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UEnH H 3A.0Al.JH OEbE.OHHEHI-OfO HHCTHTYTA 

H.OEPH~X HCCnE.OOBAHHA 

06'he.llHH9HHbl~ HHCTHTYT SUl9pHbiX HCCnenoBaHH~ HMeeT CBoeft nen&IO: 

o6ecneqeHH9 COBM9CTHOrO npbB9.ll9HHs; T90p9TH'I9CKHX H 9KCll9pHM9H

TanbHbiX HCCnenOB8HH~ B o6naCTH H.ll9pHO~ ~E3HKH yqeHhlMH rocynapCTB -

qneaoB HacTHTyTa; 

coneficTBHe pa3BHTHIO snepHo~ ~H3HKH B rocynapcTsax - qneHax HHc

THTyTa nyTeM o6MeHa OllbiTOM H .llOCTH>K9HHHl..t:H B TeopeTH'I9CKHX H 9KCnepH

M9HT8nbHbiX HCCn9.llOB8HHHX; 

nonnep>KaHHe CBH3H C 38HHTepecOB8HHbll..t:H H8llHOH8nbHbiMH H Me>KnyHa

pO.llHhlMH Hay'IHO-HCCnenoBaTenbCKHMH H MpyrffMH opraHH38UHHMH B nene pa3-

BHTHH H.ll9pHOA ~H3HKH H H3biCK8HHH HOBbiX B03MO>KHOCTe1\ MHpHoro llpHM9H9HHH 

8TOMHOfi 9HeprHH; 

conefiCTBH9 BC9CTOpOHHeMy P83BHTHIO TBOp'I9CKHX CllOC06HOCTe~ Hayq

HO-HCCnenoBaTenbCKHX KanpoB rocynapcTB - tneHoB HHcTHTyTa. 

Been cBoen ne.HTenbHOCTbiO HHcTHTyT 6rneT cone~cTBoBaTb ucnonb3oBa

HHIO snepHoA aHeprHH TOnbKO nns MHpHbiX ue.1e~ Ha 6naro Bcero qenoBe'lec-

TBa • 

YcTaB OHHH, rnasa II 
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nABOPATOPHH H OCHOBH~E YCTAHOBKH JBoEnHHEHHOrO HHCTHTYTA . . 

naoopaTOpH51 BbiCOKH)! saeprHA 

CHHX~830TpOH ~ns ycxopeHHB npOTO~OB ~0 saeprHH 10 rsa 

naoopaTOpHB SigepHbiX npooneM 

CHaxponHKnoTpoa ~ns ycKopeHHB npOT)HOB ~o saeprHH 680 ~sB 

naoopaTOpHB sgepHbi:X pe,qnHA 

liHKnoTpOHbi ~ng ycKopea&s MH,)roaapa;~HbiX HOHOB 

naoopaTOpH51 aeATpOHH,)A dJH3HKH 

HMnyn&CHbiA peaKTop aa ObiC:TpbiX aeATpoaax 

naoopaTOpHB TeopeTB'I9GKQA dJH3BKB 

Bbi'IBCnBTen&HbiA nea~·p OHSIH 
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B B e .a e H H e 

B 1964 ro.ay, xoTopbil!: Obin socJ:.MbiM ro.aoM crmecTBOBaHH.si 06'he.llHHeHHoro HHCTliTy

Ta sr.aepHbiX HCCJI9.1lOB8HH1!:, ero HHT9pHaUHOH8JibHbi1!: HayqHbil!: KOJIJI9KTHB npo.llOJDK8JI ycnem

HO pa6oTaT&, pemasr CJIO)I{Hbie HayqHbie npo6neMbi• B na6opaTopHsrx 11HCTHTyTa BbmonHeHo 

H9MaJIO HHTepeCHbiX HCCJI9.1lOB8HH1!: 1 KOTOpbl9 y)Ke np 1BJI9KJIH BHHM8HH9 MHpOBOl!: HayqHol!: 00-

mecTB9HHOCTHo 

flo>KaJiyl!:, H8HOOJiee 3aMeqaTeJibHblM COObiTHeM :ITOrO ro.aa SIBJIHeTCSI BeCbMa TOHKO no-

CT8BJI9HHbi1!: B naoopaTOpHH HJl9pHbiX pe8KUH1!: 3KCnep 1MeHT no CHHTe3y 104-ro 3JieMeHTa. 
242 22 

flpH o6nyqeHHH Pu HOHBMH Ne Obin CHHTe3HpoEaH cnoHTaHHo nenHmHl!:csr H30Ton c ne-

pHOJlOM nonypacna)la 0,3 C9K. J13 Tru8T9JibHO nOCT8BJI9HHbiX H KOHTpOJIHpyeMbiX OnbiTOB cne

JlyeT, qTo 3TO H30TOn 104 3JieMeHT8 C M8CCOBbiM 'qJI•:JIOM 260. 

40 
Kax coo6manoch paHee, B onbiTax npH HayqeHJ<H aaxsaTa MIOOHOB srnpoM Ca obma 

OOHapy>KeHa 8CHMM9TpHSI B yrJIOBOM pacnpe)leJieHHH BbineTaiOruHX Hel!:TpOHOB. 3TOT peaynbT8T 

K838JICSI oqeHb HHTepeCHbiM, T8K K8K npOTHBOpeqHJI T90p9TH'q9CKHM pacqeTaM, CJl9JI8HHblM B 

npennono>KeHHH cnpasennHBOCTH o6menpHHHTbiX aaKOH•>B cna6qro aaaBMOJleiicTBHSI. Kpal!:He 

B8>KHO Obl1IO nposepHTb 1 K8K BeJlyT CSOH MIOOHbl npH 38XB8T9 JlpyrHMH OOJiee TH>K9Jlb!MH HJl

paMH. B HCTexmeM rony obma H3MepeHa acHMMeTpHH yrnosoro pacnpeneneHHH Hel!:TpOHOB 

OT 38XB8T8 MIOOHOB Sl.llp8MH cepbl. floJiyqeHHbl9 peay; bT8Tbl noJIHOCTblO nOJlTB9pJlHJIH HMeB

lliH9C.sl paHee Jl8HHbi91 H .siBHJIHCb pemaroruHMH B KOMnJI9KC9 HCCJI9JlOB8HH1!:, noCBSiruSHHbiX 3TOMY 

B8>KHOMY BOUpocy. PeayJibT8Tbl 3THX HCCJI9Jl0B8HH1!: OC009HHO HHTepeCHbl B CBSI3H 

c coo6meHBeM 8M9pHK8HCKHX tPH3HKOB, cnenaHHbrl.'Y: HMH Ha xn Me >KJlyHa ponHo ii 

KOHtlJepeHUHH no tPH3HK9 BbiCOKHX 3Hepra1!: B nyoHe 
7 

0 H80Jll0Jl9HHH CJiyqag pacnaJla 
0 

K2 Ha 

2rr -M930H8 1 CBHJl9TeJibCTByromero 0 B03MO>KHOCTH HapymeHHH OCHOBHbiX npHHUHnOB COB-

peMeHHot!: TeopaH. Tenepb TeopeTHKH JlOJI>KHbi cxaaaTh csoe cnoao. 

B naoopaTOpHH BbiCOKHX 3Hepratl: B OCHOBHOM 3!lB9pllieH UHKJI HCCJI9.1lOB8HHti, nOCBSl-:

rueHHbiX HayqeHHJO H80JIIOJl8Bllierocg paHee B 3T01!: na!)opaTOpHH atlJ4JeKT8 npeBbllli9HHSl Bepo-

0 
SlTHOCTH paccesr:HHSI npoTOHOB H8 npoToHax npH 3HeprHH 9 ras Ha yrJibi, OJIH3KHe K 0 I no 

cpaBHeHHIO C npe)lCK838HHSIMH onTBqeCKOl!: TeopeMbi. ]3 HCT9Klli9M ro)ly 38KOH'q9Hbi onbiTbl no 

HCCJie)lOB8HHIO 3TOrO 3tPtP9KT8 B lliHpOKOM HHTepBaJie :lHeprBl!: OT 2 JlO 9 faa. B pa6oTe HC

nOJib30B8JI8Cb opBrHHBJibHaH MeTOJlHKa ceepxTOHKOl!: MBmeHH. B RccnenoaaHHHX npHHHManH 

yqacTHe rpynnbr tPH3HKOB HaponHot!: Pecny6nHKH Eonr::~.pBH, MoHronbcKol!: HaponHol!: Pecny6-

JIHKH a IIexocnosanxot!: CouHanacTHqecxol!: Pecny6JIHKH. Enaronapsr: npRMeHeHBIO oparaHaJibHot!: 

M9TOJlHKH H yqaCTHIO B pa6oTe HayqHbiX KOJIJI9KTHBOB nenoro psr:Jla CTpaH-yqacTHHU 8KCne-

9 



pHMeHTanhHbie pe3ynhT8Tbi noaeneHbi no BbiCOKOrO ypOBHSI TO'IHOCTH 1 no3BOnHBIIIero nony

"'HTh OTHOIIIeHHe peanhHOi\ "18CTH aMnnH1'Ynbi pacceSIHHSI K MHHMOi\ B IIIHpOKOM HHTepaane 

saeprHA. Ha Koa¢epeanHH a llyoae BbiSIC:HHnoch, 'ITO a pstne npyrax HHCTHTyTOB yqeabre 

npamnH It TeM :>Ke BbraonaM, ao c npHMe e:eaHeM npyroi\ MeTo.llHKH. Teneph sTo .staneaHe o6-

menpa3aaao. Pe3ynhTaTbi npoaeneaabrx onbiTOB nonaon.stT HaC annoTHYIO K npoaepKe npHMe

HHMOCTH OCHOBHbiX npHHUHnOB COBpeMeHEOi\ TeOfHH1 HanpHM9p1 npHHUHna npH"'HHHOCTH B 00-

naCTH BbiCOKHX saeprHi\. 

B naoopaTopHH BbiCOKRX saeprai\ saaepmeaa nena.st cepH.SI accnenoaaaHA pe3oHaHCHbiX 

s¢¢eKTOB c yqacTHeM cTpaaHbiX qacTHil ao B38HMo.llei\cTBH.stx sneMeaTapHbiX qacTHU. Hccne-

JlOBaHHSI aenHCh c noMOillhiO 24-MeTpoaoit nponaaoaol1: KaMepbr, o6nyqeaaoi\ fT- -Me30H8MH 

C HMnynhCOM 716 faa/ Co 3TO TpanHUHOHIIOe aanpaaneHHe naoopaTOpHSI oyneT nponon:>K8Tb1 HO 

aa npyrHx nyqKax a npa npyrHx saeprHstx. 

B naoopaTOpHH aei\TpOHHOi\ tPH3HKH npoaonHnHCb pa60Tbi no aeATpOHHOA cneKTpOMeTpBH 

SIJlep H no H3y'leHHIO TBep.llbiX Ten H :lKHJlKOCTefi:. B '18CTHOCTH 1 C TIOMOillhlO BpeMst-nponeTHO

ro cneKTpOMeTpa C HMnynhCHbiM peaKTOpOM B Ka'leCTBe HCTO'IHHKa pe30H8HCHblX Hei\TpOHOB 

6brno H3Mepeao oTaomeaae ceqeaast panaanaoaaoro 3axaaTa K ceqeaaiO neneaHst nnst .stnpa 
2811 

U a mapoKo:A: o6nacTH saeprnl1: OT 0,002 no 30 Kaa. I13Mepeanst a TaKoM mapoKoM aa-

Tepaane aaeprn:A: e.llHHbiM MeTO.!lOM ObinH Bbmonaeabr anepBbre n HMeiOT cymecTaeaaoe 3Ha"'e

ane nnst peattTopocTpoeaast. 

J13 TeopeTH"'eCKHX paOOT MO:lKHO OTMeTHTh HOBbie pe3ynhT8Tbl no 8CHMnTOTH"'eCKHM CO

OTHOIIIeHH.SIM Me:lK.Ily ceqeaastMH aeynpyra:c nponeccoa c po:>KneaneM qacTan:. 3TH nccnenoaa

HHSI SIBn.SIIOTCSI nponon:>KeHHeM IlHKna paoor naoopaTOpHH TeopeTH"'eCKOtl: tPH3liKH 1 B KOTOpbiX 

BbiBOnSITCSI cnencTBHSI H3 OCHOBHbiX npHHHHnOB KB8HTOBOfl: T90pHH non.st nnst nponecCOB pac

C9.SIHHSI npH BbiCOKHX SHeprHSIX. 3aa'leHH3 8THX pa6oT 38KniO'I8eTCSI B TOM 1 'ITO OHH OTKpbl

B8IOT HOBbie B03MO:lKHOCTH nnst OnbiTHOfl: HpoBepKH npHHilHTI8 MHKponpH'IHHHOCTH Ha MBnbiX pac

CTOSIHHSIX. Qqeah HHTepecaoe nccnenoaaaae obrno Bbmonaeao no pa3BHTHIO TeopHH qacTHil 

CO CnHHOM 1 H 2. 

3nech OTMe"'eHbi TOnhKO aeMaorHe ;>aoOTbr, pe3ynhTBTbi KOTOpbiX ocooeaao y6en~Tena

Hbr. KpoMe STHX pa6oT a Ka:>Kaon naoo"pa ropHH ab'monaeabr necstTKH npyrax, naamHx BKnaa a 

pa3BHTHe 8TOMHOH tPH3HKH. 

B 1964 rony neTOM B ny6a~ npoxo.~Hna XII Me:>K.!lyHapO.!lH8S1 Koa¢epeHUH.SI no tPH3HKe 

BbiCOKHX aaeprni\. Ha KOHtiJepeHUHIO OT 05'beLJ.HHeHHOrO HHCTHTyTa SI.llepHbiX HCCnenoBaHHi\ 

6brn npHHSIT 91 noKnan. PaooTbi aamero 1HCTHTyTa nonyqnnn aa sTofi: Koa¢epeannn BbiCOKYIO 

oneal{y a npn3aaane. OnaaKo aKcnepPMeBTanhHbiA MaTepHan, o6pa6oTaHHbrti a HacTnTyTax 

CIIJA H Eaponbi, 3H8'1HTenbHO npeBOCXO.!ll:n npencTaaneBHblH H8MH. rnaBHaSI npH'IHHa 8TOro , 
ne:>KHT He TOnhKO B 6onhllieM "'HCne HOBb X H MO.!lepHH3HpOB8HHbiX yCKOpHTeneft, HO H B cy-

1 
mecTBeHHO oonbmeM pa3BHTHH TeXHHKH 8:3TOM8TH38IlHH Ha 3anaae H B CIIJA. 
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OH8HCHbiX 

rn. Mccne-

-Me30H8MH 

10n)I{8Tb, HO 

CTpOMeTpBH 

-nponeTao

'le1iTpoaos 

HpOKOM HH-

!Hoe 3Ha'le-

'leCKHM CO-

ccne.noea-

KOTOpbiX 

:COB pac-

HH OTKpbi-

ManbiX pac-

'18CTHU 

r6e.n;rtTenb-

!X BKna.n B 

H BbiCOKYlO 

THTYT8X 

H8 STOI'O 

> H B cy-

3KcnepaMeHTanbHaa 6a3a 

B Ta6nHue npHB9A9Hbi OCHOBHbie xapaKTepHCTHKH BC9X yCKOpHTeneft, KOTOpbie npe,a-

CT&BnSIIOT SKCnepHMeHT&nbHylO 6a3y 06'beAHHeHHOI'O HHCTHTyTa a.nepHbiX HCCne.nOB8HH1i. 

Y C K 0 p H T e n b 
11HTeHCHBHOCTb BayTpeaaero 

ny'IKa (cpe.naaa) 

1. CHaxpoclJaaoTpoH 1,2 . 10
11 

npOTOHOBIHMU 

2. CaaxpouHKnoTpoH 2,3 MK8 

3. Y- 150 ( 10 -7) x/ 
MK8 

4. Y- 800 ( 100 -5) 
x/ 

MK8 

5. MHKpOTpOH 10 Ma 

e. ar-5 B CT8AHH aana.nKH 

x/ 
11HT9HCHBHOCTb MeHH9TCH B ~~BHCHMOCTH OT THUS yCKOpaeMhlX HOHOB COOTBeTCT-

12 ~· 12 ., 
seaao oT C .no N .nng Y--150 H oT C .no Ar .nng Y-300 • 

11HT9HCHBHOCTb llY'IK8 CHHXpoclJa30TpOH8 B STOM ro.ny UOBbiiiieHa UpHMepHO B 1,5 pa3a. 

3TO AOCTBI'HyTO 38 C'leT npose.neHBH pa60Tbi UO yny'IIIIeHBlO napaMeTpOB cyiiieCTBYIOWei'O 

BH)I{9KT0p8 1 UOBbiW9HHH ycTOft'IHBOCTH ~·800Tbi yCKOpHTenH 38 C'leT no.nasneHHH nynbC8UBft 

MarHHTHoro nona, yny'IIIIeHBH BaKyyMa a T.n. Yny'IIIIeHbi H .npyrae napaMeTpbi CHHxpoclJa3o

Tpoaa; cymeCTBeHHO UOBbiiiieH Kos«PclJHHH9HT HCUOnb30B8HHH yCKOpHTenH: B HCT9KIII9M ro.ny 

HenocpeACTB9HHO H8 SKCnepHM9HT YCKOpHTenb pa6oTan 4120 '18C. 

CHHXpOUHKnOTpOH nHn pa6oTan c BbiCOKOil: aclJ«PeKTHBHOCTblO H ero ro.noeoe BpeMH pa-

60Tb[ H8 clJH3H'I9CKHft SKCUepHMeHT COCTHBHno 5460 '18COB, flo HHT9HCHBHOCTH CHHXpOUHKnOTpOH 

npo.non)l{aeT ocTaB&TbCH se.nymHM ycKopHTeneM Mapa cpe.nH MaiiiHH ceoero Knacca. 

Y CT01itiHB8H pa60T8 YCKOpHTenH }.! HOI'Q38pHAHbiX HOHOB o6ecne'IHna ycneiiiHOe npoee.ne

HHe cHHTe3a 104 aneMeHTa H eme uenoro pa.na HHTepecHbiX lPH3H'IeCKHX Hccne.noBaHH1i. Bee-

I'O H8 clJH3H'I9CKHft 9KCnepHM9HT Y- 300 npopa6oTan 5030 qacos. ITapannenbHO c aTHM B 

COOTB9TCTBHH C npHHSITbiMH paaee pem•mHSIMH BenHCb p800Tbi UO BbiBOAy BHyTpeHHero HOH

HOI'O ny'IK8o B CBH3H C OUbiT8MH no Cll HT93y 104-ro aneMeHT8 senHCb TOnbKO fiOAI'OTOBHTenb

Hbi9 p800Tbi 1 He CBH38HHbi9 C OCT8HOB~ 8MB YCKOpHTeng, 

B HCTeKweM ro.ny 3asepiiieHa aana.nKa H nepe.naa .nng aKcnnyaTaUHH clJH3HK8M UHKno

Tpoa Y-150. Ha aTOM ycKopHTene non~·qeHbi HHTeHcHBHbie BbiBe.neHHbie ny'IKH HoHoB yrne

po.na H 830T8o Co3A8H8 K80HH8 BbiBe.neHHbiX ny'IKOB 1 CHCTeMa Tp8CCHpOBKH H p83B9TBneHHH 

aa '19Thlpe aanpaeneHHH. 

naoopaTOpHH He1iTpOHHOft clJH3HKH y.nanOCb npeo.noneTb Tpy.nHOCTH no 38UYCKY MHKpO

TpoH8 ( aaeprHSI 22 Mas, TOK 20 Ma). MHKpoTpoa 3anymea B nepsoti nonosaae HcTeKwero 

ro.na. B H8CTOSIW9e BpeMSI BbiBe.neH BHHWHHti ny'IOK H Ha'lanaCb COBMeCTH8SI Han&AK8 MHKpO-



Tposa c HBPoM. OcymecTanesHe Bbrao.na ny'!Ka H3 MH:R poTposa HanHeTcH cep&e3Hb!M .nocta-

>KeBHeM, nOCKOJIDX:y H8 T8KHe SHeprHH ny'IOK sneKTpC HOB H3 MHKpOTpOHa BbiBe.QeH BnepBbie, 

B sa-qane HcTeKIIIero ro.na 6brn npoHaae.neH KaniiTanbHbrfi: peMOHT 11BPa H asecesbr se-

KOTOpbre KOHCTpyKTHBHbie H TeXHOnOrB'IeCKHe H3MeHeEIHSI 1 KOTOpbre n03BOnHnH nOBbiCHTb MOIII

HOCTb peaKTOp8 B TpH paaa. C cepe.QHHbi M8pTa .QO ]5 HOHDpH pe8KTOp npopaDOTan Ha ¢B-

3HKOB 3170 '18COB. 

OcymecTBJleHO ycKOp8HJI9 HOHOB Ha sneKTpOCTa1'H'I8CKOM resepaTope ( 3 r-5) .o;o 3,5Msa. 

Be.o;yTcH pa6oTbi no .o;anbseAweMy yaensqeHBIO sseprHH qacTHU .o;o npoex:THbiX napaMeTpoa. 

B na5opaTopHH BbiCOKHX 8Heprsfi aenBCb pa6o1 bl no Hana.nx:e Tpex Kasanoa: K- Me-

30HHoro KaHana H8 2,2 f:aa/c; aHTHnpOTOHHOrO Ha 3 f:aa/c H aHTHnpOTOHHOrO Ha 5 fsa/c; 

K - MeaoHHbrfi: KaHan B Te'!eHHe nepabrx '!eTbrpex Mecguea 1964 ro.na pa6oTan a pe>KHMe 

cenapaUHH }\n+ -Me30HOB c HMnynbCOM 2,5 rsa/c. B H8CTOHII1ee apeMSI KaHan nonHOCTbiO 
+-

no.nroToaneH K SKCnnyaT8UHH H .naeT 7-8 rl( -M930JIOB B HMnynbce. no nnaHy HSy'IHbiX pa-

6oT STOT KaHan 6y.QeT pa60T8Tb Ha 40-caHTHMeTpOB)IO >KH.QKOBO.QOpO.QHyiO H 50-caHTHMeTpO-

BYIO KCeHOHOBYIO ny3bipbKOBYIO K8Mepbi, 

B asrycTe 1964 ro.na 6brna aaKosqesa npe.nsaplrTenbHSH Hana.nx:a aHTsnpoTOHHoro KaHa

na Ha 3 rss/c c ny'IKOM. AsanH3 8KcrrepHMeHTanbHbi~ peaynbTaTOB noKaaan, 'ITO HMeeTCSI 

B03MO>KHOCTb yaensqeHHH cseTocHnbr KaHana B 3-5 p~a. B saCTOHIIIee apeMH Heo6xo.nnMaH 

nepecTpofiKa BbiiTOnHeHa H aasepiiiesa Hana.nKa c rryqr:oM rrepaofi cTyneHH KaHana. KaHan npe.n

Ha3Ha'leH .QJISI pa60Tbi C 6onbiiiOfi: nporraHOBOfi: KaMepoA. 

B u:cTex:IIIeM ro.ny npo.non>K anscb Hana.no'IHbre p ~6oTbi c aHTRnpoTOHHbiM KaHanoM Ha 

5 rsa/c. 

B naoopaTOpHH SI.QepHbiX npol5neM aaaepiiieHa O .. Jla.QKa MarHHTHOfi: CHCTeMbl TpaKTa MIO

OHOB, BbiCOKaH HHTeHCHBHOCTb H XOpOIIIaH CTerreHb O'IHCTKH n03BOnSIIOT roaopHTb 1 'ITO HaWH 

¢H3HKH nony'IHJIH HOBbie DOnee IIIHpOKHe B03MO>KHOCTH .QnSI HCCJie.QOBSHHfi: MIOOHHbiX nponeCCOB. 

B coa.naHHH 15onbiiiBx nyabrpbKOBbiX KaMep aa :a1 oT ro.n HaMeTuncH secbMa cymecTaes

Hbrfi: C.QBHr. MeTpOBYIO nporraHOBYIO KaMepy na5opaTo pHH SI.QepHbiX npo6neM MO>KHO C'IHT8Tb 

.nefi:cTayiOmefi: ycTasoaKofi:. B sacToSimee speMSI aaaepiiiaeTCSI ol5pa6oTKa rrepaofi: cepHH ¢oTo

rpa¢s:a, rronyqaeMbiX Ha :aTofi: KaMepe. 

Ha .nsyxMeTpOBOfi rrporraHOBOfi: K8Mepe na6opa'IOpHH BbiCOKHX 8HeprHfi: aaaepiiieHbi 

MOHT8>KHbl9 paOOTbl H rrpOB9.Q9Hbl pa3nH'IHbl9 BH.Qbl HCITbiTaHBfi. nocne ITO.QrOTOBKH H aBTOHOM

HbiX HCITbiT8HHH BCeX CifCTeM Dbin ocymecTBneH ¢H3H•reCKHfi: 3anycK KaMepbi C nporraHOM
1 

noKa38BIIIHfi:, 'ITO BCe ee yanbi pa60T8IOT HOpManbHO. 
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Me)I<JlfHapoJlHbre CBSJ3H HHcTHTyTa 

Me)I<JlyHaponHoe COTPYJlHH'IeCTBO H:ICTHTyTa H ero CBSI3H o'leHh mHpOKH. llnaH noe3JlOK 

C nenbiO OOMeHa OnbiTOM H COrnaCOBaHH:~ BOilpOCOB0 CBSI3aHHbiX C COBMeCTHbiMH paOOTaMH, 

BbrnonHeH nonHocThro. BhrnonHeH nnaH npoaeneHHSI Hay'IHhiX paoo'IHX coaemaHHil:. 3TH coae

maHHsr H noe3JlKH SIBnSIIOTCSI O'leHh 9¢~eKTH~HhiMH JlnSI nnaHHpoBaHHSI aTOMHOil:.HayKH B CTpa-

HaX - yqaCTHHllaX liHCTHTyTa, TaK KaK H HHX npHHHM8IOT yqacTHe nHlla, HenocpeJlCTBeHHO 

3aHHTepecoBaHHbie B TO'IHOM BbiOOpe TeHaTHKH, llnaH COBMeCTHblX paoOT TaK)I{e B OCHOBHOM 

BblllOnHeH, 

QqeHh none3Hbl HalliH CBSI3H C ilEf'HoM, 3To OTHOCHTCH KaK K JlnH'renhHbiM, TaK H K 

KpaTKoapeMeHHbiM noe3JlKaM HamHx COTf:YJlHHKOB B )KeHeay, Enaronapsr 9THM noe3JlKaM HH

CTHTyT nonyqaeT 6onhillOil: nOTOK HH~Opl\[allHH no MeTOJlaM o6paOOTKH H no aBTOMaTH3allHH 

oopaoOTKH 9KCnepHM9HTanhHbiX naHHblX H npyrHM Ba)I{HbiM nnsr Hac BonpocaM. 3TOT OOMeH 

onbiTOM OC009HHO HHTepeceH B CBSI3H C pa3BHTHeM B naoopaTOpHSIX liHCTHTyTa H3M9pHTenh

HbiX UeHTpOB H BBOJlOM B 9KCnnyaTallHIO OOnhlliHX ny3blphKOBbiX KaMep, 

* 
* 

TaKHM o6pa3oM, B HCTeKmeM rony B HHCTHTyTe 3aKOH'IeH psrn 3Ha'IHTenbHbiX Hay'IHbiX 

HCCn~JlOBaHHtl:, HMeiOIDHX npHHllHnHanhHOe 3Ha'leHHe: 

a) CHHTe3HpOBaH 104 aneMeHTi 

6) 3aKOH'IeHbi HccnenoaaHHH ynpyr::>ro paccesrHHSI HyKnOHOB Ha Manbre yrnhr, JlOKa3aB-

IDHe cymecTBOBaHHe peanbHOil: 'laCTH aMJinHTYJlbl pacceSIHHSI i 

B) JlOKa3aHO cymeCTBOBaHHe aCHMMeTpHH B yrnOBOM pacnpeJleneHHH Heti:TpOHOB, Bbin9 -

TaiOlllHX npH 3aXBaTe fl. -Me30HOB; 

r) nony'leHbl HOBbie OOCTOSITenbHbll! JlaHHbie 06 OTHOll!eHHH Ce'leHHSl pa.a:HallHOHHOrO 
2815 

3axaaTa K ce'leHHIO neneHn:sr nnsr srnpa U B mHpoKoil: o6nacTH aHeprHtl:; 

K 

Jl) HMeeTCSl pSIJl cymecTBeHHbiX JlOCTH)I{eHHil: B o6naCTH pa3BHTHSI TeopHH, 

B o6nacTH MeTOJlHKH 

-Me3oHHoro H fl. 

Ba)I{HbiM p~3JnbTaTO~ 

-Me30HHOPO), 

SIBnSieTCSl BBOJl JlBYX 'IHCTbiX KaHanOB 

BseneHa B cTpoil: neil:cTByromn:x YC'~aHOBOK MeTpoBaSI nponaHoBaSI KaMepa. 

naneKO npOJlBHHynHCb pa60Tbl no C03JlaHHIO MeTpOBOtl: BOJlOpOJlHOtl: H JlBYXMeTpoBqtl: 

nponaHoBoil: KaMepaM. 

n. EnoxHHlleB 
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rrnAH OB'bELIHHEHHOrO ~IHCTHTYT A 
.RLIEPHbiX HCCnELIOBAHHA 

HA 1964 rOLl 



I. nnAH OE'bEnl1HEHHOrO l1HCTI1TYT A HnEPHblX l1CCnEnOBAHI111 HA 1984 ron 

Hayqao-nccneaoaaTenhcKasr, MeToanqecKaH H aa;rqao-opraHH3aUHOHHaH aesrTenhHOCTh 

06~eaHHeHHOrO HHCTHTyTa sraepHb!X HCcneaoBBHHH B 1964 roay rrpoaoaHnach B COOTBeTCTBHH 

c nnaHaMH, yTaep>KaeHHbiMH YqeHbiM CoaeTOM Ol1Hl1 aa ero XV ceccnn: 

- nnaHaMH aayqao-nccneaoaaTenhcKHX H MeToan~ecKnx pa6oT na6opaTopnil:; 

- nnaHOM COTpyaanqecTB8 H COBMeCTHbiX pa6oT, rrpoaoaHMbiX 0l1.Hl1 H HHCTHTYTBMH 

CTpaa-yqaCTHHUj 

- nnaHoM noeaaoK coTpyaHHKoB Ol1Hl1 a cTpaHbJ-yqacTHHUbr. 

Tipn yTaep>Kaeann nnaaoa aayqao-HccneaoaaTenh•:KHX n MeToanecKHX pa6oT na6opaTo

pH~ YqeHbii'i CoseT oTMeTHn KaK HaH6onee aaJKHbre cneayromue Hanpaaneansr: 

JllL-~~~QQ~IQQ~~-~~~9~~~~~~D£~~-

I. OnbiTbi no HccneaoaaHHro ynpyroro pacceSJHHH B umpoKoM RHTepaane aHeprH~. 

2. TipoaeaeHHe HOBbiX aKcnepnMeHTOB H pa3BHTH•~ uccneaoaaHH~ no rrpo6neMe peaoaaH

CHbiX B38HMoaeil:CTBHti qaCTHU B pa3.JIHqHbiX :3KCITepHMeHT8.JihHbiX yC.JIOBHSIXo 

3. l1ccneaoaaaHe pacrraaHhiX caoi'iCTB K -Mea :>HOB, BbiHCHeHHe CTPYKTypbr nenToH-

HbiX pacnaaoB :3THX qaCTHU. 

4. Coaaaaue KoMnneKca annapaTypbr ansr nonaor'i aBTOMBTH38UHH o6pa6oTKH KaMepHbiX 

cpoTorpacpH~. YqeHbrti CoseT Ol1Hl1 oao6pnn npeano>Ke.flne o npoeKTHpoaaHHH a 1984 r. H 

CTpOHTe.JibCTBe B 1965 r. B fla60p8TOpHH Bb!COKHX :3HEprHti KOpnyca ansr pa3MemeHHH arrna

paTypbl UeHTpa no npOBBJieHHID, ITpOCMOTpy H nepauqHoti o6pa60TKe K8MepHbiX CHHMKOB H 0 

ITpHo6peTeHHH ansr :3TOrO UeHTpa aneKTpOHHO-BblqHC.JIHTe.JibHO~ MBIIIHHbl TRna "MHHCK-2" H 

aeo6xoaHMoro o6opyaoaaaHsr a nepaoM KBapTane 1965 roaa. 

5. Haqano a 1964 roay aKcnepuMeHTOB Ha nponaaoaoil aayxMeTpoaofi KaMepe a cena

pHpoaaHHOM aHTHnpOTOHHOM nyqKe ( 3 raa/ C) H B 1965 r :>JJ.y- H8 OaHoMeTpOBOfi >KHaKOBOaopoa

HOti K8Mepe B cenapHpOB8HHOM nyqKe 8HTHnpOTOHOB ( 5 faa/C) • 

6. l1aroToaneaHe yanoa aayxMeTpoaOJ'i >KHaKoaoac·poaaoti nyabrphKOBoJ'i KaMepbr. 

7 • Tipoaon>KeHHe pa60T no nOBbiiiieHHlO HHTeHCHBHOCTH YCKOpeHHOro nyqKa. 

B. Tipoaeaeaue pa6oT no Bbraoay ycKopeHHoro nyqKa npoTOHOB H3 cnaxpocpaaoTpoaa c 

ytteTOM npOeKT8 p83MemeHHH aByXMeTpOBOH >KHaKOBO.[ opoaHOH KaMepbl. 

9. Tipoaon>KeHHe pa6oT no HccneaoaaHHro HOBbiX MeToaoa ycKopeHHsr • 

no fla6opaTOpHH sraepHhlX npo6neM 

1. l1ayqeaue MexaHH3Ma npoueccoa H Hccneaoaai- ue aaoil:aofi nepeaapsraKH nHOHOB. 

2. l1ccneaoaaHHe paanauHOHHoro pacnaaa rrHoaa. 

3. 3axaaT MID9HOB srapaMH. 

4. l1ccneaoaaaue MeaoaTOMHbiX rrpoueccoa. 

17 



:j 

5. TeopeTn:qecxn:e n:ccnenoaaan:sr n: pacqeTbi, casr3aHBbre c nocTaaoaxoA onbiTOB c aeR:-

TpHHO BbiCOKHX 3Heprn:A. 

6. Ocaoean:e TpaxTa MIOOHOB. 

7. Co3.naan:e nomrpn:3oaaaaoR: npoToHaoA MHIIIean:. 

8. Co3Jl8HH:e Moaenn: HH)K9KTopa nor. srpH:30BBHBbiX npoToBoB. 

9. Hccneaoaaan:sr no Monepan:3ann:n: ycTaaoaxn: 'Pll' n: nanbaeR:IIIeMy ycoaepiiieiicTBo-

B8HHIO nn:KnOTpOHHOrO M9T0Jl8 yCKOp9HHSI. 

10. OcymecTanean:e pacTsr)KKH n:MnyJihca nyqxa cn:axponn:xnoTpoaa n: pa6oTbi no aanh

aeR:IIIeMy UOBbiiii9HHIO aQJtP9KTHBHOCTH CH:H;(pOnH:KnOTpOHa. 

YqeHbiA CoaeT oao6pn:n npe)lnO)K9HHII JlH:pexnn:n: na6opaTOpHH sraepHbiX npo6neM 0 C03-

)l8HHH B na6opaTOpHH H3M9pRTenbHOrO nEIITpa, OCH8III9HHOrO aneXTpOHHOR: Bhl'IH:CnHT9nbHOA 

Maiiin:aoR: Tn:na "Mn:acx-2* n: xy6aMn: naMHTH, Maran:Totl>oaaMH n: np. CoaeT cqen aeo6xoan:

MbiM ocymecTBHTb CTpOHTenbCTBO npH:CTp:>AKH K na6opaTOpHOMy KOpnycy ns:J:D B 1965-1966rr. 

c nenbro pa3Memean:sr B aeM H:3Mepn:Tenba:>ro neaTpa fla6opaTopn:n: n: na6opaTopn:n: no ~oaro

TOBKe annapaTypb! K OllbiTBM C aeftTpH:HO BbiCOKHX 3Heprn:11:. 

no fla6opaTopH:H SIJlepHbiX peaKnHA 

I. nonyqean:e H H3yqean:e CBOACTB J(30TOUOB TpaacypaHOBbiX aneMeHTOB tPH3H'I9CKHMH H 

XHMH'I9CKHMH M9TOJl8MH. 

2. Hccneaoaaane npoToaaoaKTHBHbiX sraep. 

3. Hccneaoaaane MexaansMa sraepHn[X peaxnn:ft Me*JlY cno)KIIbiMH srapaMn:. 

4. BbiBOJl nyqxa .113 nn:xnoTpoaa y- 300. 

YqeHblii CoaeT oao6pn:n npeJlnO)K9HH~ nHP no ycoaepiii9HCTBOB8HHIO nnxnoTpoaa 

y- 300. 

Y'leHbiH CoaeT OTMeTn:n aeo6xoJlHMOCTb 6biCTpeAIIIero co3naan:sr H3Mepn:Tenbaoro neaT

pa fls:J:P, 'ITO ll03BOnHT 6onee 3tPtP9KTHBHO HCnOnb30B8Tb B03MO)KHOCTH, C03)l8B89Mbi9 Bbi-

B9)l9HHbiMH ny'IK8MH nH:KnOTpOHOB Y- :.50 H y- 300. 

ITO na6opaTopHH HeftTpOHHOH tPH3HKH 

1. CneKTpocxonnsr MeaneHIIbiX aetiTpoaoa - n:syqean:e aetiTpOHHbiX pesoaaacoB n: aeti~ 

TpOHHbiX peaxnni1:, a TOM qncne npouecca aeneansr. 

2. Hsyqeane )KHJlKOCTeii H KpHcTannoB M•~TOJlOM paccesriiHSI Meaneaawx aetiTpoaoa. 

3. Pa3BHTHe nccneaoaaan:R: c nonSipH3oaa.IHbiMH aefiTpoaaMn: H srapaMH. 

4. Baoa a aeR:cTBHe MHKpoTpoaa a nepaoM nonyroann 1964 r. 

5. Oxoaqaane aanaaoqHbiX pa6oT H pasaepTbiBBHHe n:ccneaoaaanft sraepabiX peaxnnA aa ner

KHX SIJlp8X C IIOMOIIIblO 3f-5. 

6. JlanbHeiiiiiee pasBHTHe H3MepHTenbHOr<• neaTpa fla6opaTopHH, 

no BbrqHcnnTenbHOMY ueaTpy 

1. Dycx MBIIIHH 'MHacx-2" B 1964 roay n: BTopoii MaiiiHHbi M-20 a 1 xaapTane 1965 roaa. 

2. Casrsb MBIIIHHbi "Mnacx-2"' c JlBYMSI v~:aiiiHHaMH M-20 ansr ycxopeHHSI aaoaa .11 BbiBOJla 

Jl8HHhlX B 1965 roJly, 
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HAY~H0-HCCnEnOBATEnhCKHE PABOT~, 

B~nonHEHH~E nABOPATOPH$1MH OH$1H B 1964 I'. 



nAEOPATOPIUI BbiCOKHX 3HEPI"HA 

Ocaoaoti nesiTenbHOCTH naoopaTO]JHH BbiCOKHX aaeprati SIBJISieTCSI npo:eeneaae aayqao

Hccneno:eaTenhCKHX paooT no paanH'IHb M npooneMaM cpaaHKH BbiCOKHX aaeprilti H cpaaaKH 

MeM9HTapHblX 'laCTHil B ITy'IKaX BbiCOKc>SHeprH'IHbiX 'laCTHil pa3nH'IHbiX THfiOB, reaepHpye

MbiX ycKopeHHbiMH :e caaxpocpaaoTpoae no aaeprHH 10 fs:e npoToaaMH. 

B Teqeaae 1984 rona ycKopaTem. pa6oTan aa cpH3H'IecKHii sKcnepaMeHT 4120 qac. 

Ha neltcTBYIOlliHX KaMepax na6opaTOpHH nonyqeao CHHMKOB: 

aa 40-caHTHMeTpo:eoA nponaao:eot KaMepe 

Ha KC9HOHOB01t KaMepe 

aa KaMepe Banhcoaa BK-2 

Ha 40-caHTHMeTpOBOA :>KH.llKOBO.llOpO.llHOti 
KaMepe 

200 TbiC. 

180 TbiCo 

28 TbiCo 

15 TbiCo 

Hay'IHbie HCcneno:eaHHSI B na6oparopHH nposonHnHCh B COOTB9TCTBHH c nnaaoM, yT-

aepJKneHHbiM Y'leHbiM CoseToM HacTHT;rTa aa ocao:ee: 

1. oopaooTKH cpoTorpacpatt, nony'l•mabrx npa o6nyqeaaa nyabrphKOBbiX KaMep a KaMep 
+ 0 

BxnhCoaa B ny'IKax 11 -Meaoao:e, 1: eilTpoaos, K - H K 2 - Meaoaos paanH'IHbiX 

aaeprxti; 

2. HCnonh30BaHHSI CHCTeM HCKpOI biX KaMep COBMeCTHO CO CIIHHTHnnSIIIHOHHbiMH H '19-

peHKOBCKHMH C'leT'IHKaMHi 

8. HCfiOnh30B8.HHSI MeTona cpOT03MynhCHA. 

Ynpyroe TT - 'i H N -N pacceSiaae 

MccnenosaHHSI caoAcTB ynpyroro ayKnoH-HYKnoaaoro H naoa-ayKnoaaoro pacceHHHSI 

npoBOllHnHCh B IIIIipOKOM HHTepsane 3H ~prHlt B3aHMOneltCTBYIOlliHX 'laCTHil KaK npH ManbiX, 

Tax H npa 6onhmHx yrnax pacceHHHH. 

3ToT paanen BKniO'IaeT 5 Tano:e pa6oT. 

1. Ynpyroe p -p H p-d pacceSIHHe a a Manbre yrnhr accnenoaanoch B 

rpynne B. Csapanosa. 
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-
p I! c. 2 •. 

CxeMa sKcnepuMeaTa no usyqemno ynpyroro p-p H p-d pacce.s:rau.s:r 
H8 M8Jlble yrJihio S t - S 6 -CilHHTR'JlJI.IIIlHOHHbie C'leT"'HKH. 

4 
B ocaose MeTO.llHKH neJKBT une.s:r peamsaiXBB MHoroKpaTHhiX ( 10 J npoxoJK.lleHBA sayTpea-

-4 2 
Hero ny"'K8 npOTOHOB qepes TOHKYIO ( ]0 r/cM ) MBIIIeHb, npe.llCTSBJISIIOmyro co6oA nJieHKy 

H3 ( 01 2 ) n HJIH (CD 2) • 
n 

DpoTOHhi ( u.r:m neATOHbi) OT.llS'IB perucTpupyroTc.s:r sMyJI&cuoa-

HhiMB KSMepaMB (puc. 2 B 3). 
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p H C. 3 . 

AnnapaTypa anH HccneaosaHH~ ynpyroro p-p a p-d pacceHHHH aa 
Manbre yrnbi 
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.QHijlljlepemtuanhHbie ceqeaHH ynpyroro p-p pacceHHHH (pxc.4) axanuaupy!4TCH no ljlop-

Myne EeTe 

lOC 

•o 
liD 

'"" _'tj~ 110 

11~ 

*' ... 
~~u 
;;~"' 
~ 

'() 

20 

r.o.e 

du 2 2 :1 

-n (0) ... g + g 0+ f3 ) -i a 
d 0 I na6. 

:1 2 2 1,06 
It R - 2 g o [a R R + 137 f3 na6 gJn k a() l 

• a 7a4 
• 6,874 

• 10,895 

Q02 Qa&. 0015 aoa QID 012 ~ 0.16 

-t (~)' 

p H C. 4, 

nutfJ!j:JepeHUHan:bHbie C9'1{9HHH ynptroro p -p -p8CC9SIHHSI .IWSI pc = 2, 78; 
6,87, 10,9 faBle. 

0 -yron pacceSIHHSI B c.n.M., A {9) = ag R (0) + g 1 (0), 

a = Re H (0) 

lmA (0) J 
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~8paM9Tp1 BB9.ll9HHbi1i .llJISl OIIHC8HHH B03MO>KHOrO Dp9BbiiD9HHSl .llH¢4JepeBllH8JlbliOrO C9'19HHSI 

H8.ll OIITH'I9CKOA TO'IKOA 1 He CBSl38HHOrO C peaJibH01 '18CTbro 8MIInHTY.llbi paCC9SlHHRi 

f3 - CKOpOCTb nepBH'IHOrO IIpOTOH8 B na6. CHCTeMe 1 
na6 

k - BOnHOB09 'IHCJIO B CHCTeMe U9HTp8 M.lCC 1 

-13 
a - 1.10 CM - p8JlHYC HyKJIOH8. 

llnsr (t) < 0,2 (ras ) yrnOJ:.asr 38BHCHMOCTb 8MIIJIHTY.ll Bbip8>K89TCSl 
c 

cne.oyromHM o6paaoM: 

ll 

v (.£..) 
-() In2 

g I R (0) OIIT EXP ( ) . dil 20r R . 
2 2 

1 co In 2 
g c (O) = -. eJP ) . 

137Kf3 na6 {} 2or 

PeaynhTBTbi aKcrrepHM9HTOB rrpsrse.oeHbi B Ta6nHile: 

Pc( ras) -a 

2,78 0,17 + 0,07 

6,87 0,26 + 0,09 

8,89 0,20 + 0,09 

10,90 0,25 + 0,07 

ReA (O) 
A (0) r.oe a = -8MIIITHTY.ll8 pacceSIHHSI. 

Im A (O) 

KaK BH.llHO, BCID.llY B HCCne.oyeMoi!: o6naCTH 8HUprH1i HMeeTCR OTpHilaTenbllasr peanb-

HBSI 'IBCTb BMIIJIHTY.llbi pacceHHHR. 3aBHCHMOCTb a (pc) npHse.oeaa Ha psrc. 5. 

Ha pn:c.6a npBBe.lleHbi aHa'leHBH napaMeTpoB HHKnoaa .llH¢¢epeann:anhHoro ceqean:sr 
2 

p -p pacceSIHHSI. TaK >Ke, KBK H IIpH (t) > 0,2 I ras/c) • Ha6mo.oaeTCSl cy>KeHHe .llH¢-

pBKIIBOHHOrO KOHyca C pOCTOM 8HeprHH rrepBH'IHOrO IIpOTOHB. 

Ha pHc. 1 npn:se.oeHbi .llH¢qlepeann:anhHbre ceqeun:sr p-d pacceHHHSI npH HMIIyJibC8X 

2, 78; 4,67 i 6,87 i 8,89; 10,9 ras/c. B o6nacTH M81rbiX yrnoB TBK >Ke, KaK H B cnyqae 

p - p paccesrHsrsr, aa6nro.oaeTCsr rrpeBhrmeHHe ceqeuHsr aa.o aaaqeaHeM, cne.oyromsrM sra orr-

TH'IeCKoi!: TeopeMbi .llJI.H 6ecCIIHHOBbiX '18CTHII B cny'l<le 'IHCTO MHHM01i BMIIJIHTY.llbi paccesrHHSl, 

Hccne.oosaaae ynpyroro p-d paccesrHH.H npo.oon>KE eTcH. Ha pile. 66 npRBe.oeHbi napaMeTpbi 
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p~p ...... , .. p 

RcA 
d-s -:1"' A 

0,2 

0 iO 

l:l . -
.. -. ·-

ily6ua (nB3 OI1Hl1) 

CWA ( EpyKxeBeu) 

•\ ur.nnH ( Peaep¢. na6op) 

AHrnHH (EnpMunraM) 

TeopeTuq. (nncn. cooTn.) 

20 

Po G~ 

-0,2 \ t . \ 
I ' , 

I I --(,, __ J_~ __ :tt-~------ ------

-o,'t 

p H C. 5. 

PeanhH8SI qacTh aMIIllHTyDhr yrrp) roro p-p pacceSIHHSI ( peaynhT8Thi, npen

cTaBneuubre ua Kou¢epeuUHlO no pH3HKe BbiCOKHX sueprnfi B ily6ue, 1964 r.). 

uaKnoua nn¢¢epeHUH81lbHOro ceqeuHSI yrrp, rroro p -d pacceSIHHSI. TionHwe ceqeunSI yrrpyro-

ro p-d pacce>rHHSI rrpHBeneubr B T8' innue: 

p fsB/c 2,78 6,87 8,89 10,90 
11 

a +{)t ( M6H} 
yrrp. 10,6 ±. 0, 7 10,0 .±. 0, 7 11,5 + 1,5 11,5 + 0,8 

Yrrpyroe p -p pacceSiune B o6nac rn Manhrx yrnoB uccnenoBanocb T8K)Ke c rroMOIDblO 

sMyllhCHOHHOti KaMepbr, rrporrHTanuoti Bone if, rrpH sHeprHH 8,3 fsB. BbrBODbi sToii pa60Tbi coB-

II8D8lOT C BbiBOD8MH, cnenyiDIDHMH H3 IIpE DbiDyiDHX 3KCIIepHM9HTOBi OIIbiT MO)KHO OIIHC8Tb 

KOMII1l9KCHOti 8MII1lHTynofi yrrpyroro p-J pacceHHHH, IIpH 3TOM a == - 0,32 + 0,07; 

rronuoe ceqeune yrrpyroro p-p pacce>r IHSI a = (11,2+ 0,7) M6u; napaMeTp 
yrrp. -2 -

9,8 + 1,2 fsB/c • PeaynhT8Tbi sTore UHKJia uaKnoua nn¢¢epeuunanbHoro ceqeHHH A 

HCCneDOBB.HHtl: DOK1l8DbiB81lHCb H8 XII Jl \e)KnyuapODHOfi KOuclJepeHUHH ITO ¢H3HKe BbiCOKHX 

sueprnfi B ily6ue B aBrycTe 1964 r. 
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a; ... 
~10 ,_, 1,25 

-a f t ~" ~9 l . 
I B 

,, 
tf ~ 

=t 7 ~ t t6 U't §. 
11::: 

0 2 lj 5 B f() f2 ., HI 

.. P11a6 8 (~~ 
~ o/' ........._ 
-a ::f . l -a 

I 45 268 lf 
~ 

'\(:) 

i 

+ 
I.J 

40 

+ 
251 ~ 

J 
't) 
(j 

35 2.311- Q._ 

30 2,f7 
0 2 4 6 8 f(l f2 til 16 

P.~o~ G (rp) 
p H C. 6. 

a) napE!MeTpbi HaKnOHa .llH<fJ<fJepeHUHanbHOJ'O C91f.8.H1UI p•p p8CC9SIHHJI. 
6) napaMeTpbi HaKnOHa .llH<fJ<fJepeHUHanbHOl'O p-d -paCC8SIHHSI. 

:t 
J, 

_i!oo 

101 4.67 9?-

- !00 

~ 
10,90 Of 

10 

~ 
6,87 rg6 

p H C, 7 • 

.llu<fJ<fJepeHllHanhHbie ceqeausr ynpyro ro p-d -paccesrausr. 
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2. Ynpyroe TT- p pacce H HHe a a Manhre yrnbl H3y'lallOCb B 

rpyrrne n. CTpyaoBa. B ocaoee aToft pa60Tbl ne)KHT MeTonH'IeCKoe npenno)KeHHe, c¢opMynH

poeaaaoe COTpynHHKaMH nB3. B K8'19CTBe neTeKTopa nponecca ynpyroro rr-p paccesiHHSI 

HCllOllb3yeTCSI KaMepa BHllbCOHa, perHCTpHpyiOIUaSI CHllbHO HOHH3fiOIUHe npOTOHbl OTna'IH Ma-

llbiX aaeprHA H H9'1YBCTBHTellbH8SI K BhlCOKOHHTGHCHBHOMy UY'J:KY 

MY 'lepea ee pa6oqxA o6~eM. 

TT - Meaoaoa, npoxoname-

B rrepaoA nonoBHHe 1964 r. 6b!llH rrpoaeneHbi H3MepeHHsr nH<jl<jlepeHIIHallhHoro ce'leHHH 

yrrpyroro ,-_p paccesrHHsr rrpH aaeprHH 3,6 rae a o6nacTH yrnoa, rna cymecTaeaaa HHTep-
~ ~ 2 

¢epeHUHSI KynoaoeCKOA H srnepaoft aMIIllHTyn: 1,22.10 'S_(t) ~ 4,22.10 (rae/c). npenaa-

pHTenbHbie pe3yllbT8Tb! 8TOft pa60Tbi 6b!llH nonO)K9Hhl Ha KOH<jlepeHUHH 1964 r. B ny6ae. B 

8TOM 8KCIIepHMeHTe H3 HHTep<jlepeHUHOHHOrO a<jl<jleKTa 6binH OIIpeneneHbl B911H'IHH8 H 3HaK 

peanhaoa 'IBCTH srnepaoA aMnnHTynhr ynpy roro pacceaausr enepen. 

llnsr onpeneneHHSI peanbHOft 'IBCTH 8MllllHTynhi srnepHOrO paCC9SIHHSI OT6HpanHCb llpOTOHhl 

oTna'IH c HMnynhCOM 36 ::: p ::: 86 Mae/ c. nocne nayxpaTHoro npocMoTpa 12 Tb!CSI'I <Po

Torpa<jlna 6hlnO HaftneHo 133 llpOTOH8 OTna tiH, ll9)1{8IllHX B YK838HHOM ebilli~ HHTepaane HM

nynbCOe {a<jJ<jleKTHBHOCTb nayKpBTHOrO rrpOCMOTpa 98%). 

p H C, 8. 

CHHMKR, nony'leHHbie npB pa6oTe Ka Mepbi Bnnhcoaa c pa3HbiMH KQa¢¢nnneHTBMH 
pacmnpeaHsr. Cneaa - npoToH oTna'IH c HMnynhCOM 60 Maa/c, cnpaaa - c RM
rryllhCOM 100 Mas/c. 

Ha pnc. 9 noKaaaao Bhrneneane ynpyrn.:x; c ny'laea • . nBK, npeabrmaromHft ¢oaoBbift ypoaeHh a 

6 paa, cooTBeTcTayeT cny'lasrM ynpyroro p accesransr. Xon nH¢<jlepeanBanhaoro ce'leHHSI (pHc.lO) 

COOTeeTCTeyeT necTpyxTHeHOft HHTep<jlepeHUHH, TaKHM o6pa30M 1 KBK H e p-p pac -

CeSIHHB B 6aBHOft o6naCTH aaeprHA, peanhHOA qacTH 8MllllHTynhi paCC9SIHBSI COOTBeTCTBYIOT 

CHllhl OTT8llKHB8HHSI, 
ReA 

a = = -
ImA 

llono)Keaaoe aa Koa¢epeanBR 1984 rona aaaqeane 
-0 19 

(0,33 +0:32 ) cornacy eTcsr B rrpenenax omB60K c paCC'IBTBHHbiM aa oc-

HOBe nBcnepCBOHHhlX COOTHOill9HHA 3H8'1eHHeM a =-0, 19. C npyroft CTOpOHhi, KBK BRnHo 

H3 Ta6nHUhl 1 H pHC, 11, HH<jlopM8llHSi 0 peanhHOJ:t '18CTH 8MllllBTynhi rr-p pacceHHHSI arre-

pen MO)KeT p8CCM8TpHB8ThCH KBK HeKOTOpOe YK838HBe H8 rrpeBbiilleHBe aKCIIepHM9HT8llbHhiX 

28 



29 



l 

I 

! 
i! 
r:; 

III ~ I 

~ ~' 

i ~ 

dJf_ 
d.IJ 
50 

• 8 ° ·6 .. ·i, • ·2° 0' 2 ° i,." 6., io fl=f!J·8~euH 

p l c. 9. 

Pacnpe.lleneHHe npoTOHOB OT.lla'IH no aenH'IHHe OTKnoHeHHSI 

OT KHHeMSTH'IeCKOn KpHBon. 

\.--r50 I ti t \ 
~J: I 

IDO \ 

\i 
r\ 1' ''f-. ...... __ _ 

g) 

Rt-11 
--~'Jm/1 =-0.-1 

~~-
,, 

tO~ 10"' 
I • 

J.D"
2 -t f'lt) 

p H C. 10. 

0 

/1 = (} - (} KHH 

nucpcpepeHllHS.JibHOe ceqeaHe ynpyt•oro fT :p pacceSJ:HHSio 9-TO~KH, no-

ny'leHHble B nyoae. + -pe~IY.JibT8Tbl pa60Tbi n. BoH.r:tap H .llp. ( BO.llO-

pO.llH8SI KSMepa) • 

3HS'IeHHft H8.ll COOTBeTCTBY~WHMH Be.JIH'IHESMH, paCC'IHTSHHbiMH H3 .llHCnepCHOBHbiX COOTHO

meHHft. I1oCKO.JlbKY BOnpoc 0 cornaCHH C HHCnepCHOHHbiMH COOTBOmeHHSIMH HMeeT cpyH.llaMeB-
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t SXcnepHMOHT, ny5H8 
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9 aKcnepHMeHT. BpyKxaaeu 
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I ----------1 I ----2:--+--11 
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I ,.., 

I 
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· 6opr:HJJ~Htol 

f.l~hf't'l 

TGev /I.e. 
~~~~~~~~~----~ 

t Z 3 ~ S 6 7 I !I .fD I{ 11. IS If 15 . I' .f7 (I f9 Zo 

p H c. 11. 

CpaaHeHHe aeml"mH a = ReA /ImA , nony-.:; eHHhiX SKcnepHMeHTanbHO, 

C p8CC'lRTaHHbiMH TeopeTR'l9CKR no AHcnep :::ROHHbiM COOTHOIII9HHSIM ( cnnoiii

Hbie KpRBhi9). 

TanbHhifi xapaKTep, Heo6xoARMO yMeHbiiiaTb SKcnepRM ~HTanbHbie norpeiiiHOCTH. AnnapaTyp-

Hbl9 norpeiiiHOCTH M9TOAa 1 BKniO'laSI MOHRTOpHpOBaHRe ny'lKa, ll03BOmUOT H3M9pS1Tb ReA 

C TO'lHOCTbro B 15%, 

3. HaMepeuae ynpyroro 11- N pac~~eSIHHSI Ha yron 

IlonyqeHH9 STHX AaHHbiX HM99T llpHHIIHITHanbHOe 3Haq ~HRe AnSI BbiSICH9HHSI xapaKTepHCTHK 

B3aHMOA9ftCTBHSI 'laCTHII npH 6onbiiiHX SHeprRSIX R H9HOTOpbiX BonpOCOB CTpyKTypbi sneMeH

TapHbiX qaCTRIIo fpynnofi <jJH3HKOB ITOA pyKOBOACTBOM 1\. nro6RMOBa B 1964 roAy ITOArOTOB-

neH H Ha'laT Ollb!T ITO H3MepeHRro AR<jJ<jlepeHIIHanbHOrO C9'19HHSI paCCeSIHHSI 11 + -M930HOB Ha 

0 
npoToaax Ha yron 180 npH HMnynbce 3,1 Bsa/c c n:>Mombro HCKpoBbiX KaMep, MarHHTHoro 

cneKTpoMeTpa, CIIRHTRnnHIIHOHHbiX H ra30BbiX qepeHKOBCKHX C'l9T'lHKOB. Ha pHC. 12 noKa3aHa 

CX9Ma KaHana AnSI H3MepeHHSI paCC9AHHSI nHOHOB Ha38Ao fiHcnepCHH 'laCTHII B KaHane no HM-

nynbcy _: 0,4% • 

p H Co 12 

JcpCP.p ::: 01 z 
3QKP.n==ss% 

CxeMa KaHana AnSI H3MepeHHSI pacceSIHHSI nROHOf· HaaaA. 
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N 

10 

8 

15 

4 

930 :140 

L4Mn. nPDTOUOB 
OTilAUa.t: 
-nDnYUOU·Ibl.:4 
- OtKIIUlAEMbllil 

p H C. 13 

Ha puc. 13 npnaeneHbi npenaapnTen;~Hbre peayn&TaTbi, noKa3biBaJOmne pacnpeneneHH.H 

npoTou·oa oT.oa'IH no HMnyn&caM. TiyHKTHJ•OM uaueceuo oJKunaeMoe pacnpeneneHHe an.H ynpy

roro pacce.HHH.H~ KaK aunuo, ¢ou cocTaangeT ueaua'IHTen&uyJO .uonJO OT co6brTHA: ynpyroro 
~ + 0 

pacce.HHH.H. l1aMepeuue ----r\ ( 77. p ) ua yron 180 npn cTon& BbrcoKoA: aueprnu npo
dH 

uaaeneuo anepBbre. 06'he.ouueuua.H ueMenK::>-aurnuA:cKa.H rpynna, ucnonb3oaaamag MaTepua
+ 

nbr 81-cauTHMeTpoaoA: JKH.t:~KoBonoponuoA: H aMepbr, o6ny11euuot1 B UEPHE 17 -M930H8MH C 

HMnynbCOM 4 Eaalc,o6uapyJKHna 24 cnyqa.H pacce.HHH.H 17 -Meaouoa B aa.llHJOJO nonyc¢epy. 

Pacnpeneneuue aTHX cny'laea no yrnaM BhlneTa naaano ueKoTopoe yKaaaHHe ua cymecTBo
+ 

Bauue nHKa B ynpyroM 17 p - pacceHHHH uaaan. B onbiTe, ocymecTB neHHOM B nBs, yJKe 

nonyqeuo uecKon&Ko nec.HTKOB cnyqaea pacce.HHH.H ua yron, cocTaBn.HJOroHA: (a cucTeMe neu-
o 0 

Tpa Mace) :_ 2 oKono 180 • To11ua.H aenH'IHHa .nu¢¢epeunuan&uoro ceqeun.H MOJKeT 6biTb 

nony'leHa nocne OKOH'IaHH.H o6pa60TKH pesynbT8TOB,TIOKa MO:lKHO nHillb CK83aTb, 'ITO 
~ + ~ + 

""77"r ( 17 p>.so0~40 M61cTep. TaKa.H Bem:'IHHa n (17 p ) J8o° CBHaeTenbCTByeT 0 cymecT-
du + d 

BOB8HHH nHKa B ynpyroM paCC9.HHHH Ha3aL 17 -Meaouoa Ha npoTouax. 0KoH'IaTen&Hbre 

cyJK.oeHH.H no aToMy noaony MO:lKHO 6yneT cnenaT&. nocne aaaepmeun.H onbrTa npu 3,1 faa/c. 

4. OnbiT no H3MepeHHJO .nu¢pepeunnan&HbiX ceqeuuA nepeaap.H.t:IKH 

77 -M e 3 0 H 0 B H a n p 0 T 0 H a X n p H 9 H e p r H H 4 f a B nonroToBneu coaMecTuo c 

rpynnaMH H3 Tiparu H BapmaBbi. MeTO.UHIS a: HCKpOBbre KaMepbr, cnHHTHnnsrnnouubre C'I9T'IH-

KH H :lKHJ:lKOBO.t:lOponuasr MHill9Hb, 

5. 3aKOH'Ieua o6pa6oTKa naHHhlX c•nhlTa no uaMepeHHJO ynpyroro pac-

C9SIHH.51 77 -M930HOB Ha BO.t:l0p4)ll9 M9TO.llOM C llHHTHnnBJlHOHHOl'O ro-

.noc K on a. 
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·M 911t (r,S) . 
PacnpeneneHJHI Mp17 nnsr coobrTnil c AK n KK -napaMn~ Kpnahre - pe3ynhTaT 
cno:>KeHnSI cpa30Bhrx oo'heMoB. HopMnpoaKa KpnBbJX npoaeneHa no coohrTnSIM, yKa3aHHhrM 
cTpenKaMn. 

20 

'10 

KK nap111 
N=310 

il (It (5 ~.6 4,7 4~ l.l 2,0 ~~ 2.2 I.J 

M~'nt(rJ6) 

20 

fO 

~- - + 
PacnpeneneHne :atP«PeKTnBHhrx Mace ( 17 · 17+17}- cncTeM nnS! coobrTnil c 
K 0-Me3oHaMn. CooKy noKa3aHo pacnpeneneHne M17+iT- 17 -Me3oHoa, o5-

pa3yromnx M8KCIIMYM Ha cneKTpe B o6nacTP. 96U < M 317 < 1160 M9B. nnaa-
HaSI KpnaaSI - pe3ynhTaT cno:>KeHnSI «Pa30Bhr:ll oo'heMoa. 

P n c. 14 
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Mccneaosauusr peaouaHCHbiX cocTO.SIHHit aneMeHTapHbiX 'I:J:aCTHil 

Pa6oTh1 nposoaHnHcb ua ocuose oe pa6oTKH ljlo"Torpaljluit, nonyqeHHbiX npu o6ny'leHHH 

nponaHOSOit 24-nHTpOSOil: ny3blpbKOSOil: K 9-Mepbl S p831IH'IHbiX aKcrrepHMeHT81lbHbiX YCllOSHSIX. 

Bo-nepshrx, npoaomKanacb o6pa6oTKa ljloTorpaljluil:, nony'leHHbiX paaee :a ny'IKax TT -Me-

30HOS C 8Hepraeil: 6-8 fas H S nyqKe HE!il:TpOHOS C MaKCHMBJibHOft aHepraeil: 10 fas. Bo-

STOpbiX1 npOH3Se.QeHa 8KCIJ03HIJHSI KaMepbl S ny'IKe TT -Me30HOS C HMITYllbCOM 4 fas/c H 
~'PC < 1,5%, S peaynbTaTe KOTOpOit IJOlly'leHO OKOllO 200000 ljloTorpalj!Hil:. qaCTb ljlo-
pc -

TOrpalj!Hii ( 100000) OTnpa:sneHa S na6opaTOpHH CTpaH- ~8CTHHil1 OCT81lbHbie o6pa6aTbiS8IOTCSI 

s nB3. 

fpynnoif nponaHOSbiX nyabrpbKOSbiX K9.Mep ( pyKoso.QHTenb M. Conosbes) uayqanocb o6-

paaosaaae pe30H8HCOS S TT - 'P S38HMO.Qe itCTSHSIX C Y'IBCTHeM H 6ea y'laCTHSI CTpaHHbiX 

'IBCTHilo 

1. nuoHHbie peaoHaHCbi, PO)KlleHHbie co CTpBHHbiMH '18CTHil8MH. 

B qeTbrpexnyqesbiX co6biTJHIX o6aapy)KeHbr MaKCHMYMbi s cneKTpax aljlljleKTHSHbrx Mace cue-
+- - ++ +-+-

TeM '18CTHil l TT TT ) 1 ( TT + TT TT - ) 1 ( TT rr TT rr ) , OTO)K.QeCTSlleHHbiX COOTSeTCT-

CTSeHHO C 
0 

p -MeaoaoM, A 1 -MeaoHol\r c Maccoti 1040 Mas H aeuasecTHbiM ao cux 

nop Me30HOM c MBKCHMYMOM aljl¢eKTHSHO:li MaCChi 1340 Mas. 

0 
neT81lbHOe HCC1le.QOS8HHe P -Meaoaa noKaaano, 'ITO Oli o6paayeTCSI TOllbKO s co6hr-

THHX C MHO)KeCTSeliHOCTbiO 38pH)KeHHbiX qacTHil, p8SHO:li 4, C HliTeHCHSHOCTbiO 40% C 
0 0 - 0 

A K ) - napaMH H c HliTeHcHSHOCTbro - 14% - c ( K K ) - napaMH, npHqeM HliTeH-

CHSHOCTb o6pa30S8HHH 
0 

p -Me30H8 He CE.SI38H8 C K8KO:Ii-nH6o onpeaeneHHO:li senuqHHO:li ne-

peaaHHoro qeTbrpexMepHoro HMnynbca. B 'lBCTHOCTH, He Ha:liaeao npeHMymecTseHHoro o6pa-
0 

30S8HHSI p -Me30HOS S C06biTHHX C M81lbiMH nepe.QaHHbiMH qeTbipexMepHbiMH HMITYJibC8-

MH. DonyqeHo YK838HHe HB COSMeCTHOe o6paaosaHHe 
0 

P -Me30HOS C 
0 

W -Me30H8MH 

H Y * ( 1385) -runepoHaMH. YcTaHosneHCI, qTo KaK rr -Me30Hbi, .SISllHIOIJIHeCSI npo.QyKTB-

MH pacnaaa p 0 -Me30HOS, T8K H C8MH 
0 

p -Me30Hbi s yrnoshrx pacnpeaeneHHSIX s 

c.o.M. HanpasneHbi npeHMymecTseHHO snepe·a. 

PeaynbTBTbi uayqeHHH MBKCHMyMa s pacnpeae.neHHH aljlljleKTHSHbrx Macc -x;pex nuoHos 

H3 qeTbrpexnyqesbiX aseaa rosopsrT o TOM, 'ITO s co6biTHSIX c ( KR ) -napaMH c HHTeH-

CHSHOCTbiO 18% H.QeT o6p830S8HHe A 1 -ueaoHa c Maccoil: 1040 Mas. 3KcnepHMeHTallbHbie 

.Q8HHbie He npOTHSOpeqaT T8K)Ke TOMy, 'iTO A 1 -MeaoH o6paayeTcSI cosMeCTHO c (A K )-

-napaMH. 

A 1 -MeaoH pacnaaaeTCSI KacKa.QHbiH cnoco6oM c o6paaosaHHeM 
0 

p -Me30H8 S 

npoMe)KyTOlfHOM COCTOHHHH. 3TH .Q8HHbie FI1I1liOCTpHpyiOTCH rHCTOrpaMMO:li H8 pHC. 14. 0 Ha6-

1IIO.QeHHH S nB3 K8CK8.QHbiX pacna.QOS .Qpyr:E X pe30H8HCOB C006IJI8Jl0Cb BnepBbie B 1962 roay. 

B aacTosrmee speMSI HMeeTCSI MHoro cnyqae B, no.QTBep)Kaaromux KacKa.QHbiil: MexaHH3M pac-

naaos. 
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AaanH3 cneKTpa a<P<PeKTHBHbiX Mace 'leTbipex 11 -Me30HOB ( 1340 Maa) noKa3an, 

'ITO nosmneane aToro MaKCHMyMa Mo:lKeT 6biTb o6ycnoaneao aecKonbKHMH 81f><P eKTaMH: o6-

pa3oaaaHeM aoaoro pe3oaaaca c Maccoti 1340 Ma 3 u nonyumpHHOti 70 Maa co cxeMoti 
0 

pacnaaa aa p - H JlB8 11 -Me3oHa, A t - H 11 -Me30H H Ha 'leTbipe 11 -Me3o-

Ha; BnHHHHeM COBMeCTHOI'O pO:lK)leHHR -pe3oaaacoa; po:JKaeaneM pe3oaaaca, 
0 0 

pacnaaaromerocH Ha p - H w -Me30Hbi; BnHHHHeM aa cneKTp MaCe 'leTbipex IlHOHOB 

A 1 -pe3oHaaca. 

2. B a p u o a H bi e p e 3 o H a H c bi ( p e 3 o H a H chi, p a c n a a a rom He c g H a A 

r H n e p o a bi H n H o H bi). B co6brTHHX c o6pa3oaa;meM A -rnnepoaoa, conpoBO:lKJlaromHx-

CR ilBYMR H 'leTblpbMH 3apH:lKeHHbiMH 'laCTHUaMH 1 npoBOJlHnOCb H3y'leHBe pe30HaHCOB Me:lKJlY 

runepoaoM H neoaaMB. B aTHX co6biTHRX ycTaaoaneao o6pa3oaaaHe Y""' ( 1385) - rHne-

poaa C Ce'leHHeM ( 129 i:, 38) MK6apH, H3 KOTOpbiX aa )lOnlO C06biTH1!: C MHO:lKeCTBeHHTOCTblO 

3apR:lKeHHbiX 'laCTHil 4 IlpHXOJlH.TCR IlOnOBHHa. 06pa3C BaHHe y*- ( 1385) H)leT Meaee HHTeH-

CHBHO. 

Y* -rHnepoHbi o6pa3yiDTCH a co6biTHRx, rae 'leTbrpexMepHbi1!: nepeaaHHbiti HMnynbc 

HMeeT H30TpOnHoe pacnpeaeneHHe OT 0,6 )lO 2 faa. 

Ha aToM :JKe cTaTHCTH'IeCKOM MaTepuane nponcn:JKanocb H3y'leHHe o6pa3oaaaug 

r( 1660) - runepoaa. B 1964 r. H3Mepeao ceqeaue o6pa3oBaHHR aToro pe30Hf1.HCa, oao paaao 

(30 + 13) MKOapH. 

3. Me 3 0 H H bi e p e 3 0 H a H C bl C 0 C T p a H H bl M H 'I aCT H ll aM H ( p e 3 0 H a H C bl 1 

pacnanaromeecH aa K0
- Me3oHbi e nHoHbr). B 1959 rony aa Koa<PepeauHH no 

<PH3BKe BbiCOKHX aaeprH1!: B Kueae COTPYilHHKH naoo )aTopHH BbiCOKHti aaeprH1!: cnenanH cooo

meaHe o aaonroaeaHH a nponaaoao1!: ny3bipbKoaoti Ka 1.1epe co6biTHR, KoTopoe MO:lKHO ObinO 

TpaKTOBaTb KaK CHnbHOe K 11 -B3aBMoaeficTBHe HnH pacnan aoao1!: qacTHllbi aa K - H 

11 -Me3oHbi. l1aeR CHnbaoro K11 -B3aHMoae1!:cTBJIH acKope 6bma noJlTBep:lKJleaa onbrTaMH 

oepKnHeBCKOti rpynnblo B aTHX OllbiTax ObinO ooaapy><eHO pe3oHaHCHOe K 11 - o6pa3oBaH:He 

c Maccotl: 885 Maa. BonbiiiHHCTBo onbiTOB c o6pa3oE.aHHeM K * (885) Bbmonaeao a cena-

pepoaaHHbiX ny'IKax K -Me3oaoa, nH6o npH Manbn aaeprHHX nHoaoa. llaaabre o po:JKaeaHH 

K * ( 885) B 11 p "' 6 6 -B3aHMOJle.ttCTBHRX npH OnbiiiHJI aaepi'HRX O'leHb e)lHbi. 

B aaaaoM aKcnepHMeaTe H3y'lanocb pacnpeaennane a<P<PeKTHBHbiX Mace ( K 11 ) , ( K 211 

e ( K 317 ) - cncTeM. B ( K 11 )-cHcTeMe ang co6bl'~Htl: c MHO:JKecTaeaaocTbro 3apH:lKeHHbiX 

'laCTHU 4 aa6nroaaeTcR rpynnHpoaKa Mace B patl:oae 730 H 888 Maa. CeqeaHe o6pa3oaaaHe 

K* ( 730) COCTaBnReT - 30 MK6apH H K* (888) - - 50 MK6apa. llnH C06biTHtl: C o6pa3o-

aaaHeM ( K 11 ) - CHCTeM XapaKTepHa aHH30TpOilHtl B C.U.Mo C npeHMymeCTBeHHbiM Bbine-

TOM anepea. B ( K2" J - CHCTeMe c 3apHJlOM ~ 2 aa 5nroaaeM&R aHoManHR a cneKTpe a<P<PeK-

THBHbiX Mace a paii:oae 1100-1200 Maa Mo:lKeT 6biTb o6'bHCHeHa BnHRHHeM pe3oaaacoa 

* K* ( 888) H K (730). B ( 2K17 ) - CHCTeMe c 3apRJlOM, paBHbiM 0, aHOManHtl: ae oo-

aapy:lKeHo. 
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B pacrrpeaeneHHH a¢¢eKTHBHhiX Mace cHcTeMhl K 3tr 

nacTH 1660 Mas. 

Ha6nroaaeTCH MaKCHMyM S 06-

B pe3ynbTaTe rrpoaeaeaaoii cepHH pa150T no H3yqeaHro 6apHOHHhiX H Me3oHHhiX pe3oHaH

coa 3aM9'I9H0 1 'ITO C pOCTOM MaCChi o6pa3yiDUlHXCH qacTHU B03pacTaroT cpe.QHHH HMnynbC H 

cpe.QHHH aHeprHH aTHX 'IaCTHU ( pe30HaHCOII), a T8K:>K9 HX HanpaaneHHOCTb Bhin9Ta ( .QnH 6a

pHOHHhiX pe30HaHCOB - Ha3a.Q, .QnH M930HH>IX - anepea), 

4, f1 0 H C K H p e 3 0 H a H C 0 B Me :>K .Q y C T p a H H hiM H q aCT H U aM H, l13y'IanHCb pac-
0 - 0 

npeaeneHHH a¢¢eKTHBHhiX Mace AK+ - cHcTeM H K K - cHcTeM • .finH AK + - nap HHKa-

KHX pe3oHaHCHhiX nHKOs ae o6uapy:>KeHo. E pacnpeaeneHHH a¢¢eKTHBHhiX Mace K°K - nap 

o6aapy:>K&saeTcH nHK c Maccoii 1060 Mas ::1 nonymHpHHofi 30 Mas. Eonee aeTanbaoe H3y'Ie
+ 

HHe aToro MaKCHMyMa HaTanKHSaeTCH Ha 'l'PY.llHOCTH H.Q9HTHtPHKaUHH K - M930HOB IIpH 

TaKOH OOnblllOH aaeprHH B3aHMO.QeHCTByrom:IX qacTHU, 

5, Hey II p y r He 1T P S 3 a H M 0 .Q e f) C T S H H, l13yqanHCb qeTh1pexnyqeShl9 C06hiTHH Ha 

2300 cnyqaHx. ITonyqeHhi HMnynbCHhle H yr·noBhle xapaKTepHCTHKH naoaoa H rrpoToHos, Pac-

C'IHTaHhl H nOCTpoeHhl CIIeKTphl a¢¢eKTHSHliX MaCe ( 2tr ) - 1 ( 3tr ) - H ( 477 - CHC-

TeM, a TaK:>Ke CHCT9M H3 ( p77 ) , ( p 2tr ), ( p3tr ). PaooTa npearrpHHHTa anH H3y'Ie-

HHH CHCT9Mhl H3 '19Thlpex IIHOHOS B COOhiTHHX oe3 CTpaHHhiX qaCTHUo f1peasapHTenbHhl9 pe-

3ynbTaThl aoKna.QhlsanHCb aa XII Me:>Kayuapoaaotl: Koa¢epeanaa B .fiy6ae. PaooTa rrposo-

.llHTCH coaMecTHO c l1HcTHTYTOM aTOMHoii pH3HKH s EyxapecTe. 

ITonyqeHhi nepBhie npeasapHTenbHhie naHHhie no HccneaoBaHHro pe3oaaacoa c yqacTHeM 

CTpaHHhiX qacTHU B 7T p - B38HMO.Q9HCTBH:HX npH HMIIynbce 4,0 raa/c. B aTOM pa6oTe 

BnepBhie s naoopaTopHH yaanocb IIpOH3Se ::TH pa3.Qeneune Bcex COOhiTHii no rrapnnanbHhiM 

KaHanaM, 

T a 6 n ~ u a 2 

PeoKu,u ~ P* 
lt(N) Ko 

I\K 0
mlt' (m?--o) 876:!:2& 83Zt· 

/\K
0

T{
1

J(mJt(m:,s~ 573!2Lf 4 8f:tf: 
A K+ m Jt (m~1) 726!4'1 

K+(K) 

~= 
16 

582t't6 

3 
5 480±78 

? -= -P;-
A"(N) Ko K+(K-) 

-.77t./l . 79t:./'-l 

-.58t.J2 .28t.l3 
-.63!.19 .70 = .19 

-.56:t.19 .50± 
:.56!:.32 .'-10-!.32 -ltor 32 

• 0 

KoKoNmll. (m~O) 674!45 lt75t.2 
koK+Nm}i (m~1) 5Q5t89 595!6 
KoK-Nmli (m~o) 656t61 601t4 t 463:t~4·.lt5±.2/ .36±.20 .25t.21 
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Pacnpe.ueneHHSI aQ>ll> eKTHBHbiX Mace 
M K

017
_

17
-, +. Ha aepxae~ rucTorpaMMe 

aaaeceao ll>oaoaoe pacnpe.ueneaue, no
nyqeaaoe MeTo.uoM MoaTe-Kapno. 3a-
11TpuxoaaHbi co6biTHSI, ae.uonycTHMbie no 
J:HH9M8THK9, nyHKTHpHaSI JIHHHSI - pac
Hpe.ueneaue 6e3 nonpaBKH. 

N ... 102(170) 

fnaBHbie KPHBbie - ll>a30Bbie o6'heMbi c 
y'leToM Kaaanoa o6pa30BBHH51 pe3oaaa
coa w , p , N33 ,K* (888), K*(730). 

B ~pXHSISI -aopMHpoaaaa aa aecb. cneKTp, 
HH)I{HSISI-no co6biTHSIM c MKa.f> 1,8 faa. 
OT.aenbHO aapucoaaa ll>a30Bbi~ o6'beM .anSI 
p~8KUHH C 'IHCJIOM '18CTHU B KOH9'1HOM CO
CTOSIHHH, p8BHbiM 7. 

I HcTorpaMMa co6biTH~ c ae.uocTaiOme~ 

uacco~ M ae.a. > M N + M K • 



PeaynbTaTbi paooTbi 6blnR 99o.e>meubl &a XII Me:JK.llyaapo.llHOA xou<fJepeHURR no <fJuaRxe Sbi-

coxux aueprRA 1984 I'O,lla 'R somnH S pannopTepCKHA .llOKna.ll IIO CTpaHHblM 'laCTHIIaM 

(D.H. Miller ). 

6. p e a K Jl R H C Y - K Sa H T a M H. 3TOT IIRKn paOOT IIOCSSIIIleH RCcnenosaHRSIM 

a<fJ<fJeKTOS, IIpH KOTOpbiX lt()He'UibiMH IlpO.llYI:TaMH peaKUHH MOI'yT ObiTb H y - xsauTbi. Ha-

nH'lHe HX ycTaHaSnHSaeTCH IIO aneKTpOH-II)3HTpOHHbiM napaM KOHSepCHH y -KBBHTOS S 

paoo'leM oo'heMe nyabipbKosoil: xaMepbi. HuHoonee sa:JKHbiA peaynbTaT ohln nonyqeu npu aaa-

naae naHHbiX o Y - KSaHTax, reuepupyel'.[biX S peaKIIRSIX COSMeCTHO C A -runepouaMB. 

Ha MaTepuanax <fJoTOrpa<fJHA c ,- - M';)30HHbiM IIY'IKOM IIPR HMnynbce 7-8 ras/c nonyqe-

HO yttaaauue ua cymecTBOBBHRe ueuasecTsoro pauee peaouaaca A y ( 1340. Mas) HnR 

A:q ( 1680 Mas) ( CM. puc. 16, 17). 3Tlt paooTa nottnanblsanacb ua XII Me:lK.llyuapo.llHOA 

KOH<fJepeHIIHR IIO <fJR3RKe SbiCOKRX auepi'Hft 1964 I'O.lla. 
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Bo BTOpoM JtBapTane 1964 rotta liO CB060ttHO!l: TeMATHite 6blnll H8.'<18.Tbl pa60Tbl C HC

IIOnb30BaiiHeM nneHO.II: C IlpoliaHOBO!l: Jt&Mepbi1 Of ny'<leHHOft rl -MQ30H8.MH C BWIIyn&eON 4 raa/ c. 

ITp11 npocwoTpe 140 TbiCSI'<I <jloTorpa!flxa oTo6paHo oxono 8 TbiCH'<I B3aHMotteAcTBHA. CIOtta som

nu: C06b1THSI C '<18THblM '<IHCliQM ny'<le!l: H CQlipQB:>JKJ18.IOIDH9CSI HCIIYCK8.HH8M .QBYX HliH 6onee 

Y -JtBaJITOB, C06biTHSI C '<18THblM '<IHCnOM ny'<leA, cpe.QH KOTOpblX 06SI38.T8nhHO IIpHCYTCT-

ByeT M8.Qli8JIHbiA npoTOH1 H CDIIpoBOlK .Q8IOW:H9C.II OtlHHM HnH 6onee 

60% cnyqaeB H3MepeHo ll H.Q8HTH!flHnHpoB8.HO. 

Y - KBB.HTaMH. Oxono 

AHanorH'<IHoro Txrra Hccne.QoBaHH.II nposo.QinHCh Ha MaTepxanax, rrony'<leHHblX rrpu o6ny-

qeHHH JtceRoHoBoA rryablphxosoa xawepbl B nyqxax rr -MeaoRoB 6om:.mHx aHeprua. May-

'<18.liHCb pa.QHaJIHOHHble p8.CII8..Qbl He!l:TpanhHblX p830HaHCHblX '<18.CTHli B pe&KJIHH 

- 0 0 
rr + p .. n +·w .. n + rr + Y • Ha 9800) !floTorpa!flH.IIX 6bmo oTo6paxo 618 3Be3A c 

'<IHCnOM Y -KBaHTOB D • 8. nn.11 400 CJI) '<18.88 MOlKHO 6blnO H3M8pHTb aHeprHIO 

1200 y -JtBB.HTOB. Pacrrpe.QeneHHe· co6blTHA no· a!fl!fleJtTHBHblM Macca.M .Qnst llBYX y -

KB8.HTOB H lllUI 
,o 

-weaoHa H y - KBaHra rrpe.QCT&BnaHO Ha pHC. 18 H 19. nnst 

Cp8.BH8HX.II npHB8ll8H8. !fla30B8.SI KpHBaS1 0 p8.CC'<IHT~HH8..1! ITO M8TOlly ~OHTe-Kapno • 

• 

,,. 

,, 

p H c. 18 

PacrrpelleneHHe co6blTH!l: rro a<!Jcl>eKTHBHuM MaccaM .lin.II llBYX Y -KB8.HTOB. 

0 
Hay'<lanoch polK.QeHHe A - H K - qac·run Ha Hllpax rr -Me30H8.MH C HMIIynb-

COM 9 ras/c. Ha 33000 !floTorpacl>H!l: 6bmo OTo6pa.fO 268 B38.HMOlleACTBHA, corrpoBOlK.QaiOmHXCSI 
0 

V -'<18.CTHU8.MH. 
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" - ( 9 E as) c sr..npoM Xe ( n. c.K.). - aKcnepaMeaTaiibHhre 
.naHHbre~ ----- TeopeTH'IecKoe pacnpe.neneaae, nonyqeaaoe aa ocaoaaHHH 
KacKa.nao11: Mo.nenu MoaTe-Kapno. 

TiocTpoeHbi HMnynbCHbre H yrnoabre pacnpe.ne rteHHSJ. A - H K -'lacTan. Ha puc. 20 H 

21 9TH pacnpe.neneausr. cpaaauaaroTcsr c Bbi'Il!cneaabrMH no MeTo.ny MoaTe-Kapno aa ocaoae 
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P H c. 21 

Ao o ( ) Yrnoaoe pacnpe.ueneHHe H K , po:>K.UBJOIIIHXCSI ao aaaHMo.net!:cTBHH rr- 9 Baa 
C Sl.llpOM Xe B 11800p8TOpHO~ CHCTeMe. () - yron M9:>K.lly Hanp8B119HH9M npo-

AO Ko ,-neTa H1IH H HanpaaneHHeM nepaHqHoro MeaoHa --- - 9KC-
nepHMeHT81IhHbre .naHHbre, - _ - - - '"eopeTHqecKoe pacnpe.neneHHe, nonyqeH-

Hoe H8 OCHOB8HHH K8CK8.llHO~ MO.ll91IH ~OHTe-Kapno. 

BbrnonHeHa paooTa no H3yqeHHlO KB83Hynpyroro ,- N -pacceSIHHSI npH 9HeprHH 9 raa. 

Ha 33000 cpoTorpacpu~ ohmo oTo6paHo 505 o.nHony•reBbiX coobrTHA H 457 .uayxnyqeabrx co6br-

TH~ 6ea y -KB8HTOB H V 0 
-qaCTHU. 

OcHOBHbre peaynhTSThi: 

KBaaHynpyrue ceqeHHSI 

nonHoe ynpyroe ceqeHHe 

Xe 
c 
~ 

( 7,3 ± 0,6 ) 

G ~ = ( 11,3 :!:. 0,8) 

c·
1711 

= (2,31 + 0,26 ) ; 

a 1ltl = (4,98::!:: 0,56 ) • 

11ccne.uoaanacb peaKUHSI ,- + Xe -+ Xe + 4;' c Br.~.neneHHeM pacna.ua f: .... rr o + rr 0 • 

Ha 55000 cTepeocpoTorpacpu~ Ohi1IO oTo6paHo 24 cc obiTHst aToro THna. OueaeHa aHeprusr 96 

aneKTpOHHo-no3HTpoHHbiX nHaHeft, nonyqeHo pacnp4~.ueneHHe coobiTH~ no acpcpeKTHBHbiM Mac-

C8M 4 Y - KB8HTOB. Bepxasrsr rpaauua ceqeHHsr crpouecca 
0 

f -+ 1T O 1T O COCT8B1ISI9T 1 Mfi8p:U. 

feHepaUHSI qacTHU H8 SI.Upax npH 001IbiiiHX 9HeprHSIX 

llnsr MHorHx cpH3HqecKHX aa.naq npe.ncTaansre•r HHTepec ucnonhaoaaHHe MHIIIeHe~ H .ne-

T9KTOpOB, COCTOSIIIIHX H3 C1IO:>KHbiX SI.llep. KpoMe Toro, npH H3yqeHHH 1T -p B38HMO.ll9~CT-

BH~ H900XO.llHMO HM9Tb CB9.U9HHSI 0 B1IHSIHHH npHM4~CH COObiTHti: H8 SI.Upax H8 nonyqeHHhl~ pe-

3Y1lbT8T. C 9TO~ uenbJO npoae.ueao H3yqeaHe reHepanHH cTpaHHhlX qacTHU Ha yrnepo.ne a 
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nponaaoaot!: KaMepe. YcTaaoaneao, 'ITO 3H'l'IHTenbHaSI nonH cTpaHHbiX qacTHU ( - 30%) 

o6paayeTCSI BO BTOpH'IHblX B3aHMOllet!:CTBHl!X a Hllpe yrnepona. TioKa3aHo, 'ITO npHMeCb nap 

CTpaHHblX qaCTHU OT yrnepo!lHbiX COObiTHfi He SIBmleTCSI npH'!HHOt!:, onpenenSII01llet!: UOSiane-

HHe no)!{HblX pe30HaHCOB. 

AaanorH'!Hbre nccnenoaaHHH abmonae flbi nnH aan6onee IIIHpOKo npHMeHHI01llHXCH a !fln-

3HKe SI]:lep oepnnnHSI, KHCnopona, !f!Topa, a IIIOMHHHSI, xnopa, Me!lH, 6poMa, KCeHOHa H CaHHUa. 

Hccnenoaa!IHSI peaKUHt!: c aet!:TpoHaMH 

HccnenoaaHHSl Ha MaTepnanax oony'!E!HHSl 24-nHTpoaot!: nponaaoaot!: KaMepbi, oonyqea

HOfi aer'!TpoHaMH BbiCOKHX aHeprHii, a 1964 rony aenncb rpy nnoii npo!fleccopa tt)!{aH BeH-IOsr, 

1. Hayqanocb ynpyroe A-p pa ::ceSIHHe a o6nacTH BbiCOKHX ( 6on!:>IIIe 2 faa/ c) 

HMrrynbCOB A -rnrrepoaoa H yrrpyroe n - p pacceSIHHe. TipenaapnTenbHbre oueHKH no-

Ka3biBaiOT, 'ITO ceqeane A- p ynpyrorc pacceSIHHH npH HMITynbcax nopsrnKa 2,5 faa I c 

paBHO 20 MO. 

2. Hayqanocb ynpyroe 
0 0 

K - p paCCESIHHe a raaaot!: oonaCTH HMrrynbCOB K -Me30Ha. 

3. HayqanHCb aeKoTopbre '!epTbi MeJ! aHH3Ma oopaaoaaHHH cTpaHHbiX H oobi'!HbiX qacTHU 

B n -N CTOnKHOBeHHSIX ITpH abiCOKHX ( lO 11 faa/c) HMnynbcax IT8ll810IIIHX HeiiTpOHOa. 

Hayqeane MeX8HH3M8 00p830a8HHSI C rpaHHblX '!8CTHU sranSieTCSI O!lHOii H3 OCHOBHblX 38-

ll8'! HeiiTpOHHOM rpyiTITbl nB3, HayqeaHe E8'!8TO CO cnyqaea, B KOTOpblX OllHOBpeMeHHO 38-

perHCTpHpoaaHbl nae aeiiTpanbHbre CTpaaar.re qacTHUbi ( TaK H83biBaeMbre 'napHbre' cny'Ian). 

TipenaapnTenbHbre naHHbre rroKaahrBaiOT, 'ITO a yrnoaoM pacnpenenean:a A 0 
-rnnepoaoa 

0 
B cncTeMe Mace aet!:Tpoaa H npoToHa aaoJIIOnaeTCH acHMMeTpHsr: A -rHrrepoHbi neT SIT 

rrpenMymecTaeaHo aaaan. Oo'bsrcaeane aTor·o a!fl!fleKTa MO)!{HO aat!:TH a Monenn o6Meaa on-

HHM Me30HOM. 

B CBH3H c nayqeaHeM MexaHH3Ma o6paaoaaHHSI cTpaHHbiX qacTHU B napHbiX coobiTHHX 

paccMaTpnaancH AK - pe30H8HC, Cy1lleCTBOBaHHe KOTOpOro B paaee rrpoaonHaiiiHXCSI 

oony'IeHHSIX B TT -Me30HHblX ny'!K8X HeJ!b3SI C'IH'r8Tb ycTaHoaneHHbiM. B paooTax nB8 

HMeeTCSI pe3K8SI ocooeHHOCTb BOnH3H M a¢ :P ( A K ) = 1700 Maa. 

Ha ocaoaaHHH rrpencKaaaaHii TeopHH SU ( 3) CHMMeTpHH 0 cymecTaoaaHHH 2 oapHOH-

HbiX pe30H8HCOB ( CTp8HHbiX H HeCTp8HHbiX ) H8 HeiiTpOHHbiX rrneHK8X HCK8nHCb Kn8CCbi CO

OblTHfi:, B KOTOpbiX MO)!{HO ooaapy)!{HTb aTI! pe30H8HCbi. TaKHe KnBCCbi OXB8Tbla8IOT cnyqan 

c o6pa30B8HHeM 2-x BHllHMbiX oapHOHOB. l1pe)!{ne Bcero ObinH abiSICHeHbl ao3MO)!{HOCTH 
0 

H3y'!eHHH ( A p ) - pe3oHaaca B co6brTHSIX THrra V p • fpy6bre nocTpoeHHSI a4J!fleKTHB-

HbiX Mace Ao H rrpenrronaraeMoro npoT•)Ha H3 :aTHX co6biTH:li rroK83biB8IDT aeKoTopyiO 

oco6eaHOCTb B o6nacTH oKono 2100 Maa, 'ITO cooTBeTcTayeT npencKaaaHHHM su ( 3) 

CHMMeTpHH. 

·t2 

_J 



BTopo~ B03MO:lKHbi1i p~aoHaHc B cHcTeMa>, conep)KamHx 2 6apHoHa, aTo ( p p ) peao-

HaHC HnH pe3oHaHCbi, conep)KaJllHe KpOMe nay:~ npOTOHOB eme 1T -Me30Hbi, TioKa nony'leH 

3$!fle.KT, BbiXonsr IllHfi aa TpO~ayiO OIIIH6Ky Han tP:>HOM, 

4, nnsr npoaeneHHSI ni06biX pa60T Ha He~"pOHaX Heo6xonHMO 3HaTb cneKTp Hef1:Tp0-

HOB, CneKTp HefiTpOHOB 6bin OUeHeH nyTeM BbiHeneHHSI C06biTH~, COOTBeTCTBYIOillHX peaKUHH 

np ... PP" 

5, CoaMeCTHO c rpynnoa TeopeTHKOB 6biJIH pacc'IHTaHbi ¢aaoBbie KPHBbie nnsr caMbiX 

pa3HbiX KOM6HHaUHfi 'laCTHU, B03HHKaiOillHX B N - N aaaHMonelicTBHsrx, a TaK)Ke npor-

paMMbr nnsr HX o6pa6oTKH. CoaMecTHO c BU paapa6oTaHbi H HanaHbi B 1964 rony cneny10-

IllH9 nporpaMMbi: 6 BapHaHTOB reoMeTpH'IeCKHX nporpaMM ( BOCCTaHOBneHHe xapaKTepHCTHK 

cnena) ; 4 aapuaHTa nporpaMMbi uneH-r:HtPHKaUHH co6brTHsr; nporpaMMa HneHTHtPHKaUHH }' 

KBaHTa no nape + -e e j nporpaMMa HneHTHtP 'I:KaUHH n - p ynpyroro paccesrHHsr; npor-

paMMa HneHTHtPHKaUHH KaHanoB peaKUHHj nporpaMMa Bbi'IHcneHHSI 3$!fleKTHBHbiX Mace H nepe

xona B cHcTeMy ueaTpa Mace. Paapa6oTaHbi TBK)Ke npyrHe 6onee MenKHe nporpaMMbi. 

Hccnenoaauusr pac IanHbiX cao~cTB K -Meaoaoa 

Tiponon)Kanuc& uccnenoaaausr pacnanHbiX cao~cTB 
0 

K ~ -Me3oHoB, a TaK)Ke Ha'laTbi He-

cnenoBaHHSI pacnanHbiX CBOfiCTB 
+ K -MeaoaoB. C srHaapsr no anpen& nponon)Kanoc& o6nyqe-

HUe KCeHOHOBO~ ny3bipbKOB01i KaMepbi B ny'l:Ke K+ -Me30HOB, 3a BpeMsr 3KCfl03HUHH B 

1964 rony 6bmo nonyqeao oxono 150 Tbicsrq CHHMKOB npu nayx aapHaHTax pacnono)KeHHH 

annapaTypbi. 

BbinH nponenaHbi nae 6on&IIIHe MeTonH'IecK:ue pa6oTbi, Tiepaasr H3 HHX aaKniO'l:anac& B 

onpeneneHHH aaBHCHMOCTH npo6er-3HeprHsr nnsr aneKTpOHOB, 'ITO nano B03MO)KHOCTb H3Me
O 

pHTb SHeprHIO aneXTpOHOB, }' - KBaHTOB H 1T -Me30HOB, nnsr KCeHOHOBOfi ny3blpbKO-

BO~ KaMepb! nB3 3Ta 3aBHCHMOCTb Hafineu.a B BHne 
Re/100 

E = 39(e 1), e 

rne 3HeprHsr aneKTpoHa Ee Bbipa)KeHa B Man, a npo6er Re B MHnnHMeTpax. Torna 

3Heprusr }' -KBaHTa no 3neKTpOHHO-n03HTpOEHOMY KaCKany H3 n -'laCTHU onpenensreT-

csr !flopMynoa 
Rf/IOO 

= 39 [ ~ e n 1 • 

BTopasr pa6oTa Kacanac& HeKoTopbiX aonp:>coa, casraaHHbiX c ycTaaoaneaHeM paanH'I

Horo pona KoppenauuoHHbiX a¢!flexToB B Tpex'lac:TH'IHbiX pacnanax u aaaepiiiHnac& paapa6oT-

KOA HHTepeCHO~ 3aBHCHMOC:I'H Me)Kny HanpaaneaueM BbineTa }' -KBaHTa H 3apsr)KeHHOft 
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qacTHllbio TionyqeHHbifi: peaynbT8T ll03BOnHn C 6•mbiiiOfi: 9<fl<f>eKTHBHOCTbiO llpOBOJlHTb paapeiiie-

HHe Me)I{JlY HeCKOnbKHMH B03MO)I{HbiMH B8pH8HTllMH B38HMOJle:lkTBHst. 

3a nepBbre mrTb Mecsrnea 1964 r. npocMo~·peHo 260000 CHHMKOB, H3MepeHo H o6cqHT8HO 

a BU oKono 3000 co6biTHfi. 

1. Pacnan + K -MeaoHOB no cxeMe K 118 • nnst nonyqeHHSI 9HepreTHqecKoro Cll9KTpa 

+ + 
~ -Me3oHOB aHanHaHpoaanocb 127 cnyqaea K -pacnenoa. CpenH oTo6paHHhlX 127 co-

6biTHfi: HMeeTcst He 6onee 3-x cnyqaea K -pacnanoa ( npHMecb OT pacnanoa K+ -Meao-

HOB H8 neTy COCTBBnsteT OKano 4%, Oll9HK8 np~MeCH 

oTo6paHHbiX co6biTHA aaf!:neTcst He 6onee 8 cnyqaes 

~ 
•• 
~ 

r' -pacnanos noKaaana, qTo cpenH 

r, 
-pacnanos). 

•• v f---4•"'* 
1-·-4•·1 

QtD Qlf Q~ ClR Ci.?a ti.'¥ tin 

P H ·c. 22 

3HepreTHqecKHfi cneKTp 
+ 

ll -M930HOB B + 
K IJ.S -pacnanax. 

Ha pHc. 22 npencTaaneHbi aKcnepHMeHTE nhHast rHcTorpaMMa H TeopeTHqecKHe cneKTpbi 

Jlnst v s T -aapHaHTOB aaaHMonefi:cTBHst c nonpaBKofi: aa reoMeTpHIO KaMe-

pbi. BHJlHO, qTo cKanstpHbifi: aapHaHT aaaHMOJlE·fi:CTBHSI HCKniOqaeTcst c 6onbiiiOfi: aepoHTHOCTbiO. 

HaHnyqiiiee cornacHe c aKcnepHMeHTanhHhlM cneKTpoM aa6niOJlaeTCSI JlnSI aeKTOpHoro aapHaH-

Ta aaaHMonefi:cTBHSI. TionyqeHHOe pacnpenem•HHe yrnoa a "' (Cosa(l' +y)) 

llOK838HO H8 pHC. 23. 
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dT 
dCo&d. 

4,0 

0,75 

0,5 

q2s 

·to -Qa -q& -Q'+ -0.2 o o.z q4 q6 o,s ~o Cos G( 

p H C. 23 
YrnOBSH KOppenHUHH neiTTOH - y - KBSHT B 

p H c. 24 

+ 
K J.L~ - pacrra.z:tax. 

llsa cny'laSI paz:tuauuoHHoro pacrra.z:ta K + ... rr + + rr 
0 

+ y • 
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Teaaopabrti: H CKamrpHbiti: sapHaHTbi saaHMo.uetl:cTsH.H HCKJIIO'IBIOTC.H c sepo.HTHOCTbiO 99,9%. 

IT pH o6pa6oTKe aToro MaTepHana snepsbre o6aapy}l{eH pa.uHaUHOHHbi:ll: pacna.u K + 

M930H8, COIIpOS0}1{.!l8IOIUH:ll:C5I KOHSepcHe:ll: S B 8Mepe SCeX y - KsaaTos. Ebma onpe.uene-

Ha '18CTOT8 p8.UH8llHOHHbiX pacna.UOS 
-4 

4.10 • npHMep 

K+ ··M930HOS, .UJI.H KOTOpO:ll: nony'ISHO 3H8'19HHe 

+ K - MeaoHa noKaaaH Ha pac 24. TBKoro pacna.na 

Peayn&TaTbi 8THX pa6oT 6biJIH npe.ucTas.1eHbi aa KoH<f>epeHUHIO no tPH3HKe SbiCOKHX aaep-

rHti: B lly6He .USYM.H .UOKJI8.U8MH: "'TpeX'I8CTH'I ibiS nenTOHHbi9 pacna.Ubl 

+ 
"'llsa cny'laSI pa.uHanHoHHoro pacna.ua K -Meaoaa"'. 

0 

K+ , 
-MeaoHoB 1 

2. 11ccne.uosaHHSI .upyrHx pacna.QHbiX csc·1iCTs K 2 -Meaoaoa. CosMeCTHO c rpynnoa 

~11AH fpy3HHCKOti: CCP aasepmeHa o6pa6oTKa 8KCnepHMeaTan&HbiX .uaHHbiX c 6on&woa Ka

Mepbr BHn&coHa. OcaosHbie peayn&TaTbi aTo:ll: pa6oTbi CBO.ll.HTC.H K cne.uyromeMy. ITony'leHa 
0 0 

oueaKa sepoSITHOCTH pacna.ua K 2 -+ 3 rr 1 o6aapy}l{eHHoro B 6onee paHHBX pa6oTax aa 

CHHxpocpaaoTpoae 011.HI1: 

0 0 ) 
W(K 2 -+3r· = 0,28 + 0,08. 

W(K ~ .,. Ece aap.H}I{). 

0 +- 0 0 + + 
11ccne.uosaHbi ocltoSHbre xapaKTepHCTHKH pacn.1.uoa K 2 -+ rr rr rr H K 2 -+ rr - e v 

( OTHOCHT9JibH8.H B9pO.HTHOCTb 1 aaepreTH'I9CKHe H yrJIOSbi9 pacnpe.U9JI9HH.H) • 3TH .U8HHbi9 XO

pOIUO cornacyroTCSI c npasHnOM oT6opa ~I = ~ H c seKTOpHbiM aapHaHTOM pacna.u-

HOrO B38HMO.Ueil:CTSHSI. 

B peayn&TaTe 8THX Hccne.uosaau:ll: 6biJIO ycTaaosneHo T8K}I{e, 'ITO pacnpe.ueneHHe no 

0 ° + - 0 
8HeprHH TT - M930H8 S pacna.Ue K 2 -+ 11 TT TT 38M9THO OTJIH'I89TC.H OT tP830SO:ll: KpH-

SO:ll:. 3To yKaabrsaeT nu6o Ha cyruecTsosaaHe lSyxnHormoro peaoHaHca c M • 350 Mas , 

JIH60 H8 CHJibHOe S38HMO.U9:ll:CTSH9 S KOH9'1HOM COCTO.HHHH. 

0 
CneuH<f>nqecKne cso:ll:cTsa K -MeaoHo 3, KOTOpbre SISJI.HIOTCSI aeo6br'la:ll:ao 'lyscTsnTenb-

-8 
Hb!M .U9T9KTOpOM M8Jlb!X H3M9H9HH:ll: aHeprHH { LlO 10 as) 1 no3SOJIHJIH OCylll9CTSHTb 0'19Hb 

TOHKH:ll: OnbiT no nposepKe cyrueCTSOS8HH.H Ta:c H83b!S89MO:ll: r 8HTHrpaSHT8llHH' { HLl9.H OnbiT8 

6biJI8 npeaJIO}I{9H8 COTpy.UHHK8MH nB3). 

B COSMeCTHO:ti: c na6opaTOpHe:ti: 5ILl9pHbiX npo6neM pa6oTe 6biJIO noK838HO, 'ITO rpasH-
0 - 0 

TBUHOHHbre Macchi K -. H K -Meaoaa oO:HHaKOSbi no aHaKy, a no seJIB'IHHe pa3JIH'Ia-

KFCSI He 6oJiee '19M H8 H9CKOJibKO npOU9HTOBo 

4E 
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nABOPA TOPHSI ROE PHbiX TIPOBnEM 

OcHOBHbie HCcneJlOB8HIHI na6opaTOpHH Sill ~pHb!X npo6neM B 1964 r. npoBOJlHnHCb no cne-

llYIOI1IHM aanpaBneHHSIM: 

1. J13yqeHHe CHnhHb!X B38HMOJleiicTBHii H)"KnOHOB. 

2. J1ccneJlOB8HHe npOUeCCOB cna6oro B38:iMOJleiicTBHSI C yqaCTHeM nHOHOB H MIOOHOB. 

3. J1ccneJlOB8HHSI B o6naCTH <j:JH3HKH H Te:CHHKH yCKOpHTeneli C OOnhiiiHMH TOK8MH THna 

Me30HHbiX <j:la6pHKo TipoBeJl9HH9 paoOTbl no nOBb IIIeHHIO a<j:l<j:leKTHBHOCTH Hcnonb30B8HHH CHHXpO-

UHKpOTpOH8o 

4. Pa3pa6oTKa aoaoli 9KCnepHMeHTanhHoli aimapaTypbr, MaTOJl:JatrecKHe uccneJlOBBHHSI. 

B CBSI3H c TaM, qTo neTOM 1964 r. B nyoae JlOn:>KHB OblnB COCTOSITbCSI H npoXOJlHna 

XII Me:>KilyaapoJlHaSI Koa<j:lep.eauHH no <P H3HKe BhiCOKHX aaeprHii H aoaoii annapaType JlnSI Hc

cne]loBaHHii B 9 TO it o6naCTB, nnaHOBble paoOTbl naoopaTOpHH BbiiTOnHSinBCb C yqeTOM nony

qeHHSI K KOH<j:lepeJIIlHB peaynhTBTOB no pSIJlY H8H6onee nepcneKTHBHhiX H 6nH3KHX K 38Bepiiie

HBIO HCCn9JlOB8HHii. 
B peaynbTaTe na6opaTopBSI CMorna BbiC1 ynHTb aa Koa<j:lepeHUHH c peaynhT8T8MB no 

27-MH p800T8M B o6naCTH <j:JH3HKB qaCTHU BbiC:>KHX 9Hepruii; B o6naCTH HOBbiX M9TOJlOP.o BC

cne]lOB8HHSI B annapaTyphi naoopaTOpHSI npeJlC~'8BBna 3 paoOTbio J1ccneJlOB8HHSI no <j:JH3HKe 

BhiCOKHX 9HeprHli, BbinOnH9HHbi9 B naoopaTOpH ~. COCTBBHnH OCHOBHYIO qaCTb nporpaMMbi KOH

<j:lepeHUHH B JlOMBnnHBpJlHOli o6naCTH 9HeprHii B OCOOeHHOCTH no H3yqeHHIO CHnhHbiX B38HMOJl9ft

CTBHli. TpH COTPYilHHK8 na6opaTopHH IO.M. Ka3apHHOB, A.H. Myxaa H A.A. TsrnKHH BbiCTy

nHnH aa Koa<j:lepeauHH c pannopTepcKHMH JlOKnalBMH. 

CHnhHbie B38HMOJleiiCTBHSI ByKnOHOB H UHOHOB 

1. B o6nacTH cHnhHhiX B3aHMoJleftcTBHli HyKnoaoa npollon:>Kanucb uccneJloBaHBSI nonsrpH

aauHOHHhiX 9<j:J<j:leKTOB B ynpyroM pacceSIHHH H~·KnOHOB. 0 peaynhT8T8X H3MepeHHSI K09<j:l<j:JHUH

eHTOB cnHHOBOli KoppensrUHH B ynpyroM p-p pacceSIHHH npH aaeprHH 315 Maa 6brno coo6-

meao B pa6oTe IO.M. KaaapBHOBa, c:>. nerapa, r. TieTepa II Jlp. nepBoe B3MepeHHe napaMeT-

0 
pa Tpoftaoro pacceHHHSI R B p·n pacceSIHHH npH aaeprHH 605 Maa Jlnsr yrna 90 B 

c.u.M. 6binO npoBe]leHo IO.M. KaaapBHOBhiM, c:>. nerapoM, A.¢. nncapeBbiM H Jlp. nmr 9TOli )1{9 

aaeprHH npoToBOB B.M.fonoaBHbiM, 11. BhiCTpBUK:F:M H Jlp. npoBeJleHbi H3MepeHHSI Ko9<j:l<j:lauaeaToB 

CnHHOBOii KOpp~nSIUBB npH ynpyrOM paCC9SIHBB U0.1HpB30B8HHhiX npOTOHOB npOTOH8MB. fpynnoii 

B.M. fonoaBHa nccneJloBanach TBK:>Ke nonsrpn~:auHSI H Jlenonsrpnaauasr B 

cesaBB npa aHeprBB 635 Maa. 

B p-p -pac-

B nocneJlaee apeMH BHTepec K <j:laaoBOMJ aaanaay JlBHHhiX o HyKnoa-HyKnOHHOM pac

cesrHHH Obln 38HOBO Bbi3B8H HOBblMH TeopeTHqaCKBMH pa60T8MH, OnHp8IOIUHMHCSI H8 CHMM9T-

pHIO su (6) • naacoa H Kcoar o6paTHnH Bl:BMBBHe Ha To, qTo B HyKnOH-HyKnOHHOli CHC-
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TeMe .llOmKHbi IIpH H9KOTOpbiX IIpe,llnonO>K9HH.SIX :ymeCTBOB8Tb III9CTb pe30H8HCHhiX COCT05IHHA
1 

.llBYM5I npe,llCT8BHT9n5IMH KOTOpbiX 5IBn5IeTC5I .llei!:·rpOH H BHpTyanbHbii!: ,llei!:TpOHo nng 9THX pe-

30H8HCHbiX COCTOSIHHi!: 6btn8 nony'l9H8 Ilp0CT8s:I l.i8CCOB8s:I <jlopMyna, napaMeTpbi KOTOpOi!: on-

penemlnHCb no M8CC9 .ll9ATpOH8 H no IIOno:lK9HH 0 M8KCHMYM8 B C9'19HHH peaKUHH 

KOTOpag 6bin8 H3MepeHa B na5opaTOpHH .SI.ll9pHblX npo6neM H9CKOnbKO neT H838.ll. 

p {8) 

1 

0,5 

90D 120° 

-as 

x 6epKnu 1963 

o ,/l tjdHQ f96lf 

cj:JaJoGblu aHanu.3 
Ponepa !5eptrnu 1954 

150' 
87[ 

p H C. 25 

48 

+ p + p -:d+:7T, 

___....... 



Pe3yJibT8Tbi H3MepeHHfi nonSipH38UHH npoToHOB OTJla'l:H npH pacceSIHHH oTpHUaTeJibHbiX 

naoaos c ::meprHefi 300 M::m 6brnH llOJlOMeHbi Ha \\eMJlyHapOilHOH Koa¢epeHuHH a lly6He 

H.M. BacHnescKHM a Jlp. ITo llBHHbiM aTHX H3MepeaHii: H paaee H3Mepeaaoli seJIH'l:HHe ce

'l:8HHSI 6b!Jl npoBe}leH lP830Bbifi 8H8J1H3, COllOCT8BJ13HH8 pe3yJlbT8TOB KOTOpOrO C aKCI18pHM8H

T8JlbHb!MH llBHHbiMH npeJlcTasneao aa pHc. 25. 

PaccesmHe 
+ 

1T -M830HOB H8 npOTOH8X llpll TOll )1{8 aHeprHH 6b!J10 H3Mep8HO H npo-

aHaJIH3Hpcsaao paaee. TaKHM o6pa3oM, cosoKyrraJCTb scex llBHHbiX o pacceSIHHH 

30HOB Ha ayKJIOHax a pafioEe 300 Mas OK83biBae"cSI oco6eHHo xoporno H3yqeHHofi. 

" -Me-

llaHHbre, OTHOC51IIIH8CSI K aHepr.HH 300 Mas, 38HHM8K>T npoMeMyTo'l:Hoe MecTo M8MilY 

06J18CTbK> OTHOCHT8JlbHO HH3KHX aaeprHfi llHOH-HYKJlOHHOrO B38HMOJl8fiCTBHSI H 06J18C~bK> 

Bb!COKHX aaeprHHo 

HHMe 300 Mas npoBelleH llOBOJlbHo JleTaJihHbiti: ¢a3 oahrli aaanH3. Bbrrne 300 Mas ¢a-

30Bhlfi aHaJIH3 JlenaeT JIHIIIb rrepawe rnarH. 

<Pa30Bblfi 8H8J1H3 Jl8HHb!X s6JIH3H 300 Mas, HpOB8Jl8HHblll B na6opaTOPHH SIJl8pHb!X npo6-

J18M, Il03BOJ1HJ1 OTJl8Tb I1p8Jlll0'l:T8HH8 nepsofi rp~'ll!le Ha6opa <jla30BbiX CllBHrOB B IIIHpOKOH 

o6nacTH 6onee BbiCOKHX aaeprHfi. 

ITonyqeHHbie B na6opaTopHH HOBbie ll8HHbi8 0 HYKJIOH-HYKJIOHHOM H llHOH-HYKJIOHHOM 

B38HMOJleficTBHH cocTaBHJlH ocHoBHYK> 'l:BCTb panrropTepcKoro llOKJ18Jla ID.M. Ka3apHHosa aa 

KOH<jlepeHUHH 1964 r. B lly6ae. 

2. AaaJIH3 250 TbiCSI'l: cTepeo<jloTorpa¢Hti:, nonyqeHHbiX rpynnoli f.H. CenHsaaosa aa 

MHilKOBOilOpOilHOH KaMepe a ny'l:Ke ITHOHOB c aaeJrHeii: 340 Mas, rro3BOJIHJ1 co6paTb o6rnHp

Hbre ll8HHbre o poMJleHHH M830HOB M830H8MH. B paccMaTpHsaeMofi o6nacTH aaeprHii aaH-

+ 
6onee HHT8HCHBHOH OK838J18Cb pe8KUH51 

0 
1T + J:-" +" +n. llpyraSI B03MOMH8SI pe-

8KUH51 1T OK838Jl8Cb B H8CKOJlbKO pa3 M8H88 B8p051THOfi. 

YllHBHT8JlbHbiM ¢aKToM, o6aapyMeHHhiM srrE pBbre aTofi rpynrrofi a 1962 r., SIBHJIOCb 

TO, 'iTO B8J1H'l:HH8 C8'l:8HH51 llpOU8CC8 C HCllYCK8HH8M )!{8CTKOrO r8MM8-KB8HT8 

1r + p - 1r + p + y rrpH aaeprHH raMMa-KBaHTOB 6onee 100 Mas oKa3anacb 6nH3-

o 
Koli K ceqeHHK> peaKUHH 1T + p - 1T + 1T + p CosoKyrrHOCTb orrbiTHbiX JlaH-

HbiX 8BTOpOB IlpHB8Jl8H8 B T86JIHU8X H II 

EonhrnaSI aenH'l:HHa ceqeHHSI peaKUHH 1T 1T p y no cpasHeHHK> c TeM, qe-

ro MOMHO 6biJ10 6bi OMHJl8Tb H8 OCHOB8HHH IlpOCTb!X OU8HOK TOpM03HOrO H3JIY'l:8HHSI, CBH

Jl8T8JlbCTBOB8J18 o aanH'IHH HOBbiX HCTO'IHHKOB MeCTKHX raMMa-KsaaToB. 3To HHTepecHoe 

o6CTOSIT8JlbCTBO H 38CT8BHJ10 8BTOpOB Tlll8T8JlbHO H3y'l:HTb o6HapyMeHH08 SIBJ18HH8, a T8K-

49 



)Ke rrpenrrpHH5!Tb TeopeTH'ieCKHtl: 8H81IH3 ero COBMeCTHO c JTT¢ ( n.n. CoJIOBbeB, B.A. Me

mep5!KOB). K rroHBneHHID TBKHX )KeCTKHX raMM8-KB8HTOB (p~~:c.27) Morn~~: rrpHBOJlHTh 

p H C. 26 

CHHMOK rrpouecca B38HMOJleti:CTBHH OTpHUaTeJibHOrO IIHOH8 C IIpOTOHOM 

B )KHJlKOBOJlOpOJlHOIT rry3blpbKOBOH K8Mepe. 

Tipouecc 

- + p -+ TT -'71 + n {1) TT 

-TT+p-+17 170p (2) 

TT +P-+TT-YP (3) 

'LJHCJIO CJiy-
(M::m) qaeB peaK-

nu ( 1) 

290 300 

344 324 

sao 573 

Ta6 n Hna 1 

'LJHCJIO IIOJIH. 
C06biTHrr ( lQ-27 CM 2 

337 1,50 + 0,10 -
51 0 23+0,04 

'. -0,07 

39 0 17+0,06 
, -0,04 

Ta6 n Hna 2 

(B rrponeHTax) ( lQ-27 CM2 ) 

26 + 9 0,61 + 0,13 - -
39 + 8 1,50 + 0,10 - -
44 + 7 1,93 + 0,16 

50 

TipHMe'laHHe 

1lm1 Ey> 70 M3B 

( J0-27cM ) 

0,16 + 0,06 

0,57 + 0,12 

0,85 + 0,15 



p H c. !!7 

npoueccbr panaauaouuoi% paapstllKH (3,3) peaoaaEca. Cym:ecTseaayiO ponh TaK)I{e Mor arpaTh 

npouecc lPOTOpO)I{ll9HHSI ITHOHOB Ha ITHOHBX Y + TT - TT + TT • Tm:aTenhHbl~ aaanH3 H aaaqH-

TenbHOe ysenuqeaue qucna cnyqaes rro3BOnHnH oTnenHTh BKnan aToro nocnenaero npouec

ca. TaKHM o6pa30M, B peaynhTaTe nposeneHHbl:X B na6opaTopHH HccnellOBBHH~. ITO-BHllHMO

My, snepBbie ynanoch nonyqHTh uerrpOTHBopequsJ,re cseneHHSI o6 aMnnuTyne aToro SK30TH-

qecKoro npouecca. 

$oTOp0)1{ll9HHe ITHOHOB HB ITHOHBX HrpaeT crm:eCTB9HHYIO ponh B npouecce ¢oTOp0)1{ll9-

HHSI M930HOB, H B HaCTOstm:ee Bp9MSI B pstlle na6-)p8TOpRA:, rue HayqaeTCSI ¢oTOp0)1{ll9HHe Me-

30HOB1 nposollstTCSI uccnenosaHHst c uenhiO onpe~enHTh aMnnHTYllY aToro rrpouecca. Ba)I{HO 

OTM9THTb1 qTQ rronyqeHHBSI B na6opaTopHH SillepliblX rrpo6neM TQ'qHQCTb OK83biB89TCSI ll8)1{9 

H9CKOnbKO 6onee BbiCOKO~, qeM B OITbiTBX, rrpOB•)llHBIIIHXCSI llO CHX rrop HB aneKTpOHHbiX YCKO-

pRTenstx. 

3. fpynrra B.M. Canoposa, KoTopast npoBOllHT uccnenosaHHst c rroMOIIXbiO ¢oToaMynb

cafi, B npoiiinoM rony snepBbre nonyqana llSHHhre o rrpouecce TaK H83biBaeMo~ llBOA:Hoil: ne-

p Jl c. ~· 
Cnyqa:lt llBO:ItHOil: rrepeaapstllKH rronO)I{RT9nbHO H OTpiiUaTenhHO 38pSl)I{9HHbiX ITHOHOB B 

¢oToaMynlt<:RH. 
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+ 
Me3oBoB Ha R.o:pax. ITpcuecc H.o;eT, no-BH.tlHMOMy, no cx~Me: peaapsl.!lKH TT 

+ 
TT + Jl _., 

0 
TT + p 

L,o+n- rr + P 
Bcne.tt aa nepBhiM peaynhTaToM :3TOI1 rpynnhi B Hccne.ttoaaHHe aToro npouecca pa3HhiMH Me-

TO.tlBMH(B TOM '!IICJie C :31IeKTpOHHKOi1:) BK1I!O'!l1IHCb <jJH3HKH pa3HbiX CTpaH (UEPH, cf>paHUHH). 

ITonyqeHHbie HMH peaynhTBTbl ITO.tlTBep)!{.[{8!0T :l8K1I!O'!eHBe rpyiTITbl nHn. 

B 1964 ro.o:y TO~ )!{e rpynnofi aBTopoa c6Hapy)!{eHa .o:aofiHaH nepeaapH.r:tKa oTpHUaTenh

HbiX ITROHOBo HaMepeHBSI ITOJIHblX ceqeHH~ :3TOrO rrpouecca B HHTepaane :3HeprHfi 30-140 ~:3B 

ITOK8381IH, '!TO Be1IH'!HH8 Ce'!eHHSI .[{1ISI OTpHUBTenbHbiX TT -Me30HOB 3H8'!HTe1IbHO MeHhille 

ceqeHHSI rrpouecca .O:BOfiHOfi nepe3apHLtKH IT01IOHHTe1IhHblX ITHOHOBo 3TOT 0)!{H.[{8BillH:ltCSI, HO 

nRillh He.r:taBHO o6Hapy)!{eHHhifi rrpouecc, Bbi3hiBiteT 6onhmo11: HHTepec pa3HhiX rpyrrrr Hccneao

BaTenefi, oco6eHHO a cBH3H c B03MO)!{HOCTh!O J6pa3oBaHHH Heo6hi'!HhiX H.o;ep. CoBceM He.o:aa-

HO CT81IH H3BeCTHbl rrepBbie pe3y1IhT8Tbl HCC1I€.0:0B8HPili ITpOUeCCOB .[{BOil:HOfi rrepe3apSI.tlKH, 

rrpoBe.tteHHhiX B AMepHKe Ha nerKHX H.r:tpax. CorrocTaBneHne pe3y1IhTBTOB, rrony'!eHHbiX TaM Ha 

4 
He , .ttnH KoToporo He yaanocb o6Hapy)!{HT:, rrpouecca .tlBOliHoli rrepe3apH.r:tKH, c rrepBhiMH 

.O:BHHhiMH 0 .O:BOil:HOli rrepe38pH.o;Ke H8 Be , rr::>ny'!eHHb!MH B Lly6He, H C LtBHHhiMH, rronyqea-

Hb!MH ll1IH 6onee TSI)!{eJibiX H!lep pa3Hb!MH rpyrr :IBMH, ITO-BH!lHMOMy, IT03BOJIHeT rrpHil:TH K 38K-

1I!O'!eHH!O, '!TO B OCHOBe rrpouecca llBOHHOH rrere3apH!lKH HBXO!lSITCSI KpaTHbie CTOJIKHOBeHHSI 

HyKnOHOB. Ha rrepBOM 8Tarre 3apH!l ayKnoHa ME·HHeTcH Ha oaHy e.r:tHHHUy, Ha BTopoM - eme 

Ha O.O:HY eJJ.HHHUY. 

3TOII )!{e rpyrrrrotJ: COTpy.O:HHKOB na6opaTO)lHH HJJ.epHb!X rrpo6neM rrpOLt01I)!{81IIICb B8)!{Hb!e 

HccneaoBBHHH rrpoueccoa o6pa3oBaHHH Me3oHoB Me3oHaMH c uenbro rrony'!eHnH caeaeHHM o 

ITHOH-ITHOHHOM B38HMOJJ.etiCTBHH. B 1964 f'OllY HccneJJ.OBBHHH 6bl1IH HarrpaBneHbi Ha ITOBbiiiTe

HHe TO'!HOCTH aaHHhlX o anHHax pacceHHHH. H3:•epeHhl rronHhle ceqeHHH o6pa3oBaHHH Me3o-

HOB OTpHUaTeJibHb!MH ITHOHBMH HB ITpOTOHBX ll1I'i illeCTH 3Ha'!eHHil: 8HeprHif P HHTepaane OT 

200 flO 300 MaB. nonyqeHbi, rro-BH!lHMOMy, Hal16onee TO'!Hbre 3Ha'!eHHH pa3HOCTH ll1IHH 

pacceHHHsr (a 2 - 80 ) = (0,25 + 0,05) _!_ 
- m

77 
c 

4. A.M. BanJJ.HHhiM H A.A. KoMapoM ( cf>HAH) 6brnH BbillBHHYThr TeopeTH'!eCKHe apry

o 
MeHTbl B IT01Ib3Y cymecTBOBBHHH, HBPHllY C 06bi'IHbiM, apyroro HeftTp81IbHOf'O 7T -• Me30H8 

c Maccoti, 6nn3KOH K Macce o6hr'!Horo TTO -!l!e3oHa H TaK)!{e pacrraaaromerocH Ha .O:Ba 

T'BMMB-KBBHTB. 

C uenb!O rronyqeHHH Ha.O:e)!{HOT'O OTBeTa HB BO;rpoc 0 cymecTBOBBHHH !lOIT01IHHTenbHOT'O TT O 

Me3oHa rpyrrrraMH IO.Ll. ITpoKomKHHa H A.A. THJIKHHa 6brno rrpoBeaeHo TmaTenhHoe Hccne-

llOB8HHe yrnOBOT'O pacrrpeaeneHHH T'BMMB-KBBHTCB C ITOMOillb!O crreUH81IhHO C03Jl8HHOH ll1IH 

8THX ueneil: B 1963 f'. f'OllOCKOITH'!eCKOH ycTBHOBKif H3 1500 C'!eT'!HKOB. 3Ta YCT8HOBK8 o6-

0 
naaana BhiCOKHMH a¢¢eKTHBHOCTh!O H pa3pemeHH•~M no yrny ( yrnoaoe pa3pemeHHe 1 ) • B 

rrepBbiX H3MepeHHSIX yrnOBOT'O pacrrpe.o;eneHHSI T'BMMB-KBBHTOB 1 rrpoBeJJ.eHHbiX 8TOH rpyrrrroil:, 
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p H C. 29 

fo~OCKOnH~eCKBH yCTBHOBKB H3 1500 c qeTqHKOB ~nH perHCTpBUHH raMMB-
0 

KBBHTOB OT paCIIMB rr -Me30HOB. 

OblnH nonyqeHbl BBM9KH HB cymeCTBOBBHHe HOB01l: qacTHUbl. CymecTB9HHOe IIOBbiiiieHHe CT8-

THCTHKH II03BOnHnO npHftTH TeM He MeHee K 38Kn iDqeHHID 00 OTCYTCTBHH T8KOB01l:. Pe3ynb-

TaT STOro HCCne~OBBHHH He TOnbKO 38Kpb!B8eT 0 HY H3 TeopeTHqeCKHX B03MO~HOCTe1l:, HO 

TaK~e noMoraeT npH aaanH3e pg~a oonee cno~Hbrx npoueccoa. 

06paOOTK8 ~8HHbiX 1 nonyqeHHbiX B :3TOM HCCne~OB8HHH, II03BOnHn8 cnenaTb 38KniDqe

HBe 0 BepxHeM rrpe~ene BepOHTHOCTH p8CII8~8 He 1l:TpanbHOrO IIBOHa HB 3 raMM8-KB8HT8. 

Pacrra~ r
0 

-Me3oHa ua TpH raMMa-KBBHTa 3anpe rneH Tpe6oBaHHeM C - HHB8pH8HTHOCTH. 

Tio:3TOMY :3TOT npe~en MO~eT cny~HTb HeKOTOpO P Mepo1l: nng :3KCrrepHMeHT8nbH01l: npoBepKH 

TOrO, C K8KOft TOqHOCTbiD COXp8HHeTCH C - 'I eTHOCTb B CHnbHbiX H sneKTpOM8rHHTHbiX 

B38HMO~e1l:CTBHHX. XoTH HHKTO B H8CTOHrnee Bpe MH He COMHeBaeTCH B CIIpaBe~nHBOCTH HH-

BapH8HTHOCTH OTHOCHTenbBQ 38pH~OBOrO COIIpH~e HH ~nH :3THX B38HMO~e1l:CTBH1l:, IIpHM8H 

:3KCnepHMeHT8nbH8H npoaepKa C 8HTHIIpOTOH8MH IIpOBe~eHa IIOK8 erne H8 ~OBOnbHO HeBb!CO-

KOM IIO TO'IHOCTH ypOBHe BBH~Y Mano1l: HHTeHCHBHOCTH IIY'IKOB 8HTHIIpOTOHOB. 
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B 

T< 

n 

H 

n 

c 

1 

TpeooaaHHe C -HHB8pH8HTHOCTH npHBOaHT anH ceqeHH~ nponecca 

p + p - 77 + 77 + p (u (0)) 

p + p 
1- - + 

77 + n + p (u (0)) 

K COOTHOllieHHlO 
+ 

u (()) = rT (77- () ). 

3To paaeHCTBO ObinO npoaepeHo c T•)qHOCTblO, onH3KOH K 20 % • c H8CKOnbKO nyqrueii 

TOqHOCTblO ( 15%) nonyqaeTcH aaKnlO~·eHHe o cnpaaennHBOCTH 

H3 Toro ~aKTa, qTo OTHorneHHe aepoHTHocreii: pacnana ( 77 ... 3y 

HaM:neHHoe a paooTe JO.ll. ITpoKoruKHHa H &...A. THnKli:Ha, cocTaBnHeT 

W(77°-3y) 

W(IT 0
- 2y) 

-3 
< 1. 10 

Cna6bie aaaHMonei!:cTB.HR .H tPH3.HKa MlOOHOB 

C -HHBapHaHTHOCTH 

H ( 77°-+ 2y ), 

1. B 1964 r. rpynna ~.H3HKOB a cocTHBe B.C. Eaceeaa, B.C. PoraHoBa, <P. Klt:nbO.HHre

pa, B.A. qepHoropoaoii: nponon*ana .HccnenoaaHHe yrnoaoro pacnpeneneHHH Heii:TpoHoB, Be-

nycKaeMbiX npB rrornomeHHH ITOnRpH30B8HHbl~ I.L -M830HOB RapaMB: 

P. + Z -+ ( Z - 1 I + n + v 

Yrnoaoe pacrrpeneneHHe He~TpoHoB np~Moro nponecca HMeeT BHn 

Nn((J)- 1 + .\PIL cosO, 

rae () - yron Me*nY CIIHHOM P. -MeaoHa H HanpaaneHHeM BbmeTa He1hpoHa, 

A - Ko81j:>~HOHeHT acHMMeTpHB, 

pll nonRpBaan.HH IL -Me3oHa Ha K - opoHTe MeaoaToMa, 

Ha oceHHeil: ceCCHH YqeHoro CoaeTa o:1.Hl1 B 1962 r. anepBbie cooomanocb 0 TOM, 

qTo ITO aaHHbiM, nonyqeHHbiM B n.fffl, ITpH i501!bllili:X 3HaqeHHHX 8HeprBH H8i!:TpOHOB 
40 

En > 25 Mas, ~cnycK88MbiX rrp.H ll -3B.'CBBTe B Ca • K08~~ JIOBeHT aCHMMeTpHB 

A onH30K K - 1. UenblO aKcrrepHMeHTa BbiiTonHeHHoro B TeKymeM rony ( peaynhTaTbi 

aToro OITbiTa Obin.H nono*eHbi Ha XII Me*nyHaponHoii: KOH~epeHOH.H no ~H3HKe BbiCOKHX 

aHeprHil: 

oonblliHX 

aHaqeHHe 

B nyoHe). ObinO H3MepeH.He l. HB apyroM Hape H npoaBH*eHHe B CTOpoHy 

En • l1cnonb3YR B KaqecTae MHIDeHH cepy, rpyrrrra rronyqHna nnR En .. 45 MaB 

A , TaK*e 6naaKoe K - 1. 
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-(d..j3) 

~ ---------f1-r-------
q6 l 
~; --- l ____ (cl} ----QO~--~--~--~---L---=--~60~~ 

to 20 .JO 40 so En 

p H c. 30 

PeaynhTaT H3MepeHH! npHBeAeH ua pHc. 30. Kpsttusrsr cnpaaa TO'IKa 

AnSI cepbi, OCTBnbHbie TO'IKH - 8TO peaynhTBTbi H€38BHCHMbiX H3MepeHH:ll: 

:3TO ABHHbie 

A KBK cpyHK-

UHH En , cAenaHHbiX B npomnoM roAy. B aacTOSliUee apeMsr ae aa:ll:AeHo ynoaneTaopuTenb

aoro T90peTIPteCKOrO OO'bSICHeHHSI 8THM HCKniO'IHTI!nbHO HHTepeCHbiM cpaKTBMo 

2. HecKOnbKO neT HaaaA B naoopaTOPHH SIAeOHbiX npooneM H ApyrHx naoopaTOpHSIX 6bi.-

nH H3MepeHbi BepOSITHOCTH oeapaAHllllHOHHOrO Aen€HHSI SIAep u H Th • 3aaqeHHSI HX 

OKaaanHCb Ha nopsrAOK MeHbme npeACK838HHbiX TecpeTH'IeCKHo Ha-aa Manoro aoconroTaoro 

!lbiXOAB BKTOB AeneHHSI - 5%) OilbiTbi ITO H3yqe iHID :3TOrO HOBOrO MeXaHH3M8 neneHHSI 

srAep aeaAe obrnH rrpHocTaaoaneabr. B ABnhae:ll:meM 3apeuKPI:ll: H AP· BbiCKaaanu MbiCnh o TOM, 

'ITO RpH'IHH:O:ll: "8HOManHH" SIBnSieTrn H3MeHeHHe 68)bepa rreneHHSI BCneACTBHe IlpOAOJl)I(HTenb-

aoro npe6braaaHsr B srApe oTpHuaTenbaoro IL -.111eaoua, rrpH'IeM H3MeaeaHe TeM Meabme, 

tteM oonhme aTOMHbiil: aoMep srApa. llnsr npoaepKH aToro npeAcKaaaHHSI rpyrrrra cpH3HKOB B 

cocTaae A.E. HraaTeHKo, M. TieTpamKy H np. Me·roJloM raaoaoii: CUHHTHnnsruHoauoii: KaMe-

pbr ua TpaKTe, cpoKycHpyromeM -Me30Hbl 1 H3 v!epHna OTHOllieHHe BepOSITHOCTH neneHHSI 
~llll 

Pu srAep H 
238 

U 1 OliO OK838J10Cb paBHbiM 7, 5 + 3,0. 

TionytteHHhiil: peaynhTaT aaxoAHTcsr B xopomeu cornacHH c TeopeTHttecKHMH rrpeAcKaaa-

HHSIMH 3apeUKOrO H Ap. 3TO OOCTOSITenhCTBO SIB;rsreTCSI O'I8Hb Bll)I(HbiM, IlOCKOJlbKY OHO 

yKB3braaeT ua To, 'ITO TpaucypaHOBbre aneMeHThr, JraK aarrpHMep Pu , CTBHOBSITCSI YA06-

HhlMH oo'beKTaMRAnsr KOnH'IeCTBeauoro HaytteHHsr ~exaHH3Ma 6eapanHauuoauoro neneaHsr, H 

B OC06eHHOCTH MeXllHH3M8 K8TanHTH'IeCKOrO AeneBHSI SIAep, rrpeACK83biB8eMoro 3apeUKHMo 

3. IO.ll. TipoKomKHHbiM H AP· aa XII Me)l(ttyaapoAayro KoHcpepeauHro B llyoae 6brnH 

rrpeACTBBneHbi OKOH'I8TenbHbie A8HHbie :3KCI1epHMeH'I 8J1bHOrO HCcneAOBBHHSI 6eTa-p8CI18A8 ITH-

OHB. ITonytteHH8SI aenH'IHHa OTHOCHTenbHOH BepOSITBOCTH AJ1SI :3TOrO peAKOro rrpouecca 

+ 0 + -8 
W ( TT - TT + e + v ) = ( 1,1 + 0 2) 10 
~(~+~----~+--~~v--~)-- , 
wrr---p. + 
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'1" 

rroaTaep~aaeT rHrroTe3y o coxpaHeHHH aeKTopHoro TOKB a cnaobiX B3BHMonetl:cTBHHx. Koac-

TBHTB G , xapaKT8pH3yiDIII8B oeTa-pacrran ITHOHB, COBrranaeT C B8KTOpHOH KOHCT8HTOH 

G f3 , xapaKTepH3YIDme i1 f3 -pacrran Hnep : G = (1,03 -t_ O,ll)Gf3 B CBH3H c TeM, 

qTQ paOOT8 ITO H3yqeHHID oeTa-pacrrana ITHOH8 rrpHHBUne~HT K Bhlll8IDIIIHMCH HCCneaoBBHHHM 

KBK ITO rrpHHUHITHBnhHpH 3HaqHMOCTH pe3ynh T8TOB, TBK H ITO Bb!COT8 9KCrrepHM8HT8nhHOrO 

HCKyCCTBB, OHB ObinB rrpencTaaneHa YqeHb!M COB8TOM na6opaTOpHH HB COHCKBHHe 3onOTOH 

MenanH HMeHH aKaaeMHKB H.B. KypqaToaa. ITpe3HUHyM AH CCCP rrpHcynHn IO.D. ITpoKoiii-

KHHY 3onoTyiD Meaanb, a ero COTPYUHHKBM rrpeMHID HMeHH H.B. KypqaToaa. 

4. B.rr. n~enerrOBbiM, rr.<P. EpMOnO B b!M H ap. rrponon~anHCh HCCnenoaaHHH CBOtiCTB 

MIDOHHbiX 8TOMOB B BOUOpone H netl:TepHH, rrpOBOUHMb18 C ITOMOlllhiD UHtPtPY3HOHHOH K8Mepbl B 

MarHHTHOM none. Pe3ynhT8Tbi BCero IIHKna paoOT, KOTOpbl8 OCHOB8Hbl HB BHBnH3e 500000 

tPOTOrpatjl.Htl: C rronHbiM qHcnoM MIDOHHbiX OCTBHOBOK B ra3e KBMepbl - 75000, ObinH CYMMH-

p H C. 31 

3 
Cnyqatl: KaTanH3a dp. + d -> He + n + !l , HaoniDUBBIIIHHCH B 

UHtPtPY3HOHHOH KBMepe, 
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pOB8Hbl B .llO:ttnane 8BTOpOB H8 XD 

aaeprHft B .fiy6ae. 

Me)KJ:(yHaponHoft KoH<I>epeHuHH no 4>H3HKe BbiCOKHX 

B HCTeKmeM rony neTallbHO 6binO HayqeHo ynpyroe pacceSIHHe p P. - aToMoB aa 

npoToaax. Ha pHc. 32 npencTasneHbi pacnpeneneHHSI no nnHHaM npo6eros pp. - 8TOMOB 

B BO.llOPO.lle .QnSI Tpex OllbiTOB, OTnH"'8BlliHXCSI Jl8Bn9HH9M BO.llOpO.ll8 H KOHJleHTpauHeft Z 

npHMeceft. Ha aToM pHcyHKe cnnomHbiMH KpHBbiMH noKaaaHbi pac'l!eTHbie aaaHcHMOCTH, nony

qeHHbie nyTeM MonenHpoaaHHSI MeTo.noM MoHTe-KapltO nponecca pacceSIHHSI c npeMeHeHHeM 
2 

)( - 8H8nH38. 

N 

¢ P, ·2.J.O:ITTI" •• c~.·o.tzf. 

~ 1/,·'t,B 'm"! C,.•Q60J. 

+ PH·~6 1mlf, Cz·O.t27. 

10 

p H c. 32 

npe H3Y119HHH UpOU9CCOB C Y118CTH9M d~t 8TOMOB T8K}!{e nony'l!eHbi U9HHbi9 pe-

aynhT8Tbi. 

no H8ft.lleHHbiM 8BT0p8MH C9'1!9HHSIM ynpyroro pacceSIHHSI dp. -BTOMOB H8 neftTpOHaX 

H npoToaax 6btna paCC'IIHTaHa MeTo.ttoM MoaTe-Kapn :> cpenaSISI a<P<PeKTHBHaSI aHeprHSI d~-t ·-

aToMa .llnSI ycnoBHft paanH"'HbiX OllbiTOB { raaoo6pa3Hblft H }!{H,llKH:H BO.llOPO.ll, paanH"'H8SI KOH

ueHTp8UHSI neftTepHSI a aonopone). Ha pHc. 33 noKuaaaa 3aaHCHMOCTh ce'l!eHHSI o6pa3oBaHHSI 

2,0 

f,O 

A-L aHHO.R paooma 
c- MlbOODf!!.J. u i:Jpm 
o-L oi:J ttu rmJ 
•- ~'JemKo6u4 u i:lp. 

p H C. 33 

57 



'I 

MeaoMonexyn dd~ oT aHeprHH d~-t - E.TOMa, HaftaeHHaSI H3 peaynhTaTOB onbiTOB rpynnhi 

B.n. n)!{enenosa H rpynn apyrHX na6opaTOpHH: no Bh!XO.llaM j{,llepHhiX peaKUHH B dd~ 

MOJ'IeKyne Ha O,llHH OCTaHaBJ'IHBalO!IIHftCH MK•OH. HaH6onee Ba)!{Hh!MH peaynhTaTaMH UHKJ'Ia Onhi-

TOB rpynnbi, Bh!IIOJ'IHeHHh!X C ~ -aTOMHMH BO.llOpO,lla B 1964 r., SIBJ'ISieTCSI 06Hapy)!{eHHe 

HHTeHCHBHOrO pe3oHaHCHOrO pacceSIHHSI l ~ - a TO MOB Ha npOTOH8X, a TaK)!{e pe30HaHCHOti 

3aBHCHMOCTH Ce~eHHSI o6pa30B8HHSI dd~ -Monexyn oT aHeprHR d~ -aTOMOB. 

5. P.M. Cyns:reshiM H coTpyaHHKaMH {;hmo H3MepeHo OTHoUieHHe DaHo<jlcxoro B renHR-3. 

HaftaeHHaSI HMH Ha OCHOBaHHH peayJ'IhTaTOE OnhiTOB BeJ'IH~HH8 CpeaHe~Ba.llpaTHqHOrO paaHyca 

3 3 
ang He ... H nepexoaa HaxoaHTCH B xc·poUieM cornacHH c aaHHhiMH rpynnhr Xo<jJUITa.llTepa, 

nony~eHHhiMR H3 OIIhiTOB no pacceSIHHlO 8J'IOKTpOHOB Ha 8THX SI,llpax. 

6. A.M. MyxHHhiM c coTpyaHRKaMH a:ay~ancs:r aTOMHhitl: aaxsaT MlOOHOB. OcHoBHott pe-

3YJ'IbTaT CBO.llHTCSI K cneayiDmeMy: 

a) B CJ'Iy~ae OKHCJ'IOB OTHOCRTeJ'IbHaSI BepOSITHOCTb 3aXBaTa qeTKO npOHBJ'ISieT nepHO.llH

~eCKylO CTpyKTypy, CBSI3aHHYlO CO CTpoeHHE·M 8J'IeKTpOHHOft 060J'IO~KH aTOMOB, T.e. C npHpo

.llOft XRMH~eCKOft CBH3H (eM. pHC. 34); 

W(Z}·KJ. 
W{O)·K1 

3~ 

2 ~ 

l'l, 
I 't I " 
I ', 
I 
I 
I 
I 
I 

+ I 

n I /if-./ 
I Q 
I 

-~j 
0 

10 20 30 ~ 

p R C. 34 

' ' '! 

50 
z 

6) B ranoreHHhiX COe,llHHeHHSIX HCCJ'IelOB8J'IHCb, rnaBHhiM o6pa30M, COe.llHHeHHSI meJ'IO'I• 

HhiX H meJ'IO'IH03eMeJ'IbHhiX MeTaJ'IJ'IOB, 06J18,lllllO!IIHX Ky6H~eCKOti KpHCTaJ'IJ'IH'IeCKOft pe!IIeTKOft. 

B aTOM cnyttae nonytteHa J'IHHeH:Has:r aaBHCH~:ocTh sepoHTHOCTH aTOMHoro aaxsaTa oT aaps:raa 

s:rapa Z( pHc. 35). 

J1HTepeCHO 3aMeTHTb, 'ITO H pe3yJ'IhTa"hi ,llJ'ISI OKHCJ'IOB, RMelO!IIRX Ky6HtteCKYlO KpHCTaJ'I

J'IH~eCKYlO peUieTKY, yxna.llhiBalOTCH B TY )!{e naHettHylO aaBHCHMOCTh. 

;;s 



10 

1 

q1 

0.01 

AgLL 

Q1 1 

p B C. 35 

t K1 
C.. Au 

10 

f Lil 

UF., 

8 
P6Fz 

LF1 
No.7 

l1ccne.uoaaHH.si Ha CHHxpo4Ja3oTpoHe 

1. 3a IIOCJle.lUIHe HeCKOJlbKO neT B pe3yJibT8Te HCCJ1e.QOB8HHil: rpyiiiib! COTPY.UHHKOB nBo 1 

COTPY.UHHKOB n.fln H 4JH3HKOB fpy3HHCKOH AH 6b!J1 CJtenaH KpyiiHb!H BKJ18.U B H3y'IeHHe pac-

0 
II8.ltHb!X CBOti:CTB K 2 -Me30HOB. OT n.Hn B 9THX HCCJ1e,UOB8HH.siX yqaCTBOB8J1H n. H.s~ry, 

H.l1. neTpoB, B.A. PycaKOB. B 1964 r. OCHOBHOH Hf Tepee B 9TOil: rrpo6neMe K8C8J1C.si H3y'Ie-

HH.si .UBYX BOnpOCOB: 

a) rroapo6Hoe H3y'IeHHe K e3 -pacrraaa :IeifTpaJibHb!X K -Me3oHoB. TaK :lKe, 

KBK H .UJl.si CJ1Y'I8.si 3apH:lKeHHb!X K -Me30HOB, pe3yJibTaT aHaJIH3a, rrpoaeaeHHbitl: 

0 
.unH K 

2 
, rrpHBO.UHT K 38KJIK>'IeHHK> o BeKTOpHOM }.apaKTepe B3aHMo.ueil:cTBHH, OTBeTcTBeH -

HOrO 38 pacrra.U, 'ITO H Tpe6yeTC.si YHHBepC8JlbHOti: TeopHetl:. nonyqeHHbie .ll8HHbie 0 4JopM4JaK-

To pax K -Me30HOB IIOK83b!B8K>T CJia6yK> 38BHCHMC CTb OT 9HeprHH IIHOHOB p8CII8.U8i 

0 
6) aHaJIH3 2000 cny'iaea K 2 - pacrra.ua, nor y'ieHHbiX B ropH30HTBJibHOM H HBKJIOH-

HOM rryqKax K -Me3oHoB, II03BOJ1HJ1 oneHHTb aepoHTHOCTb pacrraaa K 
0
2 Ha aaa rrHoHa, 

-3 
KOTOp8SI COCT8BJ1.sieT MeHee 2,5.10 • 

0 

OTcyTCTBHe npe.ucKa3biBaeMoro pacrra.ua K 2 -· 2rr B HaKJIOHHOM rryqKe, noKa3aHHoe 

B OIIb!T8X H.l1. neTpoBa H 3.0. 0KOHOB8, rOBOpHT o6 OTCyTCTBHH 94J.PeKTa 8HTHrpaBHT8IlHH 
0 

H He cornacyeTCH C rrpe.UIIOJlO:lKeHHeM 0 p83J1H'IHH 3H8KOB rpaBHT8IlHOHHb!X M8CC K - H 

i o - Me30H0Bo 
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1 

OITbiTbi no accne.noBaHHJO rrpo6'neMI:I aHTHrpaBHTaUHH, Bbiiionaeaabre rpyrrrro:li OJHII1, 

SIBnHJOTCH IIOKa 9AHHCTB9HHbiMHo 

2. O.naott H3 aaa6onee HHTepecHbiX pa6oT, BbiiiOnHeHHbiX aa rrocne.nHHe ro.o;br a JTB3, 

HBHnOCb HCCne.llOBaHHe p8CC95IHHSl IIpOTOHOB llpOTOHBMH H IIHOHOB llpOTOHaMH B o6n8CTH rrpe

.ll9nbHO ManbrX yrnoa. B nocneaaae Mecs:Ubi 1964 r. B 8THx HccneaoaaHHHX coaMeCTHbiMH 

ycanHsrMH B.A. HHKHTBHa, B.A. KorrbmOB :~-CaapH.lloBa ( JTB3) H IO.K. AKHMOBa, A.H. CHao

posa H A.H. KanHHHHa {IHITI) y.z:tanocb y.lla"'HO Hcrronh30BBTb co3.llaHHhre a JTHTI (rpyrrrra 

B.TI. OcHIIeHKo) rronyrrpoBo.z:tHBKOBbie .lleTE·KTOphr .z:tnH peracTpauaa MeaneHHhiX "'BCTHII OTAa"'H. 

q) 

~J 
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200 
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I I-I rf-, 
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I 

~i 
)-'I. 

2.0 so AO 

\ I 
I tl i+~ 't! / 't "f ·IS% , r ,-

mw 1'' ' -f t,.t~l 

l,l 
,~1 

'1-. ~- .t 
t;-l.TT.!.LJ..+-

no- R (tw<) 

---r----t-----... ----
1 

£ (H>B) 

1__-!---~~ l 4 5 t %. 

p B C, 36 

Pacrrpe.neneaue rrpoTOHOB OTAB"'H E yrrpyroM p- p paccesraaa na yron - 1,54 0 

( c.U.M.) llpH 8HeprHH 10 raa. a) 13M9p9HHH C <fl OTOSMynhCHeti B KB'i9CTBe ae
TeKTOpa. 5) To JKe c nonyrrpoBOAHirKOBhiMB .neTeKTopaMH. 

C rronyrrpoao.z:tHIIKOBbiMH aeTeKTopaMn rrc aaao5anoch acero oKono 10 MHH, pa6oThi na 

ycKopHTene, TOr.z:ta KBK panee .llnH rronyqenasr Tex JKe .QaHHbiX Tpe6oaanocb necKonhKO MecHuea 

pa5oTh!. 

~~o 

I 
I 
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DpO.llOn>KeHHe 9TOrO HCCne.llOB8HHSJ B oonaCTH 9H,~prHH Bbiiiie 10 fsB C IIOMOIDblO Tex

HHKH nonynpoBO.llHHKOBbiX .neTeKTopoB Morno Obi ObiTb BeCbMa nepcrreKTHBHbiM. 

3. fpynnofi B. n. n>KenerroBa rrpOBO.llHnach o5paooTK8 30000 <j:loTorpa(jmfi, rronyqeHHbiX 

H8 MeTpOBOfi IIpOI18HOBOfi IIY3blpbKOBOfi K8Mepe, oonyqeHHOil: rryqKOM IIHOHOB C 8HeprHeil: 

5 f9B OT CliJHXpOcp830TpOH8 nB3. 0CHOBH01\: nenhlO HC,;ne.llOB8Hlll SIBnsteTCSJ BbiSJCHeHHe cy-

meCTBOB8HHSJ A Y H A 2y peaoHaHCOB H onpe.neneH 11e Hx napaMeTpoa. 

TeopeTH'IeCKHe HccneHOB8HHSJ 

B o6nacTH TeopeTHqecK.HX Hccne.noaaHHfi B naoopaTOpHH st.nepHbiX npo6neM pa6oTaeT 

n.M. nanH.nyc. B 1964 r. HM COBMeCTHO c C.M. BHneHbKHM H p.M. PbiH.llHHbiM BbiiiOnHeHO 

.neTanbHOe TeopeTHqecttoe p8CCMOTpeHHe B8>KHbiX .lln5! naoop8TOpHH IIpo6neM, CBSJ38HHbiX C 

HCIIOnb30B8BHeM nonstpH30B8HHOfi MHIDeBH B OilblT8X no HyKnOH-HyKnOHHOMY H rHOH-HYK-

nOBHOMY pacceSJBHlO. 

n.M. nanH.llYCOM H A.B. TapaCOBblM npoasanH3HpOB8H B8pH8HT TeopHH cnaobiX B38HMO

.nefiCTBHfi C I!pOMe>KyTOqBblM Me30HOM, o6na.ll8lOIDHM OBpHOHHbiM 38pSJ.ll0Mo 

J1ccne.llOB8HHSJ B38liJMO.llefiCTBHSJ HyKnOHOB HblCOKHX 9HeprHfi C 8TOMHblMH 

n.npaMH 

1. J1ayqesHe rrpo6neMbl B38HMO.llefiCTBHSJ HyKnOilOB BblCOKHX 9HeprHfi C 51Up8MH I!pOBO-

.llHTCSJ flO HeCKOnhKHM HanpaaneHHSJM H CKOHUeHTpHp•>B8HO, B OCHOBHOM, B OT.Uene SI.llepHOfi 

crreKTpOCKOIIHH naoop8TOpHH SJUepHbiX npo6neMo 

A. .H.nepHaSI crreKTpocKonHSJ. l1ccnenoaaHHSJ coc:TOSJT B noHcKax HOBbiX pannoaKTHBHbiX 

H30TOIIOB B OonacTH HefiTpOHO.llecpHUHTHbiX H CHnbHO .necpopMHpOB8HHbiX SJ.llep, H3yqeHHH 

CIIeKTpOB 9HepreTHqecKHX ypOBHefi, OIIpe.neneHHH KE8HTOBb!X XapaKTepHCTHK 9THX ypOBHeil: 

H T • .ll. J1ayqaroTC51 .lleTanbHO T8K>Ke CBOfiCTB8 paHee OOHapy>KeHHblX H30TOIIOB 9TOrO Knac

ca sl.llep. DonyqaeMbre 9KcrrepHMeHT8nhHbie .ll8HHbre HCIIOnhayroTCSJ .nnst rrpoaepKH BbiBonoa 

o6o5meHHofi H caepxTeKyqefi Mo.nenefi st.llpa. 

B 1964 r. MeTo.naMH stnepHoft cneKTpocKorrHH c rroMomhro pst.na rrpn6opoB BbiCOKoro 

Kn8CC8, BBe.lleHHbiX B uefiCTBHe B 1963 r. ( X8p8KT•~pHCTHKH BCeX MarHHTHbiX CI!eKTpOMeT

pOB, KOTOpbiMH pacrronaraeT cefiqac OT.llen SJUepHOJt CIIeKTpOCKOIIHH .n.HD, U8Hbl B T80J1M-

ue 3}, a T8K>Ke MeTO.llBMH CUHHTHnnSJUHOHHOfi raMM8-CIIeKTpOCKOIIHH H MeTOJlOM ~~ Y - H 

YY - COBII8JleHHft H3yqanHCb CBOfiCTB8 p8JlH08 •. THBHbiX H30TOIIOB, o6paayromHXCH npH 

o6nyqeHHH rrpoToHaMH c 9HeprHefi 660 Msa aonOTlt, TaHTana, spoHSJ H raJlonHHHSJ. 

CpeJlH HaH6onee HHTepeCHbiX peaynhTaToB pe 6oT 1964 rona MO>KHO ua3naTb cne:ly Kl-

mHe! 
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a} flonyqeH pHU CBeUeHHfi, flOUTBep)I{U UO lilHX flpeUCKa3aHH5I CBepxTeKyqefi MOUeJIH S!:Upa 

B.r. CoJIOBbeBa ( nT<P} 0 

6} 06Hapy)l{eHbl HOBbie OUHO'iaCTH'iHbiE ypOBHH B pSIUe SIL(ep ( 

16 1 

Er 
159 

Dy 

HJII9 H up.}. 3TH U8HHbie fl03BOJI5IIDT flOJIY'iHTb 6onee flOJIHOe flpeUCTaBJieHHe 06 ypOBHSIX 

cpeUHero flOJISI B ue<jlopMHpOBaHHbiX 5IUpax, 'iTO Ba)I{HO UJISI pa3BHTHSI TeOpHH, 

187 
Nd 

16 2 
Yb 

162 
Tu H 

B) 0TKpbiTbl HOBbie H30TOflbl 
150 

a -pacflar~a eme ouHoro F30Tofla - Tb 
r} 06Hapy)l{eHO 5IBJieHHe 

u} B flocneUHHe flOJITopa MecSJ:ua 196·1 rona uenaeTCSI flOflbiTKa Ha6nrouaTb o'leHb TOHKoe 

H peUKOe 5IBJieHHe
1 

flpeUCK838HHOe TeopeTHieCKH CJIHBOM, .SlBJieHHe COCTOHT B HCflYCKaHHH SILl.-

pOM MOHOXpOMaTH'ieCKHX fl03HTpOHOB, 

EonblliOfi KOMflJieKc pa6oT, BbiTIOJIHE·HHbiX B oTuene Huepaofi cneKTpocKonHH H pauHo

XBMHH na6opaTopHH SIUepHbiX npo6JieM, fl(•3BOJIHJI KOJIJieKTHBY OTUeJia ycflelliHO BbiCTYllHTb 

aa BcecoiD3HOM coBemaHHH flO HuepHofi cleKTpocKoflHH 1964 rona. 

E. B TOM )l{e oTuene flpOBOUHJIOCb l!3y'ieHHe SI.o;epHbiX peaKUHfi, Bbi3biBaeMbiX npoToHa

MH BhlCOKHX aHeprHft. HccneuosaHHSI pa3BP.BaJIHCb B UBYX HaflpaBneHHSJ:x: 

a} HccneuoBaHHSI flpOCTbiX HuepHbiX peaKUHrr THfla ( p, pn 
} H ( p,n } (rpynfla 

H.A. IOTnaauoBa). B 1964 r. 6biJIH flpoBe):.eHbi HccneuoBaHHSI ¢yHKUHfi ao36y)I{UeHHSI peaKUHii 

611 6<& 611 611 54 II<& 
Cu (p , pn) Cu ; Cu ( p,n ) Zn : Cr ( p , n ) Mn B HHTepBane ::meprHii 

npOTOH08 1"30-660 M 3Bo 

6) H3yqeHHe BTOpH'iHbiX SI.o;epHbiX pe 9.KUHrr. 

B 1964 rouy B rpynfle B.H. Mexeuosa 6biJia 38KOH'ieHa pa6oTa flO oflpeueneHHID ceqe

HHM o6pa30BaHHSI flpOUyKTOB BTOpH'iHbiX pE•8KIIHH H8 MeUH flpH o6nyqeHHH flpOTOHaMH C 8Hep-

rHSIMH B HHTepaane 140-660 Maa. 
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AKTVlH~Abl 

pH C, 311 

nAEOPATOPH.fl .fiDEPHbiX PEAKUHfi 

B 1964 roTJ.y 5 naoopaTopHH SITJ.epHbiX peaKnH:H f;blliH BbiiTOnHeHbi cneTJ.yiOmHe H8y'IHbie 

HCCn9TJ.OBBHHSI: 

1. CHHTea H ~H3H'IecKaSI HTJ.eHTH~HKanHH E3oTona 104 aneMeHTa c 

M8CCOBbiM 'IHCnOIII. 260 
242 22 

TipoBOTJ.Hnocb o6ny'leHHe Pu HOHBMH Ne , ycKopeHHbiMH TJ.O aHeprHH 6-7 Mas Ha 

HyKnoH. Ebrno o6Hapy)!{eHo, 'iTO npH aHeprHH 6oM6apTJ.RpyromHx 'laCTHU 113-115 Mas aaoniO

TJ.B&TCSI o6paaoaaaxe cnoHTBHHO TJ.ens:~merocH npoTJ.yKTa c nepHOlJ.OM nonypacnaTJ.a 0,3 ceK 

-34 2 
H C ceqeHH9M - 2.10 CM • Dmr. HTJ.eHTH~HKBUHH a•roro npOTJ.YKT8 OblliH npoaeTJ.9Hbi KOH-

TpOnbHbi9 OllbiTbio B o-nepBbiX, Hayqanacb aaepreTH'lei:KaSI 38BHCHMOCTb ceqeHHH oopaaoaa

HHH cnoHT8HHO TJ.ens:~merocs:r npoTJ.yKTa c nepHOTJ.OM nonypacnaTJ.a 0,3 ceK. 

Ebmo aa:HTJ.eao, 'ITO ~yHKUHH aoa6y:lKTJ.eHHH HMee-- MaKCHMyM npH E u• 114 Mas H 
Ne 

nonyiiiHPHHY - 10 Mas, 'ITO cooTaeTCTayeT HcnapHT€nbHo:H peaKUHH Pu 242 (Ne 
22 

, 4n ) • 

Bo-BTOpbiX, OblliH npoBeTJ.9Hbi OllbiTbi no oonyqe!l HIO 

2311 
u HOHBMH 

22 
Ne H 

~n 

Pu HO-

H8MH 0
111 20 

H Ne • Oxaaanocb, 'iTO a 3THX peBKUHHx H3oTon c T 1 • 0,3 ceK ae 

oopaayeTCSI. BepxHHSI rpaHHna TJ.nH peaKUHH 
20 ~5 2 

c N e oKaaanacb a - 2.10 eM • 

TaKHM o6paaoM, BHTJ. ~yHKUHH aoaoy)KTJ.eHHSJ, aer H'IHHa ce'leHHSJ a MaKCHMyMe, oTCYTCT• 

BHe ~~9KT8 B KOHTpOnbHbiX OITbiT8X IT03BOnHIOT CTJ.enHTb BbiBOlJ. 0 TOM, 'iTO Oblll CHHT93HpO

B8H H30TOIT 104 aneM9HT8 C MBCCOBbiM 'iHCnOM 260, IIM9IOII!H:H nepHOlJ. nonypaCUBlJ.8 

0,3 + 0, 1 ceK. 
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2. Hccne.uoeaaae crroHTBHf.O .uenamaxca H30Mepoa 

B 1964 ro.uy 6brnll aasepiiieHbr OIIhrrhr no H.UeHTH¢HKBUHH crroaTaHHO .uenameroca aao

Mepa c rrepno.uoM rronypacrra.ua 14 MCeK. 

Dna rrpoeepKH BbiCKaaaaaoro paaee :xpe.unono)f{eHHR o TOM, 'ITO aa6mo.uaeMbrti: a¢¢eKT 
242 248 

ceaaaa c pacrra.uoM H30Mepa Am 9 11 6bin•> rrpoee.ueao o6nyqeaKe MHrneHH H3 Am 9 11 aet!:-

TpoHaMH c aaepraefi 14 Mae, rronyqaeMbiMH B peaKUHH D + T • EbiJIO o6aapy)f{eHo o6paao

eaaae crroHTaHHO .uenameroca H30Mepa c 1epao.uoM rronypacrra.ua 14 MeeK. CeqeaHe peax-
-28 2 

UHH paBHO rrpaMepHO 1,6x10 CM • 

PeaynhT8Tbi STHX aKcnepaMeHTOB as 1RJOTCR rro.uTeep)f(.lleHHeM Taro, 'ITO crroaTaaaoe .ue-
242 m 248 

neHHe CBR38HO C H30MepOM Am , KOTOpbl~ npH OOJiy'leHHH Am o6p830Bb!B8JICSI B 

peaynbTaTe peaKUHH ( n, 2n ). 

Dna nony'leHHR .uaHHbiX o cnaae H aa 3prnn eoa6y)f{.ll9HHB aToro H3oMepa Ha UHKnoTpoae 

HHCTBTyTa aTOMHO~ ¢naBKH B EyxapecTe coaMecTHO c pyMbiHCKHMH ¢B3HK8MH 6brnH npoee

.UeHbl OITb!Tbl llO yCT8HOBJieHHIO KpHBOtl: B030Y)f(.lleHHSI .lll'Hf 
:;~.&2 

Am H 
Am 242m 

rrpa o6ny'le-

HHH 
242 

Pu .uetl:TOH8MH. 
242 

Pe3ynhT8Tbi aKcnepaMeHTOB rroK83biBaJOT, 'ITO aaeprHSI eoaoy)f(.ueaaa H3oMepa Am 

rro-BH.llHMoMy, MeHbme 2,6 MaB. 

B 1964 ro.uy Ha UHKJIOTpoHe nHP Ob JlH rrpose.ueHbl Ollb!Tbi, KOTOpbre rrpHBenH K OTKpbi-
242 11 

THIO HOBbiX CITOHT8HHO .ll9JlRillHXCSI H30MepoB. TipH 06JiyT:JeHHH Pu HOH8MH B Hat5nJO-
x/ 2u 

.uanCSI Cll0HT8.HHO .UenSilliHfiCH H30Mep, )f(llBJillHfi, llpHMepHO, 1 MCeK , 8 npH oony'leHHH U 
20 16 1 1 

aoaaMH Ne , 0 H B o6pa30BbiBanca cnoaTaaao .uemimafica H3oMep, pacna..uaJO-

mafica aa 3,5 ceK. 

3. HayT:JeHHe npoTOHHoro ~acna.ua pa.uaoaKTHBHbiX a.uep 

B 1964 ro.uy rrpo.uon)f(anach Hccne.uo3aHHR rrpoTOHHoro pacrra.ua pa.uaoaKTHBHbiX a.uep aa 

BHyTpeaaeM rry'IKe UHKJIOTpoaa Y- 300. Ue.nbJO 3THX pa6oT obrna rrorrbiTKa ycTaHOBHTb, 

aacKonhKO IIIBpoKo pacrrpocTpaaeao SIBnem:e rrpoTOHHoro pacrra.ua. EhmH rrpoee.ueHhi pac"!eTbi, 

H3 KOTOpbiX cneaoeano, T:JTo rrpoTOHHbre a:::.nyT:JaTe.na MoryT ObiTb o6Hapy)f{eHbi rrpaKTH'IeCKH 

.llnSI BCeX 9JieMeHTOB BllJIOTb UO CBHHU8. Ei 38BHCHMOCTH OT BeJIHT:JHHbi HeJ.iTpOHHOro .ue¢HUH

T8 B03MO)f{Hbr pa3JIHT:JHbre MexaHH3Mbi HcrrycKaHHSI rrpoTOHOB. Ha pHc. 41 rroKaaaaa pacT:JeTaaa 

o6.nacTb rrpoTOHHOJ.i 8KTHBHOCTH .una aneME,HTOB TSI)f(e.nee UHpKoHHSI. 

x/ B HacToamee epeMa B PanHaUHOl!Hor1 na6opaTopHH Kana¢opHHJ.icKoro yaaeepcHTeTa 
240 244 

A. fHopco ycTaaosan, T:JTO H30TOITbi Am H Am HMeJOT crroHTBHHo ne.namaeca 
H30Mepbl, )f{HByrnHe 1 MCeK. 
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TionyqeHHhi9 K H8CTOHIIIeMy apeMeHH HOBbie 3KCilHpHM9HT81IhHbie .ll8HHbie llO.llTBep)!{.ll8IOT 

BbiBO~ o TOM, '<ITO aoaMO)!{Hbi npoTOHHhre uany'tJ:aTenu .lJliH H.nep TH)!{enee onoaa. Ebmo ycTa-

HOBlleHO OOp830B8HHe .llBYX npOTOHHbiX H31Iy'tJ:aTe1Ietl: npa: oonyqeFIHH MHIIIeHH H3 Ru HOH8MH 
16 

0 Tiepuo.n nonypacna.na ~liH nepaoro H3 HHX ( t1 ! 2) ceK, .llliH BToporo 

(60 + 10) cex. Hauoonee aepoHTHO, '<ITo nepsbrtl: HanyqaTenh - O.llHH H3 H3oTonoa ~ 

( Macca 109 HliH 111). Ha puc. 42 noKaaaH cneKTp npo"OHOB nepsoro uanyqaTeng, OH coc

TOHT H3 H9CK01IhKHX rpynn B HHT9pB81I9 3HeprHtl: OT 2 .llO 4,5 ~3B, HH)!{9 OCH 3H9prHH .ll8Hbl 

-13 
p8C'tJ:9THbl9 3HB.'tJ:eHHR cpe.UHHX Bp9M9H HCilYCKB.HHH llpO'I OHOB .ll8HHOfi 3HeprHH H.llpOM ( 10 -

-18 
10 CeK ) • J13 Cp8BHeHHH ll01IY'tJ:9HHbiX BeliH'tJ:HH C H3MepeHHbiM 3HB.'tJ:9HH9M Il9pHO.ll8 Il01IY-

p8Cil8.ll8 cne.nyeT, 'tJ:TO MeX8HH3M Bbi1I9T8 npOTOHOB BHE 1IOrH'tJ:9H TO My, KOTOpbitl: HMeeT M9CTO 

p H C, 41 

06nacTh p -aKTHBHOCTH .llliH H.nep c N > 40. HaHoonee nerKHe cTB.OHllhHbie H3o-

TOilbi rroKaaaHbi Kpy)!{KaMH. 3MHCCHH "aarraa.abrBaiOIIIH)"' ( rrocne f3 + -pacrra.na) rrpoTo-

HOB B03M0)!{H8 nesee )!{HpHOtl: 1IOM8HOfi liHHHH, J130TOilbi 1 p8Cil01I0)!{9HHbl9 1I9B99 qepHbiX 

TpeyrOllhHHKOB, H9CT80H1IhHbl B OTHOIII9HHH HCilYCK8HHg npOTOHOB H3 OCHO~HOrO COCTOHHHH 

C r p < 10" 1 
CeK, fl.npa, 38K1IIO'tJ:9HHbl9 B npHMOyrOllbEIHKH, HMeiOT 10 -l CeK < r p < 

-t < 10 C9K, Anhcpa-pacna.n rrpe.UCT8B1I5I9T cepb93HYJO KOHKypeHUHIO TOllbKO B 001I8CTH 

neaee CllliOIIIHOH IlliB.BHO:ll: liHHHH, H8 KOTOpOii: T a ,. 0, 1 C9K, 
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tiP 
40 

30 

zo 

10 

l 
ri. 

4 2 ~ l! 5 Ep Her 

~o-'' 10- 1 ~ fo-'8 't'p sec 

p H C. 42 

npH HcnycKaHHH .llnHHHOnpo6e)f{HhiX a -'UlCTHilo fiony'leHbl T8K)K9 aKcnepHM9HTan&Hb19 .llO-

Ka3aTenhcTsa cymecTsosaHHH H3ny'laTene~ rrpoTonos .llnsr 6onee TH)Kenh1x, 'leM Tennyp, ane-

MeHTos. fipH 6oM6ap.llHpoaKe Pd H Cd ny'IKOM Honos Si 
28 

( 200 Mas) y.llanoch 

Ha6niD.ll8Th npOTOHHYID aKTHSHOCTb C nepHOLBMH nonypacna.lla 25 CeK H 6 Cek. 

4. Hccne.llosanHe yrnosbrX pacnpelenenHA npO.llYKTOs peaKnR:lt nepe.lla'IH 

HyKnOHOB npH C:TOnKHOS9HHH cnO)f{HhiX H.llep 

nnH H3Y'I9HHH M9X8HH3M8 peaKnH:lt nepe.llB'IH HYKnOHOS npOH3SO!IHnHCh H3M9p9HHH yrno

SbiX pacnpe,lleneHH~ S 38SHCHMOCTH OT THUa peattnHH ( CpbiS, ITO.llXSBT) 'IHCna nep9.ll8S89MbiX 

'ISCTHn H aneprHH HaneTaiDmHX HOHOS. 

EbrnH H3MepeHhi yrnosbre pacnpe.lleneniiH npO.llYKTOS pa3nH'IHb1X peattnH:lt nepe.lla'IH npH 
22 19 7 lillil 40 197 

CTonKHOS9HHH Ne c Au .llnH pa3nH'l HbiX aneprH:lt HOHOS Ne R Ar c Au 
40 

!lnH pa3nH'IHhiX aHeprH~ HOHOS Ar • Yc:Ta.Hosneno, 'ITO TOHKaH cTpyKTypa s yrnoshrX pac-

npeaeneHHHX rrpoHsnsreTcsr HaH6onee 'leTKO npH oKono6apbepHbiX aneprHHX naneTaromHx 'lac

THn S o6naCTH OKOnO 15 Mas H HBnsreTc~ 6onee CHnhHO Sb1p8)K9HHO:lt S cny'lae HOHOS 
40 40 19 7 

Ar • nnH npo.qyKTOS peaKnHti: Ar (: Au yrnoSbi9 pacnpeaeneHHSI CTaHOSHTC.S: 6o-
o 40 

nee CHMMeTpH'IHbiMH OTHOCHTenhHO 90 • f1p1 Mep yrnOSbiX pacnpeaeneHH:lt C HOHSMH Ar 

npHSe.lleH na pHc.43. 
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5. 3KcnepHMeHTbr no Hayqea :no pacnaaa cocTaBHoro srapa. 

J1crronb30BaJracb MeTOAHKa apeMeHH rrponeTa ( apeMeaaoe paapemetme...-3.10-
9
cex) ami H3Mepe

HHSI CII9KTpOB RetfTpOHOB. C IIOMOlliblO CII9Ul' anbHbiX IIpeAOCTOpO)KHOCTeti yaanOCb IIpOBeCTH pSI):{ 

aKcrrepHMeHTOB H8 BHyTp9HH9M IIyt:JKe IIH:H noTpOHB Y- 300 C HOH8MH aprOH8 1 H90H8 H 

6opa. EbmH CHSITLI crreKTpbr aeii:TpOHOB H;l peaKun:il:, Bbi3hiBaeMbiX aproaoM B Fe , Cu , Mo, 

Rh, Sn • 

J.13 peaynbTBTOB :3THX OIIbiTOB 6brnll rronyqeHbi H9KOTOpbi9 A8HHhi9 OTHOCHTenbHO TeM

nepaTypbi srapa B aaBHCHMOCTH OT aaeprE n aoa6y)!(AeHHR H yrnosoro MoMeHTa. AaanHa rro-

Kaaan, "'TO a cnyqae peaKun:il: c Ar aaat:JnTenhaasr aaeprHR (35-40 ~aa) yaocHTCR 

KBCKBAOM Y -KBBHTOB. 

72 



nAEOPATOPlUI HEffTPOHHOff cpJ13HKH 

P H ·c. 44 

HMnynhCHhr:tt peaKTop aa 6biCTp brx ae:ttTpoaax. 

B 1984 ro.ny pa3BHTHe na6opaTOpHH He:ttTpOHHO:tt tPH3HKH npOHCXO.llHno O"leHh HHTeHCHBHO. 

Eh!n BbmonHeH pH.ll pa6oT, cymecTBeHHO pacrnHpHIOmHx aKcnepHMeHTanhHbre B03MO>KHOCTH. Bo-
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nepabrX, MOIIIHOCTh peaKTopa I1EP 6brna aoabriiieHa a 3 pa3a ( JJ.o 3 KBT). Bo-BTOphrx, 6brn 

3anymerr MHKpoTporr n npoaeJJ.eRbi pa6oT sr no coemmerrmo peaKTopa c MHKpoTpoRoM a Ka

qecTae llH)K8KTopa 6biCTpb!X 9li8KTpOHOBo J1pOBOJJ.llli8Cb pa6oTa no C03JJ,8Rlll0 nyqKa nonHpH30-

B8HHblX pe30H8RCHbiX H8HTpOHOB. J1, H8KCH9U 1 nocne OKOR'f8HIIH B CepeJJ,IIHe I'OJJ,a MORT8)K8 

6b!llll H8'f8Tbl ll y)Ke 38K8H'fllB8IOTCH nycKOBbl8 pa60Tbi no 9li8KTpOCT8Tll'f8CKOMY reRepaTO-

py 3f-5. 

0JJ.HOBp8M9HHO C 9THM npOBOJJ.llliHCh Ray'fRbie HCCli8JJ,OB8RIIH ll M9TOJJ,ll'f8CKH9 pa3pa60TKH 

no OCHOBHbiM JJ,liH na6opaTOpHH Ranpaane IIIHM: cneKTpOM9TpHH Ret!:TpOROB, HCCJI9JJ,OB8HIIH KOH

JJ,9HCHpOB8RHbiX cpeJJ, C IIOMOIIIb!O paCC9HHHH Hei1:TpOHOB 1 SIJJ.9pHbi9 peaKUHH H8 li9I'KllX HJJ.pax, 

HJJ.9pH8H 9li9KTpOHHK8o 

na6opaTOpHH ycneiiiHO Y'f8CTBOB8li8 B Tpex M9)KJJ.yHapOJJ,HbiX KOHcpepeliUHHXo 

HH)Ke JJ.liH KpaTKOCTH coo6maeTcH JIHUb o Tex pe3yJibTaTax, KOTOpbre rrpeJJ.cTaBliSIIOTCH rraH-

6onee HHTepeCHbiMII C HBY'fHOt!: TO'fKH 3p9HHH. 

J1ccJieJJ,OB8HHSI .HJJ,ep C IIOMOIIIb!O CU9KTpOM9TpHH M9JJ,JI9RHbiX aet!:TpOHOB 

KoMnneKCHbre HccneJJ.oBaHHSI xapaKTopHCTHK aet!: TpoHHbiX pe3oHaHcoa, KoTopbre aeJJ.yTcH 

B naoopaTOpHH C nOMOIIIh!O H9CKOlibKHX JJ, )liOliHHIOIIIHX JJ.pyr JJ.pyra M8TOJJ,OB 1 npHB9liH B HCTeK

IIIeM I'OJJ.Y K OORapy)KeHHIO COBepiii9HHO H€0)KHJJ,8HHbiX OCo6eHHOCTet!: B IIOB9JJ,9HHH paJJ,H8llHOH-

HbiX IIIHpHH pe30H8HCOB. 

Xopoiiio II3BeCTHo, 'ITO ~JIH K8)KJJ.oro OTJJ.9JihHoro .HJJ.pa nonHaH paJJ.HaUHOHHaH ~HpHaa a 

oTJIH'fHe-oT Het!:Tpoaaot!: Mano MeHSJeTcH oT pe3oHaHca K pe3oaaHcy. 06hr'fHO aTo oob.HCHHIOT 

TaM, 'ITO IIOliH8SI IIIHpHH8 .HBJIH9TCH CYMMC t!: IIIHpHH OOJibiiiOI'O 'fHCJI8 napUH8JlhHbiX nepeXOJJ.OB 

H8 MHOI'O'fHCli8HHbi9 ypOBHH p83liH'fHOt!: UpHpOJJ.bi 1 paCIIOJIO)K8HHbi9 M9)KJJ,y OCHOBHbiM COCTOSIHH9M 

HJJ.pa-rrpoJJ.yKTa H aaeprHet!: CBS13H aeiiT}·OHa. TaKoe cyMMHpoaaHHe 03HaqaeT, 'ITO HrpaiOT 

ponb ycpeJJ.HeHHbre xapaKTepHCTHKH ao36y;KJJ.eHHbiX ypoaaet!:, KOTOpbre JJ.OJI)KHbi ObiTb oJJ.HHaKo

BbiMH JJ.nH acex pe3oaaacoa. C 9TOi1: TO'fEH 3peHHSI MO)KHO ObiJIO Obi O)KHJJ.aTh, '!TO nonHbie 

p8JJ,H8UHOHHbi9 IIIHpHHbl T8K)K9 He JJ,OJI)KHbl CHlibHO M9HSITbCSI IIpH rrepeXOJJ,e OT OJJ.HOI'O HJJ.pa K 

COC9JJ,H9MY 1 38 HCKJIIO'f9HH9M 1 MO)K9T 6~ITI• 1 rrenoc_peJJ.CTBeHHOt!: OKpeCTHOCTH M8I'H'f9CKHX HJJ.ep. 

8ToT aorrpoc Oblli nOJJ,BeprHyT 8R8JIH3y rpynnot!: n.E. TIHK9libHepa, KOTOpaH npoaena TIUaTelib-

Hbie H3MepeRHH paJJ.nauHoHRbiX IIIIIpHH pe3<•Haacoa uenoro pHJJ.a Sl.Aep. Ha pnc. 45 3HaqerrnSI 

paJJ.H8IlHOHHbiX IIIHPIIH r y npeJJ,CT8BJI9Hbl KaK tPYRKiliiH 'fHCJia Het!:TpOHOB B SIJJ.pe. EcJIH B 

pat!:oae MarnqeCKOI'O 'fHCJia 50 He BHJJ.RO HHK8KOH OC009HHOCTH 1 BbiXOJJ.SIIIIet!: 38 npeJJ.9libi OIIIH-

6oK aKcnepHMeHTa, To npH 3Ha'feHHH N = 43 HMeeTc.H pe3KHt!: MaKCHMyM, a npH N "'38 

rnyooKnt!: MHHHMyM, rrocne KOToporo paJJ.H<llliiOHHaH IIIHpnrra Ohrc-x:po B03pacTaeT. B aTot!: o6-

nacTH paJJ.nauHoHHbre IIIHpHRbi ropa3JJ.O cHnbaee 38BHCHT oT N , qeM oT Z • 3TH ¢aKTbi 

CB5138Hbl C HenoHHTHb!MH eme OC069HHOCTSi Mil CTpOeHHSI B030Y)KJJ.9HHbiX HJJ.ep H npeJJ,CT8BliHIOT-
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est HaM aHaquTenbHbiMH H aacny*HBaromHMH nonpo6Horo o6cnenosaHHSI KaK c 8KcnepuMeH

TanbHofi, TSK H C T90p9THqecKOfi ToqKH 3peHHSI • 

.llpyrast aHoManHst B caoficTsax panuanHOHHbiX nepexonoa 6brna o6Hapy)!{eHa s onbrTax 

rpynnbr .H. Yp6aHna, KOTopast aaHHMaeTcst cpaBHeHHE·M cneKTpos raMMa-nyqefi, so3HHKaro

mux npH paaHSUHOHHOM 38XSaTe HefiTpOHOB S pa3nH~HhlX pe30H8HC8X onHoro H Taro )1{9 stn

pa. HaMepeHHSI senyTCSI c noMOWbiD CUHHTHnnstUHOHH~ro cneKTpoMeTpa c HcnonbaosaHHeM 

MHoroKaHanbHoro MHoroMepHoro (aMnnHTynHo-apeMEHHoro) aHanuaaTopa HMnynhcos c pe

rHcTpanuel% Ha MarHHTHofi neHTe. Oco6eHHO HHTepec H:biMH SIBnstroTCSI peaynhTBThi, nonyqeH-
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3aBHCBMOCTh panH&nHOHHOfi WHp:HHhl r y OT 'IB:Cna HefiT.fOHOS S Slape. JaqepH9Hbi 
ToqKH, nonyqeHRbie B nHcZ>. Dn.s~ MaruqecKoro f npa Rb!! H 6nH)!(SJ%WHX K aeMy 
stnep panHaUHOHHBSI IIIHpHHa He HMeeT M8KCHMyka1 KSK 9TO npHHHManOCb paHee • 
.HBHO SbiPS*eHHhiA MSKCHMYM pacnonO*eB npH 'IRene HeATpOHOB N • 44 - 46. 

Ull 
Hbie s onwTax c Ba • Ha pHc. 46 npencTasneHbi TJlH BpeMeHHbre cneKTpa, cHSITbre nm1 

pa3Hhrx aMnnuTyn HMnynbcoa oT raMMa-nyqaA. Ha cneKTpe B , CHSITOM c ShrneneHHeM 

r&MMa-nyqeft He6onbiiiOA aHeprHH, BHnHhi llHKH, COOTHeTCTByiDruHe 11 pe30H8HC8M Ba 1311 

C aaeprHeA OT 24,5 no 500 aB. flpH yaenuqeHHH aHepJ'HH raMMS-HMnynbCOB fiHK, CBSI38HHbift: 

c peaoHaHCOM 24,5 as, cTaHOBHTCH see 6onee npeo6m.naromHM ( cneKTp E) H aaTeM ocTa

eTcst enHHCTBeHHbiM ( cneKTp A). 3To oasaqaeT, qTo I· peaoHaHce 24,5 as HcnycKaeTcH 

ropaano 6onbrue *eCTKHX raMMa-KsaHTOB, qeM B ocT&IlbHhiX 10 peaoHaHcax. Puc. 47 Hn

nrocTpHpyeT aTo o6cTOSITenbcTBo. Ha HeM npencTasneE hi aMnnHTynHhie cneKTpbi HMnynbCOB 

nnH pe30H8HCOB 24,5 (B), 82 (E) H 106 aB (A). flaplH&nbHbl9 IIIHpHHbi anSI HcnycK&HHSI 

raMM8-KS8HTOS C aHeprHefi 9,23 MaB ( npSIMOfi nepexo l S OCHOSHOe COCTOSIHHe 6apHSI- 136) 

H 8,40 Mas ( nepexon Ha nepshrfi aoa6y*neHRbiA y-poBeHb 6apust-136) oKa3brsaroTcSI s 

p930H8HC9 24,5 as Ha 2 nopHaKa 6onbiiiHMH COOTBeTCT3YIDWHX napUHSnhHbiX IIIHpHH anSI 
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p H c, 46 

BpeMeHHbie cnexTpbi y -nyqefl: OT 38XB8Ta Hetl:TpoHOB pa3HhiX 

Ba l8ll , 06naCTb 9HeprHtl: Hetl:TpC•HOB OT 18 SB AO - 3 KSBo 

MeHHO:lt cneKTp 1 COOTBeTCTByiOmHfl: HHTerpanhHOMY CITeKTpy Y 
rHetl: OT 4 Maa AO MBKCHMMbHotl:; B - c aHeprHe:lt oT 7,3 

CHM8nbHOfl:; A - cneKTp, COOTBeTCTByiOmHfl: SHeprHH Y 
9,23 Maa. 
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p H C. 47 

AMnnHTyllHbre cneKTpbr B 3 pa3HbiX peaoHaHcax: A -peaoHaHc 106 aB; 

E - peaoHaHc 82 ae; B - peaoHaHc 24,5 9B ( cneKTpbr He HOpMHpoBaHbr}. 

OCT8l!bHbiX pe30H8HCOB. OnbiTbi, npoeeaeHHbie rpynno11: n.E. nHKenbHepa, nOK83biB810T, 'ITO 

pe30H8HC 24,5 9B 1 nO-BH.IlHMOMY 1 He Bbillel!HeTCH CpeaH OCT8l!bHbiX pe30H8HCOB HH no CnH

Hy1 HR no qeTHOCTH. TaKHM ·o6paaoM, HCKnlO'IHTenbHO 6onhrrraH eepOHTHOCTb :>KeCTKHx raMMa

nepexoaoe B aToM peaoaaace npeacTaBnHeTCH 3ara.ll<•'IBbiM HBneaHeM. Oco6eaaocTH cneKTpa 

Y -nyqe11:, B03HHK810 mero npR 38XB8Te pe30B8BC.iOrO Be11:TpOH8 1 'I8CTO HCnOl!b3Y10TCH 

llliSI onpeaeneHHH npHpOllbl ypOBHSie nonyqeHBbie pea:mbT8Tbi nOK83biB810T 1 'ITO H8.1l0 6b!Tb 

O'IeHb OCTOpO:>KHbiM B T8KOro poaa BbiBOll8Xe 

Eonhrrro11: o6'beM pa6oT 6brn npoaenaa :a 1964 r. no <fJRaHxe aenHmHxcH aneMeHTOB. 

D.nH <fJH3HKH peaKTopoB cymecTBeHHbr aee eenH'IHE bi ceqeaHe aeneHHH H ceqeaHe 
2815 

38XB8T8. D.nH U o6a Ce'!eHHH 6biliH TmaTel!bHO l!3MepeHbi BO BCeH o6l!8CTH 9HeprHH OT 
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aB ao aecSITKOB Kaa, rae y)Ke HMeJOTCSI ::taHHbre, rrony'leHHbie c rroMoillbiO aneKTpocTaTH-

qecKHX reHepaTOpOBo 113 pe3ynbT8TOB, HW'epeCHb!X C TO'IKH 3peHHSI IIOHHM8HHSI MeX8HH3M8 

peaKUHH aeneHHSI 1 cneayeT OTMeTHTb BOIIpJC 06 OTHOlleHHH BepOSITHOCTeft TpOHHOrO If aBOH

HOrO aeneHHH. 3TOT BOIIpOC B03HHK erne H9. 1-ft )KeHeBCKOH KOH<iJepeHUHH 1955 r. If 6bm rrpe,'l-

MeToM MHorHx pa6oT, pe3ynbT8Tbi KOTOpbiX: rrpoTHBope'IHBbi. TioaToMy BeCbMa aKTyanbHbiM 

235 
6binO IIpOBeaeHHe 8KCIIepHMeHT8 IIO H3MepeHHIO BbiXoaa a -'18CTHU H3 U B COBII8-

aeHRSIX C TSJ)KenbiMH OCKOnKBMH neneHHH. ::hoT TpyaHblfi OIIb!T 6bin IIOCTaBneH 11. KBHTeKOM, 

10. n. TioiiOBbiM, IO.B. PSI60Bb!Me Tiony'leHl b!e pe3ynbT8Tbl rrpHBeaeHbl H8 pRe. 48. KaK BHaHo 

B rrpeaenax TO'IHOCTH OIIhlT8 ( 10-20%) OT:IOCHTenbHhlll BhlXOa TpOfiHoro aeneHHSI B H3yqeH

HOM o6naCTH 8HeprHft IIOCTOSIHeH. TaKHM 06p830M 1 BOIIpOC, KOTOpblil: B Te'leHHe 10 neT OC-

T8B8nCSI CIIOpHbiM 1 B H8CTOSillee BpeMSI B',IHCHeH. 

B fla6opaTopHH HeliTpOHHOH tPH3HKH li KOOIIepauHH c na6opaTOpHeil: SiaepHbiX rrpo6neM 

BeaeTCSI pa60T8 IIO C03aaHRIOIIOnHpH30B8HHhlX IIpOTOHHhlX MHmeHeft Ha OCHOB8 MeToaa aHH8-

MH'I8CKOH IIOnSipH38UHH. B HCT8KlleM roay IIOnSipH30B8HH8SI IIpOTOHH8SI MHill8Hb 6brna HCIIOnb-

30B8Ha anSI TOrO, 'IT06bi rrony'IHTb ITOnHpH30B8HHbifi ITY'IOK HefiTpOHOB. 3TOT MeToa, IIpeano

)!(8HHbiH B nH<P, OK838nCSI qpe3Bbi'Iail:HO II.JoaoTBOpHbiM. Bo-rrepBbiX, Ha 3-4 IIOpSiaKa pacmHpR

eTCSI o6naCTb aHeprHli rronSipH30BaHHbiX HE·il:TpoHoB ( OT 10 8B ao aecSITKOB KaB). Bo -BTOpbrx, 

IIOnSipH30B8HHbi8 Hefi TpOHbi IIOny'laiOTCSI 6E•3 6onbllO:ti: IIOTepH RHTeHCHBHOCTH ITY'IK8, T.e. IIO

nSipH30B8HH85l Mlfll8Hb ITO'ITH T8K )1(8 8¢¢e (THBHO IIOn5IpH3yeT HefiTpOHhi, K8K 06bi'IHbie IIOml

poHabi rronSipH3YIOT CBeT. 11HTepeCHO OTM8THTb, 'ITO MeToabi IIOnSipH38UHR 38pSI)KeHHbiX '18.C

THU ropa3ao MeHee a¢¢eKTHBHbl - ITOnSipH~IOB8HHbiH IIy'IOK OK83biBaeTCSI IIO KpaitHefi Mepe 

Ha 3 rropSiaKa cna6ee HerronSipH3oBaHHoro. 

Hoawl MeToa rronSipH38UHH HeliTpOHOB Bhl3Ban 6onbmoit HHTepec B pSiae na6opaTopHA. 

B HacToSiruee BpeMH rrocne rrpoaeaeHHoli 8KcrrepHMeHTanbHOil: rrpoaepKH rrpOH3BoaHTCSI 

ero aanbHettruaSI oTpa6oTKa. Co3naH crreUI:anbHbiH 120-MeTpOBbiH KaHan anSI H3MepeHHH c 

ITOnSipH30B8HHbiM H8HTpOHHbiM ITY'IKOM If II )nHpH30B8HHbiMH SiaepHbiMH MHilleHSIMH. 

11ccneaoBaHHSI no ¢~3~Ke )!(HaKpcTett H KPHCTannoB 

B 1964 roay fla6opaTOpHH HeftTpOHHOH tPH3HKH OT IIOHCKOBb!X pa60T B 8TOM H8IIpaBne

HHH rrepemna K rronyqeHHIO pe3ynbTaToB. l3 aeKa6pe aaa coTpyaHHKa fla6opaTopHH -

<P.n. WarrHpo H K. TiapnHHbCKH rrpHHHMamr yqacTHe B Me)KayHapoaHoil: KoH¢epeHUHH a EoM-

6ee, H8 KOTOpyiO OT fla60p8TOpHH 6binO IT JeaCT8Bn8HO 5 aoKnaaoB. 

TexHH'IecKH HaH6onee TpyaHoA H3 BJJrronHeHHhlX pa6oT SIBnSieTcSI H3MepeHHe aHcrrep

CHOHHbrx COOTHOill8HH~ anSI tPOHOHOB B BHCMyTe. DnSI TBKHX H3MepeHHH Tpe6yeTCSI aBOi1:H8SI 

MOHOXpOM8TH38UHSI H8HTpOHOB, T.e. BbraeJl 8HH8 MOHOXpOM8TH'IeCKOrO IIy'IK8 HeJ1:TpOHOB H 
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Pe3y1IbT8Tbi uccnenosaHHSI Tpo:ttsoro neneHBSI U 
2811 

sa pe3osaHCHbiX setiTposax 
C noMOIIIbiO r830BOrO CilBHTHliliSIIlBOHHOro C'leT'IHKf • A --38BHCHMOCTb CKOpOCTH C'le-
T8 OT speMeHB nponeTa seftTposos ( o6bi'IHoe nsotiaoe nenesue) 1 E - To :lKe nmr C'leTa 
cxeMbi cosnanesua ( Tpoftsoe nenesne) 1 B - OTHOIIIeHne seposrTHOCTeti Tpolisoro H 
nsoAsoro neneu:tt, sopMBposassoe sa enusuny no a:sTepsany 0,1 - 0,2 as. Kpy:lKKBMH 
npBB9ll9Hbl pe3y1IbT8Tbi MBIII8ll0H8 PI np. ( CaKne). CIIIBTbie c ll8HHbiMH nH¢ no pe3o
H8HCy 8,8 3l'\• 

79 



BHBnH3 no 9HeprHHM HetiTpOHOB, HCnbiTBB IIHX pacceSIHHe. B HBIIIHX ycnOBHHX 3Bt:IB'IB ynpoma-

9TCH TeM, 'ITO He Tpe6yeTCH HHKBKHX aononHHTenhHbiX ycTpOtiCTB anH BHBnH3B cneKTpa pac-

C9SlHHbiX H9tiTpOHOB - HMnynbCHOCTb peaKTOpa 8BTOM8TH'l9CKH no3BOnsreT npOH3BOtlHTb TBKOti 

aHanHa no apeMeHH nponeTa. 

Ha pRe. 49 noKaaaHa cxeMa ycTaH0.3KH, coaaaHHOti B. HHTneM, E. CocHOBCKHM H 

11. CocHoacxo11:, a Ha pRe. 50 - npHMep HefTpOHHoro cnexTpa, nony'leHHoro B H3MepeHHHX 

C BHCMYTOM. 3 MBKCHMyMa HB 9TOM cneKTpe COOTB9TCTBYIOT Tp9M pa3nH'lHbiM tiJOHOHBM; 

aHeprHsr H HMnynhc Ka*aoro MoryT ObiTh onpeaeneHbi. CHHTHe TBKHX xpHBbiX anH pHaa yr

noa n03BOnHnO nony'lHTb HHtiJOpMBUHIO 0 a~cnepCHOHHblX KpHBbiX tiJoHOHOB B BHCMyTe, 

r-------'?11 

/ 

... 

p f c. 49 

CxeMa ycTBHOBKH1 B KOTOpOti MOHOXpOMBTH'l9CKHA ny'IOK HeATpOHOB pacceH

BB9TCSl HB o6paane II 9HepreTH'l9Cl(Hil: cneKTp HeATpOHOB 8HBnH3HpyeTCH no 

apeMeHH nponeTa. 

I 
200 
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g Q c 
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1.5 2p ~5 A [.1.] 

p H ~. 50 

THnH'lHbiil: cneKTp Heynpyro pacce:IHHbiX Heii:TpOHOB HB MOHOKpHCTanne BHC

MyTa. CTpenKoti OTMe'leHa anHHB 30nHbr naaaiOmHx Ha o6paaen aeii:TpoHoB. 
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Ha puc. 51 npe.ncTasneH .ne6a:l!: -IUepepoBCKH:l!: JJ u<PpaKllHOHHbi:l!: cneKTp, nonyqeHHbit!: 

E. CocHOBCKHM c coaBTopaMH .nnH aHTu<PeppoMarHeTaKa - cerHeToaneKTpHKa Bi FeO 8. 

B aTot!:, y)f{e KnaccuqecKot!:, o6nacTH - He:l!:TpOHorpaoHH HMnyn&CHbit!: peaKTop .naeT HOBbie 

M9TO.UH'i9CKH8 B03MO)f{HOCTH, B 'i8CTHOCTH, Y.1l89TCH crpOBO.UHTb H3MepeHHH .UH<l>paKllHH C 

pa3peiUeHHeM ny'IIUHM, qeM o6bl'iHO .nocTHraeMoe co cTanuoHapHbiMH peaKTopaMH. B cnyqae 

paCCM8TpHB89MOrO B9lll9CTB8 3TO IT03BOnHnO BbiSICHHTb CYlll9CTB8HHbit!: BOITpOC 1 KOTOpbit!: He 

y.naBanOCb .UO CHX nop peiUHTb H H8 MOWHbiX CT8llHOII8pHbiX pe8KTOp8X1 a HM9HH01 onpe.ne

nHTb opH9HT8llHlO MarHHTHOrO MOM9HT8 8TOMOB )f{9n•~38 OTHOCHT9n&HO KpHCTannorpa<l>H'I9C

KHX HanpasneHHt!:. 

B pa6oTe B.B. ronuKosa H .npyrux no.nse.neH HTor Hccne.nosaHHHM pacceHHHH xono.n

HbiX Het!:TpoHOB B )f{H.UKOCTHX. Hau6onee HHTepecHbie peayn&TaTbi 6binH nony'leHbi B onbiTax 

C 3THneHrnHKOneM - semeCTBOM, BH3KOCTb KOTOpOr<• O'i9Hb 6biCTpO H8p8CT89T npH ITOHH)f{e

HHH TeMnepaTypblo J13 CU9KTpOB p8CC9SIHHSI Het!:TpOHOB MO)f{HO onpe):(enHTb BenH'IHHY yiUHpe

HHH MOH03HepreTH'I9CKOt!: nHHHH XOnO.UHbiX Het!:TpOHOH npH p8CC9SIHHHo C .Upyrot!: CT0p0Hbl 1 

3TO YlllHp9HH9 M0)1{9T 6biTb p8CC'IHT8HO TeopeTH'i9CK'f H8 OCHOBe TOt!: HnH HHOt!: MO.UenH 

.nH<l><PyaHOHHoro .UBH)f{9HHR MoneKyn )f{H.UKOCTH; npH H ~KOTOpbiX ycnosusrx YIUHpeHHe npo-

..... 

~
' Rtl 

f 
IHGIIJ 
lUUl 

II 

000 

p H c. 51 

, , • T.ZO'C 
• •• T. tstrc 

Het!: TpoHorpaMMa cerHeToaneKTpHKa - aHTH<l>nppoMarHeTHKa Bi Fe 0 8 • 

npoHBnHeTCH poM603.1lpH'i9CKOe HCK8)1{9HHe Sl'l9t!:KH. HanH'IHe ITHKa (III) H 

oTcyTCTBHe nHKa UII) no3sonsrroT C'IHT8Th 1 'iTO MarHHTHbie MoMeHTbi Hanpas-

neHbi B.UOnb OCH (III)· 

nopnHoHanhHO Koa<P<PunHeHTY aBTO.UH<P<P~3HH MoneKyn. EcnH npH BbiCOKHX TeMnepaTypax H3-

MepeHHoe yiUHpeHHe 6nH3KO ·K paCC'iHTS.HHOMy H8 OCHC•Be H938BHCHMbiX .1l8HHbiX 0 Koa<i><l>HUH-

9HTe 8BTO.UH<l><l>Y3HH, TO npH HH3KHX TeMnepaTypax H3MepeHH09 YIUHpeHHe npeBbllll89T pac-

C'IHT8HH09 H8 ITOpH.UOKo 3TO YK83b!B89T H8 T0 1 'ITO :3 T9'i9HH9 B38HMObet!:CTBHSI 

(to-11-to-12 ) CeK Het!:TpOH *BH.UHT"' 6onee 6biCTpbl9 UH<l><l>Y3HOHHbl9 .1lBH)f{9HHSI, 'i9M Te, KO

TOpbi9 npOHBnHlOTCH npH MHOrO 6onblllHX BpeM9H8X HlL6nro.neHHSI 1 HCITOnbayeMbiX B Kn8CCH

'i9CKHX M9T0.1l8X H3MepeHHSI .UH<l><l>Y3HH. 

llpyrHM H8~paBneHH9M, B KOTOpoe 6bin BH9C9H 3H8'iHT9nbHbltl: BKnan B HCT9Klll9M ro.ny, 

HBnHroTCH Hccne.nosaHHH .UHHaMHKH MonexynHpHbiX rp~ nn THna NH ( H20 
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B KpHCT811118X, M3MepeHHH OpOBO~H1IHCl C HCII01Ib30B8HHeM T&K H83hlB8eMoro MeTo~a oe

pH111IH9BOrO ¢nnhTpa y .ueTexTopa. O.uaa paooTa obrna Bbrnonaeaa npo¢eccopoM E. HaHKOM 

c coTpy.uaaxaJMH 1 aTopasr - A. EaaopeKoM, T. MaqexHaoa H K. flapnHHbCKH. Pe3ynbT8Tbi 

npe.ucTaaneHbi aa pHc. 52. Y3KHA nHK a paaoae 40 Maa cooTaeTcTayeT nponeccy paccesraxx 

NITi!:>T /'..._ 
;..........._ ............. NH~J 
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p H C, 52 

N·61i-

CnexTpbr pacce51BH51 Tennoahrx aet!:Tpoaoa Ha nonxxpHcTannH'Iecx:oM NH 
4 
J 

IIpH p831IH'IHbiX TeMnepaTypax. Heynpyro paCC951HHhl9 B oopa3ne aet!:TpOHbi c 
aaepraea Bbrme 5 Mss oTpa:>KaJOT ¢oaoaabrtl: cneKTp xpxcTanna. Pe3x:xa IIHK cnesa 
cooTaeTcTayeT 3aTopMo:>KeaaoMy Bf'ameaHJO rpynnbi NH 

4 

aeftTpoaa, KOTOpbrft conpoBO)K.llaeTcsr Bo3o:r)K.lleHHeM TopcHOHBbiX x:oneoaBHft rpynnhr NH 
4 

BOKpyr OCH CB513R N - J • AB41IR3 IIOK83b!B89T, 'ITO <fJopMa H mHpRB8 IIHX:a npaxTH'I8CltR 

neliHKOM onpe.uensrJOTcsr annapaTyplHbiM pH3pemeaHeM. 8To 03B8'1aeT, 'ITO HCTHBHasr mupuaa 

IIHKa B cnex:Tpe 'lacToT o'leBb Mana, MOJl(eT OhiTb, MeH&.me 1 Mas. CymecTBOBaHHe Tax:oro 

cnaoo 3aTyxaJOmero aepacmenneaaoro xo~eoaaasr B TBep.uoM Tene npe.ucTaB1IsteTCH ae TpB

Baan&BbiM; STOT Bl£.ll .llBR>KeHBft 3acny:>KJIB teT oonee no.upooaoro axcnepBMeaTan&aoro R 

TeopeTB'Iecxoro B3Y'I9BH51. 
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nABOPA TOPMR TEOPETWIEGKOA: 4>11311KM 

J1ccneJlOB8HHSI na6opaTOpHH TeopeTH'l9CKOA tP!3HKH B 1964 r. IlpOBODHllHCb B COOTBeT

CTBHH C rOJlOBbiM Illl8HOM H8Y'iHbiX pa6oT. Me:lK.IlYH8pOJlH8H KOH<!JepeHUHH !10 ¢H3HKe BbiCOKHX 

3HeprHI% 1964 r. B ny6He H Me:lK.IlyHapoJlHbiA KOHrpecc no ¢H3HKe HH3KHX 3HeprHI% B ITapH

:lKe IlOKa3al!H rrpaBHllbHOCTb Bbi6opa OCHOBHbiX HanpaBJieHHH HCClleJlOB aHHH. 

1. AHallHTH'leCKHe CBOliCTB8 aMilllHTYJlbl paCC•HIHHSI H H3y'leHHe CTpyKTypbl TeopHH 

IlOllSI • 

B rpyrme D..M. BnoxHHueaa 6blliH paccMoTpeHu aaanHTH'lecxHe caoAcTaa aMUl!HTY.Ilbi 

paccesrHHSI a npe.nnono:lKeHHH aapyrneaHsr MHKpocxorrHqecxoA npH'lHHHOCTH. IToxaaaao, 'ITO npH 

9TOM JlHCUepCHOHHbie COOTHOllieHHSI HapylliaiOTCSI BO I·Ceft o6naCTH SHeprHA. 

B OT)lene BhlCOKHX 3HeprHA B pa6oTax A.A. noryaoaa, HryeH BaH X&ey H 11. To.nopo

Ba paapa60T8H MeTO.Il nony'ieHHSI aCHMUTOTH'i9CKHX COOTHOllieHHA M9:lK.Ily C9'i9HHSIMH Heynpy

rHX npoueccoa c po.:lKneaHeM 'laCTHU, a qacTHOCTH, 4= po:lK.IleHHeM pe3oHaHcoa. Tax xa:rt a oc

aoae MeTona 3ano:lKeHbi nHrn& o6mHe Tpe6oaaaHsr TeopHH nonSI, s:rtcnepuMeHTan&HaSI npoaepxa 

IlOllY'i9HHblX COOTHOII19HHA HM98T UpHHUBUHallbH09 3HH'leH.Be. 

B unxne pa6oT B.A. Ap6yaoBa, A.H. TaaxenHH3e, O.A. XpycTaneaa, A.T. <l>&ll.Brrnoaa 

H8 OCHOBe KBa3HUOT9HU.BallbHOrO M9TO.Il8 B3y'leHbl tP)HKUBH fpHHa B 'nepeHOpMHpyeMbiX' Teo

pHSIX BHe paMOK T90pBH B03MYDl9HHA H UOlly'leHbl 8CBMUTOTH'l9CKBe tiJopMbl .llllSI tPYHKU.BA pac

npocTpaHeHHSI H aeplliHHHblX 'laCTeA. 06Hapy:lKeHa H9!lH8llHTH'leCK8Sl 38BKCKMOCTb aMUllHTYJl 

OT KOHCTaHTbl CBSI3H 1 TeM C8MblM IlOKa38H8 He060CEOBaHHOCTb UpHM9H9HHSI T90pH.B B03My-

meHHH JlllSI HCCll9JlOB8HHSI T8KHX 38Jl8'lo 

B pa6oTax A.H. TaaxenH.Il39 H COTPYJlHHKOB H:Jy'leHbi aaanHTH'leCKHe caoAcTBa aMrrnH-

TYJlhi paCC9SIHHSI B Hepel!BTHBHCTCKOA 38.118'19 Tpex ~911 H UOKa3aHO H8llH'lHe JlBH:lKYDlHXCSI 

pa3p930Bo 3Ta Cl!O:lKHaSI K8pTHH8 IlOSIBHTCSI H B TeO~HH IlOl!Sl UpH yqeTe Tp9X'l8CTH'iHblX npo

Me:lKyTO'lHblX COCTOSIHHA. 
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B pa6oTe P. BHTa H3yqeHo acHMnTOTHqecKoe n)aeneHHe aMnnHTynhl paccesHHH npH 

6onblliHX 8HeprHHX H nonyqeHbl orpaHHqeHHH H8 CKOpOCTb y6biB8Hl!H 8MfinHTYAhl nns pacceSI-

HHH anepen. 

B.r. KanbrllleBCKHM HccnenoaaHbi pa3nHqHbre "r•wMeTpHqecKHe' B03MO:lKHOCTH Bbrxona 

38 paMKH COBp9M9HHO~ KB8HTOBO~ TeOpHH nons. HM ITOK838HO, qTo KB8HTOB8HHe npOCTpaH-

CTB8-Bp9M9HH 9KBHBaneHTHO BB9A9HHIO H9KOTOporO C:{anSipHOro nons, IlpOHBnHIOJlierOCH BO 

B38HMOA9~CTBHHX IlpH oqeHb BbiCOKHX 9HeprHHXo 

n.n. ConOBb9BblM M9TOJl nHcrrepCHOHHblX COOTH)lll9HH~ o6o6meH Ha KBaHTOBYIO sneKTpo

AHH8MHKy. flonyqeHbl 8CHMnTOTHqeCKH9 COOTHOllleHHH Me:lKAy ceqeHHHMH npH BbiCOKHX 9Hep

rHHX c yqeTOM sneKTpoMarHHTHoro B38HMo.ne~cTBHH. Ha~neHa HH~paKpacHas acHMnTOTHKa 

~yHKUH~ fpHH8 38pSI:lK9HHO~ qacTHUhl BO BC9X IIOpHAKBX.nO KOHCT8HTe CBH3H B T90pHH nons, 

B rpynne n.H. EnoXHHU9B8 A.B. E~peMOBbiM r:poaeneHO HCcnenoBaHHe 8CHMnTOTHKH 

nnOCKHX rpa~OB CO CKanspHbiMH H CnHHOpHbiMH qacT>IU8MHo 

E.M. Eap6awoB c noMombro MeTo.na ~YHKUHOHa~bHoro HHTerpHpOBaHHH Hccnenoaan HH

~paKpacHYIO 8CHMnTOTHKY KB8HTOBblX ~yHKUH~ fpHHa, 

r.B. E~HMOB H M.K. BonKOB npoBenH paCCMOTpeHHe aHanHTHqecKHX CBO~CTB aMnnHTyn 

B H9nHH9~HblX TeOpHHX nons. 

2. CHnbHbre H sneKTpoMarHHTHhle B38HMo.net!:cTBHH H cTpyKTypa HyKnoHoB, 

B oTnene BbiCOKHX 9HeprH~ n.c. HcaeBbiM H B.A. MemepSIKOBbiM npoaeneHo pacCMOT

peHHH penHTHBHCTCKHX nonpaBoK B nuoH-HyKnOHHOM pacceHHHH, B oTnHque OT npyrHx aaTo

poB HMH noK838HO, qTo Ilp1Ip8BKH He cymecTB9HHbl HO SHeprHH 300 MaB, 

n.n. ConOBb9BbiM H B.A. MemepHKOBbiM COBMI!CTHO c n.n. HeMeHOBbiM ( n.HTI) paccqH

TaH nponecc rrN .... rrNy • PacqeT cpaBHHBaeTCH c 9KCnepHM9HTOM/ npoaeneHHbiM B na6o-
paTOpHH SI,nepHblX npo6neM, flonyqeHH09 3HaqeHHe KOHCT8HTbl rrrr - rr y B38HMonett-

cTBHSI cornacyeTcst c naHHbiMH no p .... rry pacnany. 

B pa60T8X n.c. Hcaeaa H .np • .naeTCSI pacqeT K* -Me30HHoro pe30H8HC8 B paMK8X 

'6yTcTpan' - MeTona. M. CsBSpbiHbCKHM paccMoTp :mo HH3KOsHepreTHqecKoe paccesHHe 

+ 
K- -Me30HOB Ha HyKnoHax H npe.nno:lKeHa sKcnepHM9HTanbHaH npoaepKa, 

B rpynrre B.c. EapallleHKOBa r. Ka~3epoM pa<:CMOTp9HO BnHHHHe rronHpH3yeMOCTH 

sneKTpHqecKHX 3apsr.noa BHYTPH HeATpoH.B Ha aneKTJ'HqecKH~ ~opM~aKTop. TioKa3aHo, qTo 

ITpH 9TOM CHHM89TCSI npOTHBOpeqHe M9:lKAY M8nO~ aenHqHHOH ~OpM~8KTOp8 ITpH M8nbiX 

rrepeA8B89MblX HMnynbC8X H 6onblliO~ npOH3BOAHO~ ~OpM~8KTOpa B Hyne, 

B,B, TiaWK9BHq9M BhlSICH9H8 BenHqHH8 BKnana pa3nHqHhlX pe30H8CHhlX COCTOSIHH~ B 

aneKTpOM8rHHTHyiO CTpyKTypy HyKnOH8, 
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l B.C. EapameHKOBbiM u B.M. Man&neBbiM ua ocuoae auaJIHaa aitcnepuMeHTan&HbiX JlaH-,, 

J HbiX no HeynpyrHM B38HMOJl9tiCTBHSIM npH EbiCOKHX 3H&prHSIX pea npHBne'I9HHSI ItaKHX-1IHOO 
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TeopeTH'IeCKHX CXeM ITOK838HO HaJIH'IHe JlB~~ cymeCTBeHHO pa3JIH'IHhlX THITOB HeynpyrHX B38• 

HMO):(etiCTBHA. npoBeJleHbi pac'leThl no B38H ~OJletiCTBHSIM HYitJIOHOB C HJlpaMH B OOnACTH JlO 

coTeH Mas. OnbiT xopomo ormcbxaaeTcH MexaHH3MOM BHYTPH.HJlepHbiX ItacKaJloB. 

3. CaMMeTpHH B3aHMO):(eAcTBHA u Teo_JHH aneMeHTapHbiX 'IBCTHll 

B rpynne H.A. CMopoJlHHCKoro npoBE,JleHo rpynnoaoe paccMoTpeuue penHTHBHCTCJtJl 

HHBapHaHTHhlX p83JIO.>KeHHA 8MITJIHTy):( peaKU:fA H CBOtiCTB 'leTbipexMepuoro MOM9HT8 KOnH'I9CT-

BB JlBH.>KeHHH. 

P.M. PbiHJlBHbiM H C.M. EBJieHbKHM aayqeHbi paanH'IHbie cneJlCTBHH HHBapHaHTHOCTH 

OTHOCHTenbHO OTpa.>KeHHSI B ITJIOCKOCTH peBl!.IlHH ( CHMM8TpHSI Eopa) • 11MB 0000ill9HO COOTHO

meHHe DOJISipH38IlHS1•8CHMM9TpHSI HB CJIY'~St HeynpyrHX peaKilHA '18CTHil C npOH3BOJibHhlMH 

CITHH8MHo J1ccneJlOB8Hbi B03MO.>KHbie DpHMeHeHHH DOnHpH30B8HHOA npOTOHHOti MHIII9HH B cf>u-

- + - + -
3H'I8CKOM SKCITBpHMeHTe. noxaaauo, 'ITO pE 8KilHSI P + P -+ e + e ( fl + fl ) 

H8 nonHpH30B8HHOA MHIII9HH MO.>K9T JlBTb O~H03H8'1Hhl9 CB9Jl9HHH 0 KOMITJI9KCHhlX SJI9KTpo

MarHHTHbiX cf>opMcf>aKTopax ao apeMeuu-no.oor>uoa or>nacTu. 

B rpynne M.A. MapKOBa B.H. OrueBUilKHM H H.B. nony6apHHOBbiM HCCJI9JlOB8JIHCb 

TeOpHH noneA C onpeJleneHHbiM CnHHOM. 11MB nOK838H01 "'ITO ypaBHeHHH T90pHH B38HM0):(9ftCT .... 

ByiOmero DOJISI CO CIIHHOM 2 COBna):(aiOT C ) paBHeHHHMH 3AHIIIT8ti:Ha. Pe3ym.TaT npe):(CT8Blmfrl 

npHBlll!IIHan1ioHbiA HHTepec, nOCKOJibKY HBAJleii HOBbiA DpHHilHn, D03BOJUIIOillHA B DJIOCXO:U RpoC

TpaHCTBe BJoxaecTH ypaBH&HHll 3AumTeAua. Ha ocuoae rpynnoao-TeopeTR'Iecxoro llOAXO):(a paa

pa6oTaua TeOpHH cf>epMHOHOB B none THroTeHHSI. 

E.H. BanyeBhiM npoaeJleHo uccneJloBa!IHe oco6euuocTeA TpeyroJibHhlX JlBarpaMM, npe):(

CT8BJIHIOmee 60nbiiiOA HHTepec JlnH HHTepnpuTallHH 3XCR8pHM8HTOB C p830HaHC8MH, nocTaB

neu Bonpoc 0 TOM, 'ITO H9KOTOpbie H3 HBOJl IOJlaeMbiX pe30H8HCOB HBnHIOTCSI JIO.>KHbl:ull, H 

Ylt83aHO, KaKHM o6pa30M cne):(yeT aHB1IH3HplB8Tb 3KcnepHMeHT8JI1ioHhl8 ):(8HHhl8 DO 'peaouau

CaM* THna ABC. 

4. BonpoCbi Teopuu HJlpa. 

B OTJlene HH3KHX aueprufi B.r. CoriOEbeBhlM H n. ~oreneM BhlDOJIB9H8 cepHSI pal5oT 

DO Onpe):(eneHHIO CBOACTB KOnneKTHBHhlX COC~SIHHft CHJibHOJl9cf>OpMHpoB8HHhlX HJl9p (HccneJlO

BaJIHCb 3HeprHH B030Y)K):(9HHSI 3THX COCTOH~IA, HX 'KBB3H'IBCTH'IHASI, CTpyXTyp8 1 a TaK.>Ke 

HHTeHCHBHOCTb aneKTpOMarHHTHbiX nepeXOJlC•B C yqacTHeM COCTOSIHRA TaKOrO THna) • 

H.H. MuxaAnoBhiM 6bxna aaaepmeua poiapa6oTKa yny"'IIIIeuuoro MeTOJla n - v - npeoo

paaoaaHHH JlJISI OITHCBHHSI napHbiX KOppeJIHilHA H :ITpOB9Jl9Hhl paC'!9Tbi ( COBMeCTHO C COTpyJl

HHKOM KoneurareucKoro yuuaepcuTeTa E. J)auroM) xapaKTepucTHK peaxoaeMen&HhiX ane

M9HTOB HB 6aae HOBOrO M9TOJl8o 
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H.11. fTHTOBhiM n B.r. ConoabeBbiM f)hmH ITpoaonJKeHhi paooTbi rro nccneaoaaanro Kaaan-

qacTH'IHoft cTpyKTyphi Haep. H.11. fTHTOBbllA ohrna ITpoaeaeaa cncTeMaTHKa f3 - H Y 

rrepeXO.[{OB H rrpoaeaeHO RayqeHRe 3- KBa 3H'I8CTH'IHblX COCTOHHH1l: B a elf> OpMHpOBaHHb!X H.[{-

pax. 

B rpyiTITe BbiiiOnHeHbl TaKJKe paoOTbl MeTO.[{H'IeCKoro xapaKTepa. rr. <f>oreneM rrpeano .. 

JKeHa Moaenb ITapHbiX KoppenHilHfi a nerKHK Hapax. E. qepaoHKo nayqeaa TO'IHOCTb peweanft 

ypaaHeHHH lllpeARHrepa C raMR1!bTOHRaHaM~ OnpeaeneHHOrO TRITa MeTO.[{OM U - V rrpeoopa-

aoaaHRH. 11.H. MHxafl:noBhiM rronyqeaa onetiKa TO'IHOCTH MeToaa rrpHHYAHTenbHoro apameHHH 

.[{1!H OITpeaeneHHSI MOMeHTa HHepllHH aelf>opMHpOBaHHhlX H.[{ep. 

PaooTbr, ITepeqncneHHhre Bbrwe, ITPOB).[{Hnncb a TecaoM KOHTaKTe c rpyiTIToll: K • .fl.fpo

Moaa( naoopaTOpHH H.[{epHbiX ITpooneM). B.r. ConoabeBb!M Bblii01!HeHa paooTa ITO H3y'leHHIO 

caofl:cTB TpaacypaHOBhiX ::meMeHTOB coaMecTHO c coTpyamiKOM UeHTpanbHoro HHCTRTyTa ¢n

anqecKnx nccneaoaaHHll: a EyaaiTewTe T. lllnKnoweM. 

11. Ynerna H 11. EnaHK BbiiiOnHH1!H M)aenbHhifi pacqeT 6paKHepoBcKo1l: MaTpRilhi peaKnH:lt 

.[{1!H Bbl'IHCneHHSI 3HeprHH CBH3H nerKRX HJJep C TO'IHbiM yqeTOM .[{BHJKeHHH neHTpa TH)!{eCTH 

ABYX HyKJIOHOB H paapaooTaJIH HOBbiH MeTo.[{ .[{1!H yqeTa TBepao:lt cepaneBHHhlo 

B OT.[{ene rrpOBOAH1!HCh TBK)!{e pa60TI>I ITO H3y'leHHIO peaKilHH C yqacTHeM TH)!{e1!biX 

HOHOB. E.H. KanHHKHHbiM, .fl. fpa6oBCKHM H c.rr. 11BaHOBOH aasepweaa ¢opMy1!HpOBKa KBa-

3HKnaccnqecK01l: TeOpHH peaKilHH ITepeaa'IH H paCC'IHTBHbl ceqeHHH peaKilH:lt .[{1!H B38HMO.[{efi

CTBHH nerKnx Haep. PaooTbi BhmonaeHbi B TecHoM KOHTaKTe c rpyiTITo:lt B.B. BonKoBa(na-

6opaTopHH HaepHbiX peaKilHH} • 

B.K. nyKhHHOBb!M H 11. ITeTKOBbiM H'~cneaoaaao ceqeane pacceHHHH TSI)!{e1!biX qacTHil 

C B030Y)!{.[{eHHeM KOnneKTHBHhiX COCTOHHH:lt. 

P.A. 3paM)!{HH H 11. PoTTep BhmonHI:nn pHa pa6oT rro cTpyKType nerKHX Haep B coT-
9 

pyaanqecTBe c rpyrrrrofl: B. B. Eanawosa ( 11111.flcf> MfY}. 11ccneaosaHbi f3 -pacrraa B Li , 

aaxaaT 

Hapax. 

16 
ll -Me30HOB B Q H HeKOTOpbie aciTeKTtJ SIBneHHH lf>parMeHTallHH B nerKHX 

E.H. 3axapbeB aaHHMancH aoKaaaTenbCTBOM cxoaHMOCTH MeToaa B aaaaqe Tpex Ten 

c IIOMOmbro KOTOporo Obl1IH OOHapy)!{eHbl. HOBbie a!f>cPeKTbl! ycnneHHaH ITpOHHilaeMOCTb oapbe

poB, HapyrneHHe CHMMeTpHH IIpOHHilaeMOCTJI oapbepoB, B03HHKHOBeHHe 'laCTHbiX pe30HaHCOB 

IIpH .[{BH)!{eHHH C1!0)!{HbiX qaCTHil BO BHeWHeM II01!e, 

B.E. EenHeB nccneaoaan B1IHHHHe cTpyKTYPhi nerKHX Haep Ha aaxaaT oTpHilaTenbHbiX 

Me30HOB HApaMH 1 C yqeTOM peaoHaHCHOrO MeXaHH3Ma aaxsaTa. 

Ha XII Me)!{ayaapoaayro Koa¢epeHIJ RIO ITO ¢nanKe BbiCOKHx aaeprH:l!: B Jlyoae oT 

naoopaTOpHH TeopeTH'IeCKOH lPH3HKH Obl1!0 rrpeacTaaneao 23 .[{OKnaaa ITO TeopHH IT01IH H Teo-

pnn aneMeHTapHhiX qacTHil. 

Ha Me)!{ayHapoaaoM Koarpecce ITO ¢n3HKe HH3KHX aaeprnfi B TiapH)!{e coTpyaanKaMH 

naoopaTopHH TeopeTH'IeCKO:lt lPH3HKH Obl1!0 caenaao .[{Ba .[{OK1laaa. 
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Bbi1.JI1Cfl11TEflbHbil1 li EHTP 

OcHoBHbie ycRnHSI BhiqHcnRTenhHoro neHTpa B 1964 rony DhinR HarrpaBneHhi Ha perne

HRe 3a]:{aq, CBSI3aHHh!X C OOpaDOTKOll: 8KCIIepRMeHTaJ:bHb!X naHHb!X1 rronyqeHHh!X cpH3HKaMR 

J1HCTHTyTa, H aBTOMaTH3aUHell: o6pa60TKH ]:{aHHbiX. 

KaK: H B npornnoM rony, rrpoH3BonHnHch BhJqHcneHHSI nnSI HayqHhiX rpyrrrr, BenymHx nc

cnenoBaHHSI ]:{B:If.>KeHHSI qacTHll B MarHHTHhiX' IIOnSIX, 1pOBO]:{HnOCb MonenHpOBBHHe cpH3FJqeCKHX 

npoueccoB MeTO]:{OM MoHTe -Kapno, pernanHCb MHOrlie TeKymHe 3anaqn nnSI naoopaTopnll: 

11HCTHTyTa. CnenyeT oTMeTHTh TaK.>Ke pa3pa6oTKH HOBhiX MeTonoB BhJqHcneHHll:, pacmHpe

HHe OHOnHOTeKH CTaHnapTHhiX rrporpaMM H aBTOM8Tf. 38UHIO rrporpaMMHpOBaHHSI Ha SI3b!Ke 

An ron. 

0TnenOM BbJqHcnHTenhHOll: TeXHHKH, IIOMHMO 81< CrrnyaTaUHH HMeiOruHXCSI BbJqHCnHT9nb

HhiX MaiiJHH, BbiiiOnHeH uenbiit pSI]:{ pa6oT ITO HX ycoi.epmeHCTBOBaHHIO H C03]:{8HHIO YAODCTB 

8KCIInyaTaUHHJ a TaK.>Ke 8KOHOMHH MaiiJHHHOrQ Bp9M9! H. 

flporpaMMbl Ami OOpaDOTKH 3KCrrepHM9HTanhHb!X ABHHh!X 

nnSI BhiiiOnHeHHSI OOnbiiJOrO OO'heMa BbJqncneHHI 1 CBSI38HHh!X C o6paDOTKOft 3KCIT9pHM9H

T8nbHh!X A8HHhiX, Ba.>KHeftrnee 3HaqeHne HMena ycrren H8SI pa6oTa rro co3naHHIO nporpaMM. 

B nepBoM rronyroAHH B BbJqncmnenhHOM neHT Je 5Lma co3AaHa HOBaSI reoMeTpH'I9CKaSI 

rrporp8MM8 o6cqeTa TpeKOB KaMepHbiX CHHMKOB C Manoil: IIpOIIaHOBOft K8M9pbl, B OTnHqHe 

OT rrpe.>KHHX HOBBS! rrporpaMMa BKniOqaeT KOHTpOnb 1 3MepeHHll: Ha aBTOMaTaX. 0Ha rrpeny

CM8TpHBaeT oocqeT ropH30HTanhHbiX cneAOB 1 AnSI KOTOpb!X paHee pa3paOOTaHUbiMH MeTOAa

MH HeB03MO.>KHO Hail:TH HeODXO]:{HMbl9 TOqKH H BOCCT :IHOBHTb rrpOCTpaHCTBeHHYIO KapTlrHY, 

8Tofi .>Ke rrporpaMMOfi yqHTbiBaiOTCSI CMerueHHSI H3-3.l necpopMaUHH rrneHKH H YCTpaHSIIOTCSI 

HenocTaTKH, BhiSIBneuubie B nponecce 8KcrrnyaTannn cTapofi nporpaMMhi. 

fpyrrrroil: o6pa60TKH TpeKOB KaMepHb!X CHHMKOE COCTaBneHa rrporpaMMa HAeHTHcpHKaUHH 

y -KBaHTa n rrporpaMMa HneHTncpzxaunn KaHano3 peaxunfi. Cefiqac 8Ta nporpaMMa 

oTna.>KHBaeTCSI c yqeToM MaTpHUbi orun6ox. B Heft rr JenycMoTpeH y3en c niOOhiM qHcnoM 

TpexoB, norrycxaeTcSI HanHqHe HefiTpanbHOil: yneTeBrnefi qacTHUhi. 3anaeTCSI Ta6nnna rnno-

Te3 n Ta6mma Mace, npoBepSieTcSI Ka.>KAaSI 1!:3 3anaRHhiX rnrroTe3. 

B TeqeHne Bcero rona Benach pa3pa6oTKa reoJAeTpHqecKHX nporpaMM, paccqHTaJHILIX 

H8 MHOrOOO'beKTHBHyiO CHCTeMy cpoTOrpacpnpOB8HHSI B KaMepax, C yqeTOM HeonHOpOnHOCT9ft 
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MarHHTHoro nom~ a paooqet!: oonacTH KaM,~phr. O.r:tHa Ha rrporpaMM Jlrut cny'l:aSI JlByx Ha 

rrrecTH aoaMO)!(HhiX oo'heKTHBOB c y'l:eToM f. eo.llHOpOJlHOCTH MarHHTHoro rronSI, ycpe.llaeaaoro 

BJlOnh TpeKa, COCTaBneaa H HCIIOnhayeTCSI, 

B 1964 roJly npOJlOn)KanHCh HCcneJlOE 8HHSI MeTOJlHKH oopaooTKH Jl8HHbiX co CK8.HHpyro

IIIHX aBTOMaToB. Ehrna npoHaBe.lleHa oueaKa apeMeHH o5paooTKH JlBHHhiX JlnSI paaabrx CKaHH

pyromHx aaToMaToB aa MarrrHaax M-20 H MHHCK-2. Paapa6oTaaa noJlpooaaSI 6noK-cxeMa 

nporpaMMbi JlnSI ynpaaneHHSI o5pa6aThiB8IODlHM 8BTOM8TOM C nOMOlllhiO 9neKTpOHHOi!: M8IIIHHhio. 

PaapaooTKa cTaHJlapTHhrx nporpaMM 

Bbr'l:HcnHTenhHhiM ueaTpOM rrpOJlOn)KaJmch pa5oThi no pacrrrHpeHHIO oH6nHoTeKH cTaHJlapT• 

Hhrx no.llnporpaMM JlnSI MaiiiHHhr M-20. CocTaaneaa rrporpaMMa Bhi'l:HcneHHSI coocTBeHHhiX 

BeKTOpOB H co6CTBeHHhiX 3HatieHHi!: CHMMe~·pH'!eCKOfl: MaTpHUbl, f1pOJl0n)K8nHCb pa50Tbl no 

TpaacnSITopaM c SiabrKa Anron aa 513biK MaiiiHHhr M-20. 

Eonhrrro:ll: pa6oTbi noTpe6oaano T8K)Ke coa.llaaHe 6H6nHoTeKH cTaHJlapTHhiX rrporpaMM 

JlnSI MaiiiHHhi MHHCK-2. Paapa5oTaaa HHTernpeTHpyromaSI cHcTeMa JlnH aTotl: MaiiiHHhi. 

PerrreaHe paanH'!HhiX aaJlaq <fJHaHKOB 

flOMHMO o6pa50TKH 8KCIIepHMeHT8nhH olX Jl8HHbiX 1 COCT8BHBIIIet\: OCHOBHOtl: OO'heM paoo

Tbl BU, 3Jlech Bhmonaea uenbrt!: pS!Jl JlpyrH < aaJlaq, nocTaaneHHbiX na5opaTopHSIMH l1acTHTy

Ta. TaK, JlnSI na6opaTopHH smepHbiX npo6neM IIpOBOJlHnHCh Bbl'l:HcneHHSI TpaeKTOpHtl: aapSI-

)KeHHbiX 'l8CTHU B MarHHTHOM none penSITH 3HCTCKOrO UHKnOTpOH8 1 pacqeTbl BhiBOJl8 ny'!K8 

H3 yCKOpHTenSI H T,n, BenHCh pacqeTbi Bbi 30Jl8 npOTOHOB H3 CHHXpo<fJa30TpOH8 1 COCTaBnSieT

CSI rrporpaMM8 JlnSI pacqeTa TpaeKTOpHi!: B .manH3HpyiOlllHX MarHHT8X nB3. flpOJlOn)K8IOTCSI 

pacqeThl TpaeKTOpHi!: B cneKTpOMeTpaX, 

KaK H a npeJlhiJlymeM ro.lly, BbrtiHcmnenhHhiM ueaTpoM npoBo.llHnHch pa6oTbr no Mo.lle

nHpoaaHHIO npoueccoa MeTOJlOM MoaTe-~apno. Cro~a OTHOCSITCSI aaaatiH oo Hccne.llOBaHHH 
0 

pacnaJlHblX CBOi!:CTB K 2 -Me30HOB ( n.H IT), UHKn 38Jlaq no K8CK8JlHhiM MoJlenSIM BHyTpH-

SIJlepHblX npoueccoa, BbiiiOnHSieMbiX JlnH nB3 H n.Hfl. 3TH 38Jl8'IH HMenH uenbro rrpoBeJOKY 

TOt\: HnH HHOtl: <fJH3H'!eCKOfl: MOJlenH H3yqaeMoro npouecca. Ha OCHOBe HeCKOnhKHX KOHKypH

pyiOlllHX rHnoTea MeTOJlOM MoHTE':- Kapno crpoHnHch MOJlenH H peaynbTaTbi MOJlenHpoBaHHSJ 

Cp8BHHBanHCh C Jl8HHbiMH 8KCIIepHMeHTa. 
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3KcnnyaTaUHSI Bhi'IHCnHT9nbHOa TeXHHKH 

OT.oenoM Bhi'IHCnHTenhHOa TeXHHKH BU y.oenSinc>Cb MHOro BtJHM8HHSI ooecneqeHHIO Ha

.oe>KHoa paooThi aneKTpOHHO-Bhi<IHCnHTen&HhiX MaiDHH M-20 H 'KHea'. 

Ha M-20 3a ro.o nonyqeao CBhrliie 5000 qacoa none3aoro MaiiiHHHoro apeMeHH. C uen&IO 

noBhiiiieHHSI aa.oe)KHOCTH tPYHKUHOHHpoaaHHSI BXO.llHhrx ycTpoficTB ObinH .oopaooTaHbr npHHUHnHan&

Hhre CXeMbi ynpaBneHHSI BbiBO.llOMo npH BBO.lle HHtPOPM8UHH B M8IIIHHY 3H8'IHTenbHOe BpeMSI 

TpaTHTCSI Ha nonyqeaP.e KOHTpOnhHbiX CYMM. fing 8BTOHOMHOrO nO.llC<IeTa KOHTponhHbiX CYMM 

ObinO C03.ll8H0 cnenHanhHOe ycTpOf!:CTBO - CYMM8TOp, KOTOpbif!: cea 'l8C IIIHpOKO HCnOnh3yeTCSI 

BCeMH MaTeMaTHK8MH. Ha M8IIIHHe BBe.lleHO B .oef!:CTBHe BTOpoe 'IHT810lliee ycTpoacTBO, 'ITO 

1103BOnSieT npOH3BO.llHTh npotfJHnaKTH<IeCKHe paOOThi I: OO<Iepe.llHO Ha K8)K.ll0M 'IHT8IOllieM ycTpOf!:-. . 
CTBe Oe3 noTepb M8IIIHHHOrO BpeMeHH. fing p8CIIIHf>eHHSI BHeiiiHef!: naMSITH M8IIIHHbl H8'!8Tbl 

paoOThl no BBO.llY BTOporo IIIK8tP8 H8KOnHTenea Ha M!irHHTHOf!: neHTe. 

MaiiiHHa "KHea"' .oo aarycTa 1964 ro.oa Hcnom:3oaanac& .ong aao.oa H BbiBO.lla .oaHHhiX 

B M-20. KpoMe Toro, oaa Obrna Hcnonh30BaHa .ong rrony<IeHHSI .oaHHhiX H3 H3MepHTen&Horo 

neHTpa nH<P no KaoeniO. Hcnonh30B8HHe MaiiiHHbi "'f:Hea' B KaqecTBe oytflepaot!: npH M-20 

nonHOCThiO ceog onpaa.oano. 3To n03BOnHno COKpaTETh BpeMSI oopaOOTKH. HanpHMep, .ong 

o.oaoro TpeKa no reoMeTpH<IecKoa nporpaMMe M-20 a-ro apeMSI coKpaTHnoc& c 24 .oo 15 ceK. 

TeM He MeHee, B ceHTSIOpe M8IIIHH8 "'KHea' KSK M81IOH8.lle)KH8SI H MOpanhHO yCTapeBIII8SI 

obrna .oeMoHTHpoBaHa. 

Hoaasr TeXHHKa 

B Mae Bbr<IHcnHTenhHhiM ueaTpoM obma nony<IE!Ha aneKTpoHHO-Bhi<IHCnHTen&HaSI MaiiiHHa 

MHHCK-2, a HIOne oaa obrna aana*eaa. BcKope ObmH pa3pa6oTaHbi cxeMhi cBSI3H aTot!: MSIIIH

Hbi c H3MepHTenbHhiM neHTpOM nH<P H c M8IIIHHOA M-:20. CxeMbl CBSI3H c.oenaHbl npH aTOM Ta

KHMH, 'ITO cef!: '!8C B03MO)KH0 IIO.llKniO'leHHe H3MepHTE!nhHbiX UeHTpOB niOOOi1 naoopaTOpHHo 
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PAEOTbi no C03IIAHHIO 3KCnEPHMEHTAJlbHOfl AnnAPATYPbi, 
BblnOnHEHHbiE nAEOPATOPH.HMH OH.HH B 1964 r. 



nAEOPATOPH.H 'BbiCOKHX 3HEPfi1M 

EonbiiiHe ITY3bipbKOBbre KaMepbi 

1. 2-MeTpoaasr ITpoiTaaoaasr ITY3b!pbKoaasr Kauepa. B 1964 ro.ny 3aKOHtieHo HaroToBneaHe 

BCeX y3nOB KBMepblo llo HB"'ana MOHT8)1{8 KaMepH B M8I'HHTe Ob!n8 CHSIT8 ITO.llpOOHaSI TOITO

rpaqmsr M8I'HHTHOI'O ITOnSI B pafiO'IeM ee 06'beMe. npH 8TOM OKa3anOCb, "'TO OITTHMBnbHb!M 

.nnsr .naaaoro MarHHTa sransreTcsr TOK 3600 aMITep. ITpH TaKoM TOKe cpe.nasrsr HaiTpsr)KeHHOCTb 

M8I'HHTHOI'O ITonsr paBHa 15000 :apcTe.ll C MBKCHMBnbHOH HeO.llHOpO.llHOCTbiD ITO pa6otieMy OO'be

MY + 12%. llnsr o6eciTetieHHSI aeo6xo.aHMOfi TO'IHOCTH H3MepeHHii ITpHHsrTo peiiieHHe ytiHTbtBaTb 

HanHtiHe 9TOll HeO.llHOpO.llHOCTH ITpH pac'Je~aX Ha Ebl"'HCnHTenbHOH M8IIIHHe ITyTeM BBe,neHHSI B 

ITporpaMMY pacqeTOB MaTpHUbl HaiTpSI )KeHHOCTeii. 

ITocne BbiiiOnHeHHSI MOHTa)Ka 2-MeTpoaoii Ka 'vl:epbi a MarHHTe oaa 6brna HCITbiTaHa a cTa

TH'IecKoM rr .llHHaMHtieCKOM pe)KHMax. Baa'Iane pafioTa ITpoao.nrrnacb Ha MMHTHpyroiiieii cpe.ne 

ao.ua-aoa.uyx. 3aTeM 6ama HCITbiTaHa CHCTeMa aBHpHfiHoro c6poca ITpoiTaHa ITpH pa6o'IHX yc

noarrsrx H ocymecTaneH pa6otiHii ITycK. ITonytieHbi ITepabre aa :aTofi KaMepe <jloTorpa¢mr cne

.noa qacTHU oT ycKopHTensr. Ha :aTHX ¢oTorpa<jJHsrx BH.llHo, "'TO cne.nbr tieTKHe, T.e. ace yanbi 

ycTaHoBKH pa6oTaroT HOpManbHO. O.nHaKo Ha <boTo:~pa<jJHH an.nea 6onbiiiOfi <jloa KHITeHHsr. Aaa

nH3 ITpH"'HH 8TOI'O KHITeHHSI ITOK83an, "'TO HCITOnb3,)Bancsr ITpOIT8H HH3KOI'O K8"19CTB8 1 HMero

IIIHH 6onbiiiofi ITpoueHT rrpHMecH ITpoiTrrneaa. 

0ITTH'IecKasr 'IaCTb KaMepbr Bbiiionaeaa xopouo. ITpe.naapHTenbHbre H3MepeaHsr H pactieTbi 

ITOnO)KeHHSI peiTepHb!X KpeCTOB Ha CTeKnax ITO CTe.JeOCHIIMK8M I'OBOpSIT 0 TOM, 'ITO pa36pOC 

OT ITnOCKOCTll paCITOnO)KeHHSI peiTepHb!X KpeCTOB H•~ ITpeBbiiiiaeT + 0,5 MM. 3Ta TO"'HOCTb H8XO

.llHTCSI a 11pe.nenax HOpM, aa.naaaeMbiX reoMeTpHeil ¢oTorpa<jlnpoaaansr. Pa6oTbi ITO C03.ll8HHID 

KaMepb! ITpOBO.llSITCSI COBMeCTHO nB3 ( rpyiTITa M. ConOBbeBa) H n.H IT ( rpyiTITa M. EanaH.llHHa). 

2. MeTpoaasr )KH.llKoao.nopo.naag ITY3bipbKOEaH KaMepa. B 1964 ro.ny ll3roToane -

HHe acex ocHOBHbiX y3noa MeTpoaoii KaMepbr H eE' ocaameHHe 6brno 3aKOHtieHo • ITpoao.nHnHcb 

rnaBHb!M o6pa30M c6opO"'Hbie, MOHT8)1{Hble H Hana.llO"'Hbie pafiOTbl. 

3aaepiiieHa KOMITneKCH85I COOpKa KaMepb! CO 3CeMH ee KprroreHHb!Mll CHCTeMaMH, C Me

X8HH3MOM paCIIIHpeHHSI, CHCTeMOH OCBeTHTenbHOI'O paCTpa, CMCTeMOH Ha.llyBHOI'O yiTnOTHeHHSI 

rr pa6otiHMM cTeKnaMH, c cHcTeMoii .naT'tfHKOB TepMoMeTpHH H .naaneHnsr. ITpoae.neHbi ace 

HeOOXO.llHMb!e HCITb!T8HHSI Ha TeiTne: B8KYYMHbl9 HCITb!TBHHSI KOpiTyca KaMepb! H CHCTeMbl yiT

nOTHeHHSI a c6ope c KaMepoii, aaKyyMHbre HCITbiTaHHsr acex yiTnOTHsreMbiX paa'beMoa. KaMepa 

Co6paHa BMeCTe C BBKYYMHbiM KO)KyXOM H HCITb!T8H8 Ha TeiTne B COOpe. 

3aaepiiieHbl MCITb!T8HHSI <jJOTOrpacpHtieCKOH CHCTeMbl H C!lCTeMbl OCBemeHHSI, M3MepeHO 

paCITpe.neneHH;e HHTeHCHBHOCTH CBeTa, .llaBaeMOI'O OCBeTHTeneM. 
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p H C, 56 

MeTpoea.s~ .>KH!lKOBO!lppo!lHB.SI ny ahipbKOBa.SI KaMepa. 

3aKoHqeH MOHT8.>K H pa3BO!lK8 Kaoene~ CH CTeMbl aneKTpOriHT8HH.SI H ynpasneHH.SI yana

MH K8Mepbl H CHCTeMbl KOHTpOn.SI 38 pe.>KHMOM e e paOOTbi, 

3aeeprueHbl !lnHTenbHbie HCllbiT8HH.SI ycTofiqHBOCTH paOOTbl aneKTpOHHOrO nynhT8 yn

pasneHH.SI1 OOliiH~ BH!l KOTOporo llOK838H H8 pHC, 58, 

KpoMe paooT, ce.s~aaHHhiX Henocpe!lCTBeHHO co c6opKofi KaMepbi H noaroTOBKO~ ee K 

nepsoMy nycKy, B ¢H3Hqecxofi rpynne senacb noaroTOBKa K aKcnepHMeHTy : paapa6oTaHa 

annapaTypa an.s~ npocMoTpa KaMepHhiX nneHOK; HaroToeneH H Hana.>KeH nepBhi~ MaKeT perrpo

eKTopa_, .SIBHBliiH~C.SI OCHOBO~ penpoeKTOpa !ln.SI npOCMOTpa nneHOK OT ManbiX K8Mep, 
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p H c. 58 

Y rrynhTa yrrpasneHHSI MeTposoH: )!{.HIIKOBonoponHof.i rry3bipbKOBO!':i KaMepbr. 

CosMeCTHO c npyrHMH rpyrrrraMH rry3hrphKO BbiX KaMep Bhrpa6oTaHhr peKoMeHnaunn no 

cTaHnapTH3aUHH scero KOMrrneKca arrrrapaTypbr rrpH rrepexone Ha rrneHKY wnpHHorr B 70 MM 

H pa3pa6oTaHhl TeXHH~eCKHe ycnOBHSI Ha IIpOeKTHpOBaHHe CTaHnapTHO fi KHHO~OTOKaMephl. 

B KoHue neKa6pSI 1964 rona rrpoH3senea rrepBbii':i KoMrrneKCHhrlr 3arrycK MeTposoH: 

•nnKosonoponHofi KaMephl c HarronHeaneM ee *HIIKHM sonoponoM. 3arrycK rrpowen ycrrewao. 

OcymecTsnea KOMrrneKc rrposepoK ycToA~HBOCTH pa6o~ero pe•HMa KaMep hl . Tiony~eHhl Tpe-

KH OT HCTO~HHKa y -KBaHTOB, a TaK*e OT KOCMH~eCKHX ~aCTHU. 
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Pa6oTbi no coanaHRIO KaMepbr, ee aananKe R aanycKy aenRCb non pyKoaoncTBOM aa

qanhHRKa KpRoreaaoro OTnena A.r. 3enbnOBR'la, CT. uayquoro COTpynHRKa P.M. ne6eneaa 

R aenymero RH:>!<:euepa npoeKTa E.11. nbSI'lKOBa. 8JieKTpOHHbie CRCTeMbl ynpaaneHRSI coana

BanRCb non pyKoaoncTBOM B.~. CRKoneHKo. B pa6oTe npRHRManR yqacTRe TaK~e npyrRe 

OTnenbi R rpynnbi fla6opaTOpRR. 

3. 2-MeTpoaasr ~HnKoaonoponuaSI nyabrpbKOBaSI KaMepa. B 1964 r. nponon~anocb R3-

roToaneuRe yanoa aToil: ycTaHOBKR ua aaaonax CoseTcKoro Co10aa. B fla6opaTopRR aenRcb 

npoeKTHbie R KOHCTpyKTOpCKHe pa60Tbl no pa3l!H'lB biM yanaM KaMepbi, ee CRCTeM ynpaane

HRSI R KOHTpOl!SI. 

Paapa6oTKa RCKpOBbiX KaMep, aneKTpouEoil: annapaTypbr R cpencTB 

aBTOMaTR3aURR 

Paapa60TKa annapaTypbl npoaonRnaCb B Tpe,.. OCHOBHbiX HanpaaneHRSIX: aBTOMaTR38URSI 

o6pa60TKR CHHMKOB C ny3bipbKOBbiX KaMep, pa3pai50TKa HCKpOBbiX KaMep H paapa60TKa 

CXeM 6biCTpOit 9l!eKTpOHRKH H8HOCeKyHnHoro nHantt30Ha nnSI pa60Tbl COBMeCTHO C qepeHKOB

CKHMR H CUHHTRlll!SIUHOHHblMH C'leT'lHKaMRe 

OcuoauaSI aanaqa no nepaoMy uanpaaneHRIO ·~ocTosrna B paapa6oTKe cKaHHpyiOmero 

ycTpOiJ:CTBa H OTC'leTHbiX CRCTeM nnSI npOCMOTPOB :>IX CTOl!OB C Uel!biO o6ecneqeHHSI B 6nH

~aitmRe ronbi o6pa60TKH no 1 MHllllHOHa cpoTorpaqRft B ron. 8TH pa60Tbl 6binR Ha'laTbl B 

1963 r. B 1964 r. uaqanocb MaKeTRpoaauHe ocuc BHhiX yanoa. 

B 1964 r. RaroToaneuo 7 HCKpOBhiX KHMep c 6onbmHM npoMe~yTKOM, a TaK~e 

paapaf5oTaua H HaroToaneua cTpRMepuaSI KaMepa. Haqanacb paapa6oTKa 6eccpHllbMOBhrx 

HCKpOBbiX KaMep - npOBOllO'lHbiX R aKyCTH'leCKHX. 

B o6nacTH paapa6oTKH cxeM 6biCTporr aneKTpoHHKH npoaonHnacb cTaunapTH3aUHSI oc

HOBHbiX 9l!eMeHTOB CXeM H8HOCeKyHnHoro nHan830Ha H H3rOTOBneaHe annapaTypbl nnSI cpH-

3H'l9CKHX 9KCnepRMeHTOB. 

1. AaToMaTH3aUHSI o6pa6oTKH KaMepubrx CHEMKOB. B 1964 rony uaqanacb paapa6oTKa 

ocuoBHbiX yanoa cKaHHpyromero aaToMaTa. 11aroTcaneu o6paaeu oTc'leTuoro Kauana, o6ec

ne'!RBaiOmHTi TO'lHOCTb oTc'leTa 2,5 MK npH cKopocTH c'!eTa 24 Mru. Paapa6oTaua naMSITb 

Ha cpeppHTOBbiX KOllbUaX nnSI aanHCH 'lHCell C OTC~eTHOrO KaHana (THna Z ) CO BpeMe

HeM aanHCH 2 MKCeK H 'laCTOTOIT onpoca naMSITH 50 KrU. 8Ta naMSITb (BTOpOiJ: o6pa3eu) 

6yneT HCnOllb30BaHa nnSI CBSI3H CO C'leTHOH MaiiiHIIOIT nnSI BbiBOna KOMaHn ynpaaneHH.Il: H KO

MaHn BHemuero CTp06HpOBaHHSI HHcpOpMaUHH. 

TipoaonHnocb MaKeTHpoaauHe cHcTeM oTc'leTa nnsr npocMoTpOBbiX cTonoa. EbmR onpo-

6oaaHbi CHCTeMbl OTC'leTa C npOBOllO'lHOH ceTKOit ( nony'leHa TO'lHOCTb OTC'leTa + 0,25 MM) 
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H C ynhTp83ByKOBbiMH Jl8T"'HK8MH. OTH H3MepHTenhHbie CTOnbi MoryT 6h!Th HCITOnh30B8Hbi H 

JlnH H3MepeHH~ CHHMKOB C HCKpOBhiX K 8 Mep. 

flpOBO)lHnHCh T8K>Ke pa60Tbi ITO OC BOeHHlO rrpOH3BOJlCTB8 rronyaBTOM8TOB B rrpOMbUIIneH

HOCTH. B 1964 r. BhmymeHo 4 orrbiTHbiX o6pa3na ycTaHOBOK. B HacToHmee apeMH o¢opMnH

eTcH JlOKyMeHTSUHH JlnH cepHti:Horo Bbmy cKa. 

2. McKpOBhle KaMephl. 

a) CTpHMepHaH KaMepa rro3BOnHeT perHcTpHpoaaTh TpeKH "'SCTHU, rrpoxoaHmHx rroa 

0 
yrnoM K ~meKTpH"!ecKoMy rromo ao 90 . KaMepa BbmonHeHa H3 cTeKna c anlOMHHHeBbiM 

3 
aneKTpOllOM, ra6apHTbi KSMBpb! 70x50x2Q CM • nng ITHT8HHH KaMepbi 6bin H3rOTOBneH reHepa-

TOp HMITynhCOB ( rMH) 1 o6ecrre"'HB8lOIIIH ~ HMrrynhCbl C 8MITnHTYJlOti: 5QQ KB C perynHpyeMOH 

anHTenhHOCThlO. KaMepa rrpeaHa3Ha"!aeT CH anH perucTpaUHH pacrraaoa Ko -Me30HOB. 

p H c. 60 

¢oTorpa<)>HH cneJlOB 'l8CT HU B CTpHMepHO~ KaMepe. 

6) B 1964 roay 3aKOH'leHa pa3pa6o TKa cepHH KaMep c 6onhiiiHM rrpoMe>KyTKOM (IDeM) 

H H3roToaneHo 7 pa6o"!HX 9K3eMrrnHpoa. KaMepbi H3roToBnHnHCh H3 opraHH"'BCKoro cTeKna 

H JllOpanlOMHHHH H pacc"'HTaHbi Ha pa6oTy .. Harrpoaya ... KpoMe aToro 6bmo H3roToaneHo Hec

KOnhKO CTeKnHHHbiX KaMep C 6onbiiiHM UpOMB>KYTKOM. 

B) Pa3pa60T8H8 CHCTeMa rrocne)lOBS TenhHOrO ITHT8HHH rrpoMe>KyTKOB HCKpOBO~ K8MBpb!, 

KaMepbi c rrocneaoaaTenhHbiM ITHTaHHeM rrpoMe>KyTKOB coqeTalOT rrone3HbiB cao~CTBa Ka

Mep C 6onhiiiHMH rrpOMe>KyTKSMH ( Bb!COK8 H a<J><j>eKTHBHOCTh 1 paBHOMBpHaH CBBTHMOCTb TpBK8 

ITO JlnHHe) CO CBO~CTBSMH MHOrorrpOMB>KYTKOBO~ KaMepbi ( Manoe Bp9MH ll8MHTH). 

r) Ha'laTa pa3pa6oTKa rrpoaono"!HbiX KaMep c HerrocpeacTBBHHo~ rrepeaaqeti: HH<)>opMa

UHH H8 Bbl"'HCnHTBnhHYIO MSIIIHHY. flpoaep eHa B03MO>KH.OCTh perHCTp8UJIH KOOpJlHH8T B rrpo-

BOnO"'HO~ KaMepe rryTeM HCUOnh30B8HHH BTOpH'lHOrO pa3pHJl8 C 8KYCTH'leCKHMH Jl8T"'HK8MH. 

flpOBOJlHnOCh M8KeTHpOB8HHe aneKTpOHHb! X CXeM JlnH 9Toro ripH6opa H onpo60B8HHe pa3nH'l-

Hb!X B8pH8HTOB aKyCTH'leCKHX Jl8T"'HKOB, 
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p H c. 6 1 

KaMepa c 6oJiblliHM pa3pstQHbiM npoMe)l{yTKoM. 

PaccMoTpea aapHaHT C03JlBHHSI pa6oqeJ:I: KaMepbr c 3anHCbiO HH¢opMaUHH aa <f>eppHTOBbre 

KOJibUB. 3TH B8pH8HTbl K8Mep fl03BOJISIIOT perHCTpHpOB8Tb KOOpJlHH8Tbl C TQqHQCTbiO + 0,25 MM 

H npoBOJlHTb Ra6op 6oJibllloro cTaTHCTH'IecKoro MaTepHana. TaK, "'<f>eppHTOBbre .. KaMepbi no3-

BOJISIT perHcTpHpoaaTb no 50 co6biTHJ:I: 3a UHKJI pa 6oTbi ycKopHTeJ1SI ( - 50 MeeK). KaMepbi 

c aKyCTH'IeCKHM C'beMoM no3BOJISIT perHCTpHpoaaTb no 10-20 co6biTHJ:I: 3a UHKJI ( KaMepbr c 

<f>oTorpa<f>HqeCKOJ:I: perHCTp8UHeJ:I: perHCTpHpyiOT OJlHO COOblTHe B UHKJie). 

3. Pa3pa6oTKH annapaTypbr. 

a) J13rOTOBJieHa H CJl81I8 B 8KCflJIY8T8UHIO 8 -K8H8JlbH8SI nepecqeTH8SI CTOJ:I:Ka C BbiBOJlOM 

aa UH¢poneqaTb. CKopocTb cqeTa no 15 /V\ru. 

B aacTosrmee apeMsr 3aKaaqHaaeTcsr oTpa6oTKa TexaHqecKoJ:I: noKyMeHTaUHH nnsr npoH3-

BOJlCTBa cToeK B UeaTpaJibHbiX MacTepcKHX MacTHTyTa. KpoMe aToro H3roToaneao 6onee 

10 oTnenbHbiX nepecqeTHbiX npH6opoB. 

6) 06ecne'IHB8JIHCb <f>H3HqecKHe p800Tbl CT8HJl8pTHbiMH CXeMaMH COBflBJJ.eHHJ:I: - 8HTH

CO.Bfl8JJ.eHHJ:1:1 BblflOJIHeHHbiMH HB OCHOBe BbiCOKoqac TOTHblX MOJlyJieJ:I:. BpeMeHHOe pa3pellleHH9 

-9 
( 8- 12) .10 CeK 1 qyBCTBHTeJibHOCTb 0,3 B. 

a) Cnaaa B aKcnnyaTBUHIO MHoroKaHaJihHasr aneKTpoaaasr annapaTypa aaaoceKyanaoro 

nHana3oaa nnsr rpynnbr A.n. fli06HMoaa. AnnapaTy pa no3aonsreT ocymecTBJISITb BKJIIOqeaHe 

JlO 18 C'ieT'IHKOB H JierKO npOH3BOJlHTh nepeKJIIO'IeHHSI B npouecce paOOTbi. 

AnnapaTypa o6nanaeT BbiCOKoJ:I: 'IYBCTBHTeJihHOCThi01 KOTOpasr naeT B03MO)I{HOCTh 

pa6oTaTh c ra30BbiMH qepeHKOBCKHMH cqeT'IHKBMH. Pa3pelllaiOmee BpeMSI cxeM coananeHBJ:I: 
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•• 

p .H c. 62 

8-K8H8nbH8H rrepec~eTH8H CTO UKa. 

7-8.10-9 
ceK. ArrnapaTypa rroKa3aHa Ha pHc.63 (perHcTpaTop) H Ha pHc. 64 (obrcTpaH 

norHKa). 

r) Pa3paooTaHa MHoroKaHanhHaH obiCTpoae~cTByromaH annapaTypa anH perHcTpaUHH 

~aCTHU H 3anycKa HCKpOBbiX KaMep. MHoroKaHanbHBH arrrrapaTypa Ha rronynposoaHHKax HaHo

ceKyHaHoro UH8IT830H8 pa3p800T8H8 anH pa3nH~HbiX ¢H3H~eCKHX SKCITepHMeHTOB C ny~KBMH 

38pH*eHHbiX ~8CTHU C HCITOnb30B8HHeM B Ka~eCTBe aaT~HKOB ~epeHKOBCKHX H CUHHTHnnHUH-

10'-l 



p H C. 63. 

PerucTpaTop anH MHoroKaHan&Hoft ycTaHOBKH. 

p H C, 64 

EnoK 6brCTpoR nor HKH. 

OHHblX cqeTqHKOB. ArrrrapaTypa HMeeT BblCOKYIO qyBCTBHTenbHOCTb, KOTOpaSI aaeT B03M0)1{ ... 

HOCTb perHCTpHpOB8Tb HMrryn&c, Bhl3B8HHhlA ¢oT09neKTpOHOM C ¢oTOK8TOUa,r&30BblMH qe-

peHKOBCKHMH cqeTqHKaMH c rrpHMeHeHHeM 4>3Y -3 6. YcTpoticTBo o6ecrreqHaaeT BbrcoKyro 

CTeiTeHb TOqHOCTH H UOITYCKaeT 1 rrpocqeT B KaHan e BTOpHqHoA CXeMbl COBITaUeHHfi Ha 106 

10 
oTcqeToB B KaHane rrepaHqHoA cxeMbi coarraaeuHfi rrpH aarpyaKax 2-5.10 rrpoTOHOB aa 

UHKn, 
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Ha puc. 65 rroKa3aHa ceKUHH yHu¢uuuposaHHo~ cTo~KH. B sepxHeM pgay pacrrono~e-

lbl BXOaHble 6nOKH ( ycHnHTenH, orpaHH'IHTenH) 1 BO BTOpOM pgay - CX9Mbl COBrraaeHHH C 

p il c. 65 

MHoroKaHanbHaH 6brcTpoae~cTByiOmag ycTaHOBKa anSI 
yrrpasneHHSI HCKpOBbiMH K8MepaMH. 

aHTHcosrraaeHHRMH, aHcKpHMHHaTop, aso~HaH cxeMa cosrraaeHH~. B 3 H 4 pgaax pacrrono

~eHbi asa rrepecqeTHbiX ycTpo~cTsa. 

Tiy'IKH '18CTHU CHHXpo¢a30TpOH8 

B Ta6naue 1 UpHBeaeHbl OCHOBHbl e rrapaMeTpbl rry'IKOB '18CTHU CHHXpo¢a30TpOHa, HC

nonh3yeMbiX B H8CTOHmee BpeMH ang ¢ H3H'l:eCKHX HCCneaOB8HH~. 
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p II C. 66. 
neT8H.UepHbi1!: Q)KH)KHTelib BO.llOpO.ll8 1 npe.UH83H8'1eHHbiti .Umt pa60Tbi C 001IblliHMl1 

)KH.llKoao.uopo.UHhiMH xaMepaMH. CnpoeKTHpoaa H qacTII'IHO 113rOTOB1IeH a 06~e.uuueu

HOM HHCTIITyTe R.UepHhlX HCC1Ie.UOB8HIIt!. 

p II c. 67. 
B KplloreHHOM oT.uene flB3 .UIIR pa6oTb i c IICKp OBbiMII RaMepaMH pa3pa6oTaaa 

TIIIOCK8R TOHKOCTeHH8R )KII.UKOBO.UOpO.UH8R MII IIIe Hb. TaKOrO THna BO.UOpO.UH8R MHIIIeHb 1 

.uaiOIIIaR pR!l npeHMyiiieCTB, B a KcnepuMeHT8JibHOH npaKTHKe npiiMeHHeTcR anepabre. 
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Jla 

Tn6nHua I 

Tiy'IKH 'IHCTHU CHHXPOlPS30TpOH8 

HaaaauHe 

IIY'IKS 

CopT 

'ISCTHU 

J1MnynbC 

'ISCTHil (faa) 

11uTepaan J1HT8HCHBHOCTb 'ISCTHU 

HMnynbCOB% HS 010 1 p 

Mt 

M2 

Ma 

Mil 

MK 

K 

x/ 

xx/ 

1T 3,5 + 1,5 10000 

+ 
~6 + 0,4 lOOOx/ 1T 

1T 4 + 1,0 1000 

1T 4,75 + 2,0 1000 

K+ 2,5 + 1,0 t.or + too 1T 

p 200 

~0 0,6 
1000 

J1HT8HCHBHOCTb rrpHB8Jl8H8 JlJISI qacTHU C HMIIynbCOM 3,2 faa/c. 

J1HT8HCHBHOCTb IIpHB8Jl8Ha JlnSI qa:THII C HMIIynbCOM 2 faa/c. 

Pa60Tbi B oonaCTH ¢opMHpOBaHHSl 'IHCTbiX IIY'IKOB 'laCTHU 

1. K -MeaoHHhitl: Kanan( ny'loK MK) • B Te'leune rrepBhiX qeTbrpex MecSiuea 1964 ro-

K -MeaoHHhrtl: Kanan paooTan a pe)I{I!Me cerrapaunH 
+ 

1T -M830HOB c HMrrynbCOM 

2 faa/c. 3a 8TO Bp8MSI Ha 50-CaHTHM8TpOBOH )I{HJlKOBOJlOpO/lHOfi KaMepe, rnaBHbiM Oopa30M 

am MeTOilH'IecKHX aaaa'l, 6hrno rronyqeuo eonee 30 ThiCSI'I ¢oTorpa¢Hii. B rrocneayiOmeM a 

T8'18HH8 MBSI 6brnH BhiiiOnHeHbi pa60Thi, CBJI3aHHbie C peKOHCTpyKUHetl: HS'IanbHOti 'laCTH Ka

Hana C uenbiO yaenH'I8HHSI HHT8HCHBHOCTH cerrapHpOBaHHbiX 'laCTHU ( YM8Hblll8HH8 yrJia BhiJI8-

T8 H3 MHIII8HH HCIIOnb3Y8MbiX BTOpH'IHhiX 'I !'lCTHU) • 

B Te'leHHe HIOHSI-HIOnSI 6hrna aaaepme :J:a nanaaKa KaHana c ny'IKOM. 11nTeHCHBHOCTh 

+ + 10 
ny'IKa K -M830HOB c HMrrynbCOM 2 raa/ c COCTBBRna 1 K I 10 PJ rrpH 8TOM ¢on penSITH-

BHCTCKHX 'laCTHU COCTaBnSin Menee 30% ( f:HC. 68) • B HaCTOHmee Bp8MSI HS KaHane, B 

COOTB8TCTBHH C IIJiaHOM Hay'IHbiX pa60T, II]lOBOL(HTCSI o6ny'I8HH8 50-caHTHM8TpOBOH )I{HJlKO

BOilOpOilHOH H 50-CaHTHM8TpOBOii: KC8HOHOBOH IIY3b!pbKOBbiX KaMep B cerrapHpoaaHHhiX IIy'l-

+ + 
K -M830HOB c HMrrynhClM 'laCTHU llO 2,5 raa/c. Kax " - H 

2. AnTHrrpoTOHHbril Kanan na 3 faa (ly'IOK A 
1 

). K aarycTy 1964 roaa aaKoH'IHnach 

rrpeaaapnTenhHaSI nanaaKa acero Kanana c 1yqKoM. EbmH rronyqenbr rrpoeKTHhre rrapaMeTpbr 
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0 D I I 0 
no pol Z0305. 
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---

S, Sa S1S• 

p II: c. fi8 

'Ji+ 

(xtoo) 

OITTRKR rryqKa, oaHaKO RHTeHCRBHOCTb aHTRITpOTOHOB B KaHane OKa3anacb HeaocTaToqHoi\ ang 

pa6oTbi 2-MeTpoaoi\ rrporraaoaofi KaMepbr. AHanR3 aKcrrep:HMeHTanbHbiX pe3ynbTaToB rroKa3an, 

qTO RMeeTCH B03MO)I(HOCTb yaen~~:qeHRH CBeTOCRni·l KaHana B 3-5 pa3, ang qero ITOTpe6yeTCH 

CKOppeKTRpOBaTb OITTRKY rrepBOfi CTyrreHR cerrapaURR II: BH9CTR COOTB9TCTBYIDillR9 R3M9H9HRH 

a rrocneaoaaTenbHOCTb pacrrono)l(eHRH aneMeHTOB BTopofi cTyrreHR. 8 HacToHmee apeMH aTa 

rrepecTpoiiKa BbmonHeHa 11: 3aaepmeHa HanaaKa c nyqKOM rrepaotr cTyrreHR KaHana. TionyqeHbi 

pacqeTHbie pa3Mepbl rrepao~o cerrapannoHHoro R3<•6pa)l(eHRH: 3 MM - rronyumpRHa rro aepTR

Kann ( B nnOCKOCTR pa3aeneHRH), 40 MM - ITO ro JR30HTanR. llocTRrHyTO O)I(RaaeMoe yaenR-
10 

qeHRe RHT9HCRBHOCTR, KOTopag B 3TOM M9CTe CO~TaBnHeT 2500 qacT:HU/10 p. fipOBOaRTCH 

HanaaKa BTopoi\ cTyrreHR cerrapaunR KaHana. 

3. AHTRnpoTOHHbiH KaHan Ha 5 faB ( rryl:foK A 2 ) • 8 TeqeHRe nepaoro rronyroanH 3a-

aeprneH MOHTa)l( c:HcTeMbi KpaTHoro ycKopeHRH ( f = 150 Mru) 11: rrpoaeaeHa aneKTpnqec

KaH H8JiaaKa MomHoro 81.{ reHepaTopa, MoaynHTo Ja, cncTeMbi YEC 11: ap. 8 pe3oHaTope, yc~ 

TaHOBneHHOM B BaKyyMHOH KaMepe Ha ITpHMOnRH9~HOM yqaCTKe CRHXpo¢a30TpOHa, nonyqeHO 

Tpe6yeMoe 81.{ HarrpH)I(9HRe ( V z 150 KB) rrpE 3aaaHHofi anHTenbHOCTH. OaHaKo rrpn nc-

ITbiTaHRSIX CRCTeMbl KpaTHOrO yCKOpeHR51 C ITY"'KOM BnRHHI!:e cna6oro pacceHHHOrO MarHRTHO

ro rronH rrpHBOaRno K B03HRKHOBeHRID pe3oHaHcHo~o Bq pa3pHaa. 8 HacToHmee BpeMH c rro

MOillbiD aneKTpOCTaTHqecKHX 3KpaHOB yaanOCb 06(!CITeqRTb pa60Ty pe30HaTopa B MarHRTHOM 

none H ITpRCTYITHTb K OTpa60TKe pe)I(HMa KpaTHOrO ycxopeHHH B CRHXpo¢a30TpOHe. flpoaon-
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>KanHCb pa60Tbl 110 ycTpaHeH HIO .ne<jleKTOB KO:iCTpyKUHH OTKnOHSIJOillero yCTpOfkTB8 aneKTpO-

.nHHaMHqecKoro cerrapaTopa, rnaBHhiMH H3 KOTOpbiX SIBnSinHCb aey.noaneTaopHTenbHoe rro.naa

nemre peaoaaacaoro B4 pa3pSI.na B pe3oHaTopax, cHnbHaSI CBSI3b Me>K.ny HHMH H T.rr. Bonb

maH qaCTb ,ne<jleKTOB ycTpaHeHa, qTo 1103BOnP.nO o6ecneqHTb .llnHTenbHYJO paOOTy BOCbMH pe-

30HaTOpOB B HOMHHanbHOM pe)!<RMe IIpH BBO.llHMOft MOillHOCTH B Ka>K.llblti H3 HHX p ,.. 80 KBT 

H IIpH pa6oTe Ha y.naoeHHOt% MOillHOCTH P = 160KBT. Co3.naHa H Hana>KeHa cHcTeMa Tep-

MOCT8THpOBaHHH pe3oHaTOpOB C Bb!COKOH CTa5HnbHOCTbJO, qTO OOnerqaeT pa60TY CHCTeM aB

TOllO.llCTpo!'iKH qacTOThi pe3oHaTopoa. B HacToHmee apeMSI OTKnOHHJOmee ycTpottcTBo no.nro-

T8BnHB8eTCSI .llnSI Hana.nKB C rryqKQM qaCTHU. 

B TeqeHHe rrepaoro nonyro.nBSI BhmOnHe !I hi TaK>Ke pa60Thi aa HaqanbHOtt qacTB BOHorrpo

ao.na KaHana, qTo o6ecneqB:aaeT nocne.noBaTe~bHYJO pa6oTy Ha aTott qacTB KaHana MeTpoaoa 

rrponaHOBO:il: KaMe ph! n.H IT H aneKTpO.llHHaMHq€ CKOro cerrapaTopa. BbmonHeHa IOCTBpOBKa o6o-

py.nosaHHSI H aaqaTa aana.nKa orrTHKH KaHana Ha nyqKe qacTBU. 

Ha pHC. 69 npe.ncTaBneHa cxeMa nyqKoH CHHXpo¢a3oTpoHa nBs. 

m CenFIPHPOBIHibi~ /1\NOK n~u K + 
ME30HOB(P"2.5 r3Bjc) 

~ n<,i4oK lTME30H08 (P•4r3Bjc) 
'i n\!40KJrME30fi08 (P=~8r3ajc) 
~ AHn.n>OTCltiHI>IH KAHilfl (3t1EKTPO-

CTI'IT>14ECKI'IR C~R(P.s;3r~) 

~ n!Nlt< lTHe»iiS (Pa5r3B(c) 
WI AHTWlPOT~ KIIHilfi(311EKTPO

.Qi't11lHI<NECKAR CEIVIP~I'I(P~5rJ!¥c) 

+~KBAaP\11011bHb1E ~c~ 1MH3b1 
+ 

1 MArHHT cn-4o 
1 MFn<Hr cn-12 

+ MA "Hif1T cn-100 

1 MA -HMr cn-s7 

.. MA -HHT cn-94 

' 3rv!(TPOCT~ C£I1APATOP 

p H c. 69 
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nonH8Hbl pa60Tbl no peKOHCTpyKUHH H COBE•plli8HCTBOB8HHJO o6opy.llOB8HHSI, n03BOnHBIIIH8 

yny'llliHTb xap8KT8pHCTHKH CHHXpo¢a30TpOH8, 

a) Paspa6oTaHa HoBaSI cHcTeMa ¢oKycHpOBKH ny'!Ka ycKopSIJOmefi Tpy6KH ¢opHH~eKTopa, 

a TBK~e peKOHCTpyHpOBBH pSI.ll ysnoB nHHefi.IOrO yCKOpHTenSI, B pesynbTBTe qero TOK ¢opHH

~8KTOpa YB8nii'l8H .llO 100 MHnnHaMnep ( BM·~CTO 75 Ma) 1 yny'llli8Hbl xapaKTepHCTHKH nyqKa 

nocne nHHefiHOro yCKOpHTenSI, B03pocna H8.ll8~HOCTb pa60Tbi HH~8KTOpa (% rrpoCTOSI CHH~eH 

c 6,7% B 1963 r • .uo 2,4% B 1964 ro.uy). 

BHe.llp8H HOBbiH M8TO.ll OTbiCKBHHSI Te'!o~fi H3 ¢opBaKyyMHGrO 06'beMa B BbiCOKOBBKyyM

HbiH1 KOTOpb!tl: n03BOnHn o6Hapy~HTb 6onblliC e KOnH'l8CTBO Teqet!: B 06IliHBKe H3 Hep~aBeJO-

meil CTanH, nmCBH.llBUHSI 8THX Te'leil n03BOniWa .ll06HTbCSI pe3Koro yny'llli8HHSI BaKyyMa B Ka-

··5 -6 
Mepe H .uosecTH cpe.uaee paspe~emie OT 10 .uo 2 - 2,5.10 MM pT. cT. B cpe.uHeM no 

BCeMy 06'heMy KBM8phl. 

YBenH'leHHe TOKa HS ¢opHH~eKTopa, y;Iy'lllleHHe KaqecTBa pa6oTbi oT.uenbHbiX ycTpot!:cTB 

nHHet!:Horo YCKOpHT8nSI, yny'llli8HHe BBKyyMa B KBMepe no3BOnHnH B 1964 ro.uy ysenH'IHTb 

10 10 
HHTeHCHBHOCTb YCKOpeHHOrO .ny'IKB CHHXpo¢t: 30TpOH8 C 2, 10 .llO 7 - 8, 10 'IBCTHU B HM-

nynbCe, MaKCHManhHoe sHa'leHHe HHTeHCHBH:>CTH, KOTopoe 6brno .uocTHrHyTo B 1964 ro.uy, 

11 
COCTBBHnO 1, 2 • 10 'IBCTHU B HMnynhCe ( ;me, 70). 

PoeT HHTeHcHBHOCTH rry'!K'i CHHxpocpasoTpoHa sa 1964 ro.n. 

63·1011 

U·IDIJ 

lB·I011 

}HB IHB IHa IVHB 
PHc 70 

6) Paspa6oTaHa, CMOHTHpOBBHB H BB8.ll<~Ha B 8KCnnyaTBUHJO CHCTeMa 6biCTporo c6po

ca ny'IKB HB MHIIIeHb1 n03BOnSIJOIDBSI npOH3BO,lHTb 8Ty onepaUHJO B T8'!8HHe 50 MHKpOCeKyH.ll, 

'ITO cymeCTB8HHbiM o6pa30M paCiliHpSieT B03HO~HOCTH npOB8.ll8HHSI ¢H3H'I9CKHX 8KCnepH-

M8HTOB Ha ny3blphKOBb!X KBMepax. 

B) DpoBe.[(eHa peKOHCTpyKUHSI CHCT8Mbl KOppeKUHH MarHHTHOrO non£! B CHHXpo¢aao

TpOH8, 3To MeponpHSITHe noBbiCHno Ha.ue~HO•~Tb H cTa6HnhHOCTh pa6oTbi ycKopHTenSJ. 
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r) Pa3pa6oTaua H aseneua B sxcrrnyaTauuro cucTeMa rronasneuua rrynhcauuu MarHHT

Horo nona a cuHxpo¢a3oTpoHe. B sToA cucTeMe ucrronh30BaHo HBneuue pe3ouaHca uarrpH~e

HHH, B pe3ynbTaTe qero rrynbCSUHH B pa6oqeft o 6naCTH MarHHTHOrO ITOnH yMeHbiDHnHCb B 

5-6 pa3 3a cqeT yaenuqeHHR rrynhcauua sue pa 6oqeft o6nacTu. Cuu~eHue aenuquubr rrynbca

uuu MarHHTHoro rronH rrpusonuT K ynyqmeuuro c TpyKTypbr uupxynupyromero a KaMepe rryqxa. 

Ha puc. 71 rrpHBOnHTCH OCURnnorpaMMbi rrynhCaUHft no R rrocne BBona B neACTBRe CHCT9Mbl 

rronasneuuH rrynhcauuA. 

,..,VV./'/N>.I'/NNN 
' 

' ........... ' 

a 6 
p H c. 71. 

OcuunnorpaMMbi rrynhcaUHH MarHHTHoro rronH. a) no BBona B nelicTBHe CHCT9Mbl 
rronasneHHH rrynhcauui\; 6) rrocne ssona B nei\cTaue 9T01!: CHCT9Mbr. 

n) BaeneHa B sKcrrnyaTauuro cepRH pbrqa~HbiX MHmeuea, rro3aonHBlllaH pacrronO)I{HTb 

9TH MHI1I9HH B Hepa6oqeft o6naCTH KaMepbi CHHXpo¢a30TpOHa H1 TaKHM o6pa30M 1 CHH3HTb 

ITOT9pH HHT9HCRBHOCTH Ha MRlll9HRXo 

Ha puc. 72 rroKa3aHbi MBllleHH HOBoA KOHCTPYKUHH. KpoMe Taro, pa3pa6oTaHbr, H3ro-

TOBn9Hbi, HCITbiTaHbl H BBeneHbl B 9KCrrnyaTaURID crreuuanhHbie MHI1I9HR nnH K -Me3oHHoro 

KaHana u KaHana, rrpenHa3HaqeHHoro nnH uccneno aaHHH yrrpyroro pacceHHHH rrpoToHoB. 

e) Pa3pa6oTaHa arrrrapaTypa, rro3BOnHromaH ocymecTBn.HTb rrporpaMMHOe yrrpasneHue 

MHI1I9HHMH H rryqKOM. 8TO nano B03MO~HOCTb onHOBp9M9HHOi\ pa60Tbi Ha HeCKOnbKHX KaHa

nax ¢R3HqeCKHX 9KCrrepHM9HTOBo 

~) Pa3pa6oTaHa u aseneHa B sKcrrnyaTauuro cxeMa rronasneHHH Kone6auul1: rryqKa, 

Bbi3biBaeMbiX rrynhcauuei\ MarHHTHoro rronH. Hcrronh30BaHue sToi\ cxeMbi naeT B03MO~HOCTb 

CHH3HTh o6mee uarrpH)I{eHne ua ycKopHromux sneKTponax c 35- 3~ no 18 KB. TaKoe cuu-

~9HH9 HarrpH)I{9HHH IT03BOnHeT pa60T8Tb H8 onHOM yCKOpHromeM sneKTpo.ue. 

3) BseneHa B 9KCrrnyaT8UHID CHCT9M8 8BTOM8THqeCKOrO KOHTpOnH CTa6HnH38UHH TOKOB 

MBrHHTOB H nHH3 C TQqHOCTbiD + 0,05% , KOTOp8H IT03BOnHeT T8K~e KOHTpOnHpOB8Tb a6co

nroTH09 3Haqeuue TOKOB arperaTOB ITHT8HHH C TQqHQCTbiD + 0,0 1%. BuenpeHbl CX9Mbi1 ITOBbi

lll8IDl1IH9 H8.ll9)1{HOCTb pa60Tbi arperaTOB ITHT8HHH MarHHTOB H nHH3 ( TerrnOB8H 38l1IHT8 K8~-

noi\ B9TBH 06MOTOK MarHHTOB H nHH3 1 38l1IHT8 OT HCqe3HOB9HHH TOK8 B036y)l{.ll9HHH BbiCOKO

BOnbTHbiX nsuraTeneli: H np.). 
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p B C. 72 

PbPla*HaSJ: M B IIIeab. 

Ha puc. 73 UOK838Hbl ycTpOtiCTBS CBCT9 Mbl 8BTOM8TB'l9CKOrO KOHTpOnSI CT80BnB38UBB 

TOKOB MBrHHTOB H nBH3, 

3. CocTOSJ:HBe npoeKTHbiX u uccneaoaaTe nhCKBX paooT no ycoaepiiieacTaoaaau~ ycKo

pHTenSJ:. B Teqeaue 1964 roaa 6brnH 3BKOH'i9H bi pa6oTbi no noBbriiieHHIO HHTeHCHBHOCTH yc

K.opeaaoro ny'iKB H 1 KBK yKB3blBBnOCb Bbllll9 1 MBKCHMBnbHBSI HHT9HCHBHOCTb Obin8 aoaeaeHB 

11 
ao 1,2.10 'IBCTHU B HMnynhce, 'iTO SIBnSieTC SI npeaenbHOH HHT9HCHBHOCTbiO npH cymeCTBy-

IOllleM HH)K9KTope. OaaaKo co3aaaue 'IHCTbi~ n y'iKOB u. paciiiupeHHe oo'beMa aKcnepHMeH

TanhHbiX pa60T HB ycKOpHTene BbiaBHraeT T p e60B8HH9 aanbH91iiiiero nOBbllll9HHSI HHT9HCHB

HOCTH yCKOp9HHOrO ny'iKB npOTOHOB, B CBSI3H C 3THM B fla6opaTOpHH H8'i8Tbl paOOTbl no 

npoaeaeHHIO HCCneaOBBTenbCKHX pa60T H np09 KTHpOB8HHIO HOBOrO nHH9HHOrO yCKOpHTenSI C 

)K9CTKOH ~OKYCBpOBKOH HB 20 ~3B, 'iTO n03BOnHT nocne BBOaa B 3KCnnyaTBUHIO HOBOrO 

12 
BH)K9KTOpa nony'iHTb HHT9HCHBHOCTb nopSiaKa 1 - 3.10 'i8CTHU B HMnynhce. 

B 1984 roay Ha'iaTbi pa6oTbi no Bbraoay npoToHoB H3 KaMepbr cuaxpo~a3oTpoaa. 

Ha'iaTbr pa6oTbi no noaaaneauro nynhcauuti M a rHHTHoro nonSI B aneKTpoMarauTe cuaxpo~a-

30Tpoaa. 
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p H c . 73 

ArrrrapaTypa CHCTeMbl 8BTOM8THqecK OrO KOHTpOnH CT86HnH38UHH TOKOB 

M8rHHTOB II nHH3. 

p H Co 74 

ArperaTbl CHCTeMbl ITHTBHHH ::meKTpOMarHHT8 

MeTpOBOlt )!{H.llKOBO.llOpO.llHO li ITY3blpbKOBOH K8M epblo 
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nABOPATOPlHI .HnEPHhiX ITPOBnEM 

Pa60Tbi s o6nacTH aosbiX ycKopHTenea 

1. B 1964 rony na6opaTOpHeti srnepHblX npo6neM non pyKosoncTSOM B.n. n)l{enenosa, 

B.IT. llMHTpHescKoro H B.H. 3aMononqHKosa cosMecTao c npoeKTHbiMH opraaHaauHsrMH aa

seprneaa paapa60TKa TeXaHqeCKOrO npOeKTa peKOliCTpyKUHH CHHXpOUHKDOTpoaa S penSITHSHCT

CKHi1 UHKDOTpOH (w~a6pHKa' Me30HOS) aa 8H9FrHro npoTOHOS 700 Mas H TOK 500 MKa. 

CTpOHTeDbHbiM npoeKTHbiM HHCTHTYTOM COCTasneR TaK)I{e npoeKT Ha S9Cb KOMIIDeKC aeo6xo

nHMbiX anaaHi1, coopy)l{eHHi1 H aamHTbi. 

B nonpo6HOM noKnane 0 TexaHqecKOM npoeKTe pensrTHSHCTCKOrO UHKDOTpOaa, KOTOpbli1 

6bm cnenaH aa XVI -n ceccHH Yqeaoro CoseTa s Mae 1964 rona, coo6manocb , qTo no 

npocb6e Yqeaoro CoseTa npoeKT 6hln nonseprayT 9KcnepTH3e cneuHanbHO coanaaaon KOMHC

CHH coseTCKHX cneuHanHcTos non npencTenaTenbCTso.M aKaneMHKa B.H. BeKcnepa. 

K pa6oTe s KOMHCCHH 6bmo npHsneqeao 6onbmoe qHcno cneuHanucTos, paooTaromHx 

S o6naCTH ~H3HKH H T9XHHKH yCKOpHTenei1, S o6.1aCTH ~H3HKH SblCOKHX aaeprHit 1 8 TaK)I{e S 

npyrHX CM9)1{HblX o6naCTSIX TeXHHKHo 3TO o6ecneqHDO SCeCTOpOHHee paCCMOTpeHH9 npoeKTa. 

KoMHCCHSI nana IIODO)I{HT9DbH09 3aKnroqeaHe no HpoeKTy H OTMeTHD8 SblCOKHi1 cospeM9HHbii1 

yposeab ero npopa6oTKH. OT.Qenbabre aaMeqaaHa, cnenaaHbie KOMHCCHei1, MoryT 6biTb yq

Teabr aa cTanHH pa6oqero npoeKTHposaHHsr. 

2. B 1964 r. B na6opaTOpHH srnepHblX npo 5neM nponon)l{aDHCb HccnenosaTenbCKHe pa-

60Tbi, CSSI38HHbie C npo6neMoi1 CoanaHHSI pensrTHBHCTCKOrO UHKDOTpOHa: 

a) ITposonHnocb Hayqeaue nsyx MeTonos ShiCOKoa<jl~eKTHsaoro Sbrsona nyqKa npoToaos 

H3 KaMepbr ycKopHTensr: MeTon c HcnonbaosaaHeM rpanueaTaoro Kaaana H peaoaaHCHbii1 Me-

Ton. 

MeTon SbiSona C rpanHeHTHbiM K8H8DOM OCHOS8H aa HCnODb30S8HHH 60DblliHX panHanb

HbiX cocTasnsrromHx CKopocTH qacTHU s ToqKax r:eperu6a aaMKayToi1 op6HTbi. B 1964 rony 

HccnenosanHcb Tpe6oaaHHSI K MaraHTHOMY nonro, o6ecneqHaaromHe s aoae Sbrsona aKcHanb-

Hyro ycTOitqHBOCTb nSH)I{ 9HHSI qaCTHU. 

PeaoaaHCHbii!: MeTon sbmona nnsr pensrTHBH•:TcKoro UHKnoTpoaa npennonaraeT noaeneHHe 

qacTOTbi panHanbHbiX Kone6aaHi1 npH aaeprHH nroToHOB 700 Maa no Q = 2 nyTeM coana
r 

HHSI B CTpyKType MarHHTHOrO IIODSI S 30He BbiBO.la HH3KHX ( B qacTHOCTH 1 qeTB9pToii:) rap

MOHHK. KaK noKaaamr aKcnepHM9HTbi Ha ycKopHTene-aaanore s OK-PHn)l{e, BbiBon nyqKa 

T8KHM peaoHaHCHbiM M9TOnOM npH 0 5ecneqHaaeT K08QJQJHUH9HT SbiiTYCK8 Bbilli9 90%. 

B 1964 rony SbmonasrnHCb pacqeTbi c uenhro Bbi6opa aeo6xonHMbiX aoaMyrueHHfi Mar-

HHTHoro nonsr. 
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6) Ha MoaenH MarHHTHoii cHcTeMbr pensr"HBHcTcKoro llHKnoTpoaa aaKOH'IeHo aKcrrepH

MeHTanbaoe HCC1I9.[{0B8HH9 M8I'HHTHOI'O IIOliSI lli!K1IOTpOH8 1 BK1IIO'I810lil99 M0.[{91IHpOB8HH9 OOMO

TOK TOHKoii KoppeKilHH. PeaynhTBTbi MOL(91IHpo BaHHSI MarHHTHoti CHCT9Mbi PU a nenoM rroaT

aep)KaaroT B03MO)KHOCTb 009CII9'19HHSI H900XO.[{HMOH CTpyKTypbl M8I'HHTHOI'O II01ISI C Tpeoye

MOH TO'IHOCTbiO rrpeayCMOTpeHHbiMH B 1Ip09KT9 cpeaCTB8MH. 

3. 3KcrrepHM9HT81IbHasr o6pa6oTKa cHcTeJ.fbi BhiBoaa rry'!Ka H3 Pll rrpeaycMaTpHaaeTcsr 

HB 81I9KTpOHHOM 8H81IOI'e-yCKOpHT91I9 1 IIpOeKT KOTOpOI'O Oblll COCT8B1I9H B naoopaTopHH B Te-

'19HHe 1964 r. 

nanbH9tilllee YCOB9plll9HCTBOBE.HH9 CHHXPOilHK1IOTpOH8 

1. B KOHne 1963 r. Y'leHbiM COB9TOM naoopaTOpHH sraepHbiX rrpo6neM Obi1I npHHSIT 

rrnaa paooT no aanhHetillleMy ycoaepllleHcTaosaHHIO CHHXpOilHKliOTpoaa. PeanH381lHSI aToro 

II1I8H8 HaeT ycrrelliHO. B 1964 roay 3TH paoc Tbl IIpHB91IH K IIOBbllll9HHIO TOK8 CHHXpOUHK1IO

TpOH8 OT 1,2 .[{0 2,3 MKB. 

OcHOBHbiM .[{OCTH)K9HH9M oTaena CHHXpOilHKliOTpoHa ( PYKOBO.[{HT91Ib B.l1. naHHliOB) 

sransreTcsr ocymecTaneaHe apeMeaaoti paCTSI)K{H HMIIyllbCa 'IBCTHil OT ycKopHTenB. YaenH'Ie

HHe .[{1IHT91IbHOCTH HMIIY1IbC8 IIY'IK8 H II01IY'I€HH9 B03MO)KHO 001199 paBHOMepHOI'O pacnpeae-

1I9HHSI HHT9HCHBHOCTH '18CTHil B T9'19HH9 HMDY1IbC8 IIpHBO.[{HT K CHH)K9HHIO ~OH8 B ~H3H'I9C

KHX H3M9p9HHSIX, IIpOBO.[{HMbiX M9T0.[{8MH 81I€KTpOHHKH 1 H T9M C8Mb!M K IIOBbllll9HHIO ~~eK

THBHOCTH HCII01Ib30B8HHSI yCKOpHT91ISia BceMepaoe CHH)K9HH9 ~OHa OC009HHO B8)KH0 IIpH 

H3Y'I9HHH p831IH'IHbiX peaKHX IIpOil9CCOB pacnaaa H 38XB8T8 M930HOB 1 H.[{YliiHX C M81IblMH 

B9pOSITHOCTSIMH. 
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Jan cuHxpc~uKnornpoHa 

II II 

p I c. 75 

TiflAH 3llAHl1H l1 CXEMA TIYIJKOB Cl1HXPOlll1KflOTPOHA HA 680 M3B 

119 



XamywHU paCmf!>Kt<u 
ny<~Ha 1 

~"' 'V 

j}!IOHm 

'.l,\_~l.lpfii0/4UU 
!_ MeHmpoa 

j)uam ~OH u~eHeHu>l 
nano:H reHufl Me3oHHOii 

"uw.eHu 

~~ 
p H C. 76 

Bo35yaumell6 
/ 

MazHumHbtu 
KaHan 

CxeMa paaMemeHHSI o6opynoBaHHSI B ycKOpHTen&Hoft KaMepe cuaxponHKnoTpoaa 

LomH 

3 4 5 

TMOO 
C/)opMa UMnynbCo6 moKa ny\ 1<0 CUHXpOL{UI<nompOHO: 

J. CucmeMa pacm!ii>KHU nyYHct 11? iJeU.cm6yem; 
2. CucmeMa pacm!i1>KI<U f>!J<IKct I:HnK)<(eHa. 

p H C, 77 

ts l(/11cei<} 

~OpMa llMITyn&COB TOKB rryqKa CllHXpOUHKnOTpoHa: 
1. CncTeMa pacTs:~~Kn rry~Ka ae neftcTByeT; 
2. CucTeMa paCTSI~KR rr;'qKa BKmoqeHa. 

B oTnene CRHxpouuKnoTpoHa rrpenno~eH 11: ocymecTBneH opurHHanbBbift crroco6 yBenHqe

HHSI nnRTenbHOCTH RMrrynbCOB BTOpRqHbiX qac'rHU, OCHOB8HHbi1\: Ha B030y~neHHH BbiHy~neHHbiX 

panRanbHbiX KoneoaHRfi qaCTRU noKanbHbiM nepeMeHHbiM BO BpeMeHH MS.rHHTHbiM rroneM. 

llnHTenbHOCTb HMITynbCa B03pocna OT 0,5 no 2-2,5 MCeK. 

2. CHHXpOUHKnOTpOH B TeqeHHe rona paooTan ycTofiqHBO H peryns:~pHO B cpen-

HeM no 145-150 qacoB B Henemo. 3a 1904 ron cyMMapHoe BpeMs:~ paoOTbi ycKopHTens:~ Ha 

qmaHqecKRe HccnenoBaHHSI COC"'aBHnO 5460 qacOB ( C yqeTOM paoOTbl rpyrrrrbl CHHXpOUHK

noTpOHa - 5800 qac). 

3. B peaynbTaTe HccnenoBaHHli, BhlnonEeHHhlX Ha ll -Me30HHOM Tp8KT9, BBeneHHOM 

B neficTBHe B neKa6pe 1964 rona, nonyqeHbi cnenyromHe BB~Hbre peaynbTBTbi: 

12) 

I 
~ 

j 
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90 / 
100 

80 

70 

20 

10 

0 40 8IJ IZO 160 2(}() 

p H c. 78 
Koa<flcpHrrHeHT BhiBona rry'I:Ka Meaoaoa ya<mH'IeHaon: nnHTenhHOCTH 

B 38BHCHMOCTH OT SMllnHTYllbi HMrrynhCS TOKS K8TYIII9K 

a) H8All9Hbl yCnOBHR s$cpeKTHBHOro BbiBOllS nHOHOB llnR rronyqeHHH HHT9HCHBHOrO 

rryqKa MIOOHOB HH3KHX 3HeprHA ( - 60 Maa) i 

6) rronyqeHbl OllTHMSnhHbl9 pe>KHMbl pa6oThl qlOKYCHpyiOmero Tp8KT8 llnfi MIOOHOB H 

llHOHOB BbiCOKHX 3H9prHti. 

B peaynbT8T9 3THX pa60T HHT9HCHBHOCTb rryt:K8 MIOOHOB HH3KHX 3HeprHA yaenH'I9H8 

B TpH paaa. B HSCTOHmee Bp9MH llOTOKH OTpHU8T91:bHhiX MIOOHOB HH3KHX ( 60 Maa) H Bhi

COKHX 3HeprHA ( 200 Maa) COCTSBnHIOT llpHMepHO 3.10
4 

'ISCTHD • C9K -1 Ha rrnomallh 80 CM
2 

• 

f1pHM9Cb llHOHOB B rry'IK9 MIOOHOB HH3KHX 3HeprHti 3%, 8 llOnHpH38UHH MIOOHOB 70%. 

rionyqeHhi TaK>Ke rroToKH oTpHuaTenbHhiX rreoH::>B ManhiX ( 130 Maa) H 6onbiiiHX 

( 280 Maa) auepruti c HHTeHCHBHOCTbiO oKono 3.10
6 

qacTHU •ceK -
1 ( ua Ty >Ke rrnomanb), 

qTQ llpHMepHO HS llOpHllOK rrpeBOCXOllHT HHT9HCHBHOCTH llHOHOB 6onbiiiHX 3HeprHii, cymecT

BOBSBIIIHX B na6opaTOpHH llO llOHBn9HHR Tp8KT8. 

B 1964 rony aa rry'I:Kax Meaouoa oT 

yqHbi9 HCCn9llOB8HHR. 
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l./ acmuu,bt 

17pomoHbt 
(flbtOBOBHHbiU nyi./OK}. 

flonepei.IHO-nO.nHpu-
Jo!JaHHbte npomOHbt. 

flpoOOflbHO-nOnRpU-
Jo6aHHbte npomoHbt. 

HeumpoHbt. 

nu+-MeJOHbt. 

nu-- MB30Hbl. 

Mf0--Me30Hbl C npUNBCb/0 
nuOHOO rJo20%. 

ftlf0--MB30Hb/ C npUNBCbiO 
nuOHOO rJo20% . 

nu-- MB30Hbl. 

MfO- -MB30Hbl. 
(npu~t~ecb nuoHoo#%}. 

3ne~r mpoHbt KOH!Jepcuu 
o -K!JaHmotJ om pacnaoa. 
nu 0

- MB30H06. 

o-KOaHmbt om pacnarJa 
nu 0

- MB30H00. 

3Hep2Uf/,MJ!J 

665i3 

635::!:15 ~ 

512f9 ~ 

612:!:9 .5 

Ha 6c10 o5nacmb 
cne~rmpa 

500$;£n~650 II 

60:! 7 
300:!:6 9. 

70 :!:3 8. 
150i6 

360 
70:!:3 c 

1.55 t 5 I 
250:!:9 
340 ::!:8 I 

370 ±8 I 
300:!:8 I 

95±7 l 

95 ±7 c 
125 7, 

¢ 

65 

150 ( 

I0:::£1 !f600 /, 

I-IOMep n!:J'-IKQ U 
mun 1'1UWBHU 

6, 7, 8 

.~ (OH!Jmp MUWBHb) 
9 ( !JHBWH MUWBHb) 

9(fJHBWH. MUWBHb) 

, 12,13(6H!:Jmp MUIJJBHb) 

'5 (fJHBWH. MUWBHb) 
5 ( 6HBWH. MUWBHb) 
9 ( !JHymp 1'1UUJBHb) 
9 ( 6Hymp MUWBHb) 

'7 ( fJHBWH MUWI2Hb) 

9,/0(eJHymp MUWBH~ 
7 ( oHymp MuweHb) 

9, 10 ( fJHymp MUUJBHb) 

9.10 _,_ 

IGKm U3 2/3-MU )ff8CTKO 
IK!JCUp!jl{}ll..(UX flUH3. 

UHmBHCUfJHOCmb 0 CBK. 
HO OOHH!:JIO nnOW.OOb 

8, 0 10 10 (12 CM 2) 

4,5·10 7 (10CM2 ) 
3·10 7 (10 CM2} 

3·10 7 (10 CM 2) 

3. to 6 (18 CM2 } 

6·104 (75 CM 7 ) 
2'1·105 (75 CM2) 

·7· 104 (75 CM 2) 
4.5·104 (20 CM 2 ) 
2·1o4 (20 CM 2 ) 

8·10 4 (75 CM 2) 
L, ·104 (60 CM 2) 
3·104 (16 CM 2 ) 

1,5·104 (16 CM 2 ) 
5·10 3 (16 CM 2) 
4·104 (75 CM 2) 

1·104 (60 CM 2) 

6·104 (75 CM2} 

3·10 5 ( 80 CM 2) 

3·10 4 (80 CM 2) 

' ( CJHymp. MUWI2Hb} I, '-1 · 105 ( 75 CM2) 

'(!JHymp. MUUJBHtJ) 2/t 105 ( 20 CM2) 

p M C. 79 

HHTeHCIIBHOCTM rry'IKOB qacTMU BbiCOKMX :oHeprnfr oT CMHxpoUMKnoTpoHa Ha 680 Msa a 

M3MepnTenbHOM rraaMnboHe, Me3oHHofr M nonHpM3aUMOHHoli na6opaTopMHX. ToK BHyTpeH

Hero IIY'lK8 IIpOTOHOB CMHXpOUMKJIOTpOHa COCT8BJIHeT 2,3 MK8 
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Pa3pa6oTKa HoBo~ annapaTypbr H MeToaoB HccneaoBaHHH 

KonneKTHB na6opaTopHH HaepHbiX npo6neM npoaon*an pa6oTy no aanhHe~meMy pa3BH

THID MeToaHKH ~H3H'IeCKOrO 8KCnepHMeHT8 H C03a8HHID HOBO~ 8KCnepHMeHT8nhHO~ annapaTy-

pbl. 

1. B TeqeHHe 1964 r. npoaon*a:nHch pa6oTbi no cosepmeHCTBoBaHHID MeToaHKH H30-

TponHbiX pa3pSiaHbiX KaMep. B 8TOM MeToae, npeano *eHHOM paHee O.B. CasqeHKo, B.H. Ko

MapoBbiM H M.M. EyTcnoBbiM, H30TponHbre cso~CTBa KaMepbr nonyqeHbi 3a ctJeT Hcnonh30Ba-

HHSI CpaBHHTenhHO HH3KOro HanpSI*eHHH, HeaoCT8TO'IHOrO anSI B03HHKHOBeHHH HCKpbl B KaMepe. 

AsTopaMH 6brna ycnemHo onpo6osaHa KaMepa c Me* sneKTpoaHhiM paccTOHHHeM 20 eM, a 

T8K*e HatiaeH pe*HM pa60Tbl npH 38nOnHeHHH K8Mep bl BOaopoaoM npH aasneHHH 1 8TM 

(pHc. 80,81). 

p H C. 80 
~OTorpa~HH TpeKOB 38PSI*eHHb!X 'I8CTHU B H30TponHO~ pa3pSiaHOH K8Mepe. 
TpeKH B renHH noa pa3nH'IHbiMH yrnaMH K HanpaBneHHID sneKTpHtJecKoro 

nomr. PerHcTpHpyeTCH cBeT, npoxoaSilUH ii qepe3 6oKOBYID cTeHKY KaMepbr. 

B rpynne IO.A. 1Uep6aKoBa ocymecTBneH cTp MepHbi~ pe*HM pa6oTbi H30TponHo~ Ka

Mepbr npH HanonHeHHH ee renHeM npH OTHOCHTenhHO Bb!COKOM aaBneHHH ( 6,5 8TM). f1onytJeH-

Hbl~ pe3ynhT8T OTKpb!B8eT B03MO*HOCTH Hcnonh30B8HHH CTpHMepHbiX K8Mep anSI HCcneaoBa

HH~ npoueccoB, B03HHK8ID1UHX npH OCT8HOBKe Me3 HOB B renHH ( pHC. 82,83) • 

2. B HCTeKmeM roay npoBeaeH KOMnneKc pa6o T no co3aaHHID pa6oqe~ MHmeHH H3 no

nSipH30B8HHbiX Siaep Boaopoaa. ITepnoHatJanhHO rpyrr rrot!: E.C. HeraHoBa 6brnH rronytJeHbi yaos

neTBOpHTenhHbre pe3ynhT8Tbi IIpH HCIIOnh30B8HHH 8 - MHnnHMeTpOBOrO BbiCOKO'I8CTOTHOrO IIOnH. 

B HacTo.Simee speMSI ycTaHOBKa c MRmeHhiD pa3MemeHa Ha rrytJKe npoTOHOB CHHxpoUHKno

TpoHa H C uenhiD IIOBbillieHH.SI CTerreHH IIOn.SipH38UHH IIpOH3BOaHTC.SI HanaaKa 4-MHnnHMeTpOBOti 

TeXHHKH. 
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p H c. 81 

'f r 

~OTOrpa¢HH TpeKOB "'BCTHU B H30TpOnHOR pa3pR~HOR K&Mepe. 

TpexH B ao~opo~e • 1 - 5 - p erucTpHpyeTcR caeT, npoxo~RmHA 
qepea 6oxoay10 cTeaKy KaMepbr. 6, 7- perucTpHpyeTCR caeT, npo

xo~RmHR qepea ceT"'&TbiA sneKTpo~. 

3. B 1964 r. a oT~ene g~epaoR cneKTp ocKonHH H pa~HOXHMHH obma coa~aaa rpynna 

MaraHTHoR cneKTpoMeTpHH, no~ pyxoao~CTBOM )f(. T .)f(enesa, KOTopag aena no~roToaxy x 

BBO~y B SKCnnyaTaUHIO OOllhillOrO npeUH3HOHHOrO 8llh¢a-cneKTpOM9Tpa (paapeilleHHe 2 KSB, 

CB9TOCHlla 0,05%) • B STOM ro~y Bb!ITOliH9Hbl paoOTbl no no~oopy H8"18llhHOrO B8pH8HT8 KOllb

U9BbiX illHMM, ooecne"'HB8IOillHX nonyqeHHe M BrHHTHOrO nOliR Hy)I<HOR KOH¢HrypaUHH, H3rOTOB

li9H R.ll9pHbiA MarHHTOMeTp. l13rOTOBli9Hbl H YCT8HOB119Hbl H8 nOliiOCaX KOllbU9Bbl9 illHMMbi H 

H8"18Tbi MarHHTHbi9 H3MepeHHR. 

4. Dpo~omKanHch paooTbi no coanaHHIO MJ.oenu HCTO"'HHKa nonRpnaoBaHHbiX qacTHU ( rpyn

na n.M. CopoKo). 3Ta 38.08"18 .llO CHX nop n p aKTH'i9CKH HHKeM He pemeaa. 

B 1964 rony uayqancg pR.ll npo6neM: 

a) Dpouecc Heti:TpanuaauHH He1IOliRpHao aaHHbiX npoTOHOB. l1aMepeHa s¢¢eKTHBHOCTb aeR

TpanuaauHH npH SHeprHH npoTOHOB OKOliO 30 KSB. 3TOT Ko<I¢¢HUH9HT OK838liCR paBHbiM 0,8, 

"'TO 6nuaKo K pacqeTHOMY, paBHOMY 1. 
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p H C. 82 

06mHti BH.ll YCTBHOBKH CO CTpHMepHOH KBMepoti: , B KOTOpOti MO}I{HO 

nOBb!IIIBTb .ll8B1I8HHe J.(O 20 BTM. 

6) Ha onbrTe onpe.ueneHa O}I{H.UaeMaH pacxo.uHMOCTb Heti:TpanuaoBaHHoro nyqKa npo

TOHOB B ycnOBHHX TBK H83b!B88MOH HetiTp81IbHOH n p 0}1{8KUHH B CHHXpOUHK1IOTpOH npH 38.ll8H

HOM KOHCTpyKUHeti: yCKOpHT81IH paCCTOHHHH OT KBMe pbl HetiTp81IH38llHH .UO ueHTpa yCKOpHTe-

1IH1 paBHOM 8 M. 06Hapy)l(eHO, qTo paCXO.UHMOCTb o qeHb B81IHK8 H npHBO.llHT K noTepHM 

HHT8HCHBHOCTH nepBHqHO nonHpH30B8HHOrO nyqKa n pOTOHOB npHMepHO HB .llBB nopH.UKB. 

B) Hccne.uoBancH npouecc .uucconuanuu MoneKynHpHoro Bo.uopo.ua H KaHanuaanHH 

8TOM8pHOrO nyqKa qepe3 .UHacpparMbl 1 cpopMHpyiOmHe CBepX3BYKOBOH nyqoK, III8CTHn01IbHb!H 

M8rHHT 1 OTOHpaiOmHti: 8TOMbl BO.UOpO.U8 B Onpe.ueneHHOM CnHHOBOM COCTOHHHH 1 H TOMY no-

.UOOHbie ycTpOti:CTBa Bn1IOTb .UO H3MepHTe1IH qucna n poiiie.UIIIHX no YK838HHOMY KBHany BTO

MOB BO.UOpO.UB. HaMepHTeneM HB1IH1I8Cb KOMnpeCCHOHHO-peKOMOHHBllHOHHBH TpyoKa. 

B 6eaaneKTpo.uHoM .uucconHaTope rronyqeHbi rroToKH aToMoB Bo.uopo.ua .uo 
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19 15 
2.10 aT/ CeK 1 Ha Bb!XOJle )Ke KaHana aTOMHblti ny'I<)K He npeBb!WaeT nOKa 2.10 aT/ CeK, 

'ITO eme HenocTaTO'IHO nmi ycnewHoil: pa6oTLI .HCTO'IIUIKa nonHp.H30BBHHbiX qacT.HU. 

5. CocTaaneHo 3anaH.He Ha npoeKTHpoaaH.He .H3Mep.HTenhHoro ueHTpa, cnenaHbi 3aKa3bi 

Ha Heo6xoJl.HMoe o6opynonaaHe. BenyTcH pa6oTLr no C03JlaH.HID nonyaaToMaT.H'IeCK.HX .H aaTo

MaT.HIJeCK.HX ycTpotiCTB JlJlSI o6pa60TK.H .HHcpopMaU.H.H C <jJ.H3.HqecK.HX YCTaHOBOK. 

a) 4>. !Ierap, M. ManLI H 0. CroH pa3pa6oTaH.H opHrHHanhHLrtl: nonyaBTOMaTH'IeCKHtl: 

npH60p JlJIS'I npOCMOTpa CHHMKOB 1 nony'IaeMbiX Ha HC !<pOBb!X KaMepax. BHOBb C03JlaHHbltl: npH-

6op yaemr'IHBaeT CKOpOCTb 06pa60TKH npH6JlH3HTeJlbliO B Jl9CSITb pa3 H ero lll.Hp0K09 BHenpe

HHe no3BOJl.HT C)leJiaTh TeMnbi 06pa6oTKH CHHMKOB C JOTBeTCTBYIDillHMH HMeiDillHMCSI B HaCTO-

stm:ee apeMH B03MO)KHOCTSIM nonyqeHHSI 8KCnepHMeH'IaJihHOrO MaTepHana Ha HCKpOBbiX KaMe

paX (pHC. 84,85). 

6) B rpynne C.M. KopeaqeaKo aenHCb pa6m·Lr no C03JlaHHID ycTaHoBoK JlJISI CKopocT-

aoro ( nOpHJlKa Tb!CSJ'qH CHHMKOB B qac) aBTOMaTH'q€CKOrO OT6opa CHHMKOB C HCKpOBb!X Ka-

Mep. 

J1arOTOBJl9Hbl no pa3pa6oTKe liB3 TpH nonyaHTOMaTa JlJlSI o6pa60TKH CHHMKOB C ny-

3blpbKOBhiX KaMep, B HaCTOSim:ee BpeMH Ha HHX BeJleTCSI o6pa6oTKa CHHMKOB1 nonyqeHHhiX 

Ha MeTpOBOI't npqnaHO BOt!: KaMepe. CHHMKH C 8TOtl: K9Mepbl o6pa6aTbiBaJIHCb TaK)K9 Ha pa

Hee pa3pa6oTaHHOM B rpynne c.M. KopeaqeHKO aBToMaTHqeCKOM ycTpOHCTBe, 8KCnnyaTa

IlHOHHhie xapaKTepHCTHKH Ko'l'oporo 6hmH ynyqrneHhi B npouecce pa6oTLI. 

a) Dnst o6pa6oTKH HHcpopMaUHH OT pa3JIH'IHbiX aKcnepHMeHTanhHbiX ycTaHOBOK, pa6o-

TaiDID:HX Ha q,'IKaX B 3)laHHH CHHXpOUHKJIOTpoaa, BEeJleHbl B neil:CTBHe JlBa 256-KaHaJib-

HbiX aaanHaaTopa. 

r) B rpynne A.H. CHaaeaa npoHaaonHnach pa3Ja6oTKa MHoroKaHaJihHOil: cHcTeMbi c 

BbiBOJlOM JlaHHbiX Ha MarHHTHYID neaTy JlJISI .HCCJieJlO 3aH.Hil: C nonHp.H30BaHHOtl: MHllleHhiD. 

6. B rpynne IO.H. neaHcoBa ( OTJlen HOBbiX ycKopHTenei1:) pa3pa6oTaH H .H3rOTOBJieH 

nerKo nepecTpa.HaaeMLrtl: aa HY)KHbie 3Ha'IeHHSI rtonst :rnepHLii1: cTa6HnH3aTop MarHHTHoro no

nst. BenH'IHHa MaraHTHoro nonst, KOTopyiD )KeJiaTenhHo cTa6HJIH3HpoBaTh, ycTaHaBJIHBaeTCSI 

aBTOMaT.H'IecKH nocne aa6opa aa wecTHKyp6enhHOM r epeKniD'IaTene uHcppoooro 3Ha'IeHHSI 

sToro nonst. ITonSI c aanpst)KeaaocThiD OT 500 no 23.!)00 spcTen cTa6HnH3HpymTCH c Toq

HOCThiD + 0,001 % ( PHC. 86). 

Toi1: )Ke rpynnotl: coanaa MarHHTOMeTp c nepMa'IJIOeBbiM naT'IHKOM anSI HaMepeHHSI 

cna6Lrx MaraHTHLrx nonetl: OT 0,003 no 60 spcTen. T J'IHOCTh H3MepeaHtl: 0,05%+0,003spcTen. 

Pa3pa6oTaHbi TaK)Ke qeTLrpe THna neKaJlHbiX nopecqeTHhiX exaM c MaKCHMaJibHotl: 
8 

cKopocTbiD cqeTa no 2.10 HMn/ ceK. 

7. Bonhllloe BHHMaaHe ynenstnoch pa3pa6oTKe C"aHnapTHoil: aneKTpoaaotl: annapaTypLr 

JlJISI cpHaHqecK.HX HCCJieJlOBaHHM. 3KcnepHMeHTaJibHbiMH MaCTepCKHMH !Ia6opaTOpHH Bbmym:e

Ha r:apTHSI ( 20 WTyK) CTaanapTHbiX BbliTpSIMHTenetl: HB nonynpOBOJlHHKaX no JlOKYM9HTaUHH 1 
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a) TunH~HaH ¢opMa HMnynhca oT reaepaTop a, aMnnHTy.rta HMnynhca oKono 300 KB. 
6) Cne.u KOCMH~ecKotl: '18CTHUhi a renHH npH .uaaneHHH, paaaoM 1 aTMoc¢epe, c¢oTorpa¢Hpo
BaHHhrtl: no HanpaaneHHIO nonH ( Cpe.UHHtl: .UH8MeTp CTpHMepoB OKOnO 1 MM) • 
a) ~oTorpa$HH Toro ~e cne.ua c6oKy (cpe.rtHHH .rtnHHa cTpHMepa 5-7 MM). 
r) H .uJ <PoTorpa$ HH cne.uoa KOCMH~ecKHX ~acTHU a renHH ( no aanpaaneHHIO sneKTpH~ecKo
ro nong ) COOTBeTCTBeHHO npH 3,5 H 6,5 8TM ( M8KCHManhHOe .U8BneHHe 1 npH KOTOpOM y.ua

nOCh aa6nro.rtaTh cne.rtbr npH ucnonh30B8HHH reaepaTopa aa 300 KB). 

126 



8~1 

:::::1 
0 
:=:! 
'< 
ll:! 
tll >-!. 

~ ll:! 
>-l 
lSI 
..cl 
(l) 
0 
:>I 
lSI 
1>1< 

~ 
"d 
lSI 
0\ 
0 

'1J "d 

l:l lSI 
:=:! 
:!l 0 . 
.a ~ 0 
0 
is: 
0 
>-l 
"d 
ll:! 

0 
ll: 

= is: 
:>I 
0 
tll 

0 

= 0 
~ 
"d 
0 
tll 
!1: 
>< 
~ 
ll:! 
is: (1) 

? 



li 
Cl> 
l 
ca 
:.:: 
~ :a 
Ill 
0 
0. 
:.:: 
0 = 
0 

Ill 
0 
~ 
~ = = 0 

ca 
1.0 0. 
00 !-< 

0 . l 
0 0 

0 
:s: 0. 

t:: 
0.. 0: 

~ 
t:( 

0. 
0 

10 

= 0. 
t:: 

>IS: 

= lid 
0 
Cl> 
tl' = !-< 
ca 
l 
0 
!-< 
Ill 
ca 
>. 
~ 
0 
t:: 

129 



paapa6oTaaaoti B rpynne A.H. C;maeaa. 3·ra paapa6oTKa B aacTosrmee apeMH npHHHTa B 

Ka'IeCTBe cTaHJlapTa .nnH OIUH1 H BbinpHM!ITenH H3rOTOBnHIOTCH B UeaTpanbHbiX aKcnepH

MeHTanbHbiX MacTepcKHX OIHB1. 

B na6opaTOpHH rrpHMeH.siiOTC.£1 CT8H.ll8pTHbie cxeMbi COBna.neHHf!: c paapeiiJBIOWHM apeMe

HeM 3 aceK. HaroToaneao 6onee 30 TaKHX cxeM. 

CoaMeCTHO C nB3 paapa6oTaHa CTBI:.napTHB.£1 nepec'JeTHB.si CHCTeMa C pa3peii18IOWHM 

BpeMeHeM 60 HCeK. 

BeJlyTc.si paapa6oTKH CTBHJlBPTHbiX cxeM JlHCKpHMHHaTopoa, ycu:nu:Tenef!:, cxeM npony-

CK8Hl'l.si PI JlpyrPIX 

HB yCKOpPITen.siXo 

aneMeHTOB aneKTpOHHC•H annapaTypbi, HCITOnbayeMOH B 8KCrrepHMeHT8X 
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p H C. 86 

.HJlepHbitl: CT86HnH38TOp M8rHHTHOr o nonst 
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nAEOPATOP11.H .HllEPHbi X PEAKU11fi 

1, Y CKOpHTemr 

B na6opaTOpHH H.llepHbiX peaKUHti: pa6oTaiOT .ll Ba YCKOpHTenH MHOroaapH.llHbiX HOHOB: 

rronyTopaMeTpOBbiti: UHKnoTpoH Y-150 H UHKnoTpoH Y-300 c .llHaMeTpoM rroniOCHbiX HaKoHeti

HHKOB 310 eM. IToMHMO o6ecnetieHHH 6ecnepe6oti:Ho ti: pa6oTbi ycKopHTeneti: npoBO.llHTCH pa-

6oTbi no IIO.llrOTOBKe K BbiBO.llY rry'!Ka H3 UHKJlOTpoHa Y -300, yCOBeprneHCTB088HHIO HOHHO

ro HCTO'IHHKa .llJlH IIOJly'leHHH HOHOB TH)I{enee aproH a ( KpHIITOH 1 KCeHOH 1 ypaH) C BbiCOKOfi 

CTerreHhiO HOHH38UHH H paapa60TKa rrpoeKTa ~' BeJlH 'leHHH .llHaMeTpa IIOJliOCHbiX HaKOHe'!HHKOB 

Ha UHKnoTpoHe Y-150 .ao 200 eM (npoeKT UHKnoTpo Ha Y-200). 

B Ta6JlHUe rrpHBO.llHTCH HHTeHCHBHOCTH H 9 H eprHH pa3JlH'!HbiX 'IBCTHU .llJlH UHKJlOTpo-

HOB Y -300 H Y -150, Ha pHC, 87 H 88 IIOK838Hbl o6m Hil: BH.ll UHKJlOTpOHa Y -300 H CXeMa pac

ITOJlO)KeHHH Ka6HHbl H TpaCCHpOBKH BbiBe.lleHHOrO IIY'!Ka Ha UHKJlOTpOHe Y -150. 

p H C, 87 

UHKJlOTpOH y -300. 
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BHyTpeHHHfi rryqoK BhreeneHHhifi rryqoK 

Y-300 Y-150 
11 0 H hi 

E ( M::m) : I ( MKa) E(Mse): I ( MKa) 

c 12 120 tOO 85 10 
N 14 

130 100 110 7 
0 16 

113 80 
22 

Ne 140 50 
28 

Si 200 10 
Ar 40 300 5 

8KcrrnyaTamur Y -300.- B TeqeHne r•Jna ycKopHTenb pa6oTan ycTofiqneo e cpenHeM no 

140 qacoe B Henemo rrpn KpyrnocyTO'IHOti pa6oTe, BKmoqag eocKpeceHbSI, ITpo¢nnaKTHKa 

o6bi'!HO rrpoeonrrnacb O.llHH pa3 B Henemo, B rroHenenbHHK, c 8-00 no 14-00. KpoMe Toro, 

OJlHH pa3 B JlB8-TpH MeCHU8 rrpoBOJlHnacb ~BYXCYTO'!H85I peBH3H5I ecex CHCT9M, BKn~qag 

p8300pKy yCKOpHTeng, 11HTeHCHBHO ITpOBOJll!nHCb ITOJlrOTOBHTenbHbie paoOTbi Jln5I BbiBOJlB rryq-

~--_('~{!---, 
~--

-].,· 

p II C, 83 

CxeMa pacrrono:lKeHHSI Ka6IIHLI n rpaccnpoeKH rry'!Ka UHKnoTpoHa Y -150. 

IT -rrpo6HIIK; 
M -MnrneHb; 

BH -eaKyyMHbiil Hacoc; Mn -MarHIITHaH niiH3a; 
11 -IICTO'!HHK; [[M -ITOBOpOTHbllJ MarHIIT, 
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Ka, 0 KOTOpbiX 6yaeT CK838HO HH>Ke. Baeaeaa CHCTeMa B03BpaTa .necpHUHTHOI'O H30TOna 

HeOHa C aP;1cpeKTHBHOCThlO pa60Tbl nopHJ:lK8 80%. 

3KcnnyaT8UHH y -150 • 0CB8HB8Jl8Ch Kpyrnocy1 QqHaH pa6oTa H8 BbiBe):{eHHOM nyqKe. 

Coopy>KeHa H3MepRTenhHaH Ka6HHa BbiBeaeHHbiX nyqi< oa. CMoHTHpoBaHa H Hana>Keaa cncTeMa 

TpaccHpOBKH BbraeaeHHoro nyqKa. B HCTeKmeM roay UHKnoTpoH Y-150 pa6oTan ae TaK yc

To.AqRao, KaK Y-300. Cpeaaee apeMH pa6oTbi aa He::(enro cocTaanHno - 80 qacoa. 3To 

o6'bHCHHeTcH TeM, qTo B npouecce pa6oTbi Ha ycKopaTene 3aaepwanHCh HanaaoqHbre pa6oTbr 

H He ace cHcTeMbi nporunH OKoHqaTenhHyro npoaepKy a pa6oqHx ycnoBHHX. EonhmaH qacTb 

apeMeHH 6brna 3aTpaqeHa aa nonyqeHHe ycToil:qHBoro BbraeaeaHoro nyqKa. BayTpeHHHA TOK, 

KaK npaBHno, aceraa nonyqancH 6ea 3aTpyaHeHHi1. E HacToHruee apeMH pa6oTbi no noabrme

HHIO Haae>KHOCTH nonyqeHHH Bbrae.neHHoro ny-'IKa npor:on>KaroTCH. TpyaHoCTH, KOTOpbre npHm

noch npeo.noneTh npH nonyqeHHH BbraeaeaHoro nyqKa Ha UHKJIOTpoae Y -1501 6brnH yqTeHbi 

npH npoae.neHHH pa6oT no noaroTOBKe K BbiBoay nyqJCa 1ta UHKnoTpoae Y -300. 

BbrBo.ll nyqKa aa UHKJIOTpoHe Y-300 • Paapa6cTaHa KOHCTpyKUHH H H3roToaneHbi aaa 

THnB aneKTpOCTBTHqeCKHX .necpneKTOpOB .llJIH BbiBOJ:la nyqKa H3 KaMepbl UHKJIOTpOHB: aneKTpO

CTBTHqeCKHil: H BbiCOKOqacTOTHbifi. MoaenH .necpneKTOJ:OB B M8CWTa6e 1:2 6brnH HCnbiT8Hbl HB 

UHKJIOTpoae Y-150. l1cnbrTaHHe aano nono>KHTenbHbiH peaynhTBTbi. Koacpcp HUHeHT BbiBO.lla a 

o6oHx cnyqagx .nocTHran aenHqHHbi 40%. ITonHocThiO CMOHTHpoaaHa H qacTHqHo aan~>KeHa 

CHCTeMa TpBCCHpOBKH BbiB9.ll9HHOI'O nyqKa ( "'MOHOXpOMBTOp") • 

B peaynhTaTe Taro, qTo WHMMHpoaaaHe UHKnoTpoHa npH ero aanycKe ae 6brno aaaep

weao, M8KCHM8JlhHbifi pa.llHYCJ KOTOpOI'O ):{QCTHr8IOT HOHbl npH YCKopeHHH 1 He npeBbiiiiBeT 

125 eM. Bbmoa nyqKa B03Mo>KeH nHIIIh c paaHyca 13:3 eM. .UnH 3aaepmeHHH pa6oT no Bbi

aoay Heo6XO):{HMO 38BepiiiHTh pa60Tbi no cpopMHpOBBHl' 10 He06XO):{HMOI'O M8I'HHTHOro nOJIH. 3TH 

pa60Tbl rpe6yroT Cp8BHHTeJihHO .llOJirOBpeMeHHOil: (nopHJ:lK8 MeCHUa) OCTBHOBKll YCKOpHTe

mi H B CBH3H C He06XO.llHMOCThiO 38BepiiieHHH OnbiTOE no nonyqeHHIO 104 aneMeHTa B HC

T9KIIIeM roay He npOBO.llHJIHCh. 

PeKoHcTpyKUHH UHKJIOTpoHa Y - 150 B Y - 200 n03BOJIHT nony-

qJfTh BbiBe):{eHHbl9 HHTeHCHBHbie nyqKH HeOHB H KHCJIO pO.ll8 C 8HeprHefi, npeBbllll8 roruefi Ky

JIOHOBCKHA 6apoep .nnSI ypaaoaoA MHIIIeHH. BMecTe c reM nonyqeHHbril onbrT MO>KeT 6brTb 

HCnOJih30B8H .llJlSI TBKOti: >Ke peKOHCTpyKUHH Y -300 B ;,r -400 ( MO):{eJib 1 :2) C ueJibiO nonyqe

HHH ycKopeHHbiX HOHOB :C:pHnTOH8 H KCeHOH8 BbiCOKOil: HHTeHCHBHOCTH. 

ITpoeKT peKOHCTPYKUHH noJIHOCTblO aaaepiiieH, H B H8CTOHIUee BpeMSI B na6opaTOpHH 

H3rOT8BJIHB8IOTCH He06XO.llHMbie Y3Jihi. 3aK83bl Ha KpynHora6apHTHbi9 H3.lleJIHH ( KaMepa, no

JIIOCHbie HaKoaeqHHKH, KapKac, .nyaaTbr) pa3MerueHbi B cTopoHHHX opraHH38UHHX HJIH UeHT

panbHbiX MBCTepCKHX l1aCTHTyTa. 
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YcoBeprneHCTBOB8HHe HOHHOf'O HCT(I''IHHK8 • Ha IlHKnOTpoHax na6opaTopHH HCITOnb3yeT

CSI ayf'OBOti HOHHbii'l: HCTO'IHHK 38KpbiTOf'O THITa C OCUHnnHpylOlUHM ITOTOKOM aneKTpOHOB. Bpe

MSI HenpepbiBHOti pa60Tbi HCTO'IHHKa He :rpeBbllli8eT 20-25 'I8COBo E:>KeMeCSI'IHO B M8CTepcKHX 

38Tp8'1HB8eTCSI 500 'I8COB Ha H3f'OTOBne.JIHe aeTaneti HCTO'IHHK8o l13biCKHB8lOTCSI nyTH ITOBbi

rneHHSI aonroBe'IHOCTH HCTO'IHHK8 C nenblO 9KOHOMHH 38Tp8'lHB8eMOf'O BpeMeHH H T8KHX aopo

f'OCTOSI!I(HX MaTepHanoB, K8K BOnb~paM1 MOnH6aeH, HCITOnbayeMbiX anSI H3f'OTOBneHHSI aeTa-

neti HCTO'IHHK8. 

2. 3xcnepHMeH ranbHaSI annapaTypa 

a) IToaroToBneHa arrrrapaTypa anSI HCCneaOB8HHSI XHMH'IeCKRX CBOHCTB aneMeHT8 104. 

EbrnH rrpoBeaeHbi axcrrepHMeHTbi, KOTOpbre noxaaanR, 'ITO Hf ( aHanor aneMeHTa 104) c 

6onblliOfi 9~~9KTHBHOCTblO ( - 75%) Bbrae;rSieTCSI 38 KOpOTKOe BpeMSI rrocne ero o6pa30B8HHSI 

B SiaepHo:tl: peaxnHR. ITpH aTOM aocTHraeTcSI o'IeHb BbiCOKaSI cTerreHb O'IRCTKH oT axTRHHaHbiX 

aneMeHTOB. 

HapSiay C 9TRM noarOTOBneHa H HCITbiT8H8 MeToaHKa Ha6nl0a9HHSI OCKOnKOB aeneHHSI C 

ITOMO!I(blO CnlOaHHb!X aeTeKTOpOB, pa60T810!I(HX rrpH BbiCOKOH TeMrrepaType. 

6) CxoHcTpyHpoBaH R H3rOTOBneH Macc-cerrapaTop anSI pa3aeneHRSI npoayKTOB SiaepHbiX 

peaKUHfi. Ha aToM Macc-cerrapaTope c xopornefi pa3perna10meti crroco6HoCTb10 ( - 1600) paa

aenSilOTCSI CT86HnbHbl9 H30TOITbl TSI:>K9nbiX .:raep ( A - 200). finSI 8KCITpeCCHOf'O paa.ueneHHSI 

rrpoayKTOB SiaepHbiX peaxuHti pa3pa6aTbiBaeTcH crreuHanhHbiti HOHHbiti HCTO'IHHK. Ha ycKopRTe

ne Y -150 ITpOH3BOaSITCH 9KCITepHM9HTbi, CBSI38HHbl9 C p83pa60TKOti OTaenbHbiX y3nOB 9TOf'O 

RCTO'IHHKa. 

B) Pa3pa6oTaHa MeToaHKa 6biCTporc• rrpocMoTpa 6onbrnHx rroBepxHocTeti opraHH'IeCKHX 

rrneHOK, o6ny'leHHbiX OCKOnKBMH aeneHHSI. 

r) OcHoBHOti aaaa'leti rpyrrrrbr paaHoaneKTpOHHKH SIBnSinocb o6ecrreqeHHe ¢H3H'IeCKHX 

8KCIT9pHMeHTOB H8 YCKOpHTenSIX MHOf'03ap~IL\HbiX HOHOB aneKTpOHHOti arrrrapaTypoti. 

Pa6oTbi pa3BHBanHcb no aByM HarrpHBneHHHM: 

pa3pa6aTbiBanach yHH~HilHPOBaHHBSI crreKTpoMeTpH'l:ecKaSI arrrrapaTypa anSI rronyrrpoBo~-

HHKOBb!X aeTeKTOpOB 38pSI:>K9HHbiX '18CTHilj 

BenOCb IIp09KTHpOB8HHe na6opaTOpHOf'O H3MepHTenbHOf'O U9HTpa anH H8KOIIneHHH H 

o6pa6oTKH HH~OpM8UHH ~H3H'I9CKOf'O 3KCII3pHM9HT8. 

B HacToHmee BpeMSI rronHOCTblO pa3 pa6oTaH ycHnHTenbHbrti TpaKT anH a -crreKTpo-

MeTpHH H8 IIOBepXHOCTH0-68pbepHb!X KpeNHHeBb!X aeTeKTOpax, COCTOSI!I(HH H3 38pHaOBO-'IYBCT

TenbHOf'O rrpeaycHnHTenH, OCHOBHOf'O yCHT.HTenH H 9KCII8Haepa. fpyrrrroti p83p860T8H T8K:>K9 
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aapBnoBo-'IyBCTBHTenbHhr:ll: npenycHnB:Tenb nmi {3, y -cneKTpoMeTpBH ( IIIHPHHa nHHHH IIIyMa 

1,6 K8B npH CBxon= 30 n¢ H T = 5 MKCeK) • 

PaciiiB:peaB:e TeMaTHKH paooT H ycno~aeaB:e ¢H3H'IecKHX aKcnepB:MeHTOB aa ycKopB:Te

miX M311 nocTaBRnH aanaqy npoeKTHpoBaHni cnenB:anbHOro na6opaTopaoro H3MepB:Tenbaoro 

neHTpa anSI HaKonneHHSI H OopaOOTKH HH¢0pMaUHH.CxeMa CBS131l: H3MepB:TenbHOI'O UeHTpa C 

ycKopB:TenBMli H Bhi'IRCnHTenbHhiM ueHTporv 011.HI1, a TaK)Ke pacnono)KeHB:e OCHOBHO:ll: annapa

Typhr, npeacTBBneHbl aa pRe. 89. 

0CHOBY H3Mepll:TenbHOI'O UeHTpa n.HJ> COCTaBnSIIOT 'IeTb!pe CTO:ll:KH aaanH3aTOpOB 

AJ1-4Q96, pa6oTaiOIIIHe nHOO caMOCTOSITenbHO, nHOO B enRHOM KOMnneKce Ha 16384 KaHana B 

pe)KHMe MHOI'OMepHOI'O aHanB:aa. Ka)Kna.H CTOitKa YKOMnneKTOBaHa Ha6opOM BXOaHbiX KOnHpy

IOIIIHX yCTpOti:CTB ( 8MllnHTYnHhie, BpeMeHHbi::! H HOMepa naT'IHKa), 

npenyCMOTpeHa nepenaqa HaKOnneHHOit HH!f>OpMallHH B Bbi'IHCnHTenbHhiit IleHTp 0J1.HJ1 

qepea nli!penaiOIIIee ycTpoti:cTBO napannenbH,rM KonoM (no 50 6HT) aenocpencTBeaao c Mar

HHTo¢oHHoro aanRChiBaiOmero ycTpo:ll:cTBa, .m6o c nep¢oneHThi qepea ¢oToBBon. KoHTponb 

npaBHnbHOCTH nepena'IH ocymeCTBnSieTCSI llE pena'Ieit KOHTpOnbHb!X CYMM H npHeMOM KOHTpOnb,.. 

HhiX cyMM H3 Bbi'IHCnHTenbHoro ueHTpa OH.HH. 
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nAEOPA TOPI1.H HEMTPOHHOM ct>I1311KI1 

EmnKafiiii:ee rrepcrreKTHBhr rrporpecca a HnepHbiX HccnenoaaHHH x rro crreKTpoMeTpHH 

Hetl:TpOHOB CBH3aHbl C BBOUOM" B CTpofr MHKpOTpOHa, B rrpouecce pa60Tbl Bb!HCHHJIOCb, 'ITO 3a

rrycK 6oJibiiiOfi MaiiiHHhr Ha 30 Msa corrp>DKeH c uen ~rM p>rnoM TpynaocTei1. EhmH o6Hapy)!{e

Hhi >raneHHH, HHTepecHbre H Ba)!{Hbre c ycKopnTeJibH·)if TO'IKH 3peHH>r. MaorHe TpynHocTH 

ynanocb rrpeononeTb. B pe3yJibTaTe 6brJI rrony'leH ny'loK sneKTpoHoB c sHeprHefi oKono 

22 Msa n TOKOM a HMrrynbce 10 Ma. B Te'leHHe neKa6pH rry'loK sneKTpOHOB 6brJI aaeneH a 

peaKTop. EbrJia orrpo6oaaaa coaMecTRaH pa6oTa pE~aKTopa c MHKpoTpoHoM. 

Ha pRe. 90 HII:)!{HHH KpHBaH rrpencTaBJIHeT crreKTP pe3oHaHcoa cepe6pa, CHHTbiir rro 

apeMeHH rrpoJieTa IIpii: rrpoJieTH<;>fi 6a3e 17 M 9 IIpH llJ:HTeJibHOCTH sJieKTpOHHOI'O HMIIYJibCa 

1,5 MKCeK H IIpH cpaKTOpe pa3MHO)!{eHHH cpOTOHefrTpC,HOB B peaKTope IIOpHUKa 100, Tipn 8THX 

YCJIOBHHX UJIHTeJibHOCTb HefiTpOHHOH BCIIb!IIIKH COCT8BJIHeT 3 MKCeK, B TO BpeMH KBK IIpH 

pa6oTe peaKTOpa B 06b!'IHOM pe)!{HMe llJIHTeJibHOCTb BCTiblllJKH ( IIpH 3000 o6/ MHH) -

50 MKCeK. CrreKTp ypOBRefi cepe6pa, CHHTb!H Ha TOM )!{e paCCTOHHHH 17 M B o6bi'IHOM pe

)!{HMe, rrpencTaaneH aepxaerr Kpnaofi. 8 pe3oHaHcoa a o6nacTH 30,5 - 82 sa, pa3peiiiaeMbre 

C MHKpOTpOHOM, CJIHBaiOTCH 3ll8Cb B OUHH IIIHpOKHH TIHK, TipH 6a3e 17 M C MHKpOTpOHOM 

,ll;OCTHraeTCH TaKOe )!{e pa3p8III8HH8 1 KaK B 06b!'IHOH pe)!{HMe IIpH 6a3e 300 M, 

Ha pHc. 91 rroKa3aH crreKTp, CHHTbrfi aa pacc-roHHHH 750 M Heil:TpoHHbiM neTeKTopoM 

CO CUHHTHJIJIHpyiOliiHM JIHTHeBbiM CT8KJIOM. TiepBb if Y3KHH H 0'18Hb Bb!COKHH IIHK o6yCJIOB

neH TOpM03Hb!M raMM8-H3Jiy'leHH8M SJieKTpOHOB, 3a1 eM CJienyeT TIHK 1 COOTBeTCTBYIOIIIHII SRep-

I'HH aeil:TpoHoB 4 Msa. 3To cpoToHefiTpOHbr, co3naaaE•Mbre TopM03HbiM raMMa-H3Jiy'leHneM, 

a T8K)!{e H8frTpOHbl pa3M.fl0)!{8HHH B peaKTOpe. TIHK <: SHeprnerr 270 KSB COOTB8TCTBY8T, B 

OCHOBHOM, p830HaHCY peaKUHH ( n a ) B JIHTHH npH SHeprHH H8~Tp0HOB OKOJIO 250 KSB, 

3TOT rpacpHK HJIJIIOCTpHpyeT pa3peiiiaiOIIIYIO CIIOC06HO,~Tb, UOCTHraeMyiO Ha 60JibliiHX npoJieT

HbiX paCCTOHHHHX. 

Hy)!{HO OTMeTHTb, 'ITO HH)!{8KUHH cpoToHefiTpoaoa a HMrrynbCHhrfr peaKTop npon3aonnTCH 

arrepabre. B OTJIH'IH8 oT cTauHoHapHoro pa3MHO)!{HTen>r, KOTOpbril: pa6oTaeT a Xapysnne, 

3UeCb B03MO)!{Ha pa6oTa IIpH 60JibliiHX pa3MH0)!{8HHH ( 0 IIOCKOJibKY UJIH 38II83UbiBaiOliiHX Hefi

TpOHOB peaKTop ocTaeTcH O'leHb naneKnM oT KpHTH•:HOCTH. B cTaunoaapHorr ycTaHOBKe cpoH 

Me)!{ny HMIIYJibCaMH ropa3no 6oJibiiie, a rrpn pa3MHo:KeHHH rropHnKa 200 pa6oTa aoo6me He

B03MO:>KHa - sTo y)!{e pe)!{HM peaKTopa, a He pa3MHo))!{HTenH. B HaiiieM cny'lae oKa3anocb 

B03MO)!{Hb!M BeCTH 8 KCII8pHMeHTb! C pa3JIH'IHbiMH pa3MHO)!{eHHHMH BIIJIOTb no 1000, IIpH'18M 

IIIHpHHa HMIIYJibCa orrpenen>reTCH, KaK H 0)!{H·UaJIOCb 1 KOScpcpHUHeHTOM pa3MHO)!{eHil:H Ha MI'HOBeH

Hb!X HefiTpOHaX. TioJiy'leHHbie pe3yJibTaTbl IIpencTaBJIHIOTC>I B8CbMa HHTepeCHbiMH C TO'IKH 

3peHHH peaKTOpHOH cpH3HKH. 
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p H C. 91 
AnnapaTypHaH KPHBBH, nony~eHHaa npn H3MepeHnn cneKTpa He~TpOHOB 

nHTHeBbiMH CTeKnBMH Ha 083e 75{1 M npn paooTe MHKpOTpOHB. 

PaoOTbi no ocaoeHnro aneKTpocTaTH'IecKoro reHepaTopa 3f-5 nponanrannch ycneumo. 

BbrBeneH cTa6nnn3npoBaHHbi~ npoTOHHbi~ nyqoK c xopo!lleii HHTeHcnBHOCThiO n ::meprne~ 

3, 7 MaB • C yCTBHOBneHHOH Tpy6KOH HOBO~ KOHCTPYKUHH B npHHUHne MO)KHO HaneHTbCH JlOC

THrHyTh npoeKTHO~ ::meprnn 5 MaB. 

B 1964 rony xopomo paooTan H3MepnTenbHbiH ueHTp naoopaTopnn. 3To HMeno oqeHb 

6onbllloe 3Ha'leHne nnH BbrnonHeHHH HayqHoii nporpaMMbi. l13MepnTenhHbiH ueHTp 6brn ocHa-

meH HOBbiMH nayxThiCH'IeKaHanhHbiMH aHanH3aTopaMH 1 MHoroMepHbiM aHann3aTopoM; 6brnn 

YCOBep!lleHCTBOB8Hbl YCTpO~CTB8 JlnH BbiBOJla JlBHH >IX C 8HanH38TOpOB1 BKniO'I8H ycTpOHCTBO 

nepenaqn naHHbiX B Bbr'lncnnTenhHbiH ueHTp Ol1.HH no Ka6enro. 
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P ABOT A Yl.J:EHbiX COBETOB nABOPATOPI1fi 

11 HAYl.J:H0-TEXHI1l.J:ECK11X COBETOB nABOPATOPHfi H HHCTHTYTA 

ME:>KllYHAPO.llHbiE CB$1311 11 HAYlJHOE COTPYLIHH"iECTBO 

Yl.J:ACTI1E 011$111 B XII ME)Kj!YHAPOLIHOA KOH<I>EPEHUI111 
no <1>11311KE BbiCOKHX 3HEPrHA 



IV. PAEOTA YtiEHbiX COBETOB flAEOPATOPHM M HAYtiHO-TEXHMtiECKMX 

COBETOB flAEOPATOPMM :1 MHCTMTYTA 

B 1984 rony H.OpMa11hHO cpyHKlll'IOHl'lpOBarrH IBylJHbie H KBarrncpHKaUHOHHbie COCTaBbl 

yqeHbrx coaeTOB rra6opaTopntt. Ha 3ace.naHHHX Ht.ylJHbiX cocTaaoa paccMaTpnaarrnch l'l yT

aep)!(.narrnch aayqao-nccrre.noaaTerrbcKne nrraHbr rra6opaTopnfi, a TaK)!(e aonpocbr, CBH3aHHbre 

C ITOCTaHOBKOii: l'l npoBe,lleHl'!eM OT,lle1lbHb!X pa6oT .. 

EorrhiiiY:EO pa6oTy npoaenn KBanncpnKaUHOHHb.e COCTaBbi coaeTOB flB3, flHTI H nT<J>. 

Ha nx 3ace.naHHHX cocTOH nnch 3aii1HTbi .nnccepTHUHfi coTpy.llHHKOB OMHM n .npyrnx l'IHCTH

TyToa, paCCMaTpHBa11HCb BOITpOCbl ITpHCBOeHHH ylJeHb!X 3BaHHH, a TaK)!(e ITpOBO.lll'I11HCb Bbi60-

pbi Ha HaylJHbie .0011)1( HOCTH. 

B 1984 ro.ny yqeaaH cTeneHb KaH.nn.naTa aayK ffirna npHCY)!(JleHa 31 coTpy.llHHKY 06be

.nnaeaaoro HHCTHTyTa. 8 qerroaeK: Hryea Baa Xhey, M.M. Tio.nropeuKnii:, M.B. Tiony6apHHOB, 

M.M. Conoabea, M. CTapbr, P.M. CynHeB, A.M. <l>anHnnoa, M.B. tiyanno 3amnTH11l'l .llOKTop

cKne .lll'ICCepTaURH. 

Ha COBMeCTHOM 3aCe,llaHRH yqeHbiX coaeTOB 3C8X na6op8TOpH!l COCTOH110Cb Bbi.llBl'J)!(eHHe 

a AKa.neMnro aayK CCCP. lleiicTBHTerrhHbiM qneao vt AH CCCP n36p8H pyKOBO.llRTenh rpynnhr 

flHTI npocpeccop E.M. noHT9KOpBo. 

Ba)!(Hyro ponh a .neHTerrbHOCTH MacTnTyTa RrparoT aayqao-TexanqecKne coaeTbi na6opa

Topnfi • 0HH HB11H:EOTCH 8cpcpeKTHBHb!MH p860lJHMH o:Jr8H8Ml'l, KOTOpbre ocymecTB11H:EOT .ll9Ta11h

HOe o6Cy)!(neHHe H8YlJHbiX H opraHH38UHOHHhiX Bon:JOCOB, CBH38HHbiX He T011bKO C ITOCT8HOB

KOH BCeX OCHOBHb!X HCC11eLlOB8HHH, HO T8K)!(9 C nepcrreKTHB8Ml'l rrrraHHpOB8HHH H pa3BHTR5I 

rra6opaTopnfi H MacTnTyT8. Pa6oqne coaemaHHH HTC c rrpnaneqeaneM IIInpoKoro Kpyra aayq

ao-TexanqecKnx pa6oTHHKOB C03hiB8:EOTCH B cpenaeM 1 pa3 a 3 ae.nerrn. PerynHpHo C03hiBa-

eTcH HTC npl'l nnpeKTope MHcT:nTyTa. Ha ero coaemaHRH rrpnrnamaeTcH aayqao-Texan-

qecKnfi aKTHB HHCTHTYT8. 

flpeMHH 06b9.llHHeHHOro HHCTHTyT8 HnepHhlX HCcnenoaaHl'IH 

3a 1983 ron 

Ha COHCK8HHe rrpeMl'IH 06benHH9HHOrO HHCTH ryTa HnepHb!X HCCrrenoB8Hl'IH 38 1983 ron 

6wno rrpencTaarreao 10 nyqmnx TeopeTHlJecKnx n :mcrrepHMeHT811hHhlX pa6oT, awrronaeaawx 

coTpynanKaMH MacTHTYT8. 

B cooTBeTCTBHH c peiiiea:neM Yqeaoro Coae"a HacTnTyTa oT 29 MaH 1984 rona rrep

Boit npeMHH OvUU1 Y.llOCTQeH8 pa60T8 B.A.Kapaa:rxoaa, n.A.neTpOB8, B.r.Cy660THHa, 

r.M.Tep-AKOITbHH8 H r.H.<Prrepoaa "'npoTOHHhiit pacna.n pa,llH08KTHBHhiX H,llep :BTopaH npe

MHH OMHM rrpHcy)!(neaa E.M. Aanpeeay, M.A. fonyTBnHy, H.M. foaopyay, B.n. MHKHHy, 

ID.A. Kap)!(aBnHy, C.M. KopeaqeaKO, B.D. HeycT}oeay, M.H. florroay, B.D. CTerraHoay, 

r.H. TeHT:EOKOBOH, Xy tiH-B8:EO H M.B. tiyBl'l110 38 pa3p800TKY H BHenpeHne cepl'll'l CHCTeM 

aBTOM8THlJ9CKOH o6pa60TKH tPOTOrpacpnfi ITY3hlpbKCBhlX KaMep. 
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ME)K,LlYHAPO.LlHbiE CB.H311 11 HAYt.U(OE COTPY.LlHJ1l·!ECTBO 

CoTpy.llHH"f8CTBO H CBHBH 06'be,llHH9HHOrO HJICTHTyTa H.llepHbiX HCCJI8.llOB8HHti pa3BHB8-

JIHCb a 1964 rony B cnenyromHx HarrpaaneHHHx: 

1. BbmonHeHHe HBY"l:HbiX H MeTonH"feCKHX p~6oT coBMecTHo c HccnenoaaTeJihCKHMH 

opraHH38llHHMH CTpaH-y"fBCTHHllo 

2. ITpoaeneHHe Me)l{nyHaponHhiX Hay"l:HbiX cc aemaHHti. 

3. TioeanKH yqeHbiX 06'henHH8HHOrO HHCTHT;'T8 HnepHbiX HCCJienOB8HHti B CTp8Hbi-Y"f8CT

HHllbi J1HCTHTYT8 H KOMaHnHpOBKH CIT8UH8JIHCTOB ~TpaH-Y"fBCTHHU B .Lly6Hy. 

4. YqacTHe yqeHbiX Ol1.Hl1 B Me)l{nyHaponHI:rx KoH<jlepeHUHHX. 

5. CoTpynHH"feCTBO c UEPHoM R l1HCTHTYT )M TeopeTH"l:ecKoti <jJHBHKH B KorreHrareHe. 

6. TipHrnaiiieHHe a D.y6Hy yqeHbrx H3 cTpaH, He HBJIHIDIIIHXCH qneHaMH Ol1.Hl1. 

1. BbrrronHeHHe Hay"l:HbiX n MeTO.llH"feCKHX p~: 6oT coaMecTHO c nccnenoaaTen&cKnMn opra-

HH38UHHMH CTpaH-y"f8CTHHU, OcHOBEbiM BHnoM coTpynHH"feCTBa na6opaTopHti 06'henHH8HHo-

ro HHCTHTyTa H,ll8pHbiX HCCJI8,llOB8HHH C HCCnenoB8T9JihCKHMH opraHH38llHHMH CTpaH-y"faCT

HHU SIBJIH8TCH BbiiTOJIH8HH8 COBM9CTHbiX H8Y"l:HbiX !I M9TOnH"feCKHX pa60To 3TH pa60Tbi ocy

JlleCTBJIHJIHCh B cooTaeTcTBHH c rrnaHoM, YTBep)I{.Z: eHHbiM XV ceccneti Y"l:eHoro Co seTa 

Ol1.Sll1. Bcero B Te"l:eHHe rona BbiiTOJIHeHo oKono 10 coBMeCTHbiX pa6oT. YcrremHo BbiiiOnHe

Ha COBM9CTHSH pa6oTa IIO HCCJie.llOB8HHID yrrpyroro pacceHHHH IIpOTOHOB HB IIpOTOH8X H IIpo

TOHOB HB .netiTOH8X H8 M8Jlbie yrJibi H8 OCHOBe <jJ JT03 MYJihCHOHHOti MeTonHKH. Co CTOpOHbi 

06'h8.llHH8HHOrO HHCTHTyTa HnepHbiX HCCJienoBaHHti B 3TOH pa60Te Y"f8CTBOB8JI8 rpyrrrra <jJH-

3HKOB nB3 BO rnaae c B.A. KoiibiJIOBbiM-CBHpHJJOBbiM, co CTOpOHbi CTpaH-y"f8CTHHU - na-
6opaTopHH <jJHBHKH BbrcoKHX aHeprHti <PHanqecKorc HHCTHTyTa EonrapcKoti AKa.lleMHH HayK 

non pyKoBoncTBOM rr. MapKOBa, rpyrrna qexocJICBBUKHX <jJH3HKOB ITO.ll PYKOBoncTBOM B. ITeTp

)I{HJIKH H .H. ITepHerpa, coTpy.llHHKH <PHa:n:Ko- x:n:MH'lecKoro HHCTHTyTa a YnaH-EaTope D.. Tya

neHnop)l{ H H. nanX8)1{8B H Bh8TH8MCK8H rpynna B XaHoe, pyKOBOnHM8H HryeH llHH Tbi. 

3Ta coaMecTHaH HBY"l:HBH pa6oTa 6brna nono)l{eHa Ha XII Me)l{nyHaponHoti KoH<jlepeHuHH rro 

<jJH3HKe BbiCOKHX 3HeprHH B lly6He. 

l13 COBMeCTHbiX pa60T 1 BbiiTOJIH5I8MbiX KaMepHOti MeTonHKOti, cnenyeT OTM8THTh pa6o

Ty ITO HCCnenoaaHHID pe30H8HCOB, BbiiTOJIHHeMyiD I'pyrrrroti M.YI. ConOBheBa ( nB3) H fla6o

paTopHeti <jJHBHKn BbiCOKHX 3HeprHti l1HCTHTyTa aTOMHoti <jJHBHKH a EyxapecTe non pyKoBon-

A M 6 nO H 0 CTBOM , HXyna, a T8K)I{8 pa OTY ITO HCCJI8.llOBE HHID "f8CTHU u TJ 1 BbiiTOJIH5I8MYID 

COTpynHHK8MH flB3 COBM8CTHO C ITOJihCKHMH <jJH3l' K8MH. 
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B KOHUe roaa rpynna nonhCKHx ¢H3HKOB noa pyKoaoacTBOM 3. CTpyranbcKoro npu

cTynuna K BhinOnHeHHlO COBM9CTHOro C n B 3 HCCJieaOB8HH51 paaHBllHOHHOrO pacnaaa 0030H-

HhiX pe30H8HCOB, 

YsenH'IHnOCb 'IHCnO COBM9CTHbiX pa6 0T no M9TOaH'I9CKHM BOIIpOCBM, 0Taen HOBhiX 

HBY'IHhiX pa3pa60TOK nB3 rroa PYKOBOaCTBOM IO.A. Kap)I{BBHHa BM9CTe co crrenHanHCTBMH 

pHaa CTpaH BeaeT pa3paOOTKH ycTpOfiCTB anH 8BTOM8TH'I9CKO~ o6paOOTKH ¢oTOrpa¢H~ C ny-

3bipbKOBhiX KaMep. B STHX pa3pa6oTKax y qacTBYIDT cneuHanHCThr H3 ByaaneiiiTa, Bepnuaa, 

BapiiiaBbr, ByxapecTa H flparu. 

YcneiiiHO HaeT pa6oTa rpynnbr A.E. l1raaTeHKo (n.HIT) H rpynnbr M. fleTpaiiiKy (l1a

CTHTYT aToMaofi ¢H3HKH B ByxapecTe) no HccneaosaHHSIM npoueccos, Bhi3hiBaeMbiX 6e3pa-

aHBilHOHHbiMH nepexoaaMH B TH)I{9nbiX ll -Me3oaToMax. CneayeT oTMeTHTh, 'ITo 

sKcnepHMeHTanhHaH annapaTypa anH sToro coBMeCTHoro HccneaosaHHH 6hrna noaroToBneaa 

B PyMbiHHH. 

p H C , 92 

f pyrrrra coBeTCKHX H pyMhlHCKHX ¢H3HKOB B SKcnepHMeHTanhHOM 

IT8BHnhOH9 KOpnyca CHHXpOUHKnOTpOHa, 
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C na6opaTOpHefi Hll8pHbiX rrpo6neM 8rjJrpeKT IBHO COTpyllHH'l:aeT B o6naCTH H3Y'l:8HHSI 

pa.unoaKTHBHbiX H3oTorroB peuKnx 3eMenb rpynna T. <PeHeiiia H3 lle6peueHa. 8TH nccneuo-

BaHHSI npoeousrTcsr Ha anrrapaType, H3roToBneHHoil B BeHrpnn. 

OT.uen sr.uepHOll crreKTpOCKOITHH H pallHOXHMHH nRIT IIIHpOKO COTPYllHH'l:aeT c PSillOM 

CTpaH ( BeHrpHeii, ITOnbiii8H, rnP, 'lJ:exocnoBaKHefi) B o6nacTH nccne.uoeaHHfi H8iiTpOHO.ll8rpHUHTHbiX 

H30TOITOB pellKHX 38Menb H pallHOXHMHH. Oco6eBHo ycrreiiiHO H.lleT coTpyllHH'l:eCTBO c rpyn-

naMH 3. CyKoBcKoro H C. XoiiHauKoro H3 11HCTHT '{Ta HllepHbiX HccneuoeaHHii B Bapiiiaee, 

11. H B. 3eonhCKHX H A. MaiiiTanKH H3 11acTHTyra sruepHbiX nccneuoeaHHii B ITpare, A. XpHH

K8BH'l:a H3 11HCTHTyTa H.ll8pHOH rpH3HKH B KpaKOEe, B. :>KyKa H3 nro6nsrHCKOro yHHBepCHTeTa, 

n. KHIIIa H3 UeHTpanbHOro HHCTHTyTa rpH3H'l:8CKHX HCCneuoBaHHii: B Ey.uarreiiiTe, 11. EepeHH 

H3 11HCTHTyTe Hll8PHOH rpH3HKH B lle6p~ueHe, r. reoceproii:KeHa H3 TexHH'l:eCKoro yHHBepcH

TeTa B llpe3lleHe. 

na6opaTOpHSI TeopeTH'l:8CKOii: rpH3HKH HM88'J CBSI3H c TeopeTH'l:8CKHM OT.llenoM UI1<PI1 B 

EyuarreiiiTe (T. lliMKnOIII), Karpe.upoil TeopeTH'l:ecKo it rpM3HKH yHHBepcnTeTa MM. fyM6onb.UTa 

( <P. KaiiinyH, B. U~nHep), rronbCKHMH TeopeTHKHMH H3 11HcTHTyTa HaepHbiX Hccne.uoBaHHfl: B 

BapiiiaBe H 11HCTHTyTa sruepHoii:' rpH3HKH B KpaKOBe. TecHoe COTpyllHH'l:8CTBO nT<P ocymeCTB

nsreT c PYMbiHCKHMH TeopeTHKaMH H3 EyxapecTa A. CaHuynecKy H n. EoruaHOM B pa6oTaX 

no rrp:eMeHeHHIO ceepxTeKy'l:e'li: MoaenH Hllpa K a -pacrrauy CHnbHOlletflopMHpOBaHHbiX Hll8p 

H K f3 - pacrrauy, a TaK}!{e c rronbCKHMH Teo peTHKaMH H3 BpounaecKoro yHHBepcHTeTa 

A. ITaenRKOBCKHM H B.Pbr6apcKoii B uccne.uoeaHHsrx TO'l:HOCTH MeTo.na npn6nH}!{8HHoro BTO-

pH'l:HOrO KBaHTOBaHHSI H 3. fanHC8BH'l:8M - B 06naCTH T80pHH MHOrHX 'l:aCTHUo 

fpyrrrra C.M. ITonHKaHOBa H3 na6opaTOpHH SIJl8pHbiX peaKUHfi ycrreiiiHO COTPY.IlHH'l:aeT c 

rpynnoii H. BbrnKoea H3 11HcTRTyTa aTOMHofi rpH3HKH B EyxapecTe B o6nacTH MccneuoeaHHSI 

CITOHTaHHO uensrmHXCSI H30M8pOB. llnH rrpOB8ll8HHi.l 8THX HCCne.llOBaHHfi Ha UHKnOTpOH8 11A<P 

Ha 3 Mecsrua 6brn KOMaHllHpoBaH B PyMblHHIO Ha;''l:Hblii: COTPYllHHK nRP A.A. ITneee. 

na6opaTOpHSI H8fiTpOHHOii: rpH3HKH COBM8CTEO c 11HCTHTYTOM Sill8PHOfi rpH3HKH B KpaKo

Be HCCne.nyeT Heyrrpyroe H KBa3Hyrrpyroe pacce~HHSI H8fiTpOHOB1 a C 11HCTHTYTOM Hll8pHbiX 

HccneuoeaH:e:ti: B Bapmaee H3yqaeT rpoHOHHbre cne KTpbi KpHCTannoB H llHrppaKu:ero aefl:TpoHoB. 

OT.uen sr.nepHOfi 8neKTpOHHKH nH<P ( r .11. 3a6HSIKll H) BMeCT8 C UeHTpanbHbiM HHCTHTy-

TOM rpH3H'l:8CKHX HCCneaoBaHHii: B EyuarreiiiTe pa.3pa6aTbiBa8T MHOrOKaHanbHbi8 H MHOrOM8pHbl8 

8HanH3aTOpbl MSI rpH3H'l:9CKHX H3M8p8HH'Ii:. 

( ITepe'l:eHb coBMeCTHbiX pa6oT np:enaraeTc>I). 

2. ITpoeeueHMe M8}!{JlyHapoaHhiX Hay'l:HbiX c oeemaHHfl:. XV ceccHsr Yqeaoro CoeeTa 

11HCTHTyTa HaM8THna rrpOB8CTH B 1964 rouy 16 Hay'l:HbiX COBemaHHii. lPaKTH'l:8CKH 6brnO 

rrpOB8ll8HD 17 TaKHX COBemaHHH 1 He C'l:HTaSI BCTpeq qneHOB KaMepHOrO KOMHT8Ta, a TaK}!{8 

cneuHanHcToB, 3aHHMaromHxcSI aBTOMaTR3auneil c 6pa6oTKH rpoTorparjJH'Ii: c rry3hrpbKOBbiX xaMep 

H BbinOnH8HH9M JlpyrHX COBM8CTHbiX pa6oT. 
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BnepBbl9 B HCTOpHH 06'heJ:lHH9HHOro HHCTHTyTa B SIHBape-<fJeapane 1R64 rOJ:l8 6brna 

npoae!leHa Me;>KJ:lyHapoJ:lHasr 3HMHsrsr lllKOna n•> TeopeTH"'ecxott QJH3HKe, a KoTopoil: npHHsrnH 

yqacTHe 120 cnylllaTeneli. 

KpoMe npoBe!leHHbiX a 1964 ro!ly coaemaHHil: c 6onblllHM xonH"'eCTBOM yqacTHHKOB 

( OT 100 no 150 qenoBeK) npOXOJ:lHnH H Y3KH9 pa60"'He coaemaHHSI. rrpaKTHKa noKa3ana, "'TO 

none3HO npOB8Ll9HHe K8K 6onblllHX aay"'HbiX C:OB9lll8HHtl: C llOJ:lB8Ll9HH9M HTOrOB pa60Tbl B 

rmrpoKofi o6nacTH Hccne!lOBaHH:Ii, TaK H y3KH:c pa6oqHx coaemaaHtl: c nenbro nonae!leHHsr HTo

roa COBMeCTHbiX pa60T, o6cy;>KJ:l9HHSI KOHKp9THbiX nyTefl: BbillOnHeHHSI oTnenbHbiX HBY"'HbiX HC

cnenoBaHHfi H M9TOJ:lH"'9CKHX pa3p860TOK. 

YcnelllHO npolllno a HHcTHTyTe BTopoe :oaemaaHe no B38HMOJ:letl:cTBHK> HefiTpoHOB c 

BJ:lpaMH B o6nacTH aaeprHH 1 as - 100 xaa, opraHH30Baaaoe flH¢. B HeM npHasrno yqacTHe 

150 cneuHanHCTOB H3 cTpaa-yqacTHHU. CoaerlBHHe conefl:cTaoaano Koop!lHHBilHH aayqao-Hc

cne!loBaTenbcKHX pa6oT. 

Pa6oqee coaemaaHe no aeynpyroMy paccesrHHIO Me!lneHHhiX aeil:TpOHOB B KpHcTannax 

H ;>KHJ:lKOCTBX 6hinO TBK;>Ke 0"19Hb none3HbiM. 1\KTHBHOe o6cy;>KJ:l9HH9 HBY"'HbiX LlOKnB!lOB H MHO

rO"'HCneHHbi9 LlHCKYCCHH BH9 paMOK 38C8Ll8HH 1: cnoco6CTBOBBnH 06MeHy OnbiTOM, BbiSIBneHHK> 

nepcneKTHBHbiX aanpaaneHHfi J:lanbHefl:lllefi pa6oTbi H aana;>KHBaHHlO coTpy!lHH"'ecTBa. Oco6eaao 

U8HHbiMH B 3TOM OTHOlll8HHH 6binH KOHTBHTbi 3KCnepHM8HTBTOpOB C TeopeTHK8MH. 

MeJK,ayaapo.aHbre coaemaHHsr no HJ:lepaofl: cneKTpocKonHH aetl:TpOHOJ:lecpHilHTHbiX H30Tonoa 

peJ:lKHX 3eMenb H TeopHH H!lpa B HacTHTyTe co6HpaiDTCsr e;>Kero!lHOo B HHX yqacTBYK>T 6onee 

100 cneUHBnHCTOB H3 CTpaH-y"'8CTHHilo 3TH C•>B8III8HH5I npOXOJ:l5IT Ha BbiCOKOM H8y"'HOM H 

opraHH38UHOHHOM ypOBHe H COJ:l8fiCTByK>T COTf•YLlHH"'8CTBY yqeHbiX MHOrHX na60p8TOpHfi CTpaH 

-yqacTHHU HacTHTyTa. 

Bnepabre B 3TOM ro!ly fla6opaTopHeil: Hn ~pahrx peaKUH:ti: 6brno npoBe!leHo 6onblllOe Me;>K

nyaapo!lHoe COB8lll8HH8 no QJH3HKe T5I;>K8nbiX HC•HOB, B KOTOpOM npHH5InO y"'aCTHe OKOnO 120 

cneUH8nHCTOB H3 CTpaH-Y"'BCTHHUo 

B HacTHTyTe cTano Tpa!lHUHefl: npoae!leaae aay"'HbiX coaemaam1 no MeTOJ:lHqecKHM 

npo6neMaM. Cne!lyeT, npe;>KJ:le acero, OTM8T!fT:, e;>Kero.t;lHbi:ti: cHMn03HYM no HJ:lepao:ti: 3neKTpo

HHKe, opraHH3yeMbifi CoaeToM no pa!lH03neKTJIOHHKe. B 3TOM ro!ly oH 6brn nocasrmeH aaTo

M8TH38UHH o6pa60TKH 3KCnepHM8HTanbHbiX J:l8H;Ib1Xo 

06'heJ:lHH8HHbi:i1: HHCTHTyT COBM8CTHO C ll E HTpanbHbiM HHCTHTyTOM SIJ:l8pHbiX HCCnenoaa

HH:fi fJlP B Jlpe3neae npoaen I" H05I6pe COB8lll8HHe no XHMHH BOJ:lbl B SIJ:lepHbiX peaKTOpax. 

( rrepeqeHb coaemaHHfi, npoaeneHHbiX OH.f. H B 1964 r., npHnaraeTc5I) 
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3, IToe3JlKH y'!eHbiX OH.HH B cTpaHbr-y-qacTHIHlbi l1HCTHTyTa rr KOMBHJlHpOBKH ciTeuHamrc

TOB CTpBH-Y'IBCTHHil B lly6Hy, 0JlHHM H3 BHJlOB COTpyDHH'I8CTB8 na6opaTOpHH YfHCTHTyTa C 

H8Y'IHO-HCCne)lOB8T9nbCKHMlf opraHH38llHHMH CTpBH-y'IBCTHHU HBnH~TCH IT093JlKH y'!eHbiX H 

npyrRX CITeUHBnHCTOB YfHCTHTYTB B CTp8Hhl-Y'I8CTHRilhlo 3TH ITOe3DKH ITpOBODHTCH C uenb~ 

BhliTOnHeHHH COBMeCTHhlX pa6oT, 06MeHa OIThlTOM KOHCynhTBUHH H '!TeHRH neKUHA 06 RCCne

JlOBBHHSIX, ITpoBOJlHMbiX B na6opaTopns:rx l1HCTHT) Ta, B 1964 rony 6onee 100 ciTeuHanncToB 

06n9DHH9HHOrO HHCTHTyTa IT06biBano B CTp8H8X-y'IBCTHHil8X, 

B 1964 rony B lly6He ITo6biBano B KpaTKOC po'IHbJX KOMBHDHpOBKax oKono 150 ciTeuna

nHCTOB CTpaH-y'!BCTHHU YfHCTHTyTa, 3TH IT093JlKl! 6binH CBH38Hbl rnaBHb!M o6pa30M C BbiiTOn

HeHReM COBMeCTHbiX pa60T, 

4. Y'!acTne y'IeHbiX 06neJlHHeHHoro HHCTH'IyTa s:rJlepHbiX HccneJloBBHHA B MexcJlyHapoJl

HbiX KOHcjJepeHIIHSIX H CHMIT03HYMBX, fnaBHbiM CO 5biTHeM B M9)!(JlYHBpOJlHOH )!(H3HH J1HCTHTy-

Ta 6hlno ITpoBeneHne & lly6He XII Me)!(nyHapOJlHon KOHcjJepeHIIHH ITO cjJn3HKe BbiCOKHX 3Hep-

rnA, B KOTOpoR ITpHHSinO Y'I8CTH9 450 Y'I8Hb!X H~l 32 CTpaH, 

ITpoBeneHne B lly6He 3TOI't KOHcj:;epeHIIHH HB woch ITpH3HaHHeM 6onhiiior't ponH OH.HH B 

pa3BHTHH cjJH3HKH BhlCOKHX aHeprnR. PHJl BeJlymH~ ¢H3HKOB Haiiiero YfHCTHTyTa ITpHHs:rn y-qac-

TRe B opraHH38llHH KOHcjJepeHIIHR, 

06neDHH9HHbiH HHCTHTYT HJlepHb!X HCCneDOEBHHH ITpHHHn T8K)!(9 y'IBCTHe B Me)!(JlyHapoJl

HOM KOHrpecce ITO HJlepHOl't cjJH3HKe, ITOCBHIIIeHHOH 30-neTU~ OTKpb!THH HCKYCCTB9HHOti: pa

DHOBKTRBHOCTU, B cocTaB JleneraURH BXOJlHnH: n. 11. EnoxHHUeB, r.H. 4>nepoB, H.M. ¢paRK, 

B.r. ConoBbeB, B.A. KapHayxoB H IT. ¢orenb, fpocjJeccop r.H. ct>nepoB CJlenan Ha KOHrpec

ce o630pHhlA JlOKITBJl 0 M9X8HR3Me H ITpOJlYKTBX peaKUHH C TH)!(enhlMH HOHBMH H cjJH3HKe Jl9-

neHHH, B aToM JlOKnaJle OH KpaTKo coo6mnn o rro~pBbiX JlBHHbiX ITo CHHTe3y 104 aneMeHTa, 

lloKnBJl ITpocjJ, f.H. ¢nepOB8 Bbl3Ban 6onhiiiOI1 RH'repec H O)!(HBneHHYIO JlHCKYCCHIO, 

C JlOKnBJlOM 0 pa60T8X na6opaTopHR TeopernqecKOH cjJH3HKH 0 KOnneKTRBHb!X CBOACTBBX 

ne¢opMnpoBaHHbiX s:rJlep BbiCTYITHn B,r. ConoBbeB, Ha TeMy .uoKna.ua ITo ITpocb6e MHOrHx 

y'laCTHHKOB KoHrpecca 6brn ITpoBeJleH ciTeu.HanhHHA ceMHHap. 

3aMeCTHTenh nnpeKTOpa nHct> IO,C, H3BHUK ;{H Bb!CTYITHn Ha III Me)!(JlyHapoJlHotl: KOH-

cjJepeHUHH ITO MRpHOMY HCITOnh30B8HHIO 8TOMHOI1 <:HeprHH OT rpyiTITbl aBTOpOB C JlOKnBJlOM 06 

OITbrTe 3KCITnyaTaunn HEPa, ero xapaKTepncTHKB:ll ITpn HH)!(eKunn HeiJ:TpOHOB OT MllKpoTpoHa 

H ITpUMeHeHUH peaKTOpa JlnH Hei'.fTpOHHbiX llCCneDOBBHJJ:ii:, 3TOT DOKnBJl 0 pa60T9 HMITynhCHO

ro peaKTopa nHct> n pe3ynhTaTax ITpoBeJleHHbiX Ba HeM nccnenoBaHnR ITonyq:nn BbiCOKY~ 

OU9HKy, Ha KOHcjJepeHUlflf 6binH coo6meHbi T8K)!(9 D8HHbl9 ITO CHHT93Y 104 aneMeHTB, 

IToMnMo Ha3BBHHbiX Bb!IIJe KoH¢epeHu:nA y'!eHbre YfHCTHTyTa ITpRHs:rn:n yqacTHe B cneJlyro

m:nx KOHcjJepeHU:UHX If CHMIT03HyMax: 
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I 
KoH~epeHUH.si no ¢H3HKe TBepnoro Tena, 
BpncTonh, AHrnH.si 

Me>KnyaaponHa.si BhiCTaBKa anexTpOHHhiX 
npn6opoa, ITapH>K, ~paHUH.si. 

Me>KnyaaponHhrli cnMno3HyM no TeopeTH-

E. CocsoacKHI'i ( ITonbrna} 

n. BenpoC.siH ( Bearpn.s~} 

r qecKOli HHTepnpeTaUHH KOnneKTHBHhlX 
.s~nepHhiX ypoaae:ii, BpiOccenh, BenhrH.si rr. ~orenb ( t.IexocnoaaKH.si) 

Koa¢epeHUH.si no ~H3HKe BhiCOKHX aaeprnli, 
0Kc¢opn, AarnH.si 

fopnOHOBCK8SI KOH¢epeHUH.si no .s~nepao:ii 

XHMHH, BocToH, ClllA 

Me>KilyHaponHhi:ii KoHrpecc no aneKTpoHHKe, 
PnM, 11Tann.s~ 

Me>KnyHaponHa.si KoH¢epeHuH.s~ no MeTonHKe 

H3MepeHHA• CToKronhM, illaeuH.si 

Me>KnyHaponaa.s~ KOH4'epeaun.s~ no Koopnnaa
unoHHoli xHMHH, BeHa, AacTpH.si 

Me>KnyHaponHa.si KOH~epeHUH.si no .s~nepHoli ~o
Torpa¢HH, :>KeHeBa, illaeti:uapng 

CHMn03HYM no panHoxHMHqecKHM MeTo
naM aHanH3a, 3anhu6ypr, AacTpH.si 

BeceHH.si.si H neTH.si.si liiKOna <f>H3HKOB 
UEPHa, IOrocnaBH.si 

CHMn03HYM no xHMHqecKHM a<f>~eKTaM, 
CB.si38HHbiM C S!llepHbiMH peaKUH.siMH H 
panH08KTHBHhiMH npeo6pa30B8HH.siMH 1 

BeHa, AacTpH.si 

CHMno3HYM no HeynpyroMy pacce.s~HHIO 
aeti:TpoHoB, BoM6e:ii, 11HilH.si 

CecCH.si 11cnonKOMa 1110ITAIT, niOccenb
npp:f>, ~Pr 

106une:iiaag KOH~epeHUH.si , noca.s~meaaa.si 

400-neTHIO CO llH.si po>KneHH.si f.fannHne.si 1 

11Tann.s~ 

3. ~eHbBern (Bearpn.s~) 

B.A. npyHH (CCCP) 

n. AM6po ( BeHrpn.s~) 

IO.H. neHHCOB (CCCP) 
f.KyMncp <rnP) 

11. CTapbr ( t.IexocnoBaKH.si) 

3. ~eHhBern (Bearpn.si) 

~. Monaap ( Bearpnst) 

E.H. Knananuxa.s~ (CCCP) 
C.A. ByH.siTOB 

, 

11. BnaH~ ( t.IexocnoaaKH.si) 
IT. nenOBCKHli ( ITonhrna) 

H.r. 3aliueaa (CCCP) 
11. 3aapa (t.ICCP) 

~.n. illannpo (CCCP} 

K. ITapnHHCKHA (ITHP} 

n.l1. BnoXHHUeB (CCCP) 

H. H. Boroni06oB (CCCP) 

B.l1. BeKcnep 
(CCCP) 

Bcero B npornnoM rony yqeabre 06'hennaeaaoro HHCTHTyTa .s~nepHhiX nccnenoaaHHli npn

HHMann yqacTHe B 17 Me>KnyaaponHbiX KOH~epef!UH.siX H CHMn03HyMaX, npOBOnHMbiX B CTpaHax, 

He .siBn.siiOmHXCSI qneaaMH 011.ffl1. 



5. CoTpynau'ieCTBO c UEPHoM H HacTHTYTOM TeopeTH'ieCKO:lt <f>H3HKH KonearareacKoro 

yHHB9pCHT9Ta. DHpeKUH.H 011.HI1 B cooTueTCTBHH c pemeHH.HMH Yqeaoro CoseTa H KoMHTe-

Ta nonHOMO"''HhiX npencTaBHTene:lt nonneFlKHBana CB513H c EBpone:ltcKoii opraHH3anue:lt .Hnep

HhiX uccnenoaaHHii (UEPH) B )f(eaeBe. C6Mea yqeHhiMH, ycTaHoBneHHhiii paaee MelKny OM.Hl!l 

H UEPHoM, 3a oT"''eTHhrtl: nepuon npono r:rlKanc.H. B Ha'iane 1964 rona H3 UEPHa a 11.!-IcTH

TyT Bepaync.H PYMhiHCKHtl: <f>H3HK-8KCnepHU9HTaTop na6opaTopHH .HnepHhiX npo6neM Kopaen 

MapHm, npopa6oTaBmHtl: B UEPHe 6 Mecs:neB. TaKotl: :lKe nepHon B UEPHe B 1964 rony 

pa6oTanH H BearepCKH:Ii <f>H3HK-TeopeTHK ,lQKTOP <f>H3HKO-MaTeMaTH'i9CKHX HayK ra6op DoMo

KOill H aay'iHbitl: COTpynHHK n.Hn M.H. norroB. 3 MeC.HUa aaxonHnC.H B UEPHe aay'iHhitl: COT

pynHHK naa M.A. ronyTBHH. 

B CBOIO oqepenh B Dy6ae OT UEPH !i OKOno rona pa6oTan B nB3 <f>paany3CKHii lit:HlKe

Hep ~HnHnn BpHaane, 3 M9C51U8 - <f>paany3CKHii <l>H3HK-TeopeTHK )f(aa ne<P<Penh H c KoHUa 

npomnoro rona B naa pa6oTaeT HOpBelKCKHtl: <f>H3HK-8KCnepHM9HTaTop KopMyan MroKne6ycT, 

ITpH6hiBillHtl: B 06'be,r:tHH9HHhi:lt HHCTHTYT Hoi onHH ron. 

nponon:lKaeTC51 COTpynHH'i9CTBO aamero 11HCTHTyTa c KonearareHCKHM neHTpOM Teope

TH'i9CKOii <l>H3HKH. B 1964 rony B Koneararea Ha a MeC.HUeB 6brn aanpaBneH aay'iHhitl: COT

pynHHK na6opaTopHH .HnepHhiX npo6neM B • .Ei. Ky3H9UOB nn.H BhinOnHeHH51 HCcnenoBaHHtl: cxe

Mhi pacnana TynnH.H-166 aa panuoaKTHBHhiX H30Tonax, nocTaBnaeMhiX B Koneararea H3 

na6opaTOpHH .HnepHb!X npo6neMo 

a. npurnameaue yqeHhl.Xo B 1984 r::>ny no npurnameauro nupeKUHH B 06'henHH9HHOM 

HHCTHTyTe IT06hrBano 5 yqeHhiX H3 CTpal! He y"''aCTHHU 11HCTHTyTa C BH3HTaMH, nnHBillH-

MHC.H 8-10 naetl:. 

)f(oplK l1JapnaK H )f(aaaa na6eppHr H~: ~p8HUHH nonenHmiCh C yqeHbiMH 0115111 OnbiTOM 

C03naHH51 HCKpOBbiX H ny3hiphKOBhiX KaMep. 

O'<JeHh none3Hh!M nn.H na6opaTopHH H::lHTpOHHOii <f>H3HKH 6brn BH3HT <f>paHUY3CKoro <PH-

3HKa-aKcnepHM9HTaTopa H3 CaKne JlOKTopa Bepaapa )KaKpo. B 8TOH na6opaTOpHH 3aKaH

'iHBaeTC51 nonroTOBKa 8KcnepHMeHTOB ITO H3y'ieHHIO M8rHHTHhlX CBOiiCTB CBepxnpOBOJlHHKOB 

c noMOillhiO pacces:zaHs:z aetl: TpoaoB. T aKHe :~KcnepH~eHThi ylKe BenyTcs:z so ~paHUHH non py

KosoncTBOM B. )f(aKpo, KOTOphrtl: npo'ien HE,cKonhKO neKnHii o pa6oTax, nposonHMhiX B Ca:K

ne, H npuas:zn y"''aCTHe s o6cylKneaHH aay'iF hiX npo6neM. 

Bonhmyro nonh3Y npuaec na6op8TOpHB s:znepHbiX peaKUHtl: BH3HT H3BeCTHOro 8MepHK8H

CKoro yqeaoro 3pna Xati:na H3 PanHBUHOHHOtl: na6opaTOPHH HM. noypeaca B BepKnH (KanH

<f>opHHst). B aeCKOnhKHX neKUHS:ZX, npO'iHT8HHh!X B n.HP H nTct>, OH paccKa3an 0 nocnenaux 

HCCnenoBBHHstX, BbinOnHsteMbiX B BepKnH IIO CHHT93Y H H3Y'l:9HHIO CBOtiCTB TpaacypaHOBhiX 

aneMeHTOBo 

no npHrnameHHIO na6opaTopHH Teope7HqecKoii <f>H3HKH B Dy6ae B Teqeaue aeaenH 

1~4 

I 
l 
1 
l 
l 



p H C. 93 

MHorHe aapy6e)KHhle y'leHhie rroceTHlnr lly6Hy . Ha 9TOM cpoTo Bbl BHJlHTe 

cppaHuyacKoro cpH3 HKa )t(aHHY fla6eppHr (Ope s ) H Hay'IHoro coT pyaHHKa 

fl.Hil B. cPnSirHHa. 

HaxoaHncSI SIIIOHCKHi% yqeHbiA T apo TaMypa. OH B hiCTyrrHn Ha ceMHHa p e c neKUHSIMH no 

TeOpHH SI)lpa H npHHSili Y '18CTH8 B JlHCKYCCHSIX. 

CoaMecTHbie pa6 oThi 

na6opaTOpHA 06~e)lHH8HHOrO HHCTHTyT a SIJlepHbiX HCCli8JlOB8 HHA: 

C Hay'IHO HCCli8JlOB8T8libCKHMH opraHH38UHSIMH 

cTp a H-y'laCTHHU MncTHTyTa B 1964 roay 

PaanH'IHhte rpyrrnbi M acTHTyTa BeayT KaK cpH3H'1eCKHe, TaK H MeTOJlH 'IeCKHe pa6oThi 

COBM8CTHO C HHCTHTyTaMH CTpaH-y'laCTHHU OM.HM B COOTB8TCTBHH C n naHOM COTpyilHH'1eCT

B81 yTBep)l{neHHhiM Y'leHhiM CoBeTOM OM.HM. B 1964 roay BenHcb c oBMeCTHhie pa6oThi no 

cnenyromHM TeMaM: 
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p H C . 94 

~noncKH~ ¢H3HK Tapo TaMypa a 06oeaHHeHHOM 

HHCTHTyTe HaepHbiX HCCneaoBaHHA 

I. 11ccneaoaanHe ynpyroro P -p H p -d· pacceHHHH. CoaMeCTHaH o6pa6oTKa 9KcnepHMeH-
TanbHbiX aaHHb!X ( naoopaTOPHH Bb!COKHX 9HeprHA, <'l>H3H'ieCKH~ HHCTHTYT EonrapcxoA 

AxaaeMHH aayx). 

2. HccneaoaaaHe npoueccoa B3aHMoae~ CTBHH oTpnuaTenbHbiX nnoaoa c ayxnoHaMH. CoaMecT
HaH oopaoOTKa 9KCnepHM9HT8nbHb!X aaHHb!X ( flaoopaTOpHH Bb!COKHX 9H9prHA, <'l>H3H'ieC

KHA HHCTHTYT EonrapcxoA AxaaeMHH aayx J. 

3. BaaHMoae~cTBHe aaTHnpoTOHOB c aoaopoaoM npn 9HeprHH 3 E9a/c. TioaroToaxa K coa
MeCTHOH paooTe (fla6opaTopHH Bhrcoxnx 9HeprHA, Cl>~~:aHqecxnA nacTHTyT EonrapcxoA 

AxaaeMHH nayx J. 
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4. Coa.naune crreunanhHbiX ¢oToyMHOJKMTenetl:, Hccne.noaauHe caoiicTB ¢oTo:aneKTpOHHbiX yM-
HOJKHTenetl: PI rrpoBe.lleHMe ITOHCKOBbiX paOO'I ITO HOBbiM .lleTeKTOpaM, 06MeH OITbiTOM, HH

¢lopMallHeti H qepTeJKaMH, 11aroToaneune B Hapo lHOii Pecrryt5nHKe BonrapHM OITbiTHbiX ot5paa
uoa yrrpaanHeMbiX 4>3Y ( Jiat5opaTopnH BhrcoKHX 3HeprHii, 11ucTHTyT :aneKTpoHHKH BonrapcKoii 

AKa.neMHH HaYK. 

5. Paapat5oTKa ycTpoiicTB .nnH aBTOMaTH'IecKoti •)opat5oTKH ¢oTorpa¢Hii c rry3biPhKOBbiX Ka
Mep. 06MeH OITbiTOM ( JiaoopaTopHH BbiCOKJ:X 3HeprHii, lleHTpanhHbiti HHCTHTYT ¢lH3H

'19CKHX Hccne.noaauHii AKa.neMHH uayK BeurepcK•)ti Hapo.nuotl: Pecrryt5nHKH). 

6. J1ccne,llOB8HHe B38HMO.ll9tiCTBHti ITHOHOa C HyK,IOH8MH H H.llp8MH, flpe.llOCT8BneHHe oonyqeH
HbiX dJOT03MynhCHti H KOHCynhT8I(HH ( JlaoopaTOpHH BbiCOKHX 3HeprHtt, focy.napCTB9HHblti 

KoMHTeT uayK .lleMoKpaTH'IecKotl: Pecrryt5nHKH BheTuaM). 

7, J1ccne,llOB8HHe CHnhHbiX aHTHrrpOTOH-rrpOTOHHbiX: B38HMO.ll9tiCTBHti H8 .llBYXM9Tpoaotl: rrpo
rraHOBOii K8Mepe, flo.llrOTOaKa K rrpoae,lleHHIO 3KCrrepHM9HTOB ( JlaoopaTOpHH abiCOKHX 

:aueprHA:, 11HCTHTYT ¢H3HKH abiCOKHX :aueprHtl: fepMaHCKOA: AKa.ll9MHH uayK B Bepnuue, rnP). 

B. Coa.nauHe uoaoA: arrnapaTyphr .nnH CKOpocTHot!: ot5pat5oTKH ¢oTorpa¢Hti c rry3biphKOBhiX Ka
Mep ( JiaoopaTOpHH abiCOKHX 9HeprHA:, J1HC,'BTyT ¢lB3BKB abiCOKHX 3HeprHt!: fepM8HCKO:lt 

AKa,lleMBH uayK B BepnHHe, rnP). 

9. MeTO.llH'IeCKH9 pa60Tbl rro <PoToaMynhCBHM. oe;MeH OITbiTOM ( Jiat5opaTOpBH BhiCOKHX :auep
ru:a, 11ucTHTYT ¢H3HKH ahrCOKHX aueprHil: fE·pMaHcKoii AKa.neMBH uay:rc a Bepnuue, 

rnP). 

10. 11ccne.noaauue aaaHMo.netl:cTanil: rr:rouoa c uyR nouaMH rrpH BhiCoKHX aueprHHx. flpe.nocTaa
neuHe MaTepHanoa c rryahrphKOBhiX KaMep E ot5nyqeHHbiX ¢oToaMynhcHA: ( Jia6opaTopHH 

abiCOKHX aueprHii, J1HCTHTYT aTOMHO:li: aueprHH KuTatl:cKorr Hapo.nuotl: Pecrry6nHKH). 

11. 11ayqeuHe yrrpyroro p- d pacceHHHH, CoaMecTHaH ot5pa6oTKa a:rccnepHMeuTanhHoro 
M8T9pHana ( JiaoopaTop:aH abiCOKHX aueprHil:, J1HCTHTYT ¢lH3HKH H XHMHH 

MouronhcKoA: AKa.neMHH HaYK). 

12. Ot5nyqeHHe Kceuouoaotl: rryahrphKoaoti KaMepbl B rry'IKe 1T -Meaouoa c HMrrynhCOM 
OKOno 2 Baa B HCcne,lloaaHHH CBOtiCTB poJK.r:eHHH H pacrra.na 0°-, T/ 0

- '18CTHU. 
flo.llrOTOBK8 K rrpoae.neHHIO 9KCrrepHMeHT8, ( J1a6op8TOpMH abiCOKHX 3HeprHtl:, J1HCTHTyT H,llep
HbiX HCcne.noaaHHtl: nonhCKOA: Hapo.llHO:li: Pecnyt5nHKH). 

13. J1ccne.nOB8HH9 B38HMO.ll9tiCTBHti 8HTHITpOTOHOB C BO.llOpO.llOM, flo.llrOTOBKa COBM9CTHOt!: 
paoOThlo (Jia6opaTOpHH BbiCOKHX 9HeprHtl:, J.1HCTHTyT H,llepHbiX HCcne.noaaHHti flonhCKOti 

Hapo.nuoa Pecrryt5nHKH). 

14. 11aroToBneuHe rrpHcTaaKH K MHKpocKorry YH.I\\-21. KoucynhTaUHH ( Jia6opaTopMH BbiCOKHX 
:aueprHA, 11HCTHTYT H.nepHhrx Hccne.noaaunii: !IonhcKoil: Hapo.nuoil: Pecrry6nHKH). 

15. Ot5ny'leHHe Kceuouoaoil: rry3hiphKOBOA KaMepbr B rry'!Ke rrpoTOHOB c aueprHetl: 9 Baa H 
HCCne.noaaHH9 B38HMO.lleHCTBHil: rrpOTOHOB C !mpaMH, flo.nroTOBKa K COBMeCTHOil: pa6o

Te ( Jiat5opaTOpHH BbiCOKHX aueprHfi, 11HCTHTYT H.ll9pHbiX HCCne.noaaHHfi nonhCKOI1 Hapo.n
HOfi Pecny6nHKH). 

16. 11crronhaoaaHHe ycTaHOBKH ueneyKaaaunil: ua ryqKe 17 -Meaouoa c sueprHetl: 1 Baa 
.nnH Hccne.noBaHHH pOJK.lleHHH H caoticTa I -qacTHil. ( Jia6opaTopHH BhiCOKHX :auep

rufi, J1HCTHTYT H,llepHbiX Hccne.noaaHHM nonhCKOtl: Hapo.nuotl: Pecrry6nHKH, 11HCTHTYT H.llep
HbiX Hccne.noaauHti Ya. CCP). 
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17, l1aMepeHJre nnd,J¢epeHuHaJihHOro ce<reHHH peaxunil: nepeaapHLlKH rr -Meaoaoa Ha npo
Toaax C IIOMOIIl:biO HCKpOBOil: KaMepbi ( naoopaTopng BbiCOKHX 8HeprHil:, HHCTB'l'YT H.llep

HbiX HCCJI9LlOB8HHi! nonbCKOit Haponaoi· PecnyoJIHKH, ¢H3H'l9CKHH BHCTHTyT 'lJexocJIOBauxoii 

AKaneMHH Hayx). 

18, J1ccne.QOB8HH9 pe30HaHCHbiX B38HMOLleiiCTBHil: 8JI9M9HT8pHbiX 'lBCTHU BO B38HMOLl9iiCTBH
HX rr- -MeaoHoB c HyKJIOHBMH npn saeprnn 4 H 7 Ess. CosMecTHag o6pa6oTKa ¢o

Torpaqmii c nyahrpbKOBhiX xaMep (naoopaTopng Bhrcoxnx sHeprnii, HHcTHTYT aToMHoil: ¢n
anxn AKaneMnH PyMbiHCKo1i HaponHoil: Pecny6nnxn). 

19. HccnenoBaHHe ynpyroro pacceHHHH HYKJIOHOB HB HyKJIOHBX npn 8HeprHH 5,7 Ess. nonro
TOBK8 H Bb!UOJIH9HHe COBM9CTHOil: paoOTbi (naoopBTOpHH BbiCOKHX 8HeprH:li, l1HCTHTyT 

aTOMHoii d,Jnanxn AKaneMHH PyMhrHcKoil: Haponao1i Pecny6nuxu). 

20. J1ccJieLlOB8HH9 y -KB8HTOB B KCe iOHOBOil: IIY3b!pbKOBOil: KaMepe, OoJiy<reHHOil: TT -Me-
30H8MH c al!eprueii 9 Eas. DpenocTaanel!ue ¢oTorpa¢uti u oocy]!{Llal!He peaynbTaToB 

( naoopaTopHH BbiCOKHX 8Heprutl:, HHCTJ:TyT aTOMHOil: ¢uaHKH AxaneMHH PyMhiHCKO:ll: Ha

ponHoli Pecnyonuxu). 

21. l1ccnenoBal!He nepu¢epu<recxux BaauMoneiicTBHil: B CTOJIKHOBeHBHX npn sHeprnn 9 E sa 
H H3y<reHH9 M9LlJI91IlibiX liYKJIOHOB OTLl8'lH, flpenocTaBnel:IHe oony<rel:IHhiX $OT08MYJibCH:ll: 

H o6Cy]!{Llel!H9 peayJibT8TOB ( naoopaTOpiiH BhiCOKHX 3Heprutl:, HHCTHTYT aTOMHOil: ¢H3HKH 

AxaaeMHB PyMhiHcxoil: HaponHoil: Pecny 5nuxu J. 

22. l1aroToaneHBe nonyaBTOMaToB LlJIH <•opaooTKB xaMeplihiX ¢oTorpa¢uti, Koacyn&Tauuu, 
npeLlOCT8BJieHH9 LlOKyMeliTBUBB B r:OMOIIl:h B MOHT8]!{9 B H8JI8JlK9 npHOOpOB ( naoopa

TOpBH Bhrcoxux al!eprnil:, HHcTHTYT aTouaoil: ¢uauxu AxaneMHH PyMhiHCKoil: Haponuoii Pec
nyonuxnl. 

23, J1ay<r9liH9 B38HMOLl9HCTBBil: TT -Me~:OliOB C HYKJIOHBMH H ynpyroro B38HMOLl9HCTBHH 
npOTOHOB C llpOTOHBMH H Ll9:ll:TOH8kH, flpeLlOCTBBJieHHe $OTOrpa¢uii C IIy3h!pbKOBbiX 

K8M9p B OOJIY'l9liHhiX 8MYJihCBil: ( naoopa ropBH BbiCOKHX 3H9prH1i, ¢H3B'i9CKHH HHCTHTYT 
'lJexocnosanxoil: AxaneMJUJ uayx, 'lJeiiicxoe BhiCIIIee TexHHIJecxoe yqunum:e), 

24. HaroToBneHBe nonyaaToMaToB LlJIH o6pa6oTKH ¢oTorpa¢uil: c nyabrphKOBhiX xaMep. Upe
nocTaBneHue T9XliB'l9CKOil: LlOKyMeH'~BUBH H KOHCyJihTBnHH ( naoopaTOpBH BhiCOKHX 

aHeprutl:, 4>uau<recxuil: HHCTHTYT 'lJexocnoBauxoii AxaneMHH Hayx). 

25. CoanaHue ucxpoBhiX KaMep. 06MeH OIIhiTOM u noKyMeHTauueil: (naoopaTopug Bhrcoxux 

al!eprutl:, 4>uau<recR:u:ll: HHCTHTYT 'lJe' ocnosanxoii AxaneMHH Hay:rt). 

26. Co3Ll8HH9 HOBhiX CHCTeM ¢oTosneKTpOHHhiX YMHO]!{BTeJieil:, 0oM9li Ollb!TOM B LlOKYM9li
T8UHeil: ( naoopaTopHg Bb!COKBX 31Ieprntl:, 8neKTpo- T9XRH'l9CKHil: HHCTHTYT Cnosan

KOti Axane MHH Hayx). 

27. PaapaooTKa HOBb!X TnnoB ¢oToyMHO]!{HTeneii nb TexHn<recKHM ycnoBHHM, paapaooTaHHhrM 
nB3 ( naoopaTopHH Bb!COKHX 8Heprli ti, HapOLlli09 npennpHHTHe Kapn Ueil:cc fepMali

CKOii neMoKp8TH'l9CKOil: PecnyoJIHKH). 

28. HaroToaneHBe naT<rHKOB Xonna. 06Mefi onbrToM, noxyMeliTauHeil: H rrocTaBKa naT<rHKOB 
( naoopaTopHH Bh!COKHX 8Hepru:ll:, 8n ~KTpo-T9XliH'l9CKH1i HliCTBTYT Cnosanxoii Axa

Ll9MHH HBYK}. 

29. l1ccnenoaal!ne csepxnpoBOLlHIIl:HX crrnaEoB. flposeneu~re naMepeliHH oopaanos (naoopa
TopHH Bhrcoxux suepruii, 11HCTHTYT EnepHbiX uccnenosaHHil: t.IexocnoaauKoii AKane

MnH HBYK}. 
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30. HccnenoBaHHe aeil:TpOHOJletPHUH1'HbiX H30TOIIOB pOJlKHX aeMenb. npenocTaaneHHe 9KCIIepn
MeHT8r!bHb!X MaTepH8r!OB1 B Jl8r!bHei\ll!eM COB!v. eCTHbie HCCne}lOBBHHSI ( fla6opaTOpHSI 

SIJlepabrx rrpo6neM, 4>naHqecKHt!: HHCTHTYT EonrapcKoil: AKaneMHH uayK J. 

31. HccnenoaaaHe aetiTpOHOJle¢ HUHTHb!X H30TI'OIIOB peJlKHX 39Menb. npenocTaBneane 9KCIIepH
M9HTBr!bHblX MaTepH8r!OB1 B JlBr!bH91l:ll!eM COBM8CTHbie HCCr!9JlOB8HHSI ( fla60p8TOpHSI 

SIJlepHbiX rrpo6neM, UeaTpanhHbitl: HHCTHTYT ¢Hae:qecKHX HccnenoBaHHil: H HacTnTyT SinepHhiX 
HccnenoBaHHi\ BearepcKoi\ HaponHoi\ Pecrry6nHKH). 

32. BbrneneaHe panRoaKTHBHbiX H30TOIIOB penKoaeME nhHbiX aneMeHTOB nepHeBott rpyiiiibi H3 
ap6HSI. KoacynhTBUHH, o6MeH OllbiTOM, paapa6oTKH MeTOJlOB ( na6opaTopHSI SIJlepHbiX 

npo6neM, UeaTpanhHbrti HHCTHTYT SinepHbiX RccnenoE.aHHil: H TexanqecKHti yaHBepcnTeT, 

npeanea, fllP). 

33. HccnenoBaHHe Hefi Tpoaone¢HUHTHbiX H30TOTIOB penKHX 39M9r!b ( na6opaTopHSI SIJlepHbiX 
rrpo6neM, UeaTpanbHbiti HHCTHTYT SIUepHbiX HCC rrenoBarmtt fepMBHCKOfi neMOKpaTH1{9CKOil: 

Pecny6nHKH). 

34. CoTpynanqecTBo B o6nacTH HccnenoBaHHSI nonrcmnaymHx H30Tonoa (TaKme H a -ua-
nyqaTenett). nonyqeaRe nonromMBYlliMX HaoTonoa OT OHHH nnSI uccnenoaaaHSI B Poc

ceanop¢e ( fla6opaTDpHSI SIJlepHbiX npo6neM, ~HTpanhHblll HHCTMTYT SIUepHblX HCCne}lOBBHHl!: 
fepMaHCKoil: lleMoKpaTuqecKofi Pecrry6nHKH). 

35. HccnenoaaaHe aeil:Tpoaone¢HUHTHbiX HaoTorroa P'~JlKHx aeMenb ( fla6opaTopHSI SIJlepHbrx 
rrpo6neM, JiHCTHTYT SIJlepHoil: ¢H3HKH nonbcKoil: Haponaoil: Pecrry6nHKH). 

36. HccnenoaaHHe IIpSIMb!X SIJlepHblX peaKUHfi H CTpyKTypb! ne¢opMHpOBBHHbiX SIUep ( na6opa
TOpHSI SIJl9pHbiX rrpo6neM, HHCTHTYT SIJlepHbiX k ccnenoBBHHil: nonhCKOil: Haponaott Pec

ny6nHKH). 

37. Hccnenoaaane rrponeccoa, Bhi3brBaeMhiX 6eapani:auHOHHbiMH nepexonaMH B TsrmenbrX IJ. 

M9308TOMBX ( na6opaTopHH srnepHbiX rrpo6neM, JiHCTHTYT BTOMHOIT tPH3HKH AKaJleMHH 
PyMbiHCKOl!: Haponaoil: Pecrry6nHKH). 

38. Paapa6oTKa nonyrrpoBOJlHHKOBhiX neTeKTopoB c IIHpOKHM qyacTBHTenLHbiM cnoeM nnR 
pa60Tbl B BBKyyMe (fla6opaTOpHH HJl9pHblX IIp,)6neM, JiHCTHTYT BTOMHOl!: ¢H3HKH AKa

neMHH PyMhiHCKofi Haponaoil: Pecrry6nHKH). 

39. HccneJlOBBHHe Heil:Tpoaone¢HUHTHblX H30TOI10B peJlKHX 39M9r!b. npenocTaBneHHe 9KCIIe
pHM9HTanhHblX MaTepnanOB ( fla6opaTopHSI SIJle )HblX npo6neM, JiHCTHTYT SIJl9pHblX HCcne

JlOB8HHi\ tiexocnoaanxol!: AKaneMHH Hayx J. 

40. BbrneneHHe panRoaKTHBHbiX naoTonoa penKoaeMHnbHbiX aneMeHTOB nepHeBoM: rpynnbr H3 
ap6HSI. KoacynhTBUHH, o6MeH OTiblTOM B paapa6oTKe M9TOJlOB ( na6opaTOpHSI SinepHblX 

npo6neM, HacTHTYT SIJlepHbiX HCCJienoaaaHl!: tiexocnoaauKoM: AKaneMHH aayK}. 

41. nonrOTOBKB IIOr!SipH30B8HHblX llpOTOHHbiX MHlll9H ~i\. 06MeH HHtPOpMauHefi:, nepenaqa o6paa
UOB, H3rOTOBr!9HHb!X B tJeXOCr!OBBKHH ( fla6opaTOpHSI SIU9pHblX npo6neM, JiHCTHTYT 

SIJlepHDIX HCcJieuoaaHnM: tiexocnoBanrwti AKaneMHH uayK). 

42. Paapa6oTKa HCTOl{HHKa nonSipMaoaaaHoro nyqKa ycKopnTensr. KoacynhTaUHH (fla6opa

TopH.si SIJlepHbiX npo6meM, HHCTHTYT SIJlepabrX 1ccnenoBaHH:tl: tiexocnoaanKoil: AKaneMHH 

aayK). 

43. HeyrrpyrHe aaanMoneM:cTBHH MeaoaoB c ayKnoaaMH. 06Mea na¢opMaUHefi (fla6opaTopMSI 
SIJlepHbiX npo6neM, tielliCKoe Bbrcll!ee TexarrqecKoe yqnmnue, 4>HarrqecKHi1: HacTHTYT 

tiexocnoaanKofi AKaneMHH aayK). 
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44. TeopHSI SI.llpa ( naoopaTopnSI TeopeTif'WCKOfi tPH3HKH, UeHTpanhHbifi HHCTHTYT tPH3H'I9CKHX 

nccne.uoaaanfi BearepcKoil Hapo.uaoil Pecny6nHKH). 

45. Ooruue aorrpOCbi TeopuH nonSI ( na6opa ropng TeopeTH'I8CKOH tPM3HKH, Ya:a:aepcHTeT HM. 
fyMoonhTa H HacTHTYT cpH3HKH BbiCORHX aaeprHti fepMaHcKofi AKa.ueMHH aayK a Eep

JIIIHe, fllP), 

46, TeopHSI MaorHx qacTHn (na6opaTopHR T~opeTn'lecKofi tPH3HKH , BponnaacK:efi yaeaepcHTeT 
nonhCKOll Hapo.llHOti PecnyonHKH). 

47. Teoprrg R.llpa. KoacynhTaneH (na6opa1opng TeopeTH'IecKoil cpH3HKH, HacTHTyT R.llepaoA 

cpH3HKH H HHCTHTYT R.llepHbiX rrccne.uoaamdi nonhCKOil: Hapo.llHOfi Pecny6nHKH) •. 

48, J1ccne.u OBBHHR TO'IHOCTH M9TO.lla llpH6nnK8HHOrO BTOpH'IHOro KBBHTOBBHHR ( na6opaTOpHR 
TeopeTH'I9CKOfi tPH3HKH, BponnaBCKHll YHHBepCHTeT nonhcKofi Hapo.llHOfi Pecny6nHKH). 

49. CPT -TeopeMa H reoMeTpHR. KoacynhTHUHH, o6MeH HBy'IHOfi HHtPOpMan:Hell: ( na6opaTOpHR 
TeopeTH'I8CKOH cp H3HKH, HacTHTYT R.ll€pHbiX Hccne.uoaaHHti nonbCKOti Hapo.llHOA Pecny6-

mrKH. 

50, J13y'leHHe B3aHMO.ll8Jl:CTBHR rrrnep3apg)I(,~HHbiX CHCTeM B 38BHCHMOCTH OT CBOt!:CTB rnnep
Hei1TpanhHbiX CHCTeM npH ynpyrHX H aeynpyrHx nponeccax. KoacynhTanHH ( na6opaTopeg 

TeopeTrrqecKoll: cpH3HKH, HacTHTYT aTOMHoil tPH3HKH AKa.lleMHH PyMbiHCKoll: Hapo.uaoti Pec
ny6nHKH), 

51. TipHMeHeHHe caepxTeKyqeJl: Mo.uenH K a -pacrra.uy crrnhHO .uecpopMHpoaaHHbiX R.llep. Coa-
MecTHbre pac'IeTbi H o6cy)l(.ll9HHe pe3yllhT8TOB ( na6opaTopHR TeopeTH'I9CKOA cpH3liKH, 

HacTHTyT aTOMHOit cpH3HKH AKa.ueMrrrr PyMbiHCKoit Hapo.unoll: Pecny6nHKH). 

52. TiprrMeneaHe caepxTeKyqeJl: Mo.uenH K {3 -pacna.uy. CoaMeCTHbre pac'IeTbr H o6cy)I(Jle-
HHe pe3ynhTBTOB (na6opaT&pHR TeoperH'I8CKOti cpH3HKH, l1HCTHTyT BTOMHOti ~H3HKH 

AKa.ueMHH PyMbiHCKoti Hapo.uaott Pecny6nnK 'I). 

53. !V\o.uenH a TeopnH nonR H .llHcnepcHoHHbre cooTaomeHHR, KoacynhTBUHH (na6opaTopHR 
TeopeTH'IecKoit tPH3HKH, HacTHTYT R.ll8J:HbiX Hccne.uoaaanti LJ:exocnoaanKoti AKa.ueMHH 

aayK). 

54. Pa3pa6oTKa MHoroKaaanhHbrx H MHoroMHpHbiX aaanH3aTopoa .unH cpH3H'I8CKHX H3MepeaHA. 
06MeH OllbiTOM pa60Tbi 0 rrepe.uaqa .llOKYM8HTBUHH ( na6opaTOpHR R.ll9pHbiX peaKnHA, 

U eaTpanhHbiit HHCTHTYT cpn3H'I8CKHX nccne.uo:3aHHit BearepcKoA Hapo.uaoA Pecny6nHKH). 

55, J13y'I9HH8 H30MepHbiX COCTORHHti, o6p83)IOIIIHXCR B peaKUHRX C TR)I(enbiMH HOH8MH(fla-
6opaTOpHSI H.uepHbiX peaKnHil, UeHTpam:Hbrll: HHCTHTyT R.llepHbiX Hccne.uoaaHHA fepMaH

CKoil 1I.eMoKpaTH'I8CKoil Pecny6nHKH). 

56. Pa3pa6oTKa nonynpoao.uHHKOBbiX .ueTeKTopoa .unR.H.llepHbiX Hccne.uoaaHHti (na6opaTopHR 
H.llepHbiX peaKnnll:, UeaTpanhHbrll: HHCTH'l"YT R.llepHbiX Hccne.uoaaaHA fepMaHcKoA lleMoK

paTn'leCKOil Pecny6nHKH). 

57. J13y'I8HHe KynOHOBCKOro B030Y)I(.ll9HHR C lOMOIIIhiO TSJ)I(enbiX R.ll8p ( na6opaTOpHSI SI.ll8pHbiX 
peaKnHil, HHCTHTYT R.llepaoll: cpH3HKH no.IhCKOit Hapo.uaoti Pecny6nHKH). 

58, p 8LlHOXHMH'I8CKH8 M8TO.llbi p83.[leneHHR HaOTOITOB p8.llKHX 38M8nh ( na6opaTOpHR R.ll8pHbiX 

peaKnHft, HacTHTyT H.llepaoil cpH3HKH nonhcKoti Hapo.uaoti Pecny6nnxH). 

59, J1ccne.uoaaHH8 peaKUHH nepe.lla'IH C MHOr<l38pR.llHbiMH HOHBMH. 06MeH OllbiTOM, llO.llrOTOB
Ka K BblllOnHeHHIO COBM9CTHOll pa60Tbl ( na6opaTOpHSI R.ll8pHbiX peaKnHA, f1HCTHTyT RJlep

HOH cpH3HKH II HacTHTyT R.ll8PHbiX HccneJloBaH:Iti nonhCKOI'l: HapO.llHOti Pecny6nHKH). 
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OEPEl..J:EHb 

Me)K.D.yHapO.D.HbiX HBY'IHbiX COB•~lll8HH:It, npoae.n.eHHbiX 06'be.D.HHeHHbiM 

HHCTHTyTOM H.D.9pHbiX HCCnE•.D.OB8HH:It B 1964 ro.n.y 

TeMaTnKa coaemaHH:It 

Me)K.n.yHapo.n.Hag 3HMHSISI lliKona no 

TeOpeTH'I9CKO:It ¢H3HK9 

CoaemBHHe no aneKTpOHHKe ycKOpH

Tene:lt 

CoaemaHHe no rpBBHTBUHOHHhiM BaBH

Mo.n.e:ltcTBHHM H TeOpHH SJieMeHT8pHbiX 

'18CTHU 

CoaemaHHe no coTpy.D.HHqecTBY Ha 

OCHOBe CHHMKOB C ny3bipbKOBbiX Ka

Mep 

CoaemaHHe no coTpy.D.HHqecTBY Ha 

OCHOBe H.D.epHbiX SMYJlbCH:It 

CoaemaHHe no aaaHMo.n.e:ltcTBHJO 

He:ltTpOHOB C SI.D.p8MH B 06JI8CTH 

aHeprn:lt 1 as - 100 I<aa 

CoaemaHHe no HeynpyroMy pacce

HHHJO M9.D.JI9HHbiX Heil:TpOHOB B KpHC

T8J18X H )KH.lJ.KOCTSIX 

CoaemaHHe no H.D.epHo:lt cneKTpocKo

nHH H9il:TpOHO.D.e¢HUHTHbiX H30TOnOB 

pe.D.KHX 3eMeJib H TeOpHH H.D.pa 

CoaemaHHe KaMepHoro KOMHTeTa 

CoaemaHHe no ¢HanKe Tst)KeJibiX 

HOHOB 

CoaemaHHe no nonynpOBOAHHKOBhiM 

.D.9T9KT0p8M H.D.epHbiX '18CTHU 

CoaemaHHe no XHMHH BO.D.bi B H.D.ep

HbiX peaKTopax 

CHMnoaHyM no BBTOMBTH38UHH o6-

pa60TKH SKCnepHMeHT8JlbHbiX .D.BH

HbiX 

CoaemaHHe ¢oToaMyJibCHOHHoro Ko

MHTeTa 

CoaemaHHe no MBTeMBTH'19CKHM Me

TOABM pelll9HHH 38.D.8'1 SJ.D.9pHO:It ¢H-

3HKH 

CoaemaHHe l<aMepHoro KOMHTeTa 
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BpeMH 

npoae

.g.eHHSI 

25 ¢eapang 

-14 MBpTa 

21-25 arrpe

JISI 

7-10 arrpeng 

4-6 M8H 

19-22 M8SI 

9- 12 HIOHH 

12-16 HIOHSI 

18-23 HIOHH 

13-14 oK

TH6pg 

20-24 
OKTS16pg 

26-28 
OKTS16pg 

10-13 
Host6pg 

10-14 
HOst6pg 

16-17 
HOS16pg 

17-20 
HOH6pg 

1-3 
.n.eKa6pH 

MecTo 

npoae.n.e-

HH.SI 

.D.y6Ha 

.D.y6Ha 

,Uy6Ha 

BepnHH 

.D.y6Ha 

.D.y6Ha 

,Uy6Ha 

,Uy6Ha 

.D.y6Ha 

.D.y6Ha 

,Uy6Ha 

.D.pea.n.eH

PocceH

.n.op¢ 

,Uy6Ha 

.D.y6Ha 

,Uy6Ha 

.D.y6Ha 

J<OJIH'I9CTBO 

yqaCTHH-

KOB 

120 

50 

80 

20 

35 

150 

100 

100 

30 

120 

30 

30 

70 

20 

35 

30 



60. 11ccne.noaaHHe H3oMepoa, rronyqaeMbiX B s:r.nepHbiX peaKrrHs:rX c Ts:r:>KenbiMH HOHaMH. Pa3-
pa6oTKa arrrrapaTypbi .nns:r COBM9CTHOii pa60Tbi : na6opaTOpHSl s:r.nepHbiX pe8KUHH 1 11HCTHTYT 

si.llepHbiX Hccne.noaaaHii flonbcKo:it Hapo.nao:it Pecrry6nHKH). 

61. J1crronb30B8HH9 TOpOH.llBnbHOrO CI19KTpOM9Tp8 B pa60T8X HB I1Y'l:K9 YCKOpHT9nSI MHOr038-
pSI.llHbiX HOHOBo flo.nrOTOBKl'l K BbiiTOnH9HHIO COEM9CTHOH pa60Tbi (na6opaTOpHSI Sl.ll9pHbiX 

peaKrrH:it, 11acTHTyT smepHbiX Hccne.noaaaH:it flonbcKoii Hapo.nHoii Pecrry6nHKH). 

62. J13y'l:9HH9 CI10HT8HHO.ll9nHIIIHXCSI H30M9pOB ( na6o J8TOpHSl 5I.ll9pHbiX p98KI1Hfi1 11HCTHTYT 8TOM
HOii !jJH3HKH AKa.neMHH PyMbiCKoii Hapo.nHo:it PE!Cny6nHKH). 

63. Pa3pa6oTKa aneKTpOHHbiX cxeM .nns:r nonynpoBO.llHHKOBbiX .neTeKTopoB 3apSI:>K9HHbiX qacTHrr. 
06MeH OITbiTOM ( na6opaTopHSl s:r.nepHbiX peaKrrHii, 11HCTHTYT aTOMHOii !jJH3HKH AKa.ll9MHH 

PyMbiHCKofi Hapo.nHoii Pecny6nHKH). 

64. Pa3pa6oTKa aneKTpOHHoii annapaTypbr .nns:r !jJH3H•[eCKHX Hccne.noaaHH:it. B3aHMHbre KOH
cynbTarrHH, I10.llrOTOBK8 K BbiiTOnHeHHro" pa60Tbl ( ha6opaTOpHSI HefiTpOHHOii !jJH3HKH 1 

<I>H3H'l:9CKHii HHCTHTyT BonrapcKoii AKa.neMHH HayK). 

65. Pa3pa6oTKa MHoroKaaanbHbiX H MHoroMepHbiX aHanH3aTopoa anSI !jJH3H'l:eCKHX H3MepeaH:it. 
06MeH OITbiTOM. ( na6opaTOpHSl HeiiTpOHHOii !IJH:lHKH, UeHTpanbHblii HHCTHTY:r !jJH3H'l:9C

KHX Hccne.noaaHHii AKa.neMHH HayK BearepcKoii HapJ.llHOii Pecny6nHKH). 

66. 11ccne.noaaaHe aeynpyroro H KBa3Hynpyroro pac~eSIHHSI HaiiTpoHoB (na6opaTopHSI HeiiTpoH
aoii !jJH3HKH 1 11acTHTYT SIJJ.epaoii !jJH3HKH flonbcRoii HapoaHoii Pecny6nHKH). 

67 • J1CCJl9.llOB8HH9 !jJOHOHHbiX CI19KTpOB KpHCT8JinOB II .llH!jlpaKUHH HefiTpOHOB ( na6opaTOpHSI 
He:itTpoHHoii !jJH3HKH1 11HCTHTYT H.nepHbiX Hccne.lOBBHH:it flonbcKo:it Hapo.nHo:it Pecrry6nHKH). 

68. MaTeMaTH'l:eCKHe MeTOJlbi peiiieHHSI !jJH3H'l:eCKHX 3a.naq H aKcnnyaTanHSI Bbi'l:HCnHTenbHbiX 
MaiiiHH. 06MeH OITbiTOM 1 6H6nHoTeKaMH nporpa MM H ny6nHKanHs:rMH ( Bbr'l:HCnHTenbHbiii 

neHTp, UeHTpanbHbiii HHCTHTyT !jJH3H'l:eCKHX Hccne.nonaaHii AKaJJ.eMHH aayK BeHrepcKoii Hapo.n
Hoii Pecny6nHKH). 

69. 06pa6oTKa TpeKoB KeMepHbiX CHHMKOB .nns:r 11HC"HTyTa aTOMHoii !jJH3HKH PyMbiHCKoii Ha
po.naoii pecny6nHKH. 0K838HHe ITOMOIIIH B o6pa5oTKe TpeKOB KaMepHbiX CHHMKOB. ( Bbi

'l:HCnHT9nbHbiii neHTp, HacTHTYT aToMHoii !jJ H3HKH Al~a.neMHH PyMhiHCKoii Hapo.naoii Pecny6nH
KH). 

70. 06pa6oTKa aKcnepHMeHTanbHbiX MaTepHanoa. flc.nroTOBKa K coaMecTHo:it pa6oTe ( Bbr'l:HC
nHTenbHhiii neHTp, 11HcTHTYT H.llepHbiX ~rccne.nosaHHii 4exocJtoaanKoii AKa.neMHH HayK). 
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Y'4ACTI1E 011.HI1 B XII ME)K.llYHAPO.llHOH K OH<l>EPEHUI111 ITO <t>I1311KE 
BbiCOKI1X 3HEPfi1H 11 AfinAPATYPE 

C 5 no 15 aerycTa B .Lly6He npoxo.nana XII Me.>K.!lyHapo.nHaR KOHcpe-

peHUHR no cpH3HKe BhlCOKHX 9HeprHA 1 B KOTOpOA npHHRliH y~aCTHe 450 y~eHhlX H3 32 CTpaH. 

Ps.n ae.nymHx cpHaHKOB H8lllero YfHcTHTyTa npHHstn y~aCTHe B opraHHaanHH KOHcpepeH

UHH. npe.nce.naTeneM oprKOMHTeTa KOHcpepeHnHH t5hln .llHpeKTOp OH.HH npocp • .U.H.EnoxHH

nee. npocpeccopa B.H. BeKCllep, B.n • .n..>Kenenoe, E .M.noaTeKopeo, A.H. Taexe1IH.ll3e, 

a.nM • .llHpeKTop OH.HH B.H.CeprHeHKO t5hlnH 'lneaaM opr][OMHTeTa • .U-pa IO.M. KaaapH

HOB, A.H. MyxHH, A.A. TstnKHH, H.B. l{yeano c.nen ana o6aopHhle, pannopTepcKHe .llOKna

.llhl. 3H8'1HT81IbHOe 'IHC1IO KB81IHcpHUHpOB8HHhlX 6onee MOliO.llhlX HBy'IHhlX COTpy .llRHKOB 

p H c. 95 

XII Me>Knyaapo.oaaH Koa<jlepeanust no <jJuauKe BhiCOKHX aaepruA. 
flneaapaoe aace.oaaue. 
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V!HCTHTyTa 6hiJIH yqeHhiMH ceKpeTapHMH KOHcpepeHUHH. VIa.uaTenbCKHA oT.uen nposen ocHos

HYJO pa6oTy no no.uroTOBKe MaTepHanos KOHcpepeHUHH, aaseplliHB ee oqeHb 6hiCTphiM Ha.ua-

HHeM ,llOKna,llOB pannopTepOBo 

HayqHhiA BKna.u OVIHVI MO)KHO ycnoBHO paa.uenHTb Ha 
4 o6nacTH 

VIccnep:osaHHSI B o6nac TH TeopeTH'IecKoA cl:JHaHKH 

oOnblliOA HHTepec 6hlli Bhi3BBH pa6oT aMH, B KOTOphiX HCCne.uosanHCb aCHMUTOTH'!ec

KHe nose.ueHHSI ceqeHHA KpoccHHr-cHMMeTp H'IHhiX npoueccos npH 6onblliHX aHeprHHx. As

TopaM Y.llBnOCb o6o6IUHTb TeopeMY noMepaHqyKa Ha 6onblliOe 'IHCnO COOTHOllleHHA KBK 

Me*.llY nonHbiMH ceqeHH.sJMH, TaK H .uHcpcpepeHuHanbHbiMH ceqeHHHMH HeynpyrHx npoueccos, 

a TaK)Ke Ha COOTHOllleHH.sJ Me*.llY cpOpMcpaKTOpaMH. 

PHc. 96. XII M9*.llYHapo.uHag KOHcpepeHUHSI no cpHaHKe 

BbiCOKHX sHeprHA. B aane aace.uaHHA. 
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.lJ.anbHeA:wee paaBHTHe nonyqHn npe.nno:>KeHHbiA B .lly6ae KBaaHnoTeHuHanbHbiA: no.n

xo.n B KBaHTOBOA: T90pHH nOllSI 1 KOTOpbiA: CTaHOBHTCSI acp<lJeKTHBHbiM M9TO.llOM paCCMOTpe

HHSI 60llblllOI'O Kpyra aa.naq. 

Via pa6oT, CBSI3aHHbiX C paapa60TKOA: TeOpHH c:iMM9TpHH 1 60llblll0A: HHTepec Bbi3BallH 

HCCll9.llOBaHHSI TeOpHH B3aHMO.ll9A:CTByiOlllHX noneA CC CnHHOM 1 a TaK:>Ke paapa6oTKa T90pHH 

rpynnbi nopeaua, '19MY Ha KOH<lJepeHUHH 6blll nOCBSilll9H cneuHallbHbiA: C9MHHap. 

EonbwoA HHTepec K ceccHH "HoBbie H.lleH"' 6bm BblaBaH KpHaHCOM cymecTayromHx 

TeopHA. CoTpy .llHHKH OK.HK npe.ncTasHnH aa aTy ce.:::cHro pSI.ll HHTepeCHbiX pa6oT, B KoTo-

pbiX paccMaTpHBallHCb KBaHTOBBHHe npoCTpaHCTBa-ap:!MeHH 1 H3M9H9HH9 npH'IHHHOCTH Ha Ma

llbiX paCCTOSIHHSIX, ypaBH9HHSI T90pHH nOllSI C H9llHHei!HbiMH llBI'paH:>KHaHBMH. 

3aMeTHbiA HHTepeC 8KCn9pHM9HT8TOpOB Bbl3Ball) paCCMOTp9HHe B03MO:>K HOC TeA HCCne

.llOBBHHSI C nOMOlllbiO nOllS1pH30B8HHOA: npOTOHHOA: MHlll9HH. 

3KcnepHM9HTallbHbl9 HCCll9llOBaHHSI B o6naCTH HH:>Ke 1 raa 

0.llHOA H3 OCHOBHbiX HOBOCTeA KOH<lJepeHUHH SIBHllHCb HCCll9.llOBaHHSI .lJ.y6Hbl B o6naCTH 

38XB8T8 MIOOHOB Sl.llpBMH. K paaee nony'leHHbiM pea:rnbTBTaM no 38XBaTy MIOOHOB Sl.llpBMH 

He 8 6 .llO BBHllHCb H3MepeHHSI BCHMMeTpHH HeA:TpOHOB npH 3BXBaTe nOllS1pH30BaHHbiX MIOOHOB 
40 

Sl.llpBMH Ca H cepbi. .lJ.nSI 060HX Sl.ll.9p nonyqeHHOe 50llblllOe 3Ha'leHHe BCHMMeTpHH HCnyc-

KBHHSI HeATpOHOB OTHOCHT9llbHO 60llblllHX 8HeprHA npOTHBOpe'IHT pacqeTaM, OCHOBaHHbiM 

Ha yHHBepcanbHOA TeopHH cna6biX aaaHMo.n.eAcTBHA. KMeHHO noaToMy nonyqeHHbie :aKcne

pHMeHTaTopaMH peayllbTaTbl Bbi3BanH 60llblllOA: HHTej:ec. 

Pa6oTBMH .lJ.y6Hbi BHeceH OCHOBHOA: BKlla,ll B HCCll9.ll.OBaHHe <lJH3HKH 11. - H TT -Me-

aoaTOMOB. EonblllOA KOMnneKC HCCll9.llOBaHHA: MOll9K)'llS1pHbiX npOU9CCOB C yqacTH9M MIOOHOB 

onHpaeTCSI HB TeOpHI0 1 pa3BHTyiO C.C. repwTeA:HOM. 

B 06ll8CTH <lJH3HKH nHOHOB He06XO.ll.HMO OTM9Ti! Tb TlllaT9llbHb19 nOHCKH ( C OTpHua

T9llbHbiM peayllbTaTOM) CyllleCTBOBaHHSI BTOpOI'O HeA:rpBllbHOI'O nHOH8 1 CyllleCTBeHHOe yToq

HeHHe CB9.ll9HH.i!: 0 nHOH-II:IIOHHOM paccesrHHH npH Mal.biX 9H9pi'HSIX 1 a TaK:>K9 lllHpOK09 npH

aHaHHe npe.nno:>KeHHoA B .lly6He HHTepnpeTauHH ABC-RaneHHSI. B Hccne.n.oaaHHH c :>KH.llKo

ao.nopo.nHo:ll: KaMepoA nonyqeHbi nepBbie HenpoTHBope'IHBbie cae.neHHSI o npouecce yn-+ TTTT. 

PeayllbTBTbl 60llblllOI'O H TlllaT9llbHOI'O no TO'IE OCTH HCCll9.ll.OBaHHSI nHOH-HyKllOHHOI'O 

H HyKllOH-HyKllOHHOI'O B38HMO.ll.eACTBHSI 1 npoae,lleHHOI'O B .lJ.y6He 1 COCTaBHllH OCHOBHyiO qaCTb 

pannopTepcKoro .noKna.na Ha KoH¢epeHuHH. 
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PH c. 97. XII Me)l(.nyHapo.nHaH K OHcpepeHUHSI no cpH3HKe BbiCOKHX 

aHeprHA:. Bo apeMH n e pepblsa Me)l(.ny sace.naHHSIMH. 

3KcnepHM9HTaJibHbi9 HCCJI9.1J.OBaHHSI B 06JiaCTH 9HeprHit Bb!ID9 1 faa 

0.UHOA: H3 HaH6onee HHTepeCHbiX pafS OT KOHcpepeHUHH SIBHJIOCb HCCJI9.UOBaHHe p -p 

H n -p pacceSJHHSI Ha npe.nenbHO Manble yrnbi. PesynbTaTbi aTHX pa6oT SJBHJIHCb cymecT

BeHHbiM BKJia,UOM B clJH3HKY BbiCOKHX 9HeprHA:o 

Vfccne.noaaHHSI B o6JiaCTH clJH3HKH pe3 0HaHCOB npHB9JIH K 06Hapy)I(9HHIO pSI,na MHOro-

qacTH'IHbiX pesoHaHCOB ( Arm KTTTT7T , TT1TTTTT ) • Oco6biA HHTepec HMelOT yKasaHHSI Ha 

CyiUeCTBOBaHHe A y pesoHaHca. 

B o6nacTH H3y'leHHSI cna6hiX ssaHMo.neiicTBHA: 6oJiblliOA: HHTepec Bb13B8JIH npHHUHnHaJib

o 
HO B8)1(Hbie UOHCKH acpcpeKTa aHTHrpaBHT8UHH npH pacna.ne K 

2 
-Me30HOB, a TaK)I(9 

+ 0 
no.npo6Hoe Hccne.noaaHH.e Mexo.HHaMa HenenToHHhiX H nenTOHHhlX pacna.nos K - H K -

2 

M930HOBo n pose.neHa nposepKa cnpase.nJIHBOCTH npaBHJia !1 T = 1/2, a T8K)I(9 ycTaHOBJI9H 

BeKTOpHhiA xapaKTep asaHMo.neA:CTBHH, oTse TCTBeHHoro sa K pacna.n K ~ -MeaoHos. 
es • 
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Puc. 98. XII Me:>Knyuaponua..il Kou¢ep eHuH.H no cPH3HKe BhiCOKHJI. 

::.ueprHA:. B aane aacenaHRA:. 

Cl>H3HKH H8Wero HHCTHTyT8 BHecnH cywecTBeHHbiA: BKna,ll B 6e.llHYIO MHpOBYIO CTa-

+ + 0 
THCTHKy H3y'leHH.H pe,llKOrO pacna,lla K -+ TT TT y , 

JV\eTOAH'leCKHe HCcneA OB8HH.SI 

Ha KOH¢epeHUHH 6binH npe.llCTaBneHbi B8.>KHbie pa.apa60TKH HOBOA: MeTO.llHKH: H30Tpon-

H8.SI HCKpOB8.H K8Mepa, CTpHMepH8.H K8Mepa BbiCOKOr ,ll8BneHH.S1 1 a T8K.>Ke npoeKT MHOro

MeTpOBOA: ny3blpbKOBOA: K8Mepbi, 
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PHc. 99. XII Me)K.llyHapo.uHaH KOHcpepeHUHH no cpH3HKe BbiCOKHX 

aHeprHA:. Bo BpeM5I nepepbiBa Me)K.llY aace.uaHHHMH. 

0TMe'i8H HHTepeCHble H B8)KHbie paOOT bl 0vHIJ.1, .llOnO)K9HHbl9 Ha KOHcpepeHUHH 1 

HeOOXO.llHMO BM9CTe C TeM 'ieTKO OTMeTHT h 1 'ITO COnOCTaaneHHe OCHBIUeHHOCTeA: nepe.uo

BbiX ueHTpoa KBnHTanHCTH'ieCKHX cTpaH H OHHH noKa3biBaeT, 'ITO Haw HHcTHTYT pacno

na:::-aeT oonee cnaooA: no Cp8BHeHHIO C HMeiO IUeA:CH B aapyOe)KHbiX naoopaTopHHX TeXHH'iec

KOA: oaaoa, 'iTO npHBO.llHT K He.uonyCTHMOA 3 8TH)KKe B npoBe,lleHHH Hccne.uoBaHHA:. OcooeH

HO OCTpO 'iyBCTByeTCH B OOnBCTH cpH3HKH B hiCOKHX 3HeprHA: OTCTaBBHHe CO C'ieTHhiMH Ma-

WHH8MH 1 'iTO npHBO.llHT K HeBOCnOnHHMbiM n oTepHM B HBy'iHhiX HCCne,llOBBHHHX. 
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PABOTA COBETA no PA.DJ103nEKTPOHHKE 

H3llATEnbCKHR OTllEn 

H30BPETATEnbCTBO H PAUHOHAnH3AUHSI 



Vll. PAEOTA COBETA no PAnif03nEKTPOHl1KE 

lleSITenhHOCTb CoseTa no paano::meKTpOHBKe OMSIH n ero pa6oqeft rpynnbi nposoan

nacb s COOTSeTCTSBH c 'nono*eHneM 0 CoseTe'. n~eaceaaTeneM CoseTa Ha o6mecTseH

HbiX Haqanax SISnSieTCSI CT, Hay'iHbiH COTPYAHBK f.l1. :la6HSIKBH, CoseTOM paCCM8TpBsanBCb B 

o6cy~anncb nnaHbi pa6oT na6opaTopnft no paanoane~TpoanKe. Oco6oe SHBMaane yaenSinocb 

sonpocaM yHBtPHK81lBB B HOpMami381lBH KOMnneKTyiOlliJ:X y3nOS H AeTaneti P8AH09neKTpOHHOft 

annapaTypbi, 'iTO oTpa*eHo s nnaaax pa6oT na6opaTc pnfi H noapa3aeneantt Ol1Sll1, . . 

CoseT paccMOTpen aoMeHKnaTypy paanon3aenntt , npBHSITbiX K nocTasKe B npnMeHeHHIO 

s Ol1Sll1 s 1965-1966 r.r. H aan aeo6xoAHMbie peKor-~eaaannn. 

B 1964 roay 3asepmeaa noaroTosKa TexanqecKofi aoKyMeHTannn aa pSIA B3aennft, pe

KoMeaaosaHHbiX CoseToM anSI H3roTosneHBSI s lleHTP•WbHbiX aKcnepnMeHTanbHbiX MacTepc

KHX HacTBTyTa. B U3M nepeaaaa aoKyMeHTallHSI aa THnosyro cTOti:Ky aneKTpoaao...ipB3H'iec

Koti: anrrapaTypbi, HS yHHtPHilHPOS8HHblti: na6,ppaTOpHblfi HCTO'iHHK IIHTBHHSI Hn-2 B YHHtPHilHpo-

saHHhle rrepec'ieTHhle aeKaAhl, 

B ncTeKmeM roay 6hln nposeaeH nepSblft TeMltTB'ieCKBti KOHKypc H8 pa3pa60TKY YHH-

tPHUHpOS8HHOH paanoaneKTpOHH011: arrnapaTypbi H opr :lHH30S8H8 Sb!CT8SK8 T8KOti 

arrrrapaTypbi, pa3pa6oTaHaofi s Ol1SII1. KoHKypc H SbJCTasKa noKa3ann HecoMHeHHbie aocTH

*eHHSI na6opaTopHfi J1HCTHTyTa S o6naCTH yHHtPHK8UHH H HOpManH381lHH paAHOaneKTpOHHOfi 

arrrrapaTypbi. 3ToMy crrocoocTsosano opraHH3osaaaoe U3MoM rrpOH3soacTso yHHtPBilHposaa-

HbiX CTOeK 1 neqaTHOrO MOHT8*8 H pSIA8 AeTanefi, 

Ha 3aceaaHHSIX CoseTa no paaHoaneKTpOHHKe olicy*aanncb aonpocbi, cssr38HHbie c op

raHH3aunefi H3MepnTenhHhlX neaTpos s na6opaTopnSix HacTHTyTa n opraHH3aunea paauo

aneKTpoHHbiX pa6oT s U3M. 

CoseT no paaHoaneKTpOHHKe opraHH3osan H rrposen pa6oqee cosemaHHe no aneKTpOHH

Ke yCKOpHTenefi H STOpOfi CHMn03HyM 0l1s:J:J1 IIO SOni•OC8M 8STOM8TB381lHH o6pafuTKH 3KC-

rrepHMeHT8nbHbiX ABHHbiX, 

3aa'iHTenhaoe MecTo s pa6oTe CoseTa 3aHHMt.na rroaroTOSKe K yqacTHIO l1HCTHTyTa 

S H81lHOH8nbHbiX pa60'iHX COSelli8HHSIX H psrae KOHtPepeHUHti IIO p8AH09neKTpOHEKe, 
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VIII. Vf3.UATEnbCKYI J/1: OT .D. En 

B 1964 ro.ny H3.naTeJibCKHA: oT.nen HarrpaaHn .DJISI ony6nHKOBaHHSI B HayqHbiX )KypHa

nax 351 CT8TbiO, B. TOM qHcne B )KypHaJibi CoaeTCKoro Co103a - 234, B 3apy6e)KHbie )Kyp

HaJibi - 11 7. 

Ehmo H3.ll8HO 390 npenpHHTOB ( 6onee 450 yqe'I Ho-H3,naTeJibCKHX JIHCTOB npH cpe.n

HeM THp8)K9 400 SK3eMnJIS1pOB) • 3TO KOJIHqeCTBO no na6opaTOpHSIM pacnpe,neJISI9TCSI cne

.llYIOIUHM o6pa30M : 

na6opaTOpHSI 

Jla6opaTOpHS1 BbiCOKHX 9HeprHA: 

Jla6opaTopHS1 g,nepHbiX npo6neM 

Jla6opaTOpHS1 TeopeTHqeCKOA: lPH3HKH 

Jla6opaTopHS1 HeA:TpOHHOA: ¢H3HKH 

Jla6opaTOpHS1 Sl,llepHbiX p98KIIHA 

BbiqHCJIHTeJibHbiA: ueHTp 

C6opHHKH KoH¢epeHuHA: H .npyrHe MaTepHanbi 

J<OJIHqeCTBO H83B8HHA: 

npenpHHTOB 

83 

85 

106 

25 

40 

15 

36 

06'b9,llHHeHHbiA: HHCTHTyT Sl.ll9pHbiX HCCJie,llOB8HIIA: p8CCbiJI89T npenpHHTbl B 37 rocy

,napCTB, npHqeM paCCbiJIK8 npOHCXO.llHT Bbi60pOqHO 6011ee qeM no 800 a,npecaM. 

06mee KOJIHqecTBO OTneqaT8HHbiX OTTHCKOB 38 ro,n COCTBBHJIO 6onee 5 MHJIJIHOHOB. 

C10.na BXO.llSIT, KpoMe npenpHHTOB, c6opHHKH, 24 6IO.meTeHSI 6H6nHoTeKH, MaTepHaJibi yqe

HbiX COB9TOB 1 a T8K)Ke M8T9pH8Jlbl J<OMHT9T8 noJIH•)MOqHbiX flpe.[{CT8BHTeneft. 

PoeT qHCJia npenpHHTOB 1 H3.[{8HHbiX 06'be,l: HHeHHbiM HHCTHTYTOM 

Sl,.llepHbiX HCCJI9.[{0B8HHA 

391. 

282 ____ 3~ 
212 

24~-______ ...... -· 
1.956 1.957 1.958 1.959 1.960 1.96:1. 1.962 1.963 1.964 
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Pa6oTa 6onbllloro o6'beMa 6bma BhmonHeHa H3.llaTenbCKHM oT.uenoM B CBH3H c XII 

Me:>KnyHaponHoti KOH~epeHueeA no ~H31U e BbiCOKHX sHeprHti. 0TneqaTaH c6opHHK aHHOTa

UHA acex noKnanoa ( 6onee 600 aHHOTauuA Ha pyccKOM H aHrnHACKOM SI3biKax), nporpaM-

Mhi nneHapHbiX H ceKUHOHHbiX aacenaHHA, paanH'iHbie cnpaao'iHbie MaTepHanhx. llepea 

12 JlH9A noCne OKOH'i8HHSI KOH¢epeHUHH BCeM neneraTaM 6hlnH paaocnaHhl SKCTpa-KOIIHH 

noKnanoa pannopTepoa. 

B IIOpSI.llK9 o6MeHa Ha npenpHHTbi 1 paccblnaeMhle 06'b9.llHH9HHbiM HHCTHTyTOM SI.llep

HblX HCCne,llOBBHHA, 6H6nHOT9K8 nony'IH·n l OKOno 1500 npenpHHTOB H3 25 CTpaH, B TOM 'IHC-

ne : 

CCCP - 183 YiH.llHSI - 83 

BeHrpHSI - 37 J.1pnaH.llHSI - 5 

r.nP - 17 J.1TanHSI - 272 

nonbwa - 139 KaHa.ua - 76 

llexocnoaaKHSI - 93 HopaerHSI - 7 

IOrocnaaHSI - 9 DaKHcTaH - 1 

EenhrHSI - 2 CWA - 471 

EpaaHnHSI - 25 cl>HHnSIH.llHSI - 11 

AurnHSI - 99 ct>pBHUHSI - 321 

ct>P1 - 150 WaeAuapHSI - 70 

ronnaH,llHSI - 8 WaeuHSI - 8 

.0.aHHSI - 122 51IIOHHSI - 196 

vtapaHnb - 72 
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IX. HAYqHQ-TEXHHqECKAfl EHEnHOTEKA 

B 1964 ro.n:y 6H6.1IHOTeKB o6eny2KHna 3191 qHTaTenst, B TOM qHene 385 qenoseK, 

npH6biBlllHX B KOMaH.LJ:HpOBKy. EH6nHoTeKy noceTHm• 58769 qenoseK. 3a ro.n: Bbi.LJ:BHO 

80138 6H6.1IHOTeqHbiX e,n:HHHUo 

CsoespeMeHHoA H 6bieTpoA HH¢opMBUHH qHTaTen·~A o BHOBb noeTynHBlllHX KHHrax, 

2KypH8.118X H npenpHHT8X enoa;>6eTByeT nOCTOSIHH8Sl Bbi< T8B K8 HOBbiX noeTynneHHI, KHH2K-

Hbll paa.n:en KOTopoA MeHReTeR e2KeHe,n:enbHO, 2KypHanbHhiA - e2Ke,n:HeBHO H paa,n:en npe

npHHTOB - no Mepe Hx nocTynneHHR. EH6nHOTeKa o6eeneqHaaeT eoTpy,n:HHKOB MHeTHTyTa 

He06XO.Ll:HMOI .IIHTepBTypol no seeM Be,n:ylllHM T8M8Mo CnHeKH HOBhiX KHHr, 2KypH8.1IOB H 

npenpHHTOB paeebl.1IBIOTCR no seeM na6opBTOpHstM MHe"HTyTa. ,LlaB pB3B B Mee.s~u BhmyeKB

eTCH 'HH<J>opMBUHOHHbii 6IOnneTeHb', KOTOpbiA pBeeblr BeTest He TO.IIbKO BHyTpn MaeTHTyTa. 

HO H MHOrHM 6H6.1IHOT8KBM eTpBa-yqBeTHHU ( Beero B 198 B,n:peeoB) • 

K Me}!{JlyHBpOARoA KOH¢epeHIIHH no <l>H3HKe BbiCOKHX aHeprHA: 6hm H3.LJ:BH 'EH6nHo

rpB!l>BqeeKHA: yKB3BTenb pB60T eoTpy.LJ:HHKOB OHHH 3.1 nepHo,n: MBA 1963 ro.n: - MBA 1964r: 

.LJ.ng pB60qHX eoseiUBHHI H KOH!l>epeHUHI, npOXO.LJ:HBlll~ X B MHeTHTyTe, yeTpBHBBJIHeb TeMa

THqeeKHe BbleTaBKH, Beero B J964 ro,n:y 6bl.1IO oprBHH30B8HO 12 T8KHX BbieTBBOK, 

B 1964 ro.n:y 6H6.1IHOTeKa nonyqana 495 H83BBHH ~ raaeT H 2KypHanoa. 

KoMnneKTOBBHHe HHOeTpBHHoA JIHTepaTyphi npoHcxo,n:HT no ene.n:yiOIUHM KaHanaM: npH

o6peTeHHe MOHorpa¢HA, BhrnHeKB nepHoJlHqeeKHX H3.LJ:HHHI qepea "Me2K.LJ:yHapo,n:HyiO KHHry" 

H nonyqeHHe npenpHHTOB a nopst.n:Ke o6MeHa MaeTHTY1 a e aapy6e2KHbiMH HayqHbiMH yqpe2K-

.n:eHHRMH. B 1964 ro.n:y npHo6peTeHo qepea "Me2K,n:yi apo,n:HyiO KHHry" 379 HOBhrx KHHr, 

4745 HOMepos 2KypHanoa • .1:3 nop.s~.n:Ke 6eennaTHoro nocTynneHHR no o6MeHy nonyqeHo 

1522 8K3eMn.1IRpB. 

B 1964 ro.n:y no seeM HeToqHHKBM KOMnneKTOBBHHR B HHeTHTyT noeTynHno 

17.837 OH'6.1IHOrpa!l>HqeeKHX e,n:HHHU, B TOM qHene HHO•~TpBHHhiX - 6.646. 

Ha 1 SIHBBpH 1965 rO.LJ:B cpOH.LJ: 6H6.1IHOTeKH HeqHe.1ISI9TeSI B 206,712 e.LJ:HHHU, B TOM 

qHeJie HB HHOCTpaHHbiX Sl3biK8X - 72.513. 
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X. J.130EPETATEflbCTBO VI PAUYIOHAflJ.13AUYI.H 

B YIHcTHTyTe K Haqany 1965 ro.aa .aeAcTaoaanc· 6 TeXHH'l:eCKHX coaeToa, E10po pa

UHOHanH38UHH H H306peT8Tenbt:TB8 (EPYf3) H8 o6ruec TaeHHhiX H8'l:anax H 0aTeHTHhiA COBeT. 

Cne.ayJOruHe UHcpphi xapaKTepH3YIOT pa6oTy no Hsc6peTaTenbCTBY H pauHoHanHsauHH 
B 1964 rony 

4Hcno p8UHOH8nH38TOpOB H H306peT8TeneA 

DocTynHno npe.ano)KeHHA B EPYI3 

Oo,aaHO 38SIBOK H8 H306peTeHHSI 

Bae.apeHo pauHoaanHsaTopcKHx npe.ano)KeHHA 

BHe.apeHo Hso6peTeHHA 

CyMMa nonyqeHHoA 9KOHOMHH ( B T.p) 

557 

458 

60 

278 

16 

252,6 

B 1964 ro.ay B 06be,UHHeHHOM HHCTHTyTe SI.UE pHhiX Hccne.UOB8HHA 6hm npoae.aeH 

T8M8TH'i8CKHA KOHKypc H8 nyqwy10 H8Y'IHO-M8TO.UH<:ecKyiO HnH npoeKTHO-KOHCTpyKTOp

CKYIO pa6oTy 1 8 T8K)K8 H8 nyqwee H306peTeHHe Hn:l p8UHOH8n:H38TOpCKOe npe,anO)K8HHe. 

J.1s 37 npe.acTaaneHHhiX Ha KOHKypc pa6oT 26 y.aocToeHhi npeMHA. Cpe.aH HHX npoeKTHo

KOHcTpyKTopcKaSl pa6oTa , KpHoreHH8SI na6opaTopHSJ OYI.HYI.. ( aBTOphi A.r .3enb.UOBH'i H 

.Up.) 1 C03.U8HHhiA B HHCTHTyTe nonyaBTOM8TH'i8CKHI! npH6op ,ang npOCMOTp8 CHHMKOB C 

HCKpOBhiX K8Mep ( 8BTOphi cr>.flerap H .Up.) • 

B 1964 ro.ay .ang .aanbHeAwero ynyqweHHSI •>praHH38UHH pa6oThi no aonpocaM Hso-

6peTaTenbcTaa H naTeHTOB8HHSI C03.U8H 0aTeHTHhiit COBST l1HCTHTyTa. 
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XI. A)J.MYfHYfCTPATI1tlH0-X03.HHCTBEHHt . .H LlE.HTEnbHOCTb OYf.HYf 
B 1964 rO)lY 

a) 06IUaSI xapaKTepRCTHK8 COCTaaa pa60THHKOB 015be.UHHeHHOrO HHCTHTyTa SILlePHbiX 

HCCJieLlOB8HR:ll:. Ha 1 SIHB8pS1 1965 rona B 06beLlHHE·HHOM HHCTHTyTe SILlepHbiX HCCJie.no

B8HH:ll: pa6oTaeT 4296 COTpyLlHRKOB, B TOM qHcJie 23.3 ClleUH8JIHCT8 H3 CTpaH-yqacTHRU 

VfHCTHTyTa (noMHMO CCCP) R 4063 coseTCKHX rpa*naH. 

B TOM qHCJie llO CTp8H8M: 

An6aHHSI HeT l<opeSI 24 

EonrapHSI 25 /1\oHrOJIHSI 7 

BeHrpHSI 28 flonbllla 34 

.UPB 4 PyMbJHHSI 2 

r.n.P 20 CCCP -4063 

KHT8:ll: 44 L[eXOCJIOB8KHSI 45 

Y13 o6mero qRcna coTpy.UHHKOB s na6opaTopHSIX R YnpaaneHHII 06be.UHHeHHoro HH

CTHTyTa SILlepHbiX HccnenosaHH:ll: pa6oTaeT 3241 qen. B npoH3BOLlCTBeHHbrx nonpa3.nene

HHSIX - 1055 qen. 
3.500 

~.?6S 

/. 

1679 

16 

19.56 19.59 1960 f96f 1963 f96Y 
in.AQ/>1) 

06mee KOJIHqecTBO coTpy LlHHKOB OYf.Hvl, aKmoqaSI ny6nepos 

CneuRanHCThl H3 cTpaH-yqacTHRU 
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i;J w. 

B TOM 'IRene no KaTeropRRM: 

KaTeropHR 

paDOTHHKOB 

Hay'IHbre paooTHHKH 

11H)I(eHepbi 

TeXHHKH H MacTepa 

PaooqHe 
Mna.nmH:lt o6cnyJKH

B8IOlllH:lt nepcoaan 
Cny)l(amxw 

Y'leHHKH 

HToro: 

--B na6opaTopH9:X 

H YrrpttsneHHH 

- ·-50E· 
55<1 

35E 

139E 

141 
21 i 
67 

3241 

~HcneHHOCTb 

B rrpOR3BO.O:CTB. Bcero ~o 
no.o;pa3.nenaHI(RX O.H.H.H 

- 505 
22 576 

58 413 

804 2200 

105 252 
47 284 
19 86 

1055 4296 

H3 'IHcna crreuHanHCTOB cTpaa-yqacTHJIU (KpoMe CCCP) B OH.HH paooTaeT 152 aayq

HhiX COTPY.llHHKB ( H3 HHX 27 .llOKTOpOB H K8ll.llH.ll8TOB HayK) 1 48 HHJKeHepoB 1 33 T9XHHK8 II 

naoopaHT8o 

Ha 1 RHB8pR 1965 roaa B 00'b9.llHH9HliOM HHCTHTyTe g:.o;epHbiX HCCne.llOB8HH:lt pa60T8IOT 

3 8K8,ll9MHK8 

5 qneaoB-Koppecrroa

.neHTOB AH CCCP 

H. H. Eoroni063B, 

B.H. BeKcnep. 

E.M. TioaTeKo :mo; 

ll.H. EnoxHHU•~a, 
M.A. MapKoB1 
M.r. MemepRRoB

1 

r 0 H. cl>nepoB, 

l1.M. cl>paaK; 

26 .llOKTopos aayK, B TOM 'IHcne H3 cTpaa-y IBCTHHU ( KpoMe CCCP) - 5 qenoBeK, 

125 K8H.llH.ll8TOB HayK. 

6) KoMnneKTOBaHHe. B TeqeHHe 19&l ro.na B 06oe.llHHeHHbi:lt HHCTHTyT R.llepHbiX Hc-

cne.nosaHH:lt npHHRTO 4 72 HOBbiX COTpy .llHHKa, B TOM 'IHCne 89 CITeUHMHCTOB H3 CTpaH-yqacT

HHU ( KpoMe CCCP) H 383 coseTcKHX coTp_Y JJ HHKa: 

Hay'IHbiX COTpy .llHHKOB 

HHJKeHepOB 

T8XHHKOB H M8CTepOB 

pa60'IHX 

yqeHHKOB 

cnyJKBlUHX 

69 

57 

- 32 

- 208 

- 79 

- 27. 

3a rO.ll npHHRTO 23 MOnO,llbiX CIT€UHBJIHCT8 C Bb!CillHM o6pa30B8HH8M H 7 qenOB8K - CO 

cpe~HHM TeXHH'I9CKHM o6pa30BBHH8Mo 
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a) Y nyqrneHrre Ka'IecTBeHHoro cocTaaa coTpy.nHrrKoB M HCTIITyTa. B 1964 rony a OYf.H H 

BI1epBbie 6hiJIH opraHM30B8Hhi nepeBhi60phi HaytiiEIX pat)OTHIIKOB HD. 3aHMMaeMbie IIMM nOJI)KHQ

CTM. YtieHhiMH COBeTaMH H HayqHo-TeXHMti9CKHMM COBeraMH na6opaTOpMt!: M36paH Ha HOBble 

cpOKH 81 HaytiHhit!: COTpynHHK, He M36paH H8 38HMM8el\lyl0 HM nOJI)KHOCTb HB HOBbi.l!: CpOK • 1, 

C ueJiblO ynyqweHHfl KBtieCTBeHHOro COCT8B8 HayqHhiX COTpynHHKOB 3aMGIUeHIIe HBY'IHhiX 

aaKaHcMt!: H BhrnBH)KeHHe Hay'IHhiX coTpynHHKOB Ha BhJwecTOfllliM·~ non)KHOCTH npoH3aonHTCfl 

Ha OCHOB8HHH peKOMeHnauHH y'IeHhiX II HayqHo-TeXHHtiaCKHX COBeTOB, Yl36paHHe KaHnHnaTOB 

H8 HBY'IHbie nOJI)KHOCTH I1pOH3BOnHTCfl Taii:HhiM rOJIOCOH8HHeM Ha aacenaHHfiX y'IeHhiX COBeTOB 

HnH HTC cooTBeTCTBYIDlllHX na6opaTopHA. 

3a'l:HcneHHe Mononhrx HaytiHhiX pa6oTHHKOB Ha ncn)KHOCTH :vmanwHx HaytiHhiX coTpy nHH

KOB I1pOH3BOnHTCfl nocne npHCy)KneHHfl HM y'IeHoro 3E aHHfl MnanwHX HBytiHhiX COTpy nHHKOB 

no peKOMeHnBUHH Y'I9HhiX COB9TOB H HBY'IHO-T9XHH'I9C KHX COBeTOB. 

B Te'IeHHe 1964 rona 127 coTpynHHKBM npHceoeHo 3BBHHe Mnanwero Hay'l:Horo coTpyn

HHKa M 3 COTpy nHHKBM - 3B81iHe CTBpwero Hay'IHOrO COTpy nHHKa. 

KpoMe Toro, e l1HCTHTyTe 6onhWHHCTBo Monon~:rx cneuHanHcToB-cpH3HKOB KBK TeopeTH

KOB, TBK H 3KCI19pHM9ijT8TOpOB 38'IHCJ1fi9TCfl Ha CT8)KE pCKHe nOJI)KHOCTH H npH nepeeone Ha 

nocTOfiHHylO Hay'IHylO pa6oTY npoxonHT BTTecTauHro. B TetieHHe rona aTTecToBaHo M nepesene

Ho H8 HBY'IHylO pa6oTy 12 CT8)Kepoa - HccnenoeaTeJIEo A. 

B na6opaTOpHH BhiCOKHX 3Heprl1A npoae.neHa 8TT9CT8UHfl 36 CTapliiHX HHMeHepoB, 38Hf!TbiX 

Ha Hay'IHOft pa6oTe. 

YnyqweHHe Ka'IecTaeHHoro cocTaea pa6oTHHKOB 11HCTHTyTa nocTHranocb TBK)Ke nyTeM 

npHane'IeHHfl Ha pa6oTy e OHHH BhiCOKOKBanHcpHuHpOIIBHHhiX cneuHanHcTos. B 9THX uenflx 

nponOJI)KBJIOCb npHrnaweHHe BHnHhiX yqeHbiX H3 CTpaf -yqacTHHU. B TeKyllieM rony K pa6oTe 

B 06'benHH9HHOM HHCTHTyTe I1pHCTYI1HJ1H T8KHe yqeHbi9 1 KBK rrpocpeccop 3.<t:eHbBelll H KBHnH

naT HayK A.EoaoKH H3 BeHrpHH, noKTopa 3.rangceaHq H A.rpHHKeBH'l, a TaK)Ke KaHnHnBThi 

HayK T.Ao6pOBOJ1bCKHA, C.illHM'I8K H M.WenTHUKB H::' noJiblllH, npocpeccop H.KanH3HH H 

KaHnHnaTbl HayK 3.Han)KaKoB H A.<l>aKHpoe Ha Eonr.tpHH, KaHnrrnaThi HayK .H.Yp6aHeu, 

H.BpaHa H H.nepHerp H3 Y:exocnoBBKHH, nOKTOpa Y.KyHnT H A.KIOH8Jlb H3 repMBHCKOA 

AeMoKpaTH'IecKoA Pecny6JIHKH. 

YeenHtiHnoch KOJIH'IeCTBO cneuHa JIH3HpoeaHHhiX r )ynn HayqHhiX pa6oTHHKOB. B qacTHOCTH, 

HB'IMH pa6oTy rpynna A.Eo30KH, npH6hiBWaf! H3 BeHI PHH B na6opaTop!i!O Bb!COKHX 9HeprHA, 

rpynna KBH.UHnaTa HayK ill, 3rprr, I1pH6hiBlllafl B na6o)aTOpHIO HeJI:TpOHHOt!: cpH3HKH H3 9TOA 

)Ke CTp8Hhi. Ha Y:exocnoBBKHH B na6opaTopHH TeopeT:rqecKoA cpu3HKH pa6oTaeT rpynna npo

cpeccopa H.Ynernhi, B na6opaTOpHH HeATpOHHOA cpH3H CH - rpynna H. Yp6aHua. B fla6opaTopHH 

flnepHbiX peaKuHII: nponOJI)K8J1H pa6oTy rpynna A.rpHH {8BH'l8 H3 no.nhlllH H rpynna KBHnHna

Ta HByK r .EpHHKM8H8 H3 repMBHCKOA AeMOKpBTH'leC} oa Pecny6JIHKU. 
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)JnHT91IbHOe BpeMSI B na6opaTOpHH Bb!COKHX 3HeprH:l!: pa6oTana rpynna KHT8:l!:CKHX COTpy.a

HHKOB iw.a pyKOBO.llCTBOM rrpocpeccopa Y.JKa i Be:l!:-PJSI, 

I') flOJli'OTOBKa KaJlpOB If ITOBbilll9Hife KB81IIf(PifKaUHJi, KaK If B npe.llbi.llYlllHe I'O.llbi 

nOBbiWeHHe KB811HcpHK8UHH H no,lli'OTOBK8 Hety'iHbiX COTpy.llHHKOB H HHJKeHepOB QJ.-H:IVf npoBo

.llH118Cb B nepByiO oqepe,llb IT~TeM pacwHpeHHSI rpynnbi COHCK8Tene:l!:, B H8CTOSill.lee Bp9MSI 

COHCK8Te1ISIMH SIB1ISIIOTCSI 77 'i91IOB9K 1 B T )I\, I 'l:HCne 7 COTpy .llHHKOB H3 CTpaH-y'i8CTHHU ( Kpo-

Me CCCP). 

Bcero B T9'i9HHe I'O.ll8 Hay'iHbiMH COT :>y.llHHK8MH H HHJKeHepa;·,m-cOHCK8T91ISIMH C.ll8HO 

105 K8H.llH.ll8TCKHX 3K38MeHOB 

B TOM 'iHCne: 

ITO Sl.ll9pHO:l!: cpH3HK9 

no Sl.ll9pHO:l!: 3119KTpOHHKe 

rro cpH3HKe ycKopHTene:l!: 

no TeOpHH H.llp8 

no MeTO.ll8M Bhl'iHC119HHSl 

ITO pa,llHOXJ.IMHH 

no KB8HTOBO:l!: TeOpHH nonSI 

rro cpHnococpHH 

ITO lfHOCTp8HHbiM Sl3biK8M 

11 

7 

1 

2 

1 

1 

2 

- 50 

- 30. 

38 I'O.ll 38lllHTif1IH .llHCCepT8UHH 39 COTpy ,llHHKOB 06'be,llHHeHHOI'O HHCTHTyT8 SI.llepHbiX 

Hccne.aoB8HH:l!:. B 3TO 'iHCno BXO.llHT aoceMb coTpy.llHHKOB, 38lllHTHBWHX JlOKTOpCKHe .llHCcep

TauHH: HryeH B8H-xbey ()JPB) I no.aropE UKH:l!: M.I-1., ConoBbeB M.I-1., Y.yBH110 Vi.B •• ¢H-

1IHITnOB A.I-1., CynHeB P.M., nony6apHHOB VI.B. (CCCP), CT8pbi VI.(Y.CCP). 

2. ¢HH8HCOB8Sl .ll9SIT91lbHOCTb 

~H8HCHpOB8HHe pacXO.llHO:l!: 'i8CTH 6IO.::IJKeTa 1964 ro.aa yTBepJK,ll9HO KoMHTeTOM non

HOMO'iHbiX npe.llCT8BHTene:l!: np8BHT91IbCTB rocy.aapCT13-'In9HOB 06'b9.llHHeHHOI'O HHCTHTyT8 

Sl.ll9pHbiX HCC119.llOB8HH:l!: H8 38Ce,ll8HHH 13-}4 SlHB8pSI 1964 I'O.ll8 38 C'ieT B3HOCOB r ocy.aapCTB

'i119HOB VfHCTHTyT8 B cyMMe 174 76,3 TbiC, :>y6ne:l!:. 

PyKOBO.llCTBySICb peweHHeM ~H8HCOB JI'O KoMHTeTa OT 27 ceHTSI6pSI 1956 I'O.ll8, nonao

MO'iHbi:l!: npe,llCT8BHT9Jib np8BHT91IbCTB8 c >I038 CoBeTCKHX CouH81IHCTH'i9CKifX Pecny6nHK H 

.llHpeKUHSI ViacTHTyT8 paccMoTpenH OT'ieT 38 nepaoe nonyro.aHe H B CBSI3H c ae.aop8cxo.ao

BaHHeM cpe.acTB no 6ro.aJKeTy 3a yK838HHbr:l!: rrepHO.ll co'inH B03MO:>KHbiM peKoMeH.llOB8Tb 

YM9HbllllfTb B3HOCbi rocyJl8pCTB - 'i119HOB l1HCTHTYT8 1984 I'OJl8 H8 332,0 TbiC, py6. 

~8KTif'l:9CKif ITOCTyiTH110 Cp9JlCTB 38 (984 I'OJl 1 T,e, 38 rrepHOJl C 1 SlHB8pSI no 31 Jl9-

K86pSI 1984 roaa 17738,5 Thrc. py6.neli. IlocTyrrneHHe 3THX cpeacTB cn8r8eTcSI H3 cneayro

mHx cyMM: 
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a) nocTynneHHe .llOneBbiX B3HOCOB Henocpe,llCTE eHHO 

OT rocy.napCTB-qneHOB l--fHCTHTyTa II CYMM,PI 1 aa
'!TeHHbie B C'!eT B3HOCOB 

6) n pO'!He llOCTynneHHSI 

B TOM 'IHCne: 

Y.nep)KaHHbre HanorH 

0KaaaHHbie ycnyrH H peanH38UHSI MaTepHanhdbiX 
ueHHOCTeA 

npH6binb npOH3BO.llCTBeHHbiX no.npaa.ueneHH ~ 
J.1HCTHTyTa 

16445,5 TbiCe py6. 

1293,0 TbiCo py6. 

680,4 TbiCo py6. 

569,7 TbiCe py6. 

42,9 TbiC. py6. 

nocTynneHHe .llOneBbiX B3HOCOB 1 npe,llyCMOTpeHIJOe 6IO,ll)KeTOM OT K8)K,ll0I'O OT.llenbHOI'O 

rocy.uapCTBa, xapaKTepHayeTCSI npHBe,lleHHbiMH HH)KE UHcppaMH • 

a) npe.llyCMOTpeHHOe llOCTynneHHe .llOJleBbiX B.2HO.COB! 

BaHOCbi !'ucy,gapcTa-qneuoa l1HcTHTyTa 
HaHMeHOB8HHe rocy.uapcTB

qneHOB J.1 HCTHTyTa 

Hapo.nHaSI Pecny6nHKa 
An6aHHSI 

Hapo.nHaSI Pecny6nHKa 
EonrapHSI 

BeHrepcKaSI Hapo.nHaSI 
Pecny6nHKa 

.lleMOKpaTH'!ecKaSI Pecny6-
nHKa B&eTHaM 

repM8HCKaSI .lJ.eMOKpaTH'!eCKaSI 
Pecny6nHKa 

KHTaAcxaSI Hapo.nHaSI 
Pecny6nHKa 

KopeAcKaSI Hapo.nHo-.lleMoKpa
TH'!ecKaSI Pecny6nHKa 

MoHronhcKaB Hapo.uHaSI 
Pecny6naKa 

nonbCKaSI Hapo.nHaSI 
Pecny6nHKa 

PyMbrHcKaSI Hapo.nHaSI 
Pecny6nHKa 

Coroa CoaeTcKHX CouHanHCTH
qecKHX Pecny6nHK 

qexocnoeauKaSI CouHanHcTH'!ec
KaSI Pecny6nHKa 

Bcero: 

npe.llyCMOTpeHO 
6IO,ll)K8TOH XI 

(B TbiCo py6.) 

58,7 

486,2 

684,6 

1,0 

1139,9 

3433,4 

2,1 

1127,3 

989,0 

8248,7 

973,4 

17144,3 

B TOM '!Hcne B 
HHBanroTe no Kypcy 
foc6aHKa CCCP 

(s py6nBx) 

61 

4369 

4856 

61 

8202 

24340 

61 

61 

8214 

6986 

57503 

6986 

121700 

x/ C YMMbi B3HOCOB yMeHbiileHbi B CBSI3H C He.llO::JaCXO.llOBaHHeM cpe.llCTB ITO 6IO.ll:>KeTy 
( CMo npe.llbi.llYIIlYIO CTp.) • 
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6) Cl>aKTH'19CK09 llOCTynneHHe .ll_Dll9Bbi;" B3HOCOB OT lOCy.z:tapCTB-'Ill9HOB l1HCTHTyTa C 

y'leTOM npO'IHX fiOCTynne.HHA H npOH3Be.z:teH:t biX 38'19TOB COCTaBliH9T! 

1ocy.o.apcTsa - 'lll9Hbi 
l1HCTHTyTa 

Hapo.o.uas Pecny6nHKa 
An6aHHSI 

Hapo.o.uaSI Pecny6nHKa 
EonrapHSI 

BeHrepcKas Hapo,llHaSI 
Pecny6nHKa 

JleMOKpaTH'IecKaSI Pec
ny6nHKa B beTH aM 

l9pM8HCK8SI )leMOKp8TH
'i9CK8SI Pecny6nHKa 

KHTaAcKas Hapo.llHaSI 
Pecny6nHKa 

KopeAcKaSI Hapo.o.uo-.D.eMo
KpaTH'iecKaSI Pecny6nHKa 

Mourom:.cKaSI Hapo.o.uaSI 
Pecny6nHKa 

nonbCK8SI HapO,llH8H 
Pecny6nHKa 

PyMbiHCKaSI Hapo.o.HaSI 
Pecny6nHKa 

Co103 CoBeTCKHX CouHanH
CTH'iecKHX Pecny6nHK 

l{exocnosauKaSI CouH.anHcTH
qecKas Pecny6nHKa 

Bcero: 

nocTyiiHliO B3HOCOB H 
sa>~Telo B cqeT :Bsuo
coB B 1964 r. 

06mas 
cyMMa 

641,9 

666,8 

14,6 

1110,0 

3284,6 

2.5 

8,7 

1147,1 

959,9 

7838.0 

771,4 

16445,5 

186 

B T.'l. B 

HHB8lllOT9 
B py6. 

4615 

7286 

57 

6288 

57500 

3377 

79123 

( B TbiC. py6.) 

npoqHe 
nocTynneHHSI: 
uanorH

1
peanH

sauHs ycnyr, 
npH6bmb npo
H3BO.z:tcT. no.o.
pas.z:t. 

0,3 

29,2 

31,4 

1,2 

49,5 

135,1 

5,2 

. 1,2 

50,6 

40,7 

901,5 

47,1 

1293,0 

Bcero 
BM9CT9 C 
npO'IHMH 
nocTynne
HHSIMH 

0,3 

671,1 

698,2 

15,8 

1159,5 

3419,7 

7,7 

9,9 

1197, 7 

1000, 6 

8739,5 

818,5 

17738,5 



.QBB>KQHHe Cpe,ACTB B 1964 rony B HHOCTp8HROJ B8niOTe K8nHTMHCTH'I8CKHX CTp8H 

xapaKT9pH3yeTCSI cne.AyiOlllHMH ,A8HHblMH: 

B TOM 'IHCne B HHBaniOTe 

HaKMeHosasHe 

onepauHH 

0CT8TOK H8 

1 SIHB8p.!1 

1964 I'O,A8 

noc'cyiiKnO 

OT rocy-

.AapcTs-t{ne-

HOB HHcTH-

TyTa 

Bo3BpaT saniO-

Thl KOMaH.AHpo-

BSHHblMH, paHee 

Bbi,ASHHOA ,AOn-

napaMH, H npo-

YiHBaniOTa 

(a py6nSix) 

27828-28 

79123-60 

'IRe nocTynneRBSI 4781-47 

H3pacxo,AOB8HO 

Ha npHo6peTeHHe 

nHTepaTypbl, o6o-

py.AOBSHHSI, onna-

TY 3arpaHB'IHhiX 

KOMSH,AHpOBOK 54739-21 

OcTaTOK Ha 

1 SIHB8pSI 

1965 r. 56994-14 

Asrn. 

tPYHTbl 

cTepn. 

230-7-6 

2880-/-

674-7-3 

3643-15-9 

140-19-

AMepH

KSHCK. 

.Aonn. 

24474-43 

79819-11 

1117-60 

49774-64 

55636-50 

illaeAu. 

¢p8HKH 

2954-78 

2430-41 

524-37 

ABcTp. 

wsnn. 

585-25 

1841-00 

575-QO 

1851-25 

.QaTCK. 

KpOHbi 

10420-Q7 

15370-00 

25790-07 

HeMenK. 

M8pKH 

14903-00 

897-45 

14005-55 

n pHB9,A9HHbl9 OCT8TKH cpe,ACTB B HHOCTpSHHO t BMIOT8 no COCTOSIHHIO Ha 1 SIHBapg 

1965 I'O,A8 COOTB9TCTBYIOT OCTSTKSM Ha Ty >Ke ,AST f, llOKS38HHbiM B BbiUyCKSX TeKylllHX 

c'leToB BHewTopr6aHKa CCCP. 

06W8SI cyMMS tPHHSHCHpOB8HHSI B 1964 I'O.Ay IIMQCTe C nepeXO.llSIWHMH OCTSTK8MH 

COCTaBn519T 20574,2 TbiC. py6. H pacnpe.uenseTCSI CT19.llyiOWHM o6p830M: 

PacxO.Libl Ha say'IHo-accne.AoaaTenbcKyiO 

.ll9SIT8nbHOCTb0 BKniO'ISSI 38Tp8Tbl Ba npH

o6peTeHHe o6opy.uosaHHSI, annapaTyphi H 

HHB9HTapg 

KanaTanbHbie ano>KeHHSI Ha CTpOHTenbCTBO 

HSy'IHO-HCcne.LIOBaTenbCKHX H .llPYI'HX 06b9KTO~ 
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1454 7 TbiC. py6. 

3175 TbiC. py6. 



3aTp8Tbi J1ucTHTyTa ua npao6peTeu~o e 

M8TepH8110B 1 o6opy.llOB8HHS1 1 HHB9HT.lpS1 1 

8B8HC nO.llpSI.llHOft CTpOHT9llbHOft opra

HII38UHH1 cornacuo aaHHhiM 6anauca ua. 

1.1.1965 r. (cTpOKH 2,3,35 H 36 6anau

ca) 

Pacxoabr 38 cqeT CCCP 

OcTaTOK ueucnonb3oaaHHhiX a 1964 r. 
cpe.llCTB, 3H8'18ll{HXCSI B .ll9He.>KHbiX 

cpe.llCTBBX, p8C'l9T8X H llpO'lHX CT81bSIX 

6anauca H8 1.1.1965 r. COCT8Bl!SI9T 

2067 TbiC. py6. 

62,0 TbiCe py6. 

723,2 TbiCo py6. 

BKnroqeuue a pac'leT no ¢HuaucapoEaHHro 38TpaT ua npuo6peTeuue MaTepHanoa, o6o

pyaoaauKsr K Bhi.llauuoro asauca noapsr.ll'liiKY no cTpOHTellbCTBy caHKUHOHapoaauo KoMHTe

TOM nonHOMO'lHbiX npe.llCT8BHTelleA roc~·aapCTB-'lll9HOB J1HCTHTyTa (npOTOKOll COB9ll{8HH51 

OT 19-21 SIHB8pS1 1959 r.). 

0CT8TOK H9HCnOllb30B8HHbiX cpe.llCTB B CyMMe 723,2 TbiCo py6. pacnp9.ll9119H no OT.z:te.JIJt

HbiM rocyaapCTB8M - 'lll9H8M VfHCTHTyTa, 0 '19M C000ll{9HO HM B npenpOBOAHT9llbHbiX nHClr 

M8X K OT'l9Ty 38 1964 rO.llo 

a) Ocuoaubre cpeacTaa HucTHTyTa. OcTaToK ocuoaHhiX cpe.z:tCTB ua uaqano ro.z:ta 

COCT8Bll.H9T 102523 TbiCe py6neA. 

,UBK.>K9HH9 no C'leTy OCHOBHbiX Cpe.ll:::TB no COCTO.HHHID H8 1 .HHB8p.H 1965 ro.z:ta xapaK-

T9pH3Y9TC.H Cll9.llyiDll{HMH .ll8HHbiMH: 

npHOblllO: 

npKoopeTeHo o6opyaoaaHH.H, annapaTy-phr, npH6opoa H 

HHB9HT8p.H B OT'l9THOM nepKO.ll9 H8 cyMMY 

aaeaeuo a aKcnnyaTauHro 38KOH'leHH :.xx o6'beKTOB 

CTpOKTellbCTBOM H8 cyMMy 

H3rOTOB119HO OOOpy.llOB8HH.H H HHB9H,'8pS1 CH118MH 

BCnOMoraTellbHbiX U9XOB VfHCTKTyTa H8 cyMMy 

npHo6peTeHO H Bhi.ll8HO paoO'lHM H C )Tpy.z:tHHK8M 

YfHCTHTyTa npe.llyCMOTpeHHO.it HOpM8:\.fK cneu

OJ:t9.>K.llbl Ha cyMMY 

npH06peTeHO COB9TCKOA H HHOc Tp8!1H ).it llHTep.a

Typbi H8 CyMMY 

ManoneHHhrA HHBeHTapb, nepeaeaeHHhiA a ocuoa

Hhre cpe.llCTB8 Ha cyMMY 
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YfToro npHOblllO H8 

cyMMy 

1625 TbiCo py6. 

2404 TbiCo py6. 

35 TbiCo py6. 

37 TbiCe py6. 

4 TbiCe py6. 

24 TblCo py6. 

4129 TbiCo py6. 
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p98JlH30B8HO H3JlHWHero H HeHy)KHOI'O YiHCTHTyry 

o6oponoaaHHSI 1 HHB9HT8pg H npO'lHX HMYlll9CTBEH

HblX ueHHOCTeit H8 CYMMY 

nepenaao 6eaaoaMeanao ocaoaHhiX cpencTB pa3-

HhiM opraHH38IIHHM aa cyMMY 

CnHC8Hbl no peweHHIO nHp9KUHH YiHCTHTyTa no 

o¢opMneHHbiM aKTBM npHwenwHe a aeronaoct b 

38 B9TXOCTbi0 1 H3HOCOM o6opynoaaHHe 1 HHB9HT3pb1 

749 TbiC. py6. 

741 Tbic.py6. 

ycTapeawag nHTepaTypa, cneuone*na aa cyMJA:Y 378 Tblc.py6. 

0CT8TOK OCHOBHblX cpenCTB Ha 1 HHBapg 

1964 rona 

nnroc npH6biJ10 Ha CyMMY 

MHayc Bbi6biJIO aa cyMMY 

0cTaTOK H8 1 HHBapH 1965 r. 

l1Toro Bbi6bmo aa 

cyMMY 1868 TbiC.py6. 

102523 Tbic.py6. 

4129 TbiC.py6. 

1868 Tbic.py6. 

104784 Tbic.py6. 

6) ToaapHO-M8T9pHaJibHbl9 neHHOCTH Ha CKJianax. 06ruag CTOHMOCTb MaTepHaJlbHbiX 

UeHHOCTeil: Ha CKJ13llaX no COCTOHHHIO Ha 1 HI:aapH 1985 rona COCTaBJISl9T 

1544 TblC. py6neil: 1 npH HM9BWHXCH OCTaTKaX :ITHX ll9HHOCTeil: H8 1 HHBapg 

1964 rona 1755 Tbic.py6neit. KaK BHnHo H3 BbilllenpflaeneHHbiX naHHbiX, aanacbi MaTepHanb

HbiX U9HHOCTeit Ha CKnanax H B na6opaTOpHHX no cp.lBH9HHIO C OCTaTKaMH Ha Haqano rona 

CHH3HJlHCb Ha 211 TblC.py6neA:. 

0cTaTOK o6opy nOB8HHH Ha CKnanax YiHCTHTyTa no COCTOHHHIO Ha 1 HHBapH 1964 rona 

COCTaBHJl 390 TbiC.py6neit. n 0 COCTOHHHIO Ha 1 HHBapg 1965 rona OCTaTOK o6opy noaaHHH H8 

CKnanax COCT8BJ1H9T 166 TblC.py6., T.e. CHH)KeH no Cp8BH9HHIO C OCT8TKOM Ha 1.1.1964 I'. Ha 

224 Tblc.py6neit. 

Pa6oTa no BbiHBJieHHIO H3JIHlliHHx H aeHy*HhiX Ma~~epHSJibHbiX ueaaocTeit cHCTeMaTHqecKH 

npoaonHnacb B Te'leHHe MHHyawero rona. PeanHaoaeao MaTepHanoa H o6opynoaaHHH aa 

966,3 Tblc.py6. 

a) lleHe>KHbl9 cpenCTBS. 0CT8TKH neH9)KHbiX cpe ~CTB Ha pacqeTHOM C'l9Te B roc6aHK9 1 

Ha TeKyiUHX C'leTax BO BHeWTOpr6aHKe H B npO'lHX il9H9)KHbiX noKyMeHTSX COCT8BJ1HIOT Ha 

1 SIHBSpSl 1965 r. 567,0 TblC.py6. H HBJlSIIOTCH nepexonHllHM OCTSTKOM cpHHaHCHpoaaHHSI YiHCTH

TyTa a 1965 rony. 

r) P a c q e T bi. PacqeTbi c ne6HTopaMH H KpenHTopaMH1 c aaaonaMH-nocTaHoBIUHKaMH o6o-

pynoaaHHH H M8T9pHaJIOB HBJlHIOTCH TeKyiUHMH peanb:ibiMH pacqeTaMH no X03HitCTB9HHbiM H 

npO'lHM onep8UHHM YiHCTHTyTa • 

.D.e6HTOpCKaH aanOJI)KHOCTb COCT8BJ1H9T 600,0 Tb!C .py6neit, OHa CKnanbiB89TCH H3 cnenyro

IL{HX CYMM: 

1) YiHCTHTYTOM onnaqeHbl C'l9Ta nOCTaBIL{HKOB 3H MaTepHaJibl H o6opynoaaHH9 1 He noc

TynHBlliH9 ewe H8 CKnan HHCTHTyTa, H8XO.LIHIUH9CH H nyTH 1 Ha CYMMY 335 TbiC.py6. 
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2) npe.D.'bSIBneHO Y!HCTHTyTOM p83HbiM Op1'8HH38UHSIM CqeTOB 38 ycnyrH, nap, BO.D.y, 

::meKTpHqeCTBO H npoqHe M8TepHanbHhie neHHOCTH (cqeTa BhiCTBBneHhi H8 HHK8CCO) 

128 Thic.py6. 

3) nepeqHcneHhi 8B8HChi H8 I'OplOql!e H CM830qHbi9 M8TepK8nhi1 H8 npK06peT9HKe 6K

neTOB1 nyTeBOK, T9XHHqeCKOA: nHTepaTypl:I - 54 ThiC.py6. 

4) n pOqKe ae6HTOphi - 25 Thic.pyt). 

5) HHeceHHasr cyMMa aa HHBaniDTy so BHelllTopr6aHK CCCP - 58 Thic.py6 • 

.D.) YicnonHeHHe 6lO.LJ.)KeTa Y!HCTHTY ra. JJ.ng npoaeaeHHSI HayqHo-KccneaoaaTenbCKHX 

pa6oT H KBnHTBnbHOI'O CTpOHTenbCTB8 HarqHo-Hccne.D.OBBTenbCKKX H .D.pyi'KX 06'b9KTOB YiH

CTHTyTa no 6lO.LJ.)K9TY Ha 1964 I'O.ll npe.D. rcMOTp9Hhi 8CCHI'HOB8HKSI B CYMM9 17976 ThiC.py6, 

B TOM qHcne: 

Ha HayqHo-HccneaoaaTenbCKYID aesrrenhHOCTh H 

xo3srA:cTaeHHhie HY*.D.hi 

Ha K8nHT8nbHhi9 38Tp8Thi no npH06peTeHHlO o6o

py.D.OB8HHS11 annapaTyphr H npH6opoB ansr npoaeae

HHSI HayqHo-HccneaoaaTenhCKKX pa5oT 

Ha K8liHT8nhH09 CTpOHTenbCTBO HayqHO-HCCneao

BaTenhCKHX H npOqHX 06'b9KTOB 

13376 ThiC.py6. 

1600 Thic.py6. 

3000 Thrc.py6. 

lPBKTHqecKHe 38Tp8Thi 38 1964 1'0.0 COCTaBHnH 17723 Thlc.py6. HnH 98,6% K I'O.llOBhiM 

accHI'HOBaHHSJ:M. YKa3aHHhie aaTpaThi B c JnocTaaneHHH c ro.D.OBhiMH accHrHoBaHHSIMH no 

pa3aenaM 6ID.LJ.)KeTa pacnpeaensriDTCSI cnH.D.YIDlllHM o6paaoM: 

HaHMeHoBaHHe 38TpaT 

Ha HayqHo-HccneaoaaTenbCKYID aesrT~nb-

HOCTb H X03SIA:CTB9HHbie Hy)K.LJ.hi 

K8liHT8nbHhi9 38Tp8Thi no npHo6peTeHKlO 

06opy.D.OB8HKS1 1 annapaTyphi K npH60pOB 

anSI nposeaeHKSI HayqHo-HccneaoaaTenh-

CKHX pa6oT 

H8 K,~nHT8nhH09 CTpOHTenbCTBO Hayq iO-

-HccneaoaaTenbCKHX K npoqKx o6'bei:ToB 

YiToro: 
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ro.D.OBhi9 

8CCHI'HO

B8HHSI 

ct>aKTKq. 

paCXO.llhi 

( B ThiCo py6.) 

13376 12922 

1600 1625 

3000 3175 

17976 17723 

%% pacxoaa 

K I'O.llOBhiM 

8CCKI'HOB8HHSIM 

96,6 

101,5 

105,8 

98,6 



B uenoM no 6IO.lVKeTy ua 1964 ro.ll 38Tp8Thi nJle.llyCMOTpeHhl B cyMMe 17976 Thrc.py6., 

cflaKTH'I8CKH9 paCXO.llbi COCT8BHnH 17723 ThiC.py6., To :lo M9Hee npe.llyCMOTpeHHhiX 8CCHrHo

B8HHft H8 253 TbiC.py6. 

3. KanHTanbHoe CTpOHTenb?TBO 

a) DpH paCCMOTpeHHH 6IO.ll:>K9T8 HHCTHTyTa Ha 1964 ro.ll peweHHeM KoMHTeTa non

HOMO'IHbiX Ope.llCT8BHTenea rocy .ll8pCTB- 'lneHOB 06'h :l.llHH9HHOro HHCTHTyTa 51.ll9pHbiX Hccne

.llOB8HHA Ha 38C9.ll8HHH B 51HB8pe 1964 ro,lla Ha KanH ranbHOe CTpOllTenbCTBO H8Y'IHO-HCCne

.llOB8TenbCKHX H .llpyrHX 06'beKTOB 6hrnH yTB9p>K.ll9Hhl 8CCHrHOB8HHR B CyMMe 3000,0 Tblc.py6. 

3a 1964 ro.ll no aToMy pa3,lleny 6IO.ll>KeTa ocsc euo cpe.llCTB Ha cyMMy 3165 Thrc.py6. 

no OT.ll9JibHhiM CT8Tb51M BbinOnHeHHe nnaHa npe.llCT8llnReTCSI cne.llyiOIUHM o6p830M: 

OmtH <l>aKTH'Io %% BblnonHe-

CTpyKTypa Kanano>KeHHA 
Hll BblnOnH. HHSI 

196<! r. a 1964r. 
(a Thrc.py6) 

Bcero 3000,0 3165,0 105,50 

CTpOHTenbHO-MOHTa>KHhie pa6oThi 1143,0 1106,0 96,76 

06opy.llOB8HH9 1 C.ll8HH09 B MOHT8:>K 1714,0 1905,0 111 ,00 

Opo'IHe 3aTp8Thr 148,0 154,0 104,00 

B TOM 'IRene npoeKTHhre pa6oThi 142,0 130,0 91 ,50 

Q>aKTH'19CKH BB9.ll9HO B 9KCnnyaT811HIO Ha CyMMy 2403,7 Tblc.py6.: 

1. 06opy.llOB8HHe no 3r-5-1 H nH<l> 226.580 - , -

2. 06opy.llOB8HHe pa,llHOXHMH'I9CKOA na6o-
paTOpHH n.fifl - 60KCbl KOM6HHHpOBaH-
Hhre 376,306 

, 

3. 06opy ,llOB8HH9 830THOrO 38BO.ll8 nB3 14,48 
, 

4. 06opy .llOB8HH9 H MOHT8:>KHbl9 pa60Tbl 
Kopnyca 1-B naa 94,463 

, 

5. 3.ll8HHe H o6opy.llOB8HH9 N!! 43 nHct> 120,478 
, 

6. 06opy.llOB8HHe KOpnyca 1-B nB3 255,850 
, 

7. 3.ll8HH9 H o6opy .llOB8HH9 Kopnyca 
N!! 43 n.l:3a 113,292 

, 

8. 3.ll8HH9 H o6opy .llOB8HHe 9KCnepHMeH-
TanbHOrO KOpnyca N!! 108 n.fiO 316,612 

, 

9. 06opy .llOB8HHe H MOHTI'UK:Hble pa6oThi 
M3H 579,25 

, 

10. 06opy.llOB8HH9 H MOHT8>KHbl9 pa6oThi 
B Kopnyce 1-A n.l:33 57,203 

, 
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11. 06opy.noaauue H MOHTa:>K ueuTpanbH:.xx 
SKcnepHM9HT8nbHbiX M8CTepCKHX - 44,334 Tblc,py6. 

12, 3.naHHSI peMOHTHO-CTpOHTenbHOrO ue~a - 17,662 
, 

13. BHelllHHe ceTu: ao.nonpoao.n, KaHar:H38UHSI, 
TennoceTb - 38,680 - , -

14. BnaroycTpoAcTao H .noporu 
nB3, n.s~n, nH<t>, .n.SIP - 97,348 - , -

15. KupnuquhrA CKna.n .neTaneA aaTorapa:>Ka 
Ol1.Sil1 - 13,462 

, 

16. Hapy:>KHble Ka6enbHble ceTH - 9,581 
, 

17, .0ononHHT9nbHbl9 CTOHMOCTH p83Hbi;~ 06'b9KTOB - 28,12 - , 

6) Ha oT.nen KanuTanbuoro cTpoE TenbCTBa l1HCTHTyTa ao3no:>Keuo coopy:>Keuue :>KH

nblx H KynbTypuo-6biTOBbiX 3.D:8HHA no 1'HTyny :>KHnHIUHo-KOMMyHanbHOro OT,D:ena r • .Uy6Hbl 1 

cpHH8HCRpOB8HH9 KOToporo OCyiUeCTBnSIE•TCSI rocKOMHT9TOM no Hcnonb30B8HHIO aTOMHOft 

SHeprHH CoaeTa MHHHCTpoa CCCP. 

nnaH K8nHTanbHbiX BnO:>K9HHA H8 :TpOHTenbCTBO 06'b9KTOB ropo.na Ha 1964 r. COC

TaBnSleT CYMMY 1580 TbiC,py6, 

Ocaoeuo cpe.ncTB B 1964 ro.ny: 

Bcero 

CTpyKTypa KanuTano
ano:>KeHHA 

CTpOKTenbuo-MOHTa:>KHbie pa6oTbi 

06opy .noaaHue, cnauuoe B MOHT.:t:>K 

npoque 38Tp8Tbl 1 

a TOM qucne npoeKTHbie pa6oTbi 

nnaH 
Ha 

1 964 r, 

1580,0 

1420,0 

80,0 

80,0 

20,0 

'P8KTHqeCKH % Bhmon-
BbinOnH, B H9HHSI 
1964 r. 

1700,0 107,6 

1555,0 109,5 

109,0 136,3 

36,0 45,0 

27,0 135,0 

nnaH BBO,D:a B SKCnnyaT8UHIO B 1964 r. 6bln yTB9p:>K.D:9H B cyMM9 1510 TbiC,py6. 

cJlaKTHqeCKH nnaH Bb!IlOnHeH Ha 1536 Tl>IC, py6, 

2 
Bae.neuo a CTpoA 6208 M :>KHnoJt nnoma.nH, naTonoro-auaTOMHqecxul Kopnyc, .noM 

ToproBnH, peKOHCTpyHpOB8HHblft .D:OM KJnbTypbi, Hapy:>KHbl9 C9TH - BO,D:OnpOBO.D: 1 KaHanH38-

UHS11 TennoceTH, Ka6enbHbie ceTH, aaTo.noporu, npOH3BO.D:HnHcb pa6oTbi no 6naroycTpoAcTay 

ropo.na. 
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PHc. 102. B .UoMe ToproanH. 

4. ~aTepHanbHO-TeXHH'IeCKOe CH80)KeHHe 

3a 1964 I'O.ll OT .nen 000py .ll0B8HHH H TeXHH'IeCKOI'O CH80)KeHHH no Bbl.lleneHHbiM 

YfHCTHTyTy CoaeTCKHM npaBHTen&cTBOM cpou.naM, a T8K)Ke aa C'I&T o6opy.noaaHHH, nocTaa

nHeMoro YfHCTHTyTy H3 CTpau-yqacTHHU, npHOopen o6opy.llOB8HHH H M8T9pHanoB .llnH Ka

llHT8nbHOI'O CTpOHTenbCTB8 H ooecneq&HHH HayqHo-Hccne.llOB8TenbCKHX Hy)K.ll YfHCTHTyTa 

Ha cyMMY 7030,2 TbiC.pyo: 

ua Beurepcxo:A Hapo.nuoa PecnyonHKH - npHoopbi H pa.nHo.neTanH ua cyMMY 42600py6., 

Ha 1epMaHcxoa DeMoxpaTH'Iecxoa Pecny6nHKH - npH6ophl H cpoToyMHO)KHTenH ua 

cyMMY 12.106 py6., 

ua Tion&cxo:lt Haponaoa Pecny6nuxu - n pu6opbr ua cyMMy 21.855 py6.> 

ua qexocnoaauxoa CouuanHCTH'Iecxo:A P ecnyonHKH - MeTannope*ymee o6opynoaauue 

Ha CYMMY 301,666 pyo. 
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3a 1964 rO.ll CO CKJ18.ll0B OT .ll8J18 o6opy .ll0B8HIHI ll T8XHH'18CKOrO CH86:>K 9HHSI Bhi.ll8HO 

M8T9pH8J10B H o6opy .llOB8HHSI H8 CYMMy 7510,8 ThiC.py{. 

3H8'1HT8J1hH8SI pa60T8 6hiJ18 npO.ll8J18H8 no BhiSIBJ'I•~HHIO HeHy:>KHhiX H H9J1HKBH.llHhiX Ma

T8pH8J10B, npH60pOB H o6opy.llOB8HHS1 1 H8XO.ll.Hll:JfXC.H H8 CKJ18.ll8 H B J1860p8TOpHSIX 1 KOTO

pbi8 MopanhHO ycTapenH .nnsr cospeMeHHoro cpH3H'l:ecxoro 9KcnepHMeHTa. B 1964 r. 6hmo 

pe8J1H30B8HO H8HY:>KHOrO l1HCTHTyTy OOOpy.llOB8H.IISI, npHOOp03 H .llpyrKX M8T8pH8J1bHhiX 

U8HHOCTeil: Ha cyMMY 966,5 T.p. EcnH H8 1 SIHB8p.H 19t4 r. OCT8TKH TCJB8pHo-MaTepH8J1hHhiX 

U9HHOCT8il: COCT8BJ151J1H 1501,8 T.p., TO Ha 1 SIHB8p.H 1965 r. OHH COCT8BJ1SIIOT 1021,2 T.p. 

5. n pOH3BO.llCTB9HHhi9 nO.llp83.ll8J18 IIH.H HHCTHTyTa 

B 1964 ro.ny npoHaao.n:cTBeHHhie no.apas.n:eneHHSI l1HCTHTyTa, K 'l:Hcny KOTOphiX OTHo

CSITCH: OT.ll8J1 rnaBHOrO 9HepreTHK8 ( KOT8J1bHhiA uex, Il ex BOAOnpOBO.ll81 K8H8J1H38UHH 1 ra-

3HcpHK8UHH H 9J18KTpouex) 1 U8HTp8J1hHhi8 9KCnepHM8HT8TlbHhi9 M8CT9pCKH8 1 peMOHTHOCTpoH-

T8J1hHhii!: uex, Tp8HCnopTHhiH OTA8J1 1 OT.ll:8J1 T8XHH'I8CKO!!: CBH3H, TenJIH'IHO-II8pHHKOB09 xo-

3Sii!:CTB0 1 rOCTHHHU8 
11 

.Lly6Ha" npO.ll8J18J1H 3H8'1HT8J1hH f'IO paooTy no OOCJ1Y:>KHB8HHIO Hy:>K,n: 

VfHCTHTyTa H ,n:pyrHX opraHH38UHA ropo,n:a. 8hiiiOJ1H9H 1J18H TeKyll.Iero H K8nHT8J1hHOrO pe

MOHT8 3A8HHi!: H COOpy:>KeHHi!: l1HCTHTyTa H 8BTOM06HJ1bHhiX nepeB030K rpyaoB. 

cpHH8HCOBO-X03HACTB8HH8.H A8SIT8J1hHOCTh npOH3BCACTB8HHhiX no,n:paa,n:eneHHi!: l1HCTH

TyTa OCYll.I8CTBJ1H8TCSI no npHHUHny C8MOOKynaeMOCTH. 8hiiiOJ1H8HH8 9THX 38.ll8HHi!: no.npas

.ll:8J18HHSIMH B 1964 ro.n:y xapaKTepHayeTc.H cne,n:yiOll.IHM o6oeMOM paooT: 

HaHMeHOBBHHe npo,n:yKUHH 

H ycnyr 

nap TOB8pHhiA 

neperpeT8SI BOA8 

Bo.n:a ropH'IB.H 

Bona aon:>KcKasr xono,n:HaSI 

Bo.n:a apTesHaHcKasr 

r a 3 

CTpoHTenhHo-MoHTB:>KH. pa6oThi 013 

0TpeMOHTHpOB8HO :>KHJ'IOi!: nJIOll.I8AH 

nepeB839HO rpy30B rpy30BbiMH 

8BTOMOOHJ1SIMH 

0Tp800T8HO MfqaC rpy30BhiM 

8BTOTp8HcnopTOM 

0Tp800T8HO Mf'IBC 8BT06ycaMH 

0Tpa60T8HO Mfqac cneUM8WHH8MH 

H M8X8HH3M8MH 

!3bip8ll.I8HO OBOll.IeA B T8nJ1HU8X 

tlhip8ll.I8HO UB8TO'IHOi!: pacca,n:w 

E.llHH' 

H3M. 

T.r.Kan. 

3 
T.M 

_,_ _,_ 
TH. 

T.p. 

2 
T.M 

- , -· 

, 

Kr. 

T.w r. 
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nnaH 

66 

151,3 

100,8 

2523 

600 

750 

111,6 

10 

1532 

107,7 

12,6 

26,5 

18700 

545 

1964 ro,g 

0T'I9T 

56,3 

157,2 

92,1 

~582 

880 

881 

143,1 

12,6 

1573 

120,7 

14,7 

32,8 

19780 
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OT~en rnasHoro aHepreTHK81 KpoMe 6ecnepe6oAHoro caa6~eHHH na6opaTopHA H ro

po~a napOM1 BO~OA 1 ra30M 1 BbinOJIHHJI 60JiblliOA 06'beM pa60T no C8HT9XHHqecKHM H 9JI9:K

TpOMOHT~HblM pa60T8M1 B TOM qHCJie HO peMOHTy KB8pTHp 1 o6me~HTHA 1 lllKOJI H .ll9TCKHX 

yqpe~~eHH:l!: 1 M8r83HHOB1 60JibHHUbi H ~pyrHX o6'b9KTOB. 

UeHTpanbHbie aKcnepHMeHTBJibHbie MacTepCKHe BbiUOJIHHJIH ycTaHOBJieHHbiA nnaH no 

H3rOTOBJI9HHIO H9CT8H.ll8pTHOrO H M9JIKOt;epH:l!:HOrO o6opy~OB8HHH ~JIB Hy~~ Jia6opaTopHA 

YlHCTHTyTa. 

VIa KpynHbiX pa6oT1 npose.neHHbiX ueHTpanhHbiMH aKcnepHMeHTaJihHbiMH MBCTepcKHMH 

B 1964 ro.ny 1 CJie.nyeT OTM9THTb H3rOTOBJI9HHe K8pK8C8 .llYBHTOB H lllHMM .llJIH yCKOpHTe

JISI Y-300 Jla6opaTopHH sr.nepHbiX peaKuHA1 HecTaH.napTHoe o6opy .nosaHHe .nnsr a.naHH:l!: 

cneuoTCTO:l!:HHKOB PXJI H ~p. 

B 1964 r. B U3Me senHch pa6oTJ·I no Har·oTOBJieHHIO .nsyxMeTpoao·:l!: so.nopo.nHoA 

KaMepbr H KaMepbr ycKopHTensr Y-200. 

nporpaMMa 1964 ro~a no npOH3BO~CTB9HHbiM IIO.llp83~6JI9HHSIM xapaKTepHayeTCSI B 

L:.eHe~HOM Bbipa~eHHH CJie~yiOlUHMH UK :ppaMH: 

HaHMeHosaHHe no.npaa.nenei.H:l!: 

ors 
U3M 

TpaHcnopTHbi:l!: oT~en 

PeMoHTHO-cTpoHTeJibHbr:l!: uex 

OT.nen TeXHHqecKo:l!: cssraH 

TennHqHo-napHHKoeoe x-so 

rocTHHHU8 *Jly6Ha' 

Bcero no no~paa.neneHHSIM 

TinaH 

167814 

39511 

450 

470 

71,2 

6312 

131,2 

32591 1 

1964 r 
0TqeT % 

( TblCo py6.} 

169413 10019 

37118 9411 

49312 10916 

50312 10711 

7411 10410 

6513 10313 

12818 8812 

333017 10212 

3a HCKJIIOqeHHeM U9HTp81IbHblX 9KC nepHM9HT8JibHbiX M8CTepCKHX H rOCTHHHUbl 1 BC9 

npOH3BO~CTB9HHbi9 IIO.llp83,lleJieHHSI nep·~Bb!UOJIHHJIH nnaH Bbipa60TKH Ha O,llHOrO pa60TaiO

LUero1 qTO BH~HO H3 npHB9,ll6HHO:l!: HH~e Ta6JIHUbi 1 r.ne YK838H8 nJiaHHpyeMasr H ,llOCTHr

HyTasr Bbipa6oTKa Ha O~Horo pa6oTaiOlllero no Ka~.noMy no.npaa~eneHHIO sa 1964 ro.n B 

py6nsx: 

l9o 
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HaxMeHosaHHe no.p:paa.lleneHH ll 
1964 ro,g 

DnaH 0T'I9T % 

or3 6170 6517 105,6 

U3M 2439 2367 97,1 

TpaHcnopTHbiA OT.llen 2250 2454 109,0 

PeMOHTHo-cTpOHTen&HbiA uex 2190 2541 116,0 

0T.llen T9XHH'19CKOA CBR3H 2848 3087 108,4 

TennHua 1975 2382 118,0 

rocTHHHU8 1381 1370 99,2 

Bcero no no.llpaa,lleneHHSIM: 3205 3462 108,0 

KaK BH.llHO H3 aroA Ta6nHUb1 1 s ueJtOM no npoH3BO.llCTBeHHbiM no,llpaa.lleneHHSIM Bbl

pa60TKa H8 O.llHOI'O pa60T8IOIU9I'O npeBbiCHna 38.ll8HHYIO H COCT8BHna 108%. 

B peayn&TaTe xoaSIACTBeHHOA .ll9RTHn&HOCTH npoHaBO.llCTBeHHble no.llpaa,lleneHHR 

J1HCTHTyTa nony'IHnH npH6bln& s cyMMe 42930 py6. 59 Kon. 

a. OxpaHa Tpyaa, TeXHHKa 6e3)ll8CHOCTH H npoMC8HHT8pHSI 

B 1964 ro.lly 6bm npoae.lleH PSI.ll OJ:>raHH38IIHOHHo-TexHH'IeCKHX MeponpHSITHA, Hanpas

neHHbiX H8 yny'llUeHHe ycnOBHA Tpy .ll8 H 5e3onacHOCTH pa6oT. 

Me>K.lly .llHpeKuHeA H npocpcOI03HbiM KOMHTeToM l1HcTHTyTa 6binH aaKniO'IeHbl corna

weHHSI no npose,lleHHIO MeponpHRTHA no cxpaHe TPY.lla, TeXHHKe 6eaonacHOCTH H npoMcaHu

TapHH HS 1964 I'O.ll 1 KOTOpble BblllOnHeHbl B yCT8HOBneHHbl9 CpOKH. 

Ha BblnonHeHHe MeponpHSITHA 6blno uapacxo.lloBaHo 

a) Ha T9XHHKy 6eaonacHOCTH 

6) HS B9HTHnRUHIO 

B) Ha caH6biTyCTpOACTB8 

54500 py6neA 

5400 py6neA 

13000 py6neA 

73800 py6neA: 

C 1 OKTR6pSI no 15 HOR6pg 1964 ·r. B J1HCTHTyTe 6bi.J! OpraHH30B8H H npOB9Jl9H ofS

IU9CTB8HHbiA CMOTp COCTOSIHHSI T8XHHKH 6eaonaCHOCTH 1 oxpaHbl TPY.ll81 npOMbllUneHHOA ca

HHTapHH H llO>KapHoA 6eaonacHOCTHo 
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O:S H3:SP AHHH LlHPEKTOPA 
O:S'bEJIHHEHHOrO HHCTHTYT A 1taEPHbiX HCcnE.llOBAHHR 



BblnHCKA 

H3 npOTOKona coeemaHHSJ KoMHTeTa no.IHOMO'IHhiX npencTaBHTenea 
npaBHTenbCTB focynapCTB -qneHOB Q{;'beJ]HHeHHOT'O HHCTHTyTa 

SJJ]epHbiX HCCne}lOB8HH:it 

lly6Ha 11-12 srHaapsr 1965 rona 

v. 

B CBSJ3H c HCTe'leHHeM cpoKa nonHONO'IHA nupeKTopa Oo'beJJHHeHHoro 

HHCTHTyTa SJJ]epHbiX uccnenoeaHHA npo<lJeccopa ll.H. BnOXHHUEBA, pyKoaon-

CTBYSJCb CTaTbeA 20 rnaebr Y1 YcTaBa Ofi'beJJHHeHHoro HHCTHTyTa, KoMHTeT 

nonHOMO'IHbiX npeJ]CT8BHTeneH: cornaCHnCsr C npenno)!{eHHeM nonHOMO'IHOT'O 

npenCT8BHTensr npaBHTenbCTBa CCCP TOBapuma nETPOCb.HHUA A.M. 00 

H30p8HHH JlHpeKTOpOM 0o'beJlHHeHHOT'O HHCTHTyTa SJJ]epHbiX HCCneJ]OB8HH:it 

aKaneMHKa BoroniOBOBA HuKonasr HuKonaeaaqa. 

KoMHTeT nonHOMO'IHbiX npeJ]CT8BHTen.~a rocynapCTB-'IneHOB Oo'beJ]H-

HeHHoro HHCTHTyTa Bhlpa)!{aeT 6naron8pHOC1'b npo<iJeccopy .n.H.BnOXHHUEBY 

38 oonhwyiO paooTy, nponenaHHYIO HM 38 nHpuon p860Tbi a 11HCTHTyTe. 
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TIPHflO)KEHH.H 



C II H C 0 K 

~OKJia~oB, rrpe~cTaBJieHHHX OH.RH Ha 
XII Mex~yHapo~HYD KOH~ep~HUHD rro 

cpH3HKe BhiCOKHX 3HeprHM H HrrrrapaType 

IlpHJIO:IeBHe I. 

I. BaH DH-qaH KHM XH HH, E.H. KJia~HHUKaH, r.H. Korr~~OB, A.A. KysHeUOB, H.H. MeJibHHKOBa, 
HryeH nHH Thl, E.C. COKOJIOBa. "IIOHCKH pa~HaUHOHHhl~ pacrra~OB pe30HaHCOB c yqacTHeM A -
rHrrepOHOB." 

2. B.A. EeJIHKOB 1 A.B. EOH~EHeB~ BaH DH-qaH, B.H. B~KCJiep, H.M. BHpHCOB, KHM XH HH, E.H. 
KJI~HHUKaH, A.A. KysHeUOB, ~ M. MaJibUeB, HryeH n~H TH, B.H. lleHeB, M.H. COJIOBbeB. 
"Pox~eHHe A(!:,-rHrrepOHOB H K0-Me30HOB rrpH B3aHMO,~etiCTBHHvt-'Me30HOB c 3HeprHeM 7 rsB c 
yrJiepo~ou." 

3. B.A. EeJIHKOB! B.H. BeKCJiep, H.M. BHpHCOB, E.H. Klla~HHUKaH, r.H. KorrHJIOB, A. MHxyJI, B.H. 
lleHeB, E .c. UoKOJIOBa, M.H. CoJIOBbeB. "QJt -Me soH me pesoHaHcH, pox~eHHHe co cTpaHHHMH 
qacTHUaMH BO B3aHMO~e~CTBHHX rrpH 7,5 rsB/C" 

4. B.A. EeJIHKOB, H.M. 0BHpHcoB, E.H. KJia~HHUKaH, B.H. lleHeB,, E.C. CoKoJioBa, M.H. COJIOBbeB. 
"HsyqeHHe A J<.. • H K K- nap, pox~eHHbiX B <rt:-p -B3aRIIfO~e~cTBHHX rrpH 7, 5 raB/c". 

5. 

6. 

B.C. KypOaTOB, 3.H. MaJibUeB, A.H. MacJiaKOB, n. il~HTep, r.M. CTamKOB, H.B. qyBHJIO, A.H. 
IIIKJIOBCKaH. 3HepreTHqeCKHe crreKTpb! H yr JI0Bhl6 KOpp 3JIHUHH B /C.e a pacrra~ax". 

E. Eor~aHOBHq, T.noOpOBOJibCKH~, H.A. HBaHOBCKaH, B.M. MaJibUeB, r.H. lleHqeB, A. ~HJIHIT
KOBCKHM. "HCCJie~OBaHHe B3aHMO~eMCTB~g vt- -M830iOB C HMITYJibCOM 9 raB/C C H~paMH KCeHO
Ha, corrpoBox~aeMbiX pox~eHHeM A H K ". 

7. K.n. TOJICTOBo "~opua HMITYJibCHOro CIT6KTpa B CTOJIKfOBeHHHX qacTHU." 

8. 

9. 

H.M. rpaMeHHUKH~, T.KaHapeK, A.C~ MapTh!HOB~ E.HH~HrrOpyK, r. CeMamKo, n.A. THXOHOBa, E. 
nocKeBHq, K. 3cKpe~c, 3. CTpyraJibCKH~, T. GeMHpqfK. "HsyqeHHe pa~HaUHOHHHX pacrra~oB He~T
paJibHbiX pe30HaHCHh!X qacTHU". 

H.M. rpaMeHHUKH~, n.c. OxpHMeHKo, E. CJIOBHHCKH~, 3. CTpyraJibCKH~. "OueHKa ceqeHHH rrepe-
3apH~KH Q)'C- -Me30HOB Ha KBa3HCB000~Hb!X rrpOTOHaX rrpH 9 rsB", 

IO. H.M. rpa.MeHHUKHt;!:, T. KaHapu, B.M. MaJibU6B~ A. IT)OKem, n.A. THXOHOBa. "KBa3HyrrpyrHe 
lit-- N B3aHMO~e~CTBHH rrpH 3HeprHH 9 raB • 

II. B.~. BHmHeBCKHM, ny DaHb-Ua~, B.H. Mop03~ A.H. R~KHTHH, D.A. TpOHH, ll3HH illaO-U3DHb, 
qzaH BeHb-DM, E.A. illaxOasHH, HH Y-qyaH, K Borrpo,~y o rrpHMeHHMOCTH HsoOapHo~ uo~eJIH oc
pasoBaHHH 1\ -rHrrepOHOB Btt--p B3aHMO~eMCTBHHX", 

I2. n. KHpHJIJIOBa, B. HHKHTHH, A. HOMOcpHJIOB 1 B. llaHTy3B, B. CBHPH~OB, H. CHTHHK, n. CJierreu, 
n. CTpyBOB,M. XaqaTypRH, n. XpHCTOB, M. Illa41paHOBi'l. H ~p. II Yrrpyroe pacceHHHe qacTHU Ha 
MaJihle yrJIH B HHTepBaJie 3HeprH~ 2-10 rs9 ! 

D. B.~. BHmHeBCKHM, ny DaHb-uat;t, B.H. Mop03~ A.B. H:iKHTHH, D.A. TpOHH, ll3HH illaO-U3DHb' 
q~aH BeHb-D~, E.A. illaxOasHH, HH Y-ryaH. HsyqeHH3 yrrpyroro pacceHHHR A -rHrrepoHOB H 
K -Me30HOB Ha rrpoToHax", 

I4. M.A. A3HKOB,J.C· llaHTY.eB, n.B. CHJibBecTpoB, M.H. XaqaTypHH, H.B. qyBHJio."OueHKa ceqeHHH 
peaKUHH -..-p-- ~ 0+1t rrpH HMIIYJIDCe 4,0 rsJ/C". 

I5. r.r. BopoObeB. "llpoeKT MHOrOMeTpOBOM IIY3b!p:bKOBOM KaMepbi". 

I6. E.A. illax0a3HH. "HccJie~oBaHHe HeyrrpyrH·X B3aHMO~eMc'rBH~ ~--Me30HOB c HMIIYJibCOM 3, 85 rsB/C 
C rrpOTOHaMH H H8tiTpOHaMH B H~epHbiX 3MYJibCHHX B MarHHTHOM IIOJie 48 KHJIOraycc". 

I7. B.~. BHmHeBCKHM~ ny DaH:&-uaA, B.H. Mopos, A.B. ThiKHTHH, D.A. TpOHH, ll3HH TaO-U3DHb, 
qlKaHb BeH1-10M, b.A. IllaxOasHH, .RH Y-ryaH. "OOpaso:mHHe nap HePiTpaJibHbiX cTpaHHbiX qacTHU B 
H8MTpOH-HyKJIOHHbiX CTOJIKHOB8HHHX C HMITYJibCOM HeiT)OHa ~0 II r8B/C." 
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I8. B.A. EeRHKOB~ B.H. BeKCRep, H.M. BH}RCOB, E.H. KR~HHUKaH, r.n. KorrHROB, A. MHxyR, 
B.H. lleHeB, ~.C. COKOROBa! M.H. CORCBb8B. "~-M830HHH8 pe30HaHCH, pOX~8HHHe CO CTpaH
HHMH qaCTHUaMH B B3aHM0~8HCTBHRX rrpv. 7,7 r3B/C." 

19. B.A. EeRHKOB, E.H. KR~HHUKaR, M. K~peRapy, r.H. KorrHROB, E.C. COXOROBa H ~p."Heyrrpy-
rHe ~--, B3aHMO~e~CTBHR rrpH 3H8piHH ITHOHOB 7,5 r3B 11

• 

20. P.M. Tiede~eB, M.C. CaHTOB, E.ll. YCTEHKO, D.A. illHTOB. "CHCT8Ma yrrROTH8HHH dO~biDHX CT8KOR 
~RR BO~OpO~HHX rry3HpbKOBHX KaMep". 

21. B.C. KypdaTOB H ~p. ".UBa cnyqa.H pa~!la:UHOHHOro pacrra~a K + --~ + i/io ( " 
22. E.IT. EaHHHK H ~p. "H3yqeHHe rrpo:ueccc:. poJB:~eHHR A. -r"tmepoHOB H K~Me30HOB B o:/c.-p 

B3aHM0~8~CTBHRX rrpH HMITYRbC8 3,9:0,(16 r3B/C." 

23. B.A. EeRRKOB H ~p. "liCCR8~0BaHH8 pe< OHaHCOB B CHCT8MaX CTpaHHHX qacTH:U H cvt~:Me30HOB. 
qacTb I - 6apHOHHHe pe3oHaHcH, qacTI II - M830HHHe pesoHaHcH." 

24. E.C. EacOBa H ~p. "0dJiyqeHH8 3MYJibCli0HHO~ KaMepH COBM8CTHO C HCKpOBOM Ka.Mepo~ B rryqKe 
ITO JIOJB:HT8JibHb!X qacTHU CH.HXpocpa30Tp OHE .• " 

25. BaH DH-GaH H ~p. "lloHcKB pa~HaUHOHHEX pacrra~oB pe3oHaHCOB c yqacTHeM A -rHrrepoHOB". 

26. B.r. rpHillHH H ~p. "liCCJie~OBaHH8 pa~!laQHOHHb!X pacrra~OB pe30HaHCOB H aHaJIH3 peaKUHH C 
pOJB:.li;8H11E:'M H8CKOJibKHX Qfc_ 0 -M830HOB 11

• 

27. A.B. b8JIOHOfOB 11 ~p. ":ill:~KOBO~OpO~HE.R ITY3HpbKOBaR KaMepa 00'D8MOM 55 JI C MaJIHMH CT8KRa
M11". 

28. if.. X. AH11K!;1lf~ 11 ~p. "CTaTHCT11G8CK11~ 1:8TO~ Bb!.li;8JI8HH.R 3apRlK8HHLIX CX8M pacrra~a H aHaRH3 
CBOMCTB ~ -M830Ha". 

29. A.C. BOB8HKO H ~p. "Cerrap11pOBaHHHM }.+-M830HHh!M rryGOK c HMITYJibCOM 2 r3B/C." 

30. B.A. EeJIRKOB, o.r. EydeneB. "XapaKTEPHHe ocodeHHOCTH odpa30BaHHR pacrra~a Bosdyx~eHHHX 
HJKJIOHOB 11 M830HOB rrpH CB8pXBHCOK11X H BHCOKHX 3H8prHRX". 

31. 3. r. Fiy08JI8ll. "AHaJIH3 peaKQHM rrpH BECOKHX 3HeprHRX C ITOMOD!bll rpacpHqecKHX M8TO~OB KHHe~ 
MaTHK11." 

32. 

33. 

B.II.JJB:8JI8ITOB, rr.~;?. EpMOJIOB, B.M. M<,CKaJieB, B.B. CfJHRbqeHKOBI, M. CfJPHMJI. "Yrrpyroe pacce.R
HH8 :_tL-M830aTOMOB Ha rrpOTOHax, ~etTpOHaX H CROJB:HHX H~pax. 1 

B.II. ~8Jl8ITOB, rr.~. EpMOJIOB, D.B. Kc.THmeB, B.M. MocKaJieB, B.B. CfJHRbqeHKOBl M.CfJpHMR. 
"KaTaJI113 OTPH:UaT8JibHHMH MlOOHaMH R~8JIHO:l1 peaK:UHH CHHTe3a a+ c(. - He~+ n I. 

34. O.A. 3at1MH~opora, M.M. KynroKHH, P.M. CynReB, M.B. CfJaROMKHH, A.M. QHRHrrrroa, B.M. UyrrKo
C11THHKOB, D.A. WepOaKOB. "K o:ueHKe MaccH MIOOHHOro HeMTpHHo". 

35. B .M. ITeTpyxHH, D • .n. IIpoKomKHH. Pa~Hc.:U110HHHM 3axBaT ocTaHOBHBmHXCR QJt--M830HOB R~paMH." 

'36. TI.l'l. Tian11~yc. "0 KOMITTOH-3cpcp8KT8 Ha ITOJIRp1130BaHHbiX rrpOTOHaX." 

37. B.II • .UJB:8JI8TIOB, E.M. roJIOB11H, B.C. Ht~8JB:~11H, B.II. CaTapoB. "IIOJI.HpH3aUHR 11 ~8ITOJI.HpH3aQH.R 
B KBa311ynpyroM p- n pacceRH1111 np11 e:n:epr1111 635 M3B." 

38. II.M. BacHJieBCK11i1, B.B. B11mHRKOB, A.L TRITK11H. "1'13MepeH11e rrOJIRpH3aU1111 rrpoTOHOB oT~atiH B 
ynpyroM <tfi:p pacceRH1111 rrp11 3Hepr11L 300 M3B. 

39. T • .n. DJI0XHHU8Ba, B.r. rpe08HH11K" B.L :~yKOB, A.B. KpaB:UOB, r. TIHCIMaH, n.n. HeMeHOB, 
I .II. CeJI11BaHOB, DaHb JKyH-cpaH. "uueHI:a KOHCTaHTbi rrpouecca k' +rill - QJt + d H3 aHaJIH3a 
p8aKU1111 QJt- +- p -- oJ'C.- +- Y + p'~ , 

4C. T • .n. DJIOXMHU8Ba, B.r. rpe08HH11K, B.i". ::jr>:OB, A.B. I\paBUOB, T. TI110MaH, n.n. HeMeHOB, 
r .I1. CemlBaHOB. "1'13yG8H118 M8XaP.H3Ma Heyrrpyroro ('ifCp) - B3aHM0~8MCTB11R rrpH KHH8THG8CKO~ 
:JHeprHH \[j[ --M830HOB 340 l;~3B." 
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41. D.M. Ka3apHHOB, <P. Jlerap, r. ITeTep, A.<P. ITHI:apeB, K.M. <PaJI.b6pyx. ''113:u:epeHHe K03qxpHQMeH
TOB CIIHijOBOti KOppeJI.IIUHH Cnn. H CICP B yrrpyrOJl p- p pacce.IIHHH IIpH 3HeprHH 315 M3B IIO,ll; yr 

Jio:u: 45 B c.n.:u:." 

42. JI.C • .A.xrHpett, D.IT. KY¥e~HH, C.E. HypymeBlrB.JI. COJIOB.b.IIHOB, r.n.CTOJieTOB. "Corroc:raBJieHH 
pe3yJI.bTaToB aHaJIH3a N'- t1 H p -C pacce.aHHH II)H 660 MsB. 

43. M.M. EyTcJioB, B.H. Ko:u:apoB, O.B. CaBqeHKO. ''H3oTpomre..a pa3p.a,nHa.a Ka.Mepa ,nJI.a perHcTpanH 
:rpeKOB peJI.IITHBHCTCKHX 3ap.aJB:eHHWC qacTH:U." 

44 • .K).A. EancoB, C.A. EyHJ!TOB, B.M. CH,nopoB, B.A • .Rp6a. "lLBo~HaSI nepe3apSI,nKa dfi+_:u:esoHOB 

45. B.C. EBceeB, <P. KHJI.b6HHrep, B.C. PoraHoB, B.A. qepHoropoBa, M.M. illH:u:qaK "AcH:U::U:eTpHSI B 
yrJIOBO:U: pacnpe,neJieHHH H8tiTpOHOB Bh!COKO~ 3H8]JfHH OT MD-3aXBaTa B cepe." 

46. O.A. 3~KH,nopora, M.M. KyJIDKHH, E.B. CTpy:u:H:ICKH~, P.M. CyJI.IIeB, M.B. <PoJIOMKHH, A.M. <PH
JIHnnoB, E.M. llyrrKO-CHTHHKOB, D.A. mep6aKOB. "HOBHe ,naHHhle 06 OTHOmeHHH ilaHO~CKOrO B 
He ' H .a,nepHHe ~op:u:-~aKTOphl B nponecce MD··3aXBaTa." 

47. D.M. Ka3apHHOB, <P. Jlerap, JI.<P. llHcapeB, A.M. Po3aHOBa, D.H. CH:U:OHOB."M3:u:epeHHe napa.MeT 
pa ll.pn B ynpyro:u: pacceSIHHH npH sHeprHH npOTI)HOB 605 MsB." 

48. B.H. ITeTpyXHH, D.,II,.ITpoxomxHH. "HccJie,noBaHHe dfc -:u:e3oaTOKHhlX nponeccoB." 

49. H. Eh!CTPHnKH, E.M. roJIOBHH, P.R. 3yJI:oKapHeea, C.B. Me,nBe,n.b, B.M. HHKaHopoB. A.<P. llHca"" 
peB. "CIIHHOBB.J! KOJ)peJI.IIUH.II IIpH ynpyro:u: pacce,IHHH IIOJIHpH30BaHHh!X IIpOTOHOB Ha npOTOHaX 
rrpH sHeprHH 610 ~3B." 

50. M.A. MyCHH, B.H. ITeTpyxHH, n.,n. IlpOKOmKHH. 'H3:u:epeHJie BepO.IITHOCTH pa,nHanHOHHOrO IIOrJIO
~eHH.II ~ -:U:e30HOB B ,D;e~TepHH." 

51. ,n.E. IlOHTexopBo, P.M. CyJineB. "ITapa:u:e:rp MJimnJIJI B ~-- e- -pacna,ne." 

52. A. MeCTBHpJimBHJIH H ,np. "HccJie,D;OBaHHe CII8KTP'lB H yrJIOBh!X KOppeJI.and qacTHU B pacna,nax 
1<2 - e ! t7t !: v (i) J': 

53 • M. r. Memep.aKOB • "3KCIIepH:U:8HTaJI.bHhle HCCJie,D;OBa:IHSI H ~a30Bhl~ aHaJIH3 pp-B 3aHllO,D;e~c TBHli B 
06JiaCTH O,li;HHOqHOrO 06pa30BaHH.II dJi; -:U:e30HOJ". 

54. ,TI:. HJiry0H ,np. "3KCIIepHM8HTaJI.bHOe Onpe,neJieHHI~ BepOHTHOCTH pacna,na !l;- Qqfc B HaKJIOHHO 
nyqxe K2 - Me30HOB." 

55. D.A. EaTycoB H ,np. "PeaKnHH ifC - + p -- Q7/;. +- + QJt- .,. n. B6JIH3H nopora." 

56. H.M. BacHJieBCKH~ H ,np. "MccJie,noBaHHe yrJIOBOJ KoppeJIH:UHH ra:u::u:a-KBaHToB, o6pasyDJI(Hxc.a 
rrpH saxBaTe oTpHnaTen:oHhlx <:Vt -:u:e30HOB npoT,lH&m:." 

57 • D.M. Ka3apH.HOB H ,np. "3KcnepHMeHTaJI:OHOe HCC,l8,li;OBaHHe HYK1IOH-HYK1IOHHOrO B3aHMO,D;ei1CTBHSl 
H ~a30Bh!li aHa1IH3 HJK1IOH-HYK1IOHHOrO pacce.aHH,I B HHTepB8.1Ie 3HeprHi1 20-630 M3B. 11 

58. B.r. 3HHOB H ,np. 11 ATO:u:Hhl~ 3aXBaT :u:DOHOB B X:l:u:Hll:eCKHX C08,li;HHeHHHX 11
• 

59. M.M. KyJIDKHH H ,np. "Ilonyt~eHHe CTpH:u::u:epHOrO )8JB:H:U:a B ra30pa3pH,D;HO~ Ka:u:epe, 3aiiOJIH8HHO~ 
f81IH8M npH pa3JIHt!Hb!X ,D;aB1I8HHHX 11

• 

60. B.A. MemepSIKOB H .np. "MexaHH3M HCIIYCKaHH.II JB:8i)TKHX )" KBaHTOB B peaKUHH Qli.., N -tfi+di...tJ/.
1 

61. B.B. Ea6HKOB H ,np. "T.axenhle :u:esOHH H JIOKan:o:m~tl~-noTeHnHan". 

62. D.A. EaTycoB H ,np. ",TI:BO~Ha.a nepe3ap.a,nxa cVt-:u:esoHOB." 

63. B.H. Ko:u:a~oB, O.B. CaBt~eHKO "M3oTponHa.a pa3).11,1J;Ha.a xaMepa c BO,nopo,nHh!M H renHeBh!M Ha
nonHeHHe:u: • 

64, H.M. BaCHJI8BCKHi1 H ,np. "cila30Bh!ti aHa1IH3 pacC,~.IIHHSl Q/[,. -:U:830HOB Ha BO,D;Opo,ne IIpH 3HeprHH 
310 MsB". 

65. ,n.H. E1IOXHHU8B, r .11:. KonepoB. "AHa1IH3 MHKp0:1pH1:1HHHOCTH." 

66. B.H. OrHeBeUKH~. M.B. IIon:y6apHHOB. "CnHH H ~:H:u::u:eTpHH B3aHMo,nei1cTBHt1". 
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67. B.r. K8.,li;HmeBcxxtt. Teopxa nOJUI B KBaHXoaox npoctpaHcne-BpexeHx." 

68. P.PoHqxa, A. PoHqxa. "AHaAK3 yrAOBOrO pncnpe~exeHHJi BTOpxqHHx qacTH~ B HYKXOH-HYKAOH
HHX CT OXKHOBeHHJiX IlJlH y.1II>TPB.-Bb!C OKHX 3HHprHHX" •. 

69. TI.~. COAOBbeB. "H3xyqeH:Ke KHrKHX ¢0TOH03 H ~HcnepCHOHHHe OTHOmeHHH B KBaHTOBOM 3A8KTPO• 
~J4HSJmKe." 

70. c.M. BHxeHbKH«, P.M. PHH~MH. "O peaxu:m:11 p + p -- e + e 
D;SJm." 

C TIOXKpJ430BaHHHXK qaCTB-

71. A.B. ~pellOB, o.~. 3aBbHXOB. AcHMIITOTIRa rpa¢oB ~e«HwaHa". 

72. B.H. BaxyeB. "AHOKaXbHHe ocodeHHOCTK H onpe~eneH:Ke allTIXHTY~ HeKOTOpHX npoD;eCCOB". 

73. n.r. 3aCTB.BeHKO, A. ~XOK. "PemeH:Ke KKI:eT:KqecKHX ypB.BHeHKM TeOpi411 llHOrOEpB.THOrO pacce
HHHH no lleTO~y CTB.~MOHB.pHO~ ¢asH". 

74 • .H.A. CKOpO,lUl:HCKMMl. "I'pynna TiopeH~a 11 :KHTerpB.][bHHe npe~CTB.BXeHHJi B TeOpU noxs:". 

75.C.H. COKOAOB."HeAOKB.AbHHe TIOTeHUHB.XH J4 :iOSllOXHOe HapymeHHe Bose H ~epKH CTB.TXCTHK npK 
BHCOKHX 3HBprMHX." 

76.P.H. ~aycTOB:KBB.SHTIOTeHUHB.XbHHM KeTO~ B S8.,ll;aqe Od ypOBHHX 3HeprKK CMCTellH ~Byx qacTKD;". 

77. B.A. Apdy3oB. "0 BOSMOXHOCTH reoMeTpxqecxo« MHTepnperaD;HM cxadHx B3aHMO~e«cTBHMl xenro
HOB." 

78. II.C. HcaeB, B.A. Memeps:xoB, r.M. P8.,ll;yrxM«, A.H. TaOaqeHxo. "PenaTMBMCTcxxe nonpaBKH x 
S J4 p -BOXHB.M~ -N pacceRHMS:". 

79. II.C. li!caeB, ~. CJat:T. "ITpHlleHeHHe KBB.SN:noTeHUHB.XbHOrO lLeTo~a K pacceHHHil Q"/C -KeSOHOB Ha 
HYKXOHax". 

80. 51. KBe~HHCKHMl, IT. illypB.HbH. "YpaBHeH:Ke EeTe-COXnHTepa B CHMMeTpHqHo« MeSOHHO« TeOpHK". 

81. A. BoHqypa, r. ~OllOKOm, II. lllypaHDH. "·PepllH-BSaKlLO~eMcTBMH npH Bb!COKHX 3HeprHax". 

82. r .. Xedep~ A. KroHeX:b. PYHK~HOHB.XbHb!M lleTO~ ~X$[ BblqHcJieHHS: 2-ToqeqHQ~ cPYHKUHH - (¢ep:am:OH· 
HHe TIOJIS:J, 11 

83. r. Xedep, r.D. KaM3ep. "PYHKUHOHB.JibHHrt MeTO~ ~JIR BblqHcneH:KH 2-ToqeqHHX ¢YHK~M« - dOSOH
.H:bl e TIOXH • 11 

84. A.A. TioryHOB H ~p. "AcHMTITOT:KqeCKHe COOTHOmeHHR Mex~y aMTIXHTy~aMH pacceHHHR B XOKB.XbHOM 
TeOp:KH IIOXH." 

85. A.A. TioryHOB J4 ~p. "BHCIDHe CHMMeTpHH CHXbHHX B38.HMO~e«cTBH« H 8.CHMIITOTJ4qeCK:Ke COOTHOme~ 
HHH MeE~Y ceqeHHHMH Me30H-dapHOHHOrO pacceHHHH." 

86. A.A. noryHOB, A.H. TaBXeXH~3e. "KBasunoTeH~HB.JibHhl« MeTO,ll; B TeOpHH TIOJIR". 

87. B.A. ApdysOB H ~p. "HccJie~OBB.HHe 8.118..I:KTJ4qecKHX CBO«CTB B.MTIAHTy~ pacceRHHH B S8.,ll;aqax 
rpex TeJI." 

88. E.A.Apdy30B, A.T.PHJIHIIIIOB, O.A.XpycTlJieB."O ~B8.3HIIOTeHUHB.XbHb!X ypaBHeHHHX B KBB.HTOBO« 
TeOpHH IIOJISI," 

89. H.H. foBopyH, H.lii.ITonoBa :oopadorxa cJie,D;OB qacTH~ uanoM 3HeprMH ,D;JIH xaMepH BHJibCOHa c ne-1 
peMeHHb!M MB.fHHTHb!M IIOJieM. · 
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I. 

CTIHCOK 

pador, orrydJIMKOBaHHHX coTJY~HMKaMH 
0d~e~HH8HHOrO HHCTHTyTa RA8PHbX BCCJie~OBaHHH 

B 1964 r. 

TiadopaTOpMR BHCOKHX 3l8pr.11H 

I1pMJIOl!C8HH8 2 

AHKKKHa M. H ~p. OueHKa OTHOCYT8JlbHOH BepORlHOCTH pacrr~a Al; ~ 3vt~~3T~ 1964, 
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