKTOp 06'b9llHHeHHOI'O HHCTHTyTa 

Slll9pHb!X HCCJlellOB8HHH 



nP06J\EMHblli1 nJ\AH 
05bEAII1HEHHOrO 
VIHCTIIITYTA 
RAEPHbiX 
VICCJ\EAOBAHII11i1 
HAI970rOA 
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Hay~Ho-HccneaoBaTenbCKaH, MeToaH

~ecKaH H Hay~HO-OpraHH38UHOHH8H aeH

TenbHOCTb 06'beaHHeHHOro HHCTHTyTa Haep

HbiX HccneaoBaHH:l!: B 1970 roay npoBoaHnacb 

B COOTBeTCTBHH C nnaHaMH 1 YTB9p)l{aeHHbl

MH Y~eHhiM coBeToM 011HI1 Ha ero XXV!l 
C9CCHH: 

- nnaHaMH Hay~HO-HCCneaoBaTenbCKHX 

H M9TOaH~eCKHX pa60T na6opaTOpH:l!:; 

- nnaHaMH COTpyaHH~eCTBa H COBM9CT

HbiX pa6oT, npOBOaHMbiX 011HI1 H HHCTHTy

TaMH CTpaH-y~aCTHHU; 

- nnaHOM noeaaoK COTpyaHHKOB 011HI1 

B CTpaHbi-y~aCTHHUbi, 

TipH yTB9p)l{a9HHH nnaHOB Hay~HO-HC
cneaoBaTenbCKHX H MeTOaH~eCKHX pa60T 

na6opaTOpHH Y~eHbiH COBeT OTMeTHn KaK 

HaH6onee Ba)I{Hhie cneayiOIUHe HanpaBneHHH. 

Jla6oparopns 
BbiCOKHX 3HeprJdi 

TipoBeaeHHe Hay~HhiX HccneaoBaHHA 

Ha yCKOpHTene 11¢188 H Ha CHHXpo<jla30TpoHe 

no cneayiOIUHM npo6neMaM: 

1. MccneaoBaHHe 8CHMnTOTH~9CKOro 
nOBeaeHHH aMnnHTya 6HH8pHb!X peaKUHH, 

2. 11ay~eHHe sneKTpOMarHHTHOH CTpyK

Typbi sneMeHTapHbiX ~aCTHU H CBOHCTB BeK

TOpHbiX M930HOB0 

3, 11ccneaOB8HHe CBOHCTB pe30H8HCOB 

H MH0)1{9CTBeHHOrO pO)I{a9HHH ~aCTHU, 

4. Pa6oTbi B o6nacTH penHTHBHCTCKO:i!: 

.MepHOH <jlH3HKH, 

( 8KCIIepHM9HTbl IIO TeMaM 1-4 BeayT

CH Ha CHHXpo<jla30TpOHe H Ha yCKOpHTene 

11¢>88). 

5, 06ny~eHHe 2-MeTpOBO:i!: nponaHOBO:i!: 

KaMephi Ha ycKopHTene 11¢>88 H paCCbJnKa 

MaTepHanOB C STOH ycTaHOBKH B CTpaHhi

y~aCTHHUbi, 

6. MoHTa)l{ H o6ny~eHHe 2-MeTpoBoft 

)I{HaKOBOaOpOaHoft ny3bipbKOBO:i!: K8M9pbl B 

11¢>88. 

7. 3aBepmeHHe pa6oT no coaaaHHIO 

HOBOrO HH)I{9KTOpa CHHXpo<jla30TpOH8 - nH

He:i!:Horo yCKOpHTenH Ha 20 MsB, CHCT9Mbl 

MeaneHHoro BhiBOaa ny'l:Ka npoToHOB, 11ccne

aoBaHHH no ycKopeHHIO nerKHX gaep H co

aaaHHIO HOBbiX pe)I{HMOB pa60Tbl yCKOpHTeng, 



8, Pa3BHTHe MeTOJlHKH HHTSI.Hb!X HCKpo

BbiX KaMep H 6ec<jJHnbMOBoro C'beMa HHcjlop

MaUHH (coBMeCTHO C J18TA), 

9, Co3Jla.Hue KOMnneKca annapaTyphi no 

HCCneJlOBa.HHro H3nyqe.HHSI cjlOTOHOB H aneKT

pO.HOB B 8JlpOHHhiX CTOnKHOBe.HHSIX (ycTa

HOBKa "¢OTOH"), 

10, Paapa6oTKa cTpHMepHhiX KaMep 

(coBMeCTHO c J18TA), 

11. Pa3BHTue H C03Jl8HHe KpuoreHHhiX 

CHCTeM ( BOJlOpOJlHbie H renHeBbie O:li(H:li<:HTe

nH, MHIIleHH 1 COBepllleHCTBOBaHHe BOJlOPOJl

lihiX KaMep) H CBepxnpOBOJlS!IUHX ycTpO:l!:CTB 

(uccneJlOB8HHSI no CBepxnpOBOJlHHKaM1 pa3-

pa60TK8 yanoB KonneKTHBHoro nHHe:l!:Horo 

yCKOpHTeng), 

Jla6opaTOpH.H 

lmepHbiX npo6JieM 

1. 3aBep!IleHHe HCCne)lOB8HHH no nOHC

KY HOBbiX TSJ)KenhiX qaCTHU1 aHTHS!Jlep H MQ

HOnong llupaKa Ha ycKopuTene 11¢83. 

2. 3KcnepuMeHTanbHaSI npoBepKa sa

KOHOB COXpaHeHHSI nenTOHHOrO 38pS!Jla B 

peJlKHX pacnaJlaX Me30HOB, 

3, 11ccne)lOB8HHe 38XBaTa MroOHOB 

npOTOH8MH H S!JlpaMH, 

4, 11ayqeHHe CTpyKTYPhi aneMeHTapHbiX 

qacTHU H knaCTepHOH CTpyKTypbl HJlep. 

5, 11ccneJlOB8HHe CBOHCTB KOpOTKO)KH

BYIUHX H30TOnOB no nporpaMMe .HCHATITI, 

6, l13rOTOBneHHe Mar.HHTa H JlpyrHX 

yanoB MI1C, MoaTa)K MarHHTa B 11¢83 H 

Mar.HHTHbie H3Mepe.HHSI, 

7. llanbHe:l!:!Ilee pa3BHTHe na6opaTOpHO

ro ueHTpa HaKonneHHSI H o6pa6oTKH uacjlop

MaUHH, BBOJl B 9KCnnyaTaUHro 38M "Xbro

neTT-llaKKapJl 21168", 

8, Paapa6oTKa (coBMecTHO c 11¢83 

fAH H Ml1¢11) Mar.HHTHO- HOHH38UHOHHOro 

cneKTpOMeTpa CO CTpHMep.Ho:l!: K8Mepo:l!: Ha 

6aae MarHHTa MI1C (ycTaHOBKa PI1CK). 

9. 0Koaqaaue pa6oqero npoeKTHpOBa

HHSI peKOHCTpyKUHH CHHXpOUHKnOTpo.Ha B 

CHnb.HOTOqHbiH cjla30Tpo.H, l13rOTOBne.HHe 

TSJ)Kenoro o6opyJlOBaHHSI u npoJlOn)Ke.Hue uc

cneJlOBaHH:l!: no CHnbHOToq.Hb!M npOTOH.HbiM 

yCKOpHTenSIM, 
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10, CocTaBneaue npoeKTaoro 3aJlaHHSI 

Ha ycTaHOBKY Y-120M. 

11. CoBep!IleHCTBOBaHHe BhiBOJla npoTo

HOB H3 D830TpO.Ha, 

Jla6opaTOpH.H 

lmepHbiX peaK~ 

1. TI OHCK H uayqeHHe cPH3HqeCKHX H 

XHMHqeCKHX CBOHCTB CBepXTSJ)KenbiX aneMeH

TOB B n:JeJlnonaraeMoll: o6naCTH CTa6unbHOC

TH z ~ liO H N "'184. 
2, CuHTe3 aneMe.HTa 106 H CHHTe3 

CBepXTSI>KenbiX 9neMe.HTOB B o6naCTH Z "'125 
H N "' 184, 

3, CHHTe3 H H3yqeHHe CBOll:CTB pacna

Jl8 Hell:T)0HOH36hiTOqHbiX H30TOnOB1 a T8K)Ke 

H3yqeHH 3 CTpyKTypbi S!Jlep, 

4, TipoBeJleHHe peKOHCTpyKUHH UHKno

TpOHa Y -300 B Y -400, 

Jla6opaTOpH.H 

HeitrpoHHOA ~H3HKH 

1. 11 ccneJlOBa.HHe aell:TpOHHhiX peaoaaa

coB SIJlep H pa3BHTHe uccneJloBaaull: c nong

pH30BaHHhiMH Hell:TpOH8MH, 

2, ~ayqe.HHe cPYHJl8Me.HT8nb.HbiX CBOll:CTB 

ae:l!:TpoEa H pa3BHTHe pa6oT no ynbTpaxo

nOJlHhiM Hell:TpOHaM. 

3, 11ayqeHHe peaKUHll: Ha nerKHX S!Jl

pax, B-h 3hiBaeMhiX aapg)KeHHhiMH qacTHua

MH, 

4, 11ayqe.HHe 8TOM.HOll: H Mar.HHTHOll: 

CTpyKT) phi H JlHH8MHKH KpHCTannOB H )KHJl

KOCTell: S!Jlep.HbiMH MeTOJl8MH, 

5, PaaBHTHe pa6oT no S!Jlepaoll: aneKT

poHHKe, no yCOBepllle.HCTBOB8.HHro H3MepH

Tenb.HOl'O ueaTpa na6opaTopHH H no paapa-

6oTKe l!3MepHTenbaoro ueaTpa JlnSI 11BPa-2. 



16 

Jla6opa· :'Opml 

BbNMCJIJITeJibHOJt Te mMKH 

K aBTOMaTK 3~KK 

1. Dpot:~on>KeHHe pa6oT no co3aaHHJO 

H pa3BHTHIO CHCT9Mbl Bbi'IHCnHTenbHbiX Ma

WHH aa 6a3e E3CM-6, CDC-1604A, 

E3CM-4 H M8nb!X 38M. 

2. Opot:~on>KeHHe pa6or no pa3aw:HJO 

M8T9M8TH'I9CKOI'O o6ecne'I9HHH CHCT9l'v bl 

Bbi'IHCnHTenhHbiX M8WHH. 

3. Pa6oTbi no co3t:~aHHJO MaKeTaoro 

o6pa3U8 CnHpanbHOI'O H3M9pHTenH (3~
BepweHHe a 1971 rot:~y). 

4. Dpot:~on>KeHHe pa3pa6oTKH CKBHH

pyJOWero ycrpoil:craa c ynpaanHeMoH: •>T 

38M 3neKTpOHHony'leBOil: Tpy6Koil:. 

5 • .llanbHeil:wee pa3BHTHe CT8HA8pTHbiX 

CHCT9M nporpaMM t:~nH o6pa60TKH CHH:dKOB 

C ny3b!pbKOBbiX K8Mep 1 M8I'HHTHbiX HCKpO

BbiX CIT9KTpOM9TpOB H CTpHMepHOil: Ka:.repblo 

6. Co3t:~aHHe MaTeMaTH'IecKoro o6ec

ne'leHHH 3KCnepHM9HTOB no HCCnet:~OB8HHIO 

Ht:19pHbiX npouecCOB npH penHTHBHCTCKHX 

3Hepi'HHX. 

7. Dpoaon>KeHHe reopeTH'IeCKHX HCcne

aoaaHHH H paC'IeTOB 1 CBH38HHbiX C pa3pa-

60TKOH KonneKTHBHOI'O M9T0l:\8 yCKOpeHHHo 

0TAeJI 

HOBbiX MeTO,l:\08 

yCKOpeHml 

1. !1ccneAOB8HHH1 CBH38HHbl9 C onpet:~e

neHH9M OCHOBHbiX XapaKT9pHCTHK ny'IK8 

yCKOpeHHbiX HOHOB Ha MOAenH KOnneKTHBHO

I'O yCKOpHTenH, 

2. Pa6oTbi no C03A8HHIO OTAenbHbiX 

y3nOB H CHCTeM 60nblllOI'O YCKOpHTenH, pa-

60T810Ul9I'O Ha KOnneKTHBHOM npHHUHITe 

(3neKTpOHHOI'O ycKOpHT9nH1 8l:II'938TOpa, 

yCKOpHTenhHbiX C9KUHil:), 



HA~/~HO

~C:AEAOBAT~H~E 

PA60Tbl, 

.BblrlOJ\HEHHbiE 

AAEOPATOPIIIAMfll 
Olllf~~ B 1970 rOAY 



J\A60PATOPIIIA 
TEOPETIIILIECHOIII 

<DIII3111HIII 

CospeMeHHWI CHTYaqHB 

B cpH3HKe 

~AeMeHTap~ qacTHq 

8 HBCTOHII1ee BpeMH CHTYBIIHH B o6nac

TH 4JH3HKH aneMeHTBpHbiX 'IBCTHII XBPBKTe

pHayeTCH KpBitHe 60/IbWHM 06'beMOM HH4Jop

MBI1HH1 HBKOIIneHHOit 38 IIOCne~HHe rO~bi B 

peayllbTBTe pa60Tbi yCKOpHTene/t B J1y6He1 

UEPHe, BepKnH H ~pyrnx eay'IHbiX IIeHrpax 

MHpa. HoBbiit BKna~ B pacmHpeHHe ~ocryn

Holt ~0 CHX IIOp HH4JOpMBIIHH BHeCeH He~BB

HHMH pa60TBMH1 BbiiiOflHeHHbiMH B CepiiyXOBe, 

HaBeCTHbre cxeMbi, OIIHCbiBaiOmHe nerr

TOHbi, 6apHOHHbie COCTOHHHH H Me30Hbi1Mo

ryT CnyJKHTb HflfliOCTpBIIHeit, XBpBKTepHayiO

me/t 06'beM HMeiOWHXCH Celt'1ac CBe~eHHit 0 

MHpe aneMeHTBpHbiX 'IBCTHll. 

CocroHHHe reopHH ~onJKHO 6biTb oxa

paKrepnaoBaHo M03BH'IHOCTb10 H paapoaHeH

HOCTb101 6ea TOr01 OP.HBK01 '1T06bi 6binH o6-

HapyJKeHbi KBKHe-nH60 IIpOTHBOpe'IHH OCHOB

HbiM IIpHHIIHIIBM flOKBIIbHOit TeOpHH IIOflH. H 
HMeiO B BHP.Y penHTHBHCTCKYIO MeTpHKY IIpo

crpaHCTBB-BpeMeHH H P.HHBMHKY KBBHTOBOit 

TeOpHH IIOflH (3BHMCTBOBBHHYIO H3 KBBHTo

BOit TeOpHH CHCTeM C KOHeqHbiM qHcnOM 

CTeiieHeit CB060P.bi), 0TCIOP.B Cnep,yer BbiBOP.1 

'ITO TpyP.HOCTH COBpeMeHHOit TeOpHH OCTBIOT

CH IIOKB BHyTpeHHHMH npooneMBMH CBMO/t 

TeOpHH1 BOIIpOCBMH ee IIOflHOTbi H CBMOCO

rnaCOBBHHOCTH. 

Mbi He B COCTOHHHH ce/tqac OTBeTHTb 

Ha 4JyH~aMeHranbHbiit P.nH reopHH Bonpoc: 

P.OCTBTO'IHB flH IIonyqeHHBH B 9KCIIepHMeHTe 

HH4JopMBIIHH P.flH IIOCTpOeHHH IIOflHOit TeOpHH1 

HflH He'IT01 KpaitHe He06XOP.HMOe1 HBXOP.HWee

CH 38 IIpep,enBMH 4JaHTB3HH TeopeTHKOB1 OC-

TBeTCH eme He OOHapyJKeHHbiM?X/ B CBH3H 

x/ 
npHMepb! H3 HCTOpHH HayKH! OTKpb!-

THe SneKTpOHa H aTOMHOI'O Siapa, OTKpb!THe 

aeftTpoaoa oKaaanocb ac~opaqecKH aeo6xo

aHMhiM anSI coaaaHHSI TeOpHH aTOMa H1 co

OTBeTCTBeHHO, TeOpHH Slllpa, 0TKpb!THSI aTO

MOB H MOneKyn OKa3anHCb 06SI3aTenbHbiMH 

anSI IIOHHMaHHSI CTpyKTypb! TBepabiX, lKHaKHX 

H raaoo6pa3Hhrx Ten, 
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BhiMH qucnaMH, cna6oro HapyrueHH.II as roMo

JlenbHOCTH rny6oKo Heynpyrux ciJopMciJai:Topos 

H HapyrueHH.II TeopeMbi TioMepaH"'yKa. 

l1 ccneJlOB8Hbl KOHciJOpMHO-HHBapHIIHTHhie 

narpaH)KH8Hbl B KB8HTOBOft TeOpHH non <I. 

l13y"'eH p.llll MOJleneft, B KOTOpbi:X rpa

BHT8UHOHHOe none ocyruecTBn.lleT peryJt£1PH3a

UHID B38HMOJlefiCTBH.II 8JlpOHOB H neriTOiOBo 

lln.11 cny"'a.ll M8CCHBHhiX CKanS!pHHX "18C

THU B CyllleCTBeHHO HenuHeil:HbiX TeOpH 9X 

Bbi.IICHeHa aHanHTH"'eCK8.11 CTpyKTypa IT•> KOH

CT8HTe CB.II3H Jln.ll cynepnponaraTopos a: onpe

JleneHo HX aCHMITTOTH"'eCKOe riOBeJleHH•l npu 

60nhlliHX 3Ha"'eHH.IIX HMITynbca. 3TH pe3ynb

T8Tbi oTnH"'aiDTC.II oT pe3ynbTaTOB A. (:ana

Ma, nony"'eHHbiX npH JlOITOnHHTenbHhiX rrpeJl

nonO)KeHH.IIX. 

PaccMoTpeHo BhiCOK09HepreTH"'ec:Koe 

riOBeJleHHe aMnnHTYil pacce.IIHH.II B TeO'(: eTHKQ

noneBbiX MOJlen.IIX B paMK8X MeTOJl8 4JrHK

UHOH8JlbHOI'O HHTei'pHpOB8HH.IIo CciJopMy '1Hp0-

B8HO TaK H83biBaeMOe npH6;11H)KeHHe ri]l.IIMQ

nHHeil:HbiX nyTeil:, ri03BOn.IIIDlllee aclJ4JeK1 HBHO 

H8XOJlHTb aCHMITTOTHKY HeKOTOpOI'O Knacca 

llHarpaMM Teopuu B03MymeHuil:. Y"'eT paJlua

UHOHHhiX 9clJ4JeKTOB npHBOJlHT K rnaJlKOMy 

KOMITneKCHOMY KBa3HriOTeHUHany llBYX "18CTHU 

npH Bb!COKHX 9Hepi'H.IIX H K llHciJpaKUHOHHOMy 

noseJleHHID ynpyroil: aMnnHTYilhi. 

83aHMOAI ~JiCTBKll 

3neMeHrapHMX qacTKQ 

B paMKax KBa3unoTeHuuanbHOI'O noll

XOJla riOny"'eHO BbiCOK09Hepi'eTH"'eCKOE· npeJl

CTasneHHe Jln£1 aMnnHTYilhi pacce.IIHH.II pen£1-

THBHCTCKHX "18CTHU, o6o6maiDmee H3B•lCTHOe 

9il:KOHanbHOe npeJlCTaBneHHe B KB8HTCBOil: 

MexaHuKe. TiocTpoeHhi TO"'Hhie perueHit.ll Jln.ll 

KB83HriOT9HUHanOB pen.IITHBHCTCKOI'O CCUHn

n.IITOpHOI'O B38HMOJleil:CTBH.IIo 

Hail:JleHo noKanbHoe KBa3unoTeHuuanb

aoe ypaBH9HHe 1 COBM9CTHOe C ycnOBJI eM 

ynpyroil: YHHTapHOCTH. B npeJlenax 6cnbruux 

9H9pi'Hil: BbiBeJleHa pen.IITHBHCTCK8.11 clJopMYna 

ail:Koaana Jln£1 aMnnHTYilhi pacceHHH.II :Ka

ngpHhiX "'aCTHU. Hail:JleHo perueHue 3aoa"'H 

KynoHa JlnSI oeccnHHOBbiX "18CTHU, KO'ropoe 

HMeeT BHil pen.IITHBHCTCKOil: ciJopMynhi Eanb

Mepa, BKniD"'8IDllleH: TOHKYID CTPYKTypy • 

TioKa3aHo, 'ITO ycnosue YHHTapHOCTH 

BbiiTOnH.IIeTC.II B cnyqae KB83HriOTeHUH8nbHhiX 

ypaBHeHHfi Jln.ll llBYX "'aCTHU CO CriHHOM H 

pa3HOil: Maccoft. 

Ha ocHose aHanu3a 9KcnepHMeHTanbHhiX 

Jl8HHhiX o6Hapy)KeH0 1 'ITO MHHMhie "18CTH oa

pHOHHhiX TpaeKTopuft PeJl)Ke pacTyT ITO"'TH 

nuHeli:Ho c pocTOM S • B aToM cny"'ae pac

naJlHhie CBOfiCTBa pe30H8HCOB1 ne)KalilHX Ha 

TpaeKTOpHH, OK83biB8IDTC.II TeCHO CB.II38HHhi

MH C HX M8CCOBbiM cneKTpOMo Ha OCHOBe 

K8CK8JlHOI'O xapaKTepa paCIT8JlOB BbiCillHX pe-

30H8HCOB JlenaeTC.II BbiBOJl1 'ITO aclJclJeKTHBHOe 

B38HMOJlefiCTBHe, OTBeTCTBeHHOe 0/lHOBpe-

MeHHO 38 nepeXOJlbi Me)KJlY ypOBH.IIMH 1:1 38 

M8CC0Bbiil: CrieKTp, .IIBn.lleTC.II nHHeli:Hb!M OT

HOCHTeJlhHO Me30HHhiX noneil:. 

PaccMoTpeHhi pa3nH"'Hbie npuMeHeHH.II 

MOJlenu BeKTOpHOH JlOMHHaHTHOCTH K npouec

CaM ciJoTOpO)KJleHH.II BeKTOpHbiX Me30HOB H 

nenTOHHhiX nap. 

Ha OCHOBe TpeXMepHOI'O KB83HITOTeH

UHanbHOI'O ITOJlXOJla pa3pa6oTaH o6muft MeTOJl 

OITHC8HHSI ITOBeJleHH.II COCT8BHbiX CHCTeM BO 

BHernHHX non.IIX. CciJopMynuposaHhi Bhipa)KeHH.II 

pen.IITHBHCTCKHX ciJopMciJaKTOpOB 1:1 Bbi"'HCneHhl 

penHTHBHCTCKHe nonpaBKH K M8I'HHTHbiM MQ

MeHT8M aTOMOB 1:1 .11/lep. BnepBhie nony"'eHhi 

npaBHnhHbie Bb!p8)KeHHSI Jln.ll ciJopMciJaKTOpOB 

aneKTpOHa 1:1 npOTOHa B 8TOMe B0Jl0p0Jl81 

xoporuo cornacyiDmuec.ll c pe3ynbTaTaMH 

9KCriepHMeHTOBo 

C riOMOlllbiD TO"'HhiX perueHHft ypaBHe

HHfi THna qy-floy nony"'eHo onHcaHHe S-sonH 

ITHOH-HyKnOHHOI'O pacce.IIHH.II JlO 9Hepi'HH 

260 Mas c y"'eTOM HanH"'H.II p - 1:1 a-Me3o

HOB 1:1 npH ycnOBHH BbiiTOnHeHH.II llBYX"'aCTH"'

HOil: YHHTapHoCTH. Hail:JleHo TO"'Hoe perueHHe 

B MOJlenH HH3K09HepreTH"'eCKOI'O pacce.IIHH.II 

C HeOJlHOpOJlHbiM ycnOBHeM KpOCCHHI'-CHM

MeTpHH 1:1 npoBeJleHO cpasHeHMe C Jl8HHbiMH 

ITO riHOH-HyKnOHHOMy pacceSIHHIDo 

C HCITOnb30B8HHeM MeTOJl8 JlHCriepCH

OHHbiX COOTHOill9HHil: riOCTpOeHa TeOpHSI B38H

MOJleil:CTBH.II TT- 1:1 K-Me30HOB B o6nacTH 

9Hepruil: llO 1 fas, xoporuo cornacyiDIIIa.IIC.II 

CO BCeMH ll8HHbiMH ITO pe30H8HCHbiM COCTO.II

HH.IIM TTK -TTK H "" - TT K cucTeM. TipeJlCKa3aHa 



lliHPHHa peaoHaHca B f y, napuHanhHoil: Bon
o 

He (Macca 110 MaB, r .. 350 MaB). 
C~opMynHpoBaH npHHUHn aBTOMoaenb

HOCTH an~ rnyooxo Heynpyrux nenToH-aa
poHHhiX B3aHMOaeii:CTBHil:1 KOTOpb!il: B CO"!e
TaHHH C anreopoil: TOKOB npHBen K BbiBoay 
p~a HHTepeCHbiX npaBHn CyMM1 B "!aCTHOC
TH1 an~ npoueCCOB o6pa30BaHH51 MIOOHHOil: 
napb! B CHnhHbiX B3aHMOaeii:CTBH51X1 aneKTpo
pO~AeHH~ H aHHHrHn.HUHH. HccneaoaaHa aoa
MO~Ha.H CB513b npHHUHna aBTOMOaenhHOCTH 
C Hapy!lleHHOil: KOH~OpMHOil: CHMMeTpHeil:. 

HayqeH npouecc pacce.s~HH.H caer.a Ha 
caeTe, o6ycnoaneHHbiil: non.s~puaauHeil: aapoH
Horo aaxyyMa. Peayn~:.TaThi HMeJOT npaKTH
qecxoe 3Ha"!eHHe B CB513H C BBOaOM B aeii:CT
BHe MalliHH CO BCTpe"!HbiMH aneKTpOHHbiMH 
ny"!KaMH • .llaH aneraHTHbiil: Bb!BOA HH3K03Hep
reTH"!eCKHX TeopeM, ocHoaaHHbiil: Ha aHanuae 
KHHeMaTH"!eCKHX CHHryn.HpHOCTeil: cnupanbHbiX 
aMnnuTya. 

noxaaaHo, "!To axcnepHMeHTan~:>Hoe 
uayqeHHe cnexTpa aneKTpOHOB oTaa"!H B Heii:T
PHHo-aneKTpOHHOM pacce.HHHH noaBonHT 
onpeaenHTb BapHaHT 11• e -B3aHMOaeACTBH51. 
Bhi~CHeHo, "!To cymecTBYIO!llHe aaHHhie He 
npOTHBOpeqaT HanH"!HIO aa~e CHnhHOrO B3aH
MOaeftCTBH51 HeAr.pHao-HeAr.pHHo. Opeano~e
Hhi Ollb!Tbl an.H H3y"!eHH51 np.HMOrO 11 t.--B3aH
MOaeii:CTBH51o 

B38KMOAeilcTBHe 

Q8CTHQ B~COKHX 3HeprHI 

c liAPaMH 

naoopaTOpH51 TeopeTH"!eCKOft ~H3HKH 
Obina HHHUHaTOpOM HCCneAOBaHHft B oonaCTH 
~epHoA ~H3HKH BbiCOKHX aaepruA. HMeHHO 
aaecb Obina paapa6or.aHa r.eopu.s~ o6paaoaa
HH51 'HaaoapbepHbiX' OCKOnKOB1 a TaK~e Teo
pH51 nepeaa"!H oon~:>!llHX HMnyn~:.coa cno~HhiM 

CHCTeMaM ( nerKHM .Hap aM) 1 XOpOlliO noa-
TBep~aeHHa.H Ceftqac paOOTaMH B naoopaTo
PHH ~epHbiX npooneM. Maoro neT TOMY aa
aaa ObinH BBeAeHbi B paccMoTpeHue r.ax aa-
3biBaeMbie 'Maoro'laCTH"!Hhie' CHnhi. Cy!lleCT
aoaaaue TaKHX cun, BHaHMo, noar.aep~aaer.c.s~ 

H B MHoronHOHHhiX npoueccax, aaMe'leHHbiX 
. B BbiCOK03HepreTHl:£eCKHX KaCKaaax. 
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B 1970 roay B na6opaTopHH npeano~e
Ha Moaellb BHyTpH.s~aepHbiX xacxaaoB, corna
cyJOma.s~c 51 c onhiTOM npH ycxopHTen~:>HhiX 
aaeprusn. Paapa6oTaa a~~eKTHBHbiil: MeToa 
paC"!~Ta paaHaUHOHHOil: 3aUIHTbi OT BbiCOKO
aaepreTJ!"!eCKOrO HanyqeaH.s~. Cocr.aanea 
aTnac o•:HOBHhiX xapaxTepHCTHK nuoH-~ep
HhiX H HyKnOH-~epHbiX B3aHMOAeitCTBHH an.s~ 

oonaCTH aaepruil: 50 Maa .. 5 faB. 

P83BKTKe 

MeTOAOB pacqeTa Ha 3BM 

no TeopKH CJIOX<HbiX l!Aep 

K liAepHbiX peaKQKit 

CcBMeCTHO c naTA paapa6or.aHbl HO
Bble npo:-paMMhi an.s~ npoBeaeau.s~ pacq~ToB: 

a) ~neKTpOB BHyTpeHHHX B030y~aef£Hil: 
B ae"!~THhiX aTOMHhiX .s~apax c y'I~TOM B3aHMo
aeil:cTBHa KBa3H"!aCTHU C ~OHOHaMH; 

6) xonneKTHBHhiX Boaoy~aeauil: B c~epu
'leCKHX ltTOMHbiX ~pax; 

B) BpamaTenbHbiX cneKTpOB B aTOMHbiX 
.s~apax c yq~ToM non.s~puaauuoHHhiX a~cjJeKToB; 

r) napahiX BHopauHA B ae~opMHPOBaa
HhiX .HaP lX; 

a) raMOB-TennepOBCKHX pe30HaHCOB 
H CHnOBIIX ~YHKUHA 6er.a-nepexoaoB; 

e) ~aa pacce.HHH.H an.s~ npoHaBonhHbiX 
noTeHUHf .noB. 

CTpyKTypa 

CJIOX<HbiX l!Aep 

B : 969 roay ObinO npeacxaaaao cy
mecTBOBHHHe HOBOA oonaCTH ae~OpMHpOBaH
HbiX HeA~·pOHOH30biTO"!HbiX .s~aep B pail:oHe 
A • 100, 3r.o npeacxaaaHHe CTHMYnHpoBano 
npoBeAeEHe onhiTOB. fleTOM 1970 roaa no
smunuc~:. nepBhie axcnepHMeHTanhHbie aaa
Hbie, nolly"!eHHbie B BepxnH H noaTBep~aaJO
!llHe pac•r~thi, T.e. axcnepHMeHTanhHO oo
Hapy~eHft HOBa.H oonaCTb ae~OpMHpOBaHHbiX 
~ep B pail:oae A .. 100 • 
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D OSIBHmiCb 9KCITepHMeHTanbHbie 'j Kasa

HHSI Ha CyllleCTBOBBHHe B036y)!(JleHHhiX COCTOSI

HHfi, paBHOBeCHhie ne<jlOpMBUHH KOTOpb. X OT

nH'IBIOTCSI OT paBHOBeCHb!X Jle<jlopM8UHt ~Jlep 

B OCHOBHbiX COCTOSIHHSIX, CyllleCTBOB8Hiie CO

CTOSIHHfi TBKOI'O THITB 6binO npeJlCK838 flO 

B flT <I> B 1966 I' OilY, 

.Unsr HSOTOITOB onoaa HCcnenoaaHbi 

CBOi1:cTB8 JlByX<jJOHOHHb!X KB8JlpynonhHO••OKTy

ITOnhHblX <jloHoHoB, PasBHT MeTO!l y'leT9. aH

rapMOHH'IeCKHX nonpaBOK npH B38HMOJl9HCT

BHii <jJOHOHOB paSnH'IHOfi 'leTHOCTH, 

HccnenoaaHhl caoficTaa xonneKTHBHhlX 

BH6paUHOHHb!X COCTOSIHHfi ( KB8JlpyiTOnb lb!X 

1i OKTynonbHbiX) B 'leTHO-'IeTHb!X SIJlpaX 

TpaHcypaHoao.fi o6nacTH, Pacc'IHTaHbi c IeKTpbi 

HepOTBUHOHHb!X B036y)!(JleHHH C y'leTOl\c B38H

MOJlefiCTBHSI KB83H'I8CTHU C <jJOHOHBMH B He

'leTHbiX srnpax penxoseMenhHOfi o6nac'IH, npH 

9TOM HCITOnb30B8nCSI ne<jlopM!ipOBBHHhlil ITO

TeHUHan Caxcoaa-Bynca, 

8hi'IHcneHhi aonHOBbie <jlyHKUHH H onHo

'laCTH'IHhie aHepi'HH nnsr Mep B o6nac rH ax

THHHJlOB, p aCC'IHT8Hbl 9Hepi'HSI li CTpy <Typa 

HepOTBUHOHHbiX COCTOSIHHH He'leTHbiX > nep 

B 8TO.fi o6naCTH, 

PasBHT MeTon y'leTa nonsrpHSBUEOHHhiX 

a<jl<jleKTOB BO BpamaTenhHOM JlBH)!(eHHH 8TOM

Hb!X Mep, 1i HSy'leHbl CBOHCTB8 CHnhHO HCKa

)!(eHHb!X apamaTenbHhiX nonoc B He'leTilbiX 

Mpax, Hccne!lOB8Hbl CBOHCTB8 M8I'HH'I HOI'O 

JlHITOnhHOI'O 1i I'8MOB-TennepOBCKOI'O paso

H8HCOB B 8TOMHbiX SIJlpaX, CHnOBbiX <jl;'HK

UHH M I -nepexonoa H paspemeHHhiX 6e Ta

nepexonoa, a T8K)!(e CBOHCTB8 MOHOIT( nhHbiX 

B036y)!(JleHHH B 'leTHO-'leTHbiX SI!lp8~, 

Dponon*anHch HccnenoBaHHSI o611e.fi 

TeOpHH KOnneKTHBHblX BOs6y)!(JleHHH B aTOM.;.. 

HhiX srnpax, MeTO!l poTOHHhiX onepaTopoa 

HCITOnb30B8H JlnSI OITHCBHHSI BP81Il9HHSI nei'KHX 

Mep, paCCMOTpeHa B03MO)!(HQCTb COBHeCTHO

I'O OITHCBHHSI BpameHHSI H llPYI'HX THITOB B03-

6y)!(JleHHfi, 

Hsy'leHhi saaHCHMOCTH MynhTHn<,nhHhiX 

OCTB TO'IHbiX B38liMOJlefiCTBHH OT ne<jJO:(: M8Uiili 0 

H npenno*eH MeTO!l onpeneneHHSI CHDI·I nap

aoro asaHMOJle.ficTBHSI, nony'laeMbi.fi H:~ ycno
BHSI MHHHMYMB ITOnHOH 8H9pi'HH SI!lpa, 

Ha OCHOBe paC'IeTOB ITOTeHUHan~HO.fi 

aHeprHH ne<jlopMaUHH cosnaaa Monenh nnsr 

OITHCBHHSI CBOHCTB SI!lep nepeXOJlHhiX o6nac

Te.fi H paCCMOTpeHhl H30MepHbl9 COCTOSIHHSI 

pSIJl8 Mep, C ITOMOIIlblO MeTOJla 6o30HHOI'O 

pa3nO)!(eHHSI nony'leH KOnneKTHBHbiH I'8MHnh

TOHH8H JlnSI OITHCBHHSI CBOHCTB napHb!X BH6pa

UHH a nerKHX aToMHhiX srnpax. Dpoaeneao 

HCCneAOBBHHe 38BHCHMOCTH M8CCOBbiX K09<jl

<jJHUHeHTOB oT napaMeTpa ae<jlopMaUHH. BbiBe

AeHhi ypaBH9HHSI JlnSI 9HepreTH'IeCKOH lllenH 

1i '18CTOTbl KOne6aHHH C y'leTOM KOppensrUHH 

B OCHOBHOM COCTOSIHHH 'leTHo-'18THbiX 8TOM

Hb!X SIAep, 

Hp;epHbie 

peaKIVUi 

Paspa6oTaH aaanHTH'IeCKHfi MeTOA onH

caHHSI aeyrrpyroro paccesrHHSI anexTpOHOB 

aa srapax c aos6Y*AeHHeM HHSKone*BlllHX 

ypoaaefi, HccneaoaaHo xynoHoBcxoe aeneHHe 

B peaKUHSIX Me*AY CnO)!(HbiMH SIJlp8Mii H a<jl

<jleKTbl KynoHOBCKOH AHCTOpCHH CTanKHBaiO

lllHXCSI Mep, 

MeTO!lOM <jlaSOBbiX <jlyHKUHil: nony'leHo 

HHTerpanbHoe ypaaHeHHe nnsr aMnnHTYilhi 

pacceSIHHSI, Dpenno)!(eH MeTOA OITHCBHHSI CHC

TeM, B38HMOAefiCTBYIOIIlHX C ITOMOIIlh!O ITO

TeHUHBnOB c 6ecxoHe'IHhiM xopoM, Bhi'IHCne

Hhi rpaHH'IHhie H3MeHeHHSI napaMeTpOB pac

ceSIHHSI B TeOplili MHOI'OKBHanhHOil: CBSI3H, 

Teopm~ 

MaJIOHyKJIOHHbiX CHCTeM, JierKHX .H,ll;ep 

H .H,ll;epHbiH MI0-3BXB8T 

B paMxax MonenH o6ono'leK c npoMe

*YTO'IHOil: CBSI3b!O paCC'IHT8Hbl 9HepreTH'Ie

CKHe CIT9KTpb! 8HOManhHOil: 'leTHOCTH B pSIAe 

nei'KHX 8TOMHb!X SIJlep li HCCneAOB8H I'HI'BHT

CKHH pesoHaHc <jloTonornomeHHSI, 

C HCITOnb30B8HHeM peanHCTH'IeCKOI'O 

ITOTeHUHana JlBYXHyKnOHHOI'O B38HMOAeii:CT

BHSI paCC'IHT8Hbi cpeJlHeKBaAp8Tii'IHbie pa

AHYCb! H30TOITOB KHCnOpOJla 1i KanhUHSia 

Dony'leHbl 'IHCneHHhie pemeHHSI ypaBHe

HHH <f>anaeeBa AnSI CBSI38HHhiX COCTOSIHHH H 

pacCeSIHHSI HefiTpOHOB Ha AefiTpOHaX C JlByX

ayKnOHHbiMii ITOTeHUHanaMH paSnH'IHblX THITOB, 



BonpOCbl 

reopHH MHOI'HX TeJI , 

DpHJIO)KeHH$1 

K KOH,D;eHCHpOB8HHbiM Cpe,D;aM 

Ha OCHOBe MeToaa HepaBHOBeCHOro 

CTaTHCTHqeCKOrO onepaTOpa paCCMOTpeHhl 

HepaBHOBeCHbie npoueCCbl B KOHaeHCHpOBaH-

23 

HbiX Cpe,laXo l13yqeHhi HeKOTOpbie CBOACTBa 

aHrapMOiHqeCKHX KpHCTannOB H ~HaKOCTeA. 

Dp ;)BeneHhi HCcnenoBaHHSI pacceHHHSI 

ynhTpaxononHhiX HeATpOHOB B KOHneHCHpo

B8HHbiX ::penax. 

l13 {qanHCb BOITpOCbl llHHaMHKH ~HllKOC

TeA, H 6J,JnH npenno~eHbl SKCnepHMeHTbl nnSI 

• na6opaT;)paH HeATpOHHOA ~H3HKHo 
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J\A50PATOPVIA 
BbiCOHVIX 
3HEPrVIIII 

B na6opaTOPHH senHCb ~yH~aMeHTano
Hbie HCCne~OB8HHSI B o6naCTH ~H3HKH aneMeH

TapHbiX 'l:8CTHU npH Bb!COKHX aHepl"'HSIX1 Me

TO~H'l:eCKHe paapa6oTKH, HanpasneHHbie Ha 

COBepmeHCTBOB8HHe TeXHHKH axcnepHMeHT81 

nposo~HnHCb pa6oTbi no ycosepmeHCTBOBa

HHID CHHXp0~830TpOHa C uenbro paClliHpeHHSI 

B03MOMHOCTeft ITOCT8HOBKH H npOBe~eHHSI Ha 

HeM ~H3H'l:eCKHX axcnepHMeHTOB. OpH aTOM 

OCHOBHbie ycHnHSI KOnneKTHB8 na6opaTOpHH 

H 6onblli8SI 'l:8CTb ee pecypCOB 6binH HanpaB

neHbl Ha peanHaauHro nporpaMMbi ~H3H'l:e
CKHX HCCne~oBaHHft Ha yCKOpHTene l14>B3. 

Hay'l:Hbie HCcne~osaHHSI J1B3 npoBOilH

na B TeCHOM KOHT8KTe C J1a6opaTOpHeft Bbi

'l:HCnHTenhHOA TeXHHKH H 8BTOM8TH38UHH 

H C na6opaTOpHSIMH H HHCTHTyTaMH CTpaH

y'l:aCTHHU Ol1~l1. 

HayqHo
Hcc~eAOBaTe~bCKHe 

pa6oTbi 
flOBe,lleHHe 

aMIIJIHTY .ll pacce.HHH.H 

B 38BHCHMOCTH 

OT 3HeprHH 

B38HMO,lle~CTBY~~ qaCTKU 

1. l1ccne~osaHHe llH~~epeH
UHanbHhlX ce'l:eHHA ynpyroro pd-
p a C C e Sl H H S1 H yTO'l:HeHHe napaMeTpOB Ha

KnOHa p p -pacceSIHHSI B o6naCTH aHeprHA 

10-t70 faa npOBO~HnHCb Ha yCKOpHTene l14>B3. 

l13MepeHbl ~eACTBHTenbHbie 'l:8CTH aMnnHTY~ 

p p - H p d -pacceSIHHH. 3xcnepHMeHTanDHbie 

peaynoTaTbi nony'l:eHbi c noMOIIIbro csepxasy

KOBhiX I"'830Bb!X BO~OpO~HOA H ~eATepHeBOA 

MHllieHeA. BayTpeHHHA ny'l:oK ycxopHTeng 

MHOI"'OKpaTHO nepecexan MHlli9Hb B Te'l:eHHe 

300 MCeK. llJHpHHa MHllieHH COCT8BnMa OKQ

no 4 eM. 

Ha pHc. 4a,6 npHBe~eHbi cnexTpbi npo

TOHOB H ~eATpOHOB OT~8'l:He B K8'19CTBe npH-



2 • .aHpeKrop na6oparopHH Bb/COKHX 3HeprHil npcxjJeccop A.M. Bani!HH Bb/CTynaer 

HB ceCCHH Y'leHoro COB6T8 0/1H/1 C C0061IleHH6M 06 Y CKOpeHHH 1!6iiTpOHOB HB CHHXpo

t/Ja30TpOHe. J1cnOflb30B8HHe YCKOpHrenH B HOBOM K8'16C TB6 C031!86T npel!nOCblflKH llflH 

p83BHTHH HCCfl61!0B8HHJl B o6naCTH penHTHBHCTCKOJl ~epHOJI ¢H3HKHo 

• 
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~ S. rpynna y'li!HbiX fla6oparopHH Bb/CD-

KHX 3HeprHR Beaer o6pa6orKy 3KCnepHM6H

TBnbHbiX aaHHbiX o6 ynpyroM pacceRHJtH 

nporOHOB aebrpOHBMH1 nony'I6HHbiX HB cep 

nyXOBCKOM yCKOpHrene. 

.t~N 
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~ 
4. 3HeprerH'16CKH6 cneKrpbl 'IBCrHll 

oraa'IH or B3BHMOaeRcrBHH nporOHHOrO ny'I

KB yCKOpHrenSl J14JB3: a) CO CTpybHOb 

aeRTepH8BOR MHUI6Hbl0; 6) CO CTpyRHob 

BoaopoaHob MHUI6Hbl0. MaKCHMYM B cneKT

pax o6ycnosneH: a) aeRrpoHaMH oraa'IH 

OT KOrepeHTHOR peBKll-,H . pd -+ pd 

6) nporoHaMH oraa'IH or ynpyroro pp -

B3BHMOaeRcrBHilo 

j 
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5, .aHt/14JepeHUHSnbHb19 C9'l9HHH: a) ynpyroro pp -OSCCBHHHH npH 3HeprHII npOTOHOB 

t 
<( 

E 

0.1 

70 F3B, 6) ynpyrorO pd -pSCC9HHHH npH 3HeprHH npOT<>HOB 34 Fas. 

6. CpsBHeHHe axcnepHMeHrsnbHbiX asHHbiX o semecrse.rHbiX qscrHX sMnnHTYllbi ynpyroro 

pp -pBCCeHHHH ( 8 ) H ynpyroro pd -pBCCeHHHH ( 6 ) C Bb/BOllSMH llHCnepCHOHHb!X Co

OTHOLU9HHJ1, 
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Mepa Ha pRe. 5 a,6 rrpetleTaBneHbi JlH(jlllepeH
unanbHhre ee"l:eHHSI yrrpyroro p p- If p d - pae
eeSIHHSI rrpH 70 If 34 faB. Ha:ittleHHhie 3Ha"'e-

Repp(O} Re d (0) 
HlfSI a P p"" Im PP(V) H a pd.. lm:d (0) B 

3aBHeHMOeTH OT :3Hepi'Hif IIpOTOHOB tlaffbl Ha 
pRe. 6 a,o eoOTBeTeTB9HHOo 3tleeb )1(9 IIOKa-
3aHbi pe3ynbTaTbl pae"'~TOB IIO tlHerrep::HOH
HhiM eoOTHOIII9HHSIM H :3KeiiepHM9HTanbffhie 
peaynbTaThi tlpyrHx paooT. 

0THOIII9Hife B9IIIeeTB9HHOH qaeTH aMIInH
TYJlbl yrrpyroro PP -paeeeSIHHSI K MHHMOH e 
yBenH"'9Hif9M :3Hepi'Hif IlpOTOHOB MOHOTOHHO 
yMeHbiiiaeTeSI IIO aoeomOTHOH B9nH"'IfH(' OT 
a =-0,32:!:_0,04 rrpH 8,5 faB tlO a =-0,1 :!:_0,04 

IIpH 70 faB. llng eny"'aSI p d -paeeeSIHl:SI eOOT
BeTeTBy!OIIIHe 3Ha"'9HHSI H3M9HSI!OTeSI o·r a = 
=-0,23:!:_0,04 rrpn aHeprHH 23 faB tlO a = 
=-0,13:!:_0,04 IIplf 60 faB. 

TaKHM oopaaoM, aKerrepHMeHTam.Hhie 

tlaHHbl9 0 IIOB9tl9HHH IIapaMeTpa HaKnC Ha 
tllf<jlpaKUHOHHOI'O KOHyea yrrpyrHX pp - II p d
paeeeSIHHH H 0 IIOB9tl9HifH <jla3hl aMlin¥. TYJlhl 

aTHX rrpoueeeoB BOnHaH HynSI rpatlyeoB 
(B oonaeTH lfHTep<jlepeHUiflf KynOHOBeK,)I'O 
If Sltl9pHOI'O paeeeSIHHH) He IIpOTHBOpe·IaT 
BbiBOAaM aKeHOMaTH"'eeKOH TeOpHH IIO lSI. 

2. !1eenetlOBaHHe aeHMIITOTH
qeeKOI'O IIOB9tl9HHSI aMIInHTYithl 

paeeeSIHHSI " orrpetleneHHe ar.eK
TpoMarHHTHoro <jlopM<jlaKTopa K 0 -

M e 3 0 H 0 B B Oil biT aX IIO pereHepaUHH K 0 -

M930HOB BetlyTeSI Ha yeKOpHTene !1<1>E3 B 
IIy"'Ke H9HTpanbHbiX "l:aeTHU e IIOMOJ!lb lO Mar
HifTHOI'O HeKpOBOI'O erreKTpOMeTpa, pa5oTa!0-
1119I'O Ha nHHHH e 3BM B3CM-3M. O::HoB
Hhie eBoHeTBa IIy"'Ka If erreKTpOMeTpa IIpH-

Ta6nHua 

fly"'OK 
p a3Mep y BOtlOpOtlHO:i% 

MHIII9HH 
fopH30HTanbHaSI pae
XOAHMoeTb 
BepTHKanbHaSI paexo
tlHMOeTb 

2 
40x65 IV M 

:!:_0,35 HpaA. 

:!:_0,6 Mpatl. 

PaaMepbr 
llnHHa BOtlOpOtlHO:i% MH
III9HH 
llnHHa 30Hhl paerratla 
llnHHa yeTaHOBKH 

MarHHT 

l1eKp0Bbl9 KaMepbl 

P aapeiiieHHSI 
KooptlHHaTa TpeKa 
~X.~Y 

flpoeTpaHeTBeHHbiH 
yron ~e 

KooptlHHaTa TO"'KH 
paerratla ~ Z 
l1BapHaHTH8SI Maeea 

~ mmr 

l1HTeHeHBHOeTH 
flpOTOHbl Ha MHIII9Hb 

He:itTpOHbi B rry"'Ke 

K0 -Me30Hhi B rry"l:Ke 
CKopoeTb aarryeKa 
(max) 

3 M 
6 (10) M 

15 M 

3 
200x100x25 eM 

3 
600x420x8 MM 

:!:_0,3 MM 

:!:_0,4 Mpatl. 

:!:_3 eM 
:!:_3,5 MaB 

11 
10 rrpoToH/UHKn 

6 
-5xl0 HeHTp./UHKn 

4 
-5x10 K 0 lunKn 

30 eoo./UHKn 

CKopoerb HaKOIIneHHSI v 0 -10 eoo.IUHKn 

CKopoeTb HaKorrneHHSI K0 -10 K 0/qae. 

B9A9Hbl B TaonHUe H HnniOeTp!ipyiOTeSI 

pne. 8-t10. BenH"'HHhi ee"'eHHli H <jlaahi aMrr

nHTYJl K 0 
... K 0 -pereHepauHH B HHTepBanax 

L S 

paanH"'HhiX aHeprnli orrpetlenSIIOTeSI no HHTeH-

eHBHoeTH paerratlOB K 0 
- H K 0 -Me30HOB 

L S 
Ha tlBa 3apSI)K9HHbiX IIHOHa B paeiiatlHO:i% 00-

naeTH 3a 3-MeTpOBOH )K!iJlKOBOAOPOtlHOH MH
lll9Hb!O. 

flpetlBapHTenbHbie peaynbTaTbl :3KerrepH
M9HTOB IIpetleTaBneHhl Ha pRe. 11 H 12. 3a

Kn!O"'9HHSI 0 IIOB9tl9HifH <jla3bl H aMIInHTYJlhl 
pereHepauHH MoryT ObiTb rrony"'eHbi rroene 
yBenH"'9HHSI eTaTHeTHKH H 1Ip0B9A9HHSI 6onee 
TIIIaTenbHOI'O, tl9TanbHOI'O aHanH3a B03MO)K

HhiX eHereMaTH"'eeKHX OIIIHOOK. 

3. C T p y K T y p a aM II n H T y tl bl y II p y
I'OI'O 77--paeeeSIHHSI B HHTepBane HM
rrynbeOB 2•7 faB/e H3y"'aeTeSI B :3KeiiepHM9H
TaX Ha eHHXpo<jla30TpOHe. 



7, B onbiTax no HCCnellOBBHHIO pere

HepaUHH KO -Me30HOB H8 cepnyXOBCKOM yc

KOpHTene HCUOnb3yeTCH 3-MeTpOBBH JKHJlKD

BOJlOpOJlHBH MHllleHb, 

.. : 

B. CxeMa pacnonoJKeHHH annaparypbr 

HB rry'IK6 HeifrpanbHblX 'IBCTHU, 

9, PacnpeQeneHH6 lJO HHBBpHBTHO#MBC

ce sce x QByxnyWJeBMX cnyWJaes, 3aperscrpH

posaHH MX yCTBHOBKO#, B llp61lllDnOJK6HHH1 'ITO 

o6e 3 pSDK9HHMe .,BCTHUM eCt'b llHOHM: tr + . , 
T7T1 INVAR/4NT MASS 

12400 EVENTS 

......... ······················ 
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10, Pacnpe.aeneHHe 110 HHBBPHBHTHOil M<IC

C8 17' + 17'- P.BY:JCIIY'l8Bb1JC C06biTHil1 P.11R KO: •o

pb!X CyMMBpHbiJl BeKTOp HMllyllbCB HMeeT MB

nbiJl yron ( (J) c HanpaBnenHeM .P.BHJKeJHB 

'lBCTHll 11Y'IK8, O'leBHP.H01 'ITO C06b1THH1 trnH 

KOTOpb!X (J!J 5_ 6xJ 0-7 pa.P.HBH H MB< •ca 

~ 500 M3B/C2, BBnHIOTCH KBH.P.H.P.BTBMJ. B 

K 0 -Me30Hbl, . 

~~+4 
+ 6, Wn )-61 (K•n) 

+ DrtcKey et at 

3 

2 

5 40 15 

m Du6na -SerpuKhov 

20 25 30 .35 PC 
40 'Gev) 

~ 

11, 3aBHCHMOCTb OT 3HepTHH p83HOCTH 

- + 
nonHbiX ce'leHHil K0p- K0 p H K-n - K n • 

12. t/Ja3a aMnnHTY.P.bi ferenepauHH B 38-

BBCHMOCTH OT 3HeprHH K -Me30HOB, 

....... 

"9 (J-!) II 

(rod} 4-. DJ Dnckey et a 

't' ~_ a Serpul<hov + Duon 
-31 f ~ ' 

t + ++ _l_ __ 
-2 ----f --- : _!9:_______ f + ' 

30 t PC(Gev) 

-1 

25 

t fl. B. Brody etall. 

20 5 /0 15 
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18. BellH'IHHbl OTHOlllBHHR B81ll8CTB8HHOR 

1C MRJIMOR 'IBCTJI BMilllllTy/1bl ynpyroro ,-p -

pscceHHHR B 3BBHCHMOCTH OT HMIIYilbCB IIHo

HOB B n.c.K. II JIX CpBBH8HH8 C pBC'l~TBMJI 110 

/1RCII8pCROHHblM COOTH01ll9HRRM (nllBBHble 

KpllBble). II - /18HHb18 HBCTORlllBR ps60Tblo 

a)ITpH llOMOmH cneKTpOMeTpa H3 6ec

ifJHnbMOabiX HCKpOabiX K8M9p Ha nHHHH C 

3BM B3CM-4, c HcnonbaoaaHHeM a TPHI"'I"'e

pe 1"'830abiX JlHifJiflepeHUHanbHbiX qepeHKOaCKHX 

C"'~T"'HKOa JlnH Jl9T9KTHpoaaHHH paCCeHHHH 

llHOHOa H8 Manbre y!"'nbi a JKHJlKOaOJlOPOJlHO:tt 

MHlli9HH 1 H3MepeHbl JlH~epeHUH8nbHbi9 Ca"'e

HHH ynpyi"'OI"'O pacceHHHH OTpHU8T9nbHbiX 

llHOHOa a o6naCTH KynOHOaCKOA HHTeplflepeH

UHH npH HMnynbcax 1,91; 2,44 H 5,65 faa/c. 

PHc. 13 HnmocTpHpyeT nony"'eHHbre peaynb

TaTbr. 

TaKHM o6paaoM, aaaepll!eH UHKn pa6oT 

UO HCcneJloaaHHIO ynpyi"'OI"'O 77-p -paCC9HHHH 

Ha Manbre yl"'nbi a HHTepaane aHepi"'H:tt llHOHOB 

2+7 faa. 3TH Jl8HHbi9 HanHIOTCH 9JlHHCTaeH

HbiMH a YK838HHOM HHTepaane aHepi"'H:tt H Ha

XOJlHTCH a XOp0lli9M COI"'n8CHH C npaJlCK83a

HHHMH JlHCllepCHOHHb!X COOTHOlli9HHAo 

6)B peaynbTaTe o6pa6oTKH lfloToi"'pa

ifJH:tt c 50-caHTHMeTpoao:tt I"'enHeaoA KaMephl 

BHnbCOHa, o6ny"'eHHoA oTpHUaTenbHhlMH 

llHOHaMH C HMllYnbC8MH 4,48 H 6,13 faa/c, 

MeTOJlOM cneKTpOMeTpHpoaaHHH "18CTHU OT

Jl8"1H H3MepeHbl JlHifJifJepeHUH8nbHbi9 C9"19HHH 

ynpyi"'O!"'O 11-a -pacceHHHH a o6nacTH nepe

JlB"' t : 0,046 < t < 0,074 (faa/c)2. Peaynb

TaTbi llOK838Hbl Ha pHC. 14 a,6. 

31 

SOt 
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14, /1Ht/NIJepeHllHBilbHb18 C8'18JIIIR ICOT'epea

'f'ROT'O fT-a -pBCCBSIHBR ( .B O'f'ROCR'f'ellbRbi1C 

8/1BHBIHI1C) .B 3BBHCBMOC1'H OT nepeJZBHHOT'O 

BMnymcs. 
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4. n o n H bi e c e 'i e H H Sl B a a H M o -

aeACTBHSI nHOHOB C npOTOH8MH 

B HHTepB8,1Ie 9Hepl"HA 8 .. 7 ras H3MepeHbl H8 

CHHXpocjla30TpOHe C npHMeHeHHeM HOBOA, -

paapaooTaHHoA B naoopaTopuH annapaTyp bi -

I"830Bb!X aucjlcjlepeHUH81lbHbiX 'iepeHKOBCKHX 

roaocKonos. nonHbie ce'ieHHSI H3MepeHbi npu 

HMnym,cax nHOHOB 3,88; 4,62; 5,33 H 

6,03 ras/c c aocomoTHOA OWHOKOA 50-t6 0 
MHKp008pH, BKniO'i8IOWeA CHCT9M8TH'i9CKYIO -

20 MHKpo6apH. Ha puc. 15 npHseaeHbi p e 

aym,TaTbi aaHHoA paooTbi BMecTe c peay m,

TaTaMH ,apyrux paooT. PHCYHOK HnniOCTp H

pyeT npeHMyiUeCTB8 HOBOI"O MeToaa H3M epe

HHA nonHbiX Ce'ieHHA 'i8CTHU Bb!COKHX a a ep

I"HA no Cp8BHeHHIO C npHMeHSIBWHMHCSI p aHee. 

/ 
,~I 

15. flOJIHbi6 Ce'leHHH (B MHnnH6BpHBX) 

B3BHMO,aeRCTBHH OTpHUBTenbHhlX liHOHOB C 

llpOTOHBMH B 3SBHCHMOCTH OT HMllynbCB liHQ

HOB (F9B/c). 

16. J13MepeHHH C BbiCOKOR TO'lHOCTbiO 

liOnHbiX Ce'leHHR tr- p -B3BHMO,aeRCTBHH 

BbinonHeHbi c noMOUI.biO HOBOR annaparypbi -

rB30BbiX llHI/KIJepeHllHBnbHbiX 'lepeHKOBCKHX ro

,llOCKOllOBo PacceHBBTeneM cny)I(Hna cneuH

anbHBH )I(H,llKOBO!lOpOilHBH MHUI.6Hb C llnOCKHM H 

OKHBMH H C BbiCOKOR CTB6HnH3BUHeR nnoT

HOCTH BO!lOpO,aa. ....... 

~ 
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MexaHH3M 

po~eHHH H pacnaAa 

ti8CT~ H pe30HaHCOB. 

noncK HOBb~ pe30HaHCOB 

1. Pa6oTbi no HayqeHHIO 77-p
saaHMoae~cTBH~ H KorepeHTHoro 
pO)KJleHHH pe30HaHCOB B 77-C- B3aH
M 0 Jl e ll: C T B H .H X ll pH 40 f 9 B B HCTeKWeM 
roJly senHCb a HanpasneHHH cosepweHCTBo
saHH.H porpaMMHoro o6ecrre'leHH.H, Tipose
peHhi Jle~cTsyiOIUHe nporpaMMbi Jln.H o6pa-
6oTKH CHHMKOB C 2-MeTpOBOil: rrporraHOBOil: 
KaMepb1 1 H Ollpe,lleneHbi TO'IHOCTH H3MepeHH.H 
TpeKOB, CoaJlaHa nporpaMMa MOJlenHposaHH.H 
nepH<jlepH'IeCKHX co6biTH~ - ¢>AP¢>0PC H 
-nporpaMMa fE0¢>YIT-1 Jln.H reoMeTpH'IeCKO~ 
H KHHeMaTH'IeCKO~ o6pa60TKH C06hlTH~ Ha 
B3CM-6 H CDG-1604A. Paapa6oTaHbi Ho
Bbie MeTOJlbl llOHCKa H3nOMOB Ha TpeKaX1 

orrpeJle eHH .H napaMeTpos TpeKOB e ± H Jlp, 

2, BaaHMOJlell:cTBH.H oTpHua -
T e n b H bl X ll H 0 H 0 B C ll p 0 T 0 H a M H rrpH 
HMITynbCe 5 f9B/C H3y'laiOTC.H Ha OCHOBe 
CHHMKOB C 1-MeTpOBOil: )I{HaKOBOJlOPOJlHO~ 
KaMepbi (cosMeCTHO c Yl¢>83 f.llP H nBTA). 
Yla aHanHaa 6-ny'leBhiX co6biTH~ nonyqeHbi 
pacrrpeJleneHH.H noKaHanaM peaKUH~, ceqe
HH.H 9THX peaKUH~ H ceqeHH.H o6pa30BaHH.H 
pe30HaHCOB, 

KaHan lJHcno a (MK6) 
C06biTHll: 

17-p-+ p.217+ 317- 710 283:!:..15 

17-p -+ p 2 17+ 3 17- 17 0 863 348:!:..17 

77-p -o3 17 +317-n 253 103±..7 

17-p -+p 2 17+317-k17° 220 88±.7 

( k > 2) 

rr-p -o317+317-k17°n 269 109±..8 
( k > 1) 

Bee KaHanbi 2310 932±..39 
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Ha pHc. 17 npHBe.aea cneKTp scpcpeJ:THB

HhiX MaCe CHCTSMbl 17+17 -17 °H3 peaKUHH ~ -p-. 

... p "+"+"-"_"_"~ ITo ocH a6cUHcc oTnmKe :~a 

Macca 9TOH CHCTSMbl B fsB/c2 
1 no OCH op

.QHHaT - 'IHCnO Ha6mo.aaBIIIHXCSI C06b!THH Ha 

HHTepBan 0,02 fsBic
2

• ITyHKTHpHa.sr KPHEa.sr -

cpHT 9KcnepHMeHTallbHhiX .aaHHhiX no F (t )
Mo.aenH, CnnoiiiHaSI - cpHT 9KCnepHMSHTaJ1bHhiX 

.aaHHhiX no F ( t ) -Mo.aenH nmoc pacnpe :~ene
HH.sr no BpaH:T-BHrHepy. Ll.aHHbie yKa3biB :!.JOT 

aa CHllbHoe o6pa3oBaHHe w 0 • B .aaHHoH: peaK

UBH, OT'l~TIIHBO cpHKCHpyeTCSl TJ 0-Me30H, 

pr-=-. 'Hw• 
p PJf~lf7T-.Jr1r• 

'j,....-

k( uu' -- B.W. • F(i} 

"''I. ----- F(~' 

l 
Ill 

~ 
0 .${J() .1(J() .IIJD tf()() l..i" 

N 1 r'1r7T'J Gt.v 
17. CneKf'p 94Jt/leK7'.BHbiX MBCC CKCTEMbl 

,.+,.-,.o B peBKUHH trP->Ptr+tr+tr-tr-trtroupH 

KMnynbCe nai:tBI0111.HX 07'pHUB7'e11bHbiX nHO.lOB 

5 ras/c. 

3. l1 C C n e .Q 0 BaH H 5I B 3 a H M 0 .Q e fi C T

BHSI npOTOHOB H 77--MeSOHOB C HyK

noaaMH H SI.QpaMH npoBO.QHnHCh C noMOIIIh!O 

cpoT09MynhCHH, o6ny'leHHhiX Ha yCKOpHTene 

l14>B3 npoToHaMH c saeprHefi 60 fsB. IToKa-

3aHo, 'ITO cpe.QHSISI MH0)1{9CTBSHHOCTh 3ap.sr

)I{SHHbiX 'laCTHU B 77-p-CTOnKHOBSHHSIX MSHSI-

" £0,36±0,04 
STCSI C 9HeprHeH ITO 3aKOHy<rl>• . 

4. IT p H H 3 y 'I e H H H H e fi T p a n b H hi X 

6 0 3 0 H 0 B, pacna.aaJOIIIHXCSI Ha 7T 0 -M930Hbl 

H raMMa-KBaHTbi, onpe.aeneHbl BepOSITHOCTH 

0 
pacna.aa K ... 277 ° , Pa6oTa BbiiiOnHeHa coB-

MecTHO C l1T34> Ha KCSHOHOBOl!: KaMepe, 

ITpoaHanH3HpOBaHO OKOno 1 MHnnHOHa CHHM

KOB (H3 HHX 350 Tb!CSI'i B J1B3). Hal!:.aeH01 

'ITO 

K ... "
0

"
0 

l TJ l .. _L ___ = (2,02 ± 0,23 )x 10 - 3
• 

oo K _. 17 o 17 o 
s 

3To cornacyeTc.sr c TeopeTH'IeCKHMH npe.a

CKa3aHHSIMH H ycTpaHHST npOTHBOpS'IHBOCTh 

paaee HMSBIIIHXCSI 9KCnepHMSHTanhHb!X .aaH

HhiXo 

3aBepiiieH UHKn pa60T no HCCne.aOBaHHIO 

Hel!:TpallbHbiX 6o30HOB 1 pacna.Qa!OIIIHXCSI Ha 

raMMa-KBaHThi B peaKUHH "++n->p+X, X ->k·y 
ITpoCMOTpeHO 500 Tb!CSI'I CHHMKOB C 55-caH

THMeTpOBOH KCeHOHOBOH KaMephlo Hal!:.aeHO 

1362 C06b!THSI1 Y.QOBneTBOPSIIOIIIHX 9TOl!: peaK

UHH, ITony'leHhi cne.ayJOIIIHe pe3ynhTaThi: 

a) no pacna.aaM TJ -Me3oaa: 

R =~I]__= (57 ±9 )% , 
1 TJ ( HefiTp, ) 

TJ (IT Oyy) 
R = =01±3)% 

2 TJ ( a:efiTp. ) ' 

TJ (3 7T 0) 
R

3
= =(32±9)%; 

TJ ( a:el!:Tp, ) 

6) no pacna.aaM w -Meaoa:a: 

Rz 

R 
2 

w 
0 

( TJ y ~..J:::l- (22 ± 8)%, 
-;:-o{: oy) 

wo (77 o" oy) = (16 ±13 )%. 

wO("Oy) 



3~eKTpOM8rHHTHaH 

CTpYJ<rypa 
9~eMeHTapH~ qacTHQ 

1. PallHaUHOHHbie pacnallbl oo-

3 0 H H bl X p e 3 0 H a H C 0 B HCCJlellOBaJlHCb 

C nOMO!llbiO cneKTpOMeTpa H3 'lepeHKOBCKHX 

C'I~T'IHKOB noJIHOI"'O nOI"'JlO!lleHHSI H HCKpOBblX 

KaMep, J.13MepeHO Ce'leHHe Oopa30BaHHSI 

Tf 0 -Me30Ha B OOJlaCTH MaJlbiX nepella'l HM-

nyJlbca B peaKUHH 11-p ... Tf 0 Tf npH HMnyJlbce 

nHOHOB 7 faBle, Ha pHc. 18 noKa3aHbi pe-

3YJlbTaTbi aToi!: paoOTbl BMeCTe C llaHHblMH, 

nony'leHHbiMH Ha CHHXpo4Ja30TpOHe npH HM-

35 

nynbce nHOHOB 4 faBle, naHHbie yKa3btBaiOT 

Ha OTC:'TCTBHe nnaTO B llH4J4JepeHUHaJlbHOM 

Ce'leHHII llJlSI HHTepBaJla 0 :S(t~0,24(faBic)2 
H Ha H3MeHeHHe HaKJlOHa npH nepeXOlle K 

MaJibiM nepellaBaeMbiM HMnyJlbcaM [t I ~ 
2 

0,02 (f ~BIC) , , 

2. nnSI HCCJlellOBaHHSI aneKTpO

Mal"'HF. THblX pa3MepOB 77- -Me30Ha 

C03llaH<I aKcnepHMeHTaJlbHaSI ycTaHOBKa -

6eCtPHJli>MOBblft HCKpOBOi!: cneKTpOMeTp Ha 

JIHHHH c: 3BM, YcTaHOBKa nepe6a3HpOBaHa 

B J.1<J>B.3, npOH3BOllHTCSI ee KOMnJleKCHaSI Ha'"' 

JlallKa .Ia ny'IKe OTpHUaTeJlbHb!X nHOHOB C 

SHepl"'H·~A 50 fa&, 

rr·+ p -n + '1 + P,.= 4 G~ /c 1 
' 

18, 0.HI/HIJepeHU.HSJ7bHOe C6'16HHe 

of5pa30BBHHSI 11 O -Me30HB B peSKU.HH 

,- P ... n 11 o • 

200 9 Prr-= 7 GeV /c 

+ + r + 
..-... f "-100 

t? f y f 
0 

;;;:-
Cb 

~ 
""' .Q 

50 ~ 

f '--~ 't::) 
"'0 

20 

10 
0 .05 .10 .15 .20 .25 

-t (GeV/c) 
2 
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19. lJ.nR H3MepeHHR aneKTpOMBI'HHTHbiX 

pa3MepOB nHOHB B OnbiTBX no HCCneP.OBBHHIO 

"*'-pacceRHHR (HMnynbc nnoHoB 50 TaB/c) 

C03P.BH 6eccjJHnbMOBbiit HCKpOBOJt cneKTpOMeTp, 

pa6oraromnlt Ha nHHHH c 3BM. B ycraHOBKe 

HCnOnb3YIOTCR npeUH3HOHHBR ~HP.KOBOP.OpOP.

HBR MHUI6Hb H 18 npOBOnO'IHbiX HCKpOBbiX 

KBMep C MBI'HHTOCTpHKUHOHHbiM C'beMOM HH

cjJopMBUHH. 
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3. Be a eTcH Hay 'i e H He an e K T p o
MarHHTHbiX csoi!:cTs K 0 -Me3oH<•B. 

a) Ha cuHxpocjlasoTpoHe c noMOIUbiO 
cTpHMepHoi!: KaMepbi CKM-100 c KOHsevro
poM BHYTPH ee pa6o'l:ero o6'beMa usy'l:a. tc g 

pacnaa K ~-+ 17+17- e+ e- • HaaaeHo, 'iTO 

W(K 0L-+17+17-e+e-) 4 < w-. 
W ( K ~ .. Bee KaHanbi pacnaaoB) -

6) C llOMOIUhiO MarHHTHOrO cneKlpO
MeTpa C HCKpOBbiMH KaMepaMH Ha nHHH i 

"' 

c 3BM B3CM-4 (ycTaHOBKa CKI1cl>) npo- "' 
BOllHnCH llOHCK B03MO*HOrO acjlcjleKTa pe~e-
HepaUHH K 0 

-MesoHOB B MarHHTHOM none. 
HaaaeHo1 'iTO sToT scjlcjleKT (s ycnosHbn: zo 

eaHHHuax) p. 0 :!, 10 -
2 

, rae p. 
0

- "'KaOH ibii!: 
MarHeTOH' o 

fl<1HCK 

H HCCAeAOBBHHe pe30HaiCOB 

B )'J!>yx

H MHOro6apHOHH~ CHCT~Max 

Ha OCHOBe CHHMKO.S C 55-CaHTHM•~Tpo
BOi!: nponaHOBOi!: KaMepbi, o6ny'l:eHHOi!: H•~i!:T

pOHSMH CO cpellHHM HMllYnhCOM 7,2 fai./C, 
H3y'ianHCh B3aHMOllei!:CTBHSI Hei!:TpOHOB ~~ 

gapaMH yrnepoaa, npHBOllHIUHe K o6pa3•>Ba
HHIO CHCTeMbi (A p) • Hai!:aeHo H o6pa6oTa
HO 1165 co6biTHA, coaep*amux A -runepoH 
H npOTOHbl (798 C06biTHi!: C OllHHM np01'0HOM 
H 367 C06biTHi!: C llBYMH npoTOHaMH) o 

CneKTP acjlcjleKTHBHbiX Mace cucTeMbi (A p) 
npuseaeH Ha puc. 20a. BHllHbi nHKH npl! 
Maccax cucTeMbi 2058, 2127, 2252 Ma11/c2 

2 
H B pai!:oHe Mace (2154~2214) MsB/C 1 Ha-
XOllHIUHecg B xopoweM cornaCHH c paHne 
nony'ieHHbiMH B na6opaTopHH pesyn~>TaTa
MH npH HCCnellOBaHHH B3aHMOllei!:CTBHSI 

10 

IS 

10 

5 

10$1.- 2'1~ z;~ z21Ji, z2.s~t 1Miil i~ ~Pit 11t.# ~soli ~--rrr-:.,t""vJ 

.......... 
20. CneKTPbi at/JijJeKTHBHblX Mace A p 

( a) H AA (6 J , nony'leHHbie npH o6pa-

6orKe CHHMKOB c 55-caHTHMerposoit nponaHo

soit UY3blpbKOBOit KBMepbl, o6nyqeHHOit HeitT

pOHSMH CO cpeJlHHM HMnynbCOM 7,2 ras/c, 

~ 

t" .. 
t"' 

17- -Me30HOB C HMnynhCOM 4,0 fss/c C 
gapaMH yrnepoaa. UJI ~.351 ~471 ~S!JI 2711 2831 2951 ~'~' .. {!'"") 



no nepBOMY nHKY Ha.l!:neHbl llJlHHa pac-

( ) -13 
CeSIHHSI a( A.pf= -2,0:!:,.0,5 x10 CM H a<jJ-

<t>eKTHBHbi.l!: pallHYC CHCTeMbJ{A.p) : r (A.p) == 
-13 ° 

==(2,5:!:.0,8)x10 CM, KOTOpbie COI'JlaCyJOTCSI 

C JlaHHbiMH llPYI'HX Jla6opaTOpHi!:. 
B cneKTpe a#eKTHBHbiX Mace CliCTeMbi 

(A p p) aa6nJOnaeTcsr oco6eaaocTb B o6nac-

TH Mace (3042-3092) Maa/c
2

• 

Ha.l!:neao 50 A.A. -co6biTHi!:, cneKTp a<jJ

<i>eKTHBHbiX MaCe KOTOpbiX npHBeJleH Ha 
pHC, 206. 

TeopeTHqecKHe 

HCCJie,ll;OBa.HH.H 

B <lJH3HKe 

9JieMeHT8pHbiX 

t~acT~ 

B o6meM nnaae noKaaaHa aenpepbiB

HOCTb nepeXOJla OT TO)KJleCTBeHHbiX "'aCTHU 
K HeTO)KJleCTBeHHbiMe n OJly"'eHbl COOTHOIIIe
HHSI, OnHCbiBaJOIIIHe HHTep<i>epeHUHOHHbie SIB

JleHHSI B npoueccax C y"'aCTHeM pe30HaHCOB, 
H JlaH HOBbi.l!: cnoco6 onpeneneHHSI IIIHpHHbl 
yaKHX peaoaaacoa. 

Paspa6oTaHa TeOpHSI HOBOI'O HHTep<i>e

peHUHOHHOI'O MeTOJla H3MepeHHSI BpeMeHH 
)KH3HH I. 0 -I'Iinepoaa. Ha ocaoae llHcnep

CHOHHbiX COOTHOilleHH.l!: npOBelleH UHKJl HC
CJlellOBaHH.l!: aCHMnTOTH"'eCKpi'O nOBelleHHSI 
ynpyi'oi'o paccesrHHsr K , K , rr ± aa 

ayKnoaax li ne.l!:Tpoaax. 
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CoaeitmeHCTBOBa.HHe 
y 

,n;eHc'rByiOmHx 
H pa3pa6oTKa 
HOBbi( 

<PH3HlieCKHX IIpH60pOB, 
ycTpOHCTB, 
YCTaliOBOK 

Co3~aHHe ycTaHOBKH 

C 2-MeTpOBO~ 

)I(H~oso~opo~o~ 

KaMepo~ 

npc BelleHO llBa nJiaHOBbiX BOilOPOilHb!X 
nycKa yc~·aaoBKH. KaMepa noni'oToaneaa 
K 3aKJl!O"'fTeJlbHOMy, TpeTbeMY, nycKy B 
ny6He, MonenlipOBaHHe rr- p -B3aliMOJlei!:cT
BH.l!: npH ~.o faa c nocnenyJOIIIHM o6c"'~TOM 
no CTaHJllipTHblM npOI'paMMaM nOKa3aJIO, 
'ITO B03M ))KHO BbiJleJleHHe KaHaJlOB peaKUH.l!: 

6ea He.l!:TI'aJlbHb!X "'aCTHU. nony"'eHHag 
oueHKa pl.apelllaJOIIIe.l!: cnoco6HoCTH ycTa

HOBKH YKI.3b!BaeT Ha B03MO)KHOCTb pellleHHSI 

aana"' no CTpyKType pe30HaHCOB B 3 rr-CHC

TeMaXe 

MeTo~Ht~ecKHe Hccne~oBaHHB 

H pa3pa6oTKa 

6oJibmoro 6ec<lJHJibMosoro 

~eTeKTOpa 

Coa,laH aKcnepHMeHTaJihHbi.l!: 6ec<t>Hnb

MOBbi.l!: ll€T9KT0p C )KHJlKHM api'OHOM H KCe
HOHOM, a TaK)Ke TB9pllb!M api'OHOMe npoae
ll9Hbl nep:~bie aKcnepHMeHTbi no onpenene

HHIO 8JleKrpOHHO.l!: npOBOilHMOCTH B )KHJlKHX 
api'OHe H KCeHOHe H H3y"'eHHIO pei'HCTpH-



'lfU9.I.HdOXOA OJOXO 

-«ox.Audeo X~JlhAU ~H R.I.09~d surr UOHH9h~H 
-e~Hrredu 'uoden~x uoHrrodorro«oxrrH~ uo«od 
-.I.9n-;: 0 HX«OH~.l.OA «OU€A ~~.I.HOW •r;: 

ov 
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py!OIIlHX csoacTB KOH.lleHcHposaHHbiX 6nal"'o

PO.llHbiX 1"'830B. 

llony'leHHb!9 pacnpeaeneHHSI HaH6one e 

BepOSITHb!X noTepb Ha HOHH38UHIO nHOH8MH · 

C HMnynbCOM 6 fss/c B *H.llKOM KCeHOHe 

H TBep.llOM apl"'OHe nOK838Hbl Ha pHC. 23 H 24. 

~ 
22. BellY'I'CR pa3pa60TKH HOHH3BUHOHHbi X 

/l6T6KTOpOB C HanonHeHHeM KOH/l6HCHpOBSHHbT

MH 6naropo/lHbiMH ra3aMH. Ha CHHMKe noKa -

3SH BHyrpeHHBII 06'beM /l6TeKTOpa HOHH3SQHOH

Hb1X norepb 9HeprHH Ha OCHOBe )I(HJlKOro KCe

HOHSo 

.: I II • 

·I 
i 

I .. io-+-:tl 
• 1 1 1 1.1 1 r , 

I I I 1 
I. 

Iii • i I , :. 
; ' 

l I I . I . ,. I , . I '! ~-! 

!·I .J: I'! I' 1'1·•' 
! I! I ! I II; 

• i 

I .. . i.J ! 
~: T 
.I ll. 

~ 
23. PacnpeaeneHHe HaH6onee sepoRTHbiX 

3HS'l6HHII HOHH3SQHOHHbiX norepb fr -Me30HOB 

C HMnynbCOM 6 rss/c B Cnoe )I(HQKOrO KCeHo

Ha 2 r/c~. flo OCH a6CQHCC (cnpasa Hane

BO) orno)l(eHa senH'lHHa, nponopuHoHanbHaR 

HOHH3aUHOHHbrM norepsM, no OCH op/lHHar

orHOCHTen&HaR nnoTHOCTb BepORI'HOCTH HOHH-

3SQHOHHbiX norepb. 

24. 3aBHCHMOCTb HaH60nee BepORTHbiX 

3HS'l6HHII HOHH3SQHOHHbiX norepb OT HanpR

.)1(6HHOCTH sneKTpH'l6CKOrO nonR B TB6p/lOM 

aproHe. 

~ 

£.., (,.,s) 

£ (•lfc"} 
0~--------,s~------~~~------~,~s--------"-zo~.-



C HCKpoBhlMH 

H nponopqnouanbu~ KaMepaMH 
Paapa6oTaHbi H HCnbiT8Hbi JlBe MHOro

npOBOnO'IHbie nponopuuoHanbHhie KaMephi, 

KOTOpbie B HaCTOsnuee BpeMSI HCnOnh3YIOTCSI 

B 9KCnepHMeHTe no HCCne)lOBaHHIO aneKTpo

Mal"HHTHbiX pa3MepOB nHOHOB Ha cepnyxoB

CKOM yCKOpHTene, 

Dony'leHO BpeMeHHOe H npOCTpaHCT

BeHHOe paapeliieHHe KaMep :!:_50 HCeK H :!:_} MM 

COOTBeTCTBeHHO npH 9~~KTHBHOCTH perHCT

paUHH 'laCTHU OKOno 99%, 06IUHA BHJl Ka

Mep noKaaaH Ha puc. 25. 
p aapa60T8Hbl M8I"HHTOCTpHKUHOHHbie 

HCKpOBbie npOBOnO'IHbie KaMepb! pa3MepOM 

lxl .._;2, o.HH noxaaaHbi Ha puc. 26. 

25. Meoronposono'lHbre nponopueoeaJlb

Hble KBM9pb1 B yCTBHOBKe nnH H3y'leHHH 17e -

pacceHHHH. 
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2 6. MarHHTOCTPHKilHOHHbre HCKpOBble Ka
Mepbl I xi~. 

Pa3pa6oTKa 

cneKTpoMe1'pa 

llO BpeMeHH npoReTa 

nHKoceKynAHoro AKana30ua 

P a apa6oTaHa aneKTpOHHaR cxeMa JlnSI 

KOMneHC8UHH BpeMeHHbiX CJlBHI"OB 1 B03HHK8IO

IUHX B 6 onbliiHX CUHHTHnnSITOpaX npH npo

XO)I(JleHHH '18CTHU B pa3HbiX MeCT8X CUHH

THnnSITOpa, Dony'leHa TO'IHOCTb KOMneHca

UHH nyqm e 'leM :t_50 nHKOCeKyHJl. Paapa6o

TaH H -H3 I"OTOBneH ~OpMHpOBaTenb 6nOKH

pyiOIUHX HMnynhCOB JlnSI ycTpaHeHHSI HanO)I(e

HHA HMn ynbCOB npu 6onbliiHX aarpyaKax. 

C eKTpOMeTp C paapemaiOIUHM BpeMe

HeM :!:_8 nHKOCeKyHJl 6hin npHMeHeH JlnSI 

onpe)len eHHSI COCTaBa ny'IKa OTpHUaTenbHbiX 

qacTHU c HMnynbcoM 400 MaBle. 11aMepeH

HhiA no BpeMeHH nponeTa cneKTP ny'IKa 'lao

THU, COJlep)I(8IUHA rr- - H K- -M930Hbl 1 npH

BeJleH Ha pHC, 27, 
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N 
t------455&- -

40 

n.c. 

27, CneiCrp ny<~ICB orpHusrellbHblJC <~BCf'Bll c HMnyn~ocoM 400 Msalc, B3MepeHHblll no 
apeMeHB nponers cneiCrpouerpou nBKOCeKyHAHoro aBsns30HB. 

CosepweHCTBOBBHHe 

H p83pa6oTKa 

CHCTeMbl 6JIOKOB 

6&ICTPQA , 

cneKTpOMeTPHqecKoA 

H 3JI9KTpOHHOA annapaTYP~ 

Paspa6oTaao H aaeapeao eme 15 a o

BbiX THnOB 6nOKOB1 npeaHa3Ha'leHHb!X an SI 
HCnOnb30BaHHSI B ~H3H'IeCKHX 9KCnepHMe H

TaX, npoBOilHMbiX B na6opaTopHH. Tenep b 

HMeeTCSI YHHBepcanbHbiA Ha6op H3 33 M o

ayneft 6noKoa, 

qaCTb 6noKOB H 1 B 'laCTHOCTH 1 HaHO

CeKyHaHblft roaocKon aa 24 KaHana, 6noK 

npeo6pasoaaTenSI aMnnHTyllbi a UH~poaoti 

Koa H nepec'I~THaa aeKaaa BbmonaeHbi a a 

HHTerpallbHbiX '"'MoaynSIX, 

Hccne,noBaHHe 

~H3HQ9CKHX CBOiiCTB 

CBepXIIpOBO,nHHKOB 

npH H3y'leHHH pe3HCTHBHb!X COCTOSIHHA 

CaepxnpoaoaHHKOB HaftaeHO HeCKOnbKO nH

HeftHb!X y'laCTKOB Ha BOnbT-aMnepHblX xa

paKTepHCTHKaX o6pa3UOB H CK8'10K aH~ 

peHUHanbHOI'O conpOTHBneHHSI npH nepeXOil9 

'lepes A -TO'IKY *HaKoro renHSI. 

np0B91l9Hbl HCCnellOBaHHSI BnHSIHH.SI 

COCTOSIHHSI noaepXHOCTH Ha KpHTH'IeCKHA 

TOK B peKpHCTannH30B8HHbiX o6pa3U8X, npH 

H3y'leHHH nHK-9~~KTa 06Hapy)KeH01 'ITO C 

yaenH'I9HHeM Mai'HHTHOI'O nong CKOpOCTb 

HapacTaHHSI ManbiX HanpSI)K9HHA Henpepb!BHO 

B03p8CT8eT, a B o6naCTH llHKa - pe3KO 

naaaeT, npeanonaraeTCSI1 'ITO HanH'IHe llHKa 

CBSI3aHO C H3MeHeHH9M K09~HUHeHTa BSI3-

KOCTH llBH)KeHHSI ~nlOKCOHaOB, 



CosepmeHCTBOBaHHe 

H reJIHeBbiX 

3aKOH~9HO HCCneaOB8HH9 paapa60T8H
HOt'O paaee O*H*HTenR aoaopoaa c aeTaH
aepoM Ha BC9M UOTOK9 C*STOt'O raaa, TipH
M9H9HH9 T8K0t'O aeTaHaepa yaenH~HB89T 
npOH3BOaHTenbHOCTb O*H*HTeng Ha 50%, 

TipoaoaHnHCb HccneaoaaHHR aeTaaae
poa anR MHoroueneaoro renHeBoro O*H*H
TenR. Tipoaon*anHCb paapa6oTKa H aanaaKa 
CHCT9Mbl 8BTOM8TH~9CK0t'O ynpaaneHHR 
O*H*HTenbHbiMH yCT8HOBK8MH, 

nng npoaeaeHHR ~H3H~9CKHX SKCnepH
M9HTOB B na6opaTopHRX OHHH C*H*eHo 
1QQQQ nHTpOB BOaopoaa H 18000 nHTpOB 

3 
renHR, npoHaaeaeao 12000 M raaoo6paa-
Horo aoaopoaa. 

06JiyqeHHe 
2-MeTpOBOH 
nponaHOBOH 
ny3WpbKOBOH KaMepw 
Ha YCKOpHTeJie 
B Cepnyxoae 

Ha ny~Ke 11--Meaoaoa c HMnynbCOM 
40 fsa/c nony~eHO 42 TbiC, ~OTOt'pa~HA 
anR MeToaa~eCKHX uenea a 17 TbiC, 
pa6o'IHX. Ha pHc. 29 noKaaaaa oaaa H3 
TaKHX ~oTorpa~HA. BHaH~>I aaaHMoaeAcTBHR 
OTpHUaTenbHbiX UHOHOB C nponaHOM, 

29. 1/Jororpac/JHH, rrony'leHHBH s 2-Merpo- ~ 
BOR IIy3MpbKOBOR IlpOI18HOBOR K8Mepe H8 

IIY'lKe OTpHU8Tel1bHbiX 'l8CTHU C HMIIyllbCOM 

40 rss/c, 

2 8, .asyXMeTpOBBH IlpOI18HOB8H IlY3bipb

KOB8H KaMepa pa6oraer Ha nyqKe orpHua

ren&Ho 3apHJKeHHbiX qacrHu cepnyxoscKoro 

yCKOpHTenH, 

45 
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06JiyqeHHe 
<PoTO~MYJibCHH 
Ha CHHxpO<f>a30TpOHe 

06ny'leHO 4 4JoT09MYnbCHOHHbiX K aMe

phi npOTOHSMH BHe Mai"'HHTHOI'O non.H H 20 

KaMep B HMnynbCHOM M8I'HHTHOM none C 

H =200 Ka aei!:TpoHaMH c HMnynhcoM 

9,4 raa/c. ITony'leHHbii!: MaTepaan Hanp aB

neH B na6opaTopHH cTpaH-y'laCTHHU O J.1 .HJ.1. 

Mo.QepHH38.QHSI 
H ycoaepmeHCTBOBaHHe 

CHHXpo<Pa30TpOHa 
Co3.QaHHe HHlKeKTOpa 

~HHeAHoro ycKopHTe~s ua 20 M3B 

C lKecTKOli 

<l><>KYCHpOBKOli 

Pa3pa6oTaH H H3I'OToaneH aayx3a 3op

Hbii!: I'pynnapoaaTenb c Tpy6Koi!: apeit4Ja 

(pac. 80) an.11 JIY -20. J.1ccneaoaaHHH 'lac

TOTHbiX xapaKTepHCTHK noKa3anH, 'ITO OHH 

XOpOlliO COI'nacylOTC.H C XapaKTepHCTHK8 MH 

pe30HaTopa ny -20, 

Pa3pa6oTKH 

H HCC~e,QOBaHHH 

DO yCKOpeHHID ,QeliTpOHOB 

Ha CHHxpO<l>a30TpOHe 

H OB8H yCKOp HlOllia .II CHC TeMa, C03 Jl8H

Ha.H B na6opaTOpHH, BMeCTe C I'pynnHp OBa

TeneM B HB'lanbHOi!: '18CTH HH)f(eKTOpa JIY -9 

n03BOnHna yaenH'IHTb B 5-6 pa3 Jlei!:Tp OHHbii!: 

TOK Ha BbiXOJle ny -9. flpH TOKe 38 HH4JneK

TOpHbiMH nnaCTHHaMH 400-500 Ma B HMnynh

Ce nony'leH 6eTaTpOHHbii!: HMnynhC C 'IHCnOM 

11 
'18CTHU 3x10 , npH 9TOM HHTeHCHBHOCTb 

ny'IK8 )lei!:TpOHOB, yCKOpeHHbiX JlO 9Hepi'HH 

10 
11 faa, COCT8BHna 0,9x10 '18CTHU 38 

UHKn. OcymecTaneH 6biCTpbii!: BbiBOJl ny'IKa 

H3 KaMepbl oy'CKOpHTen.H, H npoBeJleHO o6-

ny'leHHe 4JoT09MYnbCHi!:, 

Mo.QepHH3~HH 

CHCTe~ perHCTp~H op6HT~ 

ycKOpeHHoro ny~a DpOTOHOB 

B CHH:xpo<l>a30TpOHe 

J.13I'OTOBneHa H BBeJleHa B 9KCnnya

T8UHlO CHCTeMa, pei'HCTPHPYlOlliBH nonO)f(e

HHe ycKopeHHbiX '18CTHU B KaMepe yCKOpH

Ten.H. BoceMb KOMnneKTOB CHI'HSnbHbiX 

aneKTpOJlOB C BbiXOJlOM Ha OCUHnnOI'pa4J C 

3anOMHH8lOllieft TpyOKOi!: 4JHKCHpylOT B Te'le

HHe 200 MKCeK nono)f(eHHe ny'IKa '18CTHU 

B KaMepe YCKOpHTen.H B BepTHK8nbHOi!: 

nnoCKOCTH C TO'IHOCTblO ::!:.,3 MM H B I'OpH30H

TanbHOft - C TO'IHOCTblO ::!:.,5 MM. 3Ta CHC

TeMa n03BOn.HeT, TBKHM o6pa30M 0 KOHTpOnH-

pOB8Tb H aHanH3HpOB8Tb op6HTY yCKOp.He-

MOI'O ny'IKa, 

CTa6H~~ 

DO~H MarHHTa yCKOpHTe!H 

B pelKHMe CTO!a 

1. Pa3pa6oTaHa cxeMa cTa6HnH3aUHH 

ypoBHH Hanp.SI)f(eHHOCTH Mai'HHTHOI'O non.11 

ycKopHTen.H npa pa6oTe npeo6pa3oBaTeng 

CHCTeMbi nHTaHHH B pe)f(HMe •cTona• TOKa, 

B cxeMe acnonb30BaHa annapaTypa HHTei'pa

TOpHbiX Jl8T'IHKOB BbiCOKO'IaCTOTHOi!: YCKOp.HlO

llieft CHCTeMbi CHHXpo4Ja30TpOHa • .QoCTHI'Hy

Ta CTa6HnH38UHH ypOBHH non.H OTHOCHTenbHO 

38Jl8HHOI'O JlBT'IHKa ::!:. 0,05%, 

2, C03Jl8H HOBbii!: pe)f(HM pa60Tbi CHC

TeMbl nHTaHHH OCHOBHOi!: 06MOTKH B036y)I(Jl9-
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30. J1ByX3830pHbiil rpyiiiiHpOB8TBJib n Y -20. 



• . • . .. • 
, ·. • 



SI. Ha C!!HXpocpaaorpone ocymecrsneno 

ycxopeHHe P.eilTPC•HOB P.O 3HeprHH II ras. 

YcxopeHHbiil ny'lOK BbiBeP.eH B MarHHTHbiil 

KaHan C llOMOll!biO CHCT6Mbl 6biCTporo Bbl

BOP.a npOTOHOBo 

a) YseiUI'lBHHblil 'asrorpacp' nyqxa 

P.BilTpOHOB1 3aperBCTpHpOBaHHb1X Ha I/JoTo

nneHK61 llOM611!6HHOJt B MarHHTHbllt KaHan. 

Ha cpone npocjJBnll ny'lKa P.eltrponos ·cBllbHO 

ysenB'l6HHaSI t/JoTorpai/JHSI Cny'laSI B3aBMD

.(feitCTBBSI P.BilTpOHa C SUlPOM cpoT09MYllbCBBo 

6) Peaonarop nHneltnoro ycxopHrenH. 

B) YcraHOBKa HOBbiX Tpy6oK P.peilcpa B 

peaonarop nHHeilnoro ycxopHrenH P.nH ycxo

peHHH npOTOHOB1 P.OJITpOHOB H OP.H03apHP.HbiX 

HOHOB renHHo 

r) YcxopHrenbHaH rpy6xa cpopHHJKeKTopa. 

P.) J1MnynbCHbiil BbiCOKOBOnbTHbiJI TpaHC

cpopMaTOp1 llHTaiOll!HJt yCKOpHTenbHYIO Tpy6Ky 

t/JopHHJKeK ropa. 
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HHH aneKTpOM8~HHT8 yCKOpHTeng C QByMH 

nnowaQK8MH B KpHBOft TOK8 0 paCWHpHBWHft 

B03MO)I(H0CTH npoBeQeHHH Ha yCKOpHTene 

~3H~9CKHX 9KCnepHM6HTOB. 

3KCnJiyaTa.QH.H 

CHHXpo$a30TpOHa 
3 annaHHpOB8HHOe BpeMH paOOTbl yCKo

pHTeng - 5427 ~acoa. 
Y CKopHTenb paooTan: 

a ) H8 9KCnepHM6HT8nbHbl6 HCCneQOBa

HHH no ~H3HKe 3804 ~aca; 
_6 ) H8 COBepweHCTBOB8HH9 CHCTeM 

YCKOPHTeng 1076 ~aCOBo 
C peQHHH HHTeHCHBHOCTb ny~Ka COCTBB-

10 
ngna 4,9•10 yCKOpeHHbiX npOTOHOB 38 

UHKn Y CKOpeHHHo 

H a noQ~OTOBKY K aKcnepHMeHTY ~H-
3H'IecKoft annapaTypbi H Texuono~H~ecKy!O 

noQ~OTOBKY yCKOpHTeng H3paCXOQOB8HO 

304 ~aca. 
3 KcnnyaT8UHOHHbie npOCTOH - 243 ~a-

ca. 
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AA50PATOPIIIA 
AAEPHbiX 
nP05AEM 

., 

Hay~Ho-uccneaoeaTenbcKan aenTenb

HOCTb na6opaTOPHH gaepHbiX npo6neM ocy

IIIeCTBnHnaCb no cneayiOIIIHM rnaBHbiM Ha

npaeneHHnM: uccneaoeaHHn no aKTyanbHhlM 

BOnpOCSM <IJH3HKH sneMeHTapHbiX ~aCTHll H 

STOMHOI"O gapa; paapa60TKH, CBH3SHHhl9 C 

peKOHCTPYKllHel!: aeACTBYIOIII9l"O CHHXPOllHKno

TpOHa B CHnbHOTO~Hbil!: 4Ja30TpOH H pa3BHTH9 

HOBbiX MeToaoe uccneaoeaHHl!:, exn10~an noa

l"OTOBKY 9KCnepHM9HTOB Ha YCKOpHTene 

76 rse H<I>B3 B Cepnyxoee. 

HayqHo
Hcc~e~oaaTe~bCKHe 

pa6oTbi 
IlpoaepKa 

38KOHOB COxpaHeHKH, 

CTpyKTYPB t18CT~ 

1. ITpoaon>Kanucb uccneaoea

HHn ~pe3Bhl~al!:Ho peaxux nponec

coe pacnaaa Me3oHoe: 77+-+e+e+e-v, 

1-'+-+e+e+e-

UenbiO 9THX HccneaoeaHHl!: HBnneTCn 

06Hapy>KeHH9 B3SHMOael!:CTBHl!: 4JepMHOHOB 

HOBbiX THnOB, a TSK>Ke BbiHCH9HH9 B03MO>K

HOCTH HapyweHHH 3SKOHa COXpSH9HHH nen

TOHHOI"O 3apgaa. 

HaMepeHHn npoeoaunHCb c noMOIIIbiO 

MSI"HHTHOI"O HCKpOBOl"O cneKTpOMeTpa, Co

CTOHIII9l"O H3 UHnHHapH~eCKOA HCKpOBOA Ka

M9pbl c ManbiMH aaaopaMH, noMeiiieHHol!: a 

MSl"HHTHOe none, H CHCT9Mbl CllHHTHnnHUH

OHHbiX C~~T~HKOB 0 HMnynbCbl OT KOTOpb!X 

ucnonb3YIOTCH ann ynpaeneHHn KaMepoA. 

B sxcnepuMeHTe ocymecTennncn TaK>Ke 

epeMeHHOl!: H aMnnuTyaHbil!: aHanua co6bi-

S2. B HccneJlOBBHHHX npouecca o6parno- ~ 

ro sneKTPOPO*Il8HHH nHOHOB HCnon&3yeTCH 

KOMnneKC annaparypbl1 BKnJOq8JOU1Hit CUHHTHn-

nHUHOHHhl8 H qepeHKOBCKH8 cqerqHKH1 qe

peHKOBCKH8 cneKrpoMerpbl nonHoro nornollle

HHH, HCKpOBb18 K8M8pbl H nHTHnyqeso/1 OC

UHnnorpat/J. 



THI Ha 5-nyqeBOM CKOpOCTHOM OCUHnnorpa
clle• Bcero a 1970 roay 6bmo nonyqeao 
800 TbiC. CHHMKOB, B KOTOpt.IX CO.Il9p)KHTCSl 
HHciJopMaUHSl o peaKHX pacnaaax. 

llonyqeHHbie OU9HKH BepXHHX rpaHHU 
OTHOCHT9llbHbiX BepOSlTHOCTel pacna.llOB Ha 
ypOBHe 90%-HOI llOCTOBepHOCTH COCTasnR
lOT: 

R + s. 3,4. zo- 8 

TT -+e+e+.-v 

-9 
R IL+-+ .+.+.- 5,6,2 .10 

BepXHJOJO rpaHHuy aepostTHOCTH pac
naaa IL-+ 3 e yaanocb noHH3HTb no cpaaae
HHJO C H3B9CTHbiMH B Hayqaol nHTepaType 
ll8HHbiMH B 20 pas. llonyqeHHbii pe3yllb1'8T 
CBHll8TenbCTByeT 0 TOM1 qTo 38KOH COxpa-

HeHHSl nenToaaoro sapSllla BbmonasteTCSl c 
BbiCOKOI CTenem.lO llOCTOBepHOCTH. 
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T eopeTHqecKH paccMoTpeHbi B03MO)K
Hbie CBOACTBS cna6oro W9CTHc1JepMHOHHOrO 
asaHMoaelcTBHSl aa npHMepe pacnaaos nHo
HOB H KSOHOB Ha qeTbipe nenTOHa H pacna
.118 MlOOHa Ha nstTb nenTOHOB, p accqHTSHbl 
cneKTpbi qacTHU H oueaeHbi wHpHHbi pacna
aoa. 

2 . B n epBbi e a a 6nJOa anc Sl np o
uecc o6paTHoro aneKTpopO)Kll9HHSl 

npH aaeprHH 

275 Mas a o6nacTH nepeaaHHbiX HMnynbcos 

f -'k q 2 < 3 f - 2 
• 3KcnepHMeHT npeanpBHSl1' 

C U9llbl0 HSyqeHHSl aneKTpOMarHHTHOI CTpyK
Typbl nHOHa H HyKnoaa a o6naCTH speMeHH-
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noao6HbiX nepeaaHHbiX HMnynhcoB. Co6biTHSI 
perHCTpHpOBanHCh CnQ)Kilbl M KOMnneKC OM 
annapaTypbi1 COCTOSIIUHM H3 CUHHTHnn SIUHOH
HbiX H 'lepeHKOBCKHX C'I~T'IHKOB 1 'lepeHKOB
CKHX cneKTpoMeTpoB nonaoro nornomeHHSI1 

HCKpOBbiX KaMep H nSITHny'leBoro OCUHnno
rpa~a, B peaynhTaTe aaanHaa 55 co6~TH~ 
HayqaeMoll: peaKUHH 6bma onpeaeneaa Be
nH'IHHa JlH~~epeHUHanhHOrO Ce'leHHSI HCnyc
KaHHSI aneKTpoHoB c aaeprHe~ E > 40 M aB 
nOll yrnoM 90° OTHOCHTenhHO HanpaBneHHSI 
ny'IKa UHOHOB: 

d 2 a -33 2 2 
-~-- = (3 ,0 ± 0,8). 10 eM I cTep, 

dO 
1 

d 0
2 

Ha ocaoBe aToro peaynhTaTa H Hccnea o
BaHHSI pacnpeaeneHHSI co6biTHA no a~eK

THBHbiM MaCCaM napbi nenTOHOB H yrna M 
paaneTa nenTOHOB BnepBbie caenaHa oueHKa 
aneKTpOMarHHTHbiX ~OpM~K:TOpOB npOTOHa 
H HHOHa BO BpeMeHHnOJl06HO~ o6naCTH nepe
JlaBaeMOrO HMnynbca. nony'leH01 'ITO Ha 
ypOBHe 90%-aoll: JlOCTOBepHOCTH aneKTpH
'IeCKHll: H30TOn - BeKTOpHbi~ ayKnOHHbill: 

-v 
~opM~aKTop G < 1,1 H aneKTpoMarHHTHbi~ 

E -

~pM~aKTop nHoaa F 
1T 

< 1,3 ( HCnOnh30BaH-

HaSI HOpMHpOBKa HMeeT BHJl 

FTT(O) =1 ). 

cv (0)= 1 
E H 

npoUeCC TT-p ... e+e-11 paCCMOTpeH Teo

peTH'IeCKH C Uenh~ nony'leHHSI HH~OpMaUHH 
o cpeaaeKBaapaTH'IHbiX paaHycax nHoHa H 
npOTOHa. nony'leHa ~OpMyna anSI JlH~~epeH

UHanbHOrO Ce'leHHSI STOll: peaKUHH ff o6naCTH 
33-peaoaaaca, 06aapy>Keao, 'ITO ce'leHHe 
oco6eHHO 'IYBCTBHTenhHO K BenH'IHHe aneKT
PH'IeCKOrO paaHyca npoToaa, 

3, n p o Be a e a n e p B bi A aT a n 
H 3 M e p e H H ll: C e 'I e H H Sl ep - p a C C e S1 H H Sl 
npH SHeprHH 4,13 faB Ha aneKTpOHHOM CHHX
poTpOHe B EpeBaae. HccneaoBaHHSI Bbmon
HeHbi C nOMOmh~ OpHrHHanhHOll: ycTaHOBKH 
C nonynpOBOJlHHKOBbiMH C'I~T'IHKaMHo p 8JlHYC 
npoToHa, aall:aeHHbill: no peaynhTaTaM H3Me

peHHSI JlH~~peHUHanbHOrO C9'19HHSI ep -pac

C9SIHHSI B H~TepBane aaeprH~ npoTOHOB 

OTJla'IH ~8 MaB ( 0,2:;: I t I :;: 0,45 faBI c 
2 ), 

88. Y'l~Hb!MH natJopsropHH HJl6pHb1X 

npo6neM npeJlnOJKeH H ocywecrBnRercR 3KC

nepHMeHr no H3y'leHHIO ynpyroro pacceRHHR 

3R6KTpOHOB C 3HeprHeJI 4-6 l3B npOTOHBMH 

B o6naCTH MBRbiX nepeJlBBBOMb/X HMnyllbCOB, 

B onbiTax, npoBOJlHMb1X Ha epeBaHCKOM CHHX

porpoHe, npHHHMBIOT yqacrHe t/JH3HKH Byxa

pecra ·H EpeBaHs, ITpoBeJleH nepBbiil 3Tsn 

H3MepeHHfl, 

COCTaBnSieT 0,96~0,08 ~epMH, Pa6oTa ocy
mecTBnSieTCSI rrpH aKTHBHOM yqaCTHH ~H3H

.KOB ByxapecTa H EpeBaaa, 

CKJibHble B3aKMo~elicTBKH 

HYKJIOHOB K nKOHOB 

C HYJ<JIOHaMK K MJ>aMK 

1. B onbiTax c MeTpoBo~ npo
naHOBO~ ny3hlpbKOBOll: KaMepoll: ~ 
ITy'IKe nHOHOB C HMnynhCOM 5 faBle OT 
CHHXpo~a30TpOHa Ha OCHOBaHHH aHanH3a 
230 Tb!C, ~OTOrpa~Hll: nonyqeaa CepHSI HOBbiX 
peaynhTaTOB B o6nacTH pO>KJleHHSI rpynn 
CTpaHHbiX H 06bi'IHbiX ,Hell:TpalibHbiX 'laCTHU 
H pe30HaHCOB, 



a) npH HCCneAOeaHHH npoueccoe PO*
A9HHSI HeATpallbHbiX CTpaHHbiX 'iaCTHU e 

1T- p -e3aHMOAeACTeHSIX enepebie no eCeM 

KaHanaM pa3AeneHbl Ce'ieHHSI PO*AeHHSI A 0- H 

I 0 -rHnepoHoe H npH aToM ycTaHoeneHo, 
'ITO OTHOllieHHSI C9'19HHA peaKUHA, paanH'Ia
~lliHXCSI TOllbKO HanH'IHeM e KOHe'IHOM COC-

TOSIHHH 1\ 0
- H I 0 

-rHnepoHoe, rpynnHpy~T
CSI OKOno eenH'IHHbl 0,5: 

o o ~OK+- OJ 
a(I K ) =0 65±0 35 • ar ~ 17 17 -0 41+0 3· 
a( A ° K 0} ' ' ' a (A ° K+"-" 0 ) - ' - ' ' 

Bnepebie 6bmo H3MepeHo ce'ieHHe 

- • 0 :o peaKUHH " p -+n n n Ha ee nopore: a 
= (2,3:!:..1,5) MK6. TaK*e enepebie ebiAeneHbi 
KaHanbi peaKUHA, HeAOCTyllHbie AnSI HAeHTH
!jlHKaUHH e eOAOPOAHbiX KaMepax: 

TT- n -+ (A / I ) ° K °K ° K 0 
, a=(38±26) MK6e 

6) B cneKTpe a!jl!jleKTHeHbiX Mace "-Y 

e peaKUHH TT-p-+TT-p+(2 ,3)y HaAA9H llHK C Mac
COA 275;t.3 Mae, npeebiWa~mHA !jloHoey~ 
KpHey~ Ha 4 cTaHAapTHbiX OTKnoHeHHSie Ce
'ieHHe o6paaoeaHHSI aToro 6oaoHHoro coc-

TOSIHHSI 77- y e 77- p -eaaHMOA9ACTeHSIX 
npH 5 fae/c paeHo: 

a [ rr -p-+ p (TT-y)* m TT 0 ; m ~1].(43±12) MK6. 

e) l13Mep9Hbl Ce'ieHHSI o6paaoeaHHSI 
HeATpallbHb!X KOH9'1HbiX COCTOSIHHA B 77- p -
e3aHMOAeACTeHSIX npH 5 fae/c: 
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• 

a[ TT -P ~n TT 0
] (92;t.30) MK6i 

a [ TT- p-+ n2TT 0 ] (400;t.90) MK6i 

a[TT-p -+n 3 TTO] ( 135;t.90) MK6i 

a [ TT - p-+ n 4 TT o] ( 132;t.34) MK6i 

a [TT-p-+ n 5170] ( 120;t.20) MK6i 

o[TT -p """! n7J , 7]-+2y] (23;t.16) MK6i 

a[TT-p~ n fo,{o -.2TTO] (280;t.90) MK6i 

N 

noKa3aHo, 'ITO Ce'ieHHSI peaKUHR C 

o6paaoeaJIHeM 2 TT 0 H 3 TT 0 npOAO~a~T naAaTb 

c pocToM aHeprHH HaneTa~wero "- -Meao
Ha, Ce'ieHHSI peaKUHA C o6paaoeaHHeM 4TT 0 H 

577 ° pac TyT, a Ce'ieHHe peaKUHH 77- p -+ 

-+ 77 ° .fV *0(1 236) e npeAenax OWH60K OCTaeTCSI 

HeH3MeHHbiM. Oco6o ebiAenSieTCSI noeeAeHHe 

C9'ieHHSI peaKUHH C o6paaoeaHHeM { 0 
, Ao

CTHra~lli e MaKCHMYMa e HHTepeane 4-t6fae. 

r) l1 ccneAoeaH (coeMeCTHO C nB3) 

cneKTP a!jl!jleKTHeHbiX Mace A ° K0-cHCTeMbi. 
Ha6n~Aanocb aaMeTHoe npeebimeHHe co-
6biTHA HaA !jlOHOM e o6naCTH Mace 

2 
1700•1950 Mae/c , 'ITO cegaaHo, no-eHAH-
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MOM)', c o6paaoBaHHeM llBYX Hao6ap, c M 1 .. 

2 2 
.. 1685 M:IB/c H M :1"' 1935 MaB/c • 

3TH pa60Tbl BblllOn.lle.llbl B TeC.IIOM co

Tpy JlHH'leC TBe 

ue {lJCCP ). 
1685 

C yHHBepcHTeToM B r. K oWH-

40 ~ 1935 

324 coo. 
30 

20 

fO 

(f'J6/c1) 

1.6i 2.01 2.4i 2.81 
35. CneKTp 9~/J~PeKTHBHb/X MBCC CHC TBM., 

A° K0 H3 KBHanos peaKllHH , -P .. A° K 0 + ••• 
npH 5 rss / c. 3awrpHXOBBHHaH o6nacn, c oo:r
sercrsyer cny'IBHM, KOrt:la J10 H K o c oB

MeCTHO 3BperHCTpHpOBBHbl B KBMepe. 

2. C uenbiO H3y'le.IIH51 Kn a c
TepHoA CTpyKTyphl nei'KHX "g Jl ep 

npoBeJle.llhi c noMombiO aM)'nbCHO.IIHhiX Ka

Mep HCCne)lOB8.11H51 B38HMOJleACTBHA OTpH-

12 1"'N UaTenb.llhiX ITHO.IIOB C 51Jlp8MH C , 
16 

0 • BhiJlenMHCb Tpex-, 'leTbipex-, H n.H-

TH'laCTH'IHhi~ peaKUHH C o6pa30B8.11HeM 
8Li • 

OnpeJlene.llhi OTHOCHTenh.llbie BepoSJTHOC TH 

KaHanoB peaKUHA. Ha cpaBHe.IIHSI aKcne pH

Me.IITanbHhiX peaynbTaTOB C TeopHeA npSJ

MbiX 51Jlep.llbiX peaKUHA cneJlyeT, 'ITO AnSI peaK

UHA c o6paaoBaHHeM 8 Li Ha yrnepoJle Ha H6onee 

B8)K.IIhiA BKna)l )laeT 38XBaT OTpHUaTenb.llbiX 

ITHOHOB 'leTbipeX.IIyKnO.II.IIOA accouHaUHeti 
4 Li • 

0THOCHT811bHble BepOSITHOCTH 

peBICllHR 3BXBIITII OTPHllBTBilbHb/X IlHOHOB IIJl

paMB yrnepO/lll1 1130TB H KBCnOpO/lB• 

HOI'fep 
KaHana peaKu,uR 'IUC./10 

C./llj'IGe!J 

OmHOCUme./lbHOR 
BepoHmHOCmb Wi 

1 1.rc- Pc - 81.., +2H +
2H 21 

2 

3 

4 

5 

6 

1 

8 

9 

10 

f1 

12 

13 

14 

15 

-
8.l.i +2H+ 1H+- n 324 

- 8L.i. + 3H + 1H I 24 

- 8L.i +1H + "'H +2n I 211 

rr-+14N- 8L.i + 3He + 3H 

-BL.i.+ 4He+ 2H 

-8~i.+ JHe +2H+n 

- 8L.i +"He+ 1H + n 

- 8L.i +3He+ 1H+2n 

JC+16o -BL.i +4He+4He 

_BL.i. + 6t..L +2H 

_BL.i. + ll.i + 1H 

- BL.• + 6L.L +1H +n 

5 

1 

54 

66 

155 

0 

1 

2 

12 

- 81..< +-"He+ 3He+nl 16 

- 81.i+ 3He+ 3He+2nl 15 

1.4 ·10-4 

2.1-fo-3 

1.5·10-4 

1.7 ·10..;] 

1.1 ·m-" 
1.5 ·10-4 

f.2·to-3 

f. 5 ·f0-3 

J4·f0-3 

,;:.23·to-s 

6.2 ·10-5 

~3.5 · 10-5 

1.2 ·1o-" 

t4 · 1CT" 

f.3 · to-" 

8. 11 p 0 A 0 n )I{ an H C b H 3 Me p e H H .H 

napaMeTpOB TpOA.IIOI'O paCCeSIHHSI 

An,p H Dn,p B np -cTonK.IIOBeHHSIX. 3TH 

9KCnepHMe.IITbl 6binH BblllOn.lle.llbl C ITOMOmbiO 

HCKpOBbiX KaMep, ynpaBnHeMhiX TenecKona

MH CUH.IITHnnSIUHO.II.IIb!X C'l~T'IHKOBo 11 Ony'le-

Hhi cneJlyiOmHe peaynbTaTbi: 

Yron (} B c.u.M. A n,p D n,p 
55° 0,88:!:,0,18 0,85:!:,0,16 

78° 0,64:!:,0,20 -
94° 0,75:!:,0,14 0,65:!:,0,15 

125° 0,70:!:,0,21 0,57:!:,0,24 

C HCITOnb30B8.11HeM 9THX Jl8.11HbiX yJla-

nocb BbinOn.IIHTb 0JlH03H8'l.llbiA <fla30BbiA 

I 
I 

~ 



aHanH3 NN -paccestHHSI npH aHeprHH 630Maa 

a npellnono.lKeHHH, "'TO Me3oHoo6pa3oaaHHe 

HlleT B OCHOBHOM H3 COCTOSIHHil 
3
P 0 , 1 ,2 

4, 0 C y Ill e C T B n e H 9 K C IT e p H M e H T 

ITO ITOHCKy HOBhlX KB83HCTa6Hnb

HbiX aneMeHT8pHbi:It "i8CTKU1 KOTOpbie 

MOI'nH 6bi pO.lKil8TbCSI rrpH Bb!COKHX 9Hepi'HSIXo 

OrrbiT oCHOBbiBaeTCSI Ha H3y"ieHRH "'pallHOaK

THBHOCTH" C HCITYCK8HHeM I'8MMa-ny"ieit Bbi

COKOil 9Hepi'HH H3 aniOMHHHeBOil H BOnb<lJpa

MOBOil MHllleHeit, o6ny"ieHHbiX rrpOTOH8MH C 

9HeprHeit 70 faa Ha YCKOPHTene 11<1>83. 

B pe3ynbTaTe H3MepeHHil ycTaHoaneHo, 

"'TO ecnH HOBbie KB83HCTa6HnbHbie "i8CTHilbl 

CO apeMeHeM .lKH3HH B HHTepaane OT 6 "'S

COB llO 10· neT CyllleCTBYIOT, TO OHH Xa

paKTepH3YIOTCSI cnellyiOlllHMH aepXHHMH rrpe

llenaMH Ce"ieHHil pO.lKileHHSI: 

BpeMst BepXHHil BepxmtA 

.lKH3HH npellen aA 1 npellen aw 
-38 2 

(a ell. 10 CM ) 
-38 2 

(a ell. 10 CM ) 

6 "'ac. 1700 13000 

12 "'ac. 150 1700 

18 "'ac. 55 900 
24 "'ac a 30 600 

2 cyT. 11 450 

1 Hell. 5 700 

1 Mec. 7 2200 

6 Me c. 15 12000 

1 I' Oil 25 24000 

10 neT 220 240000 

5, T e 0 p e T H"' e C K H p a C C M 0 T p e H 

npouecc a3aHMOileilcTBHSI K-Me3o

H 0 B C ll e itT p 0 H 0 M, rrpHBOilSilllHil K llBOil-

HOMY H3MepeHHIO cTpaHHOCTH K -Me3oHoa, 

H ITOK838HO, "'TO Ce"ieHHe 9TOI'O rrpouecca 

npocTo cast3aHo c ce"l:eHHSIMH npoueccoa 

OllHOKpaTHOI'O CTOnKHOBeHHSI aneMeHTapHbiX 

"i8CTHU C HyKnOH8MH, Oonepe"iHOe Ce"ieHHe 

npoueccoa llBOilHoA nepe3apSIJlKH Ha nerKHX 

SlllpaX 38BHCHT OT B8.lKHOil XapaKTepHCTHKH 
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pacnpelleneHHSI HyKnoHoa a Slllpe - cpellHeA 

aenH"iHHbl o6paTHOI'O KB81lpaTa paCCTOHHHSI 

Me.lKilY HyKnOHaMH. 

CJ1a6ble 

B3aKMO,neitCTBJUI 

1 , 11 3 y "' a n C Sl M e X a H H 3 M 3 a X B a

T a M 10 o k o a Sill paM H. 11ccnelloaanocb 

HcnycKa HHe 3apSI.lKeHHbiX "iaCTHU npH 3axaa-

2B • 3 2 40 64 
Te MIOOHOB stllpaMH s, , S , Ca, Cu • 
3Kcnep MeHTbi ocymecTaneHbi c noMOIIIbiO 

CHCTeMbl CUHHTHnnRUHOHHbiX H KpeMHHeBbiX 

noaepxHOCTHo-6apbepHbiX lleTeKTopoa. Bnep

Bbie a poueccax MI0-3axaaTa yllanocb ocy

mecTBHTb pa31leneHHe no MaccaM HcnycKae

MbiX 3 apst.lKeHHbiX "i8CTHU. I13MepeHHbl8 9Hep

reTH"ieCKHe crreKTpbi IT81l8IOT 9KCITOHeHUH8nh

HO H n p oCTHpaiOTCSI llO 50 Maa. B 3aBHCH-

N 

re.}JI 

I' 
so 

E dEjdx (OmHocumtlttHIIIt ttluHuqlll) 

88. Cne~erp Mscc 3apRJK8HHb/JC 'IBCTKll, 

KCDYCICB 8Mb/JC SlJlPBMK IJBSJ DPJI 3BJCBBT8 

MIOOHO • 
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MOCTH OT aap.sma .smpa BbiXOA llpO'i'OHOB H8 

8KT 38XB8T8 HMeeT M8KCHMYM B o6naCTH 

4 °Ca H COCT8Bn51eT (13;!),1 )•10-
3 

npH 

E > 15 MaB, C yMeHb!lleHHeM aap.sma .smpa 

AOn51 Ae~TpOHOB npH E > 10 MaB B o6!lle M 

"'HCne 38p51)KeHHbiX "18CTHU yBenH"'HB8eTC 51 

-3 
OT (1,7:.!;.0,4)•10 An51 64Cu AO 

(3,4:.!;.0,2) ·10-
3 

AnH 28Si • AHanHa nony"'eH

HbiX peaynbT8TOB llpHBOAHT K BbiBOAY 0 T OM, 

"'TO llpH nornomeHHH MIDOHOB B llOBepXHOCT

HOM Cnoe .smpa OCHOBHYID ponh HrpaeT Knac
TepHbi~ MeX8HH3M, 

2, OcymecTBneHo HccnenoBa

H H e p e a K u H H ( p.-, v p ) Ha .smpax 

28Si H 39K • B aToM aKcnepHMeHTe 6bln 
HCllOnb30B8H 8KTHB8UHOHHbi~ MeTOA, OCHo

B8HHbi~ Ha HA9HTH~HK8UHH KOHe"'HOrO 51Apa 

no ero paAHOaKTHBHOCTH. BepoRTHOCTb 

peaKUHH(p.-,·V p) COCT8BnHeT 0,053:.!;.0,010 
An51 KpeMHHH H 0,032:.!;.0,006 AnH KanHH. Do

ny"'eHHbie peaynbT8Tbi H8XOA51TC51 B K8"19CT

B9HHOM cornaCHH C pe30H8HCHO~ TeOpHeH 

38XB8T8 MIDOHOB .IUlP8MHo 

TeopeTHt~ecKHe 

acneKTbl 

<IJH3HKH HeHTPHHO 

1, PaccMoTpeH Bonpoc o Boa

MO)KHOCTH cy!lleCTBOB8HH51 HOBOrO 

rHllOT9TH"'9CKOrO VV-B38HMOAe~CT

B H 51, H eo)KHASHHO OKaaanocb, "'TO cymecT

BYID!llHM 9KcnepHMeHTanbHbiM ASHHbiM He 

npOTHBOpe"'HT HanH"'He B9CbM8 CHnbHOrO 

V>V -B38HMOA9HCTBH51, 06cy)KA9Hbi npouec

Cbi1 HCCneAOB8HHe KOTOpbiX H8 OllbiTe no-

3BOnHnO 6bi nony"'HTb HH~OpM8UHID 0 B38H

MOAeHCTBHH Me)KAY H9HTpHHO (HOBbie pac

ll8Abi "18CTHU1 HOBbie npoUeCCbi Ha lly"l:Ke 

HeHTpHHO BbiCOKOH 9HeprHH, He~TpHHHbie 

~OpM~8KTOpbi) o 

2, B o6nacTH HeATpHHHO~ ~H-

3HKH HH3KHX 9HeprHH Bb!HCHeHa 

~03MO)KHQCTb nony"'eHHH CBeAeHH~ 

0 "AHarOHanbHOM" v e -B38HMO-

A e H C T B H H nyTeM HCcneAOBaHH~ Cll9K_TPOB 

aneKTpOHOB OTA8"1H B npouecce v e + e-+ v e + e 

c aHTHHeHTPHHO OT peaKTopa, DoKaaaHo, 

"'TO H3y"'eHHe T8KHX ClleKTpOB XOTH H He

CKOnhKO TpyAHee C8MOrO Ha6niDA9HH51 npo-

uecca v e -pacceHHHH, HO OHO onpaBAbi-

87, YcraHOBJCB c ra3oaoJI BODOPODHOJI 

~ 
MHW9Hh~ JZnH HCCneJZOBBHHH 3BXBBTB M~OHOB 

B ra3oo6pa3HOM BOI10POJ1e, Arrrraparypa yc

raHoaneHa B HH31CO~HOBOJI na6oparopBH HB 

M630HHOM ny¥1C6 CBHXpOUBJCnorpOHBo 



B89TCSI TeM, 'ITO Jl89T MHOI'O B8)1(Hb!X JlO

nonm!TenbHb!X cBeJleHHl!: o xapaKTepe aToro 

B38RMOJlel!:CTBHSio 

3. PaccMoTpeH Bonpoc o Hel!:T

p H H H bl X 0 C U H n n Sl U H Sl X B Hel!:TpHHHOl!: 

aCTpOHOMHH. npeJln0)1(9H HOBb!l!: MeTOJl Ha-

6mo)leHHSI a4><tJeKT8 Hel!:TpHHHbiX OCUHnnSIUHl!: 

R3MepeHH9 cneKTpa COnHe'IHbiX Hel!:TpHHO 

B o6naCTH Bb!COKHX 9Hepi'Hi!: (nopSIJlK8 10MaB) 

C nOMO!UblO aneKTpOHHb!X M9TOJlOB pei'HCT

paUHR Hel!:TpHHHb!X C06biTHi!:o noKa3aHo, 'ITO 

'iyBCTBHTenbHOCTb 8CTpOHOMH'I9CKHX MeTO

JlOB R3y'leHHSI Bonpoca 0 KOH9'1HOl!: Macce 

Hei!:TpHHO Ha 7 nopSIJlKOB BenH'IHH ny'lme, 

'19M 'IYBCTBHT9nbHOCTb KnaCCH'I9CKOI'O Me

TOllS HCCneJlOB8HHSI 6eTa-cneKTpa 
38 , 

Jl8lOIU9I'O B9pXHHl!: npe)len JlnSI MaCChi V., .,. 

'"10 9B. 

4. n p e Jl n 0 )I( e H H 0 B hi i!: Me T 0 Jl 

Jl n Sl 0 6 H a p y )I( e H H Sl H 0 B bl X H C T 0 '1-

H H K 0 B He l!: T pH H 0 0 38Knl0'18lOIUHl!:CSI B 

nOHCK8X C06biTHl!:, KOT0pb!9 Bbi3B8Hbl B 

Hel!:TpHHHOM Jl9T9KTOpe Hel!:TpHHOnOJl06HhlMH 

'18CTRU8MH, npOJlYKT8MH pacna)la KOpOTKO

)I(HBYIUHX '18CTHU ( TSI)I(enbiX nenTOHOB0 npo

Me)l(yTO'IHbiX 6030HOB) • 

CneKTpocKomul 

He~TpOHO,ne<t>HQHTHbiX H,nep. 

KopoTKO)KHsymne H3oTonbl 

1. J.1ccneJlOB8HHSI CBOl!:CTB Ko

pOTKO)I(HBYIUHX P8JlH08KTHBHhlX 

H 3 0 T 0 n 0 B npOBOJlHnHCb B paMK8X npo-

!:h.OCmoK f-Cl'l9<1'T1'0 llSpr 

20000 

.. 

... 
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rpaMMbi HCHAnn. HaJle)I(HO HJleHTH<!>HuH-

19o 
poBaHbJ paHee HeH3BeCTHbie H30TOfibi Tl H 

1 91
Tl c nepHOJlSMH nonypacnaJla (3,3:!:_0,3) MHH 

H (5,2:!:_0,4) MHH COOTBeTCTBeHHOo BnepBbJe 

l!3Y'I9Hbl cneKTpb! I'8MMa-ny'lel!: H KOHBep-

190 191 193 
CHOHHhJX aneKTpoHoB Tl , Tl H Tl • 

06Hapy)l(eHO 25 HOBb!X y -nepeXOJlOBo 3a-

BepmeH U~Kn HCCn9JlOB8HHl!: H30TOnOB HHQ-

6HSI, H T TpHSI H CTpOHUHSI B paftoHe M8I'H'Ie

CKOI'O 'IHCna N =50. n ony'leHbl Jl9T8JlbHb19 

CB9Jl9HH SI 0 nOB9Jl9HHH B036y)I(Jl9HHbiX CO

CTOSIHHH S!Jlep B 9TOl!: o6naCTH (OJlHO'IaC

TH'IHbiX , KOnneKTHBHbiX, TpeXKB83H'I8CTH'I

Hb!X H Jlpyi'HX COCTOSIHHl!:) • 

C HCnOnb30B8HHeM paapa60T8HHOI'O B 

na6opaT OpHH HOBOI'O BbiCOK09tj>tj>eKTHBHOI'O 

HOHHOI'O HCTO'IHHK8 M8CC-cenapaTopa Bnep

Bble npOB9Jl9Hbl HCCneJlOB8HHSI y -cneKTpOB 

134,135"d 133,134,135p 
pa3)lene HHbiX H30TOnOB JY, , r • 

2 . CHcTeMaTH'IeCKH ocymecT

BnSinacb nporpaMMa H3MepeHHl!: 

Bp9M 9 HH )I(H3HH B036y)I(Jl9HHhlX 

C 0 C T 0 Sl H H l!: S1 Jl e p B HaHo- H cy6HaHo

C9KYHJl Ol!: o6naCTSIX MeTOJl8MH I'8MM8-I'8M

Ma- H a neKTpOH-I'8MM8-COBn8Jl9HHl!:: onpe

JleneHbl BpeMeHa )I(H3HH OKOno 20 B036y)l(-

139 135 13ia, 
JleHHbiX ypOBHel!: B SIJlpax La, La, 
1s3Tb 163-166E 156,15B,16oD 1a4 0 H 

t T t y, So 8 

OCHOBe cpaBH9HHSI Ofib!THbiX Ll8HHbiX LlnSI 

H3M9p9HH51 BpeMeH )I(H3HH B036y)I(Jl9HHbiX 

38. Y'laCTOK raMMa-

crreKrpa 
1 3 7>, • 3HeprHH 

raMMB-IIepeXOtlOB Ollpetlelle

Hbl HB 38M CDC -1604A 110 

IlpOrpaMMe 'raMMB '• raM

MB-IIepeXOtlU 213,45 K9B H 

--· .... ,._. ..._ 
~·.., ·.___,..___; 

'-

82,64 K9B HBXOtlsrTCSl B KBC

KBae; raMMa-rrepexoa 

296,12 K9B SlBIISleTCSl KpOC

COBep-IIepeXOaOMo 
1111 1!0 2110 250 300 li!IO _ _.... 



58 

COCTOSIHHft 
149 Gd C MOJl91IbiO Jl9 illanHTa 

aenaeTCSI BbiBOJl 0 B03MO)I{H0ft ci>OHOHHOft 

npHpOJle COCTOSIHHft 164,5 K9B H 352 K9B. 

3. f1 p 0 B 0 Jl H n H C b 0 5 III H pH hie 

HCCneJlOBaHHSI B030y)KJl9HHhlX 

y p o B He A H Jl e p. 3xcnepHMeHThi ocyiiiecr

sneHbi c noMOIIIbiO raMMa- cnexrpoMerpa c 

Ge ( Li) -JleTeKTOpOM H oera-cnexrporpacl>os. 

l13y'lanHCb pacnanhi 
161Lu-+ 161 Yb 

163'Tm ... 163Er , 165Tm ... 165Er • Ooaapy-

)1{9HO MHoro HOBhiX yposaeft, ycraaosneHbi 

HX KBaHTOBhie xapaxrepHCTHKH. DeTanbHO 
116 

HCcneaosanHCb ypoBHH Hf npH pacna ae 
116 

Ta 0 npH 9TOM CHHManHCb cneKTpbl K OH-

B&pCHOHHhiX aneKTpOHOB, ll03HTpOHOB, r a M-

Ma-nyqeft, raMMa-raMMa-cosnaaeHHft H 

+ 
rpoftHhiX f3 -raMMa-cosnaaeHHA. ITony-
'leHHhie OllbiTHbi9 JlaHHbl9 HaXOJlSITCSI B Co

rnaCHH C TeopeTH'IeCKHMH paC'Ii!JTaMH B paM

KaX csepxrexyqeft MOJlenH aa 5a3e noTeH

UHana Byaca-Caxcoaa. 

4. T 0 H K a Sl C T p y K T y p a a n b cl> a -

c n e K T p o B pa3aeneHHhiX Ha Macc-cenapa

Tope H30TOllOB paJlOHa C MaCCOBbiMH 'IHC

naMH or 206 ao 212 HCcneaosanacb c no

MOIIIbiO OOnbiiiOI'O Mai'HHTHOI'O anbcl>a-cneKT

porpacl>a. 05aapy)l{eHo aecHTb paaee HeH3Becr

HhiX nHHHft TOHKOft CTpyKrypbi (anbcl>a-pacnaJl 

Ha B030Y)KJl9HHbl9 COCTOSIHHSI SIJlep nonOHHSI) C 

-3 -5 
HHT9HCHBHOCTbiO 10 -10 Ha OJlHH pacnaa 

COOTB9TCTBYIOIII9I'O H30TOna paJlOHa. 

SB. MHKpoxpoMarorparjJH'leCKaH KonoHKa c .aHcraHI.lHOHHbiM ynpaaneHHeM .anH paa.aene
JIHH BbiCOKOpa.aHOBKTHBHbiX CMeCeit pe.aK03eMenbHbiX aneMeHTOBo 



5, TIp Oil On)!{ 8 nHCb p BllH OXH MH

'IeCKHe HccneJlOBaHHSI, B peaynbTaTe 

H3y'leHHSI Cop6UHH 8HHOHHbiX KOMnneKCOB 

nepeXOJlHbiX MeTannOB 8HHOHHT8MH paapa6o

T8H8 HOBBS! MOJlenh cop6UHH 1 XOpOWO noJl

TBep)KJl81011l8SIC H 9KCnepHMeHT8nbHO, 

l1cnonb30B8HHe MeTOJl8 B03MYIIlel:IHbiX 

yrnOBbiX 1"8MM8-1"8MM8 KOppenHuHa JlnSI 

H3y'leHHH XHMH'IeCKOI"O noBeJleHHSI "ropH

'IHX11 aToMoB noaaonHno HCKniO'IHTb PSIJl 

BTOpH'IHbiX a<l>¢eKTOB, COnpOB0)KJl8BWHX pa

Hee npHMeHHBWHeCH paJlHOXHMH'IeCKHe Me

TOJlbl, 

HoBbie 
MeTO,Qbl HCCJie,QOBaHH.H. 
3JieKTpOHHKa. 

ABTOMaTH38.QH.H 
3KCI1epHMeHTa 

1. CoaJlaHa H BBeJleHa B aKc

nnyaTaUHIO HCKpOB8H CTpHMepH8SI 

K a M e p a B bi c o K o r o Jl a B n e H H H c re

nHeM JlnH 9KCnepHM9HTOB H8 CHHXpOUHKno

TpOHe ( 6biCTpOJleacTBHe JlO 5 pas B CeKyH

JlY), TiepB8H B MHpoaoa npaKTHKe K8Mepa 

T8KOI"O THna SIBnSieTCSI OJlHHM H3 yanOB 

yCT8HOBKH 1 npeJlCT8BnHIOIIlea C06oa cneKT

pOMeTp H3 llBYX K8Mep JlH8MeTpOM 0,5 M: 

0JlH8 H3 K8Mep noMellleHa B M81"HHTH09 

none 10 K9 1 ilPYI"BH - K8Mepa Bb!COKOI"O 

Jl8BneHHSI (8 8TM) - npeJlCTBBnHeT C06oa 

KOM6HH8UHIO 1"830BOa MHIIleHH H TpeKOBOI"O 

JleTeKTopa. B nepaoa KaMepe npoH3BOJlHTCSI 

8HanH3 nHOHOB no HMnynhcy (TO'IHOCTb H3-

MepeHHH HMnynbC8 0,6-0,7%), BO BTOpoa -

Jl9T9KTHpyeTCSI B38HMOJleaCTBHe nHOHOB C 

renHeM, 0T6op co6biTHa ocymecTBnSieTCSI 

C nOMOIIlbiO CH86)KeHHOI"O COOTBeTCTBYIOIIlea 

aneKTpOHHoa nOI"HKOa I"OJlOCKOna H3 22 

CUHHTHnnSIUHOHHbiX C'I~T'IHKOB, paaMellleH

HhiX B o6ono'IKe KaMepbi, .llnH KaMepbi paa

pa6oTaH H nocTpoeH KpynHeawHa reHepaTop 

HMnynbCHbiX HanpSI)KeHHa H8 1200 KB ( MOIIl

HOCTb 5 MBT) C '18CTOTOa JlO 10 cpa6aTbiB8-

HHa B CSKYHJly, 
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• 

2. HoBbia MeTOJl onpeJleneHHSI 

9Hepi"H H y -KB8HTOB Bb!COKHX 9HeprHa 

no 'IHCny aneKTpOHOB B M8KCHMyMe nHBHSI1 

npeJlnO)KeHHbla B na6opaTOPHH, HCnbiT8H Ha 

yCKOpHTen e l1<f>B3, l1aMepeHHH noKaaanH, 

'ITO y)Ke n pH 10 faB o6ecne'IHBaeTCSI TO'I

HOCTb onp eJleneHHH 9Hepi"HH OKOno ;!:.10%, 

Ba)I{Hb!M K 8'1eCTBOM HOBOI"O MeTOJl8 HBnHeT

CH nOBbiWe HHe ero TO'IHOCTH C poCTOM 

aHepi"HH, 3 To o6ecne'IHB8eT eMy 6onbWYIO 

nepcneKTHBHOCTb npHMeHeHHH B OnbiT8X H8 

yCKOpHTen SIX 6yJlylllHX nOKOneHHa (aHepi"HH 

B COTHH H Tb!CSI'IH faB), 

3. O cymecTBnHnHcb paaBHTHe 

Jl B Y C T 0 p 0 H H e a C B H 3 H UeHTpa H8KOn-

neHHSI H o 6pa60TKH HH<jlopM8UHH C 38M 

"MHHCK-22 " H "MHHCK-2", a TBK)Ke aBTOMa

TH3aUHSI p a6oTbi ueHTpa. BBeJleH B Jlel!:cT

BHe KOMnn eKC HOBoa aneKTpOHHoa annapa

Typbi: JlB8 OCUHnnorpa<jla CO CBeTOBbiM K8-

p8HJl8WOM JlnSI npeJlB8pHTenbHOI"O OT6opa 

HH<jJOpMaUHH nepeJl nOJla'lea ee Ha 3BM, 

JlByMepHbla 8H8nH38TOp JlnH H3MepeHHSI 

BpeMeH )KH3HH B036y)KlleHHbiX COCTOSIHHA 

SIJlep, yCT8 HOBK8 JlnSI H3MepeHHSI yrnOBbiX 

KOppenSIUH a B pe)KHMe JlByMepHOI"O 8H8nH38 

H ilPo 3TH MeponpHHTHSI n03BOnHnH Bb!COKo

KB'IeCTBe HO H B KOpOTKHa CpOK BbinOnHHTb 

HeCKOnbKO <jJH3H'IeCKHX 9KCnepHMeHTOB, 

4, C ocTogncg ycnewHbia <jJH-

3H'IecK a aanycK ycTaHOBKH 

.R c H An n - 1. H aaJleHbl onTHManbHbie pe

)KHMbl JlnH BCeX M8CC H30TOnOB 1 o6ecne'IH'" 

BBIOIIlHe 8KCHM8nbHyiO a<jlcpeKTHBHOCTb H 

BbiCOKOe p aapeweHHe • 

.lloCTHI"HYT ycnex B paapa60TKe MeTo

JlOB paaJle neHHH paJlHOaKTHBHbiX uaoTonoB 

Ha Macc-c enapaTope, C03Jl8H8 HOBBH KOHCT

PYKUHSI ~OHHOI"O HCTO'IHHK8 1 B KOTOpOM 

HCnOnb3ye TCH SIBneHHe noBepXHOCTHoa HOHH-

38UHH, U03BOnSIIOIIlei"O 6biCTpO (2-3 MHH) 

H C BbiCOKoa a<jJ<jleKTHBHOCTbiO ( OKOnO 40% 

JlnH Nd , 6onee 30% JlnH Sm H oKono 
10% JlnH Ho ) paaJlenHTb H30TOfibi pet:~Ko
aeMenhHbi X aneMeHTOB, Paaee B pa3HbiX 

na6opaTop HSIX MHpa yJlaaanocb paaJlenSITb 

H30TOnbi 9JlKHX 3eMenb npH JlnHTenbHOCTH 

p83JleneHH H 15-10 MHH C a<l>¢eKTHBHOCTbiO 

ae Bbiwe OJlHoro npoueaTa. 
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40, 3snyiUeH HB l1Y'IK9 nH-M930HOB OT 

CHHXpOli.HKilOTpOHB CI19KTpOMeTp C D.BYMH 

CTpHM9pHblMH KBMepBMH, 0D.HB H3 KBMep 

nOM9IU9HB B MBrHHTHOe none, /!pyraH KBM9-

p8 HBnonHeHa renHeM IlOD. BblCOKHM D.BBne

HHeM1 OHB ynp8Bfl.fl9TCH Cli.HHTHI1I1Hl1.¥0HHblM 

roD.ocKonoM, Hs ycraHOBKe BeD.eTCH Hccne

D.OBBHHe B3BHMOD.ehCTBHH nHOHOB C ~pBMH 

renHH, 

a) CTpHMepHBH KBMepa BblCOKOrO D.BB

neHHH (D.O 8 BTM), 

6) J1MnynbCHbrh reHeparop Ha 1200 KB 

D.IlH nHTBHHH CTpHMepHOh KBMepbl BblCOKOrO 

D.BBOeHHH, 

B) CrpHMepHBH KBMepa B MBrHHTHOM 

none. 

r) 3neKTpOHHBH annaparypa D.nH ynpaB

neHHH pa6oroh cneKrpoMerpa, 

D.) CHHMOK CilY'lBH B38HMOD.ehCTBHH 

IlHOHB C HllpOM renHH1 CD.eOBHHblh B CTpH

M9pHOh KBMepe BblCOKOrO D.BBI19HHRo 
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41. Hap•craHIIe BKTIIBHOCTII 11aoro na 

141Nd np11 p83JlBnBHIIII H30TOHOB HBOJIIIMll 

Ha Macc-cenaparope c HCnon&aoaaHHeM p a3-

pa6oraHHoro B fla6oparopHH RaepHMX n p o-

6neM BbiCOK09t/xJIBKTHBHOrO HOHHOro HCTOq

HHKll C HOBepXHOCTHOR HOHH38UHeR, H03B Q

nR1011J6rO npOH3BOJlHTb 9KCnpeCCHb16 p83Jl6-

neHHR H30TOHOB peJJK036MBnbHbiX sneMe H

TOBo J1o OCH a6CUIICC OTnOJKeHO Bf6M R, 

Up011l8Jllll66 C MOMBHTB 38rpy3KH H60JlH M8 

B IIOHHMR HCTOqHHK, no OCH OpJlHHli T -

BKTHBHOCTb p83JleneHHOrO H30TOna. BHJlH O, 

qTO MliKCHMllnbHBR liKTHBHOCTb JlOCTHra e T

CR npaKTHqBCKH qepea 2,5 MHHo nocne Hll

qana paaaeneHHR. 3t/xPeKTHBHOCTb paaaen e

HBR - OTHOIII6HHe BKTHBHOCTH H30TOna 14l Nd, 

3BrpyJK6HHOrO B HOHHbiR HCTOqHHK, K BKTHB

HOCTH, co6p8HHOR Hll KonneKTOpe,- COCTB B

nReT 40%. 

6 

42. HoBMR HOHHMR IICTOqHBK JlnR M liCC

cenaparopa ycraHOBKII RCHAI1I1 c noBe px

HOCTHoR HOHH38UII.eR. HcroqHIIK H03BOn ReT 

6biC7'pO II 91/HJJeKTHBHO p83JlenSlT'b KOpOT Ko

JKHBYlllll8 11307'0Hbl naHTliHHJlOB II liKTIIHHJIOB. 

I'IUH 

~ 



48. neHroqHBH CHCTeMB anH BbiHOCB 

KOpOTKOMHBymHX H30TOHOB H3 KOnneKTOpHOR 

KBMepM Macc-cenaparopa ycraHOBKH 

RCHAI1rl. 
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5. C 0 3 /l aHa H H C n hiT aHa C H C

TeMa ua 20 nposono'iHhlX HCKpo-

2 
8 bl X K a Me p 25x25 CO C'beMOM 9KCne-

pHMeHT anhHOA HHtPOpMaUHH Ha <tJeppHTOBble 

cep/le 'iHHKH npH HcnonbaosaHHH annapaTyphi 

UeHTpa HaKonneHHR H OOpaOOTKH HHtPOpMa

llHHo 

6 .Paapa5oTaHhl OCHOBHhle 

aneM e HThl HOBOA CHCTeMhl HaHO

CeKy H /lHhlX onOKOB aneKTpOHHKH 

12 H a Me HoB a H H A • Bonee 360 5noKoB 

STOA CHCTeMbl y)l(e ycneliiHO npHMeHReTCR 

B tPH3H'i6CKHX 9KCnepHMeHTaX Ha CHHXpo

UHKnOTp OHe. 3neKTpOHHKa XapaKTepuayeTCR 

Bb!COKOA CTaOHnhHOCTbiO B CO'ieTaHHH C 

Bb!COK M aMnnHTY/lHbiM H BpeMeHHbiM paape

llleHHeM . 

44. CoaaBHHBSI B na6oparOpHH HJl8pHb11C npo6neM CHC1'9MB C TBHaBpTHbiX 6nOKOB HBBOCfiiCYHil

BOit norHKB (acero 25 HBBMeHOBBHHR) n03BOI1Her 6blcrpo co6parb 3neKrpOHHy10 anrraparypy 

llpBIC1'H98CICH anSI niOtforo BltCDepHMfiHf'Bo 
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7. Pa3pa5oTaHo JlBa rrpeuH 

3 H 0 H H hi X M e T 0 Jl a ( M 0 H 0 X p 0 M a T H

~eCKH~ H aiiOXpOMaTH~eCKH~) 

orrpeJleneHHH cpeJlHe~ aHeprHH 

II p 0 T 0 H 0 B B rry~KaX, BhiBeJleHHhiX H3 

CRHXpOUHKnOTpOHa. MeTOJlhi OCHOBaHhi Ha 

H3MepeHHH yrna H3ny~eHHH BaBHnoBa-q e

peHKOBa IIpOTOHHhiM IIy~KOM B TOHKHX IIpo-

3pa~HhiX rrnacTHHKax. To~HOCTb orrpeJlen e

HHH CpeJlHe~ SHepPHH COCTaBnHeT 0,03% 
rrpH aHeprHH 660 MaB JlnH o5oHx MeTOJl OB. 

8. BBeJleHa B aKcrrnyaTaU H IO 

ycTaHOBKa C JlH~~Y3HOHHO~ KaMe

p 0 ~ B hi C 0 K 0 P 0 Jl a B n e H H H Ha peaK

TOpe l1PT -2000 4>H3H~eCKOPO HHCTHTyTa 

BonrapcKo~ aKa)leMHR HayK. 3aperHCTp H

poBaHhi C05hiTHH, COIIpOBQ)K)laiOIUHeCH B hine

TOM aneKTpOH-II03HTpOHHhiX nap B peaK UHH 

n 40 Ar-+ 41 Ar e + e- • Pa5oTa Bh!IIOn HH

eTc~ COBMeCTHo c KonneKTHBOM <1>11 B A H. 

KpynHbie 

3KCnepHMeHTa.JibHble YCTaHOBKH 

~RH HCCRe~OBaHHH 

Ha ycKOpHTeRe 76 r3B H~B3 

1. Co3JlaHa H BBeJleHa B 

Jle~CTBHe KpyrrHaH SKCIIepHMe n 

TanbHaH ycTaHOBKa ~nH IIO*C K a 

Ha YCKOpHTene B CeprryxoBe H O

BhlX TH•enhlX ~aCTHU H aHTH H Jlep 

-7 
co BpeMeHeM •H3HH 5onee 10 ceK H Mac-

co~ 5onee 3MP • B pe3ynhTaTe rrpeJlBap H

TenbHhiX H3MepeHH~ Ha~)leHO, ~TO eCnH Ta

KHe ~aCTHUhi CyiUeCTByiOT 0 TO Ce~eHHe HX 

pO•JleHHH IIpOTOHaMH C SHeprHeH 70 f a B 

-34 2 . 
He 5onee 10 eM /cTep. faBle. 

2. 3aBepmeHO C03JlaHHe K O M

rrneKCa aKcrrepHMeHTanbHO~ a rr rra

paTyphl JlnH HCCne)lOBaHH~ II O 

IIOHCKy MOHOIIOnH llHpaKa. Me T OJl 

IIOHCKa OCHOBBH Ha pePHCTpaUHR CIIeUH~H

~eCKOPO H3ny~eHHH BaBHnoBa-qepeHKOBa, 



45. YcrBHOBKB anH ROHCKB MOHOHORH 

Jl.HpBKB CMOHrHpOBBHB HB K0Rbll9 yCKOpHrenH 

78 r3Bo Mero,a HOHCKB OCHOBBH HB perHCrpa

IlHH H3RY"l9HHH BBBHROBB-<fepeHKOBB. 
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OTnH'IaiOl!lei'OCSI 6onblll01l: HHTeHCHBHOCTblO H 
xapaKTepaoll: nonS!pusauuell:. YcTaHOBKa, 
npowearuaSI npeasapHTenbHbie ucnbiTaHH SI, 
ycTaHOBneHa Ha KOnbUe npOTOHHOI"O CHHX~ 
poTpoHa .114>83. 

3. n n Sl n Sl T H MeT p 0 B 0 I' 0 M a I' 

HHTHOI"O HCKpOBOI"O cneKTpOMeTpa 
BbiUOnHeH 60nblll01l: 06'beM pa60T no cosaaHHIO 
6hiCTpoae1l:CTBYIOlllei'O <lJoTopei'HCTpaTopa, 
caenaHO 40 ( HS 50) MOaynell: HCKpOBbiX Ka Mep 

2 
pa3MepOM 120xl40 CM t CMOHTHpOBaHa H OT-
na*eHa CHCTeMa ynpaBneHHSI aaT'l:HKaMH 
anSI HSMepeHHSI TOnorpa<lJHH Mai"HHTHOI"O no

nS!, H3I"OTOBneH BaKyyMHbili 60KC anSI s anon
HeHHSI HCKpOBbiX Moayneft pa60'l:HM I"a30M, 

sasepruaeTCSI HSI"OTOBneHHe CHCTeMbl O'IHCT
KH rasa. 

4. n p o a on* an a c b pas p a 6 o T K a 
penSITHBHCTCKOI"O cneKTpOMeTpa 
CO CTpHMepHoll: KaMepoll: H BOaopoaHOll: MH
llleHbiO B Mai"HHTHOM none (Pl1CK). CneKT

poMeTp npeaaasHa'leH ang usy'l:eHHSI aapoa
HhiX ssauMoaell:cTBHll: aa ycKopuTene B Cep
nyxose. Pa6oTa nposoaHTCSI COBMeCTHO c 
.11 4>83 r AH H Ml1 4>.11. 3asepweH <PHSH'l:eCKHll: 
npOeKT ycTaHOBKH, KOTOpb!ll: nporuen 3KCnep
TH3Yo 8hmonaeH 6onbwoli o6'beM pa6oT no 
MoaenuposaHHIO cTpHMepaoli KaMephi. Ha'l:a
To cosaaHHe pS!lla ysnos cneKTpOMeTpa. 

46. CBCT6MB IlpOBORO'lHbiJC BCKpOBbiJC KBMep .QRH yiipBBR6HBH 5-MeTpOBblM MBrHHTHbiM HC

IrpOBblM CiltiKTpOMeTpOMo 



Pa3pa6oTKK 

8 o6naCTK YCKOpKTenel 

1. BbinonaeHhi aay'iHo-Hccne

aoBaTenbCKHe H KOHCTpyKTOpCKH8 

p a 6 0 T hi B CBSI3H C peKOHCTpyKUHeft CHHX

pOUHKnOTpOHa B CHllbHOTO'iHblft <lJaaoTpOH 

( ycTaHOBKa "ell"'): 3aKOH'i9HO MOaenHpOBa

HHe MarHHTHOrO nonS! ycTaHOBKH 'cl>',ocy

lli9CTBneHO nonHOMaClliTa6aoe MaKeTHpOBa

HHe pe30HaHCHOft CHCT9Mbl COBMeCTHO C 

BapHaTopaMH 'iaCTOThi Ha cpeaHeM ypoBHe 

MomaocTH, aaBepmeao MoaenHpoBaHHe <tJep

poMarHHTHoro KaHana anSI CHCT9Mbl Bb!BOaa 

ny'iKa H3 KaMe{lhl yCKOpHTenSI, B npoeKTHb!X 

opraHH3aUHSIX 3aKOH'i9HO npoeKTHpOBaHHe 

OCHOBHhiX yanoB H aaaHHA yCKOpHTenSI, Ha

'ianOCb H3rOTOBneHHe o6opyaoBaHH~ 

47. MO!l8J1b (1 : 1 ) BbiCOKO'lBCTOTHOif 

CHCT8Mbl C BBpHBTOpOM CHJibHOTO'lHOrO ljJa-

30TpOHBo 
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48, Crponren&CTBO cneunan&Horo Kopnyca tJnH MOHTBJKHbiX pa6or, CBH3BHHbiX c co-

3/JBHHeM CHn&HOTO'lHOrO I/Ja30TpOHB ( p eKOHCTpyKUHe/1 CHHXpOUHKnorpoHa). 

2, B pe3ynbTaTe Hccneno B a

HHi!: Ha KOnbU9BOi!: 9neKTpOHH O i!: 

M 0 n en H CHnbHOTO"'HOrO npOTOHHOrO p e

nSITHBHCTCKOrO UHKnOTpOHa C *9CTKOi!: <ilo

KYCHpOBKOi!: noKa3aHa npHHUHnHanbHaSI B 03-

MO*HOCTb C03naHHSI npOTOHHb!X yCKOpHT e

nel!: Ha 9HeprHH OKOnO 1 f9B CO cpenHH MH 

TOKaMH B ny"'Ke nOpSIIlKa neCSITb!X none i!: 

aMnepa (MOmHOCTb B ny"'Ke nBeCTH-TpHC

Ta MeraBaTT). BbmonHeH KOMnneKc pao oT, 

CBSI3aHHb!X C H3y"'9HH9M napaMeTpOB 9 n eKT

pOHHOro ny"'Ka B MonenH H HCCnenoBaHHeM 

pe30HaHCHbiX 9<il<ileKTOB 1 a TaK*e C C03n a

HH9M annapaTypb! HaoniOneHHSI H KOppen SI

UHH H T,n, 

3, nonroTOBneH npoeKT p e 

KOHCTpyKUHH yCKOpHTenSI Y-120 M 

B UHKnOTpOH C perynHpyeMOi!: 9HeprHei!: H 

yny"'W9HHOi!: MOH09HepreTH"'HOCTblO ny"'K a 

npoToHoB (no 9HeprHH 40 M9B), nel!:TpOHOB 

(no 9HeprHH ~0 M9B) H anh<lla-qacTHU ( no 

9HeprHH 40 M9B), BbmonHeHbi 9KcnepH M eH-

Tbl no HCCnenoBaHHIO II!HpOKOnHana30HHOi!: 

CHCT9Mbl yCKOpHTenSI H no <ilopMHpOBaHHIO 

MarHHTHoro nonSI, 

4, n p 0 aHa n H 3 H p 0 BaH bl B 0 3M 0 *

H 0 C T H 9 n e K T p OSin e p H 0 r 0 M e T 0 n a 

I" e He p aU H H He i!: T p 0 H 0 B C HCnOnh30Ba

HH9M CBepxMomHbiX (coTHH MeraBaTT B nyq

Kax) yCKOPHTenel!: npoTOHOB C 9HeprHei!: OKo

no 700-1000 M9B, C caMbiX oomHx noauuHl!: 

npOBeneHO paCCMOTpeHHe npooneM HCnOnh-

30BaHHSI B SlllepHOi!: 9HepreTHK9 Hei!:Tp0HOB 1 

HCnycKa9MbiX SlnpaMH TSI*enbiX 9neM9HTOB 

non nei!:CTBH9M npOTOHOB (nei!:TpOHOB) Bb!CQ

KHX 9HeprHl!:, PaccMoTpeHbi xapaKTepHbie 

CBOi!:CTBa 9neKTpOSIIlepHb!X yCTaHOBOK H nep

cneKTHBbl HX HCnOnb30BaHHSI B HayKe H TeX

HHK9. 

5, n penn o * e H MeT on non y"' e

HHSI nonS1pH30BaHHhlX npOTOHOB Ha 

K 0 n b U e T p 0 He C HHTeHCHBHOCTblO no 

13 
10 npOT,/CeK H CTeneHblO nonSipH3aUHH 



6onee 90%. PaccMoTpeHa nporpaMMa ljJHaH-

'l:eCKHX aKcnepHMeHTOB Ha TaKOM ny'l:Ke, a 

TaK)I{9 IlpHHUHIIbi 06Hapy)l{eHHSI 1!:pe3Bbi'l:aftHO 

ManbiX IIOnSipH3aUHOHHbiX aljxl>eKTOB ( BIInOTb 

-5 
llO 10 H MeHee). 

3Kcn~yaTaqKH CKHxpoqKK~OTPQHa 

D OKaaa TenH pa60Tbl 

CHHXpOUHKnOTpOHa B 1970 I" OilY 

N9N9 
DoKaaaTenb 

BpeMSI 
% 

nn B qacax 

1. 3annaHHposaHHoe spe-

MSI pa60Tbi 1 

B TOM 'l:HCne 5130 100 

a) Ha 9KCIIepHMeHTanb-

Hbie pa60Tbi no IPH-

3HK91 4516 88 

6) Ha pa60Tbl IIO IIOBbi-

lli9HHID HHT9HCHBHOC-

TH yCKOpHTenSI, 30 0,6 

s) Ha IIO.Ill"OTOBKY K pa-

6oTe ljJH3H'l:9CKOit an-

napaTypbi H TeXHOno-

l"H'!:9CKYID IIO.Ill"OTOBKY 

YCKOpHTeng, 582 10,4 

r) 9KCIInyaTaUHOHHbl9 

npoCTOHo 52 

2. MoHTa)l{ HOBOI"O KaHana, 

lliHMMHpOBaHH9 1 Hana.ll-

Ka HOBOft CHCT9Mbl Bbl-

BOlla, 1660 

3. Pa6oTa MeaoHaoro 

TpaKTa, 1675 

4. Pa6oTa CHCTeMhl pac-

TSI)I{KH ny'l:Ka, 1640 
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YcosepmeHCTBOBaHKe 

1. 11 aroTosneHa, Hana)l{eHa H 

BBe)leH a B 9KcnnyaTaUHID HOBaSI 

C H C T e M a B hi B 0 ll a II p 0 T 0 H 0 B H3 Ka-

• Mepbi CH HX'QOUHKnOTpOHa C HenHHeilHbiM pe

I"eHepaTOp OM H OllHOft nnaCTHHOft Ha BX0ll9 

'l:aCTHU B Mal"HHTHblit KaHan, HoBaSI CHCT9Ma 

Bb!BO.Ila II03BOnHna BllBOe ysenH'l:HTb HHTeH

CHBHOCTb Bb!B9ll9HHOI"O IIY'l:Ka IlpOTOHOB H 

11 
ll0B9CTH ee llO 8•10 IlpOTOHOB/CeK, 

2. P aapa6oTaHa, HaroToBneHa 

H BBell e Ha B .lleitCTBHe HOBaSI CHC

TeMa IIHTaHHSI ycTpoftCTBa BpeMeH

H 0 it p a C T Sl )I{ K H IIY'l:KOB M930HOB OT CHHX

poUHKnOTp OHa, HCIIOnb3YIDIUaSI THpHCTOpHblft 

reaepaTop nHnoo6paaaoro ToKa, llnHTenb

HOCTb H IlynbCOB M930HHbiX IIY'l:KOB llOB9ll9-

Ha llO 70% OT )lnHTenbHOCTH UHKna MO.Ilyng- ' 

UHH yCKOp HTenSI. 

3. Y C 0 Be pill e H C T B 0 BaH bl B bl Co

KO'iaCT O THaSI CHCTeMa H ycTpOftCTBa 

HMIIynbCHOI"O IIHTaHHSI CHHXpOUHK-

n 0 T p 0 H a , D Olll"OTOBneHa H BB9ll9Ha B 9KC

rrnyaTaUHID CHCTeMa yrrpasneHHSI Ha rronynpo

BOllHHKOBbiX IlpH6opaX1 BKniD'l:aiDIUaSI B ce6SI 

6nOKH HMIIynbCHOI"O yrrpasneHHSI BbiCOKO'!:aC

TOTHbiM eHepaTopOM yCKOpHTenSI H 6nOKH 

yrrpaBneHH SI THpHCTOpHbiM I"eHepaTOpOM 11Hno

o6pa3Hb!X HMIIynbCOB paCTSI)I{KH, J1ccne.llOBaHbl 

OIITHManbHbl9 aMIInHTYllHo-'l:aCTOTHbie xapaK

TepHCTHKH llnSI paanH'l:HbiX pe)I{HMOB pa60Tbi 

I"eHepaTop a yCKOpSIIDIUel"O HallpSI)I{eHHSio 
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AA60PATOPVIA 
·AAEPHbiX 
PEAHUIIIIil 

. . 

Hay'IHO-HccnellOBaTellbCKHe pa6oTbi 

na6opaTOpHH smepHbiX peaKUHA BenHCb B 

cnellyiOIIIHX OCHOBHbiX HanpasneHHHX: 

- CHHTe3 TpaHcypaHOBbiX aneMeHTOB 

H HCCnellOB8HHe CBOACTB HX P8llH08KTHBHOrO 

pacnalla; 

- noHCK H30Tonos csepxTIDKenbiX ane
MeHTOB B npHpOllHbiX MHHepanax; 

- CHHTe3 HeitTpOHOH36biTO'IHbiX H30To

nos nerKHX aneMeHTos; 

- HCCnellOB8HHe npOTOHHo-p8llH08KTHB

HbiX smep; 

- H3y'leHHe npHpOllbi 8HOM81IbHOrO cnoH

T8HHOro lleneHH.sl smep H3 H30MepHbiX coc

TO.siHHA; 

- H3y'leHHe MeX8HH3M8 B38HMOlleACTBH.sl 

T.sl)l(enbiX HOHOB C SUlp8MH; 

- smepH8.sl CneKTpOCKOnH.sl B peaKUHHX 

C T.sl)l(enbiMH HOH8MHo 

Bcs Hay'IHo-HccnellOBaTenbcKas lles

TellbHOCTb na6opaTOpHH smepHbiX peaKUHA 

OCyUieCTBn.slnaCb B TeCHOM KOHT8KTe C HH

CTHTyTaMH CTpaH-y'laCTHHU OVI.RVI. OcHos

Hbie pa60Tbi npOBOllHnHCb Ha yCKOpHTene 

Y-300. 

HayqHo
Hcc~e~oBaTe~hCKHe 

pa6oThi 
0mTe3 

1 05-ro 9JJeMeHTa 

H HCCJJe.QOBaHHe 

el"'O cpH3HllecKHX H XHMJfl·lecKHX 

CBOiiCTB 

Y cnewHo aasepweHbi onbiTbi no CHH

Teay H H3y'leHHIO ~H3H'IeCKHX H XHMH'IeCKHX 

CBOitCTB 105-ro aneMeHT80 llepsag cepH.sl 

OnbiTOB, nOCB.siiiieHH8.sl nOHCK8M CnOHT8HHOrO 

lleneHH.sl H30Tonos 105-ro aneMeHTa 6bma 

aasepweHa s KOHUe 1969 rolla, H peaym,-



4 . 
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TaTbi ee onyonHKOBaHbi B 4Jespane 1970 r oaa. 
243 2l 

TipH oony'leHHH Am HOH8MH Ne Obin 
3apei'HCTpHpOB8H H3ny'laTenb OCKOnKOB c n oH
T8HHOI'O aeneHHH c nepHOllOM nonypacnaa a 
1,8:t_0,6 ceK. Ce'leHHe o6paaosaHHH Hosor o 
Hany'laTens, onpeaeneHHoe no cnoHTaHHOMY 

-34 2 
t;~eneHHIO, COCTaBnHeT ( 5:t_1,5) •10 CM , .lJ.nH 
HCCne.QOB8HHH 38KOHOMepHOCTe~ o6pa30B8HHH 
cnoaTaaao t:~ensmerocs H30Tona c T ~"' 1,8ceK 

ObinH nocTasneHbi cneayromHe aKcnepHMeHTbi! 

1000 

~ 

«)0 

(0 

I=< 

) 

f · 
I 
..-_:__ 

''fz-"7RINaK ~42'"Rm] 

7 

~--

. 
~ 

''fz·2~. 

~ 
l ""'9 

t (Cf'K.) 

1, l1aMepeHo HHTerpanbaoe yrnosoe 
pacnpeaeneaHe saep OT.lla'IH (KonnHMaUHOH
Hbi~ Me TOll), 

2. l13Mepeaa !}JyHKUHH B030Y)I{.QeHH.So 
3, TiposeaeH aaanHa peaKUH~ c HCnyc

KaHHeM 38pH)I{eH.H'biX '18CTHU, Be.llyiUHX K o6-
pa30B8HHIO H30TOnOB 102-ro, 103-ro H 104-ro 
aneMeHTOB. 

B pa6oTax Hcnonbaosanacb MeTO.llHKa, 
B KOTOpO~ npO.llYKTbl peaKUH~ BOHBanHCb B 
"oeCKOHe'IHYIO u HHKeneByiO neHTy-coopHHK 

~ 
49, CxeMa 3KcnepHMeHTBilbHoro ycrpoit

CTBB /lllH perHCTpBUHH KOpOTKOJKHBYIIlHX 

CI10HT8HHO /l61lHIIlHXCH H30TOI10B1 o6pa3yro

IllHXCH B HP.epHbiX peBKUHHX C YCKOpeHHbiMH 

HOHBMH, 

50. Pacnpe!leneHHe no BpeMeHH ocKon

.,4 KOB CilOHTBHHOrO /le/leHHH HP.ep, 06pa3yiOIIlHX

~ CH B peaKUHH 
243

Am + 
22

Ne IlpH 9HeprHH 

HOHOB 144 M9Bo 



TOll!IlH.IIOA 50 MK H JlllH.IIOA 8 M 1 JlSH:lKy

IIlYIOC.H co cKopocTbiO 0,78 cM/ceK. Bllollb 

lle.HTbl pacnollai'allHCb JleTeKTOpbi OCKOllKOS 

Jlelle.HH.H H3 ~oc~aT.Horo cTeKna. Ha oc.Ho

sa.HHH pacnpeJlene.HH.H nnOTHOCTH TpeKos no 

JleTeKTOpaM npH 3SJlS.II.HOft CKOpOCTH lle.HTbl 

pacc'l:HTbisanc.H nepHOll nonypacna)la cno.H

Ta.H.Ho Jlell.HIIlHXC.H H30Tonos. 

113 Jla.H.HbiX no yrnosoMY pacnpeJlene

.IIHIO .HJlep OTJlS'IH H a.HallH3a pe3yllbTaTOS 

KO.HTpOllb.llbiX aKcnepHMe.HTOS ClleJlyeT, 'ITO 

cno.HTa.HHO Jlell.H!IlHAc.H H30Ton c T ~ .. 1,8 ceK 

HMeeT aTOM.IIblft .IIOMep 105~ TipH HCClleJlo-

-· - f 

" 1'5 / 

/ 
·» 

10 / I 

I l ,J 
1 j I ' '. 

~ 10 
) ,t i \1'. 

I ' .. I-- \ 

·51 
fO 

100 tfO 120 130 t40 150 -... -~] 

51. 3aBHCHMOC'l'b C8"18HHH o6p830BBHHH 

CITOH'I'BHHO aenHlllerOCH H30'1'0118 C ~ - 2 C81C 

0'1' 9HeprHH HOHOB 22Ne • flyHKTBpHb18 1CpB

Bb18 - p8C'l~'I'Hb19 t/JyHKUHH B03f5yJKifBHHH p981C

UH.ft24~m(2llftle, 41J ) 2111 ]05 H 243 Aml 22Ne, 

s .. J 211 "Jos • 
e - 9KC118pHM8H'I'B.IlbHb18 3H8"18HBHo 

l1JrpHX-nyHK'I'HpHBH KpHBBH (npaBBH lllKBna) -

pBC"l~'I'HBH 38BHCHMOC'l'b C8'l8HHH aeneHHJ/1 
243Am 0'1' 9HeprHH HOHOB flll Ne o 0- 9KCI18-

pHM9HTBnbHb19 3HB'l9HHH. 
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SS.IIHH 3SSHCHMOCTH ce'l:e.HH.H o6pa30SSHH.H 

HOSOI'O H3 0TOna OT aHepi'HH 6oM6apJlHpyiO

IIlHX 'ISCTHU 6blll0 noKa3a.H01 'ITO ~HKUH.H 
S036y:lKJl9 HH.H HMeeT MSKCHMYM npH aHepi'HH 

:z :z 
HOHOS Ne 117 Mas c wHpHHoA Ha nony-

SbiCOTe .. 8 Mas. XapaKTep ~HKUHH soo-

6y:lKJleHH .H CSHJleTellbCTsyeT 0 TOM1 'ITO .Ha-

6lliOJlaeMbiA H3lly'l:aTellb OCKOllKOS CnOHTSH-

"HOI'O JlelleHH.H c T~ .. 1,8 ceK·o6pa3yeTC.H 

'l:epe3 COCTas.Hoe .HllPO C nOClleJlyiO!IlHM HC

napeHHeM HeATpOHOSo 3To .HSll.HeTC.H He3aSH

CHMbiM nOJlTSep:lKJleHHeM CHHTe3a alleMe.HTa 

c Z =1 0 5 H Maccoa (261, 260) s peaKUHH 

241Am + 22 Ne • 
B a KcnepHMe.HTax no H3y'l:eHHIO a -pac

naJla H30Tonos 105-ro aneMeHTa HCnOllb3o

sanacb y c osepweHcTsosaH.Ha.H ycTaHOsKa. 

C noMO!Ilb iO cneuuallb.HO pa3pa6oTaaaoa 

aneKTpoH.HoA annapaTypbi ocymecTsll.HllC.H 

aMnllHTYJlHo-speMeHHOA aHallH3 HMnyllbCOS, 

nocTynasw Hx c llSYX ( Si + Au ) -JleTeKTo

pos. TIO.HSlleHHe HMnyllbCa S HCClleJlyeMOM 

a.HepreTH'ieCJtOM HHTepsane ( 8,6 $ E $ 9, 7 Mas) 

Sbi3biSSll0 OCTSHOSKY C60pHHKa Jlll.H perHCT

paUHH JlO'l:epHero .Hllpa c Z = 1 03 H T ~ .. 

.. 35 c eK. MeTOJlOM aMnllHTYJlHo-speMeH

HbiX KOpp ell.HUHA Sbi)lell.HllSCb SKTHS.IIOCTb C 

a.HeprHeA a -'laCTHU 9,1 H 8,9 Mas. TiepHOJl 

nonypacn a )la 9TOA aKTHSHOCTH COCTSSll.HeT 

.. 1,4 c e K. Pe3yllbTaTbi aHallH3a aMnllHTYll

ao-speMe HHbiX KOppell.HUHA JlSIOT OCHOSSHHa 

nonaraTb 1 'ITO Ha6lliOJlaeTC.H a -pacnall ane-

MeHTa 
26 0

'
161 105 • CneJlyeT OTMaTHTb, 'ITO 

3Ha'leHHe nepHOJla nonypacnaJla Ha6lliOJlae

Moro a -H3ny'laTen.H s npeJlenax aKcnepu

MeHTallbHbiX OWH60K COI'llacyeTC.H C JlaHHbi

MH no CllOHTS.IIHOMY )lelle.HHIOo 

Bi.m H TaK:lKa npose)laHbi onbiTbi no 

XHMH'IeCK OA HJleHTH~HKSUHH CnOHTSHHO Jl9ll.H

!Ilei'OC.H 30Tona aneMeHTa 105. TipOJlYKTbl 

.HllepHbiX peaKUHA TOpM03HllHCb S llOTOKa 

S30TS H 6biCTpO XllOpHpOSSllHCb napaMH THQ-

.IIHllXllOpHJlS H 'leTbipeXXllOpHCTOI'O THTaHa. 

fa3 npon ycKanc.H 'l:epe3 JlllHHHyiO cTaKll.HH

HyiO KOllOHKY C nepeMeHHOft TaMnepaTypoft. 

Bbmo .Ha AJleHo, 'ITO aKTHSHOCTb c Ty, .. 2ceK 

SJlCOp6Hp yeTC.H Ha CT9HKaX Tpy6KH npH ro-
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52, IPH3H"18CKBH armaparypa, c noMOW&IO 

KOropoR HB UHKnorpoHe Y-800 H3Y"'BnHCb 

~H3H"18CKH8 CBORCTBB 105-ro sneMeHTB: 

a ) - cnoHTBHHOe lleneHHe Hllep, 6) - an&

~a-pacnall H/lep, 



paano 6onee HH3Kol!: TeMnepaType, ~eM xno-
JosA PH/lbi aKTHHH/lHbiX aneMeHTOB m , B TeM-

nepaTypHOM qaTepBane, xapaKTepaoM nng 

aneMeHTOB IV H V rpynn nepexo/lHbiX 
MeTannoB. TaKHe CBOJ!:CTBa xnopHna corna
cy~Tcg c npencKaaaHHgMH nns 105-ro ane
MeHTa (9K8T8HTan). 3apei'HCTpHpOB8HO 18 
8TOMOB HOBOI'O aneMeHTa. 

fiOHCK 

H30TODOB CBepXTIDKeAb~ 3~eMeHTOB 

1. DpoBeneHbi paanH~Hbie aKcnepHMeHTbi 
no llOHCKY CBepXTH:>KenbiX aneMeHTOB B npH
pone. C uellb~ H3MepeHHH cpenaero ~Hcna 
HeJ!:TpOHOB H8 8KT }leneHHg JlnH npHpO/lHOI'O 
cnoaTaHHO nengmerocR Hany~aTens, o6aapy
lKeaaoro paaee, 6bm nocTpoeH ael!:TpOHHbil!: 

~ no 

. -

59. XHMHKH roroBRTCH K axcnepHMeHTBM 
CHHTe3y 105-ro aneMeHTB. 

75 

}leTeKTOp , OCHOB8HHbiJ!: H8 npHHUHne 38Me}lne
HHR HeJ!:TpOHOB B napa~HHe H perHCTpaUHH 
TennoBbiX ael!:TpoaoB c noMomb~ nponopuHo-

HallbHbiX c~eT"'HKOB c 3H e • DeTeKTop 
o6nanan Bb!COKOJ!: ~YBCTBHTellbHOCTb~ 6na
I'Oil8PR CKn~"'HTenbHO HH3KOMY ypOBH~ ~o
Ha, ~To o6ecne~HBanocb paaMemeHHeM anna-
paTypbi conRHol!: maxTe aa rny6Hae 320 
MeTpOB BO/lHOI'O 9KBHBaneHTa, a T8KlKe rep
MeTH38U ell: }leTeKTOpa H C03/l8HHeM aneKT
pOHHOJ!: CXeMbi, HCKn~"'a~meJ!: C06CTBeHHbiJ!: 
~OH C~eT~HKOB. 

B a"!eCTBe aKTa cnoaTaaaoro neneHHR 
paCCM8TpHB8nHCb T8KHe C06biTHR, JlnR KO
TOpb!X B HHTepBane BpeMeHH, onpenenReMOM 

HaaBaHHe 
o6paaua 

CBHHUOBOe 
cTeKno 

Bee o6paaua ( KI') 18 
DpononlKHTenbHOCTb 
H3MepeHHJ!: (~ac) 988 
qHCnO 3 apei'HCTpH
pOB8HHbiX C06biTHJ!:: 
JlB8 HMny nbC8 B 
rpynne (11) 12 
TpH HMllY1IbC8 B 
rpynne (Ill) 2 
OueaKa ~oaa KOCMH
"!eCKHX ny~eJ!: 

II 10±..2 
Ill 2,0±..2 

OlKH/laeMoe ~Hcno 
co6biTH.l!: 

~ =1 0 
ll 

Ill 
ii =5 

II 
Ill 
v =3 
II 
Ill 

29 
3 

14 
0-1 

8 
0 

faneHHT 

7,4 

151 

0 

0 

0 

14 
1-2 

7 
0 

3 
0 



54. Oase B3 9KCnepHMeHTOB no noHCKY 

CBOpXTH)I(OJibiX 9JIOMOHTOB B npHpOae npOBD

IfHJICH B COJIHHOh illBXTO HB rny6HHO OKORO 

300 M (a). B OHbiTO HCHOI1b30BBJICH Bbi

COKO'lYBCTBHTOllbHbih HOhTpOHHblh JfOTOKTOp 

(6}. B) - cxeMa HehrpoHHoro aereKropa 

JfJIH H3MOpeHHH cpeaHero 'IHCJIB HehTpOHOB 

jl HB BKT CHOHTBHHOrO JfOJIOHHH. 

8 



55. CorpyP.HHKH na6opaTOPHH HP.epHb/X 

peBKUH# npHHHflH yqacTHe B 9KCU6P.HUHH CD

B6TCKOrO HayqHo-HccneP.oBaTenbCKoro cyP.Ha 

'BHTH3b 1 1 HB KOTOpOM H3 pB3HbiX pa#oHOB 

THXOrO OK6BHB P.OCTBBfleHO JO TOHH KOHKpe

UH#, MHHepanbHb/6 BKniOqeHHH KOHKpeuH# 

HCCneP.yiDTCH C UenbiO UOHCKB B HHX UpHpOP.

HbiX CUOHTBHHb!X Hanyqarene/t, 

4 . 

77 
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BpeMeHeM )I{H3HH Heti:TpOHOB B CHCTeMe lle

TeKTOpa, pel'HCTpHpOBanHCb HMIIYnbCbl He 

MeHee qeM oT llBYX HeATpoHoB. B ,lleTe KTop 

rroMemanHcb o6paaUbi paaMepaMH 

120MM X 120 MM X 300 MM, IIpH 9TOM 9qxpeK

THBHOCTb perHCTpaUHH OllHHOqHbiX Heti:Tpo-

HOB COCTaBnsma "' 16%. 

PeaynbTSThi H3MepeHHA lln.ll llBYX o6-

paauoa rrpHBelleHI,I B Ta6n. 1. l1a TaonHUhi 

BHilHO, qTo llnH OOHapy)l{eHHOI'O paHee B na-
6opaTOpHH IIpHpOilHOI'Q CIIOHTSHHO llenHUie

I'OCH HSnyqaTenH Cpe,llHee qHcno Heti:TpOHOB 

HS SKT ,lleneHHH ji $ 3 • 
2. B neTHeA aKcrrellHUHH HayqHo-Hccne

llOBaTenbcKoro Cy,llHa "BHTH3b
6 

yqacTB OBa

na rpyrrrra coTpyllHHKOB na6opaTopHH. l1 a 

paanHqHhiX paAOHOB THxoro OKeaHa llOCTaB

neHo OKOno 10 TOHH KOHKpeUHA. MeTOilOM 

llH9neKTpHqeCKHX lleTeKTOpOB rronyqeHbl Ho

Bbie ll8HHhie 0 cne,llaX OCKOnKOB CIIOHTa HHo

I'O ~IleneHHH B MHHepanbHbiX BKmoqeHH HX KOH

KpeuHA, qTo YK83biBaeT Ha B03MO)I{HOe co

llep)I{SHHe B HHX IIpHpOilHOI'O CIIOHTSHHO lle

nHUiei'OCH HanyqaTenH. PeaynbTSThi HSM e

peHHA a6coniDTHoro aoapacTa MHHepano a, 

H3BneqeHHbiX H3 KOHKpeuHA, llanH BenHqHHY 

( 4,0;t.0,8) MnH. neT. 
3. MeTOilOM a X -coarralleHHA rrp o ae,lle

Ha HlleHTH4JHKaUHH a -aKTHBHOCTH C 9 Hep

I'Heft 4,4-4, 7 Maa, o cymecTBoBaHHH K oTo

poA coo6manocb B pH!le paooT. IToKaaa Ho, 

qTo C 6onbUIOft BepOHTHOCTbiD 9T8 8KTHB

HOCTb MO)I{eT Ob!Tb OTHeCeHa K H30TOIIy 

2s1N p. 

HccJieAOBaHHe B03MO)KHOCTeii 

CHHTe38 H30TOUOB 125-f'O 3JieMeHTa 

H ero 6JIH)KaihuHx coceAeii 

B pe~mc c Zn 

Ha rryqKe HOHOB UHHKS C HHTeHCHB-

9 
HOCTbiD .. 10 qacT/CeK H 9HeprHeft,.. 3 80MaB 

ObinS rrpoBelleHa 0Tpa60TK8 MeTOilHKH pe

I'HCTpaUHH H HCCne,llOBaHHH OCHOBHbiX 3 8KOHO

MepHOCTeft cpOHTSHHOI'O ,lleneHHH H a -pac-

24J 
rralla rrpollyKTOB MepHbiX peaKUHA Am+ Zn 

58, HCJ'O'fHBK MHOro:3apSIIJHb11C BOHOB 

IlliHKa. C ero noMOlllbiO Ha llHKnorpoHe Y-300 

ycKopeHbl 10-3apJlllHble BOHbl llBHKa, HHreH

CBBHocn. Bb1B9Jf9HHOrO ny'lKa -J09 'laCT/CeK, 

H 
238

U + Zn H Toil• B o6nacTH rrpe,llrronara-

eMOft CTaoHnbHOCTH CBepXTH)I{enbiX H!lep C 

Z 231l 241 
;;;; 125. B peaKUHHX U + Zn, Am + Zn 

OhinH rronyqeHhi a -aKTHBHbie rrpollyKTbi 

21L 
(B qacTHOCTH At ) H HCCnellOBaHa 38BHCH-

MOCTb HX BbiXO,lla OT 9Hepi'HH HOHOB Zn, o 

TaKHM o6paaoM, aKcrrepHMeHTanbHO noKaaa

HO, qTo 9Hepi'HH HOHOB ln Bbii!le KynOHOB

CKOI'O oapbepa. 3TO II03BOnHeT IIpHCTYIIHTb 

K pa6oTaM no CHHTeay cBepXTH*enhiX ane
MeHTOB B peaKUHHX c Zn. 

llOHCK 

npoTOHHoro pacnaAa 

H3 OOHOBHOI'O COCTOHHHH 

l1ccne,llOB8HHe IIpOTOHHOI'O pacrra,lla H3 

OCHOBHOI'O COCTOHHHH npe,llCTaBnHeT HCKniD

qHTenbHblft HHTepec KaK cpellCTBO nonyqe

HHH HH4JopMaUHH 0 CTpyKType H!lep, HaXo

llHUIHXCH Ha rpaHHUe HyKnOHHOft CTaOHnbHOC

TH, B pa6oTe HCnonbaoaancH raaoHanonHeH-



HhrA MarHHTHhrA Macc-cenapaTop Ha ny"iKe 

UHKllOTpOHa Y -300, npellH83H8"i9HHhilt llllSI 

-6 
OhiCTporo (a a 10 ceK) oTgeneHHSI ., Slllep 

OTila"iH' oT ny"iKa. Tiocne npoxo~lleHHSI "iepea 

cenapaTOp SlllP8 0Til8"1H OCT8H8BllHB8llHCb B 

TOpM03HOM OO'b9M9 1 OKpy~eHHOM TpeMSI K08K

CH8llbHbiMH nponopUHOH8llbHbiMH C"i~T"iHK8MH, 

TiepBb!lt H3 HHX npellH83H8"i8llCSI llllSI onpe

ll9ll9HHSI Yll9llbHOA HOHH38UHH H3llY"i9HHSI1 

BTOpolt - llOllHOlt 3HeprHH, BKlllO"i9HHe TpeTbe

I'O C"i~T"iHKa Ha 8HTHCOBll81l9HHSI C nepBbiMH 

llBYMSI OOllei'"i8llO 0Til9ll9HH9 npOTOHOB Ma

llOA 9H9pi"HH ('iTO O~Hil89TCSI llllSI pacnaga 

H3 OCHOBHOI'O COCTOSIHHSI) OT 38ll831lblB8lOIUHX 

npOTOHOB, (TipH TpOAHbiX COBll81l9HHSIX Te

ll9CKOD pei"HCTpHpyeT 38ll831lb!B8l01UH9 npo

TOHbi), 

96 
EblllO npoaegeHO oony"ieHHe MHIIIeHeA Ru • 
10 ~ Pd , 106 Cd , 1 uSn HOHaMH 

32 S H 35 Cl • 
Bo acex Clly"iaSIX H80lll01l8ll0Cb oopa30BaHHe 

H3lly"iaTelleA 38ll831lbiB8lOIUHX llpOTOHOB (H30-

T0llbl aneMeHTOB oT Ce llO Dy ) c no-

nepe"iHhiMH C9"i9HHSIMH 1 llOCTHI'8lOIUHMH ll9-

CSITKOB MHKpooapH, ., MS!rKHe' npoTOHhr Ohr

llH OOHapy~eHhl npH HCCll91lOBaHHH npOilYK-

TOB peaKUHH 
96 Ru + 3~ S npH sHeprHH Ho

HOB "' 250 Msa, Ha pHc, 57 npegcTaaneH 

80 
!Rut .s~ 

I" .r ·-h 
r ~ p,B iW' I! 
! ........ ~ ,. ·-1-h 

--

• 
~ 

I --~---' I~"" 
1- , .. 

20 1,1} tiD 4~ w !P ""' KOHO/I 

57, Ll E • E -cnexrp 3BnB3Jlb/BBI011lllJC npo

ronos, ~HpHBH nHHHH - KBnH6pOBO'lHBH KpH

BBH JlflH npOTOHOB C p83flH'lHOR 9HeprHeR, 
J13nOM KpHBOR B TO'lK9 Ep -1,5 Mss CB-
38H c xoneqnoR 'ron~nnoR' E -cq~rqnxa: 

npo6er nporonos c EP •>1,5 Mss npesb/~a

er pB3Mep E -c'l~T'lHKB, 

·-· . ff 
~ 

r - f-. f-- -, 
60 

llf r1 I . 
. : . .. ···!I 1.-- -- - -. . 

.. '-=. . . . . . , . 
·a ... ~ ·. r· .I zo 

I .... l-4': . 
.:. : ll,a~ ..... . .. . 

!JD 1,() 8() 10 'ZJ f2(J fi,O 

58, Ll E • E - cnexrp, CHHTIJR npH BKnio

'leHHH Tp9Tbero cqer'lHKB HB BHTHCOBnane
HHSl. 

~ E. E - cneKTp aana31lhiBaJOIUHX npoToHoe. 

11Mnyllbc hr rpyrmHpyJOTCSI e paAoHe E 
p 

79 

.. 3,5 Maa, CpellHHA nepHOil nonypacnaga 

H3lly"iaTe lleA 38ll831lbiB8lOIUHX npOTOHOB COC

T8BllS19T oxono 6 cex, Ha pHc. 58 noxaaa.ll 

~ E E - c neKTp, nooy"ieHHbiA e aHTHcoena

lleHHSIX c TpeTbHM C"i~T"'HKOM, B 9TOM .crry

"iae cneKTp MO~HO pa31l9llHTb Ha TpB rpyn

llblo Ha oonee HHTeHCHBH8SI I rpynna CBst3aRa 

c aana31lhiBalOIUHMH npoToHaMH, fpynna ll 
HMeeT u eHTp T~ecTH npH EP =<>,8 M sa, 

rpynna Ill - npH sHeprHH 1,2 Mae. Cpeg

HHA nepHOil nonypacnaaa a oonacTH EP < 

< 1,5 Msa paaeH (1 ,9±_0, 7) ceK • .llnsr rpyn

nbr [[ y cTaHOBll9Hbl Cll91lYlOIUHe npellellbl 

nepHOila nonypacnaga: 0,2 < T ~ < 2 ceK. B br-

xoll 
1

M SII"KHX' npOTOHOB npHMepHO B 100 pa3 

M9Hblll9 1 "19M 38D831lblB8lOIUHX npoTOHOBo 

Mo~Ho npegnono~HTb, 'ITO no KpaAHeA Mepe 

npoTOHbl c E .. 0,8 Msa noSIBllSIJOTCSI npH 
p 

pacnaae H3 OCHOBHOI'O COCTOSIHHSI, 

0nrre3 H H3Y'1eHHe 

CBOACTB HeATpoHOH36~o~ H30TODOB 

Jieri<HX s,nep 

Tip OilOll~allHCb paOOTb! no nony"ieHHlO 

HOBhiX JieATpOHOH30b!TO"iHbiX H30TOnOB ner

KHX 9lleMeHTOB B peaKUHSIX nep91l8"1H C TSI-
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159. Bb11COJZ B30J'0110B B60BB1 1/JroptJ, lCBC

IIOpoaa, B30f'B B yrnepOJZB1 110il.Y9:6HHIJII B 

zJz-. !liiN 
f_6lf1CllBB .a.a + t: • 3HeprHR H OHOB 

!lNe pBBHB 174 Mas. 

>KellbiMH HOHBMHo npH o6ny'leHHH 232Th Ho

H8¥H 
22 Ne c saepi"HeA 174 Msa anepa bie 

5binH CHHTe3HpOB8Hbl MPB 
21 

N • 23 0 • 24 0 ' 
2S 

F • T BKHM o6paaoM, o6mee 'IHCllO ao-

BbiX H30TOnOB nel"KHX 911eMeHTOB 1 nony'le HHbiX 

C nOMOIIIblO TSI>KellbiX HOHOB, .r:tOCTHI"llO O.r:tHH-
18 C 20,21 N 22,23,24 O 23 , 24,25 

H8Ail8TH: • • • F' 
25,26 N 

e • 
EbinH Ha'laTbi SKcnepHMeHTbi no 

'leHHIO nono>KeHHSI rpaHHllbi MepaoA 

6HnbHOCTH B 9TOA o6naCTH HyKilH.r:tOB. 

ay-

CTa

Heo6-

XOAHMO OTMeTHTb, 'ITO TeopeTH'IeCKHe npe.r:t

CK838HHSI OTHOCHTenbHO CT86HnbHOCTH Mep 

nerKHX 911eMeHTOB .r:tOCTBTO'IHO HeOnpe.r:teneH

Hbio Col"nacao MO.r:tenH o6ono'leK (pa60 Tbi 

HeMHPOBCKOI"O, rapBeSI H Kencoaa) SJJI.Pd 0
He 

13 14 B 
Be , e H T • .r:t. .r:tOn>KHbi 6biTb y >t<e 

HeCT86HilbHbi, B TO BpeMSI KBK B paC'I~TBX 

no MeTo.r:ty K -rapMOHHK ( pa6oTbi B o p a 
H APe) .r:tOnyCKaeTCSI B03MO>KHOCTb cym ecT

BOBBHHSI nel"KHX Mep C 60nblilHM H36bi TKOM 

HeATpOHOB, 

B CBSI3H c STHM 6binH npe.r:tnpHHHTbi 

&KcnepHMeHTbi no nony'leHHIO Mep
10

H e :'Be, 

l4 Be. npe.r:taapHTenbHO nyTeM 8H811H38 ce

'leHBA peaKilBA MHOI"OHyKllOHHbiX nepe.r:ta'l 6bi

na Hait.r:teHa 0HCT9M8TBK8 Ce'leHBA, KOT Op8SI 

noaaonaeT .r:tOBOnbHO aa.r:te>KHO npe,!lCK83 bi-

... 
~ ;:;- .. 
E' 

~"c·~c ,_ 
"N "t • • "" '!'Be 

\ ~. '\.:c "a• '·~·a. 
"N:, "N "·\ ''a•~ "\,_ "81 

~'" "\. '"\ ·~ "N~ "C•\ "B•~ 
~ ~B•\ 

i. 

= ---· 
.. 
.. 

"t• '\. 

·I ·• ·• -· · H · H · JS ... 
Q"· (MeV) 

80. J1Bt/Jt/JepeHUH8JlbHbl6 C6'l6HHR 

( du I d 0 ) o- 40 0 llllR peBKU.Hit c o6pa3o-

SBHBeM H30T0110S 6epHI111HH1 6opa, yrnepOJZB 

B 830TB S 38SHCHMOCTH OT Q 'J 'J • /laHHb16 

llOIJY'l6Hbl lliiR peaKUHB UIITb + 18
0 • 3Hep-

rBR HOHOB 
18

0 pasHa187 Mas. 

B8Tb Ce'leHHSI o6pa30B8HHSI eme He HaA.r:teH

HbiX H30Tonoa (pac. 60 ) • BH.r:tHo, 'ITO aa

BHCHMOCTb norapH~Ma .r:tH~~peHllHSnbHOI"O 
Ce'leHHSI o6pa30B8HHSI BCeX H30TOnOB .r:tSHHo

ro sneMeHTa OT Q peaKilBH naaeAHaSI. Bbi

nH nony'leHbi TSK>Ke HeKOTOpb!e 38KOHOMep

HOCTB .r:tllSI 9Hepi"eTH'IeCKHX cneKTpOB npo

.t\YKTOB peaKilHA, no3B011SilOIIlHe no.r:t6HpaTb 

aenH'IHHY MarHHTHoro nong cenapaTopa TSKHM 

o6pa30M1 'IT06bi pei"HCTpBpOBS Tb HaH6onee 

HHTeHCHBHylO 'ISCTb 9HepreTH'IeCKOI"O cneKT

pa CHHT93HpyeMOI"O Mpa, PeaynbT8Tbi noHC-

KOB10He, 
13

Be H 14
Be npe.r:tcTaaneHbi sa 

pHc. 61 H 62. HecMoTpa Ha .r:toaonbao 6onb

wyiO 'lyBCTBHTenbHOCTb anrrapaTypbi, HH 

O.r:tHH H3 Tpex H30TOnOB He 6bin o6Hapy>KeH, 

3TOT ~8KT MO>KHO paCCM8TpBB8Tb KBK yKa-

38HBe Ha SJJlepHyiO aecra6HilbHOCTJ1°He , 13Be 

B 14 Be. 3ToT peayllbTaT coi"nacyeTCSI c 

npe.r:tCK838HHSIMB MO.r:tenH 060nO'IeK, OAHBKO 
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61. JlHt/>tJJepeHUH81IbHbi6 Ce"leHHH 

(dq j d D) (J _
40

o P,IIH o6p830B8HHHH3Q-

TOROB He 1 Li Be , B H C B 38BH-

CHMOCTH OT Q'l 'l 1 ROIIy"leHHble B peBKUHH 

232Th + 1 5 N 1 9HeprHH HOHOB 
15 N pas

Ha 145 Mss • . Qfl 'I P.IIH 10 He COOTBeTCTByeT 

nopory HP.epnoil cra6HIIbHOCTH ( Ezn • 0 ) • 

~ ,oz 

~ s .• 
3 ' 

"'Ia ..... 
...__, tO -t 

.... 

·10 -.. -JO -40 -so 
O.oo (MeV) 

. . 

. 11 • 
B cny•I ae L, cymecTByeT npoTHBope'IHe, 

81 

TaK K a K 9TOT H30TOn .HJlepHO CTa6HllbHbiA. 

flo9TOMY Heo6XOilHMbl JlallbHeftliiHe 9KCnepH

MeHTbl no Bbi.IICHeHHIO .HJlepHoft CTa6HllbHOCTH 

HeftTp OHOH36biTO'IHbiX nef'KHX .HJlep, B 'laCT-

HOC TH .HJlep 
16 

8 H 

CDOHTaHHO ,neJIJimH}{Cll 

M30MepoB 

l .fl 0 H C K C n 0 H T a H H 0 ll en .II Ill H XC .11 

H 30M e p 0 B Bene .II B liiHpOKOft o6naCTH Mace 

.HJlep ( oT pellK03eMellbHbiX aneMeHTOB llO Bk ) • 
3Kcnep HMeHTbl npOBOJlHnHCb C T.ll)l(enbiMH 

HOHaM ( Ha UHKnOTpOHe Y -300) 1 a -'laCTH

UaMH ( Ha UHKnOTpOHe Y-200) H Heii:TpoHa¥H 

(Ha a n eKTpocTaTH'IeCKOM reHepaTope UI1<t>I1, 
By Jlane mT). I1 cnonb30Banacb MeTOilHKa Bpe

MeHH n poneTa, KOTopa.11 noaBon.11na H3Mep.11Tb 

nepHOilbi nonypacnalla llO 0,5 MKCeK, B onbi-

Tax 6 bmo noKaaaHo, 'ITO cnoHTaHHO Jlen.ll

mHeC.II H30Mepb! Ha6niOJlaiOTC.II B .HJlpax T.ll

)l(enee ypaHa, Bbma TaK)I(e noKaaaHa omH-

6o'IHOCTb nony'leHHbiX llPYI'HMH aBTOpaMH 

peayllbTaTOB Ha6niOJleHH.II cnoHTaHHo Jlen.~~

IIlHXC.II H30MepoB B .HJlpax Po-Rn H peJlKo

aeMenb HbiX aneMeHTOB, l13MepeHbl Ce'leHH.II 

o6pa30 BaHH.II H H30MepHbl9 OTHOllleHH.II Jln.ll 

CnOHTaHHO Jlen.IIIIlRXC.II H30MepOB ypaHa, nny

TOHH.II1 aMepHUH.111 6epKnH.II H KIOpH.II B peaK

UH.IIX C T.ll)l(enbiMH HOHaMH1 a -'laCTHUaMH 

H HeftTp OHaMH, 

62. JlHt/Jt/JepeHUHBIIbHble Ce"leHHH 

( J q I d n ) (J. 40 0 P.IIH o6pa30B8HHH H3o-

rono B Li , Be B 11 
12 C B aaBBCB

MOCTH OT Q 'l 'l 1 RO/Iy"leHHble B peaKUHll 

232 Th +15 N • Q'l 'I .0.1111 u Be coorserc~ 
syer nopory HP.epHoil cra6Hl1bHOCTH (En -o). 
/!nR 14 Be /IeBBH H npaBBH Cf'p6/IIC11 YKB3b1BB

IOT 3 HB'l6HHH1 COOTBeTCTBYIOlllHe Ezna1,9M98 
H E Zn -D. 
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HUI/JfiHb 

Tunu& 

-, OCI!OM(U U 

' "' Rapa omaa1.1u 

I'IUWeHb . 
Th, U,Pu unullm 11011"'--fl&xi 

aemelfmop 
(c11H>8a) 

boHIIIJHHOR 
I(Q-pa 

~ 

63. CxeMa ycraHOBKH ~nH H3MepeHHH 

rrepHO~OB rronypBCITB~B CITOHTBHHO ~enHmHX

CH H30MepOB MeTO~OM BpeMeHH nponeTB, 

64, CrreKTp 3B~eplKBHHblX COBITB~eHHii 

3fleKTpOHOB KOHBepCHH C OCKOflKBMH ~ene

HHH OT pBCflB~B CflOHTBHHO ~enHmerOCH 

H30Mepa. 

~ 
2 • 3 He p I' H H B 0 3 6 y )!{D. e H H SI C II 0 H

T a H H 0 D. en SI ill H XC SI H 30M e p 0 B o rrpe

D.eneHbl IIO pa3HOCTH IIOpOI'OB peaKUH:li, IIpH

BOD.SilllHX K OCHOBHOMY H H30M9pHOMY COC-

TOSIHHSIM. J13MepeHhl IIOpOI'H peaKUH:li 

242Pu(y,n) 241
m

1 Pu (aa MHKporpoae Hcl>D 

AH CCCP) H 
238

U(d,2n) 
240

m'Pu ( Ha 

UHKnorpoae l1 A3, EyxapecT) H orrpea. e neHhi 

8Hepi'HH B036y)I{D.9HHSI D.nSI CIIOHTaHHO D.enSI-

lllHXCSI H30M9pOB 241
mfpu H UOmfpu , KQ-

T0pb19 oKa3anHCb paBHhiMH "' 3 Maa. 3 ro 

rrpHMepao aa 1 Maa Bhill!e 3Ha"ieHH:li, rrony

"ieHHhiX rryTeM aaanH3a rroa.6apbepHhiX p e-

239 240 
30HaHCOB aa SID.pax Pu H Pu 

3. J13MepeHa tjlyHKUHSI B0 3 6y)I{

D. e H H SI peaKUHH o6pa30BaHHSI crroaraa ao 

a.enSill!HXCSI H30MepoB 
242

mf Am H 
244

m f Am 
IIpH paD.HaUHOHHOM 3aXBaTe He:liTpOHOB BIInOTb 

D.O aaepi'HH "'16 Maa. 06aapy)l{eHa K oppe-

nSIUHSI Me)I{D.Y rrpoueccaMH a.eneHHSI H o 6pa-

3oBaHHSI crroiTaHHO D.enSill!HXCSI H30M9p0 Bo 

Orrb!Tbl rrpOBOD.HnHCb Ha 3f-5 B nHcJ>. 

N"' 

IOD/10. 

·-· 
100 

.. 
(0 

•: f20 200 2111 ,J6() 1M) 320 'tr"""~J 

4. D pH paD. H aU H 0 H H 0 M 3 a X BaTe 

TeiinOBhlX He:liTpOHOB IIOny"ieH 

CIIOHTaHHO D.9nSill!H:liCSI H30Mep 

236
m

1U c rrepHOD.OM rronypacnaa.a "'70 aceK. 

l1cnonb3oaanacb MeTOD.HKa 3aa.ep)l{aHHhiX co

anaa.eHH:li aneKTpOHOB KOHBepCHH, HCIIyCKae

MbiX IIpH 3aceneHHH H30MepHOI'O COCTOSIHHSI, 

H OCKOnKOB D.eneHHSI OT pacrraD.a H30Mepa.J13-

MepeHO C9"i9HHe o6pa30BaHHSI H30Mepa, paBHOe 

-25 2 
"'10 eM • DoHCKH BeTBe:li a - H y -H3-

ny"ieHH:li C H30MepHOI'O ypOBHSI D.anH OTpH

UaTenbHbi:li pe3ynbTaT: "iHcno a -"iaCTHU 

MeHee 0,25, a "iHcno aneKTpoHOB MeHee 

10 Ha OD.HH OCKOnOK aeneHHSI. 3TH OIIb!Tbl 

npoaea.eHhi aa ae:l!:TpOHHOM reaeparope 

Hr -200 na6opaTopHH SID.epHbiX peaKUH:li. 

l13yqeHMe MeXaHH3Ma B3aHMO~e~CTBH.H 

T.H~eRb~ HOHOB C .ftAPaMH 

1. BpeMSI )I(JI3HH B036y)I{D.eHHo

ro COCTaBHOI'O SID.pa H3MepSinOCb 

B OIIhiTaX C HCIIOnb30BaHH9M atjltjleKTa TeHe:li 

B yrnoBhiX pacrrpea.eneHHSIX 3apSI)I{9HHhiX rrpo

D.YKTOB peaKUHH IIpH o6ny"ieHHH KpHCTannH"ie-
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65. CxeMa 3KcnepHMeHranbHoll ycraHoB

KH ~nR H3MepeHHR BpeMeHH )I(H3HH B036y )l(

~eHHbiX COCTBBHbiX R~ep C HCnonb30BBHHeM 

3~¢8KTB TeHeil B yrnOBMX pacnpe~eneHHRX: 

1 - y cTpOilCTBO ~nR OpHeHTBUHH MOHOKpHC-

N 

lXXJ 
100 

600 

400 

coo 

100 

80 

60 

• 
~~ 4::a~: 

0 

--

I I I 
A -;. = 0,085!. qo10 

~~ ~ 

~ 

~ 
~· 

.f. 
I v 
\, 

I 

. ... 

IU.• 
-· uo 
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I 
~-90° 

o- {60° 

6 

TBflnH'leCKOit MHilleHH1 2 - TOpM03RlliHe ~Onb- 40 
rH, S-4 - ~Ha~parMbi1 5-6 - ~H3neKTpH'le-

CKHe ~eTeKTOpbi, 

66. J13o6pa)l(eHHe KBpTHHbl TeHe/1 HB 

CTeKne npH B b lCOKOJt nnOTHOCTH TpeKOB OC

KOflKOB p e neH"H, 0ceBBR TeHb COOTBeTCTBy

eT KpHCTannorpa~H'leCKOJt OCH < 111> MOHD

KpHCTanna BOnb~pBMB, 

E f't)Q)t ~ = 115 Hev 

+6 +4 0 -2. -4 -6 

6 7. CpasHeHBe rnytJBBbl resell np• 

tiL ~80° H tiL -160o, nony'leBHblJC s 

ORbiTe npH 3HeprHH HOHOB 2 2 Ne 
-115 M 3B. 

E
maz 

l. -

CKOI'O B Onb<lJpaMa HOH8MH 
22Ne t 

160 1 
12C • 

CxeMa aKcnepHMeHTBnhHO~ ycTaHOBKH naHa 

Ha pH c. 65. YrnoBoe paaperneHHe nnH perHcT

pauHH OCKOnKOB neneHHH He Xy)Ke 0,40, "iTO 

nocTHrae TCH aa C"i~T ManhiX paaMepoB ny"i

Ka HOHOB ( "'1 MM) H 3H8'iHT9nbHOI'O pac

CTOHHHH OT MHIII9HH no neTeKTOpa ( > 100MM), 

KapTHHa TeHeH B yrnosoM pacnpeneneHHH 

OCKOnKOB BHllH8 BH3y8nbHO Ha llOBepXHOCTH 

neTeKTop a nocne ero TpaBneHHH (pHc. 66 ). 
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Ta6~a 2 

Ptzok(4urJ £; E: 1:~ 
H~ H•l cck 

W(2ZIIe,f) /7J, 
- _,, 

f-16 2.5· 10 _,. 
115 63 1,0· 10 

w(160,f) 
-IJ 

(J7 99 < 1,9·10 _,, 
. 97 62 5.1{·f0 I 

W~C1f) 80 62 ',.,Q'' 
' - ---

rnyoHBa TeBH 3aBHCHT OT nongpBOI'O yrna 

(} M9Jt<llY KpHCTannorpatPH'leCKOi!: QCb lO H 

IUlilpaaneBHeM JlBHJt<eBHSl 6oM6ap.QHPYlOillHX 

'laCTHU (pHCe 67 ), 'ITO ll03BOnHeT o n pe.Qe

nSlTb BpeMH li<H3BH COCTaBBOI'O S[Jlpa. 3sa-

'leBHSl BpeMeBH :lKH3BH .QnH peaKUHi!: If ( ''Ne,f), 

VI ( 160. f) H VI rue, f) npH pa3nH'IBp!X 

sseprHHX npaae.QeBhi a Ta6n. 2, rlle E
1

-

sseprHs 6oM6apllHPYlOillero HOHa, a E! -
9Bepi'HSl B030Yli<Jl9BHSl COCTaBBOI'O Slllp a, 

HcnonDaoaancs MoBoKpHCTann, n pell

cTaan.lllOmHI!: coool!: ecTecTaesHylO QMa Cb 

JiaoTonoa • .llenanocb ynpomalOmee npe.Qn o

noJt<eBHe, 'ITO .QnSl Kali<JlOi!: peaKUHH COCTaB

Boe SlllPO xapaKTepasyeTCs OllBHM nap aMeT

poM pacna.Qa - T~ • .lJ.ng yc:rpaseHH Sl sToro 

npe.Qnono:lKaBH.Il 6yJlYT npoaOllHTbcs o n hiTbi 

C MOBOH30TOllBhlMH KpHCTannaMHe 

2. 3aKOBOMepBOCTH o6pa 3 0Ba

HHSl H30TODOB B peaKUHSlX M H OI'O

HyKnOBHhlX nepe.Qa'l llOJl .Qei!:CTBHaM 

T.llll<enbiX HOHOB 12 C , 16 0 , 12Ne H 
40 Ar 

191 ,08 3 09 
Ha Slllpax MHllleHei!: Au , Pb , Bi 
B3y'lanHCb B lllHpOKOM JlHana30He 9Hep rHI!: 

saneTalOillBX: aosoa. HaMepeHhi ce'leHH Sl o6-

paaoaaHHH paanH'IHhiX H30Tonoa: Au , Hg , 
Tl .' Pb , Bi , a TaK:lKe aaaHCHMOCTH 

Bh!X0Jl8 STHX H30TOllOB OT SHepi'HH .QnSl pa3-

nH'IHhiX KOMOHHaUHi!: MHllleHb-'laCTHUa. Tipo

Be.QeH 8HanH3 nony'leHHhlX Jl8HHh!X C _TO'IKH 

3peHHSl B03MO:lKHOCTH HCllOnb30BaHHSl peaK

UHA MHOI'OHyKnOHHblX nepe.Qa'l .QnH CHHTe3a 

H30TOllOB 1 ne:lKallJHX B.QanH OT nHHHH {3-
CT80HnbHOCTH, 

~+-------------------------~ 

Ill 
E -- r 

/""" 
\ 

i \ 
\ 
\ 

~ l'-P""~f 
l \ 

~ ~ ~ I i 

~ f! I 
- I r 

11 : 

.lfl ·9 ·I ·7 -1 ·4 ·+ ·.J -2 ·J o •I 
X 
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J 68. H3oronHbie pacnpe.aeneHHH, nony'leH

~ HM9 B peBKQBH MHOrOH,YKnOHHMX nepe.QB¥ 

npB o6ny¥9HBB 1109Bi ( nesMR pBCYHOK) B 
191Au (npaBbiR pHCYHOK) HOHBMH 112 Ne • 

. . 
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Pa6oTN 

no ~epHOA cneKTpOCKOnHH 

B peaKQJUIX 

C TIDKeJlbiMH HOHaMH 

1. l1 c cneJloBaHHe cTpyKTYPbi 
Sill e p C Z ~ 82 npOBOJlHnOCb C nOMO!UblO 
• {3 -cneKTpo·MeTpa H Ge ( Li ) -lleTeKTopa, 

ycTaHOBne Hb!X Ha ny'IKe TSI)KenbiX HOHOB 
Y -300. n oc Tpoeaa cxeMa, noasonHIOIUaH 
Hay'laTb yy - H e y -cosnaJleHHH. B Sill-

pax 194,196,198 Pb H :~os,:~o1 ,:zo9 At 

aai!:JleHbi H aKone*aiUHe ypoBHH. Tinasaoe 

-Rn -lin ... lin 

T T T "·---11/t) 
" ___ HT 

~w fir 
~"' jl·---"'"' 

lf ~TJ,S ~----ON . - (f. <t>\3 (,· M(S 
01 u.,s i 
(l II (,; 0 (% 0 ··---0 

""At ""At -At '"At 

~ 

69. C xeMa HH3KOne~B$HX ypOBHeR 

!lOS, !101, 2 09 At . 

70. CxeMa HH3Kone~amHx yposHeil 

194,19~b • 

~ 

n•' 
2109 1---ZIU 1·--ZIS. 

S·--ZOW 

IU7 
S·--IIZ• S·--lftlf 

••--16U .. ---flU 

~--··" 
10~7 2•--fo6J 2, __ ,016 

2
_

96
, 
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H3M9H9HH9 9HeprHH COCTORHH~ B H30TOnax 

Pb yKa3biBaeT Ha B03MOMHOCTb cyrue CT

BOB8HHR H30M9pHbiX COCTORHH~. I1pOBOJlHnOCb 

HCCneJlOB8HHe CTpyKTypbi RJlep B o6naC TH 

50 < Z < 82 H 50 < N < 82 c uenbJO nony

~eHHR HH~OpMaUHH 0 RJlpax, xapaKTepH3ye

MbiX cornacao TeopeTH~eCKHM npeacKa aa

HHRM, OTpHUaTenbHO~ Jl9~0pMaUHe~. 

2. I1oaroToBneaa MeTOJlHK 

}lnR HCCneJlOBaHHR HaBOCeKyB Jl HhlX 

H 30M e p 0 B, 06paayJOIUHXCR B peaKUH RX 

C TRMenbiMH HOH8MH, EbinH nony~eBbl Bpe

M9HHbl9 XapaKTepHCTHKH BbiB9Jl9HHbiX ny~

KOB TRMenbiX HOBOB, 0Ka3anOCb 1 ~TO C 0-

3Jl8HH8R 9KCnepHM9HTanbH8H MeTOJlHKa IT03BO

nReT npOBOJlHTb H3MepeHHH BpeMeH MH3 HH 

B JlHanaao&e 20 HCeK :5 T ~ :5 300 HC9K H 

195 12 202 
T~ > 20 MKCeK. B peaKuHRX Pt ( C,Sn ) 'Po 

H 
194 

Pt (
12 

C, 4n) 
202

Po nony~ea BOB hi~ JlByx-

KBa3H~aCTH~Hbi~ H30Mep 202 Po CO CITHBOM 

+ )2 8 ( h 9/2 H T ~ =165:!:,.20 seeK. B 

peaKUHRX 197 Au( 12C, 4 n) 2o5 At H 

193 lr ( 18 0, 6n) 205 
At o6&apyMeH HOBbl~ 

H30Mep C T ~ =90:!:_20 HCeK, KOTOpbi~ C 

6onbiUO~ BepORTHOCTb!O MOM9T 6b!Tb OTB9C9H 

K Tpex~aCTH~BOMy, 

I1ccneaoBaHo ·y -Hany~e&He 146
•
141Eu 

139 12 147 
B peaKUHRX La ( C, 4 n ) Eu 

139 La ( 12 
C, 5 n ) 146 Eu • I1ay~ea pacnaa 

H30Mepa 146m Eu c T ~ =240 MKceK. 

:11. YcraHOBKa co cunnrnnnHllHOHHbiM .aereKropoM .anH IOCTHPOBKH nyqKa TRJKenblx 

HOH;B HB llHKnOTpOHe Y-300. Ha CHHMKe: Be.aeTCH HBCTpOiiKB TeneBH3HOHHOrO TpBKTB, 



8. H a 0 C H 0 BaH H H Jl a H H bl X 0 

y y - K 0 p p e 11 Sl U H Sl X, H3MepeHHbiX Ha 

ycTaHOBKaX c Ge ( Li)- Na I ( Tl ) H 

Ge ( Li) - Ge ( Li ) JleTeKTOpaMH, H H3Me-

peHHSI KOHBepCHOHHbiX 3119KTpOHOB nolly'leHbl 

CB9ll9HHSI 0 CnHHaX B036y>Ktl9HHbiX COCTOSIHHil: 

83 Sr -+ 
83 

Pb , nocTpoeHbi cxeMbi pacnana 

181 
Os H 

183
0s • npoBeneHO HCCll9tlOBaHHe 

cneKTpOB KOHBepCHOHHbiX 3119KTpOHOB H nooH-

TpOHOB, y -ny'leil:, yy -KOppellSIUHil: 

H f3 + {3- y -coBnaneHHil: B pacnane 

176 
Ta -+ 

176 Hf , 'ITO nOOBOllHllO ycTaHo-

BHTb CX9MY ypOBHeil: 
1768{ H cpaBHHTb 

ee C TeopeTH'ISCKHMH paC'I~TaMH no CBepX

TeKy'leil: MOJl9llH Sltlpa. 

OpoBeneao H3y'leHHe EC -pacnana 
202-206 

Po , 'ITO no3BOllHllO yTO'IHHTb CXeMY 

ypOBHeil: STHX H30TOnOB. 

,Ung pSIJla COCTOSIHHil: onpeneneHbl cnHHbl 

H H3MepeHbl apeMeHa >KH3HH: 

176 Hf • BpeMSI >KH3HH COCTOSIHHSI 124,7 KSB 

T ~ =( 4,48±.0,11) acex. 

181 Re • BpeMSI >KH3HH COCTOSIHHSI 856 K::IB 

5- 1 
( 2 • 2(541) 

T ~ • (96±.4) HCeK. 

B 204Po H 206 Po· 
Hail:neHbl tlOlli'O>KH-

204 
aymHe cocTOSIHHSI c T~ =148 acex tlllSI Po 

' 206 
H T~ =212 acex tlllSI Po • 3TH cocTOSI-

HHSI HJl9HTH~HUHpy~TCSI KaK ypOBHH CO CnH-

+ 
HOM 8 • 

Oony'leHa CHCTSMaTHKa H3MepeHHbiX 

apeMeH >KH3HH nepBbiX 2+ COCTOSIHHil: H30To-

nos 182-192 Os , onpeneneHbi xaanpynollb-

Hbl9 MOMeHTbl STHX Slll9p H npOB9ll9HO CpaB

HeHHe c TeopeTH'IeCKHMH pac'I~TaMH KyMapa 

H Eapaa>Kepa. 

1. C n o M o Ill b ~ r a a o a n c o p 6 u H

o H H 0 il: X p 0 MaT o ·r p a ~ H H C XllOpHCTbiM 

an~MHHHeM a xa'lecTae xoMnnexcoo6paay~

meil: KOMnOHeHTbl HOCHT911SI npH TeMnepaTy-

: 

72 . Ta3oxpoMarorpat/JnqecKoe ps3aene
HHe r p sHr;:ypSHOBbiX 906M6HTOB. 
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pe $ 250° ocymecTBneao paaneneHHe 15 
SlleMeHT OB, o6paay~lllHX TOllbKO HelleTy'IHe 

XllOpHtlb i ( TeMnepaTypa KHneHHSI 500-2100°). 
BnepBbi e npoBeneaa raaoaaSI xpoMa Torpa~HSI 

HeopraHH'I9CKHX C09llHH9HHil: lll9llO'IH03eMe1lb

HbiX Slle MeHTOB, nepeXOllHblX MeTallllOB H 

axTHHHllHbiX aneMeHTOB H noxaaaao cymecT

aoBaHHe lleTy'IHX KOMnlleKCOB C XllOpHCTMM 

an~MHHHeM. Ha cpaBHHTellbHo xopoTxo11: 

KOllOHKe nony'leHO 'I~TKOe pa3Jl9ll9HHe napM 

8119M9HT OB aMepHUHil:-K~pHil:. 

B bmonHeHHbie HccnenoBaHHSI noxaaanH, 

'ITO HCn Ollb3yeMbiil: B pa6oTe npHHUHn MQ

>KeT 6bi Tb npaMeHeH tlllSI paaneneHHSI 601Ib

WHHCTB SlleMeHTOB 0epHOllH'I9CKOil: CHCT9Mbl 

MeHJlene eBa. 

2. OpoBeneao paaneneHHe 

an eM ·e H To B OT Th no Cf pacnpenenH• 

TellbHOil: 6yMa>KHOil: XpOMaTorpa~Heil: C HC

fiOllb30BaHH9M B Ka'leCTBe HenOtlBH>KHOil: 

~3bi TeTpa6yTHlli'HnO~OC~OpHOil: KHCllOTbi. 

OcymecT Bneao paaneneaae Bcex aneMeHToa, 

a TaK>Ke pa3llH'IHbiX BalleHTHblX COCTOSIHHil: 

Np 11 Pu • l1ay'leHo KOMnnexcoo6paao-

Baaae aKTHHHllHbiX aneMeHTOB B HN03 

H H Cl 0 4 H npenno>KeHa HOBaSI MeTOJlHKa 

H3Y'I8HHSI STHX npOUeCCOB B paCTBOpax. 
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3KcrrepHMeHT~hHaH 
arrrrapaTypa 

3JieKTpOM8I'HMTIIbdi 

Macc-cenapaTop 

Ha nytfKe 

TS:lKeJihiX HOHOB 

(3MCHAI1'TI1) 

ITposeAeHa MOAH<iJHKBUH.II 3MCHAITTI1 

All.ll 3KCnepHMeHTOB no HCClleAOB8HHIO {3 -
H y -pacnaAa He:li:TpoHoo6orameHHbiX Hao

Tonos nerKHX SIAep. floArOTOBlleH H BBe AeH 

B Ae:li:CTBHe BTOpo:ll: K8CK8A 3MCHAITTI1 , "'TO 

n03BOllHllO CHH3HTb paAH08KTHBHhl:li: <iJOH npH

MepHO s 500 paa. YcosepmeHCTBOBBH HOH-

Hbi:ll: HCTO"'HHK 1 B peayllbTaTe ero a<lJ-

<iJeKTHBHOCTb no OTHOmeHHIO K TPYAHOHOHH-

3HpyeMbiM 3lleMeHT8M (renH:ll:, HeOH) nOBbi

CHll8Cb npHMepHO B 25 paa, flocne MOAH<iJH

K8UHH Ha 3MCHAITTI1 6billH nposeneHbi 

3KCnepHM9HTbl no H3y"'eHHIO p8AH08KTHBHb!X 

CBO:li:CTB He:li:TpOH006orameHHb!X H30TOnOB 

nerKHX 3lleMeHTOB 1 o6paay!OWHXCSI B peaK

UHSIX MHoroHyKnOHHbiX nepena"', H a6n!Ona-

llHCb HeHCCnenosaHHbie H30TOnbi 
25

'
16

Ne 
181 131 

B03HHKa!OmHe npH o6ny"'eHHH ,i. Ta H Th 
11 

HOHBMH Ne s peayllbTaTe nonxsaTa 
15 

Tpex H "'eTbipex He:li:TpoHoB. .!ln.11 Ne 
onpeneneHbi rpaHH"'Ha.ll aHeprHSI cneKTpa {3-

'laCTHU H nepHon nonypacnana E {3 maz .. 7 Mas, 

T ~ =642:!:.14 MeeK. 



tJ-CIIeKTpOMeTp 

HB nyqKe TJDKeJIIJIX HOHOB 

Bbin BBeJleH B .~teACTBHe TpoxoHJlallbHbiA 

{3 -cneKTpOMeTp C nonynpOBO.IlHHKOBbiM 

Si (Li) -JleTeKTopoM sneKTpoHoB. MarHH

TOBeAymee ycTpOACTBO TpaHcnopTHpyeT sneKT

pOHbi no Jlyi'e 180° Ha paCCTORHHH 40 CM 

OT HCTO'IHHKa. ~ha CHCT9M8 HCTO'IHHK-Jle

TeKTOp n03BOnHeT C03.QaTb S~KTHBHy~ 

3alllHTY .~teTeKTOpa OT BC9X 4lOHOBblX 

aany'leHHA. llpa6op HMeeT cneAy~mHe 

XapaKTepHCTHKH! a) paapeUieHHe 8,5 KSB .~tnH 
E > 150 KSBi 6) s<Pcl>eKTHBHOCTb 2% an 

JlnH suepraA sneKTpOHOB B JlHanaaoae oT 50 
AO 650 KSB (JlnH nnOCKHX HCTO'IHHKOB); 

B) HH3KHA 4loH; r) MHOI'OKaHanbHOCTbo 3 .TOT 

npat5op M0)1(9T 6b!Tb 0'19Hb y.~t06HblM H no

ne3HbiM JlnH HCCneJlOBaHHH pacna)la KOpOT

KO)KHBYIIIHX npOAYKTOB1 o6paay~lllHXCH B 

peaKilHHX C TH)KenbiMH HOHaMH. Ha pHC. 74 
noKaaaua cxeMa, a Ha pHc. 75 - cneKTp 

sneKTpoHoB BHyTpeaueA KOHBepCHH 
131 Cs • 

78. Ha IlY'IKe r'IIJKellbiX HOHOB ycraHOB-

~ 
neH rpoxoHilallbHbiR fJ -crrexrpoMerp c rro

nyrrpoBOilHHKOBbiM /leTeKTOpOM 911eKTpOHOBo 

flpa6op yllo6eH llllH H3y'leHHH pacrralla xo-

pOTKOJKHBYIIlHX IlPOilYKTOB peaKUHR, Bb13b1Ba

eMbiX r'HJKellbiMH HOHSMHo 

N K611,11 
I 

Lli&\6 
I 

. . 

75. C rrexrp 911exrpoHos BHyrpeHHeR KOH

sepCHil 1 3
" Cs , rrony'leHHbiR c IIOMOlUbJO fJ -

crrexrpoMerpa. 

89 

74. CxeMa rpoxOBilBilbHoro nonyrrposoll

~ HBKosor o /J -cnexrpoMerpa Ha rryvxe rR

JKellbiX HOHOBo 
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3JieKTpOHiiaH 

annaparypa 

1. PaapaooTaHo H HSroTosneHo n sa 

KOMnneKTa perHcTpHpyJOmefi annapaTyp bi nnH 

noHCK8 HSOTOnOB CBepXTH>KellbiX aneMe HTOB 

B npHponHbiX MHHepanax c noMOlllbJO Hei!:T

pOHHoro neTeKTopa. CoanaH H nymeH s aKc

nnyaTaUHJO 8-KaHanbHhifi a -cneKTpoM eTp 

C CHCTeMOfi CT80HIIH38UHH yCHIIHTenbHo-npe

OOp830B8TenbHbiX TpaKTOB - MAPC-1 2 . 

2. 3aKOH'IeHa paapaOOTK8 OCHOBHbiX 

yHH4JHuHposaHHbiX cneKTpoMeTpH'IecKHX 5no
KOB lliiH II800paTOpHil: HHCTHTyTa. 

3. B HSMepHTeJlbHOM ueHTpe aas epwe

Hbi paOOTbl no UeHTpanH30B8HHOMY Bbi BOllY 

HH4JOpM8UHH, paspaOOT8Hbl H H3rOTOBIIeHbl 

2 CTOfiKH 1024-KaHallbHbiX aMniiHTYllHbiX KD

llHPOBlllHKOB H CTOfiKa lliiH llBYXMepHOr O 

aMnnHTynHoro aHanusa. 

4. MsroTosneH KOMnneKT annapa Typbi 

lliiH 8BTOM8TH'l:eCKOrO HSMepeHHH MarHHTHbiX 

nonefi ycKopHTenH c perucTpauuefi Ha nep-

4Jopa TOpe H aneK TpOHHD-Bbi'IHCIIHTenbHOH 

MalliHHe TPA. Ha'l:aTbi aKcnepHMeHTbi Ha 

nHHHH c 8BM. B HaCTOHlllee speMH TP A 

HMeeT ycTpOfiCTBO conp.H>KeHHH C 1024-Ka

HBIIbHbiM aMniiHTYllHbiM KOllHPOBlllHKOM H 

a -cneKTpoMeTpOM MAPC-12. 

Pa6oTa 
H ycoaepmeHCTBOBaHHe 

u 

YCKOpHTeJieH 
TIDKeJibiX HOHOB 

OcHOBHhle 4JH3H'IeCKH~ a K cne

p H Me H T bl flaoopaTOpHH H)lepHbiX pea KUHfi 

senucb Ha ycKopuTene Y-300, speMH paoo

Tbi KOTOporo Ha 4JH3H'I9CKHe H XHMH'Ie CKHe 

HCCII9ll0B8HHH COCT8BHIIO OKOIIO 7000 '18COB. 

MaKCHMBJlbH~Ie HHTeHCHBHOCTH TH>KenhiX 

11B+.:I 12c+.:l 
HOHOB H8 BbiBell9HHOM ny'IK9 t -

t 5 +3 16 +3 .:12 +4 
50 MKa, N , 0 - 20 MKa, Ne -50 MKa, 

31 p+5- 15 MK8 1 
32 5+ 6 

- 6 MK8, 

40 +4 
Ar - 3 MKa. Tipoaon>KanHCb pa5oTbi no 

YCKOpeHH!O MHOrosap.HllHbiX HOHOB UHHKa. 

MaKCHManbHaH HHTeHCHBHOCTb BbiBeneHHoro 

9 
ny'l:Ka Zn +10 cocTaangna .. 1,5•10 'lac-

THulceK. 

..L 

.L 

.L .!!L 

76. CxeMa ycxopHrenH Y-400 B nnaHe: 

1 - Cl'OJIKa 9R6Kl'pOMarHifl'a1 2 - 06MO'I'Ka 

B036yJKP.6HifH, 8 - BaKyyMHaH KaMepa, 4 -
BbiCOKOBaKyyMHblil HaCOC1 5 - UIRKX3Y6MblJI 

npo6HHK1 8 - P.yaH'I'1 7 - pe30Ha'l'op, 8 -
· aononHHrenbHoe JKeneao apMa, 9- MarHif'I'

Hblil KaHan, 10 - snexrpocrarBY:ecKHJI ae

¢nexrop, 11 - lfOHHblJI HC'I'O'lHHK, 12 - KOH

Q6H'I'pH'l6CKaH 06MO'I'K81 18 - CBK'I'OpHaH 

UlHMMBo 



PeKOHCTp~ 

~JIOTpOHa Y-300 s Y-400 

Ha ocHoBaHHH peaynDTaTOB, nonyqeH

HbiX npH HCCne.OOB8HHH pa60Tb! Y -200, cnpo

eKTHpOB8H 'leTb!pexMeTpOBbiA H30XpOHHb!A 

UHKnoTpOH Y -400. B HaCT05Uilee BpeMSI Be-

.oeTCSI H3l"OTOBneHHe pa3nH'IHbiX yanOB 

Y -400, COOpy>i<aeMOI"O Ha OCHOBe KnaCCH

qecKOI"O UHKnoTpoHa Y-300. 
llHKnoTpoH Y-400 noaBonHT nonyqaTb 

HHTeHCHBHbie ny'IKH yCKOpeHHbiX TIDKenbiX 

HOHOB C OTHOWeHHeM MaCChi A K 38PSI.llY 

l +=8 ,5-25 npOTOHHb!X e,llHHHU H nnaBHO 

perynHpyeMoA 9HeprHeA B .oHanaaoHe 
:l 

E =400-t625 i (M9B). l1HTeHCHBHOCTb H 

M8KCHM8nbH8SI 9Hepl"HSI paanH'IHbiX TIDKenbiX 

HOHOB1 KOT0pb!9 6y.oyT YCKOpeHb! Ha Y -400, 
npHBe.oeHhi B Ta6nHue, 

THn y c KopSieMbiX 

HOHOB 

Ta6~3 

3Hepl"HSI 

. . 

(M9B/HyKn) 

MaCCOBOe aapSI.ll 
'IHcno 

20 2+ 6,2 

20 3+ 14,1 

22 3+ 11,6 

40 5+ 9,8 

64 7+ 7,5 

84 8+ 5,7 

84 9+ 7,2 

132 12+ 5,2 

132 13+ 6,1 

91 

11 HTeHCHBH, 

BHyTp, ITy'l-

Ka ( qacT/CeK) 

9•1014 

4•1014 

4·10
14 

6•10
13 

2,5·1013 

1,8·1013 

1,3•1012 

5•1011 

1011 
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J\ASOPATOPVIA 
HEii1TPOHHOii1 
CDII13111HIII 

. -

B 1970 'f'OilY saaepweHa MOIJ.epHesa
UHSI OCHOBHbiX YCTSHOBOK fla6opa~OpHH Hei!:T
pOHHOi!: ¢HSHKH. Ha HOBOM peaKTope MEP-30 
IJ.OCTH'f'HyTa MOWHOCTb 25 KBT (B 10 paS 
6ollbwe pa6o11ei!: MOWHOCTH npe>KHero peaK
Tops 11EP). OcywecTaneH sanycK H>KeKTO-
pa K MEPy-30 - nHHei!:Horo ycKopeTenSI 
sneKTpOHOB Ha 30 Msa - H H8'18T8 SKCnnya
TaUHSI CHCTeMbi J1EP+HH>KeKTOp • npoaena
Ha SHa'IHTellbHaSI pa6oTa no aanhHei!:weMY 
COBepweHCTBOB8HHID H paSBHTHID HSMepHTellb
Ho-Bbi'IHCnHTenbHO'f'O UeHTpa na6opaTOPHHo 
npoaon>KanHCb CHCTeMaTH'IeCKHe HCCneao
B8HHSI H8 Hei!:TpOHHbiX ny'IKSX, B o6naCTH 

SIIJ.epHOi!: ciJHSHKH H ciJHSHKH TBepiJ.O'f'O Tena 
nony'leHbi HOBbie pesyllbTaTbi. H a sneKTpo
cTaTH'IeCKHX YCKOpHTenSIX BhlnOnHeH UHKn 
eccneaoaaHHi!: SIIJ.epHbiX peaKUHi!: noa aei!:cT
BHeM npOTOHOB, aei!:TpOHOB H TpHTOHOB. 

fla6opaTopHSI nony11ena HOBbie npoes
aoacTaeHHbie nnowaae: HOBbii!: sKcnepeMeH
TanbHbr:ll: san peaKTopa, aononHHTellbHbie noMe
weHHSI MeXaHH'IeCKOi!: M8CTepCKOi!: H na6o
paTOpHO'f'O KOpnyca. 

npoaon>KanHCb pa60Thl no npoeKTHpo
BaHHID MOWHO'f'O HMnyllbCHO'f'O peaKTOpa 
MEP-2. 

Haytmbie 
HCCJie~OBa.HH.H 

Y Jlb1'p8XOJIO,l:\Hble 

HeA1'pOHhl 

npoaon>KanOCb CHCTeMaTH'IeCKOe HSy
'leHHe CBOi!:CTB YnbTpaxonOIJ.HbiX Hei!:TpOHOB 
(YXH) Ha ny'IKaX CTaUHoHapHO'f'O peaKTOpa 
J1PT-M (COBMeCTHaSI pa6oTa C 11HCTHTYTOM 
aTOMHOA sHeprHH HM. 11.8. Kyp'laToaa). 
BbinOliHeHbi HSMepeHHSI HHTerpallbHO'f'O SHep
reTH'IeCKO'f'O cneKTpa YXH (pee. 79 ), 
OCHOBaHHbie Ha npHHUHne ceneKUHH Hei!:Tpo
HOB no BbiCOTe llOIJ.'beMa B none TSI>KeCTH 
3e~me. KaK BHIJ.HO HS pecyHKa, HSMepeHHbii!: 
cneKTp oKasancSI a cornacHH c TeopeTH'Ie
CKH O>KHIJ.aeMbiMo nocTaBneHhl SKCnepHMeH-
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Ill 

Ill 
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77. Hs ropJKecraeHHOM co6psHHH, no

CBHllleHHOM JO-neTHIO nstJopBTOpHH HeJlTpOH

HOJl 4JH3HKH • 

78 . BaeJJ.eHs a sxcnnysrsuHIO npHcrpoJl- . 

ICB K ns6opsropHOMy Kopnycy nHt~J. 3JJ.eCb 

pacnonsrsiOTCH H3MepHrenbHb/Jl ueHrp ns-

6opsropHH, 3BM, t/JH3HYJecxHe ns6opsropHH. 

Hs CHIIMICe: o6JllHJl BHJf natJoparopHoro xop-

IITCB. 
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79. J1H7'erpallbHbl/l CII6K7'p yllbTpaJCOnOJlHbiJC He/lrpOHOB KBK dJ}rHKilHll BblC07'bl 110Jl'b6Ma B Ho

ne TJDKecrH 3eMnH. 

a) flosop07'HOe KDneHO B M6JlHOII r p y6e, cnyJKalllee JlnR H3M6P6HHII CIIeKrpa. 8b1C07'a 110/l'be

Ma H3M6Hli67'CII spalll6HH6M KoneHa BOKpy r OCH IIY'lKa. 

6) flpoiiycKaHHe YXH qepe3 IIosopo raoe Koneao. 

s) TeoperH'leCKH OJKHJlaeMbiii llHt/JtliepeauallbHbiii CIIeKrp YXH. 

2 

04 , , ....... --l' 

a 
e, .K(t) 

~o+ 

~ 
80. Pe3yllbrarb1 IIPRMblJC 9KCnepH-

M6H7'0B 110 H3MepeHHIO Bp6M6HH ;cpaHe-

HHR YXH. 
a. 3aMKHYTb111 o6'beM c aacnoaKa-

MBi 

6. lfHcno HellrpOHOB, OC7'a1011lHJCCR 

B COCyJle B 3SBHCHMOC7'H 07' Bp8M8HB 

XpaHeHBR: 

1) JCHMB'l8CKB IIonBpOBSHBall M811.b1 

T -88 ceK; 

0' 10 20 .;a 40 5o &Ot.see 
2) aeo6pa6oraaaas M8Jlb, 

~ 
6 

T -14 ceK; 

8) nHporpat/JBr, T - 11 cex. 



Tbl no npoBepKe BbiBOJlOB 311eMeHT8pHOil 

TeOpHH JlH¢¢Y3HH OTHOCHTellbHO 38KOHOMep

HOCTeH pacnpocTpaHeHHSI YXH B Tpy6ax. 

DpoBeaeHbi npSIMbie 3KCnepHMeHTbi no xpa

HeHHIO YXH B aaMKHyTOM o6'beMe • .UocTHr

HyTbie 3KCnepHMeHT811bHO BpeMeHa XpaHeHHSl 

YXH oKaaanHCb cymecTBeHHO HH*e TeopeTH

'ieCKH 0)KHJl8eMbiX JliiSI HJle81lbHO:ll: 3epKallb

HOil noBepXHOCTH 1 H BOnpoc 0 npH'iHH8X 

paCXO)KJleHHSI OCTaeTCSl OTKpb!TbiM JliiSl Jl81lb

Heilwero HCCIIeJlOB8HHSI. 

a-pacna,n 

pe30HaHCHbiX COCTOBHHJi 

Mep 

B 1970 roay OCHOBHOe BHHM8HHe yJleiiSI

IIOCb HCCIIe)lOB8HHIO 3HepreTH'ieCKHX cneKT

pOB a-'18CTHU. 3anycK CHCTeMbl J1BP-30+ 

+HH)KeKTOp H YIIY'iWeHHe MeTOJlHKH H3Mepe

HHSI CD8KTpOB D03BOIIHIIH OCyiUeCTBHTb H3Me-

400 
147 w. 

Sm (n,oe) Nd 

300 

200 

100 

0 

300 200 100 50 30 

4 . 

95 

peHHSI lliiSI 11 pe30H8HCOB H30TOnHO:ll: MH

WeHH 
147 

Sm H JlBYX peaoHaHCOB 
145 

Nd • 
Ha6niOJl811HCb napuHallbHbie a -nepeXOJlbi 

B OCHOBHOe H HeKOTOpbie B036y)KJleHHbie 

COCTOSIHHSI JlO'iepHHX SIJlep. DpoBeJleHHbiil 

8H811H3 JlBYX JleCSITKOB BnepBbie H3MepeH

HbiX nap UH811bHbiX WHpHH nOK838111 'ITO CpeJl-

HHe napu~allbHbie npHBeJleHHbie a -wHpHHbi 

6ollbwe JliiSI nepexoaoa B nepaoe B036Y*IleH

Hoe, He )KeiiH B OCHOBHOe COCTOSIHHe JlO'iep

Hero Slllpa. B To *e apeMSI o6Hapy*eHa 

8HOM8llb HO 60ilblli8Sl WHpHH8 nepeXOJl8 B 

OCHOBH Oe COCTOSIHHe JliiSl pe30H8HC8 184 3B 

B 147 Sm , rae npaKTH'ieCKH aecb pacnaa 

HJleT B OCHOBHOe COCTOSIHHe. 

81. Cqer a -qacrau sa aellrpoHHblJC 

pe30HBHCOB H30'I'OnHOJl MHUI6HH 14 '! Sm • 

ITo oca a6cuacc ornoJKeHo apeMR nponera 

Heil:rpOHOB, crpenl!BMB YKB3BHO nonoJKeHBe 

HellrpOHHblJC p630HBHCOB. 

20 
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BIJBCBbiJC 9BeprBII B 9R81C'I'pOB-BOIII>'I'IJJC YICIJ31JBbl BIJ CBo60tlBOM none ICIJJKJlOrO pBCYBICIJo 



HelhpoHJUUI 

CDeKTpOCKODHH 

He~e~cs ~ep 

1. l13MepeHH.II I!ponyCK8HH.II H 

paaHBUHOHHOrO 38XB8T8 HeHTpO

HOB B U-238 Bb!IIOnHeHbl B oonac

T H 3 He p r H a a o 1200 3 s. UenbiO HX .HB

n.Hnacb nposepKa HemKHaaHHhiX aaHHhiX anSI 

nonHhiX [' y , nony'l:eHHhiX B ClllA npH noa

aeMHOM MepHOM B3pbiBe. PeaynbTaThi no

KaaaHhi Ha pHC. 84, OTKyaa BHaHo, 'iTO 

aMePHKBHCKHe aaHHbie oumoo'l:Hhi. TionHhie 

238 
paaHaUHOHHhie umpHHhi peaoaaacos U 
IIOCTOSIHHhl B rrpeaenax OIIIHOKH H3MepeHHSI, 

H cpeaaee 3Ha'l:eHHe [' y =24 M3B. 

2. TeMrrepaTypHa.H aasHCHMOCTb 

(aonnnep-3#eKT) nonHhiX ce'l:eHHJ;I: saaHMo

aeJ;tcTBHSI HeJ;I:TpOHOB C .HapaMH B oonaCTH 

aepaaperneHHhiX peaoHaHCOB Hccneaosanacb 

83. PeaoHBHCM B pa~BBUBOHHOM aaxsa

:re HeltrpoHOB ypaHoM-238 ( annaparypHbiit 

cneKrp). 

I; 
IJ'MV 

JO 

zo 

10 

N 

2000 

1(79 1(61( l(ff J98 

1000 

" " 

.. . 

" 
" 

I J!l\: j Jfl~~ t~h! !~) \ 
• ' I , I • I .... • 

" I \ I "~"'",.-· • 
\; ../ I, • ,. I/ ,. 
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2(1) 600 f(Q} 
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8 4 . Pa~HBUHOHHble IIIHPHHbi peaoHaHcos 

ypaHa- 238. KpeCTHKBMH HBHeceHbl llBHHbie 

auepHKSHCKOit rpynnbl, KPYlKKBMH - peayllb

TBTM n HtiJ. 

3'18 

·. 
. .).._ . . . : \..~ 

').~ .... ~...,.,...-..... 
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2000 t 
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B COBMeCTHO~ pa6oTe 0J1HJ1, 4>311 ( 06HHHCK) 

H U11HI1 (PocceHAop4J). 3KcnepHMeHTbi no

cTaBneHbi B CB.II3H C TO~ B8)KH0~ pOllbJO, 

KOTOpyJO H~paeT AOnnnepOBCKH~ K084><t>HUHeHT 

peaKTHBHOCTH B o6ecneqeHHH 6eaonaCHOCTH 

8Hep~eTHqeCKHX peaKTOpOB Ha 6biCTpb!X He~T

poHaX, llponyCK8HHe He~TpOHOB C 8Hep~He~ 

AO 100 K8B H3MepeHo Ha o6paauax 
238 U 

0 0 0 
All.ll TeMnepaTyp -196 , +20 , +800 C. Pe-

ayllbTaTbi CpaBHeHbl C TeopeTHqeCKHMH pac

q~T8MH AOnnnep-84><t>eKTa, llonyqeHbl T8 K)K9 

ycpeAHeHHbie napaMeTpb! B38HMOAe~CTBH.II 

s -He~TpOHOB C ypaHOM (CHllOB8.11 4JyHKUH.II, 

paAHYC ilOTeHUH&llbHO~O pacce.HHHH). 

ne-~OAeiCTBMe 

1. B pa3BHBaeMOM B nH4> Me

TOAe H3yqeHH.II ne-B3aHMOAe i CT-

B H .II nocpeACTBOM AH4JpaKUHH He~TpOHOB 

186 
Ha lJ' H3Mep.HeTCSI OTHO!lleHHe ane f a • 

S!Ao 

4T06bi nonyqHTb ane• He06XOAHMO ToqH Q 3H8Tb 

a HnH KO~epeHTHYJO aMnnHTYAY a = a + 
SIA. l!:A, 

+ Zfa ne (All.ll BOllb4JpaMa aapsm l =74, 
4JopM4JaKTOp f - H3BeCTH8SI BeJIHqHHa , paB

H8SI "'1), J13MepeHH.II a BblilOllH9Hbl B 

coaMecTHo~ pa6oTe c Garching Reac tor 
Station (4>Pf, MJOHXeH). 11cnonhaoBan c.H 

MeTOA <i>HllbTpoa KpHCTHaHceHa, B KOTopoM 

8MilllHTYA8 a onpeAell.HeTC.II H3 ycnOBH.II 

paaeHCTBa noKaaaTene~ npenoMneHHSI accne
AyeMo~o ilOpO!llK8 H 8T8ll0HHO~ )KHJlKOCTH 

(npH AOCTH)K9HHH 8TO~O paBeHCTBa n o qTH 

acqeaaeT pacceHHHe He~TpoHoa Ha Man bre 

y~nhr). PeaynbTaT: a =-0,466:!:,0,006 4JepMH 

(AnSI He~TpoHoB c A =15 1 H acnonha oaaH

Ho~ H30TOilHO~ CMeCH B01Ib4JpaMa 0 COA9 p)K8-

me~ 90,7% 186 W ) • 
2. 8 bl n 0 n He H 8 K C n e pH Me H T H 

npoBeAeHhl pacq~Thl no onpe A ene

HH JO K 08 4J4JH UH e HTa 8 B 4JaKTOpe ,Ue-

20/A2 
6aSJ:-Bannepa e - 28 

•In • P acq~Tbi, oc-

HoaaHHbie Ha A8HHblX () TennoeMKOCTH H 

<PoHOHHOM cneKTpe, AanH aHaqeHHe B = 
0 ~ 

=0,16 A- 2
• 

Br---~----~--~-r----~~--~~~ 

7 

6 

5 

~ 
~ 4 

3 

2 

0~------~~--~~--~~--------~ 

5 

y 
4 

~ 
~ 3 

2 

1 
%D20 

O' 0 J ~ 3 4 ~ 6 7 8 '{ 1 
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85, OrHocnrenbHaH HHreHCHBHOCTb psc

ceHHHH Hli MBflbie yrnbi HeilrpOHOB1 npo

me,al11HX 11epe3 r/JHnbTp KpncrnsnceHa, s 3B

BHCHMOCTH 07' KOHI.leRrpBI.lHH THJKeno/1 BO,abr, 

y -CDeKTpOCKOIOOI 

C Bbi:COKHM p83peweHMeM 

B COBMeCTHo~ pa6oTe c paAHOXHMHqe

CKHM OTA9ll0M na6opaTOpHH .HA9pHblX npo-

6neM HCCll9AOB8llC.II paAH08KTHBHbl~ pacnaA 

.HAep, nonyqaeMb!X Ha CIIHXPOUHKllOTPOHe, 

11ayqeHbi cxeMbi pacnaAa An.H 
86 Y, 132 La, 

146Eu, 1s1 Tb, 182 Re. 



TeopeTHQeCKHe 

HCCJieAOB8HHll 

1. Paapa6oTaH MeTOJl nocTpoe

H H S1 OllTH'IeCKOI"O noTeHUHana JlnSI CnO>KHbiX 

'ISCTHU (aanpHMep, 1fe a -'laCTHua) H3 

H3BeCTHbiX HyKnOHHbiX OllTH'IeCKHX llOTeHUHa

nOB, 

2, HeKOTOpbiM oco6eHHOCTSIM 

n e p e X 0 Jl H 0 I' 0 H 3 n y 'I e H H Sl llOCBSIIUeHa 

pa6oTa, B KOTOpOA paCCMaTpHBaeTCSI Cny'lai!: 

JlBH>KeHHSI 'ISCTHU llOJl yrnOM K llOBepXHOCTH 

paa)lena aaKyyM - cpe)la, PeaynbTSTbi nony

'leHbi B BHJle aaanHTH'IeCKHX ¢opMYnt YJl06-

HbiX JlnSI aaanH38 H cpa&HeHHSI C ::IKCnepHMeH

TOM, 

N 

60 10 10 

. .. 

99 

~epuble 

pe8KQHH 

Ha 3JieKTpOCTaTHQeGKKX 

YCKOpHTeJUIX 

1. Ha'laTo Hccne)loaaHHe pe

aKUH H TT ... a2n a CBSI3H c npo6neMoA aa

PAAOBOA Re3aBHCHMOCTH H aapSIJlOBOA CHM

MeTpHH SIJlepHbiX CHn. BaaHMOJleAcTaHe JlBYX 

Hei!:TpOHOB ( OllHCbiBaeMOe JlnHHOi!: pacceSIHHSI 

a n n ) CK83bJBaeTCSI Ha ¢opMe ::IHepreTH-

'IeCKOI"O cneKTpa Hei!:TpOHOB H3 ::!TOil: peaK

UHH, 3 KcnepHMeHT BbinOnHeH Ha 3f-2 llpH 

::IHepi"H H TpHTOHOB 1,5 ~aB, HCnonb30BanaCb 

I"830BS SI TpHTHeBSSI MHIUeHb, Hei!:TpOHbi pe

I"HCTpHp oaanHCb no apeMeHH nponeTa c 

HCnonb 30BSHHeM HSHOCeKyHJlHOA TeXHHKH, 

x30 

110 410 t 

88. CaeiCTP seitrposos ( r•crorpaltiMB), aaper•crp•posaHHNJC B COBIIIJilBHBB c a -rrscTB111Jitl1l 

B3 peBICllBJI TT--a2a , TeopeTJI'l6CICBll (rnBJliCBH) ICPJIBIJSI COOTB6TCTByeT 3HB'l6HBIO •nn •14,8 tjlep

MB, UJIIC CIIpBBB - ICBnB6pOBO'lHblit CI161CTp B3 peBICllBB 0+ T , 
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KHHeMaTHKa aKcnepHMeHTa no~o6paaa TaK, 
'ITO Ha6mo~aeMbiA nHK COOTB9TCTByeT MHHH
ManbHOA OTHOCHTenbHOA aaeprHH paan e
Ta!OIUHXCSI HeATpOHOB. C HCnOnb30BaHHeM 
npH6nH*eHHSI MHr~ana-Barcoaa ~nH B3 aHMo
~eACTBHSI HeATpOHOB B KOH9'1HOM COCTOSIHHH 
nony'I9HO 3Ha'l:eHHe ~nHHbl pacceSIHHSI ann "' 

14,8;!:,1 <lJepMH. nnH npOBepKH cnpaBe~nHBOC
TH 8TOI'O npH6nH*9HHSI 6y~eT HCCne~OBaHa 

peaKUHSI T 
3
He -anp • 

2, llOCTaBneH 8KCnepHM9 H T 
no H3y'l:eHHIO H306ap-aHanorOBbiX COC TOSIHHA 

~pa 56 Fe , 11aMepHnHCb <l>YHKUHH Boa6y*-
~eHHH nnH HeATpOHHOI'O H y -KaHana B 

55 55 55 56 
peaKUHSIX Mn(p, n) Fe H Mn (p, y) Fe 

B HHTepBane aaeprHA npoTOHOB 2~4,5 MaB 
c waroM no aaeprHH 1 KaB. Ha'l:aTbi H3Mepe-
HHR y -cneKTPOB pacnana H3o6ap-aaanoro-
BbiX pe30HaHCOB C UenbJO H3Y'I9HHSI TOHKOA 
CTpyKTypb! pe30HaHCOB H nony'l:eHHSI CBe~e
HHA 06 HX CnHHaX, 'I~THOCTSIX H npyrHX na
paMeTpax. 

8, n n Sl n By X r p y n n HeAT p 0 H 0 B 

B peaKUHH 
7 Li ( d,n ) 

8 Be H3MepeHbi ¢YHKUHH 

B036Y*~eHHH H yrnoBbie pacnpeneneHHSI B 
HHTepBane aaeprHA neATpOHOB 1~4 M aB H 
aaAneao, 'ITO peaKUHH HneT 'lepea coc TaB
aoe ~po. XapaKTep cneKTpa aeATpOHOB 
yKa3biBaeT Ha cymeCTBOBaHHe enHHCTB9HHQ-

a· 
ro Boa6y*neaaoro ypoBHH H~pa Be B 
HHTepBane aaeprHA no 8 MaB, 

4. Ha ar-5 rpynnoA COTpynHHKO 
fla6opaTOpHH ~epHbiX peaKUHA n 0 ny 'I e H bl 

H HCCnenoBaHhl nenSIIUH9CSI H 3 0Me-

U1A 243A pbl m H m 

87. U 3o6ap-aHanoroBble pe30HBHCbi B ~ 
peaKUHH 55 Mn + p • , 

88. CneKTpbi HeilrpoHoB H3 peaKllBH 

7 Li ( d, n ) 8 Be • 
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89, Armaparypa ann 

3KCrrepHMeHTBnbHOrO 

orrpeaeneHHn anHHbi n "

pacceHHHH, 4JH3HKH OJ1HJ1 

H Ul1HJ1 (PocceHaopcjJ) 

COBMeCTHO rrpoaenH KHHe

MBTH'leCKH rronHblit OITbiT 

ann peBKIIHit T + T 

H 
3 Ht: + 3 Ht:, 

H3 peayn&TBTOB KOTOporo 

6brno orrpeaeneHo 3HB'le

HHe anHHbi nn -paccen

HHn. 

.1. 

I I 

100 K 
0 ['(·~ 

.. 
.. 

100 K 
E"t'~) 
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3<P¢eKT Mecc6appa B 
67 Zn 

Pa6oTbi c M~ccoayapoBcKHM Hsnyq~
TeneM 67Zn (c CaMOH Y3KO:l!: OTHOCHTenb HOH 

ll!HPHHO:l!: nHHHH r; E "'10-15
) conp.mKeHb co 

SHa'iHTenhHbiMH MeTOllH'ieCKHMH TPYllHOCTSIMH. 

3<jl<iJeKT Man aa)f{e npH I'enHeBbiX TeMnepa-

Typax, H HaomoaeHHe ei'o BOSMO)f(JIO numb 
C ITOMOillb!O CHnhHbiX HCTO'iHHKOB. C03ll8 Ha 

MeTOllHKa npHI'OTOBneHHSI HCTO'iHHKa 
67 Ga 

(Zn0) Ha UHKnoTpOHe JlaoopaTOpHH Slllep -

dO 

••t .~ .... .. '·. ~ ,· . 
..... .. 
•' 
·. 

I 

fO 

I 
•• I 

I 
I 

I 
8 

0 :so 

"\l 

100 ISO 

.. 
..... .... . 

a 

•• f•fO 

aso 

80. CxopocrnoJt cnexrp :at/J<jlexrs M ec

c6sy:aps B 6
., Zn , nony'leHHbiJt c noMOI.QbiO 

TOKOBOrO MeTO~B perHCTpBUHH, CTBTHCTH-

'leCKBH TO'ln5CTb - 10-
5 

o6ecne'leHB BCero 

38 SO 'IBCOB H3MepeHHil. 

Hb!X peaKUH:l!: H HOBaSI MeTOllHKa H3MepeHHSI 

CKOpOCTHbiX CITeKTpOB ( Ha MHOI'OKaHanhHOM 

aHanH3aTope) C HCITOnb30BaHHeM TOKOBOI'O 

MeToaa pei'HCTpauHH Hsny'ieHH:l!: oonhrno:l!: 

HHTeHCHBHOCTH. B npoBeaeHHbiX HSMepeHHSIX 

c 67 Zn ObiCTpo H Haae)f{HO pei'HCTpHpo

BancSI a<jl<jleKT 

CHBHOCTH y 
pe30HaHCa) • 

-3 
"" 10 ( H3MeHeHHe HHTeH-

-H3ITy'ieHHSI ITpH HaCTynneHHH 

MccJie~oBaHHe 

KO~eHCHpOBaHHb~ cpe~ 

1. CneKTpbi Heynpyi'OI'O HeKo-

I'epeHTHOI'O pacceSIHHSI 

HbiX KpHcTannax Ca (OH) 2 

B MOneKynSip-

NH4 Cl04 H 

aUeHa<jlTeHa H3MepeHbl Ha BBe)leHHOM B )le:l!:CT

BHe HOBOM 9KCITepHMeHTanhHOM KaHane 1A 
C ITOMOillb!O CITeKTpOMeTpa C OopaTHO:l!: I'eo

MeTpHe:l!:. OonyqeHHbie <jlyHKUHH g ( W) -

pacnpeaeneHHSI 'iaCTOT KOneoaHH:l!: B 9THX 

KpHCTannax - cpaBHeHbi c pesynbTaTaMH 

TeopeTH'ieCKOI'O paCCMOTpeHHSI llHH8MHKH 

KpHcrannH'ieCKO:l!: perueTKH. DpHMep peaynh

TaTOB anSI aueHa<jlTeHa aaH Ha pHc. 91. 

'"' 

10 

AunapH./I<n• 
t_.IJI)'If. 

c.,)jOII . t ,.,_,,.. ,__ ,..,.,......., .. .....,...,.,., 
81. CpsBHeHHe pscqernoro H H3MepeHH~ 

ro cnexrps 'lscror ~nH suens¢rens. THcro

rpBMMB - pscqer B o6nBCTH HH3KHX 'IBCTOT. 

lfepHbiB TpeyronbHHKH nOKB3biBBIOT 3Hepre

TH'leCKOe ps3pemeHHe. CornsCHe r~oBner

BOpHTenbHOe ~0 'IBCTOT - 60 CM-1. 



2. Bonpoc o cymecTBOBaHHH 

K 0 H Jl 0-C 0 C T 0 SI H H SI B a n IO M H H H H C 

npHMeCbiO MapraHua ao nocneaHero epeMe

HH ocraeancsr cnopHhrM. Ha pHc. 92 noKaaa

Hhi peaynbTaThi H3MepeHHil: ynpyroro HeKo

repeHTHoro paCCeSIHHSI Heil:TpOHOB Ha MOHo-

KpHCTanne Al (0,5% Mn) , BhmonHeHHhiX 

no MeTOllY epeMeHH nponeTa. OcHOBHOil: 

BKnaa B HeKorepeHTHoe paccesrHHe aaecb 

BHOCHT Mai'HHTHOe pacceSIHHe Ha npHMeCHb!X 

aTOMax Mn • 3To pacceSIHHe, Ha6niOaae

Moe npH 6onbll!HX nepeaaHHhiX HMnynbcax, 

HC'IeaaeT npH Manbrx, 'ITO H cneayeT O)KH

JlaTb npH o6pa30BaHHH KOHJlQ-COCTOSIHHSI 

KaK peaynbTaT SKpaHHpOBKH Mai'HHTHOI'O 

MOMeHTa Mn o6naKOM nonsrpH30BaHHhiX 

sneKTpOHOB npOBOJlHMOCTH. J13MepeHHSI JlH

HaMH'IeCKOI'O conpoTHBneHHSI TYHHenbHhiX 

nepexoaoe Al-Al1 0 3(Mn)-Al B aaBHCHMOCTH 

OT TeMnepaTyph! o6pa3UOB H KOHUeHTpaUHH Mn 
llOJlTBep)KJl8IOT peaynbT8T1 nony'leHHbiti: B 

OllhiTaX C Heil:TpOHaMH. 

2 

<J.>H3HqeCKa.H 
arrrrapaTypa 

(dt1fd!l.) UEICOr: 

2,0 

CneKTpOMeTp V-1 

Ha Ill KaHane peaKTopa 11EP ycraHoe

neH BeHI'epCKHil: cneKTpOMeTp MeJlneHHhiX 

Heil:TpOHOB C npepb!B8TeneM1 npeJlH83Ha'leH

Hbiil: JlnSI H3y'leHHSI M8I'HHTHOI'O pacCeSIHHSI, 

4 . 
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flpepb!B8 Tenb 1 c<fla3HpOB8HHb!il: C peaKTOpOM 

J1:6P 1 HM eeT JlBe CHCTeMhl H30I'HYTh!X me

neil: H M O)KeT nponyCK8Tb Heil:TpOHhl C JlnH-

HOil: BOnHbl OT 0,6 JlO 5 i 1 o6ecne'IHB8SI 

paapellle He ilA/ A =2of8%. 11aMepeHHSI pac

cesrHHSI M O)KHO BeCTH OJlHOBpeMeHHO llOJl 8 

yrnaMH c HHTepeanoM 1 ,5°. MaKCHManbHO 

• B03MO)KHhiil:. yron paeeH 70°. KpHOCT8Tbi H 

B8KYYMH8 SI ne'lb ll03BOnSIIOT H3MeHSITb TeM

neparypy o6pa3UOB OT 1 ,2KO JlO 1250Ko. 

CneKTpoMeTp K,lJ, COr-} 

Kpa KoecKo-ay6HeHCKHil: cneKrpoMeTp 

C o6paTHOil: I'90MeTpHeil: CMOHTHpOBaH H8 

HOBOM Ka Hane 1 A • CxeMa cneKrpoMeTpa 

( I'OpH30HT8nbHb!il: pa3pe3) npHBeJl9H8 H8 

pHC. 94. 0H COCTOHT H3 JlBYX CeKUHil:, cno

co6HbiX Bp81ll8TbCSI BOKpyr BepTHKanbHOil: 

OCH. B K 8)KJl0il: CeKUHH MO)KeT OJlHOBpeMeHHO 

H8XOJlHTb CSI JlO 4 JleTeKTOpOB1 pacnonO)KeH-

92. HexorepeHrHoe pacceRHBe He#rpo

.,.4 HOB B AJ ( 0,5% Nn) B 3SBHCHMOCrH or rre-

'11111111 pe.aaHHOro HMilYJlbCS k-~ sin (J/ 2 
A 

98. CxeMa crrexrpoMeropa Me.aneHHhiX 

HeilrpOHOB C 11pepbiBSrelleM1 11p8.QHS3HS'l8H

HOrO .QIIB B3y'leHBB MSrHBrHoro paceeRHBB 

HeilrpOHOBo 
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94, CxeMa cneKrpoMerpa KJJ COT-I P.nH H3y'leHHH pscceHHHH MeP.neHHbiX 
He#rpOHOB B KpHCTannax H ~HP.KOCTHX. 

HbJX C yrnOBblM HHTepaanOM 2QO, 3Hepi"H.H 

naJlaJOlllHX Het!:TpOHOB H3Mep.HeTC.H no Bp eMe

HH nponeTa. 3HeprH.H pacce.HHHbiX a aaJlaH

HbiA yron Hel!:TpOHOB aHanH3HpyeTC.H C n oMo-

lllbiO MOHOKpHCTannoa ( HanpHMep, Zn , Al , 
Cu ) HnH 6epHnnHeaoro $HnbTpa. Cne KTpo

MeTp C03JlaH rnaBHbiM o6pa30M Jln.H HCCne

llOBaHH.H HeKOI"~peHTHOI"O pacce.HHH.H H MO~eT 

6biTb HCnOnb3~BaH Jln.H H3MepeHHl!: KOI"ep eHT

HOJ"O pacce.HHH.H Hel!:TpOHOB KpHCTannaMH , 

KaHaJI 

y~TpaxonOAHb~ He~TpOHOB. 

KaHan ynbTpaxonollHbiX Hel!:TpOHOB 

CMOHTHpOBaH, OTna~eH H aanymeH Ha ny"'

Ke ~2. KaHan rrpeJlHa3Ha"'eH Jln.H HccneJloaa

HHl!: C ynbTpaXOnOilHbiMH Hel!:TpOHaMH Ha 

peaKTope 11BP-30. 



95. KaHan ynbrpaxonoP.HbiX HeitrpoHoB Ha peaKrope HBP-30. 

.. . 
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H oBble 

CQHHTHJIJUITOpbl 

Pa3pa6oTaH *HaKHA CUHHTHnnHTOp ang 
pasaenhHOA perHCTpaUHH HeATpOHOS H r aM• 
Ma-ny~eA nyTeM aHCKpHMHHSUHH no ~OpMe 
HMnynDca. Oposoaunocb uay~eHue ~aKTopos 1 
Sbl3biS8lOI.IlHX CTapeHHe opraHH~eCKHX CUHH
THnnHTOpOB1 paspa60T8Hbl H peKOMeHaOsa
Hbl K HCnOnh30S8HHlO ycTOA~HShie CUHHTHn
nRTOpbi1 o6naaaiOI.IlH9 CT86HnbHbiMH CUHHTHn
nRUHOHHbiMH xapaKTepHCTHKSMH. 

3Kcn.rryaTa.QHll, 
coaepmeHCTBOBaHHe 
H.p83BHTHe 
OCHOBHb~ YCTaHOBOK 

JIH.P 
PeaKTOp 

H yCKOpHTeJib 

Oposoaunacb aKcnnyaTauus Hosor o 
peaKTOpa HBP-301 sanymeHHoro neTOM 
1969 roaa. PeaKTop oTpa6oTan s 1970 roay 
3725 ~acos. MomHOCTb peaKTopa cuc TeMa
TH~eCKH nOSbiWanaCb H aocTHrna 25 KST. 
PeaKTop pa6oTan cTa6HnhHO. 

B MapTe 1970 roaa sanymeH nuHeAHhiA 
ycxopuTenh aneKTpoHoB. OaHospeMeHHO 6bma 
ycneWHO ocymeCTBneHa COCT-b!KOSKS YCKOpH
TenH c peaKTopoM HBP-301 TeM caMbiM 
sseaeH S 9KCnnyaTSUHlO HMnynhCHbiA 6ycTep. 

OapaMeTpbi flY3 (nHHeAHbiA yCKOPH
Tenh aneKTpoHos, asyxceKUHOHHhiA 1 
S sepTHKSnbHOM HCnOnHeHHH ) S Ha
CTORI.Ilee speMH: 

9HeprHH ycKopeHHhiX 
aneKTpOHOS 
pa50~HA TOK S HMnynbce 
anHT9nbHOCori HMnynhCOS 

28 .. 3 1 Mas, 
250-300 Ma 1 

1,5 MKC9K1 

~aCTOTS cneaosaHHH 
HMnynhCOS 
MHWeHb us Kap6uaa nny
TOHHH noMel.lleHa S SKTHS-
HYIO 30HY peaKTOpa. 

100 rul 

C sseaeHHeM S aeACTSHe nHHeAHoro 
ycKopHTens MOI.IlHOCTb cucTeMhi HBP+uH
*eKTop soapocna s 4 pasa. Ha~aTbi pa6o
Tbi no yny~weHHlO napaMeTpOS yCTSHOSKH. 

3AeKTpOCT8THQeCKHe 

YCKOpHTeJIH 

YCKOpHTenH 3f-2 H 3f-5 S 1970 roay 
pa6oTanH ans ~H3H~ecKoro aKcnepHMeHTa 
600 H 3830 ~acos COOTSeTCTS9HHO. YCKOpH
Tenb 3f-5 aKcnnyaTHposancs ao MaKCH
MSnhHoro HanpR*eHHH 417 Ms. nposeaeHa 
pa60Ta no yny~weHHlO 9KCnnyaTaUHOHHhiX 
XapaKTepHCTHK MSWHHhi. 

H3MepHTeJibHO

BbiQHCJIHTeJibubdt 

QeHTp 

Oposoaunocb aanbHeAwee cosepweHCT
sosaHHe H pa3SHTHe H3MepHTenhHoro ueHTpa 
na6opaTopuu. B aononHeHue K HMeiOI.IlHMCH 
MHoroKaHanhHhiM aHanusaTopaM sseaeHa s 
aeACTSHe MHOroTpaKTOSSH CHCTeMa aHanH38 
Ha 6ase M03Y sbi~HcnuTenbHOA MawHHhi 
'MHHCK-2' 1 9KSHSaneHTH8H ~eTbipeM MHo
roKSHSnhHbiM aHanusaTopaM. Ha~aTa aKc
nnyaTaUHH HOSOrO TOKOSOrO speMeHHOrO 
aHanusaTopa1 cosaaHHoro Ha 6ase npoMhiW
neHHoro npu6opa AH-2048 ans ¢Hsu~eCKHX 
9KCnepHM9HTOS C 60nbWOA sarpy3KOA 

7 
(10 HMn/CeK). OoarOTOSneH K HCnbiTSHHHM 
TpeTHA MHOrOMepHbiA aHanH38TOp C sanHCblO 
Ha MarHHTHyiO neHTy. OposeaeHa HacTpoAKa 
annapaTypbi1 H HaeT oTnaaKa MaTeMaTH~e
CKHX nporpaMM ang CHCT9Mbl 8STOM8TH~e
CKOA o6pa60TKH MHOrOMepHOA HH¢opM8UHH 
( pa6oTa1 sbmonHeHHag cosMeCTHO c flBT A). 
noaKniO~eH K 3BM B3CM-4 rpa~HKOno
CTpOHTenh H3MepHT9nhHOrO U9HTpa. 
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96. B 38ne 3BM E3CM-4 H3MepHrenbH01'0 1!6HTP8 nH<J>. 0TnattK8 t/JoprpaHHOil CTBH

llHH MHOI'OM8UIHHHO/l CHCT6Mb/ BBOit8-Bb/BOit8 £3CM-6. 

OcymecTansnocb coa~aHHe ~eTeKTop

HoA annapaTypb! H 8BTOMaTH38UHH cfJH3H'Ie-

CKOI"O aKcnepHMeHTa. BbmonHeHbi pa6oTbi 

no MaTeMaTH'IeCKOMy o6ecne'leHHID H3MepH

TenbH0-Bbi'IHCnHTenbHOI"O KOMnneKCa nHez>; 
npOH3Be~eHa OTna~Ka CHCT8Mbl nporpaMM 

nOez>J:1-2 ~nH npHeMa H npe~BapHTenbHOl!: 
06pa60TKH ~H3H'I8CKOA HH~OpMaUHH (coa

M8CTHO c nBT A); C03~8Hbl HOBbie npo

rpaMMbl ~nH o6pa60TKH cneKTpOMeTpH'IeCKOA 

HH~OpMaUHH C OOMOmbiD OCUHnnorpa~a CO 

caeTOBbiM KapaH~amoM. Paapa6aTbiBaeTCH 

npoeKT HOBOI"O H3MepHTenbHOI"O U8HTpa ~nH 

peaKTopa HBP-2. 

llpoeKTHpOBaHHe peaKTopa J1BP-2 

C HH:lKeKTOpOM 

Benocb KYPHPOBaHHe pa6o'lero npoeK

Ta MOmHOI"O HMnynbCHOI"O peaKTOpa Ha 

6biCTpb!X Hel!:TpOHax, C03~aBaeMOI"O B nHez>. 
no~I"OTOBneHbl pa60'IH8 '18pT8)1(H p~a yanoB 

H TeXHOnOI"H'I8CKHX CHCTeM peaKTOpa. 3a

KOH'I8H H3I"OTOBneHHe H npoBe~eHbl nepBbie 

HCnbiTaHHH MaKeTa no~BH)I(HOI"O OTpa)l(aTenH. 

npoeKTlipOBanHCb TennOBbi~ensiDmHe aneMeH

Tbl 6y~ymero peaKTOpa. npoBO~HnHCb SKC

nepHM8HTanbHb18 pa60Tbl no o6oCHOBaHHID 

KOHCTpy KUHl!: HaH6onee OTBeTCTBeHHbiX yanoB 

peaKTop a. 

npo~On)l(anOCb npoeKTHpOBaHHe CTpo

HTenbHOI"O KOMnneKca HBPa-2, aaaepiiieH 

npoeKT a~aHHH ~ns peaKTopa, Ha'laTbi 

CTpOHTenbHbie pa60Tbi. 

B bmonHeHa cymecTBeHHaH pa6oTa no 

onTHM~38UHH npe~n0)1(8HHOI"O paHee T8XHH

'18CKOI"O npoeKTa HH)I(8KTOpa K peaKTOpy 

HBP-2 - MomHoro HH~YKUHOHHoro ycKopH

Tens a n eKTpOHOB Ha aHepl"HID 30 Maa 

( nHY - 3 0) • npoae~eHbi pac'I~Tbl ~BH)I(8HHH 
ny'IKa a neKTpOHOB B yCKOpHTene, Heo6XO~H

Mbl8 ~ H pa6o'lero npoeKTa. 3aKOH'IeHo 

npoeKTliPOBaHHe I"OnOBHOI"O o6paaua nHY-30 

( C8KUHH YCKOpHTens Ha aHepl"HID 700 KSB) • 

B e nHCb pa60Tbi no no~roTOBKe K aKc

nepHMe HTaM Ha HBPe-2: HCcne~oaaHHSI 
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38MeAnHTeneA AnR ~OpMHpOB8HHR HeATp OH

HbiX ny'IKOB, paapa60TK8 )KHAKOBOAOPOAHOI'O 

38MeAnHTenR, HCCneAOB8HHR npo6neMbl Mo

HHTOpHpOS8HHR HeATpOHOB, CHHXpOHH38UHR 

MeXaHH'IeCKHX ceneKTopos H AP· 

B anpene 1970 roAa nposeAeHo c ose

maHHe 3KCnepTOB no ~H3H'IeCKHM ycTaHOB

K8M AnR HEPa-2. CosemaHHe Bbipa6oT ano 

peKOMeHA8UHH no nepcneKTHBHbiM Hanp aB

neHHRM HCCneAOB8HHR H uenecoo6pa3HbiM 

nponopUHRM Me)KAY HHMH, a T8K)Ke no o 6 opy

AOB8HHIO HEPa-2 annapaTypoa AnR o6ec ne

'leHHR pa3BHTHR 3THX HanpasneHHA, 

97, Crpo•rem.Hall nnollla~xa peaxrop a 

HBP-2. Ha'IIUIO crpo11rem.crsa ( anpem. 

1970 r011aJ. ....... ~ 



.. . 

98. B CBH3H c npoexrHpOBBHHeM peaxropa HBP -2 B3roroBneH MaKer nOJlBHJKHoro 
orpaJKarena (B Macwra6e 1 :1 ). 

109 
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AA60PATOPIIIA 
Bbf-IIIICAIIITEAbHOii1 
TEXHIIIHIII 
Ill ABTOMATIII3AUIIIIII 

. 
99. 3an 9116KTpOHHblX Bbl"lHCilHT61l& HbiX 

MBUIHH B3CM-4, CDC-1604A, CDC-160A. 

3BM 

B3CM-6 

B3CM-4 flBTA 

B3CM-4 flH¢> 

B3CM-4 flB3 

CDC-1604A 

"MHHCK-22" 

Pa6oTa 

!}JieKTpOHHbiX 

BblliHCJIHTeJibHbiX 

MauiHH 

IToneaaoe CpeJlHecyTo•moe 
BpeMSI noneaaoe BpeMsr 

(B qacax) (B qacax) 

7236 20,7 

6972 19,8 

7274 20,8 

7716 21,8 

7334 20,8 

2854 12,8 



J13MepKTeJibHQ- BbNKCJIKTeJibHbdl 

KOMnJieKC 

Ol1ID1 
B aToA o6nacTH aeRTenhHOCTb na6opa

TopHH 6hma aanpaaneaa Ha aanbHeAwee pac
wHpeHHe Bbi'IHCnHTenbHOA 6a3bl HHCTHTyTa, 
a TaK>Ke Ha COBepllleHCTBOBaHHe Bbi'IHCnH
TenbHbiX MalliHH C Uenh!O 6onee lliHpOKOI'O 
H a~~eKTHBHOI'O HX HCITOnb30BaHHR B HCCne
aoBaTenbCKHX pa6oTax. 

l, YcTaJtoaneHbi B flBT A H 
aaeaeHhl B aKcnnyaTaUHIO aae HO
B hie 3 B M : B3CM-4 anR o6mHx Bhi'IHCnH
TenbHbiX pa6oT H Manag MaWHHa CDC-160A, 
npHMeHReMaR B Ka'leCTBe 6y~epHOA MalliHHbl 
BBOaa-BhiBOaa HH~OpMaUHH Ha MalliHHe 
CDC -1604A. TaKoro poaa HcnonbaoaaHHe 

aoaoA MaWHHhi CDC -160A noaaonHno npH
Mepao B nonTopa paaa nOBbiCHTb npoHaao

aHTenbHOCTb paHee ycTaHOBneHHOA H O'leHb 
aarpy>KeHHoA MawHHhi CDC -1604A. 

.. .. 
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2. Ti poaon>KanHcb pa6oTbi no 
C03aa HHIO CHCTeMhl Bhl'IHCnHTenb
H hi X M a ill H H HHCTHTyTa, npeaycMaTpH
Ba!OllleA COBMeCTHOe ~HKUHOHHpOBaHHe UeHT
panbHOA MalliHHhi B3CM-6 H nepH~epHAHhiX 
MalliHH na6opaTOpHA, 

Ha B3CM-6 aaBepwaeTCR cooaaHHe 
KaHana CBR3H aa 8 aanpaBneHHA anR noa
KnJO'IeHH R nepH~epHAHhiX 38M, TipoBeaeHa 
KoMnneKCHaR aanaaKa annapaTyphi CBSI3H 
B3CM-6 c MalliHHOA B3CM-4 flHcl>, npoHa
BoaHTCR noacoeaHHeHHe K B3CM-6 MawH
Hhi "MHHCK-2' (051C fla6opaTOPHH gaepHbiX 
npo6neM) H B3CM-4 ( fla6opa TOPHR BhiCOKHX 
aaeprHi!:), 

Paapa6oTaH H ocymecTBnReTCR coB
MeCTHo c Ul1cl>l1 BHP npoeKT MHOI'OMalliHH
HoA CHCTeMhl BBOaa-BbiBOaa HH~OpMaUHH 
aa B3CM -6, TipoeKT npeaycMaTpHaaeT op
raHH3&UHIO HeCKOnbKHX pacnono>KeHHbiX B 
na6opaTOpHRX HHCTHTyTa ~OpTpaHHbiX CTaH
UHA BBO a-BbiBOaa Ha OCHOBe BeHrepCKHX 
MalliHH THna TPA. 
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8, ll p 0 Belle H a M 0 ll e pH H 3 a U H Sl 
Bhl~HCnHTenbHhlX MaillHH nH ~ H 
C H 3 0, Ha E3CM-4 flH~ aaaepmeHo pac
mupeHue onepaTHBHOft naMSITH MaillHHbl llO 
16 TbiC. cnoa H coaaaHHe cneuuanua HpoaaH
HbiX KaHanOB CBSI3H C :3KCnepHMeHTanbJfOft 
annapaTypoA. CoBMeCTHO c nH~ Hana)l(eHa 
HOBaSI CHC;eMa o6pa60TKH HH~OpMaUHH CO 
cneuHanH3HpoaaHHoro MHoroMepHoro aaa-

-~ 

~ 
JCJO. npoeiCf' MHOrOMBI11HBHOit CHC'I'eMI>l 

BBOJfB-BblBOJfB HB4JopMBllJIB HB /S3CM-8 paa

pa60f'IIB H OCy1118Cf'BJI-'f'CII COIJM8Cf'BO C 

UH4>H BHP. C03Jflll0f'CII 4JoprpaHBble craa

llJIB BB ocaose MBI11BB TPA. 

101. BeHrepcKse HHJKeHepbl BeJfyf' ycrs

HOBKY sneKrpOHHOil Bbl<lHCnHrenbHOJt MBI11HHbl 

TPA. 

nH3aTopa C HCUOnb30BaHHeM HOBbiX KaHanoB 
H onepaTHBHOft naMSITH E3CM-4. 

Ha E3CM-3M cepnyxoacxoro Hay~Ho
axcnepHMeHTanbHoro oTaena aaeaeH B axc
nnyaTaUHIO nporpaMMHO ynpaanSieMbift xaHan 
Ha 4 HanpaBneHHSI anSI CBSI3H C :3KCnepHMeH
TanbHOft annapaTypoft. K OllHOMy H3 Hanpaa
neHHft UOllKniO~eH CTaHaapTHblft HaKOUHTenb 
Ha MarHHTHoft neHTe, o6ecne~HBaiOlUHft o6-
MeH llaHHbiMH C apyrHMH MaillHHaMH 0J1.RJ1, 
a TaK)I(e C MaillHHaMH CTpaH-y~aCTHHU, 



MaTeMaTHtlecKoe 

o6ecnet~eHHe 

38M 

DpoBeaeao ycoBepweHCTBOBaHHe Tpaac

liHTopa c H3biKa ci>OPTP AH H MOHHTopao~ 

CHCTeMbl .. Dy6Ha .. B3CM-6. nocTHJ:'HyTO 

yCKOpeHHe TpaHCliHUHH B 1,5-2 pa3a no 

cpaBHeHHIO C nepBOH8'18llbHbiM B8pH8HTOM, 

Hcnonb30BaHHe MoaepHH3HpoBaHHOI'O aHcneT

'Iepa n03BOliHliO yBeliH'IHTb CKOpOCTb ne'I8TH 

B 2 pa3a, BBeaeaa B aKcnnyaTaUHIO CIICTe

Ma pa60Tbl C HeCKOllbKHMH 6H6liHOTe'IHbiMH 

neHTaMH, Caaao B aKcnnyaTaUHIO npo!'pa M 

MHoe o6ecne'leHHe Mai'HHTo~oHa CDC-608 

B paMK8X MOHHTOpHO~ CHCTeMbl B3CM-6. 

MoHHTOpHaH CHCTeMa " Dy6aa", pa3pa-

6oTaHHaH B nBT A, B HaCTOHlliee BpeMH HC

nonb3yeTCH aliH C03aaHHH CHCTeM o6pa60TKH 

aaHHbiX B apyi'HX HHCTHTyTaX CTpaH-y'laCT

HHU, 

3aBepweHbl pa60Tbi no COCT8BlleHHIO 

KOMnHliHpyiOWe~ CHCTeMbl MaTeMaTH'IeCKOJ:'O 

o6ecne'leHHH B3CM-4 aa 6a3e aBTOKoaa H 

38I'py3'1HK8, 3Ta CHCTeMa CTpyKTypHO no

ao6Ha MOHHTOpHo~ CHcTeMe " Dy6aa" B3CM-6. 

Oaa no3BOliHT TaK*e Hcnonb30BaTb B pewe

HHH pa3liH'IHhiX 3aaa'l H3hiK ci>OPTP AH, a nH 
9TO~ UeliH B na6opaTOpHH pa3pa6aThiBaeTC H 

TpaHCliHTOp c ci>OPTPAHa, KOTOpbi~ 6 yae T 

BKliiO'IeH B CHCTeMY• 

B 6H6liHOTeKy npol'paMM o6wel'o a a-

3Ha'leHHH AliH B3CM-6 BKliiO'IeHo 6onee 
40 HOBbiX npo!'p8MM, DnH 6H6liHOTeKH 

CDC-1604A noaPoToBneao 27 HOBhiX n p o

PpaMM 06Wei'O H83H8'1eHHH, 

CHcTeMN nporpaMM 

AJUI o6pa6oTKM KaMepHbiX CHHMKOB 

3aBepweHbl pa60Tbl H8A CHCTeMO~ npo

I'paMM o6pa60TKH CHHMKOB C ABYXMeTpOBO~ 

nponaHOBO~ K8M9pbl Ha Bbi'IHCliHT9TibHbiX Ma

WHH8X B3CM-4, CDC -1604A H 'MHHCK-22~ 

3aBepWeHO T8K*e C03A8HHe CHCT9Mbl 

npo!'paMM Ha ci>OPTPAHe AliH nonyaBTOMa

TH'IeCKO~ o6pa60TKH CHHMKOB C ABYXMeTpo-

. . 
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BO~ ponaHOBO~ K6Mepb!, 3Ta CHCTeMa 

BKliiO'IaeT B ce6H npol'p8MMY ynpaBli9HHH 

nHTH8 AU8TblO nYOCaMH oRa liHHHH c B3CM-4, 

J:'eOMe TpH'IeCKyiO npo!'p 8 MMY fE O M-7 o6p a -

6oTK Ha B3CM-6 C HHMKOB C K8Mepbl 1 Ha

nonHeHHO~ TH*eliO~ *HA K OCTbl01 a TBK*e 

KOllb 0 npo!'p6MM AliH o6pa60TKH CHHMKOB 

c np onaaoBo~ KaMephr (fPAfmn, CflAHC, 
CAMK G). 

DnH o6pa60TKH Ha B3CM-6 CHHMKOB 

C ABYXMeTpOBO~ BOAOpOaHOH K8Mepbl nOAJ:'Q

TOBlle H sapHaHT npo!'paMMhr TPElll, npea

H83Ha'leHHO~ AliH onpeaeneHHH HMnyTibCOB 

'18CTJIU B HeoaHOpoaHOM M6J:'HHTHOM none 
c y'le ToM noTepb aaepi'HH. noal'oToBn eHhi 

T8K*e npo!'paMMbl rP Al1Hn H cnAI1C. 

p a60Tbl naT A no 3anycKy HOB hi X Ba

pHaHT OB npOI'paMM o6pa60TKH ~HnbMOBO~ 

HH~OpM8UHH C *HAKOBOAOpOAHbiX KaMep Bbl-

3biBa iOT 6onblli0~ HHTepec B pHa e HHCTHTy

TOB CTpaH-y'laCTHHU OH .HH. 

DpOAOli*B liOCb C OCTaBlle HHe CHCTe~hi 

npol'p 8MM o6pa60TKH CHH M KOB C 6onblliHX 

Mai'HHTHhiX HCKpOBhiX cneK TpoMe Tp OB , B 

HHC T TyT H8'18nH nocTynaTb CHH M K H C M 8J:'

HHTHOJ:'O HCKposoJ:'o cneKTpoMeTpa HT3cl>, 

ycTa OBneHHOJ:'O Ha cepnyXOBCKOM YCKOpH

Tene, B CBH3H C 9THM 6blll8 C03aaaa H3Me

pHTen bH8H CHCTeMa Ha 6a3e DYOCoB, pa-

6oTaiOWHX aa nHHHH c MamHHO~ B3CM-4. 

Pa3p a66TbiB8nHCb CHCTeMa 8BTOM8TH'IeCKO

ro H3 MepeHHH CHHMKOB npH nOMOlliH CK8HH

pyiOIUei'O aBTOMaTa HPD H CHCTeMa npo

I'pa M pacn03H8B8HHH TpeKOB npH 8BTOM8-

TH'IeCKOM CKaHHpOBaHHH CHHMKOB, HanHC8Ha 

nporp aMM8 ynpaBneHHH CKBHHpyiOIUHM 8BTQ

M6TOM, DnH npoBepKH MeTOAHKH onp eaene

HHH n apaMeTpOB TpeKOB B HeOaHopoaHOM 

M8J:'HHTHOM none C03A8H8 cneUH8TibH8H 

BepcHH nporpaMMhi TPElll, KOTopaH onpeae

nHeT napaMeTpbl TpeKOB 38PH*eHHb!X 'laC

THU B HeOAHOpOaHOM M8J:'HHTHOM none C 

y'leTOM Tpex ero KOMnOHeHT, 

Benacb TaK*e pa3pa6oTKa CHCTeMbi 

MaTe MaTH'IeCKoro o6ecne'leHHH MarHHTHoro 

HCKp OBOJ:'O cneKTpOMeTpa na6opaTOpHH HAep

HbiX npo6neM. HanHcaa nepBbi~ sapHaHT npo

rpaM Mhi DAPCHH, KOTopaH no3BonHeT BOC

CTa aBnHB8Tb BM9CTe C KOOpAHHaTaMH Bep

WHHbl C06biTHH eJ:'O KHHeMaTH'IeCKYIO KapTH-
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Hy C y~~TOM 6onbill0H HeOaHopoaHOCTH Mar
HHTHOPO nonR, ilOTepb Ha HOHH38UH~, MHo

PO:~tpaTHOPO paCCeRHHR H H3MepHTenbHb!X 

OillH60K. 

MaTeMaTHKH H ljlH3HKH flBTA npHcTy
nHnH K coaaaHH~ CHCTeMhl o6pa60TKH CHHM
KOB C 60nbillHX CTpHMepHb!X KaMep. 

l1cnOJib30B8HHe 3BM 

Ha JIHHHH 

C ~KCnepHMeHTaJibH~ 

ycTaHOBKaMH 

CosMeCTHO c fla6opaTopHeft BhiCOKHX 
9HepPHH noaroTOBneHa CHCTeMa MaTeMaTH
~eCKOPO o6ecne~eHHR aKcnepHMeHTa n o pe-

"Pu.Ju-

r 
.38M I NKC-21 "t6CNOfl 

onnopo· 6-1( 
m~po 

~/ 
npepbt~OHUe 

f 

I fPo"!/oR 1-.30 0'10 r .Ducnem<(ep 

' 1/l~orl+-H Op~QHU~!IIOUfOR 
JH1, I,NU. npoepoNNO cu cmt!Hbl op.rulll,., 

1 
flpoz,DOHNO r- I 04/lft!H 0,..,--- 8~!1 

npuei'IO f:f tiC 2 I en OOHeHO 

I /l~Oitltlil 
dtloQ/kJAINU 

~ ~ 
I(NII (I(UCAIIIOII) "fit./! ( o dp o&mro) 

AD· .IO'~l'IUCAOIOII 
IOIC 1./Htl'qpi'IOI.(I.I.II 

3~ llucAo &oR 
l'o~ ~N'IbOpNoqup 

I 

reHepaUHH Ko -MeaoHOB Ha ycKOpHTene 
114>83 (Cepnyxos). CHcTeMa BKn~~aeT B 
ce6R nporpaMMhr KOHTponR annapaTyphr H 
HaKonneHHR HH!jlOpMaUHH B peanbHOM BpeMe
HH Ha B3CM-3M, TeCTOBhre nporpaMMbi1 

nporpaMMhi HaXo)l{aeHHR napaMeTpos ycTa
HOBKH, nporpaMMY ynpasneHHR M8PHHTO!jlO
HOM, a T8K)I{e nporpaMMY nepenHCH HH!jlop
MaUHH anR nocneay~rnea o6pa6oTKH Ha Bhr-
~HCnHTenbHbrx MaillHHax CDC -1604A H 
B3CM-6. 

.Qng H3MepHTenbHOPO UeHTpa flH<I> Ha 
6aae Bhi~HcnHTenR B3CM-4 coaaaHa H Clla
Ha B 9KCnnyaTaUH~ CHCTeMa ilpHeMa, Ha
KOilneHHR H o6pa60TKH aaHHhiX. CHCTeMa 
noasonReT HcnonbaosaTb BhrsoaHhre ycTpoii:
CTBa B3CM-4 H RBnReTCR 6b!CTpb!M H PH6-
KHM annapaTypHo-nporpaMMHhiM KOMnneK

coM, npeaHaaHa~eHHhrM anH npeasapHTenbHOii: 

I I 

/JiiiNDCHOU 6-6 nSIAbT 
(reAeroUij 

'PoNololl 
~ObOI(O 
N~ CtiCT~Nbl 

M6 

t 
nl't./1 npo~pONMHO R) I 

No411pJ~'oAoe TOMU4bl 6uMu· 
TpaNc-1 - NO Ntl· RI(P.YI:;gj,-~lf4!vN4 OfeKO ~.., HtJfQNUU en AllTOp 

Cut:,."'l 'PU3UKOI 

JO:J; CxeMa CHCTeMbi MaTeMBTH'leCKOrO o6ec!Ie'leHHH o6pa60TKH CIIeKTpOMeTpH'leCKOit 

HHt/JOpMBilHH (llQC/J/1-2 ). 



H nonaoa o5pa6oTKH cneKTpoMeTpHqecKoA 

HH!)lopMaUHH. B B3CM-4 BBeaeao ycTpoAcT

BO npepb!BaHHSI. 

nosBonSieT OllHOBpeMeaao npoBOilHTb pSIIl 

9KCnepHM9HTOB H npellOCT8BliS19T B03MO~

HOCTb o5pa5aTbiBaTb B peallbHOM BpeMeHH 

nocTynaJO!UYIO HH!)JOpMaUHIO H HH!)lopMaUHIO 

H3 apXHBOB no npoPpaMMaM npeaBapHTenb

aoA H OKOHqaTellbHOA o5pa50TKH. C BBOilOM 

ITO<I>YI-2 peruea uenbiA pSIIl TaKHX BonpocoB, 

K8K KOHTpOllb 38 annapaTypoA, HCnOllb3yeMOA 

B 9KCnepHM9HTe, npoBepKa KaqeCTBa npOBe

HHSI 9KCnepHM9HTa, Ha5op He05XOilHMOA CTa

THCTHKH C05biTHA, npOB91l9HHe MaTeMaTHqe

CKOA o5pa5oTKH. B CHCTeMe pa3BHT SI3biK 

o5meHHSI qenOBeKa C M8lUHHOA, B TOM qHc

ne nocpellCTBOM OCUHllliOPpa!jla CO CB9TOBbiM 

KapaaaaruoM. 

CHcTeMa MaTeMaTHqecKOPO o5ecneqe

HHH ITO<I>YI-2 ceAqac BKliJOqaeT B ce5SI npH-

5nH3HTenbHO 50 npoPpaMM 0 qTO COCTaBliS19T 

OKOliO 25QQQ KOMaHil B KOilaX M8lUHHbl 

B3CM-4. ITpoHCXOilHT aanhHeAruee aapamH

BaHHe CHCT9Mbl 3a cq~T nOilKliJOqeHHSI HOBbiX 

npoPpaMM o5pa5oTKH. ITO<I>YI-2 npeacTaBnSieT 

50llblUOA HHTepec llliSI pSIIla HHCTHTyTOB 

CTpaa-yqacTHHUo 

B HCCJie,llOBaHHHX 

Ha yCKOpHTeJIHX m.Ull1 

3aaeprueH UHKll 9KCnepHM9HTOB no 

HCCllellOBaHHIO nOliS!pH3aUHOHHbiX a!jl!jleKTOB 

B aeynpyPHX npOTOH-npoTOHHbiX B3aHM0-

Il9ACTBHSIX npH 669 MaB. ITonyqeHHbie pe-

3ynbTaTbi CBHil9T9llbCTBYIOT 0 HanHqHH 3a

MeTHOA nonHpH3aUHH BTOpHqHbiX npOTOHOB 

B peaKUHSIX pp -+ 71+ pn H pp -+ 11° pp 

npH 669 M9B H MOPYT 5b!Tb OnHC8Hbl Mo

ll9llb10 OllHOnHOHHOPO o5MeHa, B KOTOpoA 

yqHTbiBaiOTCSI nHOHHbiA !jlopM!)laKTOp HyKliO-

.. . 

HOB H OC 05eHHOCTb B llOBelleHHH aMllliHTYJlbl 

S 11 - COCTOSIHHSI 1r N -CHCTeMbl BHe Mac-

BHTCSI K H~CllellOBaHHSIM npoueCCOB Heynpy

PHX CTOliKHOB9HHA npOTOHOB C SlllpaMH npH 

penHTHBHCTCKHX aaepPHSIX (~10 faB). Pa3-

pa5oTaa a Heo5XOJlHM8SI JleTeKTHpy!O!UaSI anna

paTypa, BKli!Oqag Ha5op npOBOliOqHbiX JlBYX

KOOpllH HaTHbiX HCKpOBbiX KaMep H ycTpoACTBa 

CBH3H c BbJqHcliHTenbaoa MalUHHoA. Pa3pa-

5aTbiBaiOTCSI nponopUHOH8llbHbie KaMepbi 

H annapa Typa llliSI HlleHTH!)JHKaUHH qaCTHU 

BO Bpe Sl nponeTa, C03JlaeTCSI MaTeMaTHqe

CKOe o5ecneqeHHe 9THX 9KCnepHM9HTOB. 

f1 OllOll~anOCb H3yqeHHe B3aHMOJleACT

BHA nH o HoB c npoToHaMH npH aaepPHH 

5 faB. 3TH pa50Tbl npOBOJlSITCSI COBM9CTHO, 

C J1B3 , a TaK~e 11<1>83 rnp H llPYPHMH 

HHCTHTy TaMH CTpaa-yqaCTHHU. f1pOCMOTpeHO 

100 TbJC gq CHHMKOB C OllHOMeTpOBOA BOilO

pOilHOA KaMepbi, OT05paHO 22 Tb!CgqH C06bi

THA. 0 5 pa5oTaHO OKOliO 3 TbiCSiq lU9CTHny

qeBbiX c o5biTHA. ITonyqeHbi ceqeHHH ang 
pa3nHq biX KaHaliOB H ceqeHHSI pO~IleHHSI 

5apHOH b!X H M930HHbiX pe30HaHCOBo f1pOH3-

B91l9HO CpaBH9HHe 9KCnepHM9HTallbHbiX llaH

HbiX C H9KOTOpbiMH TeopeTHqeCKHMH MOile

liSIMH. 

C oTpyJlHHKaMH JlBT A H J1B3 npoBOJlH

liHCb p a50Tbl no C031laHHIO 50llblUOA CTpH

MepHO KaMepbi. Ha MOJlenH KaMepbi llliH

aoa 2 M C 3a3opoM 2x4 CM, llHTaeMOA Pe

HepaTOpOM "BniOMllaAH", npoH3BelleHbl Ha-

5liiOil9 HSI ClleJlOB peliSITHBHCTCKHX qaCTHU. 

ITonyqe ao noaTBep~aeHHe npaBHllbHOCTH 

npHHUHnOB 0 nono~eHHbiX B OCHOBY npH co-

3)laHH 11 annapaTypbi. 

Jla5opaTOpHSI BbiqHCliHTellbHOA TeXHH

KH H a BTOMaTH3aUHH npHHHMana TaK~e 

yqaCTHe B npOBOJlHMbiX B J1B3 HCCll91lOBa

HH-SIX 03MO~HOCTH yCKOpeHHSI aeATpOHOB 

B CHHXpo!jla3oTpoae Ol1.Hl1. 
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103. a) CxeMa COB

MeCTHOro 3KCnepHM8HTB 

nBTA H nB3 no HCCne

JlOBBHHIO npOTOH-HJlepHbiX 

B38HMOJleRCTBHR npH 

3HeprHH 4-10 r3Bo 

6) BnoK-cxeMa 3neKr

poHHOR annaparypbi 3KC

nepHMeHra. a) llnH 
3KCnepHM8HT8 C03Jl8H8 

CHCT6M8 npOB0110~HMX 

JlBYXKOOpJlHHBTHMX HCKpo

BMX KBMep H ycrpoRCTBB 

CB!il3H HX C 3BM. 

Cqen1u 

Cxe• w 
illllft pol 

3~U!p0110 

a 

CxeMa 3KcnepuMeHma 
HK1-HK6 -uc11pa&,e IQ~fti!OI, C4-C5 c"uHmun•uuOII..,e L'<em..~•" 

Pa00.111 II~OpaQIII 

Cua 
IWIOA& 

n~opaaa 

Or 7910Jlllr8111 6 

l n na Pet7P• 
011111 

3 II I 



Pa6oTbl 

DO MSTeMSTKQeCKO~ 

IPH3HKe 

B CBSI3H c pa3pa6oTKOH KonneKTHBHoro 

MeTOAa ycKopeHHSI COBMeCTHO c OHMY npo

BOAHnocb TeopeTH~eCKOe H ~HCneHHOe HCCne

AOBaHHe HenHHeHHb!X 3aAa~ 4JH3HKH nna3Mbl 

H penSITHBHCTCKHX aneKTPOHHbiX KOJI€U. Co3-

AaH MeTOA pac~~Ta ( C nOMOW:b!O BB9A9HHSI 

AononHHTenbHoro napaMeTpa) ce~eHHH CTa

UHOHapHbrX KOneu aneKTpOHOB B KOnneKTHB

HOM yCKOpHTene H npOB9A9Hbi COOTBeTCTBYJO

W:He Bbi~HcneHHSI Ha 3BM. Pa3pa6oTaHHbiH 

MeTOA npHrOAeH AnSI peweHHSI p.HAa Ba)I(Hb!X 

npo6neM C0Bp9M9HHOH TeOpHH yCKOpHTeneft, 

HanpHMep, AnSI HaXO)I(A9HHSI CaMOCornaco

BaHHOH tiJopMbl ABYXKOMnOHeHTHOrO CryCTKa 

B KonneKTHBHOM yCKOpHTene. 

CoTpyAHHKaMH naT A 6brnO peweHO 

HenHH9HHOe HHTerpanbHOe ypaBHeHHe, onH

Cb!BaJOrn:ee KOppen.HUHOHHbl9 tiJyHKUHH KBa-

3HCTaUHOHapHOH neHrM!OpOBCKOH Typ6yneHT

HOCTH. flocneAHHe SIBnSI!OTCSI OAHOH H3 Ba)I(

H9HWHX XapaKTepHCTHK Typ6yneHTHOH nna3-

Mb!, CpaBHeHHe pe3y.7IbTaToB ~HcneHHoro 

c~~Ta c aKcnepHMeHTanbHO HaAAeHHbiMH KPH

BbiMH AaeT B03MO)I(HOCTb HaRTH ypOB9Hb 

9HeprHH Typ6yneHTHOCTH. C Apyroft CTOpo

Hbl0 3HaHHe KOppenSIUHOHHbiX tlJyHKUHH n03Bo

nSieT nony~HTb HenHH9HHbi9 HHTerpo-AHtiJ4Je

peHUHa.7IbHbi9 ypaBH9HHSI AnSI H3MepeHHSI 

cneKTpanbHOH nnoTHOCTH 9HeprHH Typ6y

neHTHOCTH BO BpeMeHH. 3TH ypaBH9HHSI pe

wanHCb ~HCneHHO B WHpOKOM Knacce Ha

~a.IIbHb!X AaHHbiX. TaKHM nyTeM 6brnH onpe

AeneHbr BpeMSI H30TpOnH3aUHH 9HeprHH0 yc

nOBHSI0 npH KOTOpb!X 9HeprHSI nepeAaeTCSI 

no cneKTpy He AHtPtlJY3HOHH00 a ~epe3 CHC

TeMy CaTennHTOB ( TaK Ha3biBaeMaSI "AByX

ypOBH9BaSI nepeKa~Ka") 0 H B03MO)I(Hb!e Ko

He~Hb!e COCTOSIHHSI 9BOn!OUHH. TeM CaMb!M 

6brn peweH BOnpoc 06 9AHHCTBeHHOCTH 

cneKTpa CTaHA8pTHOH neHrM!OpOBCKOH Typ-

6yneHTHOCTHo 

na.IIbHeHWHM pa3BHTHeM 9THX pa60T 

HBHnOCb HCCneAOBaHHe npo6neM paAHaUHOH

HOH yCTOH~HBOCTH KO.IIbUa penSITHBHCTCKHX 

aneKTpOHOB, Bparn:aJOW:HXCSI B MarHHTHOM 
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none. 3aAa~a CBOAHTCSI K peweHH!O BeCbMa 

rpOM03AKOH CHCTeMbl 22 HenHHeHHb!X HH

Terpo-AHtiJtiJepeHUHanbHbiX ypaBHeHHH B 'laCT

HbiX npOH3BOAHbiX. 

T p exMepHOCTb H HenHHeAHOCTb 3ana~H, 

a TaK)I(e Heo6xoAHMOCTb noHcKa ycToA~HBOH 

cxeMbi c~~Ta noTpe6oBanH cyw:ecTBeHHbiX 

3aTpaT MaWHHHOrO BpeMeHH. 3aAa~a peweHa 

BnepBbie . 'Pe3y.7IbTaTOM SIBnSieTCSI ~eTKOe 

npeACTa BneHHe 0 xapaKTepe H3MeHeHHSI H 

~HCneHHbiX 3Ha~eHHSIX BCeX tiJH3H~eCKHX Be

nH~HH, OnHCbiBa!OW:HX KOnbUeBOH ny~OK 

aneKTpOHOB. 

C o BMeCTHO 0 tlJH3HKaMH na6opaTOpHH 

.HAepHbi npo6neM BbrnonHeHa pa6oTa no 

BOCCTaHOBneHH!O nOT9HUHana no npeAenb

HOH 4Ja3 e B cny~ae S -BonHbr. PeweHHe 

6brnO Ha HAeHO MeTOAOM BBeJleHHSI AOnon

BHTenbHOro napaMeTpa. Hcnonb30BaHHe aTo

ro MeTo Aa, pa3BHToro B flBT A, no3BOnSieT 

H36e)l(aTb npeAnOnO)I(9HHH 0 KOHKpeTHOH 

aHanHTH~eCKOH ~aBHCHMOCTH noTeHUHana 

OT paCCTOSIHHSI M9)1(AY B3aHMOAeHCTBY!OW:HMH 

~acTHUaMH. TaKHM o6pa30M, HMeeTCSI B03-

MO)I(HOC T b pewaTb 3aAa~y 0 HaXO)I(AeHHH 

noTeHUHana B3aHMOAeHCTBHSI ABYX HyKnOHOB 

B 6onee o6rn:eM BHAe, ~eM 9TO Aenanocb 

AO CHX nop. 

fl o 3aAaHH!O nH<I>, B CBSI3H C coopy)l(e

HHeM H B Pa-2, 6brnH npoBeJleHbi TO~Hbre 
pac~~Tb! TepMoynpyrHX HanpSI)I(eHHH B He

paBHOMe pHO HarpeTOM 6eCKOHe~HOM UH

nHHApe. 

C o BMeCTHO c na6opaTOpHeH SIAepHbiX 

npo6neM npoBOAHnHCb pa6oTbr no onpeAene

HHJO, n p H Ta6nH~HOM 3aAaHHH aneKTpH~eCKo

ro nonSI, o6naCTH 38XB8T8 HOHOB B pe)I(HMe 

CHHXpOtlJa30TpOHHOrO YCKOpeHHSio 

C o BMeCTHO c flT<I> npoAOn)l(anocb co-

3AaHHe KoMnneKca nporpaMM AnSI pac~~Ta 
MOAene .HApa c noTeHUHanoM CaKCOHa-ByA

ca. Bbm onHeHo HccnenoBaHHe peryngpHoro 

Bb!pO)I(Ae HHSI peweHHH penSITHBHCTCKOrO 

y.paBHe HSI WpeAHHrepa B peweHHH Hepe

nSITHBHCTCKoro ypaBHeHHSI. 

C y~~TOM 3aSIBOK na6opaTOpHH 06be

AHHeHHOrO HHCTHTyTa C03A8H8 HOB8SI0 yco

BepweHCTBOB8HH8SI nporpaMMa MHHHMH38UHH 

tlJyHKUHOHanoa Ha B3CM-6 H CDC-1604A. 
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MareMaTHtlecKWI 

HHcpc:>p~ 

H AOKyMeHT~ 

nononHsmaCb 6H6nHOTeKa MaTeMSTH

'IeCKOA aoKyMeHTBUHH 3BM. B 1970 r oay 

B Hee 6binH BKniO'IeHhi noapo6Hoe onHca HHe 

6H6nHoTeKH nporpaMM Ha cl>OPTP A He 

aononHeHHSI K cymeCTBYIOIIlHM OfiHC8HH SIM 

MaTeMaTH'IecKoro o6ecne'leHHSI 3BM. 
noaroTOBneH K ne'ISTH c6opHHK ' 38M 

B ~H3H'IeCKHX HCCneaOB8HHSIX', coaep*a 

IIlHA MaTe~>Hanhi IllKOnhi, opraHH30B8HHOA 

OH.RH B AnymTe. 

CHcTeMaTH'IeCKH pacchmanHcb HHct>op

MaUHOHHhie M8TepHanbi 0 MaTeMaTH'IeCK OM 

o6ecne'leHHH HcnonbayeMbiX B OH.RH Bhi'IHC

IIBTenhHhiX M8WHH B HBY'IHbie y'lpe*aeHJl'SI 

CTpaH-y'laCTHHUo 

"~ 
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no aaaaHHIO Jla6opaTOPHH BbiCOKHX 

aHeprHA H lla6opaTopHH gaepHbiX npo6neM 

H3MepeHO Ha paHee caenaHHbiX CHHMK8X 

C ny3bipbKOBbiX K8Mep 233 Tb!CSI'IH TpeKOB 

H C HCKpOBbiX KaMep - 50 Tb!CSI'Ie 

AnnapaTYPa 

AJUI o6pa6oTKH cpHJibMOBOA HHcpopMaQHH 

CKaHHPYIOIIlHA aBTOMaT HPD HaxoaHn

csr B OfibiTHOA 9KCnnyaTaUJlH C UenhiO OT

naaKH acero KOMnneKca, BKniO'Iasr nporpaM

MHoe o6ecne'leHHe. 3aKOH'IeHo coaaaHHe H 

CDC 160¥ ll 

HAlE 2 

SI'IOfi. 
cfDP 9a1111.1:r CD 
6cr:r npDliiiiUU 
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OTn8llK8 BCeX 6nOKOB nporpaMM CHCT9Mbl 

H3MepeHHi!: ua HPD • TipoaelleHo KOMnneKc

uoe onpo6oaaHHe CHCTeMbi a pe:lKHMe onbiT

uoi!: 3KCnnyaT8UHH Ha peanbHbiX CHHMK8X 

C llBYXMeTpOBOi!: BOllOPOllHOi!: KaMepbi.CHCTe

Ma B H8CTOHIUee apeMSI BKnJO'I8eT B ce6sr: 

1 ) 60nbiiiHe npOCMOTpOBQ-H3MepHTenb

Hbie CTOnbi, pa60T8lOIUHe H8 nHHHH C BeH

repCKOi!: 3BM TP A , llnH npHroToaneHHSI 

'MaCKH' C06biTHi!:i 

2) nporpaMMY BB0ll8 H HaKonneHHSI 

HH<jlOpMaUHH Ha M8I'HHTHbiX neHTaX B Bbl'IHC

nHTenbHOi!: MaiiiHHe CDC -1604A; 

3) nporpaMMY MHCT (nporpaMMa noll

roTOBKH BXOllHbiX neHT C npOCMOTpeHHbiMH 

C06b!THSIMH) i 

4) llHCneT'Iep c ynpaansriOmeli: nporpaM

Moi!: H nporpaMMoi!: fEAT llnsr pa6oTbi HPD 
B peanbHOM apeMeHHi 

5) llHCneT'I:ep llnSI ~HnbTpaUHH C06biTHi!: 

Ha CDC -1604A a pe:lKHMe 'o~nai!:u'; 
6) nporpaMMY CMOr, KOMrrneKTYIOIUyiD 

C06biTHSI H nOlli'OTaBnHB8lOIUYlO HH<jlOpM8UHlO 

B ~OpMaTe, npHI'OllHOM llnSI reOMeTpH'Ie

CKOi!: nporpaMMbi. 

CllaHbi a oi'IbiTHYIO aKcnnyaTaUHIO llBa 

npOCMOTpOBo-H3MepHTenbHbiX CTOna THna 

BTIC-2 Ha nHHHH c 3BM TPA. 3aaepmeHbi 

pa6oTbi no H3I'OToaneHHIO eme 'leTbipex 

105. ABTOMBT HB 

sneKTpOHHOOy'leBOh Tpy6-

K9 ana o6pa602"KH CHHM

KOB C BCKpOBbiX KBMep. 

Ha nepeaHeM nnaHe - Ma

naa sneKTpOHHBH Bbl'lBC

nH2"91lbHBa MBUJHHB TPI!, 
HCnonb3yeMaa ana ynpas

neHBa pacrpoM snexrpoH

Hony'lesoA Tpy6KB BBTOMB-

ra. 

.. . 
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cTonoa. TaKHM o6pa3oM, aa llBa nocnell

HHX I'Oll8 B HHCTHTyTe ycTaHOBneHO H BBe

ll9HO B 9KCnnyaT8UHlO 25 npOCMOTpOBbiX 

cTonoa. 
C BBOllOM B ll9i!:CTBHe 8BTOM8TH'IeCKo

I'O cKaHHPYIOIUero ycTpoi!:cTaa HPD H 

60nbiii X npOCMOTpOBb!X CTOnOB 3aBepiiieHO 

C03llBHHe CHCT9Mbl o6pa60TKH CHHMKOB C 

:lKHllKOB~ll·OpOllHbiX ny3bipbKOBbiX KaMep H 

MBI'HHT Hbi X HCKpOBbiX cneKTpOMeTpOB. 

3 a KOH'IeHa paapa6oTKa 6onbiiiHHCT5a 

npHHUHn HanbHbiX CXeM :aneKTpOHHbiX 6nOKOB 

CK8HHPYIOIUero 8BTOM8Ta 'CnHpanbHbii!: H3-

MepHTenb'. TipoBelleHbl HCnbiT8HHSI H3I'OTOB

neHHbiX B f.UP onTHKO-MeX8HH'IeCKHX yanoa 

npH6opa . Benacb pa6oTa no MaTeMaTH'Ie

CKOMY o6ecne'l:eHHlO 'CnHpanbHOI'O H3MepH

Tensr". 

P aapa6oTaH H aaelleH a aKcnnyaTaUHIO 

:aneKTp OHHOny'leBOi!: llHCnnei!: Ha CK8HHpyiO

IUeM 8 B TOM8Te 3nT-1, CBSI38HHbii!: C Mar

HHTHbiM 6apa6aHOM B3CM-4, 6nai'OllBPSI 

'l:eMy c T ano B03MO:lKHbiM npoaelleHHe o6pa-· 

60TKH CHHMKOB C BH3yanbHbiM KOHTponeMe 

Pereuep aUHSI H3o6pa:lKeHHSI ua 3Kpau npoH3-

BOllHTC SI HenocpellCTBeHHO C M8I'HHTHOI'O 

6apa6aHa, MHHysr ueHTpanbHbii!: npoueccop 

B3CM-4 . CpellCTBOM o6meHHSI 'l:enoaeKa c 

MaiiiHHOi!: smnsreTCSI nepeMeiUalOIU8SICSI MeTKa, 
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108. 0CUHO~Orpar/J CO CBBTOBbiM KBPBH

tlBUIOM. BetrercH o6pa6orKa crreKrpoMerpH

qecKoil HHr/JopMaUHH HB 3BM B3CM-4. Ha 
ocuHnnorpaMMBX rrpepcraaneHbl rHriOBbie cny-

'laH, cooraercrayiOlllHe pa3nH'lHbiM pe

UiaeMb!M 3BtlB'lBMo 

.. .. 
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KOTOpag reHepHpyeTCR Ha HHgHKSUHOHHhlft 

9KpaH, H ~HKUHOHSnbHSR KnaaHaTypa. 
B coTpygHH'l:ecTae c UEPHoM aegy Tcg 

pa6oTbi no coagaHHJO 6onee coaepmeHHor o 
CK8HHPYJOlliero npH6opa 3flT -2, B KOTOp OM 
ynpaaneHHe pacTpOM aneKTpoHHony'leao 
Tpy6KH 6ygeT npOH3BOgHTbCR npH llOMOlliH 
Bbi'IHCnHTenbHoft MamHHbi TP A. 

MeTo,nbl 

BH3yanbHOrO rrpe,nCTaBReHHH 

HH<l>opMa~HH 

ua 3BM 

B na6opaTopHH aegyTcg paspa6oTKH 
MeTogoa BHSyanbHoro npegcTaaneHHR HH
cjlopMaUHH Ha 3BM c uenbJO o6ecne'l:eHHR 

Bbi'IHCnHTenbHbiX M8lliHH OCUHnnorpaclJOM CO 
caeTOBbiM KapaHgamoM. B HacToRmee ape
MR T8KHMH OCUHnnorpaclJaMH OCHameHbl Ma
lliHHbi E3CM-4 flBT A H flH<l>, a TaK)Ke 
"MHHCK-2", E3CM-3M H CDC -1604A. Pa-
6oTbi 9TH npoaogHnHCb COBMeCTHO C fla-
6opaTOpHeft HeftTpOHHOft cPH3HKH, fla6opaTo
pHeft ggepHbiX npo6neM H CepnyXOBCKHM 
Hay'IHo-aKcnepHMeHTanbHbiM oTgenoM. B 
naT A cosgaeTCR Mogenb 6onee coaepmeH-

107. 0.HpeKllHSl H H8Y'IH8Sl 061lleCTSeH

HOCTb HHCTHTYTB, COTpy~HHKH na6opaTOpHH 

Bhl'IHCnHTenbHOR TeXHHKH H 8BTOM8TH38llHH 

OTMeTHnH 60-neTHe CO ~HSl p0)1(~6HHSl ~H

peKTOpa na6oparopHH qneHs-xoppecnoH~eH

Ta AH CCCP npo¢eccopa M.r. MelllepRKo-

BBo 

~ 



HOI'O rpa4JH"'eCKoro llHCnneSI. CoaMeCTHO 

c Ul:1¢ll:1 BHP noaroTaBnHBaeTCSI TSK)Ke 

BSpHSHT 6yKB9HHQ-UHtPPOBOI'O llHCnneSI JlnSI 
B3CM-6 H ero nporpaMMHOI'O o6ecne"'eHHSI. 

CoaMecTHO c OHMY paapa6oTaH Me

TOll HCnOnb30B8HHSI llHCnneSI npH paC"'~Te 

Ha MSWHHe CDC -1604A aneKTpoMai'HHT

HbiX noneft, 3TOT MeTOil OKa3anCSI npHI'Oil

HbiM anSI peweHHSI llH~epeHuHanbHbiX ypaa

HeHHft B "'SCTHbiX npOH3BOilHbiX annHnTH"'e

CKOI'O THna MeTOilOM ceToK. ITpouecc HaXo)K

IleHHSI onTHMSnbHOI'O peweHHSI 06bi"'HbiM 

M9TOilOM CBOilHnCSI K MHOI'OKpaTHOMY no

BTOpeHHIO paC"'~TOB1 8HSnH3 KOTOpb!X Tpe-

6oaan Ha K8)!(Jl0M 9Tane 60nbWOI'O py"'HOI'O 

Tpyaa. ITpH HCnonbaoaaHHH llHCnneSI peaynb-

.. . 

TSTbi paC"'~Ta BblllS!OTCSI HS 9Kp8H cpaay 
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B Hai'n.SIIlHOft rpa4JH"'9CKOft 4JopMe H MOI'YT 

6biTb H e MeaneHHo npoaHanH3HpoaaHbi, ITpH 

Heo6XOilHMOCTH C nOMOWb!O CB9TOBOI'O Ka

paHilSWa H KnaBHSTypb! MO)KHO 6biCTpO 

H3M9HSI b HS"'SnbHbie ll8HHbi9 H nOBTOp.SITb 

pac"'~T. BpeMSI HaXO)!(JleHHSI onTHManbHoro 

peweHH SI coKpawaeTCSI npHMepHo B 10 paa. 

IT e pBbie nony"'eHHbie peaynbTSTbi noKa-

3biBaJOT Bb!COKYIO a<l>¢eKTHBHOCTb pa3pa6a

Tb!B89MOI'O M9TOil8 M8T9M8TH"'9CKOI'O Mo

JlenHpOBSHHSI H n03BOnSIIOT H81l9.SITbCSI1 'ITO 

OH HaAae T WHpOKOe npHMeHeHHe B TeX cny

"'a.SIX, K OI'Il8 Mbl CTanKHB89MCSI C Heo6xo

llHMOCTb !O HCnOnb30B8Tb Bbi"'HCnHTenbHy!O 

MSWHHY B TeMne MbiWneHHSI "'enOB9K8, 
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OTAEI\ HOBbiX 
METOAOB 
YCHOPEHIIIA 

: 

H aH6onee cymecTseHHbiMH peay11bTa

T8MH pa60Tbl 0TJle118 HOBbiX MeTOJlOB ycKo

peHHSI B 1970 I'OJly SIB11SIIOTCSI: 

- ycnemHbie aKcnepHMeHTbi no ycKope

HHIO a11b4Ja-'laCTHU K01111eKTHBHbiM MeTOJlOM 

B aJlreaaTope; 

- MOHT8* nepsoA CeKUHH YCKOpHTe11SI 

S11eKTpOHOB C HOMHH81lbHb!M TOKOM 2000 a; 

- MOHT8* CHCTeMbl H3 'leTbipex K08K

CH81lbHb!X pe30H8TOpOB Jl11SI yCKOpeHHSI K011b

UeBbiX CI'yCTKOBi 

- SKCnepHMeHTbl no yCKOpeHHIO I'830-

C~OKyCHpOB8HHOI'O S11eKTpOHHOI'O ny'IK8 B 

HHJlyKUHOHHOM yCKOpHTene; 

- nepBbie onbiTbi no HaHeceHHIO csepx

npoBOJlSIIUHX noKpblTHA Ha p8311H'IHble nOJl110*

KH B M8KCHM811bHO "'IHCTblX" yC110BHSIXi 

- TeopeTH'IeCKHe HCC11eJlOB8HHSI HeKOTo

pblX BOnpOCOB K01111eKTHBHOI'O YCKOpeHHSI 

HOHOB B S11eKTpOHHOM K011bUe. 

Pa6oTa 

ua MO.QeJIH 

KOJIJieKTHBHOrO 

YCKOpHTeJUI 

nepBbie OnblTbl ycKopeHHSI 811bcfla-qac

THU K01111eKTHBHblM MeTOJlOM 0 npOBeJleHHbie 

B HIOHe-HI011e, nOK83811H He06XOJlHMOCTb 

ynyqmeHHSI B8KYYM8 B K8Mepe 8Jli'e38TOpa. 

CooTseTCTBYIOJUHe pa60Tbi 6bi11H npo

JlenaHbi, H STO n03B011H110 B OKT S16pe 

-8 
BblATH no B8KYYMY Ha yposeHb 5·10 Top. 

B HOS16pe-JleKa6pe 6bi1IO nposeJleHo HecKo11b

KO ceaHCOB yCKOpeHHSI 811bcfla-qacTHUo 

DnH onpeJle11eHHSI 'IHC11a anbcfla-qacTHU 

H HX SHepi'HH H3Mepa118Cb HaBe)leHH8SI Ha 

Me)lHOA MHIUeHH paJlH08KTHBHOCTb 0 SIB11SIBIU8SI

CSI peay11bT8TOM peaKUHH 

:19 :1 

63 Cu + 
4 

He 
31 0 

-+ 66Ga + ln 
(1) 

l.JT06bl ST8 Sl)lepH8SI peaKUHSI 6bl118 a<PcfJeK

THBHOA, KHHeTH'IeCK8SI SHepi'HSI 811bcfla-qac-



THU JlOmKHa ObiTb cpaBHHMa c BbiCOTo:ll: 

KynoHoBCKoro 5apbepa ( E ~ 10,6 MaB). 

BbJnH npoBeJleHbi HSMepeHHSI raMMa-
31 

cneKTpa 66Ga , nepHOJl nonypacnaJla 

KOTOpOI'O COCTBBnSieT 9,4 "1808 1 a OCHOBHbl9 

nHHHH I'8MM8-KB8HTOB cne}lyJOIUHe: 

.. .. 
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0,511 M a B (114%), 1,039 MaB (37%), 
2,748 M a B (25%) (B CKOOKax npHBeJleH 

a5conJOTHbi:ll: KBaHTOBbi:ll: BbiXOJl). B aKcne

PHMeHTa x HCnOnbSOBancSI CUHHTHnnSIUHOH-

Hb!:ll: I'8M Ma-cneKTpOMeTp B CO"l:9T8HHH C 8H8-

nHS8TOpOM HMnyllbcoB AH-128, KpacTann 
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~ 

......... 
109. Mo.aenb KonneKTHBHoro 

ycKopHrenH. Ha nepe.aHeM nnaHe 

- yCKOpHIOIIIBH C8KllHH1 COCTO

IIIBH H3 'l8Tblp8X KOBKCHBflbHbiX 

peaoHaropos, c CHCTeMoil cone

HOH.QOB Be.Qymero MarHHTHOrO 

nonH. llocne YCKOpeHHH B 3TOil 

C8KllHH BMecre C 3fl8KTpOHHbiM 

KOflbllOM npoTOHbl npHo6peryT 

3HeprHJO oKono 100 M3B. 

110. BHyrpeHHHH 'lBCTb Ka

Mepbi a.areaaropa. 



BbiCOKOrO 

HAIIPli.IEHll 

- 1400 •• 

CBIIHUOBAll 3AI!lliTA 

111. Bnox-cxeMa ycraHOBKH p,nH H3Me

peHHH sHeprHH H qHcna anb¢8-qacrn~. yc

xopeHHbiX B ap,reaa rope. 

Na I HMen paaMephi 40x40 MM. P aaperue-

HHe no 11HHHH 
137 Gs COC1'8B1l.II110 12%. 

B raMMa-cneKrpe o6ny"leHHoll. B aa
reaarope MHllieHH IlpHCyl'CTBYIDl' l:{Be 11HHHH, 

COOTBel'CTBYIDlliHe SHepi'H.IIM 0,511 H 

1,039 MsB. 

l.J ro6bi onpeaenHTb saeprHID anhtt>a-"lac

rHu, MHmeHb 6bi1la caenaaa aa6opaoi!: H3 

II.IITH MellHbiX tP01lbi' l'011li!HHOii: 12 MHKpOH 

K8)1{ll8.1I H Il.IIl'H 811IDMHHHeBb!X tP011bi' T011li!H

HOil: 20 MHKpOH K8)1{ll8.1I, cl>yHKUH.II B036y)l{a e

HH.II peaKUHH (1) IIO C1IO.IIM MHllieHH IIOKa-

38Ha Ha pHC. 113. 

PeaynbTal'bi H3MepeHHil:, npoBepeHHhie 

0611y"leHHeM KOHl'p011bHOH Cl'OIIKH Mel:{Hb!X 

MHllieHeil: Ha UHK110l'pOHe Y-200 fla6opaTOpHH 

RaepHb!X peaKUHil:, IIOKa3a11H, "'TO SHepi'H.II 

ycKopeHHhiX anb!f>a-"laCTHU npeBbilliaeT 20M s B. 

f1o BblXOllY peaKUHH (1) onpeae1l.II110Cb 

"lHC110 "l8CTHU, ynaBlliHX Ha MHllieHb 3a Bpe

M.II o6ny"leHH.II. Oao OKaaanocb paBHbiM 

(3 ... 5)•10
9 

an.II pa3HhiX cepHi!: o6ny"leHH.II. 

TaK 6bl11 ycraHOB11eH <PaKT ycKopeHH.II 

anb!f>a-"laCl'HU K01111eKl'HBHbiM MeTOl:{OM, onpe

aeneHhl HX SHeprH.II H K011H"leCTBO. 

3 
710 

5 
6·t0 

3 
5·10 

3 
4·10 

3 
3·10 

.: 

5 

112, TBMM8-C/1eKrp MeP,HOJl M HU/9HH1 o($.. 

ny'leH HOil 80bt/JB-'18CTH~8MH HB B b/XOP,e H3 

ap,rea a ropa. 

3 
HO 

~I(QHQAO. 
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Nu,.,n. 

5 
2·10 

5 
~15-tO 

5 
1,12·10 

~,.,o" 
a 

2 .3 " s "'Ifill""" 
113, tl>yHKI!HH B036y)I(JJ.6HHH MHl116HH ( IIO 

CnOHM). 

Co3~aHHe 

3KCnepHMeHTaJibHbiX 

ycTaHOBOK 

CMOHl'HpoBaHa ceKUHSI ycKopll:Te nSI 

Cl1nYHn, H H8'18Tbl ee !jlH3H'IeCKHe HCITbi

TaHHSI. faaoc!jloKyCHpOBSHHbiH aneKTpOHHbiH 

ny'IOK C TOKOM 600 a yCKOpeH ao :3He prHH 

350 KaB. H anaao'IHbie pa60Tbi aa ceKUHH 

npoaomKaJOTCSI. 

Ha'laT MORTS)!{ yCKOpHTenSI, COCTOSIIUero 

H3 'leTb!peX TSKHX CeKUHH. CMOHTHp OBSHa 

YCKOpHTenbHSSI CeKUHSI C TeiTnbiMH p e 30HaTo

paMH ( qeTbipe p~:~aoaaTopa), H seaeTC SI 

ee aanaaKa. 
HaaeceaHe csepxnposoaSIIUHX n o KpbiTHA 

HOHHbiM MeToaoM IT03BOnSieT BeCTH n p ouecc 

ITpH aasneHHH OCTaTO'IHbiX ra30B 

-7 .. 
{1-t5)•10 .. Top, 'ITO cnoco6cTsyeT nonyqe-

BHJO nneHOK 0 aocTaTO'IHO 'IHCTbiX ITO XHMH'Ie-

CKOMY COCTSBY• HanbineHHe OCyiUeCTBnSieT

CSI Ha paanH'IHbie no !jlopMe nosepXHOCTH. 

Ha MoaenH KaMepbi anSI aanbmeHHSI nony

qeaa CKOpOCTb o6pa30B8HHSI nneHKH HH06HSI 

2000 A IMHH. 

~ 
114. CeKI!HH ycKopHrenH Cl1flYH1l. Ho

MHHallbHbie JJ.BHHbie ceKI!HH: sHepl"'HH IIY'lKa 

sneKTpOHOB 700 K3B 0 TOIC 2000 a, 

115. Ocl!HnnorpaMMa HMIIyJlbca OJJ.Horo 

H3 MOJJ.ynHropoa ceKI!HH ycKopHrenH C/1-

flYHll. Macmra6 BpeMeHH: 1 KnerKa - 20 
HCeK; MBCliiTB6 HBIIpH)I(6HHH: 1 KneTKB -

SO KB. ...... 



.. . 

116. J1cnbiTBHH H MOP.enH KBMepbi P.nH HBnb!n-

HHH caepxnpoaoP.HIIIHX nnenoK. Hs BTopoM nnsne BHP.eH 

pB60'lHR BBpHBHT KBM9pbi. 

117. CrpOHTen bCTBO HOBOrO 3P.BHHH 0TP.enB HOBb!JC 

129 
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TeopeTuqecKHe 

HCCJieAOB3HJUI 

HccneaoaaHHR aonpocoa ycTo~HBOCTK 

KOnbua, HSnyt~eHHR B nepeXOAHbiX CTp yKTy

pax H ciJoKyCHpOBKH A8nH HOBbie A8HHbie B 

peweHHH cneAYIOWHX 38A8'1. 

1. llponeT penRTHBHCTCKOro cry CTK8 

'lepe3 Kpyrnoe OTBepCTHe B MeTannH'IeCKOM 

9KpaHe. ll OK838H8 B03MO)KHOCTb nonyt~eHHR 

TO'IHOrO peweHHR 38A8'1H B BHAe, npHrOAHOM 

AnR 'IHCneHHbiX paC'I~TOB. 

2. llpoXO)I{AeHHe pe30H8HC8 Q, =1 
c yt~~TOM HenHHeltHbiX nonpaaoK a c o 6cT

aeHHbiX nongx KOnbU8 C HeOAHOPOAHbi M pac-

• .. 

npeaeneHHeM nnoTHOCTH no cet~eHHIO. llpea

aapHTenbHbie paC'I~Tbl nOK83biB810T, 'ITO 

9TOT pe30H8HC He O'leHb onaceH. 

3. CTaUHOHapHbie COCTORHHR CaMociJo

KYCHpy!OWHXCR nyt~KOB c t5onbwHM vI y • 
lloCTpOeHa MOAenb H9ltTpanH30B8HHOro KOnb

Ua H AOK838HO cyweCTBOBSHHe 38pR)K9HHOrO 

COCTORHHR npRMOnHHeltHoro ny'IK8 C 60nbWHM 

TOKOM. 

4. 3ciJ$eKT ciJoKyCHpOBKH B rociJpHpOBaH

HOM MSPHHTHOM none o6o6weH H8 ABH)KeHHe 

KOnbU8 B npOH3BOnbHOM MarHHTHOM none, 

nepeMeHHOM B npOCTp8HCTBe H BpeM9HH. 

Hccneay!OTCR npH6nH*eHHR B peweHHH sallS'IH 

H ycnOBHR ciJoKyCHpOBKH. 



.: 

PYHOBOAAW.IIIE Ill 

HOHCYJ\bTATIIIBHbiE 

OPrAHbl 

MEt+tAYHAPOAHbiE 

CBA3111 
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~e.HTeJibHOCTb 

PYKOBO,lJ;~HX 

H KOHCYJihTaTHBHh~ 

opraHOB 

.. . 

8-9 RHSapg 1970 rona COCTORnaCb 
XXV/l c e c c H R Y 'I ~ H o r o c o s e T a 06'he
nHHeHHoro HHCTHTyTa gnepHbiX HCCnenosa
HHft, 

CoseT OTMeTHn, 'ITO pemeHHR, rrpHHSI-
Tbie aa XXV H XXVI ceccHRX, s ocaos-
HOM sbmonHeHbi, CoseT ono6pHn MeporrpHR
THR nHpeKUHH HHCTHTyTa IIO rronroTOSKe H 
Shlpa60TKe IISITHneTHero IInaHa p83SHTHR 
Ol1.Hl1 aa rrepHon 1971-1975 r.r. Y"'eHbiA 
coseT 3acnyman H o6cynHn OT"'~Tbi o neR
TenbHOCTH HHCTHTyTa S 1989 rony H nnaHbl 
Hay'<!HbiX HccnenosaHHA aa 1970 ron. Bbma 
ono6peaa neRTenbHOCTb no sbmonaeHHIO 
nporpaMMbi aay"'HbiX pa6oT Ol1.Hl1 aa ycKo
PHTene l1ct>B3, CoseT OTMeTHn 3Ha"'HTenb
HyiO pa6oTy, nponenaHHyiO s HCTeKmeM ro
ny no npeKTHposaHHIO HBPa-2. 

B binH yTsep*neHbi nnaHbi Me)l(nyHapon
Horo coTpynHH'<!ecTsa aa 1970 ron, H spyqe
Hbi nHnnOMbl asTopaM OTKpbiTHR aHTHCHrMa
MHHyC-rHnepoHa, a TaK*e nHnnoMbi Ol1.Hl1 
3a ny"'IIIHe pa6oTbi 1988 rolla. 

KoMHTeT TionHoMO'<!HbiX Tipen-

cTasHTeneA Ha ceccHH 13-14 RHsapg 
1970 rona ono6pHn pa6oTy HHCTHTyTa no 
SbiiiOnHeHHIO Hay"'HQ-HCCnellOSaTenbCKOft 
nporpaMMbi 1989 rona, pemeHHSI Y"'~Horo 
coseTa no aay'<!HbiM HccnenosaHHRM s na-
6opaTOpHRX HHCTHTyTa H COSMeCTHbiM HCCne
nosaHHRM C HHCTHTyTaMH CTpaH-y"'aCTHHU, 
BbinH yTsep*neHbi nnaHbi aay"'HbiX pa6oT 
Ha 1970 ron H 3acnymaao coo6meaHe nHpeK
UHH 06 0)1(HnaeMOM HCIIOnHeHHH 6JOn)l(eTa 

·Ol1.Hl1 3a 1989 ron, o npoeKTax 6JOn)l(eTa 
IIITaTHOft "'HCneHHOCTH H rrnaHaX KanHTanb
HOrO CTpOHTenhCTSa Ha 1970 ron, KOMHTeT 
o6cynHn llOKnan o npoeKTe nSITHneTHero 
nnaHa pa3sHTHR Ol1.Hl1 aa 1971-1975 r,r., 
yTsepnHn 06'beM KanHTanosnO)I(eHHft Ha nRTH
neTKy 1971-1975 r.r. H rnasHbie aay'<!Hbie 
HanpasneHHR HHCTHTyTa Ha 9TOT nepHon, B 
CSR3H C HCTe'<!eHHeM CpOKa nonHOMO'<!Hft 
SHUe-nHpeKTOpa HHCTHTyTa IIpO~eCCOpa 
X. XpHcTosa KoMHTeT TionHOMO"'HbiX Tipen
cTasHTeneA H36pan SHUe-nHpeKTOpOM 06'he
nHHeHHOrO HHCTHTyTa gnepHbiX HCCnellOSaHHA 
npo~eccopa A. MHxyna Ha cpoK nsa rolla. 

Ha XI ceccHH Y"'~Horo cose
Ta no ~H3HKe ShlCOKHX 9HeprHft 



118. Ha cecCHH KoMB'I'e'l'a 

nonHOMO'lHb!X npetlC'I'BBB'I'enell,i 

.. .. 
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(26-29 Ma.!l 1970 rona) H XI c e c c H H 
Y~~Horo coseTa no ~H3HKe HH3-
KHX saeprHA (26-28 Ma.!l 1970 rona ) 
6binH aacnywaHbi noKnanbi o xone Bbmonae
HH.!I TeMaTH~eCKHX nnaHOB Hay~HQ-HCCneno
BaTellbCKHX pa6oT na6opaTopHA OH .HH , oT
~~Tbi o BbmonHeHHH peweHHA X cecc HH 

Y~~Horo coseTa no ~H3HKe HH3KHX s aep
ruA H pa6oTe KOMHTeTOB no .11nepH0A H HeAT
pOHHOA ~H3HKeo p aCCMOTpeHbl BOnpOCb! 
coTpynHH~ecTsa OH.HH c 114>83, Bbmon He
HH.!I 9KCnepHMeHTallbHbiX HCCnenosaHHA Ha 
ycKopHTene s Cepnyxose, nonroTOBKH OH .HH 
K MeJKnyHaponHbiM KOH~epeHUH.!IM no ~H3HKe 
BbiCOKHX 9HeprHA s Kuese H no annapa Type 
s ~H3HKe BbiCOKHX 9HepruA B Lly6He. B cs.!I-
3H C HCTe~eHHeM CpOKa no1IHOMO~HA pa60~HX 
opraHOB 4>oT09MynhCHOHHoro, KaMepHoro 
H 3neKTpOHHOrO KOMHTeTOB 6bin H36paH 
HOBbiA COCTaB HX Ha CpOK 2 l"'ona. BbinH OT
Me~eHbl BaJKHbJe pe3y1IbTaTbl no H3y~eHHIO 
HeATpOHone~HUHTHbiX S~Aep, nony~eHHbie B 
OTnene S~AepHOA cneKTpOCKOnHH H panHOXH
MHH na6opaTOpHH SIAepHb!X npo6neM, H UeH
HOCTb nposonHMb!X B HHCTHTyTe pa3pa6 0TOK 
no ycosepweHCTsosaHHJO Y-120 nn.11 c TpaH
)"IACTHBil. 

J19o flOOHOMOqHb/8 flpeJlCTBBHT8Illl CTpBH

- qneHOB 011JlJ1 3HBKOMHTCH C pa60TSMH 0 

npoBOJlHMbiM ... B nBTA. 

9-12 HIOH.!I 1970 rona COCTO.!I1I8Cb 
XXVIII c e c c H .11 Y ~ ~ H o r o c o s e T a 
OH .HH. H a He A 6bma ono6peHa ne.!ITellb
HOCTb y~eHbiX COBeTOB no ~H3HKe Bb!COKHX 
H HH3KHX 9HeprHA, 3acnywaHo coo6weHHe o 
peweHH.!IX XI ceccHA 9THX coseTos, a TaK
JKe nonoJKeHbl pe3y1IhTaTbl HaH6onee BaJKHbiX 
HccnenosaHHA. BbinH ono6peHbi nposeneHHbie 
B 1969-1970 r.r. nHpeKUHeA H na6opaTOpH.!1-
MH 011.HH MeponpH.!ITH.!I no CosepweHCTBo
BaHHIO TeMaTH~eCKOro nnaHHpOBaHHSI Hay~
HQ-HCCnenosaTe1IbCKHX pa6oT. XX.Vlll cec
CH.!I peWH1Ia npOCHTb nHpeKUHIO HHCTHTyTa 
06 ycTaHOB1IeHHH pa60~HX KOHTaKTOB C 
ITocTO.!IHHOA KOMHCCHeA no HCDOllb30BaHHIO 
aToMHoA saeprHH s MHpHbiX uen.!IX H ITocTo
.!IHHoA KOMHCCHeA no Bbi~HC1IHTellbHOA TeXHH
Ke C3B npH peweHHH Hay~Ho-TeXHH~eCKHX 
npo6neM B o6naCTH CTaHnapTH3aUHH panHo-
91IeKTpOHHOA annapaTypb! H npH HCn01Ib3Q
BaHHH cpenCTB Bbi~HC1IHTellbHOA TeXHHKH 
s OH.HH. Bbma npHH.!ITa K cseneHHJO HH~op
MaUH.!I 0 xone KanHTa1IbHOrO CTpOHTe1IbCTBa 
s 1970 rony. CecCH.!I yTsepnHna peweHHe 
JKJOPH o npHcyJKneHHH npeMHA OH.HH 3a 
ny~WHe pa60Tbl 0 Bbin01IHeHHbie B 1969 rony. 

22-24 OKT.!16p.!1 1970 rona 6bma npo
seneHa IV c e c c H .11 Y ~ e H or o c o s eTa 
OH .HH no TeopeTH~ecKoA ~H3HKe, 

Ha CeCCHH o6cyJKna1IHCb OT~~THbie noKnanbi 
0 pa6oTe OTnenOB 91leMeHTapHb!X ~aCTHU 
H TeopHH S~Apa. CoseT ono6pHn Hay~Hbie 
nnaHbi H nnaHbi MeJKnyaaponaoro -coTpyn
HH~ecTsa nT4> OH .HH H noKnan 0 nepcneK
THBaX pa3BHTHSI TeopeTHqecKHX HCCneno
BaHHA s OH.HH Ha 1971 ron. CoseT OTMe
THn secbMa ycnewHyJO pa6oTy MeJKnyHapon

HbiX KOH~epeHUHA no ~H3HKe Bb!COKHX 9Hep

rHA B KHese H no He1IOK8llbHOA KBaHTOBOA 
TeOpHH non.!l B Aaay. Tpynbi y~~Hb!X nT4>, 
npencTaB1IeHHbie Ha 9TH KOH~epeHUHH, BHeC-
1IH CyWeCTBeHHbiA BK1Ian B pa3BHTHe ~H3HKH 
91IeMeHTapHbiX ~aCTHU H aTOMHOrO .!lt:\pa. 

27-30 OKTS16p.!l 1970 rona COCTOSI1IaCb 
XXIX cecCH.!I Y~eHoro coseTa 

06'benHHeHHOro HHCTHTyTa S~AepHbiX HCC1Ie
nosaHHA, o6cynHBWa.!l OT~~Tbl 0 Hay~HO-HC
cnenosaTe1IbCKOA ne.!ITe1IhHOCTH na6opaTo

pHA HHCTHTyTa B 1970 rony H npo6neMHo-Te
MaTH~eCKHe nnaHbi Ha 1971 ron. Bbi1IH cne-



naHbi c.ooomeHHSI o paooTe cneilHanuaupoaaH

HhiX KOMHTeTOB. 0AOOpeHa A9SITeJibHOCTb 

AHpeKUHH no p83BHTHIO M9)1{AYH8p.OAHOI"O 

COTPYAHH'IeCTBS H CBSI3eft HHCTHTyTa C APY

I"HMH Hay'IHbiMH UeHTpSMH H yTBep)I{AeHbl 

nnaHhi coTpyAHH'IeCTBa naoopaTopuA OJ.1.HJ.1 

c Hayqao-uccneAOBaTenbcKHMH opraHHaauH

SIMH CTpaH-Y'ISCTHHU HS 1971 I"OAo 

Y'leHhiA coaeT OTMeTHn, 'ITO ycnemaoe 

ocymeCTBneHH9 HS CHHXp0~830TpOHe ycKo

peHHSI AeftTpOHOB AO SHepi"HH 11 faB OT-

.. .. 
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120. yq~Hbte HHCTBTyra B T'OC-

~ 
rHx y 9KHIISJKa rerrnoxo.aa 'tiJ.)I(o

nHo-KropH'. 06mecrseHHble opra

HH3BUHH 011 RM HBnHroTCH wet/JaMH 

9KHIIaJKa 9Toro rerrnoxo.aa. 

KpbinO HOBbie yHHKSnbHbie B03M0)1{HOCTH AnSI 

HCnonb3 0B8HHSI CHHXp0~830TpOH8 AnSI npo

BeAeHH SI HCCneAOBSHHA B oonaCTH penSITH

BHCTCKOft SIAepaoA ~H3HKHo CoaeT oocyAHn 

AOKnSAbl 0 nepcneKTHBSX HSY'IHbiX HCCneAo

BSHHft a J.1BPe-2, CHJibHOTO'IHOM ~830Tpo

He H C HXp0~830TpoHe. B OCHOBHOM Obin 

OAOOpeH npeAnO)I{eHHbift AHpeKUHeA HHCTHTY

TS I"p8~HK CTpOHTenbHbiX H MOHT8)1{HbiX pa

OOT Ha 1971 roA. CocTOS!nHCb BbiOOpbi HS 

AOn)I{HOCTH AHpeKTOpOB naoopaTOpHft H HX 
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38MeCTHTeneft. fpyrme COTPYAHHKOB 6 binH 

Bpy'leHbl AHIInOMbl 38 ny'llliHe pa60Tb! 1969 

rona, YAOCTOeHHbie npeMHit 011RI1. 

KoMHTeT ITonaoMo'IHhlX IT p en

c TaB H Ten eft H8 COB6Ili8HHH 25-26 HOH6pSI 

1970 rona ono6pHn neHTenbHOCTb HHCTHT yTa 

no BbmonaeHHIO aay'IHo-HccnenoBaTenbcK oft 

nporpaMMbi 1970 rona, yTBepmm rrpHHSIT bre 

XXIX ceccHeft Y'leHoro coBeTa nnaHbi Hay 'IHbiX 

pa6oT Ha 1971 ron; ono6pHn pellleHHSI Y'le

aoro COB6T8 ITO HSY'IHbiM HCCneAOBSHH SIM B 

na6opaTOpHSIX HHCTHTyTa H COBMeCTHbiM 

HCcneAOBSHHSIM C HHCTHTyTSMH CTpaH-y 'laCT

HHU1 ITO paCiliHpeHHIO M6)1{AyHapOAHOrO Co

TPYAHH'I6CTB8 06~eAHH6HHOrO HHCTHTyT a, 

rrnaHbl COTPYAHH'IeCTBa C na6opaTOpHSIM H 

CTpaH-Y'ISCTHHU Ha 1971 ron H rrnaH IIp o

BeneHHSI Hay'IHbiX COB6IU8HHit, opraHH3y e

Mb!X 011 Rl1 B 1971 rony. 

KoMHTeT ITonaoMO'IHbiX ITpencTaBHTe

neft yTBepnHn OT'IeT 06 HCIIOnHeHHH 6 JOA)K6-

Ta HHCTHTyTa 38 1969 ron H 38Cnylllan 

OT'IeT AHpeKUHH 06 0)1{HA86MOM HCIIOnHeHHH 

6JOn)KeTa aa 1970 ron, yTBepnHn 6JOA)KeT, 

IliTSTHYIO 'IHCneHHOCTb COTPYAHHKOB HHCTH

TyTa H rrnaH KSIIHTanbHOrO CTpOHTenbC T B8 

Ha 1971 ron. 

KoMHTeT ITonaoMO'IHbiX ITpencTaBn Te

neft H36pan aKaneMHKa H .H. Boron106oB a 

AHpeKTopoM H npocpeccopa H. ConaoMa BH-

ue-nHpeKTopoM 06~enHaeaaoro HHCTHTy Ta 

SIA6PHb!X HCCneAOBSHHit H8 cneny!OIUHit c poK. 

KoMHTeT rro Hnepaoft ~H3HKe 

H8 ABYX CBOHX ceCCHSIX (10-17 M8SI0 B y na

IIelliT, H 20-23 OKTS16pH, Dy6aa) 3acnylllan 

AOKnSAbl 06 H3Y'I6HHH CTpyKTypbl SlAPS C 

IIOMOIUb!O 38pS1 )1{6HHb!X '18CTHU H A8nbH6 ftlliHX 

B03MO)I{HOCTSIX 9THX HccnenoBaHHft. KoM HTeT 

paccMoTpen H ono6pHn nnaa aay'IHbiX p a6oT 

na6opaTOpHit B o6naCTH SIAepaoft ~H3HKH HH3-

KHX 9HeprHit, o6cynHn rrpo6neMY H3Y'I6HHSI 

nerKHX SIAep C 60nblliHM H36biTKOM Hei\Tpo

HOB, KOTOpaSI HHTeHCHBHO pelli86TCSI B fla-
6opaTOPHH SIAi pHb!X peaKUHit, H HaMeTHn 

HSIIpaBneHHSI nanbHeftlliHX HCCneAOBSHHft B 

9TOit o6naCTH. 

K 0 M H T e T II 0 H e a T p 0 H H 0 a ~ H 3 H

Ke (11-16 M8SI0 KpaKOB, H 20-21 OKTS16pSI, 

Dy6aa) o6cynHn cnenyJOIUHe Borrpocbr: peKo

MeHnauHH ITO OCHOBHbiM ~H3H'IeCKHM HaiipaB

neHHSIM HCCneAOBSHHit Ha 11BPe-2 H ITO o6o

PYAOB8HHIO peaKTopa ~H3H'IeCKoft arrrrapaTy

poft AnSI o6eciie'leHHSI pa3BHTHSI 9THX HarrpaB

neHHft, coo6meHHSI o pa6oTax, rrponenaHHbiX 

HeKOTOpb!MH rpyiiiiSMH H OTAenOM paAH0-

9neKTpOHHKH0 Bb!IIOnHeHHe rrnaHa COBMeCTHb!X 

pa6oT B 1970 rony H nnaHa Me)I{AyHapOAHOrO 

coTpyAHH'IeCTBa flH4> Ha 1971 ron. 8 Kpa

KOBe 6bm IIpOBeAeH CeMHHap ITO ~H3HK6 

KOH neHCHpOBSHHbiX cpeA C y'laCTHeM y'le

Hb!X H3 pHAa HHCTHTyTOB ITHP. 

KaMepHblft KOMHTeT (12-14 M8SI0 
20-22 OKTS16pS1) Ha COBM6CTHOM 3aCeA8HHH 

C 3neKTpOHHbiM KOMHTeTOM OA06pHn IIpOeK

Tb! C03A8HHSI yCTSHOBOK CO CTpHMepHbiMH 

KaMepaMH CKM-20 H PI1CK H peKoMeano

Ban IIOpSIAOK IIpHOpHTeTa KSMepHbiX pa6oT. 

KoMHTeT rronnep)l{an rrpenno)l{eHHe na6opaTo

pHft KpaKoBa H 8aplllaBbi o rrpoBeneHHH pa-

6o'lero co6paHHSI ITO KOOpAHHSUHH HCCneno

B8HHft, CBSI38HHb!X C o6pa60TKOft M8T6pHa

noB C 2-MeTpOBOft IIpOIISHOBOft K8Mepb!0 o6-

ny'leHHOft Ha ycKopHTene 114>83. KoMHTeT 

rrpenno)I{Hn CBoeMy pa6o'leMy opraay rronro

TOBHTb peKOM6HA8UHH ITO IIOBbiilleHHIO 9~cpeK

THBHOCTH HCIIOnb30B8HHSI KSMepHb!X yCTSHo

BOK 011RI1. 

3neKTpOH.Hbift KOMHTeT (12-14 

MaH, 20-22 OKTS16pH) 3acnylllan coo6meHHSI 

0 IIpOBOAHMb!X B 06~eAHH6HHOM HHCTHTyTe 

9KCIIepHMeHT8X0 8 T8K)I{e 0 IIp06KT8X HOBb!X 

pa60T Ha yCKOpHTenSIX 011RI1 H 114>83. liJH

pOKO 06Cy)I{A8nHCb BOIIpOCb! pa3BHTHSI MeTo

AHKH, B oco6eHHOCTH BHenpeHHSI CT8HA8PTHbJX 

CHCTeM H8HOCeKyHAHOit 9neKTpOHHKH H C~e

M8 HH~OpMSUHH C IIpOBOnO'IHbiX HCKpOBb!X 

KaMep, a T8K)I{e pa3BHTHSI Bbl'IHCnHT6nbHOft 

TeXHHKH B 011RI1. 

4JOT09MynbCHOHHhla KOMHT6T 

{12-14 MSSI, 20-22 OKTS16pS1) IIpOBen COB

MeCTHbl6 aacenaHHSI c KaMepabiM H 3neKT-



pOHHbiM KOMHTeTSMH .[lnSI 06Cy)l{.[leHHSI 8KC

rrepHMeHTOB 0J1.HJ1 Ha yCKOpHTene 76 faa 

B Ceprryxose, rrpoeKTOB coa.uaHHSI 6onblliHX 

CTpHMepHbiX KaMep .UnSI HCCne.[lOB8HHi!: Ha 

8TOM YCKOpHTene, a T8K)I{e BOIIpoca 0 rrpo

Be.UeHHH B CTpaHaX-y'laCTHHUaX e)l{erO.[lHbiX 

Hay'IHbiX COBellJSHHi!: IIO TeMaTHKe KOMHTeTOB. 

.. .. 
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H a oi.uenhHOM aace.uaHHH ~OT08Mynh
CHOHHor o KOMHTeTa OCHOBHOe BHHM8HHe 

6binO y .ueneno pa6oTaM, BbJIIOnHeHHbiM Ha 

8MynbCH SIX, o6ny'leHHbiX 17 -Me30H8MH C 

HMIIynbCOM 45-65 fas/c Ha YCKOpHTene 

11~83, H IIpe.UCTOSilliHM o6ny'leHHSIM <jloTo-

8MynbCHH B HMIIynbCHOM MSrHHTHOM IIOne. 
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llpeMHH 0Mffi1 
3a 1969 rop; 

. .. 

Ha coHCKaHHe rrpeMH~ 05beAHHeHHoro 
HHCTHTyTa smepHhiX HCCJieAOBaHH~ 3a 1969 
roa 5hmo rrpeacTasneHo 15 ny'IWHX Hay'IHO
HccneaosaTellbcKHX pa5oT, Bh!ITOJIHeHHhiX 
COTpyAHHK8MH HHCTHTyTa, 

PeweHHeM Y'leHoro coseTa 0115111 oT 
13 HIOHSI 1970 roaa Oh!JlH rrpHCY)I{AeHhi rrpe
MHH 3a CJieAyiOWHe paOOThi. 

Haytn~o-nccJiep;oaaTeJibCKHe pa6oTbi 

0 e p B 8 Sl IT p e M H Sl 3 a Hay'IHQ-HCCJie
AOBaTeJibCKYIO paooTy "I13MepeHHe rrapaMeT

pa HaKJIOHa AH$$epeHUH8JlbHOro Ce'leHHSI 
yrrpyroro PP -pacceHHHSI s HHTepsane 9Hep
rH~ 12-70 ras". as TOphi: r.r. EeaHorHX, 
A. EySIK, H.K. )!(HAKOB, B.YI. 3aSI'IKH, n.c. 3o
JIHH, K.l1. Hos'leB, J1.4>. KHpHnnosa, 
n.K. MapKOB, E.A. Mopo30B, B.A. HHKHTHH, 
n.B. HoMOKOHOB, B.A. CBHPHAOB, t.IbiOHr 
EbeH, M.r. illa$paHosa. 

n Be B T 0 p hie IT p eM H H 0115111 38 
Hay'IHQ-HCCJieAOBa TeJibCKHe paOOTbi: 

1, "TeopHSI BHYTPHMepHhiX KaCK8llOB 
ITpH BhiCOKHX H CBepXBhiCOKHX 9HeprHSIX", 
aBTOphi: B.C. EapaweHKOB, C.M. EnHcees, 
B.n. ToHees. 

2, "DoJiy'leHHe H30TOITOB nerKHX ane
MeHTOB c 5oJibWHM H30hiTKOM He~TpOHOB B 
MepHbiX peaKUHSIX C TSI)KeJlbiMH HOHaMH, 

HoBbie H30TOIThi 18 c , 20
•
21 

N , 22
•
23

•
24 0 , 

23,24,2sF 2s,26 N , A r A 
0 e 0 aBTOphi: • • pTIOX0 

B.B. AsaeA'IHKOB, 51. BHnb'IHHCKH, B.B. Bon
KOB, Let>. fpHaHes, B.J1. MHxees, 51. 3pe. 

HayqHo-Merop;nqecKne pa6oTbi 

0 e p B a S1 rr p eM H S1 0115111 38 H8Y'IHo
MeTOllH'IeCKYIO paoOTy "11ccnellOB8TeJibCKH~ 

peaKTop 11EP-30"', asrophr: E. H. AHaHbeB, 
E.H. EyHHH, H.J1. BnaaHMHpos, B.n. BopoH
KHH, E.l1. BopoHoB, B.l1. KoHcTaHTHHOB, 
H.A. MauyeB, C.K. HHKonaeB, B.n. nnaCTH
HHH, r.H. Doroaaes, B.T. PyaeHKo, 
11.M. ct>paHK, E.n. Wa5anHH, 4>.J1. illarrHpo. 

B T o p a Sl rr p e M H Sl 01151 11 3a Hayq
Ho-MeTOllH'IeCKYIO paOOTy "H OBhl~ CITOCOO 
perHCTp8UHH 'laCTHU (rrporropUHOHallbHaSI 
KaMepa) ", asTOpbr: B.A. EHpiOKOB, B.r. 3H
HOB, A.n. KoHHH. 



flpHCy)KJl9Hbl JlOnOJIHHT9JlbHO B T 0 phi e 

n p e M H H 38 Hay"'HO-M9TOJlH"'9CKHe pa60Tbi 1 

BBHllY HX 60JlbiiiO:l!: Hay"'HO:l!: U9HHOCTH H 3Ha
"19HHg JlJlg pa3BHTHg HHCTHTyTa: 

1. "MeTOJlhi nony"'eHHg BhiCOKOaKTHB
HhiX npenapaTOB peJlK039M9JlbHbiX 9Jl9M9HTOB 
JlJl!ii !iiJl9pHO:l!: CneKTpOCKOnHH" 1 8BTOpbi: 

r.JO. Ba:l!:ep, H.A. fle6eJleB, <1>. MoJibHap, 

.. .. 
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A.<l>. H oBropOJlOB, B.A. XanKHH, 3. XeppMaHH. 

2. "CHCTeMa MaTeMaTH"19CKOI'O o6ec
ne"'eHH g B3CM-6 c TpaHcJigTopoM c <I>OPT

PAHa", aBTOpbi: H.H. foBopyH, H.H. CHJIHH, 
B.Il. lll ~~: pHKOB, P.H. <l>eJlopoBa, A.H. BonKos, 

B.IO. B epeTeHoB, H .c. 3aHKHH, B.A. 3arHHa:l!:
Ko, r.n. MaaHbi:l!:, 3. BpoJlUHHCKH:l!:. 



140 

Me)l(,rzyHapo,n;Hbie 
CB.H311 
11 HayqHoe 
COTpy,ll;HJ1qeCTBO 

.. .. 

Me)I(JlyHapOJlHOe Hay"'HOe coTpyllHH

"'eCTBO 06'bellHHeHHOI"O HHCTHTyTa SIIlepHbiX 

HCCneJlOB8HHti:, KOTOpoe C K8)1(Jlb!M I"OilOM 

yKperrn.HeTC.H H paClllHp.HeTC.H1 HMeeT Jln.H 

HHCTHTyTa 60nblliOe 3Ha"'eHHe, T8K K8K co

Jleti:CTByeT perueHH~ CTO.HlliHX IIepeJl HHM 

38Jla"'. B 1970 I"OilY Me)I(JlyHapOJlHbie CB.H3H 

HHCTHTyTa pa3BHBanHCb B cneJly~ruHX Ha

rrpaBneHH.HX: 

- IlpOBeJleHHe pa60T COBMeCTHO C 

H8Y"'HQ-HCCneJlOBaTenbCKHMH yqpe)I(JleHH.HMH 

CTpaH-Y"'8CTHHUj 

- KOM8HilHPOBKH CIIeUHanHCTOB HHCTH

TyTa B CTp8Hbi-y"'aCTHHUbl H IIpHeM CIIeUH8-

nHCTOB CTpaH-y"'aCTHHU B OYI.HYI; 
- opraHH38UH.H Hay"'HbiX COBeruaHHti: 

Ol1.Hl1; 
y"'aCTHe y"'eHbiX 06'bellHHeHHoro HH

CTHTyTa B Me)I(JlyHapOJlHbiX H H8UHOH8nbHbiX 

H8Y"'HbiX KOH<jlepeHUH.HXj 

- KOM8HJlHpOBKH CIIeUH8nHCTOB HHCTH

TyTa B H8Y"'Hbie UeHTpbl CTpaH, He .HBn.H~ 

lliHXC.H qneH8MH HHCTHTyTa, H IIpHeM y"'eHbiX 

H3 STHX CTpaH. 

CoTpy,zunrqecTBO 

~a6opaTOpKH KHCTKTyTa 

C HayqHO-KCC~e~OBaTe~bCKKMK 

opraHK3aQK.HMK 

CTpau-yqaCTHKQ 

Bee na6opaTOpHH 06'bellHHeRHoro HH

CTHTyTa Il0JlJlep)I{HB8~T TeCHbie KOHT8KTbl 

C H8Y"'HO-HCCne)lOB8TenbCKHMH Opi"8HH38-

UH.HMH CTpaR-y"'aCTHHU. TIOJliiHC8HHe B 1970 
I"OilY CornameHH.H o COTPYilHH"'eCTBe Me)I(JlY 

06'beJlHHeHHbiM HHCTHTYTOM SIIlepHbiX HCcne

JlOB8HHti: H fOCKOMHTeTOM ITO HCIIOnb30B8HH~ 

aTOMHoti: saeprHH CCCP crroco6cTBOBano 

pacruHpeHH~ CB.H3etl: Ol1.Hl1 c 11 HCTHTyTOM 

<jJH3HKH BbiCOKHX saeprHA B CeprryxoBe, Epe

BaHCKHM <jJH3H"'eCKHM HHCTHTYTOM H Jlpy

I"HMH HHCTHTyTaMH CCCP. 

fla6opaTOpH.H BhlCOKHX . SHep

I" H a 8KTHBHO COTPYilHH"'8eT c pa3nH"'HbiMH 

aay"'HbiMH ueHTpaMH CTpaH-y"'aCTHHU. MHo-



PHe pa60Thl aeayTCR Ha 6aae npOTOHHOPO 

CHHXpOTpOHa B Cepnyxoae, B 'IBCTHOCTH, 
H3y'leHHe ynpyroro pacceRHHR npoToaoa aa 
npoToaax H aeATpoaax (aKcnepHMeHT rpyn
nhi B.A. HHKHTHHa), HccneaoaaHHR pereae-

o 
pauHH K -Meaoaoa npH BhiCOKHX aaeprH-
RX ( aKcnepHMeHT rpynnhi l1.A. CaaHHa), 
H3y'leHHe B38HMOaeACTBHA 'IBCTHU BhiCOKHX 
aaeprHA C MPBMH C noMOIUb!O MeTOaHKH 
4JoToaMynbcHA (rpynna K.n. ToncToaa), 

rpynna P ,M, ne6eaeaa COBMeCTHO 
c 4JH3HK8MH r nP. MoaronHH. PyMhiHHH, 
4exocnoaaKHH H3y'laeT HeynpyrHe aaaHMo
aeACTBHR 17 -Me30HOB C npOTOHBMH C no
MOIUb!O 1-MeTpOBOA ny3h!pbKOBOft KaMepb! 
Ha CHHXpo4Ja30TpOHe, <I>H3HKH rpynnhi 

3, CTpyranbcKoro aMeCTe c y'leHhiMH Bear
pHH H ilonbWH aeayT HCCneaOBBHHR 6030HOB 
C nOMOIUb!O KCeHOHOBOA ny3h!pbKOBOA KaMe-

-• 

.. . 

phi, o6ny'leHHOft Ha yCKOpHTene l1T3<1> 
(MocKaa) , 
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3KC epHMeHT8nbH8R HH4JOpM8UHR nepe
aaeTCR apyrHM na6opaTOpHRM B BHae o6ny
'leHHhiX 4JoTOSMYnbCHA, 4JoTorpa4JHA C ny-
3b!pbKOBhiX K8Mep H BnepBhie B HCTeKWeM 
roay- nyTeM nepeaa'IH MBPHHTHhiX neHT anR 
nocneayJOw eft HX o6pa60TKH B HHCTHTyTaX 
,CTpaH-y'laC"I:HHU, 

na6opaTOpHR COTpyaHH'IBeT CO CTpaHa
MH-y'IBCTHHUBMH B paapa60TKe HOBOft SKCne

pHMeHTanb HOft annapaTyphi: c BearpHeA - a 
coaaaHHH ycTaHOBOK anR H3y'leHHR HeATpOH
npOTOHHhiX B38HMOaeftCTBHA HB YCKOpHTene 
11<1>83 (rpynna l1.A. CaBHHa H n. KHwa). 
C DonbweA - B paapa60TKe 6onbWOPO cneKT
poMeTpa anR HCCneaOBBHHR CBOACTB BeKTOp
HhiX Meaoaoa ( rpynnhi M.H, Xa'laTypRHa H 
p o <I>HpKO CKOPO) 0 aneKTpOHHKH anR SKCne-

121. PyMbiHCKBe y'liJHble axaaeMBK X. Xyny6ell, axaaeMBK Il/, IJBuellxa • npotjJeccop A, Mwxyn 
3HBKOMH7'CH C pa60TBMB Oraena HOBbiJC M8TOJlOB ycxopeHBH. 
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pHMeHTOB no KOrepeHTHOMY po~aeHHID pe-

30H8HCOB (rpynnbi 3,H, llbrraHOBa H IT , 3e

nHHCKOro), 

na6opaTOpHR RaepHhlX n p u6-

n eM, B Te"l:eHHe HeCKOnbKHX neT rpy nna 

B.M. CHaopoBa coBMeCTHO c tjJH3HKa M H Bon
rapHH, MoHronHH, PyMbiHHH, a TaK~e <t>paH

UHH 9~eKTHBHO BeaeT HCCneaOB8HHR no 

38XB8TY nHOHOB H MIDOHOB nerKHMH RapaMH, 

aBoll:Holl: nepeaapRaKe nHOHOB, 

B 1970 roay B <l>H3H"l:ecKoM HHCTHTy

Te BAH B CocjJHH B coTpyaHH"l:eCTBe c rpyn

noll: IO.A. lUep6aKoBa aanymeHa ycTaHOBKa 

C aHcjlcjly3HOHHOJl: KaMepoll: B MarHHTHOM none 

Ha peaKTOpe 9TOrO HHCTHTyTa H nony "'eHbl 

nepBbie cjloTorpacjJHH npoueccoB aaxBaT a 

HeJl:TpOHOB gapaMH C o6pa30B8HHeM aneKT
pOH-n03HTpOHHOJl: napb!, 

3aKOH"l:eH nepBbill: STan 9KCnepHM eHTOB 

Ha aneKTpoHHOM ycKopHTene B EpeBa He no 

P.acceRHHID aneKTpoHoB BbiCOKHX aHep rHll: 

npOTOH8MH, 

3TH 9KCnepHMeHTbl CT8BRTCR cjJH3HKa-

MH rpynn !O.K. AKHMOBa, JO.M. Kaaap HHOBa, 

n,YI, nanHayca H3 na6opaTopHH gaepHbiX 

npo6neM, rpynnbi M. ITeTpalliKY H3 YI A <t> B 

ByxapecTe H rpynnbr r. BaaangHa H3 <l>H3H"l:e

CKoro HHCTHTyTa B EpeBaHe. 

Ha yCKOpHTene 70 faB B Cepny xoBe 

npoBeaeHa nepBaR cepHR 9KcnepHMeHTOB no 

nOHCKY HOBbiX TR~enbiX "18CTHU H aHTHRaep 

C nOMO!IlbiD MHOronapaMeTpOBOJl: yCT8 HOBKH, 

co3aaHHoll: cneuHanHcTaMH na6opaTop HH gaep

HbiX npo6neM npH 8KTHBHOM y"'aCTHH YIHCTH

TyTa cjJH3HKH BbiCOKHX 9HeprHll: fAH, 

0Taen RaepHOJl: cneKTpOCKOnHH H paaHo

XHMHH OCy!IleCTBHn 25 nocTaBOK paaH08KTHB

Hb!X H30TonoB B Hay"l:Hbre ueHTpbi Bon rapHH, 

ITonDlliH, CCCP, l..{exocnoBaKHH. 

PaClliHPRIDTCR B38HMHonone3Hbre CBR3H 

oTaena nonynpoBoaHHKOBbiX aeTeKTopo B c 

cjJH3HKaMH BonrapHH, f.LlP, ITonblliH, 

fpynna B.C. EBceeBa COBMeCTHO c cjJH-

3HKaMH ITonDlliH (rpynna 3, Cyll:K~BCKoro) 
BbJnOnHHna TpH Ba~HbJe pa60Tbl C HCIIOnb-

30B8HHeM Hell:TpOHHOrO cneKTpOMeTpa H 

aneKTpOHHKH, "18CTH"'HO H3rOTOBneHHOJl: B 

ITonollle. 

na6~aTOpHR TeopeTH"l:e C KOJl: 

cjJ H 3 H K H noaaep~HBaeT Hay"l:Hbie KOHT8KTbl 

CO CTpaH8MH-Y"'8CTHHU8MH BO BCeX OCHOB

Hb!X Ha.npaBneHHRX CBOHX HCcneaoBaHHJl:: B . 

o6naCTH B38HMoaeJl:CTBHR aneMeHTapHblX "l:aC

THU npH Bb!COKHX 9HeprHRX, CBOJl:CTB CHM

MeTpHH aneMeHTapHbiX "18CTHU, B o6naCTH 

TeopHH gapa, tjJH3HKH TBepnoro Tena, gaep

HbiX peaKuHll: H apyrHx npo6neM, ITo pgay 

TeM HMeiDTCR COBMeCTHbie ny6nHK8UHH. 

A.H. TaBxenHa3e, 11. TonopoB, B.r. Ka

ahlllleBCKHA, B.A. MaTBeeB H apyrHe y"'eHbie 

nT<t> BbJnOnHRIDT pga HCCneaOB8HHJl: B CO

apy~eCTBe C 6onrapCKHMH TeOpeTHK8MH, 

0Taen B.r. ConoBbeBa ycnelliHO BeneT 

COBMeCTHbie pa60Tbi no TeOpHH gapa C TeO

peTHK8MH H3 Hay"l:HbiX opraHH38UHJl: f.LlP H 

ITonblliH, C y"l:eHbiMH aTHX cTpaH na6opaTo

PHR COTpyaHH"'aeT H B o6naCTH cjJH3HKH TBep

aoro Tena. 

Hay"l:HbJe CBR3H na6opaTOpHH 

RaepHbiX peaKUHJl: C HHCTHTyTaMH 

CTpaH-y"l:aCTHHU OCy!IleCTBnRnHCb B o6naCTH 

CTpyKTypb! gapa, B pa3pa6oTKe UHKnOTpOH

HOJl: T9XHHKH H aneKTpOHHOJl: annapaTypb!, 

ITpoaon~anHcb coBMeCTHbie pa60Tbi c 

YIHCTHTyToM aTOMHOll: cjJH3HKH B ByxapecTe 

H C lleHTpanbHbiM HHCTHTYTOM cjJH3H"'eCKHX 

HccnenoBaHHA B ByaanelliTe no HCCneaoBa

HHID CnOHT8HHO aenR!IlHXCR H30MepOB, 

fpynna C. Xoll:HaUKoro npoBoaHna aKc

nepHMeHTbi npH y"l:aCTHH cjJH3HKOB YI.HYI H 

BaplllaBcKoro yHHBepCHTeTa c noMO!IlbiD 

6eTa-cneKTpOMeTpa B o6naCTH HCCneaOB8HHR 

cTpyKTypbi gapa. BbmH Hall:aeHbi HOBbie 

H30TOnbi BHCMyTa, H ycTaHOBneHbl CXeMbl 

pacnaaa STHX H30TonoB, YlccneaoBaH pga 

H30TOnOB paaoHa, 

na6opaTOpHR TeCHO COTpyaHH"'89T C 

UI14>11 ( ByaanelliT) B HCnonb30BaHHH 38M 

B cjJH3H"l:eCKOM 9KCnepHM9HTe H BH3yanbHOM 

npeacTaBneHHH aaHHbiX c MHoroKaHanbHbiX 

H3MepHT9nDHbiX CHCTeM H 38M. 

fpynna B. H oll:6epTa BMecTe c UYI.HYI 

B PocceHaopcjle npOBOAHT HCCneAOB8HHR B03-

6y~aeHHbiX COCTORHHJl: CnO~HbiX Raep Ha 

ny"l:Ke TR~enbiX HOHOB, 8 o6naCTH peKOHCT

pyKUHH UHKnOTpOHOB na6opaTOpHR COTpyn

HH"l:aeT C fi Onblllell: H PyMbiHHell:, 

na6opaTOpHR Hell:TpOHHOJl: cjJH-

3 H K H pa60T8eT B T9CHOM KOHT8KTe C Hay"'-



Ho-HccneAOBaTenbCKHMH opraHH38UHHMH Bon
rapHH, BeHrpHH, r.nP, nonbWH, CoaeTCKOro 

Co10aa, 4exocnoaaKHH H ApyrHx CTpaH. 

fpynna H. Kpoo COBMeCTHO c Ul14ll1 

(ByAanewT) npoBOAHna HCCneAOBSHHH KpH

TH'I9CKOrO COCTOSIHHH MarHHTHbiX MaTepHa

noB H HCcneAOBSHHSI KOnneKTHBHbiX MarHHT

HbiX B036Y*A9HHl!: B 'IHCTbiX H MarHHTonpH

M9CHbiX KpHCTannax. 

na6opaTOpHIO CBSI3b!B89T MHOroneTHHH 

COBM9CTH8H pa60T8 C l1HCTHTYTOM HA9pHOl!: 

<j>H3HKH B KpaKoae, l1HCTHTYTOM HAepHbiX 

HCcneAoBaHHl!: B CaepKe, BapwaBCKHM, .Hren

noHCKHM H noA3HHCKHM yHHBepCHT9T8MH. 

llpOAOn)I{89TCSI 8KTHBHOe COTpyAHH'I9CT

BO na6opaTOpHH C HHCTHTYTSMH CTpaH-y'laCT

HHU B C03A8HHH 9KCnepHM9HT8nbHOl!: annapa

Typbl. Y'leHbiMH r.nP c yqaCTHeM cneuHanHC

TOB na6opaTOPHH C03A8Ha cnO)I{H8H annapa

Typa AnSI H3MepeHHl!: Hel!:TpOH-Hel!:TpOHHbiX 

H Hel!:TpOH-npOTOHHbiX AnHH paCC9SIHHH B 

peaKUHHX HOHOB TpHTHH C HAp8MH TpHTHSI 

H renHSI-3 H 8BTOM8TH3Hp0B8HH8H annapaTy

pa AnSI H3Y'I9HHH H306ap-aHanorOBbiX COCTo

SIHHl!: HAep. Ha ar-2 H ar-5 c noMOWbiO 

STHX YCTSHOBOK B9AYTCSI COBM9CTHbl9 H3Me

peHHHe 

.. . 

143 

M o HronbCKHMH cneuHanHCTaMH coaMecT

HO C Y'I~HbiMH na6opaTOpHl!: Hel!:TpOHHOl!: <j>H-

3HKH1 HAepHhiX peaKUHl!: H SIAepHbiX npo6neM 

aaaep w aeTCH coaAaHHe annapaTypbi AnH 

HCCneAOBSHHSI KOpOTKO)I{HBYWHX H30M9pHhiX 

H30TOnOB B MHnnH- H MHKpOCeKyHAHOM AH8-

na30H8X1 aanyweH Hel!:TpoHHhil!: reHepaTop, 

Ha KOTOpOM 6yAyT npOBOAHTbCSI 9TH pa60Tble 

41H3.HK8MH ll OnbWH H nH ell paapa6oTaH 

H H3rOTOBneH cneKTpOMeTp C 'o6paTHOl!:' 

reoMe TpHel!:, aaaepwaeTCSI ero oTnaAKa Ha 

ny'IKe HBPa-30. 

l1 HCTHTyTaMH CCCP coaMeCTHO c OTAe

naMH n a6opaTopHH aaaepwaeTCH pa6o'IHl!: 

npoeKT MOWHOrO HMnynbCHOro peaKTOpa 

HBP-2. 0TAen HBPa-2 na6opaTopHH H HC

cneAOBaTenbCKHe HHCTHTYTbl BeHrpHH, r.nP, 

122 • .ay6Hy n.ocerHna Uona .aparoJlqeaa, 

qneH nonHr6~po BonrapCKOJl KoMMYHHCTH

qecKOJl n.apTHH. Ha CHHMKe: aKa/leMHK 

U.M. <PpaHK paccKB3biBaer U • .aparoJlqeaoJl 

0 pa60 TBX1 KOTOpbie Be/lyT yqeHbie na6o

paTOpHH HeJlTpOHHOJl ~H3HKH HB HMnynbCHOM 

peaK rop e. 
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ITonbrnH, 4exocnosaKHH seayT pa3pa6o TKY 

HCcnenosaTenbcKoA H3MepHTenbHO~ ann apa

Typhi anSI aToro peaKTopa. 

na6opaTOpHSI BhlqHCnHTe n ~HOA 

TeXHHKH H aBTOM8TH3aUHH COTpyA

HHqaeT c UeaTpanbHhiM HHCTHTyToM $ H3Hqe

CKHX HCCneAOBaHHA B EyaanernTe B C03Aa

HHH CHCTeMbl BhlqHCnHTenbHhiX M8lliHH H8 

6a3e 38M UeHTpanbHOI'O BhiqHCnHTenbHOI'O 

KOMnneKca Ol1.Hl1 H .nepH<jlepHAHhiX 3BM . 

CosMeCTHO c HHCTHTyTaMH CCCP H l1 «t>B3 

(fnP) npOBOAHTCSI pa3pa60TKa MaTeM8 TH

qeCKOI'O o6ecneqeaHSI E3CM-6, C pSIAOM 

HHCTHTYTOB CTpaH-yqaCTHHU na6opaTOp HSI 

COTpyAHHqaeT B C03AaHHH nporpaMM n o o6-

pa60TKe A8HHhiX C llY3bipbKOBhlX KaMep H 

B o6naCTH aBTOM8TH38UHH o6pa60TKH 9 KCne

pHMeHTanbHhiX A8HHhiX, 

CKaHHPYJOlliH~ asToMaT THna "C m rpanb

HhiA H3MepHTenb" pa3pa6aThiBaeTCSI COBMeCT

HO #C HHCTHTyTaMH rnP, ITonblliH H C C CP. 

YcTaHOBHnHCb rnHpOKHe CBSI3H H o6MeH 

cneuHanHcTaMH Me~ny na6opaTopHeA H $H3H

qecKHMH UeHTpaMH CTpaa-yqacTHHU, M HOI'He 

H3 9THX UeHTpOB HCITOnb3YJOT pa3pa60T KH 

na6opaTopHH. Co3AaHHoe B na6opaTOpHH Ma

TeMaTHqecKoe o6ecneqeane, B TOM qHc ne 

MaTeMaTHqecKoe o6ecneqeaHe E3CM-6 c 

Tpa&cnSITopoM c «t>OPTP AHa, BHeApeHo HnH 

BHeApSieTCSI Ha 38M HHCTHTyTOB CTpa u

yqacTHHU. 

0 r A e n p a a H a u H o H H o A 6 e 3 o n a c

H 0 C T H HHCTHTyTa COBMeCTHO C «l>H3HqeCKHM 

HHCTHTYTOM BAH, UeHrpanbHhiM HHCTHTYTOM 

SIAepHbiX HCCneAOBaHH~ fnp H l1HCTHTY TOM 

srnepHhiX HccneAOBaHH~ B CsepKe • s ener 

pa60Thl B o6naCTH 38lliHThi OT H3nyqeHHA, 

A03HMeTpHqeCKOI'O KOHTpOnSI H APYI'HX HCcne

AOB8HHA, 

HayliHbie KOMaHp;HpOBKH 

COTpyp;HHKOB HHCTHTyTa 

B CTpaHbi-yllaCTHHQbl 

J1 cneQJ18..1IJ1CTOB CTpaH-ylla CTHHQ 

B OJ1ffi1 
Eonbrnoe 3Haqe&He AnSI yKpenneHHSI 

CBSI3e~ na60fBTOpHA HHCTHTyTa C Hayq HQ-HC

cneAOBaTenbCKHMH Opi'aHH38UHSIMH CTp aH-

yqacTHHU, BhlllOnHeHHSI COBMeCTHhiX HayqHhiX 

HCCneAOBaHHA H MeTOAHqeCKHX pa3pa60TOK 

HMeJOT KOM8HAHPOBKH COTPYAHHKOB HHCTHTy

Ta B CTpaHhi-yqaCTHHUhl H cneUHanHCTOB 

crpaa-yqacTHHU s Ol1.Hl1, 

B reqeHHe roAa Ol1.Hl1 aanpasHn 287 

H8lliHX ClleUHanHCTOB B CTpaHhi-yqaCTHHUh1 1 

He cqHTaSI CCCP, H3 HHX 175 qenoseK c 

UenbJO BhlllOnHeHHSI COBMeCTHhiX pa60T1 72 

qenoseKa AnSI yqacTHSI s aayqHhiX cosewa

HHSIX H 40 qenoBeK AnH 06MeHa Ollb!TOM H 

qTeHHH neKUHA, 

B HHCTHTYThi crpaH, SIBnHJOlliHXCH qne
HaMH HHCTHTyTa, Bhie3~anH BeAylliHe yqeHbie 

Ol1.Hl1: l1.M. «t>paHK, f.H. «t>nepos, B.IT. n~e

nenos, A.M. EanAHH, B.rr. Capa&ues, 

A.A. THnKHH H ApyrHe. 

B 1970 I'OAY 06'beAHHeHHhiA HHCTHTYT 

npHHHn H3 CTpaa-yqaCTHHU 446 cneuHanHC

ros, HaH6onbrnee KOnHqecrso HX npHe3~ano 

B na6opa TOPRH SIAepHhiX npo6neM, aeArpoa

aoA $H3HKH H BhiCOKHX 9HeprHA, 3TH KOMaH

AHpOBKH 6binH CBSI38Hhl C COBMeCTHhiMH pa-

60T8MH H 06MeHOM OnhiTOM, 

HayliHbie coaemaHHH, 

npoaep;eHHbie OJ1ffi1 
B 1970 I'OAY 06'beAHHeHHhiA HHCTHTYT 

6bin Opi'8HH3aTOpOM 12 HayqHhiX H 16 Hayq

Ho-opraHH3aUHOHHhiX COBelliaHHA, 

na6opaTOpHH TeopeTHqeCKO~ <j!R3HKH 

nposena II Me~AyHaponaoe cosernaaHe no 

HenHHeAHoA H HenoKanbHOA KBaHTOBOA TeOpHH 

nonH B A3ay ( CCCP), B KOTopoM yqacTso

sanH yqeHhie 10 crpaH. CosernaHHe npowno 

ycnelliHO H nOMOI'nO yKpenneHH!O Me~AyHa

POAHhiX CBH3eA reopeTHKOB 1 pa60T8!0lliHX B 

aToA o6nacTH. 

KpynHhiM co6hiTHeM s ~H3HH 06'beAH-

HeHHoro HHCTHTyTa SIBHnacb // lliKOna no 

npHMeHeHH!O 38M B 9KCnepHMeHTanbHOA $R-

3HKe, opraHH30BaHHaH Ol1.Hl1 cosMeCTHo c 

CoseToM no asToMaTH3aUHH HayqHhiX Hccne

AOBaHHA npH ITpe3HAHyMe AH CCCP. B Ka

qecTse neKropos 6hinH npHrnarneHhi se

AYlliHe cneuHanHCThi Ol1.Hl1 H ero cTpaa

yqacTHHu, a TaK~e UEPHa H AarnHH, B 

pa6oTe lliKOnbi npHHHnO yqaCTHe CBhillie 200 



cneUHanHCTOB, 06Cy)I{AaBI.llHeCSI BOnpOCbl 
HMenH 6onblllYJO aKTyanhHOCTb, 

Me)I{AyHapOAHaSI lllKona no TeopeTHqec
Kol!: <iJH3HKe AnSI aKcnepHMeHTaTopoB 6bma 
nposeAeHa cosMeCTHO c UEPHoM B cl>HHnSIH
AHH. 0T 06~eAHHeHHOro HHCTHTyTa H ero 
CTpaa-yqaCTHHU TaM npHcyTCTBOBano 35 4JH-
3HKOB, B KaqecTBe neKTOpoB lllKOnbi 6bmo 
npHrnallleHO HeCKOnbKO HalllHX yqeHbiXo Oep
Bb!l!: OnbiT COBMeCTHOl!: opraHH3aUHH Me)I{AY

HapOAHOl!: lllKOnbi ny6Hol!: H UEPH OM OKa
aancSI ycnelllHbiM. UenbJO !l!KOnbi ObinO rny6o
Koe HayqeHHe cnylllaTenSIMH HaH6onee Ba)I{
HbiX BOnpoCOB COBpeMeHHOl!: TeOpHH aneMeH
TapHbiX qaCTHU, a TaK)I{e 03HaKOMneHHe C 
HOBeHlllHMH :3KCnepHMeHTanbHbiMH AaHHbiMHo 

lla6opaTopHSI SIAepHbiX npo6neM 6bma 
opraHH3aTopoM Me>KAyHapOAHOH KOH<iJepeH
UHH no annapaType B <lJH3HKe Bb!COKHX :3Hep
rHl!:, Ha KOH<iJepeHUHH npHcyTCTBosanH 228 
yq~Hb!X H3 27 CTpaH, lieHHb!l!: BKnaA B ee 

pa6oTy BHeCnH 4JH3HKH 0l1.Hl1, KOTOpb!e 
npeACTaBHnH 6onee 20 AOKnaAOB, 

nnSI 06MeHa HayqHo-TeXHHqeCKOH HH<iJop
MaUHel!: H nonynSipH3aUHH HayqHO-TeXHHqec
KHX ycneXOB CTpaH-yqaCTHHU 06~eAHHeHHOrO 

HHCTHTyTa SIAepHbiX HCCneAOBaHHH CoBeTOM 
no aneKTpOHHKe HHCTHTyTa Obina ycTpoeaa 
Bb!CTaBKa aneKTpOHHb!X npH60pOB AnSI SIAep
HOl!: 4JH3HKH H npoBeAeHO COBemaHHe :3KC
nepTOB CTpaH-yqacTHHU Ol1.Hl1 no BonpocaM 
CTaHAapTH3aUHH B o6naCTH SIAepHol!: aneKT
pOHHKHo BbiCTaBKa cnoco6cTsosana o6ecne
qeHHJO BeAymHXCSI B Ol1.Hl1 aKcnepHMeHTOB 
annapaTypol!:, paapa6oTaaaol!: B aTHX cTpa
Hax. 

Y cnelllHO npolllnH opraHH30BaHHbie Ol1.Hl1 
Me>KAyHapOAHbil!: ceMHHap no paAHOXHMHH H 
CosemaaHe no <iJH3HKe ManoHyKnOHHbiX CHC
TeM. 

HayqHbie coaemaHH.H, 

opraHH30BaHHbie ,npyrHMH 

~H3HqeCKHMH QeHTpaMH 

466 cneuHanHCTOB 06~eAHHeHHOrO HH
CTHTyTa B 1970 rOAY npHHSinH yqacTHe B 

32 KOH<iJepeHUHSIX, CeMHHapaX, lllKOnax H COBe
maHHSIX, nposeAeHHbiX B cTpaaax - qneaax 

.. ... 
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Ol1.Hl1 : BeHrpHH, rnP, nonbllle, PyMb!HHH, 
CoseTCKOM Co10ae; H 87 yqeHbiX HHCTHTyTa 
yqaCTBOBanH B 35 KOH<iJepeHUHSIX1 CHMn03Hy
MaX H lllKOnaX, COCTOSIBlllHXCSI B ApyrHX 
cTpaaax: l1TanHH, CllJA, AscTpHH, AarnHH, 
cPpaau H, cl>HHnSIHAHH, ronnaHAHH, IOrocnaBHH, 
cPPr, ill sel!:uapHH, .HnoHHH. 

K p)CnHel!:lllHM HayqHbiM co6biTHeM roAa 
SIBHnac b XV Me)I{AyHapOAHaSI KOH<lJepeHUHSI 
no <iJH3HKe Bb!COKHX :3HeprHl!:, npOXOAHBillaSI 
B KHeBe c 26 asrycTa no 4 ceHTSI6pSI. 
Ol1.Hl1 Hrpan aKTHBHyJO ponb B opraHH3a
UHH H npoBeAeHHH KOH<iJepeHUHH. neneraUHSI 
HHCTHTyTa, COCTOSIBillaSI H3 92 4JH3HKOB 1 

npeAC TaBHna 64 AOKnaAa, B UeHTpe BHHMa
HHSI KOH<iJepeHUHH ObinH :3KCnepHMeHTanbHbie 
H Teop eTHqeCKHe HCCneAOBaHHSI no <iJH3HKe 
CHnbHb!X B3aHMOAel!:CTBHl!: aneMeHTapHbiX 
qaCTHU. MaorHe AOKnaAbl ¢H3HKOB ny6Hbl 
HMenH 6onblllOl!: ycnex: aKcnepHMeHTbi, Bbi
nonHeHHhie B CepnyxoBe, pSIA pa6oT aamHX 
TeOpeTHKOBo 

06~eAHHeHHbiH HHCTHTYT HanpaBnSin 
npeACTaBHTenbHbie AenerauHH aa BcecoJOa
aoe c osemaHHe no SIAepaol!: cneKTpOCKOnHH 
H TeOp HH aTOMHOrO SIApa B lleHHHrpaAe, 
CeMHHap no SIAepaol!: cneKTpocKonHH B Kpa
KOBe, 0po6neMHbiH CHMn03HYM no <iJH3HKe 
SIApa B J-iOBOCH6HpCKe H AP• COBemaHHSI, 

C neuHanHCTbi Ol1.Hl1 Bbie3)1{anH Ha 

Me)I{Ay HapOAHYJO KOH<iJepeHUHJO no CBOl!:CTBaM 
SIAep, AaneKHX OT o6naCTH CTaOHnbHOCTH 1 

B llel!:a ea (IlJsel!:uapHSI), Bonhmol!: HHTepec 
aa ae1t Bbi3BanH AOKnaAbi, npeACTasneHHbie 
06~eAHHeHHbiM HHCTHTyTOM, 

1-i alllH aenerauHH 6binH npeacTasneHbi 
aa M-e)i{ayaapoaaol!: KOH<iJepeHUHH no CHcTe
MaM o6pa60TKH aaHHbiX no <iJH3HKe BbiCOKHX 
aaeprul!: B KeM6pHa)l{e (AarnHSI), Me)i{ay

aapoaaol!: KOH<iJepeHUHH no MHKpoaneKTpOHHKe 
B napa)l{e, Me)i{ayaapoaaol!: KOH<iJepeHUHH no 
Me30HHbiM pe30HaHCaM H ropaoHOBCKOl!: KOH
<iJepeHUHH no SIAepaol!: XHMHH B CllJA, Me)i{ay
aapoa OH KOH<iJepeHUHH no MarHeTH3MY B 
rpeao6ne ( cPpaHUHSI)' Me)l{ayaapoaHOH KOH
<lJepeH HH no aneKTpoMarHHTHbiM Macc-ce

napaTopaM B Map6ypre ( cPPr) H ap. 



.. .. 



123. 06'be.QHHeHHblil HHCTHTYT IIpHHJUI 

yqaCTHe B Opi'BHH3BUHH H IIpOBe.QeHHH XI/ 
Me*PYHBpO.QHOil KOH¢epeHUHH IIO ¢H3HKe 

BblCOKHX 3HeprHJl, KOTOpBH IIpOXO.QHnB B 

Kneae c 26 aarycra no 4 cenrn6pn 1970 
ro.aa. B pa6ore xon¢epenuHH yqacraoaann 

92 yqi!!HblX 0/1HJ1, HHCTHTyT IIpe,aCTBBHn 

HB KOH¢epeHUHID 64 ,QOKna,aa C peaynhTB

TBMH HOBblX HCcne,aOBaHHil. 

.. . 
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124. 8-12 CBHTsWpH B Jly6He 6une npo

BBQBHB ft1e~yHepOQHBH KOH¢BpBHUHH IIO 

BIIIIBpeType B ¢H3HKB Bb!COKHX 9HeprHR. B 
KOH¢epBHUHH IlpHHHnH yqaCTHB 6onee 200 

yq~HblX H3 27 CTpBH. 

.. .. 
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Corp y ,o;HHt~ecreo 

H CBH3H 

C Hayt~HbiMH QeHTpaMH 

CTpaH, 

He HBJIHIO~HXCH yt~aCTHHQaMH 

OHHH 
8 1970 roay COCTORnOCb 79 KOMa HaH

pOBOK coTpyaHHKOB OY!fH1 B Hay'iHbie u eHT

pbi pa3nH'iHbiX CTpaH, B TOM 'iHCne 18 aonro
CpO'iHbiX KOMaHaHpOBOK B KpyiiHhie Hay 'iHbie 

.~·· .:.i~ .L: ;.. • 
. . ~. 'ilrill'-"-\. . ! ·j ... -
.. .• u• i- ,f . ' . . .. , I 

I I I - -l ;of' . ·~' 

t.i . .., f'l ~·.--<; ~ ... ~ 
~ ~ ~~ •f\\ 

" ~· .. ~ ,\ . .~ 
" "' 

ueHTphi! UEPH, ueHTpbi gaepHbiX Hccneao

BBHHA B Opce, CaKne, YIHCTHTYT HHnbca Eo
pa. 

B UEPHe pa6oTanH 11 crreuHanHCTOB 

H3 pa3HhiX na6opaTOpHA OYI.HYI. B.E. ct>nR
I"HH ( Jl.Hfl) IIPHHRn y'iaCTHe B cPH3H'ieCKHX 

9KCIIepHMeHT8X H8 8HI"nHACKOA 1,5-MeTpo

BOA IIY3bipbKOBOA KaMepe C TR>KenoA >KHa

KOCTb!O. Uenb!O KOMaHaHpoBKH E.YI. Po3aHo

sa ( Jl.Hfl) RBnMOCb H3y'ieHHe IIpoeKT8 pe

KOHCTpyKUHH CHHxpouHKnoTpoHa UEPHa ang 
HCIIOnb30B8HHR 9TOI"O OIIbiT8 IIpH pa3pa6oT

Ke H ocymeCTBneHHH IIpOeKT8 peKOHCTpyKUHH 

~ 
125. Tpynna c/JH.3HKOB H.3 t/JpaHIIHH, B0.3-

rnaanHeMaH P.OKTOpOM )f(aHHOil na6eppHr, BO 

BpeMH nocemeHHH 1J.y6Hbl 0.3HBKOMHRBCb C 

pa60TBMH y'leHbiX HHCTHTyTa. Ha CHHMKe: 

c/JpBHIIY.3CKHe yqeHbie B na6opaTOpHH BbiCD

KHX 3HeprHil. 

126. Y'leHbre H3 IIEPHa .3HBKOMHTCH c 

pa60TBMH, npOBO.llHMbiMH HB CHHXpOliHKno

TpOHe no nporpaMMe HCHAnn. tiJH.3HKH 

na6oparopHH HP.epHbiX npo6neM H IIEPHa 

COTpy.aHH'lB~T B cneKTpOCKOnH'l8CKHX HC

cne.aOBBHHHX KOpOTKO.HBYlllHX ~ep HB nyq-
KBX CHHXpOIIHKnOTpOHOBo ....... 



CHHXpoUHKnoTpoHa 011.HI1. B.A. JKyKoB (JI.Hn) 
HayqHn HaxoaRWHeCR B 3KCnnyaT8UHH B 
UEPHe cBepxnpoBoaRWHe MarHHTHbie cHc
TeMhi H pa60Tbi UEPHa no coaaaHHJO ynbTpa-
3BYKOBOJ:I ny3bipbKOBOJ:I KaMepbi, BbinOnHHn 
9KCnepHMeHTanbHYIO pa6oTy no H3MepeHHIO 
K09~~HUHeHTa TennonpOBOaHOCTH MaTepHana 
CBepXnpOBOaRWeJ:I 06MOTKH, nponHTaHHOJ:I 
9nOKCHaHoJ:I CMOnOJ:I, 

CoTpyaHHKH JIB3 H.l1. ManawKeBHq 
H C.A. ABepHqeB yqacTBOBanH B UEPHe B 
HanaaKe, onpo6oBaHHH H oTnpaBKe B Cepny
xoB ycTaHOBKH "MaMOHT-1" anR ~opMHpoBa
HHR HMnynbCHbiX MarHHTHbiX noneJ:I 6onbWOJ:I 
HanpR*eHHOCTH, YcTaHOBKa npeaocTaBneHa 
UEPHoM BO BpeMeHHoe nonhaoBaHHe tt>oTo-

9MynbCHOHHOMY KOMHTeTy 0J1.HJ1, 
Xopowo paaBHBaJOl'CR CBR3H 011.HI1 c 

~paHuyacKHMH HayqHhiMH ueHTpaMH, B Jia-

.. .. 
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6opaTOp HH KOpnycKyngpHOJ:I H TeopeTHqeCKOJ:I 

~H3HKH B CTpac6ypre-KpoHeH6ypre IO,A. Ba
TyCOB ( JI.Hn) pa6oTan BMecTe c ~paHuya
CKHMH KOnneraMH Haa HayqeHHeM RBneHHR 
aBOJ:IHO nepeaapgaKH nH-Me30HOB, 06Hapy
*eHHOrO B Lly6He, IO.U. OraHeCRH ( JI.HP) 
npOBOaHT 9KCnepHMeHTbl no CHHTeay TpaHC
ypaHOBbiX 9neMeHTOB B J1HCTHTyTe gaepHOJ:I 

~H3HKH B Opce. 
B himi aaBepweHhi HeKOTOphie aonro

cpoqHhie KoMaHaHpoBKH B 11HCTHTYT H. Bopa, 
HaqaTbie B 1969 roay. C,M. nonHKaHOB 
yqaCTBOBan B HCCneaOB8HHRX cnOHTaHHO 
aenRWHXCR H30MepOB, B peaynbTaTe KOTOpb!X 
6hinH o6Hapy*eHhl H HaeHTH~HUHpOBaHbl 8 
HOBbiX aenRWHXCR H30MepOB H BbiRBneH pga 
38KOHOMepHOCTeJ:I B CBOJ:ICTBaX aenRWHXCR 
HaoMepoB, Pa6oTa B.A. MopoaoBa (JI.Hn) B 
paMK8X npoeKTa "J130nblla' D03BOnBna Bbi.HC-

127, reuepallbHbiii ceKperapb KoMHCCHH no aroMHoll sueprHH HpaKa tlOKTOP Meccep 

AnbMannaX (HB CHHMKe - cnpaBa) no6b1Ban B 06'b6tlHII6HHOM HHCTHTyre H no:JHBKOMHn

CSl c opraHH3SilHeil OHRH H npoBOtlHMbiMH 3tleC b HccneaoBBHHHMH, 
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HHTb HanpaBneHHSI OCHOBHbiX HCCneAOBSHHA 

no KOpOTKO)I{HBYIIIHM H30TonaM, 03H8KOM HTb

CSI C M9TOA8MH 8H8nH38 H MSIIIHHHOA o 6 pa-

60TKH 9KCnepHM9HTanbHbiX peaynbTaTOB o -

P. ApnbT (n~nl) aaHHMancg Hay'l:eHHeM Ko

poTKO)I{HBymux uaoTonoB Ha ny'l:Ke. c. X oA

HaUKH ( n.HP) H 3. BoxHaUKH ( nTc:>) o 6 cy

AHnH c y'l:eHhiMH HHCTHTyTa H. Bopa p e aynb

TaTbi HCCneAOBSHHA B o6naCTH SIAepHoA 

CIIeKTpOCKOnHH, a T8K)I{e TeOpHH acpcpeKTHB HbiX 

B38HMOAeACTBHA B SlApe. 

CoTpyAHHKH nHc:> IO.A. AneKCSHAP OB H 

r.c. CaMOCBST B BbiCIIIeA TeXHH'l:eCKOA IIIKo

ne B MIOHXeHe npoBOAHnH KOHTpOnbHbie H3-

MepeHHSI 8MnnHTYAbi KOI'epeHTHOI"O pacCe SIHHSI 

128. CocroSII1Cll BB3B'I' a OHRH 6ellbrBII· 

CKOo-ronnsHaCK0/1 aenerSUHH KOMHTe'I'OB n o 

STOMHOII 3HeprHH1 B03rnSBJill6MO/I aOKTOpOM 

Hea ae MeaepHH. Hs CHHMKe: rocrH 3HSKOo

MHTCH C MOt/IJnbJO HMnynbCHOrO peSK'I'OpB 

HEP-30. 

HeA TpOHOB Ha nopOIIIKe BOnbcppaMa-186 MeTo

AOM pacceSIHHSI Ha Manbie yrnhi B CBSI3H C 

npOBOASIII!HMHCSI B nH4> HCCneAOBSHHSIMH B38-

HMOAeACTBHSI HeATpOH-aneKTpOHo 

p .H. 4>ayCTOB ( nT<:>) pa6oTan B Ty

PHHCKOM YHHBepCHTeTe (HTanHSI) HaA H3y'l:e

HHeM CBOACTB CBSI38HHOA CHCTeMbl 'l:SCTHU 

BO BHeiiiHHX nonSIX Ha OCHOBe Tp9XMepHOI"O 

KB83HnOTeHUH8nbHOI'O M9TOA8 H 38KOH'l:Hn 

HCCneAOBSHHe 0 M8l"HHTHOM MOMeHT9 penSI

THBHCTCKOA CBSI38HHOA CHCT9Mbl 'l:SCTHU. 

3a 1970 l"OA 06'beAHHeHHhiA HHCTHTYT 

noceTHnH 184 Y'l:~HbiX H3 CTpaH, He SIBnSIIO

IIIHXCSI qneHaMH OH.HH, B TOM qucne no 

o6MeHy c APYI"HMH Hay'l:HhiMH ueHTpaMH -

27, AnSI 'l:TeHHSI neKUHA H 06MeHa OnhiTOM 

44, pa6oTanH B K8'l:9CTB9 CTHneHAHSTOB - 8, 

npHHSinH y'l:aCTHe B HSIIIHX Hay'l:HbiX COBe

II!SHHSIX H KOHcpepeHUHSIX - 105. MHOI'He H3 

npurnaiiieHHb!X cpH3HKOB BbiCTynanH C AOKna

ASMH H neKUHSIMH Ha Hay'l:Hb!X COB9I1!8HHSIX 

H B IIIKonax, opraHH30BSHHhiX OH.HH. 

B nopsmKe o6MeHa y'l:eHhiMH c UEPH OM 

B 1970 roAy B OH.HH pa6oTanu 5 cpH3HKOB. 

B CBSI3H c pa3BHTHeM coTpyAHH'l:eCTBa c 

cppaHUy3CKHMH SIAepHbiMH UeHTp8MH 5 Y'l:9Hb!X 

H3 CaKne, Opce H r~eHo6nSI Benu uccneAo

BSHHSI B Lly6He. 

Hau6onee aKTHBHO B rrpueMe y'l:eHbiX 

H3 Apyrux Hay'l:HhiX ueHTpoB yqacTBOBana 

na6opaTOpHSI TeopeTH'l:eCKOA cpH3HKH, I'A9 

TPYAHnHCb y'l:eHbre ua ABCTPHH, 4>paHUHH, 

UEPHa. na6opa.TOPHH SIA9pHb!X rrpo6neM, HeAT

POHHOA cpH3HKH, SIA9pHbiX peaKUHA, Bbl'l:HCnH

TenbHOA TeXHHKH H 8BTOM8TH38UHH T8K)I{9 

npurnaiiianu cneuuanucToB ua Apyrux Hayq

HhiX U9HTp0Bo 

3KcKypcHH B OJ1SU1 

3a I!pOIII9AIIIHA I'OA B 06'beAHH9HHOM 

HHCTHTyTe SIAepHbiX HCCneAOBSHHA 6binO npH

HSITO 92 rpyniihl 9KCKypC8HTOB (1108 qeno

BeK), H3 HHX 44 rpyniihl (898 qenOBeK) -

H3 CTpaH-y'l:aCTHHU, 48 rpynn (210 'l:eno

BeK) H3 APYI'HX CTpaH. 

OoceTHTenH 3H8KOMHnHCb C HCTOpHeA 

H opraHH38UHOHHOA CTpyKTypoA HHCTHTyTa, 

OCHOBHbiMH HanpaBneHHSIMH HCCneAOBSHHA H 

9KCnepHMeHTanbHbiMH ycTaHOBKSMH na6opa

TOpHA. 
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BHa coTpyaHHqecTBa 

1. KonHqecTBO COBMeCTHbiX 

pa6oT 

2. KonHqecTBO KOMaHaHpOBOK 

cneuHanHCTOB H3 CTpaH-

yqacTHHU B ny6Hy (6e3 CO-

BemaHHi!:) 

3. KonHqecTBO KOMaHaHpOBOK 

cneuHanHCTOB OIHU1 B 

CTpaHbi-yqaCTHHUbl 

4. KonHqecTBO HayqHbiX, Me-

TOaHqeCKHX H HayqHo-opra-

HH38UHOHHbiX COBeiiiaHHi!: 

5. KonHqecTBO KOMaHaHpOBOK 

Ha Me)f{ayHapoaHbie KOH<Pe-

peHUHH H B HayqHbie UeHTpbl 

CTpaH, He .lrBnSIJOIIIHXCSI qne-

H8MH 06~eaHHeHHOrO HHCTH-

TyTa 

6. KonHqecTBO npHeaaoB yqeHbiX 

H3 CTpaH, He SIBnSIIOIIIHXCSI qne-

H8MH OIUH1 

7. KonHqecTBO CTHlleHaHaTOB 

HHCTHTyTa 

1965 

104 

203 

162 

19 

69 

18 

x/ 

.. .. 

153 

CilPABKA 

0 p83BHTIDi Me)K)JyHap<>.lnfOI'O COTpy,lUIH'IecTBa 

H CBIDeif 

06be~eHHOI'O HHCTHryTa 

~epHb~ HCCReAOBaHHif 

3a rrepHOA 1965-1970 I'.I' . 

1966 1967 1968 1969 1970 

153 203 210 235 250 

252 307 301 352 446 

210 252 258 350 287 

28 28 23 29 28 

78 102 129 147 166 

52 67 49 87 176x/ 

6 7 6 8 

B TOM 'locne y'laCTHHKH Me)f{AyaapoAKoi!: Koaljlepeauoo 
no annapaType a ljlo3HKe BbiCOKHX aaeproi!: B Jly6ae. 

I 
I 
I 
·I 

I 
I 
·I 
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TeMa THKa coBeiUaHHii 

2 

BpeMsr npoBeaeHHSI 

3 

fiEPElJEHb 

Haytn~biX COBe~amrli, 

npoBeAeHHbiX 

~AKHeHmXM HHCTHTYTOM 

H,l:\epHbiX HCCJie,l:\OBamrli 

B 1970 f'O,L\y 

MecTo npo
BeaeHHSI 

4 

KonH'IeCTBO 
y'l:aCTHHKOB 

5 

A. CoBeiUaHHSI no dJH3HKe BbiCOKRX 9Hepl"'Hii 

1. II Me)KJlyHapoaHoe coBe

IUBHHe no HeJlOK8JlbHOH 
KB8HTOBOH TeOpHH nonsr 

2. Me)KJlyHapoaHasr mKona 

no TeopeTH'l:eCKOH ~~~~-

3HKe llJlSI 9KCnepHMeH
T8TOpOB (COBMeCTHO C 
UEPHoM) 

3, Me)KJlyHapoaHaH KOH~e
peHUHSI no annapaType 
B ~R3HKe Bb!COKRX 9Hep
f'HH 

15-24 M8pTa 

21 HIOHSI -
5 HIOJlSI 

8-12 ceHTHopg 

A3ay, CCCP 

noMa KonH, 

<I>HHJlSIHllH SI 

Dy6Ha 

B. CoBeiUaHHSI no ~H3HKe HH3KRX aHeprHil: 

4. C OBeiUBHHe no ~H3RKe 7-1 t anpeng Dy6Ha 
M81IOHYK1IOHHbiX CRCTeM 

5. Me)KJlyHapOllHhiii ceMRHap 29 CeHTSI6psr - Dy6Ha 
no p8llROXRMHH 6 OKTSI6psr 

B. CoBentaaasr no MeTOllH'l:eCKHM BonpocaM 

6. Pa6o'lee coBeruaaHe 9Kc
nepToB no BonpocaM cTaH
aapTR38UKH H BhlCT8BK8 
9Jl8KTpOHHbiX npH60pOB llJlSI 
sraepHOH ~R3HKH 

7. CoBeiUaHae aKcnepToB n o 
:~H3H'I€CKRM ycTaHOBK8M 

ansr 11BPa-2 

25 MapTa -
1 anpensr 

I 4-18 anpensr 

Dy6Ha 

Dy6Ha 

73 

100 

228 

70 

130 

57 

43 



8. 

2 

lJ lliKOna no npHMeHeHHIO 
38M B 9KCnepHM9HTanb
HOH ~H3HKe (COBMeCTHO 
c AH CCCP) 

9. Pa6oqee coBelllaHHe no no
nynpoBO.OHHKOBbiM .QeTeKTO
paM smepHbiX H3ny'ieHHH 

10. CoBelllaHHe 9KcnepToB no 

Bb!pa60TKe peKOM9H.QaUHH 
no .oanbHeHllleMy pa3BHTHIO 
H3MepHTenbHO-Bbi'iHCnH
TenhHO I'O KOMlllleKCa 011.HI1 
B 1971 -1975 r.r. 

11. Pa6o'iee coBelllaHue o xo.oe 
Hay'iHbiX HCCne.QOBaHHH H 
npoeKTHbiX pa60T no MOH0-
9Hepi'eTH'ieCKOMY UHKnoTpo
Hy 

12. C oBemaHHe no nepcneKTH-

3 

3-17 MaS! 

2-4 liiOHSI 

16-20 liiOHSI 

13-16 OKTS16p g 

BaM HCnOnh30BaHHSI HeHTpOH- 13-16 OKTSI6p SI 
HOM cneKTpocKonHH 

4 5 

AnylllTa, CCCP 220 

ny6Ha 57 

ny6Ha 47 

ny6Ha 29 

ny6Ha 120 

r. H ay'iHo-opraHH3aUHOHHbie coBelllaHHSI 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

CecCHH Y'ieHoro coBeTa 
011.HI1 

CeccHSI Y'ieHoro coBeTa 
no ~H3HKe BhlCOKHX 9Hep
I'HH 

CeccHSI Y'ieHoro coBera 
no ~H3HK9 HH3KHX 9Hep
I'HH 

CeccHSI Y'ieHoro coBera 
no TeOpeTH'i9CKOfi ~H3HKe 

C oBelllaHHSI KaMepHoro Ko
MHTeTa 

CoBelllaHHSI ~orosMynhCH
OHHOI'O KOMHTeTa 

CoBelllaHHSI 3neKTpoHHOI'O 
.KOMHTeTa 

6-9 SIHBapSI 
10-13 lilOHSI 
27-30 OKTSI6p SI 

26-30 MaS! 

26-30 MaS! 

22-23 OKTS16p SI 

12-14 MaSI 
20-22 OKTSI6p SI 

12-14 MaS! 
20-22 OKTS16p SI 

12-14 MaSI 
20-22 OKTSI6p SJ 

ny6Ha 
ny6Ha 
ny6Ha 

ny6Ha 

ny6Ha 

ny6Ha 

ny6Ha 
ny6Ha 

ny6Ha 
ny6Ha 

ny6Ha 
ny6Ha 

59 
50 
54 

23 

36 

16 

35 
37 

53 
42 

14 
27 

155 

.. 
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21. 
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CoBeiUaHH51 KoMHTeTa no 
51JlepHOH cPH3HKe 

C OBeiUaHH51 KoMHTeTa no 
Hei!:TpOHHOH cPH3HKe 

H aHMe HOBaHHe 

2 

3 4 5 

11-16 M851 

20-23 OKT510p51 By11aneuiT, BHP 29 
Lly5Ha 23 

11-16 Ma51 KpaKOB, nHP 25 
20-22 OKT510p51 l 

Lly5Ha 31 

fiEPE'IEHh 

MeX<JzyHapo,nHbiX H Hal\HOHaJibHbiX KOHilJepeHQJdt, 

CHMII03JfYMOB, ceMHHapoB , COBe~aHHH H UIKOJI, 

B KOTOpbiX IIpHHHMaJIH yqacTHe 

cnel.\HaJIHCTbl 

06he,ll;HHeHHOI'O HHCTHTyTa ~epHbiX HCCJie~oaaHHA 

a 1970 ropy 

B peM51 MecTo 4>aMHliHH (KOnii'JeCT-
poBeJleHH51 npoBeJleHH51 BO) Y'18CTHHKOB 

3 4 5 

A. B CT£8HaX-y'1aCTHHUaX HHCTHTyTa 

1. CeccH51 0TJleneHH51 51JlepHo:li 
cPHSHKH AKaJleMHH HayK CCCP 

2 • 3HMH5151 IllKOna cPH3HKOB 

3. XX coBemaHHe no 51JlepHoi!: 
cneKTpOCKOnHH H CTpOeHHID 
aTOMHOI'O 51Jlpa 

4. !I BCeCOID3H851 KOHcjJepeHUH51 

no npOI'paMMHpOB8HHID 

5. 3HMH5151 IllKOna cjJH3HKOB 

6. KoffcjJepeHUH51 no JlHcjJpaKUHH 
Hei!:TpOHOB 

5-9 51HB8p51 

12 51HBap51 -
1 cjJeBpan51 

28 51HB8p51 -
5 cjJeBpan51 

3-6 cjJeBpan51 

3-17 cjJeBpan51 

6-20 anpen51 

TannHH,CCCP 39 qen. 

PocceHJlOpcjJ,fllP Y.Xai'eMaHH (fllP) 
P.ApnbT (fllP) 
r .-Y .replll (r LlP) 
3.Telll (fllP) 

fleHHHI'paJl, CCCP 72 "len. 

H OBOCHOHpCK,CCCP 20 "len. 

3aKonaHe, nHP T .KosnOBCKH 
(DHP) 

KpaKoB, DHP C.HHsen(nHP) 
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7, 3aceAaHHe ¢HaHqecKoro o6-
mecTBa rnP 

20-24 arrpeng H.Kpoo (BHP) 

8. Me)I{AyHapoAHbiA CHMIT03HYM 
ITO qHCTbiM BemeCTB8M 

9, CeMHHap BnHx rro AeTeKTo
paM HanyqeaHA 

10. CHMIT03HYM rro rrpo6neMaM 
coaAaHHR rrpeo6paaoBaTenea 
cf>opMbl HHcf>OpM8UHH 

11, I cecCHSI E)i{eroAHOA lliKOnbi 
rro TeopeTHqecKoH smepaoa 
cf>H3HK9 

12. KpaKOBCKo-pocceHAopcf>cKHA 
ceMHHap rro smepaoa crreKT
pocKorrHH 

13, IX KpaKOBCKaSI lliKona rro 
TeopeTHqeCKOA ~H3HKe 

3-15 M8SI 

26-28 M8SI 

26-29 M8SI 

27 M8SI -
6 HIOHSI 

7-17 HIOHSI 

11-28 HIOHSI 

14, II rrpo6neMHb!A CHMIT03HYM 12-19 HIOHSI 
rro cf>H3HKe smpa 

15. 

16. 

fleTHSISI lliKOna ITO RAepHOH 
cf>H3HKe 

fleTHSISI lliKOna ITO TeOpeTH
qeCKOH cf>H3HKe 

20-28 HIOHSI 

8-24 H!OnSI 

npe3AeH, f nP 3,XeppMaHH ( f np) 
K.TeMrrenbxo~cf> 

(rnP) 

MocKBa, CCCP 34 qen. 

KHeB, CCCP 8 qen. 

MocKBa,CCCP A.M .BAOBHH 
(CCCP) 

KpaKOB, flHP B.I1.KyaaeuoB 
(CCCP) 

C.l1.¢eAOTOB 
(CCCP) 

M.I1.KpHBOITyCTOB 
(CCCP) 

3aKOIT8He, flHP 

H OBOCH6HpCK,CCCP 

THX8Hb, BHP 

flp eAean, CPP 

B.HoAGepT 
(rnP) 

B.AMOB (HPB) 
M.flmHTyna 

(flHP) 
E.CxBa6e 

(flHP) 

B.B.BenReB (CCCP) 
O.flxarBa ( MHP) 

33 qen. 

fl.BeperH 
H.3p~ 

f. lllynbU 
X.BH6HKe 
A.PsAyus 

(BHP) 
(BHP) 

(rnP) 
(rnP) 
(CPP) 

17. Me)I{AyHapOAHaSI KOHcf>epeH- 26 aBrycTa - K eB, CCCP 92 qen. 
UHSI ITO cf>H3HKe Bb!COKHX SHep- 4 CeHTSI6pSI 
rHA 

18. OceHHRSI mKona rro TeopHH 
M8rHeTH3M8 rrepeXOAHblX 
MeTannoB 

30 aBrycTa-
12 CeHTSI6pSI 

3aKorraae, flHP E.flmHCTaBa (flHP) 
fl.no6)1{HHbCKH 

(flHP) 

11 

I 
I 
·I 

I 
I 
II 
I 

r 



158 

2 3 4 5 

19. l/1 neTHSISI IliKOna no HJiep
HOR: ciJH3HKe 

1_-16 ceHTH6p.H KpaKOB, nHP T.KaMnHcrbi (nHP) 
.H .BHnb 'IH HCKH ( nHP ) 

E.ct>pHill'IHH (nHP > 
BJ(ylll ( nHP) 

K.BHnb'IHHCKa (nHP) 
.H. TbiKa (nHP) 
E.EeneBH'I (nHP) 

20. CeMHHap no npeo6paaoBaHHIO 14-16 ceur.H6- neuHnrpan,CCCP 10.11.nhiKOB (CCCP) 
H npeJJ.CTaBneHHIO HHciJopMaUHH pg 
B yrrpaBn.HJOlliHX H HHciJOpMa
UHOHHQ-Bbi'IHCnHTenbHbiX aneKT-
pOHHbiX M8lliHH8X 

21. KouciJepeHUH.H no aBTOMaTHaauH 
uay'IHbiX HccneaoBaHHR: ua oc
HOBe npHMeHeHH.H 38M 

14-18 ceur.H6- HoBOCH6HpcK, H.H.foBopyu(CCCP) 
r .11.3a6H.HKHn( CCCP) 

n.C.H eciJeabeBa ( CCCP) 
p.H CCCP 

22. VII ceMHHap no aKOHOMHKo- 21ceHTH6p.H-
nonHTH'IeCKHM npo6neMaM 30KT.H6p.H 

23. VI KoH<PepeuuH.H H BbiCTaBKa 27ceur.H6p.H-
no 8BTOM8TH38UHH 40KT.H6p.H 

24. Hay'IHbiR: coBeT no HJiepHbiM 
peaKUH.HM npH OrneneHHH 
HJiepuoR: ciJH3HKH AH CCCP 

28-29 ceur.H6-
p.H 

25. Kon<PepeHUH.H no onepauHon
uoMy HC'IHCneHHJO 

4-10 OKT.H6p.H 

26. BceCOJ03H8.H KOHciJepeuuH.H no 26 OKTH6p.H -

27. 

28. 

29. 

so. 

KOCMH'IeCKHM ny'laM 2 HO.H6p.H 

OceHH.H.H IliKona no aneKrpou- 28 OKTH6p.H -
HbiM CTpyKTypaM 11 HO.H6p.H 

II Bcecmoauoe coBelllaHHe no 11-18 uo.H6p .H 
ycKopHTen.HM aapg)KeHHbiX 
'18CTHU 

OceHH.H.H IliKOna no Maruer'Ha- 11-25 HO.H6p.H 

MY 

VII BcecoJ03HbrR: ceMHHap 
"YnpaBn.HJOillHe M8lliHHbl H 
CHCT~Mb!"' 

23-26 HO.H6p.H 

B.H.non.HKOB (CCCP) 

KpaKOB, nHP 3.EoxuauKH (nHP) 
A.3enHHCKH (nHP) 

Eynanelllr,BHP 11. naur ( BHP) 

MocKBa, CCCP 42 'len. 

EynanelliT, BHP l1.3cencKH (BHP) 

MocKBa, CCCP 

BaR:CCHI',f nP 

MocKBa,CCCP 

10 'len. 

n.UHille 
B.f:u 

43 

(rnP) 
(rnP) 

'len. 

rayccHr, rnP K.3nbK (rnP) 
A.Xonac (nHP) 
K.XeHHHI' (r nP) 

KHeB, CCCP B.H.3aMpHR:(CCCP) 
O.K.HeciJeabeB (CCCP) 



31. 

32. 

2 3 

Kypcbi no CHCTeMe o6pa6oTKH 6-10 .neKa6pSI 
.naHHbiX KAMAK 

XV/sceco~aHoe cosewaHHe 
no ~H3HKe HH3KHX TeMnepa
Typ 

7-12 .neKa6pSI 

4 

.. .. 

5 
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Bapmasa,nHP 3.Xo~MaHH (nHP) 
M.noHSIToscKH(nHP) 

11.nanMaH (BHP) 
K.AH.nepT (rnP) 

JleHHHrpa.n, 
CCCP 

20 qen. 

B. B cTpaHax-HeyqacTHHUax HHCTHTyTa 

33. 

34. 

Me~.nyHapo.nHaSI wKona no 
TeopHH TBep.noro Tena 

Me~.nyHapo.nHaSI KOH~epeHUHSI 

no ~YHASMeHTanbHbiM B38HMQ
,neitCTBHSIM npH Bb!COKHX 9Hep
I'HSIX 

35. CHMnoaHyM no c6opy, o6pa-
6oTKe H pacnpOCTpaHeHH~ 
SIAepHOit HH~OpMaUHH 

36. CHMn03HYM no AOCTH~eHH-
SIM B Te~HOnOI'HH peaKTOpOB 
Ha 6b!Cl'pb!X HeitTpOHaX 

37, Me~.nyHapo.nHaSI KOH~epeHUHSI 

no CHCTeMaM 06pa60TKH ASH-
Hb!X no ~H3HKe BbiCOKHX 9Hep-
I' Hit 

38. Me~.nyHapo.nHaSI KOH<lJepeHUHSI 
no MHKposneKTpOHHKe 

39. 3ace.naHHe oprKOMHTeTa Me~-
.nyHapo.nHoit wKonbi no Teope-
TH'IeCKOit ~H3HKe ,nnSI SKene-
pHMeHTSTOpOB 

40. Vll esponeitcKaSI UHKnoTpoH-
H8SI KOH~epeHUHSI 

41. Me~.nyHapo.nHbiA CHMn03HYM 
H BbiCTSBKa "npe.ncTasneHHe 
rpa~H'IeCKOit HH~OpM8UHH C 
noMOllib~ 3BM" 

42. XV CHMnoaHyM, ceMHHap H 
BbiCTSBKa "IOPEMA-70 .. 

14 HHBapSI -
1 anpenSI 

19-30 SIHB8pSI 

TpHeCT, 11TanHSI 

Kopan- feA6nc, 
CllJA 

E.npaseuKH 
(BHP) 

H .H ,Boron~6os 
(CCCP) 

A.H.TasxenH.nae 
(CCCP) 

13-21 ~espanH BeHa, AscTpHH M.M.Jle6e.neHKO 
(CCCP) 

B.A.BHp~KOB 
(CCCP) 

E.A.JlorHHOBa 
(CCCP) 

20-29 MapTa Mo aKo E.n.llla6anHH (CCCP) 

21-30 MapTa KeM6pH.n~, P.noae <rnP) 
A rnHSI B.H.lllKyH.neHKOB (CCCP) 

A.C.BoseHKO (CCCP) 

3-12 anpenSI napH~, A.H.CHHaes (CCCP) 
<l>pa HUHSI M.npa~es (HPB) 

4-12 anpenSI XenhCHHKH, A.H. TasxenH.nae ( CCCP) 
<I>HHn SIHAHSI 

11-21 anpenSI 3itHAXOBeH, E,Cxsa6e (nHP) 

fo naHAHSI 

11-23 anpenSI AKc6pH.n~. 11.JlaHr (BHP) 
AHr nHSI 

18-27 anpenSI 3ar pe6, A.A.Kapnos (CCCP) 
IOr ocnaBHSI B.<P.CHKoneHKO ( CCCP) 
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43. Me)I(JlyHapoJlHaSI KOHclJepeHUH SI _ 29 aiTpeng -
ITO Me30HHbiM pe30H8HCaM 13 Mag 

44. fopJlOHOBCKaSI KOHclJepeHUHSI 10-21 HIOHSI 
ITO SIJlepHOH XHMHH 

45. ll M8)1(JlyHapOJlH8SI KOHcPepeH- 13-20 HIOHSI 
UHSI ITO SIJlepHbiM Jl8HHbiM JlJISI 
peaKTOpOB 

46. Me)I(JlyHapOJlHaSI lliKona ITO 
S!JlepHOH aneKTpOHHKe 

47. fopJlOHOBCK8SI Hayqaag 
KOHclJepeHUHSI 

16 HIOHSI -
3 HIOJISI 

17 HIOHSI -
3 HIOJISI 

48. KoHclJepeHUHSI MHHHCTpOB 19 HIOHSI -

49. 

50. 

51. 

eaponeHCKHX CTpaH-yqacT- 2 HIOJISI 
HHU IOHECKO 

Me)I(JlyHapOJlHaSI lliKona no 20 HIOHSI -
TeopeTHqeCKOH cPH3HK8 JlJISI 6 HIOJISI 
9KCnepHMeHT8TOpOB 

Me)I(JlY H8pOJlH8SI lliKOJia ITO 15-31 HIOJISI 

cPH3HKe 

neTHSISI lliKOJ18 cPH3HKOB 19 HIOJISI -
2 aBrycTa 

4 

<l>HJI8Jl8JlbcPH H, 
ClllA 

Hb!O-noa)loa, 
ClllA 

XenbCHHKH, 
<l> H HJI SIHJlH Sl 

5 

A.A.Kyaaeuoa ( CCCP) 
11.A.CaBHH ( CCCP) 
3.CTpyraJibCKH (f1HP) 

B.C.EaparneHKoa(CCCP) 
B.B.BonKOB (CCCP) 

IO.O.DoiTOB (CCCP) 
M.<l>nopeK (l.JCCP) 
M.CTeMITHHbCKH(DHP) 

fepuer-HOBH, n.Konnap (l.JCCP) 
lOrocnaBHSI n.OHJlPH)I( (l.JCCP) 

CH9TJI, ClllA 

OapH)I(, <l>paHUHSI 

noMa-KonH, 
<l>HHJISIHJlHSI 

3pHqe, 11TaJIHSI 

B.H.3aMpHH (CCCP) 
B.A.BnaJlHMHpOB ( CCCP) 

E.B.<l>eclJHJIOB ( CCCP) 
3.fy3HK (f1HP) 

B.n.Capaauea(CCCP) 

H.CoJlHOM (MHP) 

16 qen. 

M.Uyrynea (CPP) 

reaJlenb6epr, <l>Pf 3.KyHCT (BHP) 

52. Me)I(JlyHapOJlHaSI KoHclJepea- 13-22 aarycTa nenbclJT, foJIJI8HJlHSI P .EpoJla (OHP) 

UHSI no yrJIOBOH KOppeJISIUH H 
B S!Jl8pHOH cPH3HKe 

53. CoaernaHHe MAfAT3 15-23 aarycTa Beaa,AacTpHSI H.Kpoo (BHP) 

54. XV M8)1(JlyHapOJlHaSI lliKOJia 18 aarycTa - fepuer-H OBH, H.BHJibqHHCKH ( DHP) 

no CTPYKType S!Jlpa 4 CeHTSI6pg lOrocnaBHSI B.f.ConoabeB ( CCCP) 
n.A.Manoa (CCCP) 

55. 3aceJlaHHe Yqeaoro coaeTa 21-23 aarycTa TpHecT,l1 TaJIHSI B.r .c onoabea ( CCCP) 

Me)I(JlyHapOJlHOro ueHTpa 
TeopeTHqeCKOH cPH3HKH 

56. llLKona UEPH a no o6pa- 29 aarycTa - BapeHHa,l1TaJIHSI B.M.KoTOB (CCCP) 

60TKe Jl8HHbiX 13 CeHTSI6pg 



57. 

2 

Me)KJlyHapOAHaSI KOH<jlepea
UHSI no CBOHCTB8M SIAep, 
t:~aneKHX OT o6naCTH CTa-
6HnbHOCTH 

3 

29 asrycTa -
6 CeHTSI6pSI 

4 

n eH3HH, 
ill sel%uapHSI 

.. . 

5 
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f.H .<I> nepos ( CCCP) 
C.A.KapaMSIH( CCCP) 
T .M opaK (nHP) 
T.<t>eaew (BHP) 

B.A.Kapaayxos(CCCP) 
C.Xol%aauKH (DHP) 

58. IV esponeii:CKaSI KOH<jlepea- 30 asrycTa - P HM, l1 TanHSI 
UHSI no ynpaBnSieMOMY CHH- 9 ceHTSI6pSI 
Te3y H <jJH3HKe nna3Mbl 

59. Ill Me)KJlyHapOAHhiJ% CHMn03HYM 30 asrycTa- M eAHCOH, CiliA 
no nonSipH38UHOHHbiM SIBne- 24 ceHTSI6pH 
HHSIM B SIAepHbiX peaKUHSIX 

60. Me)KJlyHapot:~HaSI KoH<jlepeHUHSI 31 asrycTa- KHoTo, .HnoHHSI 
no <jJH3HKe HH3KHX TeMnepaTyp 9 CeHTSI6pSI 

81. Me)KJlyHapoAHaSI KoH<jlepeHUHSI 4-13 CeHTSI6pSI Map6ypr, <t>Pr 
no aneKTpOM8I'HHTHbiM Mace-
cenapaTopaM 

62. Me)KJlyHapoAHaSI mKona no 12-29 CeHTSI6p 5! fepuer-HosH, 
<jJH3HKe aneMeHTapHbiX '18CTHU lOrocnaBHSI 

83. Me)KJlyHapoAHaSI KOH<jlepeHUHSI 12-23 CeHTSI6pH fpeao6nb, 
no M8I'HeTH3My <l>paHUHSI 

64. feHepanbHaSI accaM6neg Me)KAY- 17-27 CeHT sr6pSI Eapcenoaa, 
HapOAHOI'O COBeTa H8Y'IHhiX COlO- l1cnaHHSI 
30B 

65. CosewaaHe t:~eii:CTBHTenhHhiX 25 OKTSI6pSI - BamHHI'TOH, 
'lneHOB 8CCOUH8UHH nonh- 2 HOSI6pSI CiliA 
aosaTeneii: 3BM <j>HpMbi CDC 

K • .H.fpoMos(CCCP) 
x.Tblppo<!><l> crnP) 

B.r .MaxaabKOB 
(CCCP) 

l1.B.CH30B (CCCP) 
r.3nep (fnP) 

A.MHxyn ( CPP) 
H.Kpoo (BHP) 

H.l1.TapaHTHH 
(CCCP) 

B.l1.Paii:Ko 
(CCCP) 

C.Xoii:aauKH 
(nHP) 

f .l1.KonhinOB 
(CCCP) 

B.A.CBHPHAOB 
(CCCP) 

lO.B.KaThillleB 
(CCCP) 

f • .HH'IO ( BHP) 

K.XeaaHr crnP) 
C.HHaen (nHP) 
l1.HaTKaHeu(DHP) 
JO.H.neHHCOB 

(CCCP) 

n.l1.EnoXHHUeB 
(CCCP) 

H.H.rosopya 
(CCCP) 

II 
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1 

66. 

67. 

2 

Me)l{llyHapOllHoe coaemaHHe 
no 9lJ9KTpOHHhiM npH60paM 
H CHMn03HYM no SlllepaoA 
HayKe 

K'2£Chi no H3y'leHHIO 38M 
DC-1604A 

.. .. 

3 

25 OKTS16pSI -
9 HOS16pSI 

26 OKTS16pSI -
18 HOS16pSI 

4 5 

BawHHrTOH H B.A.HHKHTHH 
HbiO-ffopK, (CCCP) 

CllJA IO.K.AKHMOB 
(CCCP) 

n.OHJlpH)I{ 
(l.ICCP) 

raaaoaep, B.n .MHpomo6oa 
<t>Pr (CCCP) 



.. . 

HAY'-fHAA 

Ill HCDOPMAu,L.1 A 
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J.13,n;aTeJihCKHH 
OT,LJ;eJI 

.. .. 

nnR 1970 roaa XapaKTepcH aanbHea
lliHa poeT o6~eMa npoayKUHH HsaaTenbcKoro 
oTaena. EcnH B 1969 roay 6bmo oTne'laTa
HO 3577538 OTTHCKOB, TO B 1970 roay HX 
'IHCno aocTHrno 5368982. 0Tne'laTaHo 603 
aasBaHHH npenpHHTOB H coo6meaHa OH.HH. 
06maH TeHaeHUHR pocTa BHaHa H3 cneayro
mero rpaljlHKa. 

22 

1956 

804/ 1963 
282 /1962 

1961 
1960 

YBenH'IHnocb He TOnbKO KOnH'IeCTBO 
ny6nHKauHa, Ho H o6mHa HX o6~eM. B 1970 
roay oH 6bm paBeH 840,6 y'I~THo-HsaaTenb
CKHX nHCTOB ( 1969 roa - 765,0) • 

06mee 'IHcno rrpenpHHTOB H coo6meaHa, 
HsaaHHbiX B 1970 roay, pacnpeaenReTCR no 
na6opaTopHHM cneayJOIIlHM o6pasoM: 

na6opaTOpHR KonH'IeCTBO 
H83B8HHa 

nT<I> 181 

nB8 109 

nBTA 63 

n.Hrr 125 

nH<I> 41 

n.HP 55 

OPE 2 



OHMY 

x/ 
C6opHHKH 

Bcero 

15 

12 

608 

B 1970 roay no 38K838M n860p8TOpHA, 

aHp9KUHH HHCTHTYT8, 6H6nHOT9KH H p83nH'I

HbiX noap83aeneHHA Ol1Hl1 6binO oTne'I8T8HO 

240 H8HM9HOB8HHA 6poiluop, Cny:lKe6HbiX M8-

T9pH8nOBo l1x o6mHA o6'beM 235,9 Y'I~THo-H3-
a8T9llbCKHX nHCTOB. T8KHM o6p830M, He C"'H

T8H 6n8HO"'HOA H p83nH"'HOA M9nKone'I8THOA 

npoayKUHH, 06lllHA o6'beM ny6nHK8UHA . H3a8-

T9nbCKOI"O OTA9n8 COCT8BHn 38 I"OA 1034 

. Y"'~THo-H3A8T9llbCKHX nHCT8o 

B 1970 roay npoaon:lK8nocb cosepmeH

CTBOB8HHe npHM9HH9MOA B H3A8TenbCKOM OT

aene T9XHHKHo flpH06peTeH H OCB09H 8BTOM&

TH'I9CKHA npOU9CCOp AnH H3I"OTOBn9HHH ne

'18THbiX <jlopM A.B • .UHK-140 <I>OTOMAT. 3T8 

M8lliHH8 nonHOCTbiO o6ecne"'HB89T B9Cb Heo6-

XOAHMbiA 06'b9M H3I"OTOBn9HHH T9KCTOBbiX ne

'18THbiX o<jlceTHbiX <jlopM, 

flpoaon:lK8ncg o6MeH onbiTOM Me:lKAY 

H3A8TenbCKHM OTAenoM H APYI"HMH nonHrp8-

<jlH'I9CKHMH ueHTp8MH cTp8H-Y"l8CTHHU. ITonH

rp8<jlHCTbi Ol1Hl1 no6hiB8nH B pgae 8H8norH'I

HhiX npeanpHHTHA CoseTCKOI"O Coi038 H r.nP. 

8 CBOIO O"lepeAb, H3A8TenbCKHA OTAen 38 

roa noceTHno 64 9KCKypc8HT8 H3 CCCP, 

KH.UP, BHP, <l>p8HUHH, CllJA, '4CCP, ITonb-

lliHo 

P8cmHpHncg o6'heM Me:lKAYH8poa.aoro 

o6MeH8 H8y"'HOA HH<jlopM8UHeA. ITpenpHHTbi H 

coo6meHHH Ol1Hl1 B nopgaKe o6MeH8 P8CCbi

n8nHCb s 51 cTp8.ay (1969 roa - s 48 ). K8K 

BHAHO H3 T86nHUbi, IIpHB9A9HHOA ,118 CTp, 167 

B K8'19CTBe OTBeTHOI"O nOTOK8 HH<jlOpM8UHH B 

Ol1Hl1 nocTynHno 38 roa 7826 ny6nHK8UHA 

H3 88 CTp8Ho H8H6onee HHTeHCHBHbiA 06Me.II 

6bm c UEPH OM ( Mbi nony"!HnH 500 npenpHH

Tos). T8K:lK9 B nopgaKe o6MeH8 HHCTHTYT 

nony"l89T 6ecnn8THO 68 HHOCTp8HHbiX H8Y"l

Rb!X :lKypH8nOBo 38py6e:lKHbi9 HHCTHTYTbl no-

x/ 
KaJKAbiA H3 c6opHHKOB H3AaaancH c 

y'laCTHeM aeCKOnhKHX na6opaTopHA. 

. .. 

129. B B3JlBTenhciCOM O'I'Jlene ycTBHOB

neH BMCOICOUpOH3BOJlH'I'6RhHhl# npoueccop JlRH 

B3rO'I'OBn6HHH neqs'I'HMX ~OpM. 
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ny"'HnH H3 .Uy6Hbl 2077 6pom10p no OTAellb

HbiM 3 anpoC8M, 

3 8 npomeamHA roa no 38Ka38M n86o
p8TOpHA H noapa3AeneHHA HHCTHTYT8 COT

PYAHHK8MH OTA9n8 nepenneTeHO 3808 KHHI"o 

l13I"OTOBn9HO 886 H9I"8THBOB ang ne"l8T.IIbiX 

nnaT s neKTPOHHhiX cxeM. YaosneTsopeHbi 

see 3 8 npocbi H8 H3roTosne.aHe 6n8HKOB ang 
o6p860 TKH 9KCnepHM9HT8nbHbiX A8HHbiX, Ma

T9pH8n OB M8T9M8TH'I9CKOI"O o6ecne'leHHH 

H T,n, 

l1 3A8TenbCKHA oTaen nposen 6onblliYIO 

p86oTy no o6cny:lKHB8HHIO XV Me:lKAYH8poa

aoA K OH<jlepeHUHH DO <jlH3HK9 Bb!COKHX 9Hep

I"HA, K OT0p8H COCTOHnaCb B KHeBe B 8BI"yc

Te-c~HTH6pe 1970 I"OA8o 0Tne"l8T8H ABYXTOM

Hb!A c 6 opHHK 8HHOT8UHA KOH<jlepeHUHH (OKOno 

1000 CTp. THp8:lKOM 1000 9K39Mnngpos). 0T

ne'I8T8 Hbl 9KCTp8-KODHH p8nnopTepCKHX Ao

Kn8AOB , npH"l~M 9TOT C60p.IIHK .1!8 npOTH:lK9HHH 

AnHTen bHOI"O Bp9M9HH gsngeTCH 9AHHCTB9H

.IIbiM B bllli9AlliHM B CB9T H3A8HH9M0 COA9p:lK8-

IUHM M aTepH8nbi KHeBCKoA Ko.a<jlepeHUHH. B 

XOA9 C8MOA KOH<jlepeHUHH peryngpHO AB8:lKAbl 

B A9Hb D9'18T8nHCb TeKyiUHe M8TepH8nbi 

(npol"p 8MMbl p860Tbl C9KUHA H np,) o 
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Haytm:o
TeXHHqecKaH 
6H6JIHOTeKa 

: 

B 1970 roay 6H6nHoTeK8 06~eaHHeH

Horo HHCTHTYT8 o6cny*Hn8 4900 qenoaeK, 

a TOM '!HCne 763 npHeX8all!HX a KOM8HaHpoa

KH (a 1969 roay - 4800). E*eaaeaao 6H6-

nHoTeKy nocell!8nH H p8oOT8nH a ee '!HT8nb

HbiX 38n8x 6onee 200 qenoaeK. KonH'!eCTao 

abiA8HHOlt 38 roa nHTep8Typbi npeabiCHnO 

200 Tb!CH'I ne'!8THbiX eaHHHUo no 38K838M 

'!HT8Tenelt Heo5xoaHMbie KHHrH H *YPH8nbi 

npHa03HnHCb H3 MOCKOaCKHX OHOnHOTeK. 

Bcero nonyqeao no Me*6H6nHoTe'!HOMY 

8ooHeMeHTY 1732 ne'!8THbiX eaHHHUhi. B 

CaOID oqepeab, OHon~OTeKa HHCTHTYT8 o6-

cny*Hn8 no MEA 70 6H6nHoTeK CoaeTCKoro 

CoiD38 (a 1969 roay - 64). 
no aCeM HCTO'!HHK8M KOMnneKTOa8HHH 

38 npoll!eAll!Hlt ron nocTynHno 17567 ne'!aT

HbiX eAHHHU (a 1969 - 16857). nony'!eHO 

579 H83a8HHlt nepHOAH'!eCKHX H3A8HHlt. B 

nopgaKe o6MeH8 npHCn8Ho 7127 npenpHHToa, 

131 H83a8HHe H8Y'!HbiX MOHOrpa<jJHlt, 68 H8-

3a8HHlt H8Y'!HbiX *YPH8noa. <I>OHA nononHHn

CH 64 AHCCepT8UHHMH (a 1969 r. - 58). 
npoaOAHn8Cb p860T8 no O'!HCTKe 6H6nHoTe

KH OT yCT8peall!elt nHTep8Typbi. 

H8 1 HHa8pH 1971 roAa a 6H6nHOTeq

HOM <jJOHAe H8C'!HTbia8nOCb 281669 ne'!8THbiX 

eAHHHU. 

BcH nocTynHall!8H nHTep8Typa caoe

apeMeHHo o6p868Tbia8n8Cb H OTP8*8n8Cb 

x/ 
a K8T8nor8x ueHTp8nbaoa 6H6nHoTeKH. 

x/ 
i1MeeTCll CBOAHbdi K8Tanor H8 pyc-

CKHli H HHOCTpaHHbilt KHHlKHbilt (j!OHA, CBOA

Hblli KaTanor Ha rrepHOAH'!eCKHe H3ASHHll, 

CHCTeMSTH'!eCKHli KSTanor, KapTOTeKa 8B

TOpe(jlepaTOB0 AHCCepTaltHli, TeMSTH'!eCKHe 

KapTOTeKH lKypHanbHbiX CTaTelt IIO paane

naM TeopeTH'!eCKOli H l!AepHOlt (j!H3HKH, Kap

TOTeKa rry6nHKSUHli y'!eHbiX 011 Hl1. 



KapToqKH ang KaTanoPOB oHonHoTeK oTae
neHHlt pa3MHO)I(anHCb Ha .. KcepoKce". 

Benacb oOnblllaR HH<jJopMaUHOHH0-6H6-
nHOPpa<jJHqecKaR paooTa. E )l(eHeaenbHo Bhr
nycKanRcb aKcnpecc-HH<jJopMaUHOHHhre oJOn
neTeHH o HOBbiX nocrynneHHRX nHTepaTyphr: 
.. KHHPH", "flpenpHHTbr", "CTaTbH". BcePo 
38 Poa BbinyllleHO 198 oJOnneTeHR, COOO!IlHB
lllHX 0 Bb!XOae B CBeT 21785 H83B8HHlt, 

HaneqaTaHO 184 CnHCKa HOBhlX )l(yp
HanOB, E)l(eHeaenbHo ycTpaHBanHCb BhiCTaa
KH HOBb!X nOCTynneHHlt, 6 TeMaTHqeCKHX 
BbiCTaBoK obrno opPaHH3oBaHo K coaelUaHH
RM H KOH<jJepeHUHRM, npoXOaHBlllHM B HH
CTHTyTe, EbrnH COCTaBneHbl H H3aaHbl TeMa
THqeCKHe CnHCKH nHTepaTypbi, npeaCTaBneH
HOlt Ha Bb!CT8BK8X, 

B o6cny)I(HB8HHH qHTaTenelt oonblllOe 
MeCTO 38HHMana cnpaaoqHO-OHOnHOPpa<jJH
qecKag paoora. BhraaHo 25 nHCbMeHHbrx 
TeMaTHqeCKHX cnpaBOK H CBbillle 8QQ ycT
HbiX cnpaBOK no aanpocaM yqeHbrX. 

PacnpeaeneHHe no CTpaHaM nyonHKaUHlt, 
nOCTynHBlllHX B 0J1.HJ1 B 1970 POay 

EonPapHR 

BeHPPHR 

r.nP 

flonhllla 

PyMbiHHR 

CCCP 

q exocnoaaKH g 

IOPocnaBHR 

flpe
npHH
Tb! 

60 

50 

281 

12 

1127 

87 
99 

)i(yp- MoHo-

Ha- Ppa-
nhr <jJHH 

6 

5 

6 

7 

27 

6 

8 

8 

7 

90 

AacTpanHR 

ITpe
npHH
Tbl 

8 

ABCTpHg 28 

EenbPHR 17 

EpaaHnag 51 

BenHKoopHTaHHR 840 

ronna HaHR 5 

fpeUHR 15 

.UaHHR 81 

11apaHnb 49 

i1HaHR 144 

11pnaHaHR 7 

11crraHHR 8 

11ranri R 368 

KaHaaa 

H oaag 3enaHaHR 

HopaePHR 

OAP 

flaKHCT8H 

CiliA 

<f>HHnRHaHR 

<f>paH HR 

<t>Pr 

91 

4 

11 

52 

11 

2401 

82 

884 

643 

lllaeltuapHR (UEPH) 500 

illBeUHR 

.HnOHHR 

65 

251 

061Uee KOn}JqeCTBO 7127 

.. .. 

)i(yp

Ha
nhi 

3 

2 

68 

167 

MoHo
Ppa

$HH 

5 

2 

9 

8 

8 

2 

131 

11 

I 
I 
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M3o6peTaTe~cTBO, 
pa.QHOHa.Jm3a.QH.H 
H TiaTeHTHa.H 
c.ny)l(6a 

• .. 

Pa6oTy no uao6peTaTenbcTay, pauuo
HanuaauHH H naTeHTHOA HH~OpMaUHH B HH
CTHTyTe aeaeT 0Taen uao6peTaTenbcTaa, 
paUHOHanH38UHH H naTeHTHOft HH~OpM8UHH 
coaMeCTHO c TiaTeHTHbiM coaeTOM1 TexHH
'IeCKHM COBeTOM no paUHOHanH38UHH H 
H3o6peTaTenbCTBY H HH~opMaUHOHHbiM co
aeTOM OHPTIH. 

B 1970 roay 'IHCno uao6peTeHHA, cae
naHHbiX COTpyaHHK8MH HHCTHTyTa 1 aOCTHI'nO 
211, 'IHCnO OTKpbiTHA - 6, 'IHCnO BHeapeH

HbiX paUHOHanH38 TOpCKHX npeanmKeHHft -
- 3448. 3KOHOMH'IeCKHA a~eKT OT HCnonb-
30B8HHR H306peTeHHft H p8UHOHanH38TOpCKHX 
npeano*eHHA COCT8BHn 1200000 py6neft, 
Eonee noapo6Hbie aaHHhie npeacTaaneHhi a 
cneayJOmeA Ta6nuue: 

1970 
roa 

Hao6peTeHHR 37 
BHeapeHHhie 
H306peTeHHR 19 
0TKpb!THR 1 
BHeapeHHhie 
paUHOHanH38TOp-

CKHe. npeano*e- 326 
HHR 
3KOHOMH'IeCKHA 20,6 
a~eKT OT HC-
nonb30B8HHR H30-
6peTeHHA H pauuo-
HanH38TOpCKHX 

npeano*eHHA 
( B Tb!C,py6,) 

1961-
1965 

76 

26 
3 

1720 

731,6 

1966-
1970 Bcero 

126 211 

83 109 
3 6 

1728 3448 

249,7 1200 

CpeaH 37 8BTOpOB OTKpb!THA - COTpya
HHKOB HHCTHTyTa - rpa*aaHe .nPB ( 1 'len,), 
KH.nP (1 'len.), KHP (3 'len.), CPP (1 'len.), 
CCCP ( 30 'len.), t.ICCP (1 'len. J. 

19 H3o6peTeHHA caenaHO COBMeCTHO 
rpa*aaHaMH aayx CTpaH-y'laCTHHU, 

30 H306peTaTeneft RBnRIOTCR 8BTOpaMH 
Tpex H 6onee uao6peTeHHA. Cpeanee 'IHcno 
8BTOpOB oaHOI'O H306peTeHHR 2,2, 



.. . 

06LUEIIIHCTIIITYTCHIIIE 

C I\ YHiEibl 

· AAMIIIHIIICTPATIIIBHO· 

X03 RIIICTBEHHAR 
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,, 
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I 
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P<mHa.QHOHHaH 
6e30TiaCHOCTb 

• .. 

KoHTponb pallHBUHOHHbiX H3ny"'eHH~ 

ocymecTBnHncH a6nH3H Jle~cTBYJOlliHX Mep

HO-~H3H"'eCKHX ycTaHOBOK H npH paooTe C 

p8JlH08KTHBHbiMH aemeCTB8MH. Do pe3ynb

TaTaM H3MepeHH~ ypoBHe~ HOHH3Hpy!OlliHX 

H3ny"'eHH~ npoH3BelleHa 30HanbHaH KnaccH

~HKaUHH paOO"'HX ITOMellleHH~ B COOTBeTCT

BHH CO CTerreHb!O P811H8UHOHHOI'O B03Jle~CT

BHH. Pa3pa6oTaHbi rrpaaHna paooTbi nepco

Hana B 9THX 30HaX, 

B HaCTOHmee dpeMH HHilHBHilYBnDHbiM 

1103HMeTpH"'eCKHM KOHTponeM OXB8"1eHO OKo

no 2200 coTpyllHHKOB, Pe3ynbT8Tbi HHilHBH

IlYBnbHoro 1103HMeTpH"'eCKOI'O KOHTpOnH no

K83biB810T, 'ITO cny"'aeB npeBbillleHHH llOITyCTH

MOil: ll03bi He 6binO, EonblllaH "'aCTb coTpynHH

KOB 011 Hl1 npH paooTe Ha HnepH,o-~H3H"'eCKHX 

YCT8HOBK8X ITOilBepranacb He3H8"1HTenbHOMY 

o6ny"'eHHJO. CTeneHb o6ny"'eHHH 99,3% KOHTpo

nHpyeMbiX COTPYilHHKOB na6opaTOPHH BbiCOKHX 

aHeprH~, 66,5% COTPYilHHKOB na6opaTOpHH 

MepHbiX npo6neM, 84,3% COTPYilHHKOB na6o
paTOpHH He~TpOHHOH ~H3HKH, 95% coTpynHHKOB 

na6opaTOpHH MepHbiX peaKUH~ He npeBbilllana 

1 6apa (0,2 I'OilOBO~ npenenbHO llOITyCTHMO~ 
ll03bl). 

B 1970 rony BbmonHeH PM Hay"'Ho

MeTOilH"'eCKHX H HH.lKeHepHo-TeXHH"'eCKHX 

pa6oT, !1ccnellOB8H KOMITOHeHTHbl~ COCT8B 

H3ny"'eHHH 38 38lliHTO~ CHHXpOUHKnOTpOH8 

npH pa3nH"'HbiX M8KCHManbHbiX 9Hepl"'HHX 

yCKOpHeMbiX rrpOTOHOB, orrpeneneH H30TOn

Hbii!: COCT8B llOnl"'O.lKHBYlliHX P81lH08KTHBHbiX 

aneMeHTOB B BOlle KOHTypa OXn8.lKileHHH 

CHHXpOUHKnoTpoHa. Koa~~HUHeHT Ka"'eCTBa 

H3ny"'eHHH B nonHX CMelllaHHOI'O H3ny"'eHHH 

38 38lliHTO~ CHHXpOUHKnOTpOH8 H3MepeH C 

ITOMOlllb!O peKOMOHHBUHOHHbiX HOHH38UHOH

HbiX K8Mep H CllBOeHHOI'O lleTeKTOpa ( HOHH-

38UHOHH8H K8Mepa-CUHHTHnnHTOp). 

8KcnepHMeHTanbHO onpe11eneHbi aepx

HHe npe11enbi aenH"'HH, H3MepsieMbiX ll03H

MeTpH"'ecKHMH npHOOpaMH B HMnynbCHbiX 

nonHX H3ny"'eHH~ yCKOpHTene~ H HMITYnbC

HOI'O ObiCTporo peaKTopa; H3I'OTOBneH nepe

HOCHbi~ npHoOp JlnH H3MepeHHH 9KBHBaneHT

HO~ 1103bl He~TpOHOB B HMITynbCHbiX nongx 

He~TpOHOB, 



CMOHTHpOBaHa H BBeaeHa B aeACTBH9 

yCT8HOBK8 anSI KOHTpOnSI BbiHOCEl paaROElK• 

THBHbiX B911!9CTB 38 npeaenbi T9XHH"'9CKOA 

nnomaaKH na6opaTOpHH Bb!COKHX 9Hepr&A, 

HaroToBneHbi H caaHbi B onbiTHYIO 9Kcnnya

TBURIO 5 ycTaHOBOK anSI H3MepeHHSI HHTe

rpanbHbiX ypOBHeA raMM8-R3ny"'eHR511 a 

TaK~e 12 ycTaHOBOK an.11 KOHTpOn.ll paa&o-

.. . 
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8KTRBH0r'O aarp513H9HH51 pyK, oae~abi COT

pyaHHKOB HHCTHTyTa, 

npoH3BeaeHa peKOHCTpyKUH.II CHCT9Mbl 

aoa&M eTpH"'eCKoro KOHTpon.ll Ha HBPe-30; 

yCOB9 p11!9HCTBOB8HEl CHCT9M8 paaHOM9TpH

"19CKOr'O KOHTpOn.ll B ren&eBOM KOHType 

HBPa -30. 
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CoseT 
ITO p~H09~eKTpOHHKe 

• .. 

0prBHH3~ Me)l(,lcyHapoAHbiX 

HayqHO-TeXHHQecKHX BbiCTaBOK , 

COBe~BHJrli, CeMHHapoB 
C uenh!O JJ.anhHelhuel"o pa3BHTHSI CHC

TeMbr Hay'IHo-TeXHH'IeCKOl!: HH<j>OpMaUHH, no
rrynHpH3aUHH Hay'IHo-TeXHH'IeCKHX JJ.OCTH*e
HHI!: CTpaH-y'laCTHHU OIHI11 CoseTOM no 
paJJ.HOsneKTpOHHKe nOJJ.l"OTOBneHa H npoBeJJ.e
Ha TeMaTH'IeCKaSI Bb!CTaBKa '3neKTpOHHb!e 
npH5opb! JJ.nH HJJ.epHoA <j>H3HKH'. Ha BbiCTas
Ke npeJJ.npHHTHeM METPI1MnEKC 5brnH 
npeJJ.CTasneHbi npH5opb!, paspa5oTaHHbre s 
BeHI"epcKoA HapoJJ.HoA Pecny5nHKe, 11HCTH
TyToM SIJJ.epHb!X HCCneJJ.OBaHHl!: B Bapwase -
npH50pbr, paspa5oTaHHb!e B nonbCKOA Ha
pOJJ.HOl!: Pecny5nHKe, H J1 HCTHTYTOM $1/l.ep
Hb!X HCCneJJ.OBaHHA B P*e*e - npH50pbl 1 

paspa5oTaHHbre s t.fexocnosauxoA CouHa
nHCTH'IecxoA Pecny5nHKe. 

Ha ceMHHape cneuHanHCTbi H3 STHX 
cTpaH JJ.OnO*HnH o5 ycnexax s o5nacTH 
$1/l.epHOI"O npH50pOCTpOeHHSI H OTBeTHnH Ha 
MHOI"O'IHcneHHbre sonpocbr noceTHTenel!:. C 
9KCn03HUHeA Bb!CTaBKH 03HaKOMHnHCb COT
PYJJ.HHKH 05~eJJ.HHeHHOI"O HHCTHTyTa, a TaK
*e p$1/l.a opl"aHH3aUHl!: MOCKBbi, neHHHI"paJJ.a, 
KHesa, T5HnHCH. BbiCTasxy noceTHnH cne
UHanHCTbi ceKpeTapHaTa CoseTa 3xoHOMH
'Iecxol!: BsaHMonoMowH. 

0JJ.HOBpeMeHHO C Bb!CTaBKOA npOXOJJ.H
no cosewaHHe sxcnepToB no sonpocaM 
cTaHJJ.apTH3aUHH, opl"aHH30BaHHOe CoseToM 

.no paJJ.HosnexTpoHHKe. B HeM npHHSinH yqa~
THe npeJJ.CT~BHTenH Bonl"apHH, BeHI"pHH, 
repMaHCKOl!: DeMOKpaTH'IeCKOA Pecny5nHKH, 
nonbWH, PyMb!HHH, t.fexocnosaKHH, 05~e
JJ.HHeHHOI"O HHCTHTyTa, a T8K*e CeKpeTapHa
Ta CoseTa 3xoHOMH'IeCKol!: BsaHMOnoMOWH 
H HeKOTQpb!X HHCTHTYTOB CoseTCKOI"O ColO
sa. Ha ceMHHape H s p$1/l.e JJ.HCKYCCHA o5-
cy*JJ.anHCb TeXHH'IeCKHe B03MO*HOCTH npH
MeHeHHSI sanaJJ.HOesponeACKOI"O CTaHJJ.apTa 
KAMAK s ycnosHSIX 011HI1 H JJ.PYI"HX 

HHCTHTyTOB CTpaH-y'laCTHHU, 

CoseT no paJJ.HosneKTpOHHKe JJ.nSI cne
UHanHCTOB OH Hl1 opl"aHHSOsan xonneKTHB
aoe noceweaHe BbrCTaBKH '3neKTPOHMaw-70' 
H " Ill HnoHcKol!: npoMbrwneHHOA BbiCTaBKH'. 



180, B MBPTe 1970 ro~a B Jl.y6He 9KCflD

HHpOBanacb BbiCTBBKB '3neKTpOHHble npH6o

pb1 ~nH HJlepHoit t/IH3HKH'. Ha BbiCTBBKe ~e

MOHCTpHposanHcb npH60pbi1 H3rOTOBneHHb19 

B BeHrpHH, llollbme, 'lexocnosaKHH, 

1 S 1, BbiCTBBKa Hay'IHbiX npH6opoB t/JpaH

uy3CKHX t/JHpM 6brna opraHH30BBHa Bcecoro3-

Hoit roprosoit nanaroit CCCP B Jl.y6He (Malt 

1970 ro~a), 

.. .. 
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vl.l 



B ~OCKBe, a T8K~e OK83an COAe~CTBHe 
BceCOID3HO~ Top~oso~ nanare s op~aHH3a

UHH 9KCn03HUHH B ny6He 'DepeABH~HO~ 

Bb!CT8BKH H8y'IHbiX npH60pOB" cl>paHUY3CKHX 
ci>HpM, 

DpH~naiiieHHbie B ny6Hy no HHHUH8TH
se Cosera no paAHoaneKTpOHHKe npocl>eccopa 
)!(, DoTbe (CaKne, 4>paHUHSI) H n. CTaHKH 
(Hcnpa, H ranHR) nposenH PSIA ceMHHapos 

s na6opaTopHsrx OH.HH. 

JS2, CoseroM no pallH03neKrpoHHKe 6bmB 

oprBHH30BBHB BUCTBBKB pB60T1 TlpellCTBBOeH

HbiX HB KOHKypc YHHc/JHUHpOBBHHbiX pallHo-

3ReKTpOHHbiX ycrpoilCTB1 KOTOpbie 6biOH pB3-

pa60TBHbl B na6oparopHHX OJ1HJ1. 

CTaH,L\8pTH3~B 

H TeKYRIHe paOOTbl 

Bropo~ TeM8TH'IeCKH~ KOHKypc Ha 
paspa60TKY yHHci>HUHpOB8HHb!X p8AH09neKT
pOHHb!X ycTpO~CTB, nOA~OTOBneHHbl~ H npo
BeAeHHbl~ CoseToM, sasepumncR BbiCTasKo~ 
npeACTasneHHbiX pa6oT, Pa6oTbi 6brnH Aono

~eHbi H o6cy~AeHbi Ha ceMHHapax npH Bbrc
rasKe s npHCYTCTBHH ~IDPH KOHKypca, KoH
Kypc nossonHn oro6paTb ny'IIIIHe cneKTpo
MeTpH'IeCKHe 6nOKH 1 8 T8K~e ABe CHCTeMbi 
H8HOCeKyHAHbiX 6noKOB C Bb!COKHMH napa

MeTpaMH H H8'18Tb npOH3BOACTBO HX B 

.. . 
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UeHTpanbHbiX aKcnepHMeHTanbHbiX MacTep
CKHX. C peAH aKcnoHaTos 6binH npH6opbr 
H ycTpOHCTB8 1 BbinOnHeHHbie C npHMeHeHHeM 
MHKpo3neKTpOHHKH, BbiCTasKa noKasana yc
nexH aneKTpOHHbiX rpynn H OTAenos HHCTH
TyTa s a nocneAHHe nHTb neT, 

K aK H paHee, Ha saceAaHHSIX CoseTa 
paccMa TpHsanHCb nnaHbi pa6or no paAHo
aneKTpOHHKe na6opaTOpH~ H noAp83AeneHH~ 
OH .HH, BbiHOCHnHCb peKoMeHAaUHH no npH
o6peTeHHID H pacnpeAeneHHID p8AHOMaTepHa
nos, H3MepHTenbHbiX npH6opos H T.A., o6-
cy~AanMCb H CO~naCOBbiB8nHCb KB8pT8nb-· 
Hbie nna Hbi no BbmycKy aneKTpOHHbiX H3Ae
nH~ s .U3~e. 



......... ____________________ __ 
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Ap;wtHHCTpaTHBHO-
u 

X03.HHCTBeHHaH 
p;e.HTeJibHOCTb 

• .. 

Ka,zq>bi 

4HcneHHOCTb COTpyaHHKOB 06~eaHH9H
Horo HHCTHTyTa RaepHbiX HCCneaOB8HH~ HB 

31 aeKa6pR 1970 roaa cocraaHna 5309 ~e
noaeK. 

PacnpeaeneHHe corpyaHHKOB OHHH 
ITO KaTeropHRM ITOK838HO B Ta6n. 1. 

Ta6nHua 

4HcneHHOCTb KareropHR 
pa60THHKOB 

B na6oparo- B npoHa- Bcero 
pHRX H aoacraea-
ynpaaneHHH HbiX noa

paaaene
HHRX Hap. 

Hay~Hhie cor- 689 - 689 
pyaHHKH 

H H>KeHepbi 928 95 1023 

TexHHKH 323 113 436 
H Macrepa 

Pa6o~He 1425 1062 2497 

MnaawHH: 145 122 267 
o6cny>KHB8!0WH~ 

nepcoaan 

Cny>KawHe 247 91 338 

Y~eHHKH 13 46 59 

3780 1529 5309 

B OHHH pa6oraJOT 4 aKaaeMHKa 
(H.H. Boron106oa, B.M. TioareKopao, 
LH. <Pnepoa, H.M. <PpaHK), 7 ~neaoa-Kop
pecnoaaearoa (ll.H. EnoxHHUea, B.TI. ll>Ke
nenoa, M.r. MewepRKOB, H. CoaHoM, H. To
aopoa, <P.n. WanHpO, n.B. illHpKOB), 73 aoK
ropa aayK, 319 KaHaHaaroa aayK. 

B 1970 roay a OH HH npHHRTO 7 47 ~e
noaeK: 

Hay~Hb!X COTpyaHHKOB 
HH>KeHepoa 
TeXHHKOB H M8CT9p0B 
pa6o~HX 

y~eHHKOB 

Mnaawero o6cny>KHBaJO
wero nepcoaana 
cny>Ka!UHX 

157 
117 
37 

298 
73 

33 
32 



YBoneHo H3 011.HI1 38 sToT )f{e nepHOll 

B CBSI3H C OKOH'I8HHeM CpOK8 p860Tb! H no 

llPYPHM npH'IHH8M 426 'lenoBeK, 

B Te'leHHe POll8 y'leHbiMH COBeT8MH H 

H8y'IHo-TeXHH'IeCKHMH COBeT8MH n860p8TO

pHft H36p8Hbl H8 llOn)f{HOCTH H8 HOBbie cpo

KH 109 cneUH8nHCTOB, npHCBOeHbl y'leHbie 

3B8HHSI Mn8lllllePO H8Y'IHOPO COTpyllHHK8 14 H 

3B8HHSI CT8plllePO H8Y'IHOPO COTPYilHHK8 2 'le

noBeK8M, 

B Te'leHHe 1970 POll8 38lliHTHnH K8H

llHil8TCKHe llHCCepT8UHH 47 H llOKTOpCKHe 

llHCcepT8UHH 13 COTPYllHHKOB 011.HI1, 

~HHaHCOBa.H J.leliTeJibHOCTb 

nn£1 npoBelleHHSI H8Y'IHO-HCCnellOB8-

TenbCKHX p860T H K8nHT8nbHOPO CTpOH

TenbCTB8 H8Y'IHQ-HCCnellOB8TenbCKHX H llPY

PHX o6'beKTOB KoMHTeT nonHOMO'IHbiX npell

CT8BHTenea POCYll8pCTB-'IneHOB 06'bellHHeH

HOPO HHCTHTYT8 SlllepHb!X HCCnellOB8HHft yT

BepllHn H8 1970 POll 6~ll)f{eT HHCTHTYT8 B 

cyMMe 31590 Tbic,py6nea. 

<f>8KTH'IeCKHe p8CX0llbl 38 1970 POll 

COCT8BHnH 2'9149 Tb!C,.py6, (HnH 92,3% no 

OTHOllleHH~ K POllOBbiM 8CCHPHOB8HHSIM) 1 

p8cnpelleneHHe KOTOpbiX no p83llen8M 6~ll)f{e

T8 nOK838HO B T86n, 2, 
B HHCTHTyTe npOBOllHn8Cb p860T8 no 

BbiSIBneHH~ H3nHlliHHX H HeHy)f{HbiX M8Te

pH8nbHbiX UeHHOCTeft ( o6opyllOB8HHSI1 8nna

paTypb!1 npu6opoB H T.n.) H HX pe8nH38-

UHH H8 CTOpOHy, B pe3ynbT8Te 'lePO B 1970 
POllY pe8nH30B8HO M8TepuanoB H o6opyllo

B8HHH H8 CYMMY 376,0 Tb!C,py6, 

T86nHU8 2 

HauMeHOB8HHe follo- <f>8KTH- B %% 
p83JlenoB Bhie 8C- 'leCKHe K 

CHPHo- p8cxo- nn8HY 

B8HHSI llbl 

P83llen I 
H8 H8Y'IHQ-HC-

nellOB8TenbCKY~ 20606,0 18305,0 88,8 
lleHTenbHOCTb H 

X03SiftCTBeHHbie 

HY)f{llbl 

H8HMe OB8HHe fOllO-

p83llenoB Bbie 8C

CHPHo

B8HHSI 

P 3~en /1 
Ha n puo6peTeHHe 

o6opyllOB8HHSI1 2200,0 
Tpe6y e MOPO lln£1 

npoBelleHHH Hayq

Ho-ucc nelloBa-

TenbCKHX pa60T 

P a3llen Ill 
H8 K8 HT8nbHOe 

CTpOH T enbCTBO 

H8Y'IHQ-HCCne

llOB8Te nbCKHX H 

llPYI"HX o6'beKTOB 

J1TOPO: 

8784,0 

31590,0 

.. .. 
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<f>8KTH- B %% 
'leCKHe K 

p8cxo- nn8HY 

llbl 

2151,0 97,8 

8692,0 99,0 

29149,0 92,3 

KanHTaJibHoe cTpoHTeJibCTBO 

3 8 Tp8Tbl no nnaHy K8nHT8nbHOPO CTpo

HTenbCT B8 H8 1970 POll nn8HHpOB8nHCb B 

p83Mepe 8,784,0 Tb!C,py6,, <jl8KTH'IeCKHe 38-

Tp8Tbl C OCT8BHnH 8692,0 Tb!C,py6,, HnH 99,0%, 
BbmonHe HHe nn8H8 no OTllenbHbiM CT8TbHM 

K8nHT8n bHOPO CTpOHTenbCTB8 nOK83biB8eT 

(B Tb!C SI'I8X py6neft) T86n, 3, 

T86nHU8 3 

CTpyKTYP8 nn8H <f>8KTH'Ie- %% 
K8nHTSnbHbiX 

BnO)f{eH ft 

BcePo K 8nHT8nb-

HbiX BnO)f{eHHA 

B TOM 'IHCne: 

1. CTpo TenbHo-

MOHT )f{Hbie 

p860T bi 

2. 06opy llOB8HHe 

H MOHT8)f{ 

8784 

3054 

5406 

CKHe 38-

TpaTbi 

8692 

3055 

5209 

Bbl

non

HeHHSI 

99,0 

100,0 

96,4 
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..... 
188. J10CTpOeH HOBblif KOpiiyC /lOR KpHo

reHHbiX pa6or H axcrrepHMenroa Oraena Ho

BbiX Me TO/lOB YCKOpeHHR ( HB CHHMKe - cne

BB). <;npBBB - 3/!BHHe I!OH HCIIbiTBHHH 2-MeT

poaoif JKHilKOBOilOPOI!HOif K8Mepbl H apyrH1C 

pa6or. 

184. Baeaeno B axcnnyaraUHJO noaoe 3/lB

HHe lJeHTp80bHbiX 3KCIIepHMeHT80bHbiX M8C

TepCKHX. 

~ 



135. CrpoHrenz,crBo JKHnoro KBaprana lrr... 
ropoaa P.y6Hbr. , 

.. .. 
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CTpyKTypa 

KanHTanbHbiX 

BnQ)K9HHll: 

nnaH cf>aKTH·'Ie- %% 

3, npoeKTHo

H3biCKaTenb
CKH9 pa60Tbl 

H npo'IHe aa

TpaTbi 
8BOll OCHOBHbiX 

<J!OHllOB 

324 

9042,1 

CKHe aa

TpaTbi 

428 

7364,3 

B bl

non
HeHHSI 

132,1 

81,4 

0poH3BO,QCTBeHHble nO.np83,neJJeHHH 

HHCTHtyTa 

.lleSITenbHOCTb npOH3BOllCTB9HHbiX n oa

paaaeneHHll: B 1970 ~oay xapaKTepHayeTCSI 

nOK&3aTenSIMH, npHB9ll9HHbiMH B Ta6n, 4, 

Ta6nHua 4 

noKa3aTenH nnaH 

1, 06'beM ~OllOBOlt 

npoayKUHH, Bbl-

nonHeHHbiX pa-

60T H OK838H-

HbiX ycny~ B Tb!C, 

py6nell: 

2, PeaynbTaT aeSI-

TenbHOCTH (npH-

6bJnb) B Tb!C,py6, 

B %% K 06'beMy 

.. .. 

5674 

170 

3,0 

cf>aKTH'Ie- %% 
CKH Bbl- Bbl-

nonHeHo 

5893 

657 

11,0 

non
HeHHSI 

103,9 

noKa3aTenH nnaH cf>aKTH'Ie- %% 

3, · 3aTpaTbi Ha 1 py6. 

peanH30B8HHOll: 

npOllYKUHH B KOn, 

4. CpeaHecnHCO'I-

HaSI 'IHCneHHOCTb 

pa60T810IIlHX 

5. 8bipa6oTKa Ha oa-
HO~O pa60T810IIl9~0 

B py6, 

CKH Bbi

nonHeHO 

97 88,9 

1406 1374 

4035 4289 

Bbl

non
H9HHSI 

99,7 

106,3 

OxpaHa Tpy,na, 

TeXHHKa 6e30naCHOCTH 

H DpOH3BO,QCTBeHHaH CaHHTapHH 

B 1970 ~oay ocymecTsneH PHll op~a

HH3aUHOHHo-TeXHH'IeCKHX MeponpHHTHlt, Ha

npasneHHbiX Ha yny'lllleHHe ycnosHlt Tpyaa 

H 6eaonacHoCTH pa6oT. Ha HX BbmonHeHHe 

H3paCXOllOB8HO 48000 py6nell:, B TOM 'IHCne: 

Ha MeponpHHTHSI no npeaynpe>KaeHHJO 

aa6oneB8HHll: Ha npOH3BOllCTBe - 10700 py6-

• nell:; 

Ha MeponpHHTHH no o6meMy yny'lllle

HHJO ycnOBHH Tpyaa - 20660 py6nelt, 

8 HHCTHTyTe 6bin Op~8HH30B8H H npo

B9ll9H 06IIleCTB9HHbill: CMOTp KynbTypbl npo

H3BOllCTBa, 


