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UE/\111 Ill 3AAA4111 
OSbEAVIHEHHOrO 
lf1HCTif1TYTA 
AAEPHbiX 
IIICCI\EAOBAHIIIIi1 

06be,ll,HHeHHbiH HHCTHTYT H,ll,epHbiX HCCne.n:oBaHHH HMeeT CBOeH uenbiO: 

o6ecrretfeHHe COBMeCTHOrO IlpOB e,ll,eHHH TeopeTHtfeCKHX H 3KCIIepu

MeHTaTibHbiX HCCne,ll,OBaHHH B o6naC T H H,ll,epHOH $H3HKH yqeHbiMH rocy

.n:apCTB - qneHOB lfHCTHTyTa; 

CO,ll,eHCTBHe pa3BHTHIO H,ll,epHO H $H3HKH •B rocy.n:apCTBaX - qneHaX 

lfHCTHTyTa IIyTeM 06MeHa OIIbiTOM H ,ll,OCTH)f(eHHHMH B IIpOBe,ll,eHHH Teo

peTH'ieCKHX H 3KCIIepHMeHTanbHbiX H CCne,ll,OBaHHH; 

IIO,ll,,ll,ep)f(aHHe CBH3H C JaHHTepe COBaHHbiMH HaUHOHanbHbiMH H Me)f(

,ll,yHapO,ll,HbiMH Hay'IHO- HCCne.n:oaa Tenh CKHMH H .n:pyrHMH opraHH3aUHHMH 

B .n:ene pa3BHTHH H,ll,epHOH $H3HKH H H3biCKaHHH HOBbiX B03M0)f(H0CTeH 

MHpHoro IIpHMeHeHHH aTOMHOH 3Hepr HH; 

CO,ll,eHCTBHe BCeCTOpOHHeMy p a 3BHTHIO TBOp'ieCKHX CIIOC06HOCTeH 

HaytfHo-uccne.n:oaaTenbcKHX Ka.n:poa rocy.n:apcTB - qneHoB 11HCTHTyTa. 

BceH: caoeH: .n:eHTenhHOCThiO 11H CTHTYT 6y.n:eT co.n:eil:cTBOBaTb uc

rronhJOBaHHIO H,ll,epHOH 3HeprHH TOTibKO ,ll,TIH MHpHhlX ueneil: Ha 6naro 

acero qenoaeqecTaa . . .. Y cmae OlfJllf, 2Aaea II 



J\A50PATOPII1111 
Ill OCHOBHbiE 
YCTAHOBHIII 
OVIAIII 

lla6opaTOpHH TeopeTHqecKOH ~H3HKH 

lla6opaTOpHH BhlCOKHX 3HeprHH 

CHHXpo~a30TpOH .D:JIH ycKopeHHH npoTOHOB .no 3HeprHH 10 r3B 

lla6opaTOPHH H,nepHhlX npo6JieM 

CHHXPOUHKJIOTpoH .nnx ycKopeHHH npoTOHOB .no 3 H eprHH 680 M3B 

lla6opaTOpHH H,nepHhlX peaKUHH 

IJ.HKJIOTpOHhi . .IJ:JIH YCKOpeHHH MHOr03apH.IJ:HhiX HOHOB 

lla6opaTOpHH HeHTpOHHOH ~H3HKH 

lfMllYJihCHhiH peaKTOp Ha 6biCTphiX HeHTpOHaX 

lla6opaTOpHH BhlqHCJIHTeJihHOH TeXHHKH 

H aBTOMaTH3ai.J;HH 

10 3JieKTpOHHhiX BhlqHCJIHTeJibHhiX MaUIHH 

OT,nen HOBhiX MeTo,nos ycKopeHHH 

.. • 
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BBEAEHVIE 

: 

.. 

06'be.IJ;HHeHHbiH HHCTHTYT .s:,nepHbiX HCCJie
.IJ;OBaHHH ycneiUHO Ha'laJI OCyll.(eCTBJieHHe HO
BOH n.s:THJieTHeii nporpaMMLI csoero pa3BH
THH I 1971 - 197 5 r r. I. OcHOBHoe BHHMaHHe 
B HCTeKIUeM ro,ny 6biJIO COCpe.IJ;OTO'IeHO Ha 
TaKHX nepsooqepe.n;HLIX npo6neMax, KaK co-
3.IJ;aHHe KOMnJieKCa 11Ji p- 2, HCCJie.IJ;OBaHHe 
KOJIJieKTHBHOrO MeTO,IJ;a YCKOpeHH.II H 3KCne
pHMeHTbl Ha cepnyxoscKoM ycKopuTene. 

CTpOHTeJILHLie pa6oTLI Ha 111i Pe- 2 senucb 
c onepe:>KeHHeM rpacbuKa. Ilpo.non:>Kanocb BLI
nOJIHeHHe npoeKTHO-KOHCTPYKTOpCKHX 3a,naq 
no peaKTOpy 111i P- 2 H HH:>KeKTopy JIY- 30, 
6biJ1H HCnbiTaHbl MaKeT nO,IJ;BH:>KHOrO OTpa:>Ka
TeJI.II H MaKeT TenJIOBbi,IJ;eJI.IIIOII.(HX 3JieMeH
TOB peaKTOpa. 3aKa3bl Ha H3rOTOBJieHHe CH
CTeM HliPa-2 pa3Mell.(aiOTc.s: a npoMLIIUJieH
HOCTH. IlpOH3BO.IJ;HJIHCb pa60Tbl no HH:>KeHep
HOMy o6ecne'leHHIO 3KCnepHMeHTOB Ha 3TOM 
peaKTope. 

IlOCTpOeHO rJiaBHOe 3,IJ;aHHe H CTeH.IJ;OBbiH 
Kopnyc OT,nena HOBLix MeTo,nos ycKopeHHH. 
3asepiUeH MOHTa:>K CHJibHOTO'IHOrO JIHHeHHOrO 
ycKopuTen.s: CI1JIYH)l;, ycKopeH .no 3HeprHH 
500 K3B 3JieKTpOHHbiH ny'IOK C TOKOM 2000a 
IHoMHHaJILHa.s: 3Hepru.s: ycKopuTeJI.s: 3 M 3BI. 
l13rOTOBJieH apMHpOBaHHbiH BapHaHT KaMepbl 
a.nre3aTopa-2, Ha TennoM pe3oHaTope .no
CTHrHyT ycTOH'IHBbiH pe:>KHM pa60Tbl npH 
Hanp.s::>KeHHOCTH 3JieKTpuqecKoro non.s: E -

90 KBI eM H MarHHTHoro non.s: H - 10 4 rc. 
Ha ycKopuTene 11HCTHTyTa cbu3HKH BLico

mx 3Hepruii ICepnyxosl 3asepiUeH 6onL
rnoii UHKJI 3KCnepHMeHTOB no HCCJie,IJ;OBaHHIO 
ynpyroro PP- H pd- pacce.s:HHH Ha MaJILie yr
Jlbl. B o6nacTH 3Hepruii OT 8 .no 70 r 3B 
no,np06HO H3y'leHbl 3HepreTH'IeCKHe 3aBHCH
MOCTH napaMeTpa HaKJIOHa ,nuclJpaKUHOHHOrO 
KOHyca ynpyroro pp-H p d-· pacce.s:HH.s: H OT
HOIUeHH.II ,neHCTBHTeJibHbiX qacTeH aMnJIHTY.IJ; 
pi.CCe.IIHHH K MHHMbiM. IloKa3aHO, 'ITO npH 
BbiCOKHX 3HeprHHX npOCTa.ll ,nuclJpaKUHOHHa.ll 
MO,IJ;eJib He COOTBeTCTByeT npupo,ne B3aHMO
.neiicTBH.s:, T.K . .s:.nepHa.s: MaTepu.s: o6na.naeT 
He TOJibKO CBOHCTBOM nOrJIOII.(eHH.II, HO H 
csoiicTBOM npenoMJieHHR. BnepBLie ycTaHoB-



• 

1. CocmoJIAOCb o~ut~uaAbHoe omKpbrmue ycmaHoeKu c ~eyxMempoeou 
JICUOKoeooopocmou ny3blpbKoeoii Ka.Mepoii "JliOOMUAa " . Co30aHHaJI KoA
AeKmueoM 06'beouHeHH020 uHcmumyma JIOepHbiX uccAeooeaHuii Ka.Mepa 
3any~J~eHa Ha nytJKe 76 T3e ycKopumeAJI HHcmumyma ~u3uKu ebrcoKux 
3Hepzuii /Cepnyxoe/. Ilo cAytJaiO omKpbrmuJI ycmaHoe Ku e H~B3 cocmo
JIACJI MUmUH2 . 

... . 
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neHo, 'ITO pa.n;Hyc pp -pacce.JIHHH norapH<}lMH

qecKH paCTeT C B03paCTaHHeM 3HeprHH B 

HHTepBaJie OT 10 ,!J;O 70 r3B. llonyqeHHhie 

onLITHLie ,n;aHHhle cornacyiOTCH c pacqeTaMH, 

BhiiiOJIHeliHhlMH Ha OCHOBe ,!J;HCnepCHOHHhiX 

COOTHOIIIeHHH. 

llpo,n;omKaeTC.JI HCCJie.IJ;OBaHHe aCHMnTOTH

'IeCKOrO noae,n;eHH.JI aMnJIHTy,n; pacce.JIHHH 

Heil:TpaJILHhiX K -Me30HOB B onLITax nope

reHepai.(HH Me30HOB. B npoae.n;eHHH 3KcnepH

MeHTOB H o6pa60TKe ,n;aHHhiX BMeCTe C yqe

HhiMH OH..siH npHHHMaiOT yqacTHe <}lH3HKH H 

HIDKeHepLI H<l>B3 /Cepnyxoa/, U:H<l>H /Ey.n;a

neiiiT/, <l>H qcAH /llpara/, <l>H EAH /Co

<}lHH/ H H<l>B3 r AH /U:oil:TeH/. HaH:.n;eHo, 'ITO 

<}la3a pa3HOCTH aMn~HTy,n; ynpyroro pacceH

HHH anepe.n; K0 p H K 0 p npH6JIH3HTeJihHO no

CTO.!IHHa B HCCJie.IJ;OBaHHOM HHTepBaJie HM

nyJihCOB 14.;.42 r 3B/ C H e e MO.IJ;YJih y6LIBaeT 

c pocToM ~HeprHH na.n;aromHx K -Me30HOB 

KaK-1 / Elh. 
l>onee 100 ThiC. <}loTorpa<}lHH: nony'IeHo Ha 

.IJ;BYXMeTpOBOH nponaHOBOH KaMepe, o6Jiy'IeH

Hoi!: a ny'IKe 17-· -Me3oHoB c 3HeprHeil: 40r 3 a . 

Be,n;eTCH Hccne.n;oaaHHe 17-P -a3aHMo,n;e H: 

cTaHH H po)l(,n;eHHH qacTHU a 17-c -coy.n;a 

peHHHX. E OJihiiiHM ycnexoM HBHJICH 3anycK yc 

TaHOBKH C .IJ;BYXMeTpOBOH )I(H.IJ;KOBO,!J;OpO,!J;HOH 

KaMepOH "JIIO.IJ;MHJia" Ha nyqKe cepnyxOBCKO 

ro yCKOpHTeJIH. 10 <}lOT03MYJihCHOHHhiX Ka 

Mep o6ny'IeHLI npoToHaMH c 3HeprHeil: 50 -f

.;.70 r3B, OHH o6pa6aTLIBaiOTC.JI BO MHOrH 

na6opaTopHHX cTpaH- yqacTHHU OH..siH. · 

Ha epeaaHCKOM CHHxpoTpoHe 3aBepiiieHw 

H3MepeHHH ,n;H~epeHI.(HaJILHoro ceqeHHH y n 

pyroro ep -pacceHHH.JI npH :meprHH 4,13 r 3 B 

B 06JiaCTH MaJihiX nepe,n;aHHhiX HMnyJihCOB . 

Onpe,n;eJieHHe 3Ha'IeHHH 3JieKTpOMarHHTHOr O 

pa,n;Hyca npoToHa .n;ano aeJIH'IHHY 0, 7 9 ± 

±0,04 rl>epMH. 

TeopeTHKH 06'be.IJ;HHeHHOrO HHCTHTyT a 

npoaeJIH MHOrHe HCCJie.IJ;OBaHH.JI B o6JiaCT H 

dm3HKH 3JieMeHTapHhiX 'IaCTHI.( H aTOMHOr O 

H,npa. 3aKOH'IeH I.(HKJI pa6oT no HeJIOKaJihHOH 

TeopHH cKaJIHpHoro nonH. llocTpoeHa Heno 

KaJILHaH KBaHTOBa.JI: TeOpH.!I 3JieKTpOMarHHT -

HhiX H CJia6hiX B3aHMO.IJ;eHCTBHH C YHHTap

HOH, npH'IHHHOH H rpa.n;HeHTHO-HHBapHaHTHOH 

5 -MaTpHI.(eH . Ha OCHOBe MeTO.IJ;OB CYMMH

poBaHH.!I BCeX aCHMnTOTHK Me30.IJ;HHaMHKH 

paCCMOTpeHhl rny60KO HeynpyrHe <}lOTOH-HyK

JIOHHhie H <}loTOH-<}lOTOHHhie npoueCChl. llpe,n;

CKa3aHO paaeHCTBO ceqeHHH pacce.JIHHH npo

,!J;OJihHO nOJI.!IpH3 OBaHHOrO y - KBaHTa Ha npo

TOHe H HeHTpOHe, 'ITO MO)I(eT 6hiTh npoaepe

HO 3KcnepHMeHTaJILHO. C<}lopMynHpoaaH npHH

I.(HII aBTOMO.IJ;eJihHOCTH, onpe,n;eJIHIOII.(HH aCHM

IITOTH'Ie CKOe noae,n;eHHe Ce'IeHHH CHJihHhiX, 

3JieKTpOMarHHTHhiX H CJia6biX B3aHMO.IJ;eHCT

BHH a.n;poHOB. 

Pa3pa6oTaHhl KOJIH'IeCTBeHHhiH MeTo,n; 

H3y'IeHH.JI MaJIOHYKJIOHHhiX CHCTeM, MeTO,!J; 

CBH3aHHhiX KaHaJIOB ,!J;JI.JI .JI,n;epHhiX peaKI.(HH. 

llonyqeHLI HHTepecHLie pe3yJILTaTLI no Teo

PHH .ne<}lopMHpoaaHHhiX H,n;ep. CymecTBeHHhiH 

rrporpecc ,!J;OCTHrHyT B nOJIYMHKpOCKOnH'Ie

CKOM OnHCaHHH BhiCOKOB036y)I(.IJ;eHHhiX CO

CTO.JIHHH H.IJ;ep. llO.IJ;XO.IJ; MO)I(eT CJIY)I(HTh 6a-

30H: .IJ;JIH H3y'IeHHH CTPYKTYPLI Heil:TpOHHhiX pe-

30HaHCOB. 

B CBH3H c 3KcnepHMeHTaMH, npoao,n;HmH

MHCH a OH..siH Ha HMnyJILCHOM peaKTope, 

6biJIH BhiiiOJIHeHhl Ba)I(Hhle pa60Thl no TeOpHH 

mep.n;oro Tena H KOH.n;eHcHpoaaHHhiX cpe.n;. 

Ha CHHXpo<}la30TpOHe B OnhiTaX C pen.JI

THBHCTCKHMH ,n;eil:TpOHaMH /6~ 10 r3a/c/ o6-

Hapy)l(eH KYMYJIHTHBHhiH 3<}l<}leKT - MHoro6a

pHOHHOe CTOJIKHOBeHHe C KOHI.(eHTpai.(HeH 

3He.prHH Ha o.n;HOM nHOHe. CeqeHHe KYMYJIH

THBHOrO pO)I(,!J;eHH.JI nHOHOB ,n;eil:TpOHaMH Ha 

H,npax Me.IJ;H COCTaBJIHeT OKOJIO 5o/o OT ceqe

HHH po)l(,n;eHHH HX HYKJIOHaMH. Po)l(,n;eHHLie 

IIHOHhl perHCTpHpoaaJIHCh CHCTeMOH .IJ;H<}l<}le

peHI.(HaJihHhiX qepeHKOBCKHX C'IeT'IHKOB. C 

nOMOII.(hiO <}loT03MYJihCHH, 06Jiy'IeHHhiX .n;eil:T

poHaMH, Hail:,n;eHO, 'ITO .IJ;OJI.JI H,n;epHoro npo

TOHHOrO CTpHnnHHra ,n;eil:TpOHa OTHOCHTeJihHO 

BCeX HeynpyrHX B3aHMO.IJ;eHCTBHH COCTaBJIH

eT /14±2/o/o. 

llpH HCnOJih30BaHHH .IJ;BYXKaHaJihHOH 

3JieKTpOHHOH ycTaHOBKH, COCTOJIBIIIeH H3 JIHB

HeBhiX cneKTpOMeTpOB H HCKpOBhiX KaMep 



H perRcTpHpoBaBweu pa~HaUHOHHhle pacna
.,ZJ,bi 1) O -Me30Ha, HCCne~OBaHO ~H4xt>epeHUH
anbHOe Ce'leHHe peaKUHH 17 -p -+ n 11° npH 

HMnynLCe nHOHOB 3,36 r3Bic. 

IlpO~On)l(anHCb HCCne~OBaHH.R IHa OCHOBe 

CHHMKOB C 55- CaHTHMeTpOBOH nponaHOBOH 

KaMepbii ~Byx- H MHOro6apHOHHbiX pe3o

HaHCOB. I13MepeHH11 C yBenH'IeHHOH CTaTHCTH

KOH no~TBep~HnH, 'ITO CHCTeMhl Ap npH 

Maccax 2058 M3B H 2127 M3B o6pa3yiOTCH 
B 5 -cOCTO.RHHH, npH Macce 2252 06Hapy)l(e

Hhi non.RpH3aUHOHHhle 34xllei<Thl. Ha CHHxpo

qaJoTpoHe npoBe~eHo o6ny'leHHe o~HoMeT
poBOH BO~OpO~HOH ny3hlpbKOBOH KaMepbl B 

cenapHpoBaHHOM ny'II<e ~euTpOHOB c HMnynL

coM 3,37 r3BIC. 

B 3KcnepHMeHTax c o~HoMeTpOBOH npo

IJaHOBOH ny3blpbKOBOH KaMepOH Ha nyqi<e 

17- -Me30HOB C HMnynhCOM 5 r3BIC CHHXpo

clla30TpOHa nony'leHLI HOBbie ~aHHLie o npo

uecce KorepeHTHoro po)l(~eHH.R KOMnnei<ca H3 
Tpex nHOHOB Ha 'IHCTOM .R~pe yrnepo~a.Ceqe

HHe npouecca cocTaBn.ReT 1264±37 I 10-30 cM2 

H pe3KO na~aeT C yMeHbWeHHeM 3Hep

rHH nepBH'IHhiX qacTHU. IlpH H3y'leHHH TTC
B3aHMO~eHCTBH11 06Hapy)l(eHbl C06biTH11 pO)I(

~eHH.R ~Byx A0 
-rHnepoHoB, 3TO yi<a3biBaeT 

Ha B03MO)I(HOCTb o6pa30BaHH11 ~onrO)I(HBYIUe

ro HeHTpanhHOro Me30Ha c M =1 ,9.:.2 r3B 

H 5 = 2 npH B3aHMO~eHCTBHH 17- -Me30Ha 

C I<Ba3H~eHTPOHOM B .R~pe yrnepo~a. 

Ha CHHXPOUHI<noTpoHe 011.HI1 3aKOH'IeH 

pH~ 3I<CnepHMeHTOB no npoBepi<e Jai<oHoB 

coxpaHeHH.R H H3y'leHHIO CTPYKTYPhl qacTHU. 

B noHci<ax pe~KHX pacna~oB Me30HOB ~o

CTHrHyTLI HaH6onee HH3I<He OUeHKH BepXHHX 

rpaHHU OTHOCHTenbHhlX BepO.RTHOCTeH npo
UeCCOB: ~n11 J.L+ ... e+ e+ e- R 23,5·10-9 H ~n11 

17+ ... e+e+e-ve R:55·10-9• 11ccne~oBaHHe 
npouecca o6paTHoro 3nei<Tpopo)l(~eHH.R nHo
HOB TT-P ... e+e-n npH 3HeprHH 215 M3B B 

o6naCTH BpeMeHHn0~06HhlX nepe~aHHbiX HM

nynbCOB BnnOTh ~o q 2 = 2 lcllepMHI-2 ~ano 
3Ha'leHHe cllopMcllaKTOpOB nHOHa H HYI<nOHa 

F = FV = 1,07 + Oo14 I B npe~nono)l(eHHH F
11 

= 
17 1 -0.17 
=F vj. 

1 
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C noMOIUhiO cnei<TpoMeTpa c renHeBou 

CTpHMepHOH KaMepOH BbiCOI<OrO ~aBneHH.R 

H3y'laeTC.R pacce.RHHe 3ap.R)I(eHHbiX nHOHOB Ha 

renHH. B pe3ynLTaTe o6pa6oTKH 120 ThlC.R'I 

cTe p eoclloTorpacllHH, nony'leHHhlX B ny'II<e nHo

HOB OT CHHXpOUHI<nOTpOHa C 3HeprHeH 96 ± 

±6,0 M3B, H3MepeHLI yrnoBLie pacnpe~ene
HH.R ynpyro pacce.RHHbiX 17+- H 17- -Me30HOB 

B HHT~pBane yrnoB 25+165 °. IIonHLie ceqe

HH.R ynpyroro pacce.RHH.R paBHhi a-=50,7± 
±1,8 M6 H a+ =40,7±3,3 M6. 

IlpH Hccne~oBaHHH KnacTepHou CTPYI<Ty

phl .R~ep H3MepeHbl 3nei<TpOHHbiMH MeTO~a

MH BhlCOK03HepreTH'IeCI<He cnei<Tphl ~euT

pOHOB H 3He no~ yrnoM 5,5 ° ln.c.K./, co

OTBe TCTBYIOIUHe npoueccaM I<Ba3Hynpyroro 

pacc e.RHH.R YCI<OpeHHhlX npOTOHOB H Me30HO

o6pa 30BaHH11 Ha Hyi<nOHaX H ~BYXHyi<nOHHhlX 

accouHaUH.RX B 11~pax Li , Be H C. 
3aBepweHO H3y'leHHe 3HepreTH'IeCKHX 

cne i<TpOB H OTHOCHTenbHhlX BepO.RTHOCTeH 

Bbine Ta npOTOHOB, ~eHTPOHOB H TPHTOHOB npH 

JaxBa Te oTpHua TenLHhlX nHOHOB .R~paMH Be~ 

Al , C, Ca , Cu ,CdH Pb. I13MepeHH.R Be
nHCh C nOMOIUbiO CHCTeMbl KpeMHHeBbiX no

Bepx HOCTHo-6apbepHhlX ~eTei<TopoB. Pe

JynL TaTLI n03BOn.RIOT npe~nonaraTb, 'ITO Me

XaHH3M 3aXBaTanHOHOBOrrpe~en.ReTC.RCTpyK

TypHhlMH CBOHCTBaMH .R~ep H, BepO.RTHO, He 

3aBHCHT OT npHpO~bl nepBOHa'lanbHOrO 3ne

MeHTapHOrO ai<Ta B3aHMO~eHCTBH.R. 

<l>OTO 3MynhCHOHHhlM MeTO~OM HC <me~OBa

HO o 6pa30BaHHe 88 npH 3aXBaTe OCTaHOBHB
UHXC.R 17 -Me30HOB .R~paMH a30Ta. 

B pa6oTaX no CHHTe3y H H3y'leHHIO CBOHCTB 

TPaH c cllepMHeBhlX 3neMeHTOB Ha yci<opHTene 

Tjf)l(enbiX HOHOB 6hln CHHTe3HpOBaH H30TOU 

I<YP'IaTOBH.R c MaccoBLIM 'IHcnoM 259. 113Me

peHHhlH nepHo~ nonypacna~a H30Tona paBeH 

T~ = 4,5 CeK, nepHO~ CnOHTaHHOrO ~ene-
HH.R cocTaBn.ReT T 1 > 25 ceK. B xHMH'IeCKHX 

259 s -
onhlTax Ku 6hln Bhl~eneH MeTo~oM cllpoH-

Ta.JihHOH TepMOXpOMaTorpacllHH XnOpH~OB. 
. IJocn e yCI<OpeHH.R Ha UHI<nOTpOHe Y- 300 n.R

TH3ap.R~HhlX HOHOB clloccllopa 6hlnH npe~npHH.R
Thl rrOnhlTKH nOHCI<a cnyqaeB CnOHTaHHOrO 
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,IJ;eJieHHH H30TOna 262]07' cpe,D;H npo,IJ;yKTOB pe 

aKUHH nonHoro cnHHHHH H,D;ep 235 U +31 P. Ha 

firno,IJ;ancH CnOHTaHHO ,IJ;eJIHmHHCH H3JiyqaTeJib 

C T * == 1 ceK, KOTOphiH MO:>KeT 6LITh OTHeCeH 

K 107-My 3JieMeHTy. 

IIpoao,IJ;HJICH nOHCK caepxTH:>KeJILIX 3Jie 

MeHTOB a npHpo,D;e. B COJIHHOH rnaxTe H a 

rJiy6HHe 1100 M BO,IJ;HOrO 3KBHBaJieHTa BeJIHCh 

H3MepeHHH cpe,IJ;Hero qHCJia HeHTpOHOB Ha aKT 

CnOHTaHHOrO ,IJ;eJieHHH ,IJ;JIH o6pa3UOB raJie 

HHTa, CBHHUOBhiX CTeKOJI, KOHKpeUHH H 150 

rrpo6 . nepepa6oTaHHhiX nOJIHMeTaJIJIHqecKHX 

py,D;. llpO,D;OJI:>KaJIOCh BhiiiOJIHeHHe nporpaMMhl 

nOHCKOB B03MO:>KHhiX 06'beKTOB KOHUeHTpaUHH 

CBepXTH:>KeJihiX 3JieMeHTOB, B qacTHOCTH no,IJ; -

3eMHbiX npHpO,II;HhiX BO,IJ;, CO,IJ;ep:>KamHX XHMH 

qeCKHe aHaJIOrH CBepXTH:>KeJihiX 3JieMeHTOB: 

CBHHeU, PTYTh, TaJIJIHH H ,D;p. 

Ha UHKJIOTpoHax Y- 200 OHRH H Y- 120 

lfHCTHTyTa aTOMHOH 4JH3HKH B JiyxapecTe npH 

o6nyqeHHH MHllleHeH H3 Th , Pu H Am a-qac 

THUaMH c 3·HeprHHMH a ,IJ;HanaJoHe 2H·36 M3B 

nOJiyqeHO HeCKOJihKO CnOHTaHHO ,IJ;eJIHmHXC H 

H30Mepoa Pu , Cm H Bk . H3MepeHLI ceqeHHH 

o6pa30BaHHH 3THX H30MepOB. 

B Hccne,IJ;oaaHHHX HeHTpoHOH36LITOqHhiX 

H30TOnOB JierKHX 3JieMeHTOB nonyqeHO ,IJ;O 

nOJIHHTeJihHOe 3KCnepHMeHTaJihHOe yKa3aHHe 

Ha H,D;epHyiO HeCTa6HJihHOCTb 10 J/ p • B OnLI 

TaX C 6onee TH:>KeJihiMH HOHaMH npH o6JiyqeHH 

232Th HOHaMH 
40Ar 6biJIH BhiHBJieHbi 17 HOBhiX 

HeHTpOHOH36hiTOqHhiX H30TOnOB B 06JiaCTH 

OT l =12 ,11;0 l =17 H H3MepeHhi ceqeHHH H X 

o6pa30BaHHH. 

Ha peaKTope HE P- 30 ,IJ;JIH pa6oT c yJILT 

pa.XOJIO,IJ;HhiMH HeHTpOHaMH C03,IJ;aHa HOBa 

ycTaHOBKa. IIpoae,IJ;eHhi Hccne,IJ;oBaHHH BJIHH 

HHH TeMnepaTyphi, MaTepHaJia KOHBepTOpa H 

reoMeTpHH JaMe,IJ;JIHTeJIH Ha BhiXO,IJ; YXH 

llOHCK H,D;ep, ,IJ;JIH KOTOphiX B03MO:>KHa na 
peaKUHH Ha pe30HaHCHbiX HeHTpOHaX, npHBeJI 

K o6Hapy:>KeHHIO na -pacna,IJ;a H3 pe3oHa:Hcoa 

UHHKa-64, UHHKa-67, ra4JHHH·177. ~eTaJib • 
Hhie H3MepeHHH paHee o6Hapy:>KeHHoro anh4Ja 

pacna,IJ;a pe30HaHCOB CaMapHH-147 n03BOJIHJIH 

BnepBbie npoaepHTh npe,IJ;CKa3aHHH CTaTHCTH -

• .. 

qecKOH TeOpHH OTHOCHTeJihHO pacnpe,IJ;eJieHHH 

napuHaJILHhiX anh4Ja-rnHpHH. 3KcnepHMeH

TaJILHLre H TeopeTHqecKHe pacnpe,IJ;eneHHH 

Haxo,IJ;HTCH B y,IJ;oaneTBOPHTeJILHOM cornacHH . 

liLIJIH H3MepeHhi TaK:>Ke cneKTPhi anh4Ja- qac

THU TpOHHOrO ,IJ;eJieHHH ,II;JIH 11-TH pe30HaHCOB 

ypaHa-235. 

B paMKax pa3pa6aTLIBaeMoro a OHRH 

MeTO,IJ;a HCCJie,IJ;OBaHHH ne "B3aHMO,IJ;eHCTBHH 

6biJIH BhiiiOJIHeHbi H3MepeHHH ,II;H4JpaKUHH HeHT

pOHOB nO,IJ; 4JHKCHpOBaHHbiM yrJIOM no ape Me

HH npoJieTa O,IJ;HOBpeMeHHO ,IJ;rtH ,IJ;BYX MOHO

KpHCTaJIJIOB BOJih4JpaMa C pa3JIHqHhiM CO,IJ;ep

:>KaHHeM H30TOna 186W ,3HaqeHHe aMnJIHTy

,IJ;bi B3aHMO,IJ;eHCTBHH HaH,IJ;eHO paBHhiM an e = 

=I -1 ,32±0,111· 10-1 6 CM. 

3aaeprneHhi npOBO,IJ;HBlllHeCH C nOMOmhiO 

3JieKTpocTaTHqecKoro reHepaTopa 3KcnepH

MeHThi no onpe,IJ;eJieHHIO ,IJ;JIHHhi HeHTpOH- HeHT

pOHHOrO pacceHHHH ann H3 KHHeMaTHqecKH 

nonHoro onLITa no peaKUHH 3 H ( t, n 4 He ) n. 
IIonyqeHo cne,IJ;yiOmee 3HaqeHHe 3Toro napa

MeTpa: ann = I -15,0±1 ,01 4JepMH. 

liOJihlllOH ycnex ,IJ;OCTHrHyT B Mecc6ay-

3pOBCKOH cneKTpOCKOnHH Ha UHHKe-67, H,II;pO 

KOTOporo HMeeT peKOp,II;HO Y3KYIO OTHOCH· 

TeJihHYIO lllHPHHY JIHHHH: - 10 -l 5• C nOMOmhiO 

HOBOrO MeTO,IJ;a H3MepeHO KBa,D;pynOJihHOe 

pacmenJieHHe JIHHHH ,II;JIH OKHCH UHHKa. H3Me

peH Tal<)Ke TeMnepaTypHbiH C,IJ;BHr JIHHHH, He

nocpe,IJ;CTBeHHO onpe,IJ;eneH 3HaK rpa,D;HeHTa 

3JieKTpHqecKOrO nOJIH B OKHCH UHHKa. 

B OHRH npo,IJ;OJI:>Kanoch o6'he,IJ;HHeHHe 

3JiekTpOHHhiX BbiqHCJIH'feJihHhiX MalllHH B e,IJ;H" 

HYIO CHCTeMy. Pa3pa6oTaHbi anropHTMhi Ma· 

TeMaTHqecKoro o6ecneqeHHH MHOroMarnHH

HOH CHCTeMbi H HanHCaHbi 06CJIY:>KHBaiOmHe 

nporpaMMhi B paMKaX MOHHTOpHOH CHCTeMbi 

"~y6Ha" ,IJ;JIH 1i3CM-6. C,IJ;aHaaonLITHYI03Kc

nnyaTaUHIO JIHHHH CBH3H "MHHCK·2" C 

1i3CM-6, npH 3TOM BpeMH o6pa60TKH 3KC· 

nepHMeHTaJibHbiX raMMa • CneKTpOB C HCnOJih • 

30BaHHeM HanHcaHHhiX Ha <I>OPTPAHe npo

rpaMM COKpamaeTCH npHMepHO B 100 pa3. 

CoaMeCTHO c U:H<I>H BeHrepcKoH AH npo

,IJ;OJI:>KaJIHCh pa6oTLI no pa3BHTHIO annapaTyphi 
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H MaTeMaTH'IecKoro o6ecneqeHHH <iJopTpaH

HbiX CTaHI.(HH Ha OCHOBe BeHrepCKHX 3BM 

THna TPA. 3aKOH'IeHo coJ~aHHe KaHana csH

JH 6a30BOH MaWHHbl Ii3CM-6 C ~pyrHMH 
3BM Ha BCe BOCeMb HanpaBJieHHH. 

3Ha'IHTeJibHO nOBbiWeHa J<iJ<iJeKTHBHOCTb 

cHcTeMbi MaTeMaTH'IecKoro o6ecne'leHHH 

Ii3CM -6 6Jiaro~apH BBO~y B 3KCnJiyaTal.(HlO 

HOBOrO aBTOKO~HOrO BapHaHTa nporpaMMbl

~HCneT'Iepa H paCWHpeHHIO 6H6JIHOTeKH npo

rpaMM . Ilepeso~ MaWHHbi noJIHOCTbiO Ha 

MYJibTHnporpaMMHyiO pa60TY nOBbiCHJI J<iJ<iJeK

THBHOCTb HCnOJib30BaHHH l.(eHTpaJibHOrO npo

l.(eCCOpa B 1 ,5-2 pa3a. HOBbiH BapHaHT CHC

TeMbl nOCTaBJIHeTCH Hal.(HOHaJibHbiM yqpe)l(

~eHHHM cTpaH - qneHOB Oll.Hll. 

CoBMeCTHO c opraHHJal.(HHMH r ,ll;P H 

CCCP npo~OJI)I(aJIOCb HJrOTOBJieHHe cKaHHpy

IOII.(ero ycTpOHCTBa "CnHpaJibHbiH HJMe

pHTeJib". CMOHTHposaH H HacTpaHsaeTcH nep

BbiH o6paJeu: npH6opa. 

C~aHa B 3KcnnyaTal.(HIO CHCTeMa npHeMa, 

HaKOnJieHHH H 06pa60TKH cneKTpOMeTpH'IeC

KOH HH<iJopMal.(HH /IIO<I>ll- 2/, COJ~aHHaH Ha 

6aJe annapaTypbi HJMepHTeJibHoro u:eHTpa 

Jia6opaTOpHH HeiiTpOHHOH <iJHJHKH H 3BM 

I>3CM -4. 

Ba)I(HOe MecTo B ~eHTeJibHOCTH MaTeMa

THKOB 01.fJII.f JaHHMaiOT npHKJia~Hbie Ja~a'IH, 
KOTOpbie CBHJaHbl C pa6oTaMH, BbiiiOJIHHe

MbiMH B Jia6opaTOpHHX HHCTHTyTa. Cpe~H 

3THX Ja~aq - aHaJIHTH'IeCKHe H 'IHCJieHHhle 

HCCJie~OBaHHH HeJIHHeHHbiX ypaBHeHHH TeOpHH 

nJiaJMbl H peJIHTHBHCTCKHX 3JieKTpOHHbiX H 

3JieKTpOHHO-HOHHhlX KOJiel.(, o6yCJIOBJieHHhle 

paJpa60TKOH B 011JII.f KOJIJieKTHBHOrO MeTo

~a ycKopeHHH . PaJpa6aTbiBaJicH Me To~ pac

'leTa KBaHTOBOMeXaHH'IeCKOH Ja~a'IH Tpex 

TeJI, BeJIHCb pa60Tbl no paCWHpeHHIO KOMn

JieKca nporpaMM ~JIH Mo~eJibHbiX pac'leToB 

CBOHCTB CJIO)I(HbiX H~ep H MHOrHe ~pyrHe. 
B 06'be~HHeHHOM HHCTHTyTe npO~OJI)I(a

JIOCb yCOBepWeHCTBOBaHHe 6aJOBbiX ycTaHO

BOK. bbiJI JaBepweH MOHTa)l( HOBOrO HH)I(eK

TOpa CHHxpo<iJaJoTpoHa - JIY- 20. IIpose~eHa 
MO~epHHJal.(HH ~eHCTBYIOII.(ero )l(eCTKO<iJoKy-

.. . 
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CHpy iOII.(ero HH)I(eKTOpa, ~aBaeMbiH HM TOK 

B03 p OC ~0 16 Ma. l.fJrOTOBJieH HCTO'IHHK noJI

HOC T blO HOHH3HpOBaHHhlX JierKHX aTOMOB, 

BnJI Tb ~0 aTOMOB KHCJIOpo~a. Ha CHHXpo

l.(HKJIOTpOHe,6Jiaro~apH ~OnOJIHHTeJibHOH pe

ryJI pOBKe MarHHTHOrO KaHaJia,Ko3<iJ<iJHI.(HeHT 

BbiBO~a yBeJIH'IeH Ha 20o/o, HHTeHCHBHOCTb 

BbiBe~eHHoro ny'IKa npoTOHOB ~OCTHraeT ceii

qac 10 12 npoT/ceK. YcosepweHCTBOBaHHaH 

CHC T eMa paCTH)I(KH MeJOHHOrO ny'IKa o6ec

ne'IHBaeT ~JIHTeJibHOCTb HMnyJibCOB ~o 70~ 

OT U:HKJia ycKopeHHH. BbiiiOJIHeH 6onbwoii 

l.(HKJI pa60T, CBHJaHHbiX C npe~CTOHII.(eH pe

KOH CTPYKI.(Heii CHHXpOI.(HKJIOTpOHa. 

C nOMOII.(blO TaH~eMHOH CHCTeMbl ~BYX 
l.(HKJIOTpOHOB - Y- 300 H Y- 200 - OCyll.(eCT

BJie 0 YCKOpeHHe HOHOB KCeHOHa. BbiBe~eHbl 

ny'IK H HOHOB Xe+;~ 1 ) HHTeHCHBHOCTbiO 

-3. 1 0 9 qacT/cJ~ c
36

3HeprHeii-700 M3B 

H HOHOB Xe + 
30 

HHTeHCHBHOCTblO 

- 3 . 10 
8 

qacT/ceK 
133 3HeprHeii 850 M3B. 

IIony 'leHbi npe~sapHTeJibHbie peJyJihTa Tbi He

CJie~OBaHHH BJaHMO~eHCTBHH HOHOB KCeHOHa 

C H~paMH TaHTaJia, Tep6HH, BHCMyTa, ypaHa. 

Y nyqweHbi napaMeTpbi CHCTeMbi 111> P- 30+ 

HH)I(e KTOp. B peaKTop ycTaHOBJieHa nnyTOHHe

BaH MHWeHb C yCOBepweHCTBOBaHHOH CHCTe

Moil renHesoro oxna)l(~eHHH . Ha ycKopHTeJie 

BBe~eHa 'laC TOT a 50 rl.( C yBeJIH'IeHHeM CBq

MOII.(H OCTH C 10 ~0 16 MBT B Ka)I(~OH YCKOPH

TeJib HOH CeKI.(HH. 

Cpe~H MeTo~H'IeCKHX pa3pa6oToK HCTeK

wero ro~a caMoii KpynHoii 6bma ynoMHHyTaH 

BbiWe ~BYXMeTpOBaH BO~OpO~HaH nyJhlpbKO

BaH KaMepa. ,ll;JIH 3KCnepHMeHTOB Ha BHyT

peHHHX ny'IKax ycKopHTeneii HJroTOBJieH Ho

BbiH BapHaHT CTpyil:HoH· MH~eHH, B KOTOpOH 

CTpyH CKOH~eHCHpOBaHHOrO BO~OpO~aWHpH

HOH 8 ~10 MM HMeeT nnoTHOCTb 10-6 r/cM 3 . 
IIpo~OJI)I(aJIHCb pa6oTbi no coJ~aHHIO nHTH

MeTp oaoro HCKposoro cneKTpoMeTpa H pe

JIHTHBHCTCKHx CIIeKTpOMeTpOB CO CTpHMep

HbiMH KaMepaMH /ycTaHOBKH CKM- 200 H 

PI1CK/. Y cnewHo paJBHBanacb MeTo~HKa 
npOBOJIO'IHbiX HCKpOBbiX H nponopl.(HOHaJibHbiX 

KaM e p B OnbiTaX C 'laCTHI.(aMH BbiCOKHX 3Hep

rHH. 
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~ITH HCCITe~OB&HH~ KOH~eHCHpOB&HHhlX 

cpe~ C nOMOII.\hiO He~TpOHOB C03~&Hhl H B B e • 

~eHbl B ~e~CTBHe Kp&KOBCKO-~y6HeHCKH~ 

cneKTpoMeTp o6paTHO~ reoMeTpHH H aaprna a

CKH~ <boHOHHhi~ cneKTpoMeTp. OHH pa3pa6 o

T&Hhi C yqeTOM nepcneKTHBhl HX HCnOITh30Da· 

HHH Ha HOBOM HMnyrrhCHOM peaKTOpe Hli p- 2. 

Y'leHLie OHJIH pacrnHpHIOT paMKH n p H

MeHeHHH MeTO~HKH 3KCnepHMeHTOB Ha ITH • 

HHH C 3DeKTpOHHhiMH Bhi'IHCITHTeiTbHhiMH M &" 

IIlHH&MH. B CBH3H c 3THM npo~orr)f(ae TcH 

ycoaeprneHCTBOB&HHe annapaTyphl H3Mep H

TerrhHhlX QeHTpOB H&KonrreHHH H o6pa60T KH 

HH<iJopM&QHH 3KCnepHMeHT&DhHhiX rra6opa T O" 

pH~ HHCTHTyTa H OCH&ll.\eHHe HX 3BM. 

06'be~HHeHHhl~ HHCTHTYT ycnelliHO pa3 BH

Barr Me)f(~yHapO~Hbie H&y'IHhie CBH3H. Ba)f(HhiM 

BH~OM COTpy~HH'IeCTBa HBITHeTCH npoae,ne

HHe y'leHbiMH HHCTHTyTa COBMeCTHO CO c n e • 

QH&ITHCTitMH B H&QHOH&JlhHhiX rra6opa TOpH HX 

cTpaH - yqacTHHU OHJIH <iJH3H'IeCKHX Hccrre

~OB&HH~ H MeTO~H'IeCKHX pa3pa60TOK. qHCITO 

T&KHX pa60T B 1971 ro~y COCT&BITHITO 2 7 0. 

Cro~a OTHOCHTCH COBMeCTHbie 3KCnepHMeH Thl 

KaK Ha ocHOBHhiX ycTaHOBKax OHJIH, TaK H 

Ha ycKopHTerrHx H peaKTopax B MocKae, C e p

nyxoae, EpeaaHe, Co<iJHH, liyxapecTe, liy~a

neniTe, Jie~nuHre. 11:3 ~y6HLI B rra6opa TOP HH 

CTpaH • Y'I&CTHHQ nOCT&BITHIOTCH ~ITH o6pa60 T • 

KH M&TepH&Dhl B BH~e CHHMKOB C ny3hlphK O" 

BhlX K&Mep, H~epHhiX <iJoT03MYIThCH~, MarHHT" 

: 

HhiX rreHT, peryrrHpHO Be~yTCH nOCT&BKH 

pa~HoaKTHBHhiX H30Tonoa. B o6pa6oTKe 

CHHMKOB C ~BYXMeTpOBO~ nponaHOBO~ K&Mepbl 

OHJIH coTpy~HH'IaeT c 18 rra6opaTopHHMH 

8 CTpaH, 800/o 3KCnepHMeHTarrLHoro MaTepHa

rra nepe~aHo B 3TH rra6opaTopHH, r~e ero 

o6pa6oTKO~ 3&HHTO oKorro 100 qerroaeK. Cpe

~H H&H6orree KpynHbiX COBMeCTHhiX MeTO~H

'IeCKHX pa3pa60TOK - MarHHTHhl~ HCKpOBO~ 

cneKTpOMeTp, cnHparrhHhl~ H3MepHTerrh, 

cneKTPOMeTphi ~ITH He~TpOHHhiX OnhiTOB. Jla-

6opaTOpHH CTpaH • 'IITeHOB &KTHBHO yqaCTBy· 

lOT B pa3pa60TKe annapaTyphl ~ITH OnhiTOB Ha 

CTpOHII.\eMCH B ~y6He HOBOM peaKTOpe Hli p- 2. 

E)f(ero~HO B ~y6Hy npHe 3)f(&eT MHOrO HHO

cTpaHHhix y'leHLIX. B 1971 ro~y 06'be~HHeH

Hhl~ HHCTHTYT noceTHITH OKOITO 550 cneQHa

ITHCTOB H3 CTpaH-y'I&CTHHU/He C'IHT&H yqacT· 

HHKOB COBell.\&HH~/ H 225 • H3 ~pyrHX CTpaH. 

B TO )f(e BpeMH B CTp&Hhi"Y'I&CTHHQhl Bhle3· 

)f(&ITH OKOITO 400 COTPY~HHKOB OHJIH. 

B 1971 ro~y 06'be~HHeHHhl~ HHCTHTYT op

raHH30B&IT 11 H&y'IHhiX H 16 H&Y'IHO·Opr&HH" 

3&QHOHHhiX COBell.\&HH~, B KOTOphiX llpHHHITH 

yqacTHe oKorro 2000 cneuHarrHCTOB H3 OHJIH 

H pa3HhiX cTpaH. Cpe~H 3THx coBell.\aHH~ 

Me)f(~yHapo~Hhi~ CHMn03HYM no <iJH3HKe BLI

coKHX 3HeprH~ B ~pe3~eHe /COBMeCTHO C 

r AH/' Me)f(~yHapo~HaH IIlKOrra no <iJH3HKe Bhl" 

COKHX 3HeprH~ B BapHe /COBMeCTHO 

c U:EPHoM/, Me)f(~yHapo~HaH KOH<iJepeHQHH no 

<iJH3HKe TH)f(eiTbiX HOHOB B ~y6He H ~p. 

~~~~ 
~HpeKTOp 06'be~HHeHHOrO HHCTHTyTa 

H~epHhiX HCCrre~OB&HH~ 



.. • 

nP06AEMHblli1 nAAH 
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HayqHo-Hccne~oaaTenhCKaH, MeTo~Hqe

CKaH H HayqHo-opraHH3aQHOHHaH ~eHtenh

HOCTh 06'he~HHeHHOrO HHCTHTyTa H~epHhiX 

Hccne~oaaHHH a 1971 ro~y npoao~Hnach a co
OTBeTCTBHH c nnaHaMH, yTaep:>K~eHHhiMH Yqe
HLIM coaeToM OM..siM Ha ero XXIX ceccHH: 

- nnaHaMH HayqHo-Hccne~oaaTenhCKHX H 
MeTO~HqeCKHX pa60T na6opaTOpHH, 

- nnaHaMH coTpy~HHqecTaa H coaMeCTHLIX 
pa60T C HHCTHTyTaMH CTpaH-yqaCTHHQ, 

- nnaHoM noeJ~OK coTpy~HHKOB OM..siM 
B CTpaHhi- yqacTHHQhi. 

IlpH YTBep:>K~eHHH nnaHOB HayqHo-Hccne
~OBaTenLCKHX H MeTO~HqecKHX pa60T na6opa
TOpHH YqeHLIH COBeT OTMeTHn KaK HaH6onee 
aa:>KHLie cne~yiOIQHe HanpaaneHHH. 

Jla6opaTOpKH 

BbiCOKKX ~Hepndi 

Ilpoae~eHHe HayqHhiX HCCne~OBaHHH Ha 
yCKOpHTene M<l>B3 H Ha CHHXpo<lJa30TpOHe no 
cne~yiOIQHM npo6neMaM: 

1. AcHMnTOTHqecKoe noae~eHHe aMnnHTY~ 
6HHapHbiX peaKQHH. 

2. 3neKTpoMarHHTHaH CTPYKTypa :weMeH
TapHhiX qacTHQ H CBOHCTBa BeKTOpHbiX MeJo
HOB. 

3. CaoifcTaa peJoHaHcoa H MHO:>KeCTBeH
Hoe po:>K~eHHe qacTHQ. 

4. PenHTHBHCTCKaH H~epHaH <PHJHKa. 
5. 06nyqeHHe ~BYXMeTpOBOH nponaHOBOH 

KaMepLI Ha ycKopHTene M<l>B3 H paccLmKa 
MaTepHanOB C :)TOH ycTaHOBKH B CTpaHLI
yqacTHHQbi. 

6. MoHTa:>K H o6nyqeHHe ~ayxMeTpoaoif 
:>KH~KOBO~OpO~HOH ny3LiphKOBOH KaMephi B 
M<l>B3. 

7. 3aaepmeHHe pa6oT no coJ~aHHIO HOBO
ro HH:>KeKTOpa CHHXpo<iJaJOTpOHa - nHHeHHO
ro YCKOpHTenH Ha 20 M3B, CHCTeMbi Me~
neHHOrO BbiBO~a nyqKa npOTOHOB, HCCne~o
BaHHH no YCKOpeHHIO nerKHX H~ep H C03~aHHIO 
HOBhiX pe:>KHMOB YCKOpHTenH . 



8. Pa3BHTHe MeTo,n:nKn HHT.liHhrx·. ilcl<po
BhiX KaMep H 6ecliJHJihMOBOrO C'beMa HHiiJOpMa
I.J.HH /COBMeCTHO C JIBTJ\./. 

9. Co3,n:aHne KOMnneKca annapaTyphl no 
HCCJie,n:OBaHHffi H3JiyqeHH.ll liJOTOHOB H 3JieKT
pOHOB B a,n:pOHHhiX CTOJIKHOBeHH.liX jycTa
HOBKa "<I>OTOH"/. 

10. Pa3pa6oTKa CTpnMepHhiX KaMep /co
BMeCTHO C JIBTA/. 

11. Pa3BnTne n co3,n:aHne KpnoreHHhiX 
cncTeM /so,n:opo,n:Hhle n renneshre O)f(H)f(HTe
nn, MHrneHH, coseprneHCTBOBaHne so,n:opo.n:
HhlX KaMep/ H CBepxnpOBO.LJ:HmHX YCTpO~CTB 
/nccne.n:osaHne no csepxnposo,n:HnKaM, pa3-
pa6oTKa y3JIOB KOJIJieKTHBHOrO JIHHe~HOrO 

ycKopnTemr/. 

Jla6opaTopH.H 

.H~epHbiX npo6JieM 

1. 3aseprneHne nccne.n:osaHH~ no noncKy 
HOBhiX TJI)f(eJibiX qaCTHI.J., aHTHH,n:ep H MOHOnO
JI.ll .[(npaKa Ha ycKopnTene H<I>B3. 

2. 3KcnepnMeHTaJILHa.ll nposepKa 3aKOHOB 
coxpaHeHH.ll nenTOHHoro 3apH,n:a B pe,n:Knx 

pacna,n:ax Me30HOB. 

3 . Hccne,n:osaHne 3axsaTa MmoHoB npo
TOHaMH H- .ll,n:paMH. 

4. H3yqeHne CTPYKTYPhl JJieMeHTapHhlx 
qacTHI.J. H KnacTepHo~ CTPYKTYPLI H,n:ep. 

5. Hccne,n:osaHne cso~cTB KopoTKO)f(HBy
mnx H30Tonos no nporpaMMe RCHAIIII. 

6. H3rOTOBJieHne MarHHTa H ,n:pyrnx y3-
nos MHC, MOHTa)f( MarHHTa B H<I>B3 n Mar
HHTHhie H3MepeHH.ll. 

7 . .[(anLHe~rnee pa3BHTHe na6opa TopHoro 
I.J.eHTpa HaKOnJieHH.ll H o6pa60TKH HHiiJOpMa
I.J.HH n, s nepsym oqepe,n:L,sso.n: B JKcnnya
Taunm 3BM "XbroJieTT-IlaKKap,n: 2116B". 

8. Pa3pa6oTKa /cOBMeCTHO c H<I>B3 r AH 
n MH<I>H/ MarHHTHO -noHH3ai.J.HOHHoro cneKT
poMeTpa CO CTPHMepHO~ KaMepo~ Ha 6a3e 
MarHHTa MHC /ycTaHOBKa PHCK/. 

• 

.. • 
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9. OKoHqaHne pa6oqero npoeKTnposaHH.ll 
p eKOHCTPYKI.J.HH ,n:e~CTByromero CHHXPOI.J.HKJIO
Tp OHa B CHJlhHOTOqHhl~ liJa30TpOH. lf3rOTO
BJieHHe T.ll)f(eJioro o6opy,n:osaHnH n npo,n:on
)f(eHne HCCJie,n:oBaHH~ no CHJihHOTOqHhiM npo
T HHhiM YCKOpHTeJI.liM. 

10. CocTasneHne npoeKTHoro 3a,n:aHH.ll Ha 
y cTaHOBKY Y-120M. 

11.. CoseprneHCTBOBaHne BhlBO,n:a npoTOHOB 
H3 liJa30TpOHa. 

Jla6opaTopH.H 

.H~epHbiX peai<UHif 

1. IlOHCK H H3yqeHHe liJH3HqecKHX H XHMH
qecKHX CBO~CTB CBepXT.ll)f(eJihlX 3JieMeHTOB 
B npe,n:nonaraeMo~ o6nacTn cTa6nnhHOCTH 
z ~ 110 H N "' 184 . 

2. CnHTe3 JJieMeHTa 106 n CHHTe3 csepx
T.ll)f(eJihiX 3JieMeHTOB B 06JiaCTH l "'125 H 

N "'184 . 
3. CHHTe3 H H3yqeHHe CBO~CTB pacna,n:a 

He~TpOHOH36hlTOqHhiX H30TOnOB, a TaK)f(e 
H3yqeHne CTPYKTYPLI H,n:ep. 

4. PeKOHCTPYKI.J.H.ll I.J.HKJIOTPOHa Y- 300 B 
Y - 400. 

Jla6opa TOpH.H 

HeifTpOHHOif $H3HKH 

1. Hccne.n:osaHne He~TpOHHhix pe 30HaHcos 
.ll,n:ep H pa3BHTHe HCCJie,n:oBaHH~ C nOJI.llpH30-
BaHHhiMH He~TpOHaMH. 

2. lf3yqeHne liJyH,n:aMeHTaJibHhlX CBO~CTB 
He~TpOHa H pa3BHTHe pa6oT no YJihTpaxo
JIO.D:HhlM He~TpOHaM. 

3. lf3yqeHne peaKun~ Ha nerKnx H,n:pax, 
Bhl3hiBaeMbiX 3apJI)f(eHHhiMH qaCTHI.J.aMH. 

4. lf3yqeHHe aTOMHO~ H MarHHTHO~ CTpyK
Ty phl, a TaK)f(e .LJ:HHaMHKH KpHCTaJIJIOB H )f(H.LJ:
KOCTe~ H,n:epHhiMH MeTO,n:aMH. 
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5. Pa3BHTHe pa6oT no H~epHo~ 3DeKT 
poHHKe, no YCOBepiiieHCTBOB&HHIO H3MepH 
TenhHoro ueHTpa na6opa TOPHH H no pa3pa6oT 
Ke H3MepHTeDhHoro ueHTpa ~DH HliPa-2 . 

6. IlpoeKTHhie H OnhiTHO-KOHCTPYKTOpCKHe 
pa60Thi no co3~aHHIO HliPa-2. 

Jla6opaTOpJUI 

BblliHCJIHT8JlbHOH T8XHHKH 

H aBTOMaTH3~ 

1. Pa3BHTHe CJICTeMhi Bhlt{HCDHTenhHhiX 
M&IIIHH Ha 6a3e 1i3CM -6, CDC -1604A , 
1i3CM -4 H M&DhiX 3BM. 

2. Pa3BHTHe MaTeMaTHtiecKoro o6ecrreqe 
HHH CHCTeMhl Bhi'IHCDHTeDhHhiX M&IIIHH. 

3. 3aBeprneHHe pa6oT no co3~aHHIO Ma 
KeTHoro o5pa3ua cnHpanhHoro H3MepHTenH . 

4. Pa3pa6oTKa cKaHHpyroruero ycTpo~cT 

Ba C ynpaBDHeMO~ OT 3BM 3DeKTpOHHOny
qeBO~ Tpy6Koif. 

5. Pa3BHTHe CT&H~apTHhlX CHCTeM npo 
rp&MM ~DH o6pa60TKH CHHMKOB ny3hlphKO -

.. ... 

BhiX K&Mep, M&rHHTHhiX HCKpOBhiX cneKTpo
MeTpOB H CTpHMepHO~ K&Mephl. 

6. Co3~aHHe MaTeMaTHtiecKoro o6ecneqe
HHH 3KCnepHMeHTOB no HCCDe~OB&HHIO H~ep
HhiX npOUeCCOB npH peDHTHBHCTCKHX 3HeprH
HX. 

7. TeopeTHtieCKHe Hccne~oBaHHH H pacqe
Thl, CBH3&HHhie C pa3pa60TKO~ KODDeKTHBHO
ro MeTo~a ycKopeHHH. 

0Tp;eJI 

HOBbiX M8TO,D;OB 

ycKopeHHll 

1. 3KcnepHMeHThi no ycKopeHHIO a - qac
THU KODDeKTHBHhiM MeTO~OM. 

2. IlonyqeHHe ycTo~tiHBO~ pa6oThi Ten
nora pe3dHaTopa c napaMeTpaMil 90 KB/cM 
npH 10 4 rc. 

3. MoHTa)f( ycKopHTenH 3DeKTPOHOB CH
JIYH,il; C HOMHH&DhHhiMH napaMeTp&MH 3 M3B, 
2000 a H 3DeKTpHqecKaH Hana~J<a ero. 

4. BhmycK pa6oqero npoeKTa ycKopHTenH 
CHJIYH,il; Ha cTa~HH onwTHoro o6pa3ua. 



H A YLIHO

~CCAEAOBATEAbCH~E 

PA6 0Tbl, 

BblnOJ\HEHHbiE 

J\A60PATOPIIIAM~ 

O~A~ B 1971 rOAY 



20 

J\A60PATOPIIIA 
TEOPETIIll-IECHOiil 

<DIII3111HIII 

.. .. 

Caolfcma 

CHMMeTpHH 3JieMeHTapHbiX l.laCTHI.\ 

llocTpoeHa anre6pauqecKaH peanu3aUHH 

KHpanhHOH CHMMeTpHH SU ( 3) x SU(3}1. llonyqeH 

HHTepeCHhlH pe3yiThTaT 0 BOCCTaHOBITeHHH 

Knaccu4JHKaUHH qaCTHU no CHMMeTpHH C onpe • 

,!l,eneHHhiM HapyrneHHeM 3TOH CHMMeTpHH /BH· 

.D.a { ( 3,3*) + (3*, 3) l I MaccoBhiM onepaTopoM. 

llpeo,!l,oneHhi HeKoTOpbie TPY.D.HOCTH 

C JneKTpOMarHHTHbiM B3aHMO,!l,eHCTBHeM B KH· 

panhHOH ,!l,HHaMHKe, )J,aHO COCTOHTeiTbHOe OnH· 

caHHe pacna,!l,a TJ .... 3 rr • 

llonyqeHo npe.D.cTaaneHHe rpynnhl llopeH

ua Ha KOMnneKcHoii c4Jepe. J.f3no)l(eHa o6maH 

TeopHH KOJ4J4JuuHeHTOB Kne6rna- rop,!l,OHa H 

paCCMOTpeHa HX CBH3h C pa3HhiMH pa3,!l,enaMH 

MaTeMaTHKH. llpe,!l,ITO)I(eHa 4JopMaiTbHaH TeO· 

pHH aCHMMeTpHqHOrO pOTaTOpa. 

PaccMoTpeHa CBH3h napaKBaHTOBaHHH c 

YHHTapHOH CHMMeTpHeH a,!l,pOHOB. J.f3yqeHa 

MO,!l,enh H,!l,pa CO cnapeHHhiMH HYKITOHaMH 

H noKa3aHa CBH3h napacTaTHCTHKH C 4JopMa· 

nH3MOM KBa3ucnHHa. Pa3pa6oTaH aapuaHT 

TpexTpHnneTHOH MO,!l,eiTH KBapKOB C nepeCTa· 

HOBOqHOH CHMMeTpHeH 53 , Y.D.OBITeTBOpHIO· 

IUHH 3aKOHY coxpaHeHHH "TpHanhHOCTH" H .D.O· 

nycKaiOIUHH cymeCTBOBaHHe rHnOTeTuqeCKHX 

Me30HOB C O,!l,HHaKOBhiMH KBaHTOBhiMH qucna

MH. 

CTpyKTypa TeopHH noJI.H. 

HeJIHHeHHbie 

H HeJIOKaJibHbie TeOpHH 

Hccne,!l,oaanuch aapuaHThi BKnroqeHHH rpa

,!l,HeHTHOH rpynnhi B HenoKanhHYIO TeOpHIO no

ITH. 3aKoHqeHhl pa60Thl no nocTpOeHHIO He· 

ITOKanhHOH RBaHTOBOH JITeKTpO,!J,HHaMHKH,H 

npe,!l,no)l(eHa HenoKanbHaH TeopHH JneKTpo

.D.HHaMHKH H cna6biX B3aHMO,!l,eHCTBHH C W -
6030HOM. 

Co3,!l,aH o6muii MeTO.D. BhiqucneHHH cynep

nponaraTopoa B noKanu3yeMhlX H HenoKanu-

3yeMhiX TeOpHHX nOITH . 



2. B OH.JIH opzaHu3oeaH o6r~~euHcmumy•

cKuil Hay~Hblil ceMuHap,pa6omoilKomopozo py
Koeooum aKaoeMuK H.H . .5ozomo6oe. Ha nep
eoM 3aceoaHuu ce.MuHapa c ooKAaooM o6 3Ae
MeHmapHbJX ~acmu11ax u zpaeuma11uu BbJcmynu.ll 
aKaoeMUK M.A . MapKoe. 

.. • 
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fipoBe,D;eHbl HCCJie,D;OBaHHJl B 06JiaCTH KBaH

TOB hiX TeOpHH ITOJIJI C HeiTOJIHHOMHaJibHhiMH 

Jiar paH)I(HaHaMH. BLIHCHeHLI peryJIHPH3YIO~He 

cBo iicTBa cynepnponaraTopa B pa3JIH'IHhiX 

CJI)''IaJIX B3aHMO,D;eHCTBHJl 3JieMeHTapHbiX 'laC· 

TH~ . ~OKa3aHa KOHe'IHOCTh TeOpHH C Herro· 

JIHH OMHaJihHhiMH JiarpaH)I(HaHaMH B BhiCIIIHX 

llOp H,D;KaX TeOpHH B03My~eHHH. 3TO HanpaB· 

JieHHe JapO,D;HJIOCh B lla6opaTOpHH TeopeTH· 

'le CKOH <}JH3HKH H IIIHPOKO pa3BHBaeTCJl B ,D;py· 

rHX <}JH3H'IeCKHX ~eHTpax. 

AuaJIHTHt~ecKHe 

H aCHMIITOTHti9CKH9 CBOHCTBa 

8.MIIJIHTY~ 

Ha OCHOBe paHee pa3BHTOrO MeTO,D;a CyM· 

MHpOBaHHJl BCeX aCHMITTOTHK Me30,D;HHaMHKH 

H3y 'laJIHCh rJiy6oKo HeynpyrHe npo~ecchl yP
B yy -pacCeJIHHJl. bhiJIH BhiJICHeHbl' a/ CBJ13h 

aKT yaJihHOH B HaCTOJl~ee BpeMJl MaCIIITa6HOH 

HHB apHaHTHOCTH C rpa,D;HeHTHOH HHBapHaHT • 

HOCThiO, 6/ He06XO,D;HMOCTh npOJIBJieHHJl MaC· 

IIITa6HOH HHBapHaHTHOCTH H ,D;JIJI npO,D;OJihHhlX 

y ·KBaHTOB. fipe,D;CKa3aHbl paBeHCTBO ceqe • 

imii pacceHHHH npo,D;OJILHoro Y ·KBaHTa Ha 

tlpOTOHe H HeHTpOHe, a TaK)I(e <}JyHK~HOHaJibHaJl 
3aB HCHMOCTh aMITJIHTY,D; pacceJIHHJl KaK npo· 

,D;OJihHhiX, TaK H nonepe'IHhiX <}JoTOHOB TOJihKO 

oT o.nHoii nepeMeHHoii S I q 2 q 2 
• llpe,D;JIO-

l. 2 
)l(e H MeXaHH3M <}JOTOpO)I(,D;eHHJl ITHOHOB H Kao· 

HOB B 06JiaCTH MaJibiX nepe,D;a'l HMITYJibCa, 

OO'hHCHHIO~Hii 3KcnepHMeHTaJILHYIO CHTya~HIO 

B 3 TOH o6JiaCTH H ll03BOJIHBIIIHH BhlJICHHTh BO • 

npo c o6 JJieMeHTapHOCTH rr -H K ·Me30HOB. 

C<}lopMyJIHpoBaH npHH~Hn aBTOMo,D;eJILHO

CTH , onpe,D;eJIJIIO~HH aCHMITTOTH'IeCKOe llOBe

,D;eHHe Ce'leHHH B CHJihHhiX 3JieKTpOMarHHTHhlX 

H c Jia6hlx BJaHMO,D;eiicTBHHX a,D;poHoB. B paM

KaX 3TOrO npHH~Hna ,D;aH pH,D; COOTHOIIIeHHH 

H o rpaHH'IeHHH Ha aCHMITTOTH'IeCKOe llOBe,D;e • 

HHe ce'leHHii npo~eccoB ynpyroro H Heynpy

r o r o B3aHMO,D;eHCTBHH a,D;pOHOB B npe,D;eJie 

Bbi COKHX 3HeprHii. BLIBO,D;hi 3Toro no,D;xo,D;a, 

o6'be,D;HHHIO~ero peJyJILTaThl, noJiy'leHHhle npH 
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HCnOllb30BaHHH p.H)J.a paHee H3BeCTHbiX MO 

)J.eneH, )J.OCTynHhl3KCnepHMeHTanbHOHnpoBep 

Ke. 

<l>yHKIJ;HOHaJibubie MeTO,D;bl 

H MOAeJIH 

B TeOpHH ITOJI.H 

B paMKax MeTo)J.a cPYHKUHOHanhHOro HH

TerpHpoBaHHH npo.IJ.on~anoch Hccne)J.oBaHHe 

BbiCOK03HepreTH'IeCKOrO noBe)J.eHHH aMnnH

TY.Il. pacce.aHHH qacTHU B K'BaHTOBOH TeopHH 

non.a. Ilony'leH PH.IJ. HOBhiX pe3ynhTaTOB n o 

pe~e- 3HKOHallbHOMy npe)J.CTaBneHHIO aMnnH

TY.Il., B 'laCTHOCTH aMnllHTY .IJ. C BHpTyanbHbiMH 

6noKaMH BeHeuHaHo . 

Ha ocHoBe npH6nH~eHHH np.aMonHHeHHhiX 

nyTeH paCCMOTpeH Ba~HhiH BOnpoc 060CHOBa

HHH penHTHBHCTCKOrO 3HKOHallbHOrO npe)J.

CTaBneHHH ·aMnllHTY.Il. pacceHHHH B KBaHTOBOH 

TeOpHH non.a . 110Ka3aHO, 'ITO B HeCKOllbKHX 

MO)J.ellHX KBaHTOBOH TeOpHH non.a HeCOBMe

CTHbi YCllOBHH KOHe'IHOCTH S ·MaTpHI.(hi H 

orpaHH'IeHHOCTH CHH3Y raMHllbTOHHaHa . Ilpo

)J.On~anHCh pa60Thi no KOpnycKynHpHOH HH

TepnpeTal(HH B3aHMO.IJ.eHCTBYIOIUHX noneH. Ha

ITHCaH 0630p 0 npHMeHeHHH MeTO)J.a cPYHKI.(HO

HanbHOrO HHTerpHpOBaHHH B TeOpHH nonH 

H KBaHTOBOH MeXaHHKe. 

HenepeuopMHpyeMbie 

TeOpHH 

Pa3BHThiH paHee MeTO.IJ. perueHHH ypaBHe 

HHH 3.IJ.Bap)J.ca B HenepeHopMHpyeMhiX TeopH 

HX nonH o6o6II.(eH Ha cny'laH, KOr.IJ.a HMnynhCh i 

BCeX Tpex 'laCTHU OTllH'IHbi OT HyllH. Ha npH 

Mepe ypaBHeHHH lllpe)J.HHrepa C CHHrynHpHbiM 

nOTeHI.(HanOM H3y'leHbl pa3llH'IHbie npH6nH~eH 

Hbie MeTO)J.bl Bbi'IHClleHHH MO.IJ.HcPHUHPOBaHHOrO 

I c y'leTOM HeaHanHTH'IeCKOH 3aBHCHMO<;:TH OT 

KOHCTaHThi CBH3H/ p.a)J.a TeOpHH B03Myii.(eHHH 

B HenepeHopMHpyeMha TeopHHX non.a. 

TeopH.H noJI.H 

H ueeBKJIHAOBbl reoMeTpHH 

Ilpe)J.npHHHTO )J.allhHeHruee HCCne)J.OBaHHe 

KBaHTOBOH TeOpHH non.a C HeeBKllH)J.OBbiM npo

CTpaHCTBOM OTHOCHTellhHhlX HMnynhCOB. Yc

TaHOBlleHO, 'ITO B HOBOH CXeMe B03HHKaeT HH

BapHaHTHOe ynopH)J.O'IeHHe no )J.HCKpeTHOMY 

BpeMeHH, n03BOllHIOII.(ee CcPOPMYllHpOBaTb 

npHHI.(Hn npH'IHHHOCTH B pa3BHBaeMOH TeOpHH 

H nocTpOHTh S - Ma TPHUY B BH.IJ.e T- 3KcnoHeH

Thl . Ha OCHOBe KBaHTOBaHHH noneH B npo

CTpaHCTBaX )J.e CHTTepa yCTaHOBlleHa CBH3b 

Me~)J.y KOCMOnOrH'IeCKHMH Tpe6oBaHHHMH H 

BH)J.OM B3aHMO)J.eHCTBHH 3lleMeHTapHbiX 

'laCTHI.(. 

B3aHMOAeHCTBHe 3JieMeHTapHbiX t~aCTHQ. 

flpH6JIH)KeHHbie 

peJI.HTHBHCTCKHe H HepeJI.HTHBHCTCKHe 

ypaBHeHHH 

B TeOpHH ITOJI.H 

C npHBne'leHHeM clJyphe -aHanH3a Ha rpyn

ne llopeHI.(a nOCTpOeHO KBa3HnOTeHI.(HallbHOe 

ypaBHeHHe, OnHCbiBaiOII.(ee pacceHHHe CnHHOp

HOH qacTHUhi Ha cKan.apHoH. 

)l;aHO o6o6II.(eHHe MeTO)J.a 4Ja30BhiX cPYHKUHH 

Ha cny'laH penHTHBHCTCKOrO pa3HOCTHOrO 

ypaBHeHHH. 

llpoBe)J.eHO HCClle)J.OBaHHe aCHMnTOTH'Iec

KHX peiUeHHH KBa3HnOTeHI.(HallbHbiX ypaBHe

HHH H ypaBHeHHH EeTe-ConnHTepa Ha ocHo

Be pa3BHTbiX on epa TOpHbiX MeTO)J.OB HX pe

IUeHHH. 

HaH)J.eHbi H HCCne)J.OBaHbi KBa3HnOTeHI.(H

aiThHbie ypaBHeHHH )J.llH nHOH- HYKllOHHOH CHC

TeMbi C y'leTOM CnHHa H pa3HOCTH MaCC. 

Ilpo)J.on~anoch Hccne)J.oBaHHe HenHHeHHhiX 

{R3HOCTHbiX CHCTeM B 4JyHKI.(HOHallbHOH clJop

MYllHPOBKe ypaBHeHHH THna qy-lloy. )l;oKa-

3aHO Cyii.(eCTBOBaHHe TpeXMepHOrO HHBapH-

8HTHOrO MHOroo6pa3HH perueHHH ypaBHeHHH 

liy-lloy C TpexpH)J.HOH MaTpHI.(eH KpOCCHHr-
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CHMMeTpHH, KOTOpOe 06Jia,D;aeT e,D;HHCTBeHHOH 

HeiiO,D;BH)KHOH TO'IKOH, CB.H3aHHOH C 4!H3H'Ie C 

KHM rroporoM. Haii:,D;eH anropHTM rrocTpoeHH .H 

3TOrO MHOroo6pa3H.H . 

3JieKTpOMarHHTHble H CJia6bie 

B3aHMOAeJiCTBHS 

3JieMeHTapu~x qac~ 

npH 

BbiCOKHX 3HeprHSX 

IIpoae,D;eHo uccne,D;oBaHHe rro rrpoaepKe M o 

,D;eJIH BeKTOpHOH ,D;OMHHaHTHOCTH B IIHOH·HyK 

JIOHHbiX CTOJIKHOBeHH.HX C o6pa30BaHHeM Jieii 

TOHHbiX rrap. IIpe,D;JIO)KeH 3KCIIepHMeHT, KOTO 

phlii: BKJIIO'IeH B rrporpaMMY pa60T Jla6opaTOpHH 

BbiCOKHX 3HeprHH. 

Hccne,D;oBaHbl aorrpocbl o pacce.HHHH caeT a 

Ha CBeTe C pO)K,D;eHHeM ,D;BYX 6030HOB H 0 CB.H · 

3H ce<JeHHH rrpoueccoa e + + e- .... e+ + e- + 2 6 o "' 

30Ha H y + y .... 2 6o3oHa. HarrucaH o63op rro 

,II;HCIIepCHOHHbiM COOTHOIIIeHH.HM H 4lopM4laKTO 

paM 3JieMeHTapHbiX <JaCTHU. 

H3y<JeH rrpouecc "rny6oKo Heyrrpyroro " 

o6pa30BaHH.H IIHOHOB rrpH B3aHMO,D;eHCTBHH BbJ· 

COK03HepreTH'IeCKHX ,D;eHTpOHOB C .H,D;paMH . 

PaccMoTpeHo BJIH.HHHe BHpTyanbHoro B036y* 

,IJ;eHH.H HYKJIOHHbiX H306ap B .H,D;pax Ha rrpoue c 

Cbl o6pa30BaHH.H H306ap B .H,D;epHbiX peaKUH.H X 

IIpH BbiCOKHX 3HeprH.HX. 

p aCCMOTpeHbl 3JieKTpOMarHHTHble rrepeX O 

,I1;b1 B JierKHX .H,D;pax C y<JeTOM HOBOrO THIIa 

"TOpOH,IJ;HbiX" 4!opM4!aKTOpOB. 

CJia6ble 

B3aHMOAeJiCTBHS 

,!J;eTaJibHO HCCJie,D;OBaJIHCb HeKOTOpbie pe ,D; · 

~e pacrra,D;bl Me30HOB, 3KCIIepHMeHTaJibHOe 

H3y<JeHHe KOTOpbiX IlpOBO,D;HTC.H HJIH JIJiaHHpy 

eTC.H. IIpoae,D;eHbi pac<JeTbi H aHaJIH3bl pacrra 

,D;OB 11 .... 3 e + v , K -+ ,t"+ 3 , HHTepeCHbiX c Toq -

• 

KH 3peHH.H Cy)KeHH.H CJia603JieKTpOMarHHTHOH 

CTPYKTYPbi IIHOHa H rrpoaepKH rurroTe3bl o 

vv -aJaHMO,D;eii:cTBHH. PaccMoTpeHa B03MO)K

HOCTb H3y<JeHH.H 4!opM4!aKTOpa HeHTpHHO JIO· 

cpe,D;CTBOM ruraHTCKoro pe3oHaHca rrpH pac

ce.HHHH Ha nerKHX 11,11;pax. 

CocTasHble MOAeJIH 

H cTpyKTypa 

3JieMeHTapHblx qacTKU 

Y CTaHOBJieHa CB113b MeTO,D;a KOrepeHTHbiX 

COCTO.HHHH ,D;JI.H BbiCOK03HepreTH'IeCKOrO pac

Ce.HHH.H H KBapKOBbiX MO,D;eJieH, 'ITO rrpe,D;CTaB· 

JI.HeT 60JibiiiOH HHTepec B CB113H C pa3BHBae

MbiMH B HaCTO.HJUee BpeM.H MO,D;eJI.HMH B3aHMO· 

,D;eHCTBHH 3JieMeHTapHbiX <JaCTHU IlpH BbiCO

KHX 3HeprH.HX j,D;pOIIJieTHa.H, IIapTOHHa.H, KBap

KOBa.H/. B paMKaX KB8.pKOBbiX MO,D;eJieH a,D;· 

poHOB C OCUHJIJI.HTOpHbiMH H ,D;pyrHMH IIOTeH· 

uaanaMH IlpOBe,D;eHO HCCJie,D;OBaHHe COOTBeT· 

CTBYIOIUHX ypaBHeHHH H IIOJiy'leH p.H,D; ,D;aHHbiX 

0 3aKOHaX COXpaHeHH.H TOKOB H paCJia,D;OB a,D;· 

poHOB B 3THX MO,D;e.Jl.HX. 

Ha OCHOBe anropHTMa cllypbe pa3BHT Me

TO,D; o6pa60TKH 3KCIIepHMeHTaJibHbiX ,D;aHHbiX, . 

II03BOJI.HIOIUHH IIOJIY'IHTb HH4!0pMaUHIO 0 HaJIH

'IHH CTPYKTYPbi y pe3oHaHcoa. 

B paMKax MO,D;eneii: MHO)KeCTBeHHoro po)K

,D;e~H.H <JaCTHU HaH,D;eHO Ba)KHOe orpaHH'IeHHe 

Ha aCHMIITOTH'IeCKOe IIOBe,D;eHHe cpe,D;HeH MHO· 

)KeCTBeHHOCTH BTOpH'IHbiX <JaCTHU, KOTOpoe 

MO)KeT 6b1Tb HeiiOCpe,D;CTBeHHO IIpOBepeHO Ha 

cyrueCTBYIOIUHX H 6y,D;yiUHX yCKOpHTeJI.HX. 

KsaHTOBM MeXaHHKa 

H Me30aTOMbl 

Pa3pa6oTaH anropHTM Bbi'IHCJieHH.H crreKT

pa C06CTBeHHbiX 3Ha<JeHHH H 4!YHKUHH 3a,D;a'IH 

,D;ByX UeHTpOB, a TaK)Ke MaTpH'IHbiX 3JieMeH· 



• 

TOB no 3THM <iJyHK~HHM. ,r(oKa3aHa CaMOCOr

JiaCOBaHHOCTh MeTO,na B03MylQeHHhiX CTa~HO

HapHhiX COCTOHHHH B TpexTeJihHhiX 3a,naqax 

KBaHTOBOH MeXaHHKH. Ha 3TOH OCHOBe C03,naH 

MeTO,n pac'leTa Ce'leHHH pa3JIH'IHhiX npo~eCCOB 

B CHCTeMe Tpex 'laCTH~, B3aHMO,neiiCTBYIOlQHX 

no 3aKony Kynoua. 

Bhi'IHCJieHhl 3HeprHH CB113H CHCTeMhl Tpex 

3ap1I)I(eHHhiX 'laCTH~. 

B paMKax Teopuu raMHJihTOHOBhiX cncTeM 

.noKa3aua HMeroma11 Ba)I(Hhie npnMeneHHH Teo

peMa 0 CylQeCTBOBaHHH ,nBOHKOaCHMnTOTH'IeC

KHX perneHHH 3THX CHCTeM. 

B nonyMHKpocKonuqecKoii Mo.nenu .nn11 onu

caHHH H,nepHhiX KOJie6aHHH Y'ITeHhl KoppeJIH~HH 

Me)l(,ny KBa3H'IaCTH~aMH H KOJIJieKTHBHhiMH 

B036y)l(,neHH1IMH B 11,npax. floJiy'leHa CHCTeMa 

B3aHMOCB113aHHhiX ypaBHeHHH ,nJIH OCHOBHhiX 

xapaKTepHCTHK B036y)l(,neHHH 060HX BH,nOB. 

Hccne.noBan p11.n qacTHhiX cJiyqaeB 3TOH 3a,na

'IH. 

Ha OCHOBe MHKpOCKOnH'IeCKOH MO,neJIH H,n

pa pa3pa6oTan MeTo.n pac'leTa, c noMOlQhiO 

KOTOporo Bhi'IHCJieHhl 3HeprHH KOJIJieKTHBHhiX 

0 + - COCTOHHHH, B036y)l(,naeMhiX B peaK~HHX 
.nByxnyKnouuo:H: nepe,na'IH B 11,npax c A -56. 
,r(ocTHrnyTo Ka'leCTBenuoe cornacue c 3Kcne

pnMenTaJihHhiMH .nanHhiMH. 

B TeopHH KOJIJieKTHBHoro ,nBH)I(eHHH 

B a TOMHhiX 11,npax c<lJopMyJIHpOBaH 06lQHH Me

TO,n MHKpOCKOnHpOBaHHH H,nepHhiX MO,neJieH. 

Perneua o6paTnaH 3a,naqa poTopuo:H: Mo.nenu. 

Hccne.noBana <lJepMHOHHaH peaJIH3a~HH .nnua

MH'IeCKHX CHMMeTpHH H H3y'leHhl 3JieKTpOMar

HHTHhie nepexo,nhi B cxeMe SU 
3 

• IlpoBe.nen 

y'leT cnapnBaHHH B poTonuo:H: Teopuu Bpame

HHH. 

-• 
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CJIO:lKHbiX .H~ep 

H3y'laJIHCh CBOHCTBa .ne<bopMnpoBanuwx 

H,nep pe,nK03eMeJihHOH H TpaucypaHOBOH o6-

JiaCTeH B paMKaX CBepxTeKy'leH MO,neJIH 11,npa 

c ncnoJih30BanneM noTeu~uana CaKcoua- By.n

ca: IlpoBe.neno yTo'lneuue MeTo.na pac'leTa o.n

uoqacTH'IHhiX cocTOHHHH B noTen~uane CaKco

ua- By.nca c pa3JIO)I(eHHeM no <lJynK~HHM IIITyp

Ma-llnyBHJIJIH. Pacc'IHTaHhi Jnepruu H Bonuo

Bhie <iJyHK~HH HepoTa~HOHHhiX COCTOHHHH MHO

rux I c ue'leTHhiMH A I .ne<bopMnpoBaHHhiX 

11,nep. 

H3y'leno ycJIO)I(Henue CTPYKTYPhi 11,nepnhiX 

COCTOHHHH C pOCTOM 3HeprHH B036y)l(,neHH11. 

floKa3aHO, 'ITO B3aHMO,neHCTBHe KBa3H'IaCTH~ 

C <iJOHOHaMH OTBeTCTBeHHO 3a <lJparMeHTa~HIO 

O,nHO'IaCTH'IHhiX COCTOHHHH. 

flpe,nJIO)I(eH HOBhiH no,nxo,n K HCCJie,noBaHHIO 

CTPYKTyphl BhiCOKOB036y)l(,neHHhq: COCTOHHHH. 

,r(aua onepaTOpHaH <lJopMa BOJIHOBOH <iJyHK~HH 
BhiCOKOB036y)l(,neHHOrO COCT01IHH11 H Bhi'IHCJie

Hhl npHBe,neHHhie BepOHTHOCTH a - H Y- nepe

xo,noB. PaccMoTpenhi KoppenH~HH Me)l(.ny 

HeHTpOHHhiMH H nap~HaJihHhiMH pa,nHa~HOHHhi

MH lliHpHHaMH Ha HeHTpOHHhiX pe30HaHCaX. 

IlpoBe.nenw Bhl'IHCJieHH113Heprnn.ne<bopMa

~HH 11,nep npH 60JihlliHX 3Ha'leHH1IX napaMeTpOB 

.ne<lJopMa~HH. AcHMMeTpHH B MaccoBoM pac

npe.neneuuu OCKOJIKOB .neneHHH o6oHCHena B 

paMKax cTaTHCTH'IecKoro rro.nxo.na KaK pe3y

JihTaT BJIHHHHH 3aiiOJIHeHH11 060JIO'IeK B OCKOJI

KaX ,neJieHHH . 

Pa3pa6oTan MeTo.n Bhi,neneHHH Koop.nnnaThi 

~eHTpa TH)I(eCTH B ,nByX'IaCTH'IHOH 060JIO'Ie'I

HOH <lJyHK~HH ,nJIH IIOTeH~HaJia KOHe'IHOH rny-

6HHhl. 

B uea.nna6aTH'IeCKoii Mo.nenu BpamenHH 

He'leTHhiX aTOMHhiX 11,nep H3y'leHhl MarHHTHhie 

CBOHCTBa Bpama TeJihHhiX IIOJIOC C y'leTOM IIO

JI1IpH3a~HOHHhiX 3<lJ<lJeKTOB, a TaK)I(e p11,n ,nHHa

MH'IeCKHX J<iJ<iJeKTOB. floKa3aHa B03M0)1(H0CTh 

OIIHCaHHH BpalQaTeJihHhlX IIOJIOC B He'leTHhlX 

11,npax II pH HCnOJih30BaHHH KOJIJieKTHBHhiX rra

paMeTpOB COCe,nHHX 'leTHO-'IeTHhiX 11,nep. 
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llpOBO~HnHCb HCCne~OBaHHH 3~~eKTHBHbiX 

CnHHOBbiX H H30CnHHOBbiX B3aHMO~eHCTBHH 

H CBH3aHHbiX C HHMH KOJineKTHBHbiX B036y)l( 

~eHHH /MarHHTHbiH ~HnOnbHbiH H raMOB-Ten

nepOBCKHH pe30HaHChl, aHanorOBhle B036y~

~eHHH/. lfccne~OBanHCb MOHOnOnbHbie B03-

6y)l(~eHHH B o6naCTH aKTHHH~OB. 

lf3y'-leHbl CBOHCTBa HH3KOne)l(amHX COCTO

HHHH B He'-leTHbiX c~epuqecKHX H nepexo~HbiX 

H~pax . llpoBe~eH pac'-leT 3HeprHii ypoBHeii 

"aHOManLHoii" qeTHOCTH B H30Tonax Cd , 
Te , Xe . ,ll;ocTHrHyTo KaqecTBeHHoe co

rnacue c 3KcnepHMeHTanLHbiMH ~aHHbiMH . B Lr

qucneHw O~HO~OHOHHhle COCTOHHHH B '-leTHO

qeTHbiX H~pax. 

Hccne~oBaHw HH3Kone)l(amHe B036y)l(~eH

Hbie COCTOHHHH KBa~pynom>HOrO THna B '-leT

Ho-qeTHbiX C~epH'-IeCKHX H nepexO~HbiX H~

pax. llocTpOeH KOHe'-IHbiH 6030HHbiH raMHnb 

TOHHaH ~nH OnHCaHHH TaKHX B036y)l(~eHHH . 

Pa3BH7 a MO~enh npo~ecca ~eneHHH H~ep 

B peaK~HHX C TH)I(enbiMH HOHaMH, B paMKa X 

KOTOpOH 06'bHCHeHbl OCHOBHbie 3aKOHOMepHo 

CTH, Ha6mo~aBIIIHeCH KaK B ~BOHHOM, TaK H 

TPDHHOM ~eneHHH. 

TeopKH 

H,l:lepHbiX peaKQKit 

B uccne~oBaHHHX o6ll.leii TeopHH H~epHbiX 

peaKIIHH pemeHa npo6neMa 0 cymeCTBOBaH.HH 

CTporux rpaHH~ Ha napaMeTpbi pacceHHHH 

B peaK~HHX THna A + B -> a+ b +c. llpe~no)l(eH Me

TO~ OnHCaHHH peaK~HH C HCnOnb30BaHHe-M 6a-

3HCHbiX ~YHK~Hii TeopHH CTPYKTYPLI H~e p. 
H3yqanHCb peaK~HH nepe~a'-IH o~Horo H 

~YX HyKnOHOB Ha C~epH'-IeCKHX H ~e~OpMH
poBaHHbiX H~pax npH HH3KHX 3HeprHHX. llpe~

nO)I(eH HOBbiH Me TO~ Bbi'-IHCneHHH ~OpM~aKTO 

poB, CHnbHO 3aBHCHmHX OT ~OpMbi H~epHoro 

noTeH~Hana. PaccMoTpeHo ynpyroe H ·Heyn 

pyroe pacceHHHe npoToHoB Ha H~pax 
148

• 
154 Sm B MeTo~e CBH3aHHbiX KaHano B. 

Pa3pa6oTaHa TeOpHH B03MymeHHH ~nH MHO 

rOCTyneH'-IaTbiX npHMbiX H~epHbiX peaK~HH. 

C nOMOmbiO pa3pa6,pTaHHOrO Bb!COK03Hepr e -

mqecKoro npu6nH)I(eHHH uccne~oBaHLI peaK

~H ynpyroro H Heynpyroro pacceHHHH 3neKT

poHoB Ha H~pax. 

B o6nacTH npoMe)l(yTO'-IHbiX 3HeprHii pac

CMOTpeH OCHOBHOH KaHan npH 3aXBaTe MIO

Me30HOB cnO)I(HbiMH H~paMH C BbineTOM HeiiT

poHOB . H3y'-leH cneKTP H acHMMeTpHH HeiiT

poHoB. lloKa3aHo, '-ITO H~epHaH CTPYKTypa 

urpaeT onpe~enHromyro ponh B xapaKTepe no

Be~eHHH yKa3aHHbiX BenH'-IHH. 

• 

HAepubie CKJihl 

K TeOpKH Jier'KKX H,l:lep 

PaCCMOTpeHa TO'-IHO pemaeMaH CTa THC

TH'-IeCKaH MO~enb KOHe'-IHOrO H~pa, Y'-IHTbi

BaiOmaH Me30HHYIO npupo~y caMocornacoBaH

Horo noTeH~Hana . C nOMOmbiO 3TOH MO~e

nH noKa3aHa ycTOH'-IHBOCTb c~epuqecKoii ~op
Mbi H~ep no OTHOllieHHIO K ManbiM ~e~OpMa
~HM. 

,ll;nH ruraHTCKoro pe3oHaHca B nerKHX 

Mpax, B036y)l(~aeMoro npH nornomeHHH raM

Ma-KBaHTOB H MIO-Me30HOB, ~OKa3aHO, '-ITO 

HH)I(HHH BeTBb pe30HaHCa ~OpMHpyeTCH H3 

nepexo~OB 6e3 H3MeHeHHH H30CnHHa, a Bepx

HHH - H3 nepexo~oB c ~ T = 1. 
B 3a~aqe HaXO)I(~eHHH ~BycTopoHHHX o~e

HOK ~H3H'-IeCKHX xapaKTepHCTHK ~Byx- H 

rpexqaCTH'-IHbiX CHCTeM npe~nO)I(eHbl 3~~eK

THBHbie npo~e~ypbl ~nH HaXO)I(~eHHH TaKHX 

o~t:HOK. Pa3pa6oTaHbi MeTo~w pemeHHH Tpex

uyKnoHHbiX ypaBHeHHH ~nH COCTOHHHH C nono

)I(HTenLHoii 3Heprueii. 

Bonpocbl 

TeopKK TBep,l:loro TeJia 

K KOH,[leHCKpOBaHHbiX cpe,l:l 

MeTo~oM HepaBHOBecHoro cTaTHCTH'-Ie-

CKoro on epa Topa uccne~oBaHbi HeKoTopLre He

paBHOBeCHbie npoueCCbl B KOH~eHCHpOBaHHbiX 

cpe~ax • 



Ha ocHoae 'IHCJieHHhiX pac'leTQB npoae,neHo 

HCCJie,noBaHHe TepMO,D;HHaMHKH CHJihHO aHrap

MOHH'IeCKHX KpHCTaJIJIOB H H'Jy'leHO HBJieHHe 

.n;HHaMH'Iecxoif HeycTOH'IHBOCTH HX. PaccMoT

peHhl aHrapMOHH'IeCKHe 34xl>eKThl B MeTaJIJiaX 

H MarHeTHKaX. 

B JJieKTPOHHOH TeopHH Heynopx,no'leHHhiX 

MeTaJIJIOB H <iJeppoMarHeTHKOB ITOJiy'leHhl HeKO

TOp hie peweHHH ,D;JIH <iJeppo- H aHTH<iJeppOMa.r

HeTHKOB C CHJihHOH aHH30TpOnHeH. 

• 

.. .. 
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Pa3pa6oTKa 

nporpaMM 

pacqeToB 

CoaMeCTHO c JIBTA paJpa6oTaH px.n npo

r p aMM .nnx pac'leTOB Ja,naq x.nepHoH npo6ne

M I ·MHOrHX TeJI, CTpyKTyphl CJIO)I(HbiX H,nep, 

T e OpHH H,nepHbiX peaKIJ;HH. 
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J\A60PATOPIII A 
BbiCOHIIIX 
3HEPrllllll 

• .. 

B na6opaTopHH npo.D;omKanucL 4>YH.D;aMeH

TanLHLie HCCne.D;OBaHHJI B o6naCTH 4>H3HKH 

3ITeMeHTapHLIX 'laCTHD; npH BLICOKHX :meprH· 

JIX, BeiTHCL pa3pa60TKH,.HMeiOID;He u;enLIO CO· 

BeplUeHCTBOBaHHe TeXHHKH H MeTO.D;HKH 3KC" 

nepHMeHTa, a TaK)I(e pa6oTLI no ycoBeprneHcT

BOBaHHIO CHHXpo4>a30TpOHa. IlpH 3TOM OCHOB" 

HLie YCHITHJI KOnneKTHBa na6opaTOpHH 6LIITH 

HanpaBneHLI Ha peanHJau;uro nporpaMMLI, ocy

ID;eCTBnHeMoii OIUIH Ha ycKopHTene HHCTH· 

TyTa 4>H3HKH BLICOKHX 3HeprHH /CepnyXOB/. 

Hay'IHLie HCCITe.D;oBaHHJI nB3 npoBO.D;Hna 

B TeCHOM KOHTaKTe C na6opaTOpHeH BLI'IHC· 

ITHTeiTLHOH TeXHHKH H aBTOMaTH3aD;HH H na-

6opaTOpHHMH cTpaH - yqacTHHU OH.HH. 

HayqHo
Kcc~e~oaaTe~hCKHe 

pa6oTbi 
lloBeAeHKe 

aMDJIKTYA pacceHHKH 

B 3aBKCKMOCTK 

OT ~HeprKK B3aKMOAeifCTBYJOJnKX 'llaCTJm 

·<> 3aeepweHa o6pa6omKa f.IUKAa 3Kcnepu
MeHmoe no u3y'leHU10 ynpyzozo pp - u pd -
pacceJIHUJI Ha MaA&ze YZAbl. 3KcnepuMeHTLr 

6LmH BLmonHeHLI Ha ycKopHTene H<I>B3 c no

MOID;LIO 3ITeKTpOHHOH ycTaHOBKH " rO.D;OCKOna 

H3 nonynpOBO.D;HHKOBLIX ,D;eTeKTOpOB Ha ITHHHH 

c :6 3CM- 3M. HcnonLJOBanHcL pacnonarae

MLie B KaMepe YCKOpHTeiTH MHIIIeHH:CBepX3BY" 

KOBLie CTpyiiHLie raJOBLie /Bo.D;opo.D;HaH H .D;eii:

TepueBaH/, a TaK)I(e nneHO'IHaH nonH3THneHo

BaH. 

Ilo.D;po6Ho uccne.D;oBaHLI B o6nacTH 3Hep

ruii: OT 8 .D;O 70 r3B 3HepreTH'IeCKHe 3aBHCH· 

MOCTH napaMeTpa HaKITOHa .D;H4>paKD;HOHHOrO 



• 
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KOHyca yrrpyroro pp - H pd -pacceHHHH H 

OTHOUieHHH ,D.eHCTBHTeJihHhiX l.JaCTeH a~IIJIH 
TY.D. pp - H pd -pacceHHHH K MHHMhiM /a P/J 

H apd / . 

aj ,lJ;H<lJ<lJepeHUHaJibHbie Cel.JeHHH H3MepeHh i 

/B OTHOCHTeJihHhiX e,D.HHHUaX/ B ,D.eCHTH :mep 

reTHl.JeCKHX HHTepBaJiaX ,l].JIH pp -pacceHHH H 

B HHTepBaJie rrepe,D.al.J HMIIYJihCOB 0,0008 ~ 
~ I t I ~ 0,12 ;r3a/cJ2 H .D.JIH pd -pac 

ceHHHH B HHTepBaJie rrepe,D.al.J HMIIYJihC OB 

0,002 ~ I t I ~ 0,15 /r3a/c/ 
2 

• IloKaJa -

HO, 'ITO B yKa3aHHOM HHTepaane 

.D.H<iJpaKUHOHHbie KOHYChl ,l].JIH pp - H 

3HeprH H 

pd -aJ a -

HMO,D.eHCTBHH Cy~aiDTCH H OIIHChlBaiDT CH 

<lJyHKUHeH BH,D.a bp p ,p d = b
0 

+ 2 b
1 

• ln ( 5/5
0

) , 

r,D.e 5 - KBa,D.paT IIOJIHOH 3HeprHH B CHCTe M e 

ueHTpa Mace, So = 1 r 3B 
2 

• ,Il;JIH PP - B3a 

HMO,D.eHCTBHH b
0
=/6,8:!::0,3/ jr3B/c/ - 2 H 

b1 =/0,47:!::0,09/ ;rJa/c/-2 

6/ Ha~,D.eHO, 'ITO BeJIH'IHHhl OTHOUieHH H 

peanhHhiX qacTeH: aMIIJIHTY.D. yrrpyroro pp -

H pd - pacceHHHH K MHHMhiM IIpH t =0 H3Me 

HHIDTCH ,l].JIH pp OT 0,35±0,05 IIpH 8 r3B ,l].O 

0,10±0,02 IIpH 70 r3B; H ,D.JIH pd - OT 

0,26±0,04 IIPH 15 r3B ,l].O 0,15±0,04 IIp H 

70 r3a. 

a/ IIapaMeTp HaKJIOHa KOHyca pn -pacce H 

HHH, Bhll.JHCJieHHhiH ITO MO,D.eJIH rnay6epa, .x o 

pOUIO COBIIa,D.aeT C H3MepeHHOH <lJyHKUH e H 

bP/E), H3 3Toro cne.nyeT, 'ITO acHMIITOTHl.fe 

CKHe CBOHCTBa aMIIJIHTY.D. pp - H pn - pacce H 

HHH O.D.HHaKOBhi. 

TaKHM o6pa30M, B peJyJihTaTe ocyll(ec T 

aneHHH 3TOrO UHKJia 3KCIIepHMeHTOB: 

1/ ell(e pa3 6hlJIH rrpo,D.eMOHCTpHpOBaHhl 

60JihUIHe B03MO~HOCTH paHee rrpe,D.JIO~eHHO 

ro H pa3pa6oTaHHOrO B JIB3 MeTO,D.a HJ y 

l.JeHHH yrrpyroro pacceHHHH l.faCTHU Ha MaJihi e 

yrJihl, OCHOBaHHOrO Ha perHCTpaUHH yrn a 

H HMIIYJihCa Me,D.JieHHOH l.JaCTHUhl OT,D.al.JH . 

OH oKaJancH rrpHrO,D.HhiM BIIJIOTh .no caMhi X 

60JihlliHX 3HeprHH, ,D.OCTH~HMhiX Ha COBpe 

MeHHhiX yCKOpHTeJIHX ; 

2/ 6biJIH pa3 pa6oTaHbl H BHe,D.peHbl B H C 

Jie,D.OBaHHH Ha yCKOpHTeJIHX B 06JiaCTH BhiC O 

KHX 3HeprHH: caepJr.o'BYKOBhie CTPYHHhie r a -

s,...,.,~ 

12 

11 

10 

g 

8 
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S(na1) 

30Bhie BO,D.OpO,D.Hbie H ,D.eHTepHeBbie MHUieHH, 

KOTOpbie BeCbMa J<iJ<iJeKTHBHO HCIIOJih30BaJIHCh 

BHYTPH KaMe phi YCKOpHTeJIH 6naro.napH MHO

rOKpa THO MY IIpOXO~,D.eHHID YCKOpHeMbiX 'laC

THU qepe3 MHUieHh; 

3/ 6biJIO IIOKa3aHO, 'ITO rrpH BhiCOKliX 

3HeprHHX IIpOCTaH .D.H<iJpaKUHOHHaH MO,D.eJib 

He COOTBeTCTByeT IIpHpO,D.e B3aHMO,D.eHCTBHH, 

TaK KaK H,D.epHaH MaTepHH 06Jia,D.aeT CBOHCT

BOM He TOJihKO IIOrJIOil(eHHH, HO H rrpeJIOMJie

HHH /HaiipHMep, IIpH 3HeprHH OKOJIO 10 r3B 

peaJibHaH l.JaCTh aMIIJIHTY.D.hl pacceHHHH co

CTaBJIHeT OKOJIO 30o/o OT MHHMOH/; 

4/ BIIepBbie IIOKa3aHO, 'ITO pa,D.HYC CHJib

HOrO B3aHMO,D.eHCTBHH B pp-coy.napeHHHX 

JIOrapH<iJMH'IeCKH pacTeT C pOCTOM 3HeprHH 

B HHTepBaJie OT 10 ,D.O 70 r3B. 



3. 3a8UCUMOCmb napaMempa HQKAOHQ oufj

fjepeHIJUQAbH020 cet~eHUJl ynpyzozo PP - u 

pd- pacceJIHUJl om :mepzuu e6Au3u 0 ° I l -
pe3yA&mam&l oaHHOU pa6om&ll. 

4. Pe3yA&mamM U3MepeHUJl omHoweHUJl ee
UiecmeeHHOU 'IQCmU aMnAumyObl K MHUMOU 8 
ynpyzoM PP- u pd- pacceJIHUU I f - oaHH&Je 

JIB31. 
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Ilony'leHHhre 3KcrrepHMeHTaJihHhre .n.aHHhre 

Ha XO,IJ;SITCJI B COOTBeTCTBHH C COBpeMeHHhlMU 

T e OpeTH'IeCKHMH rrpe,!J,CTaBJieHHHMH, B 'laCT

H OCTH, COrJiacyiOTCJI C pac'leTaMH, BhiiiOJI· 

H e HllhiMH Ha OCHOBe ,!J,HCIIepCHOHHhiX COOTHO

m e HHH /CM. pHC. 3,4/. 

0 HccAeooeaHue acuMnmomut~ecKozo no
e eo?HUJI QMnAumyo pacCeJIHUJl HeumpaA&HbiX 
KQOH08 IlpOBO,!J,HTCH: B OIIhiTaX IIO pereHepaii;HH 

K pOTKO~HBY~HX Heif:TpaJihHhlX KaOHOB ,!J,OJI· 

r ~HBY~HMH, IlpOXO,!J,H~HMHMHilleHh·pereHe

p TOp. 3KCIIepHMeHThl OCy~eCTBJIHIOTCJI Ha 

y c KopHTeJie Mci>B3 c rroMO~hiO 3JieKTpOHHOH 

y c TaHOBKH - MarHHTHOrO HCKpOBOrO cneKTpO

MeTpa Ha JIHHHH c 3BM li3CM-3M, - KOTO

p a H COCTOHT H3 18 .IJ.BYXKOOp,!J,HHaTHhlX 6ec

$ HJihMOBhiX HCKpOBhiX KaMep, aHaJIH3HpyiO~e
r o MarHHTa, ,!J,eTeKTOpOB 3JieKTpOHOB H MIO

OH OB H CUHHTHJIJIJII.J;HOHHOrO rO,!J,OCKOna- TpHr

r e pa. 

B rrpoae.n.eHHH 3KcnepHMeHTOB J1 o6pa6oT

K e ,!J,aHHhiX IIpHHHMaiOT y'laCTHe rpyiiiihi $H-

3 HKOB H HH~eHepoa H3 JIBTA H CH30 OM.HM, 

M ci>B3 /Ceprryxoa/, U:Mci>M /Ey.u.aneun/, ci>M 

q cAH /Ilpara/, ci>M EAH /Co$HH/ H Mci>B3 

r AH /U:oiiTeH/. 

K HaCTOH~eMy BpeMeHH 3aBepmeH Ha6op 

,!J,a HHhiX Ha YCKOpHTeJie H npoBe,!J,eHa HX 'laC

T H'IHaH o6pa60TKa. B Ka'leCTBe MHWeHH·pe

r e HepaTopa HCIIOJih30BaJiaCh TpexMeTpOBaH 

~H,!J,KOBO,!J,OpO,!J,HaH MHWeHh. 

ci>H3H'IeCKHe pe3yJihTaThi nony'leHhi .IJ.JIH 

HHTepaana HMIIYJihCOB 14 .... 42. r3B/C. Haii.u.e

H O, 'ITO $a3a pa3HOCTH a~nnHTY.IJ. ynpyroro 

p acceHHHH anepe.n. K0 p H K0 p npH6JIH3HTenh

H O IIOCTOJIHHa B HCCJie.n.yeMOM HHTepBaJie 

·HMrrYJihCOB H paBHa I -118!13/ 0 
, a ee Mo

.IJ.YJih y6hiBaeT C pOCTOM HMllYJihCa p na.n.a

lO~HX Ha MHWeHh·pereHepaTOp KaOHOB rrpH-

6 JIH3HTeJibHO KaK p Jh . 3TH pe3yJibTaTbi 

IIOKa3aHbl Ha pHC. 6, OHH HaXO,!J,JITCJI B COOT" 

B eTCTBHH CO CJie,!J,CTBHJIMH TeopeMbi IlOMe

p aH'IyKa, KaCaiO~eHCJI pa3HOCTH IIOJIHhiX ce-

eHHH B3aHMO,!J,eHCTBHJI 'laCTHU H aHTH'IaCTHU 

HYKJIOHOM B aCHMrrTOTHKe. 



3. 3aeUCUMOCmb napaMempa HQKAOHQ ourj

rjepeHIIUQAbHOZO CetteHUJI ynpyzozo PP - U 

pd- pacceJIHUJI om 3Hepzuu e6Au3u 0 ° I i -
pe3yA&mam&l oaHHou pa6om&rl. 

4. Pe3yA&mam&r U3MepeHUJI omHoweHuJI ee
~ecmeeHHOU ttacmu aMnAumyow K MHUMou e 
ynpyzoM PP - u pd- pacceJIHUU I t - oaHHble 

JIB31. 
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IloJiy'leHHbie 3KCI1epHMeHTaJibHbie .IJ.aHHbie 

Ha XO.IJ.HTCH B COOTBeTCTBHH C COBpeMeHHbiMH 

T e opeTH'IeCKHMH rrpe.IJ.CTaBJieHHHMH, B 'laCT

H OCTH, COrJiaCyiOTCH C paC'IeTaMH, Bbii10JI· 

H e HlibiMH Ha OCHOBe .IJ.HCrrepCHOHHbiX COO THO

m e HHH /eM. pHC. 3,4/. 

<) HccAeooeaHue acuMnmomuttecKozo no
ee o~HUJI QMnAumyo pacceJIHUJI HeumpaAbHbiX 
KQOH08 ITPOBO.II.HTCH B 011biTaX 110 pereHepai.J;HH 

KOpOTKO.HBY~HX HeHTpaJibHWX KaOHOB .II.OJI· 

ro•HBY~HMH, rrpOXO.II.H~HMH MHllieHb- pereHe

p a TOp. 3KCI1epHMeHTbl OCy~eCTBJIHIOTCH Ha 

y c KopHTeJie H<l>B3 c rroMO~hiO JJieKTpOHHOH 

y c TaHOBKH - MarHHTHOrO HCKpOBOrO crrei<TpO

M e Tpa Ha JIHHHH c 3BM E3CM-3M, - KOTO· 

p a H COCTOHT H3 18 .II.BYXKOOp.IJ.HHaTHhiX 6ec

<lJHJihMOBhiX HCKpOBhiX KaMep, aHaJIH3Hpyro~e
r o MarHHTa, .IJ.eTeKTOpOB 3JieKTpOHOB H MIO" 

OH OB H CI.J;HHTHJIJIHUHOHHOrO rO.II.OCKOrra- TpHr

r e pa. 

B rrpoBe.n.eHHH 3KcrrepHMeHTOB H o6pa6oT

K e .IJ.aHHhiX 11pHHHMaiOT yqaCTHe rpyl111hl <lJH-

3 HKOB H HH•eHepoB H3 JIBT A H CH30 OHRH, 

lf<l>B3 /CeprryxoB/, U:H<l>H /Ey.n.arremT/, <l>H 

q C AH /IIpara/, <l>H EAH /Co<lJHH/ H lf<l>B3 

r AH /U:oiiTeH/. 

K HaCTOH~eMy BpeMeHH 3aBepmeH Ha6op 

.II.a HHhiX Ha YCKOPHTeJie H ITpOBe.II.eHa HX 'laC

T H'IHaH o6pa6oTKa. B Ka'leCTBe MHmeHH-pe

r e nepaTopa HCITOJih30Banach TpexMeTpoBaH 

• H.II.KOBO.IJ.OPO.II.HaH MHllieHh. 

<l>H3H'IeCKHe pe3yJihTaTw rrony'leHhi .II.JIH 

HHTepBaJia HMITYJihCOB 14 ... 42. r3B/C. Haii.n.e

H O , 'ITO <lJa3a pa3HOC;H aMITnHTY.IJ. yrrpyroro 

p a cceHHHH Brrepe.n. K0 p H K0 p rrpH6JIH3HTeJih· 

H O ITOCTOHHHa B HCCJie.n.yeMOM HHTepBaJie 

liM ITYJihCOB H pasHa I -118:!:13/ 0 
, a ee Mo

.II.YJih y6hiBaeT C pOCTOM HMITYJihCa p rra.n.a

lO~HX Ha MHllieHL-pereHepaTOp KaOHOB rrpH· 

6 JIH3HTeJihHO KaK p J_4 • 3TH pe3yJihTaThl 

110 Ka3aHW Ha pHC. 6, OHH HaXO.IJ.HTCH B COOT" 

a e TCTBHH co cne.n.cTBHHMH TeopeMhi IIoMe

p a H'IyKa, KaCaro~eHCH pa3HOCTH ITOJIHhiX ce

'le HHH B3aHMO.IJ.eHCTBHH 'laCTHU H aHTH'IaCTHU 

C HYKJIOHOM B aCHMITTOTHKe. 



·xoHOdlll!JaQ 'DH BOHocaw- 0 }I nnhodaHazad tmH 

-'DBOQav:>:m lfVQ DHah'DHE:'DHQadu OI<IHamnw !JOB 

-andalll!JaQ !JOBodlllawxadlll :> 'DJIBOH'DIIl:>.A ·s 
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6. Pe3y/lbmambz U3MepeHUJI aMnAumyobz 
K~ .... K ~- pezeHepa14uu u ux cpaeHeHue c u3-
eecmHblMU 3KcnepuMeHma/lbHblMU OaHHblMU u 
pac<temaMU no MOOe/lU KOMn/leKCHblX MOMeH· 

-fliJ· 

-f!JJ' 

1.lfM 
I< 

0.5 m~ 

o.s 
G,2 

~ ~-------------------

, ~6 
5 

I 

I 

0,5 

0.3 

0,2 

5 

a 
2 

0 Ynpyzoe rr -P - pacceJIHUe Ha Ma/lbte 
yZ/l bl npu 3HepzuJlx 40 u 50 F3e uccAeoyem
CJI C llOMO~LIO MarHHTHOrO HCKpOBOrO ClleKT· 
poMeTpa Ha nHHHH c 3BM. YcTaHOBKa npo
pa6oTana Ha cepnyXOBCKOM yCKOpHTene OKO
no 200 qacoa. 3aperucTpHpoaaHo H Januca
HO Ha MarHHTHLie neHTLI OKOnO 5 MHnnHOHOB 
"TpHrrepoB", H3 HHX OKOnO 15000 COOT· 
aeTCTByeT co6LITHHM ynpyroro rr- p -pacceH
HHH B o6naCTH KynOHOBCKOH HHTep~epeHUHH 
/2,5x10 -.3 .51 t I 5 10-2 /r3a/c I 2 npu o6e
ux 3HeprHHX. 
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MexaHH3M 

po:lK~eHHH H pacn~a qacnu~ 

H pe30HaHCO~. 

llOHCK HOBblX pe30HaHCOB 

0 Hcc/leooaaHue rr -P - a3auMooeiicmau ii u 
poJICOeHUJI ~acmuq a rr- C- 63auMooeiicmauJix 
OCy~eCTSllHeTCH Ha OCHOSe CHHMKOS, nony 
qeHHhlX c ~syxMeTposo~ ny3hlp&Koso~ npo 
naHoso~ KaMep&I OM JIM, o6nyqaeMo~ s nyqKe 
77- -Me30HOS C HMnyllbCOM 40 r3s/c Ha cep 

nyXOSCKOM YCKOpHTene . 
B o6pa6oTKe $oTorpaqm~ /no cornacosaH

HhiM nporpaMMaM/ npHHHMaiOT yqaCTHe $H3H
KH H3 AnMa-AT&I, Ey~aneulTa, EyxapecTa , 

3.0 

2.0 

i 
;, lO 

I I 

llUINA S • METER 
I'ROI'AHI IUUI.I CH8!1llli 

I I 
I 

I 

1 

.........___ WITH ti.ASTIC 

P£ ·40G£V 
(a) .~t·p MNTI 

I + 
::; o.~ b a ~ s s 10 12 ~~ ts ia ao aa I 
"' :g s_o, 
XI\ 
:I .. 
::O:l:: 

'I 
w ., 
:i to 
~ 

LO 
! 

I • 

I 
I 

I 

~ lo'lTII ClliiEREMT 

f!C•WGEV 
(b) Jr;. MNTS 

f 

M ' ' ? i H ~ ~ W ~ ~ ~ 
NO. or PJIONOS 

7. 3a6UCUMOCmb cpeOH€20 ~UCIIQ y- K6QH
mo6 om MHOJKecmaeHHocmu amopu~HbiX 3ap JI-
JKeHHbtX ~acmuq. .. .. 

Baprnas&I, )l.y6H&I, KpaKosa, MocKShi, Cepny
xosa, Co$HH, TarnKeHTa, T6HnHcH, YnaH- Ea
Topa H XaHoH. 

IIonyqeH&I neps&Ie $HJHqecKHe pe3yn&Ta-
Thi: 

a/ Cpe~HHH MHO:>Ke cTseHHOCTh JapH:>KeH
HhlX qaCTHQ S rr-p -sJaHMO~e~CTSHHX paSHa 
5,21±0,06. Pacnpe~eneHHe no MHO:>KecTseH
HOCTH STOpHqHbiX qacTHQ cornacyeTCH C MO • 
~en&ro, s KOTopo~ pacnpe~eneHHe nap rr -Me-
30HOS no~qHHHeTCH 3aKOHY fiyaCCOHa. fipH 
3TOM cpe~HHe MHO:>KeCTSeHHOCTH 3apH:>KeHHbiX 
qaCTHQ S C06biTHHX C He~TpallhHbiMH C·TpaH· 
HbiMH qaCTHQaMH H 6e 3 HHX COsna~aiOT. 

6/ qHCllO raMMa • KSaHTOS paCTeT C pOC" 
TOM MHO:>KeCTSeHHOCTH S rr-p- H rr-n -coy~a

peHHHX /pHC. 7/. 

0 B3auMooeiicmaue ompuqamellbHbtX nuo
H06 c npomoHaMu npu uMnyAbce 5 F3a/c 

U3y~aemCJI Ha OCHOSe CHHMKOS C O~HOMeTpo
SO~ SO~OpO~HO~ ny3blpbKOSO~ KaMepbi, o6ny
qeHHO~ Ha CHHxpo$a3oTpoHe. CosMeCTHO c 
JIT<I> OliRli, li<I>B3 r AH /I.:(o~TeH/, YHHsep
CHTeTOM s KornHu;e, <l>li /YnaH-EaTop/, Ey
xapecTCKHM YHHsepCHTeTOM H3MepeHO OKOllO 
3000 rnecTHnyqes&Ix, 27000 qeT&Ipexnyqe
SbiX, 7750 ~syxnyqeSbiX C06b!TH~, KOTOpbie 
HJyqaroTcH c u;en&ro onpe~eneHHH ceqe
HH~ KaHanos peaKQH~ /sKnroqaH po:>K~eHHe pe-
30HaHcos/, Hccne~osaHHH KoppenHQHH npo
~on&HhiX H nonepeqHbiX HMnyllbCOS, aHallH3a 
cnKH·qeTHOCTH ~nH o6nacTH A -Me3oHa. 

0 B3auMooeiicmaue npomoHoa u ompuqa
mellbHbtX nUOH06 C HYKIIOHQMU U JIOpaMU npu 
3HepZUJIX oKollo 70 T3a. Ilpose~eHo 3 QHKna 
o6nyqeHHH 3MYllbCHOHHbiX KaMep npOTOHaMH 
C 3HeprHeH 50-70 r3s. 10 pa6oqHx 3MYllb" 
CHOHHhiX KaMep pacnpe~eneH&I ~nH o6pa6oT
KH no na6opaTopHHM CTpaH- yqacTHHQ OHRH. 

fipH 3HeprHH 67 r3s onpe~eneHa cpe~HHH 
MHO:>KeCTseHHOCTh JapH:>KeHHhiX qacTHQ s pp
S3aHMO~eHCTSHHX, KOTOpaH pasHa 6,6±0,2. 
Ee 3aSHCHMOCTb OT 3HeprHH S CHCTeMe QeHT
pa Mace onHc&maeTcH $yHKI.J;HeH E 0 ' 7 . 



8. YcmaHoeKa "MaMoHm" OA.R noAy~eHu.R 
UMnyAbCHbiX MQ2HU111HbiX noAeU Hanp.RJtCeH
HOC11fbiO C6blllle 200 K2C, U3201/106AeHHQJf 6 
l(EPHe,pa6omaem e 3KcnepuMeHmaAbHOM 3aAe 
cepnyxoecKozo ycKopumeA.R. C noMOIJibiO "Ma
MOHma" npou3eeoeHbl npo6Hble o6Ay~eHu.R fjio
mo3MyAr.cuoHHbiX KaMep OH.JIH. 

3AeKTpOM8rHMTHaH 

CTPYKTypa 

:lAeMeHTapHbiX tlaCTMU 

0 ,4Alf U3MepeHUJf 3AeK1!1pOMQ2HU111HbiX 
pa3Mepoe omput.~ameAbHbiX nuoHoe e onr.rmax 
no uccAeooeaHU.RM "-e-pacce.RHU.R B na6o

paTopHH C03~aHa ycTaHOBKa - 6eC~HnLMO
BhiH HCKpoaoii cneKTpoMeTp Ha nHHHH c 

3BM H npei.J;H3HOHHaH :>KH~KOBO~OpO~HaH MH

rneHL. B 1971 ro~y ycTaHOBKa npopa6oTana 

Ha ny'!Ke OTpHu;a TenLHLIX nHOHOB C HMnynL-

35 

COM 50 r 3B/ C cepnyXOBCKOrO YCKOpHTenH 

OKOnO 600 '!aCOB . 3anHCaHO Ha MarHHTHLie 

ne Thl OKOnO 3 MHnnHOHOB "TpHrrepoB", 'ITO 

CO OTBeTCTByeT OKOnO 150 TLIC. C06LITHH 

p- e -pacceHHHH c nepe~aqeii JHeprHH JneKT

po y OT 12 ~0 35 r 3B. 3KcnepHMeHTanLHLie 

~aHHLie o6pa6aTLIBaiQTCH. 

0. IIo paouat~UOHHbiM pacnaoaM Tf 0
- Me3o

Ha, 3aperHCTpHpOBaHHLIM ~ByxKaHanLHOH 

Jne KTpOHHOH ycTaHOBKOH, COCTOHI.UeH H3 nHB

He B LIX qepeHKOBCKHX cneKTpOMeTpOB nonHOrO 

nor nor.ueHHH H HCKpOBLIX KaMep, H3y'IanOCh 

~H~~epeHI.J;HanLHOe Ce'IeHHe peaKI.J;HH "- p-+ 
n Tf o npH HMnynLCe nHOHOB 3,36 r 3B/ C. 

Ha pHc. 9 npe~cTaaneHLI pe3ynLTaTLI H3-

MepeHHH Ce'!eHHH B HHTepaane nepe~aHHLIX 

HMnynLcoa 0 S I tIS 0,25 /rJa/c/
2 

H Hx 

an poKCHMaUHH KPHBOH, BLI'!HcneHHOH no Mo

~enH KOMnneKCHLIX MOMeHTOB. 

~ r-----------~------------------~ f.: ,.,~ (r~/c) -2 

~ __L--J--t--0-l------
50 

,()() .05 .10 .15 .20 .25 

9. ,4ufjifjiepeHt~UaAbHOe ce~eHue peaKt~uu 

"-p -+T/ 0 n npu uMnyAr.ce 3,36 T3e/c. 
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PeJUITMBMCTCKas 

s~epuaJI IPM3MKa 

0 PoJKOeHue nuoHoa npu cmoAKHoaeHu u 
pe/IJITIIU6UC111CKUX OeumpOH06 /6:10 r3B/C/ , 

YCKOpeHHbiX Ha CHHXpo4Ja30TpOHe, C H,npaMH 

Me,D:H perHCTpHpOBanOCb C ITOMO~bffi 3fleKT 

pOHHO~ ycTaHOBKH, COCTOH~e~ H3 ra30BhlX 

fOJ 

f02 

i0
4 

i0° 

02 O.il 

+ ~ dll6 .. [ ~ 1 
~olfl dfl d.p s't' ~ 

0.6 
X 

0.8 tO 

10. CpaaHeHue pe3y/lbmamoa U3MepeHUJI c e
t~eHUJI poJKOeHUJI nUOH06 OeumpOHQMU C KpU60 U, 
annpOKCUMUPY10U#eU 3KCnepUMeH111Q/IbH ble 
oaHHbJe o cet~eHUJIX poJKOeHUJI nuoHoa npomo-
HQMU. : 

.D:H4J4JepeHQHanbHhlX qepeHKOBCKHX rO,D:OCKO

rrHqecKHX cqeTqHKOB. 06Hapy)KeH KyMynHTHB

Hbi~ 34J4JeKT - MHOro6apHOHHOe CTOflKHOBeHHe 

C KOHQeHTpaQHe~ 3HeprHH Ha O,D:HOM ITHOHe. 

CeqeHHe KYMYnHTHBHoro po)K,neHHH rrHOHOB 

H,npaMH ,ne~TepHH Ha Me,D:H COCTaBnHeT OKOflO 

511/o OT ceqeHHH pO)K,D:eHHH ITHOHOB Ha TOM )Ke 

H,npe HYKflOHaMH. 3TO HaXO,D:HTCH B cornaCHH 

C rrpe,ncKa3aHHHMH TeOpHH MaClliTa6HO~ HH

aapHaHTHOCTH CHflbHbiX B3aHMO,ne~CTBHH 

/pHC. 10/. 

0 JloepHble 3MY/IbCUU 6bl/IU 06/lyt~eHbl 
OeilmpOHQMU C 3HeprHe~ 9,4 r3B, YCKOpeH

HbiMH Ha CHHXpo4Ja30TpOHe, C Qeflbffi H3yqe

HHH H,nepHoro rrpoTOHHoro CTPHITITHHra. Ha~

,neHo, qTO ,nonH rrpOTOHHOrO CTpHITITHHra ,ne~T

poHa cpe,nH BCeX HeyrrpyrHX B3aHMO,D:eHCTBH~ 

,ne~TpOHOB C H,npaMH 3MYflbCHH COCTaBnHeT 

/14±2/11/o. 

. fiOMCKM 

M MCCJie~OBaHMe pe30HaHCOB 

B ~yx

M MHOro6apMOHHbiX CMCTeMaX 

HaAut~ue nuKoa a cneKmpe 3r/Jr/JeKmuaHblX 
Mace A p , o6Hapy)KeHHoe paHee, rro.nTaep

,D:P.flOCb C yaenHqeHHOH CTaTHCTHKO~: 1548 H 

586 C06biTH~ B n C - H 17 C -B3aHMO,ne~CTBHHX 
cooTBeTCTBeHHO. XapaKTep 3aBHCHMOCTe~ 

Ko34!4!HUHeHTa acHMMeTpHH yrnoaoro pacrrpe

,neneHHH B CHCTeMe ITOKOH (Ap) , a TaK)Ke 

cpe,nHe~ rronHpH3aUHH A -rHrrepoHOB, rrony

qeHHbiX ,nnH O,D:HOITpOTOHHbiX C06biTH~ 

/pHC. 11/, ITO,D:TBep)K,naeT rrpe)KHHe BhlBO,D:hl 

0 TOM, qTo ITHK rrpH 2058 M3B/C 
2 

Bbi3BaH 

6onhlli0H OTpHQaTenbHO~ ,nnHHO~ pacceHHHH 

( Ap), a ITHK rrpH 2127 M3a/c 2 - 6onbmo~ 
OTPHUaTenbHO~ .nnHHO~ pacceHHHH IN . IlHK 

rrpH 2252 M3B/c 2 o6'bHCHHeTcH cy~ecTaoaa
HHeM pe3oHaHca ( Ap) . 

KoHQeHTpauHH co6biTH~ a6nH3H cyMMbi 

Mace B crreKTpe 34!4leKTHBHbiX Mace ( AA)Mo-
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f;-9 liND G:/ RllTlOS 

FOR 806 ONE -PROTON EVENTS 

&0 

~ 
11 . . CneKmp 3¢rfteKmueHbiX Mace ( Ap) U3 

e3auMooeilcmeuil n C npu <P > =7,5 T3e/c c 
OOHUM npomOHOM e KOHe~HOM COCmOJIHUU, 

K0 3rflfPUl#UeHmbl QCUMMempUU U nOAJipU3Ql#UU 

•1.0 

.OS 

+ 
-0.5 

-10 

•1.0 

•0.5 

++-+-+t+ 
+ 

-as 

-10 

)l(eT 6biTb Bbi3BaHa OTPHUaTenbHOH .IJ;nHHOH 
pacceHHHH (AI\), a oco6eHHOCTb npH 2370 
M3a/c2 , B03MO)I(HO, - peJouaucoM ( AA) 
/puc. 12/. 

B cneKTpe Mace pp oco6euuocTeii: ue 
o6uapy)l(eHo. 

TaKHM o6pa3oM, noKaJauo, 'ITO B uccne
.n;yeMoii: o6nacTH cneKTPOB Mace .nayx6apu
OHHhlX CHCTeM CO CTpaHHOCTbiD pe30HaHChl 
B03MO)I(Hbl, TOr,na KaK B OTCYTCTBHe CTpau
HOCTH HX, no- BH.IJ;HMOMY, HeT. 

TeopeTHlleCKHe HccJie.QoBaHJUI 

B pa6omax no u3y~eHu10 uHmep,PepeHliUOH
HbiX JI6AeHUU B 4>H3HKe 3neMeHTapHbiX l.JaCTHU 
ycTauoaneuo, 'ITO H3Mepeuue Koppenxuuii: 

A - zunepoHoe. 

12: CneKmp3¢rfleKmueHbiXMacc ( AA). Cnpa
ea noKa3aHa 3aeucuMocmb x 2 

om OAUHblpac
ceJI HU.Jl. 

IS 

""Los' -EXPER. 
--H<DLW! 

• .. 
G 

-EXJlf.R 

--.-GDEUlD 

lO 0 - tD 

MOPENINC 
IWCU 

CXI -EXP£1l. 

" 
--HOliEu.E.D 

n 

" " 

Me)I(.IJ;Y TO)I(.IJ;eCTBeHHbiMH 'laCTHUaMH fl03BO· 
n HeT OUeHHTb liJopMy o6naCTH, B KOTOpOH OHH 
o6pa3yiDTCH, H .nnHTenhHOCTh npouecca uc
ny cKaHHH. Ha 3TOH OCHOBe C03.IJ;aH MeTO.IJ; 
H3Mepeuux WHPHHhi yJKHX pe3ouaucoa. llpe.n
n o)l(eu TaK)I(e cnoco6 H3MepeHHH apeMeHH 
)I(H3HH CHnbHO B036y)I(.IJ;eHHbiX H,nep B HHTep
Bane 1o-1s + 10-22 ceK H H3Mepeuux .nnu
TenbuocTH npouecca ucnycKaHHH rr -MeJo
~oa npH CTOnKHOBeHHH penHTHBHCTCKHX H.IJ;ep. 

B CBH3H c 3KcnepHMeHTanhHhiM o6uapy
)l(euueM npe,ncKa3auuoro B JIB3 34l4leKTa 
BpaiUeHHH nnOCKOCTH nonHpH3aUHH raMMa· 
KBaHTOB a uaMaruuqeuuoM )l(ene 3e npoae.neu 
6onee no.npo6HhiH TeopeTH'IeCKHH auanH3 3TO
r HBneHHH. 

Pa3pa6oTaua 34l4leKTHBHa11 nporpaMMa 
MO.IJ;enHpOBaHH11 MynhTHnepu4>epH'IeCKHX CO· 
6biTHH. 
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CoseprneHCTBOBaHHe 
(.) 

~eHCTBYIO~HX 

H pa3pa60TKa HOBbiX 

~H3HqeCKHX rrpH60pOB 

H ycTaHOBOK 

0 ,4eyxMempoeaJI (JooopocHtaJI ny3blpbKo
eaJI KaMepa "Jl100MU/la" nepe6a3HpoaaHa H 3 

nB3 B H<l>B3 /Cepnyxoa/' r.n;e ycneiiiH 

npoae.n;eH ee KOMnneKCHhrH nycK Ha nytJKe 

npOTOHOB C 3HeprHeH 35 r3B. IlOJiy'IeHO ,D;JIR: 

MeTO,D;H'IeC.KHX :u;eJieH OKOJIO 1000 CHHMKOB 

npH tPOTOrpatPHPOBaHHH 6e3 MarHHTHOrO ITOJI R: 

H OKOJIO 6000 pa60'IHX CHHMKOB - C MarHHT-

HhiM noneM. 

() Pa3pa6omaHbl H HCITOJih30BaHhl B 3KC

nepHMeHTaJihHhiX 3JieKTpOHHhiX ycTaHOBKaX 

6 nponop:u;HoHaJihHhiX KaMep. 

• 

13. ,4eyxMempoeaJI JICUOKOBOOOpOOHaJI ny-
3blpbKOBaJI KaMepa OHJIH "Jl100MU/la" 3any
t~~eHa Ha ny~Ke npomoHoe c 3Hepzueil 35 T3e 
ycKopume/IJI HC/>B3 /Cepnyxoe/ . 
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0 Co30aH Ha6op cmaHoapmH&lx qu(Jpo6&l X 
6AoKo6 6 cmaHoapme CAMAC /15 THrroB/ 
~JUI CBJI3H C 3BM H aBTOMaTH3all;HH H3Me 
peHHH, a HMeHHO: 6rrOKH-rrpeo6pa30BaTeiTH 
aHarroro-n;H¢poBOH, n;H¢po-aHarroroBhlH, ~Bo : 
Hl.{HOrO KO~a B ~eCJITHl.{HhiHj Cl.{eTl.{HK Ha 80 
Mru /24 pa3pJI~a/; cqeTl.{HK Ha 40 M r u 
/2x16 pa3pH~oB/; KBapn;eBhiH reHepaTop qa 
coB; 6rrOKH Ha6opa KOHCTaHTj ~eCJITHl.{HhlH 

~HcrrrreH; KOHTporrrrephi: pyqHOH, 3BM TPA 
H HP2116B; HHTerpaTop /pHC . 14/. 

14. L(u(Jpo6&le 6AOKU, 6blnOAHeHH&le 6 cma w 
oapme CAMAC. 

0 3a6epweHa pa3pa6om~ea 6 cmaHoapr.z e 
"BHIIIHJI" 6rrOKOB ~H¢<l>epeHn;HaiThHOrO ~HCK 

pHMHHaTopa H ~BOHHhiX cxeM COBIIa~eHHH . 

O Ha'lamo U3Zomo6AeHue 6&lcmpoil 3Ae~er.z 

poHUKU 6 cmaHoapme CAMAC .Pa3pa6oTaHo 
17 OCHOBHhiX 6ITOKO]l. 

0 3aKOH'leHa pa3pa6omKa u npo6eoeH&l 
ucn&JmaHWl cne~empoMempa no 6peMeHu npo
Aema. C ero IIOMOill;hiO H3MepeH MaCCOBhiH 
COCTaB rryqKOB CHHXpo¢a30TpOHa. PHC. 15 
HITITIOCTpHpyeT pa3 peiiiaiOIUYIO CIIOC06HOCTh 
crreKTpoMeTpa. 

a/ 

d 

,., 5C 60 Ml 

--------------------~~·--------------~ 

llf'/tl 6/ 

p 

~. 

d 
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6() ~0 7!1 IJO 1111 

15. Cne~emp Mace tlacmuq cenapupo6aHHozo 
/a/ U Hecenapup06QHH020 /6/ oeilmpOHHblX 
KaHaA06 CUHXpOf/Ja30mpoHa. 

0 Cnpoe~emupo6aH, u3zomo6AeH u ucn&l
maH H06blU 6apuaHm cmpyUHOU MUUleHU ~ITJI 

3KCIIepHMeHTOB Ha BHyTpeHHHX rryqKaX YCKO
pHTerreH. IIorryqeHa B BaKyyMe CTPYH CKoH
~eHcHpoBaHHoro BO~Opo~a IIITOTHOCThiO 
10-6 r/cM3 H IIIHPHHOH 8-10 MM . Ha pHC. 16 



rroi<aJaHbi o6muii au.n cTpyiiHoii MuweHH 
H ~oTorpa~HH cTpyu ci<oH,neHcHpoaaHHoro 
BO,IJ;Opo,na IlpH CI<OpOCTH C'beMI<H 32 I<a,npa 
B cei<. 

• 

.. .. 
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16. H3zomoe/leH HOebli1 eapuaHm cmpyi1Hoi1 
BOOOp OOHOU MUUJeHU 0/IJI 3KCnepUMeHmoe HQ 
BHymp eHHUX ny'IKQX ycKopume/leU. /1/lOmHOCmb 
cmpyu cKoHoeHcupoeaHHozo e eaKyyMe eooo
pooa - w-6 z/cM 3 , wupuHa- 8-10 MM. <l>o
mozpa(Ju.R cmpyu noAy<teHa npu cKopocmu coeM
KU 32 Kaopa e ceK. 
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06JiyqeHHe 

TIY3blpbKOBbiX 

KaMep 

0 J{eyxMempoea.fl eooopOOHQJl ny3blpb K0-
8QJl I<QMepa " JbOOMUAQ" - IIOJiyl.feHO 6 TbiCHl.f 

cPOTOrpaqlHH IIpH 06Jiyl.feHHH IIpOTOHaMH C HM

IIYJibCOM 35 r :m/co 

0 J{eyxMempoea.fl nponaHoea.fl ny3&1p& Ko
ea.fl I<QMepa - C,D;eJiaHO 86 TbiCHl.f cPOTOrpaciJHH 

IIpH 06Jiyl.feHHH OTpHQaTeJibHhlMH IIHOHaMH C 

HMIIYJibCOM 40 r 3B/ Co 

0 06HoMempoea.fl eooopo6Ha.fl ny3&1p& Ko
ea.fl I<QMepa - IIOJiyl.feHO 40 TbiCHl.f cPOTOrp a

cPHH rrpH o6nyl.feHHH ,D;eHTpoHaMH c HMIIYJihCOM 

3,37 r3B{ co 

170 MHozot~eAeeoil zeAuee&zil oxuxumeA& 
c oemaHoepoM OA.fl pa6om&z c KpynH&IMU ceep x
npoeoO.fliJIUMu ycmpoilcmeaMU U noOOepJica HUJI 
e HUX meMnepamyp oo 4 °K 0 

Mo,QepHH3aQHH 
H ycosepmeHCTBOBaHHe 

CHHXpocpa30TpOHa 
0 Ha JIY- 20 eeoymc.fl 3AeKmpOMOHmQJICH ble 

pa6ombl. 3aKOHl.feH MOHTa:>K BbiCOKOl.faCTOT-

HOH CHCTeMhi ,D;JIH .B036y:>K,D;eHHH pe30HaTop ao 

0 llpoeeOeHa MOOepHU3QI,IUJl oeilcmey~
U~e20 UHJICeKmopa JIY- 90 HH:>KeKTHpyeMhiH B 

CHHXpociJaJOTpOH IIpOTOHHbiH TOK B03pOC C 

1,5 ,D;O 16 Mao BBe,D;eH B 3KcrrnyaTaQHI{),D;e-

6aHl.fep H MO,D;YJIHTOp 3HeprHHo 

0 3aKOH~eHo KOHcmpyupoeaHue ucmo~HUKa 
MH0203Qp.fl0HbiX UOH08o BbiiiOJIHeHbi qepTe:>KH 

HCTOl.fHHKa, IIYJibTa yrrpaBJieHHH KpHoreHHOH 

qacThl{)o Be,D;eTCH HJrOTOBJieHHe yJJIOB Hc

TOl.fHHKao 

0 Beoymc.fl pa3pa6omKu KOHmpoA&Ho-u3-
MepumeA&Hoii annapamyp&z. CoJ,D;aHa CHCTeMa 

H3MepeHHH H KOHTpOJIH CTa6HJibHOCTH cpe,D;

HeH 3HeprHH IIYl.fKa IIpOTOHOB, ycKopeHHbiX 

MO,D;epHH.3HpOBaHHbiM JIHHeHHbiM YCKOpHTeJieM 

JIY-9Mo 11JrOTOBJieHa arrrrapaTypa ,ll;JIH HJ· 

MepeHHH H KOHTpOJIH reoMeTpH'-IeCKHX xapaK

TepHCTHK IIYl.fKa IIpOTOHOB Ha BXO,D;e B IIOBO" 

poTHbie /HHcPJieKTOpHbie/ rrnacTHHhi. C,D;enaHbi 



. npH60pbl ,II;JIH aBTOMa TH3HpOBaHHOrO H3Mepe

HHH ypOBHH BbiCOKO'IaCTOTHOrO llOJIH pe 30Ha

TOpa JIY- 20 H 6JIOKH ,II;JIH MarHHTHbiX H3Me

peHHH KBa,npynOJibHbiX JIHH3 JIY -9M. 
0 BeAUCb pa6ombl no cucmeMe ebJeooa 

ycKopeHHozo ny~Ka U3 cuHxpo¢a3ompoHa. 
llpose.neHbi ocHOBHbie pacqeTbi BhiBo,na nyqKa 

c HcnonhJOBaHHeM peJoHaHca 2/3. PaJpa6o

TaHbi H ycTaHOBJieHhl B KaMepe CHHXpo<lJaJQo

TpOHa <lJopMarHHT H <1JopJIHH3a C ecTeCTBeH

HbiM OXJia)l(,neHHeM. CMOHTHpOBaHbl B KaMepe 

CHHXpo<lJaJOTpOHa llOJIIOCHbie 06MOTKH ,IJ;JIH 

C03,IJ;aHHH OllTHMaJihHbiX YCJIOBHH npH BbiBO,ne 

ny'IKa H3 ycKopHTeJIH. Bse,neHa B .neH:cTBHe 

CHCTeMa pe30HaHCHOH pacKa'IKH ny'IKa. 

llpose,neHhl 3KCnepHMeHTbl H OCy~eCTBJieH 

Ja6poc ycKopeHHoro ny'IKa B <lJopcHcTeMy c 

noMO~hiO peJoHaHca 2/3 Ha pacqeTHYIO rny-

6HHY OKOJIO 200 MM. Ocy~eCTBJieHO OT,nene-

• 

-.. 
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HH BbiBO,ll;HMOrO ny'IKa, ny'IOK CtPOKYCHpO

Ba H BbiBe,IJ;eH B MeCTO pacnOJIO)I(eHHH BTOpO

ro BbiBO,II;HOrO MarHHTa. 

3KCIIJiyaTaQHH 

CH~Xpocpa30TpOHa 
3anJiaHHpOBaHHOe BpeM H pa60Tbl YCKOpH

Te JIH - 3284 qaca. 

YcKopHTenh pa6oTan: 

a/ Ha 3KCllepHMeHTaJibHbie HCCJie,IJ;OBaHHH 

no tPH3HKe JJieMeHTapHhiX qacTHU: 1490 qacos 

co cpe,nHeH: HHTeHCHBHOCThiO 5,1xl0 10 ycKo

pe HHhiX llpOTOHOB HJIH 2,3x10 9 yCKOpeHHbiX 

,ne H TpOHOB 3a U:HKJI YCKOpeHHH; 

6/ Ha COBeprneHCTBOBaHHe CHCTeM YCKO

pHT eJIH 1590 'laCOB. 

~ 
18. 3aKaH~ueaemcJf coopyJtCeHue Hoeozo uH

JKeKmopa cuHxpo¢a3ompoHa - AUHeiiH'i:>2o ycKo
pumeAJl npomoHoe Ha 20 M3e. 

19. CucmeMa npeoeapumeAbHozo omKAOHe
HUJl OAJl C030aeaeM020 HQ CUHXpo¢a3ompoHe 
ycnpoiicmea MeoAeHHozo ebJeooa ny~Ka, co
cmOJlUIQJl U3 cenmyM- MQ2Huma /HanpJfJKeH
Ho c mb noAJf 3 Kzc/ u AUH3bl /zpaoueHm 
100 zc/cM/. 
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1\ASOPATOPVI A 
AAEPHbiX 
nPOSI\EM 

• 
"' 

Hay'IH'aH nporpaMMa Jia6opaTOpHH 

OCyi.QeCTBJIHJiaCb no CJie.D;yiOI.QHM rJiaBHblM Ha • 

npaaneHHHM: npoae.D;eHHe ~YH.D;aMeHTaJibHhlX 

HCCJie.D;OBaHHH no aKTyaJibHhlM BOnpoCaM ~H-

3HKH 3JieMeHTapHbiX 'laCTHU H aTOMHOrO JI.D;· 

pa, npOBe.D;eHHe pa3pa60TOK, CBH3aHHbiX C pe • 

KOHCTPYKUHeH .D;eHCTBYIOI.Qero CHHXPOUHKJIO· 

TpOHa B CHJibHOTO'IHbiH ~a30TpOH, H pa3BHTHe 

MeTO.D;OB HCCJie.D;OBaHHH, BKJIIO'laH no.D;rOTOBKY 

3KCnepHMeHTOB Ha YCKOPHTeJie 76 r3B 

a Cepnyxoae. 

HayqHo-
HCC~e~OBaTe~bCKHe 

pa6oTbi 
llposepKa 

3aKOHOB COXpaHeHKji. 

CTPYKTYPa qacmQ 

() 3KcnepuMeHmbl no noucKy KpaiiHe pea
+ + -KUX pacnaooe Me3oHoe 17 +--. e e e 11 H 

/1 +--+ e + e +e - BbiiiOJIHeHbl C nOMOI.QbiO UH· 

JIHH.D;pH'leCKOH HCKpOBOH KaMephl B MarHHT· 

HOM none, ynpaBJIHeMOH CUHHTHJIJIHUHOHHbiM 

ro.D;OCKonoM. Hccne.D;oaaHHH npe.D;npHHHThl c 

UeJibiO 06Hapy~eHHJI HOBhlX THnOB ~epMHOH· 

HhlX B3aHMO.D;eHCTBHH, onpe.D;eJieHHH CJia6hlX 

~OpM~aKTOpOB nHOHa H npoaepKH 3aKOHa CO· 

xpaHeHHH nenTOHHoro 3apH.D;a. B 3THX 3Kcne

pHMeHTaX y.D;aJIOCb .D;OHTH ,!1;0 HaH60Jiee HH3KHX 

3Ha'leHHH aepXHHX rpaHHU aepOHTHOCTeH pe.D;· 

KHX pacna.D;OB MIOOHOB H nHOHOB. 

BepXHHH npe.D;eJI .D;JIJI OTHOCHTeJibHOH Bepo· 

JITHOCTH pacna.D;a /1 +-+ e + e + e - CHH~eH ,!1;0 

3(5·10-9 • 3TOT pe3yJibTaT CBH.D;eTeJibCTBy· 

eT 0 BbiCOKOH CTeiieHH .D;OCTOBepHOCTH Bbl" 

IIOJIHeHHJI 3aKOHa COXpaHeHHH JieiiTOHHOrO 3a • 

PH.D;a. 

CHH~eHa .D;O 5 ·1 0- 9 aepxHHH rpaHHUa .D;JIH 

OTHOCHTeJibHOH BepOHTHOCTH pacna.D;a 1T + -+ 

+ +-
-> e e e II . 3TO npHBO.D;HT K BbiBO.D;Y, 'ITO 

e 
eCJIH H Cyi.QeCTByeT WeCTH~epMHOHHOe B3a· 

HMO.D;eHCTBHe, TO HHTeHCHBHOCTb ero Ha He· 
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CKOJlbKO nopH,IJ;KOB HH)I(e TeOpeTH'IeCKH npe,n
CKa3aHHOH. 

<> IlpOOO/IJICQ/IOCb UCC/Ie006QHUe np014eCca 
o6pamHo2o 3/leKmpopoxoeHU.JI nuoHo6 11 p ~ 

-+ e +e-n npH 3HeprHH ITHOHOB 275 M3B. 

M3MepeHHH npoao,nHJIHCh c noMO~hiD Mo,nep
HH3HpoaaHHOH 3JieKTpOHHOH yCTaHOBKH C 60Jib• 
lllOH anepTypoii:, pa6oTaro~eii: Ha JIHHHH C 3BM. 
B pe3yJILTaTe aHaJIH3a oKono 300 3aperHcT
pHpoaaHHhlx cnyqaea peaKUHH o6paTHoro 
3JieKTpOp0)1(,IJ;eHHH B 06JiaCTH BpeMeHHITO,n06-
HhiX nepe,naHHbiX HMITYJibCOB BITJIOTb ,IJ;O 

q 2 = 2 /dJepMH/-2 nonyqeHo cne,nyro~ee 3Ha
'leHHe dJopMdJaKTOpOB ITHOHa H HYKJIOHa /B 
npe.nnoJIO)I(eHHH paaeHCTBa F = F v I: 

77 1 

F = F v = J, 07 + o. 14 • 
77 1 

-0. 17 

0 3KcnepuMeHm no U3yt~eHwo cet~eHUJI 
ynpy2020 ep- pacCe.JIHUJI npH 4,13 r3B Ja· 
BepmeH Ha 3JieKTpOHHOM CHHXpOTpOHe B Epe
BaHe. Pa6oTa aenacb rpynnoii: d>H3HKOB ~y6-
Hhi, EpeaaHa H EyxapecTa. BnepBLie H3Mepe
HHH ,D;HdJdJepeHQHaJibHOrO Ce'leHHH OC~eCTBJie
Hhl B 06JiaCTH MaJibiX nepe,naHHbiX HMITYJihCOB: 
0,135 < q 

2 < 0,506 /dJepMH/ - 2 • 3TO IT03BO
JIHJIO HCKJIID'IHTb ITpOH3BOJI B 3KCTpanOJIHUHH 
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2 0 . 3/leKmput~ecKuu rfiopMrfiaKmop nuoHa, yc
~ maH06/IeHHbiU 6 :JKcnepuMeHmax no 3/leKmpo
~ poxoeHu10. Po11-:6oM o6o3Hat~eHa mot~Ka, noAy

t~eHHa.JI 6 Jla6opamopuu JIOepHbiX npo611eM 6 
npeono11oxeHuu F F v. 

77 1 

21 )1urfirfiepeH!4UQ/IbHoe cet~eHue ynpyzozo 
e p - p a cce.JIHUJI 6 o611acmu MQ/IbiX nepeoa6ae
MbiX UMnyllbC06, U3MepeHHOe HQ 6HympeHHeM 
nyt~Ke 3/leKmpoHo6 c :JHepzueu 4,4 F36 epe-
6aHc Kozo ycKopumeAJI. 

dt:J ( HK6tz{!N) 
(R? m pag 

150 

100 

so 

at 0.2 0.3 

H HaH6onee Henocpe,ncTBeHHO onpe,nenHTh 3Ha
'leHHe 3JieKTpOMarHHTHOrO pa,nHyca npOTOHa, 
KOTOp oe OKa3aJIOCb paBHhiM /0, 79±0,04/dJep
MH. 3 Ta BeJIH'IHHa xoporno cornacyeTcH c pa
Hee H3BeCTHbiM 3Ha'leHHeM 0,8 dJepMH, nony
'leHHbiM nyTeM 3KCTpanOJIHUHH ,naHHhiX H3 
o6nac TH 6onLmHx nepe,naHHhiX HMITYJILCOB. Ho
BLie 3KCnepHMeHTaJILHLie ,naHHhle onpoaep-
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0.3 

R0 • { 0. 79 t 0, Oit) F 

l.:f'o.2 

f 
0. 

0 
qtF-') I 3m/1m NrCMpUHMm 

raroT npe.n;nono)KeHHe o cyll(eCTBoBaHHH a pac
npe.n;eneHHH 3apR,ll;a npOTOHa ManOHHTeHCHB· 

22. IIoeeoeHue 3/leKmpu<~ecKozo (JopM(JaK
~ mopa npomoHa e o611acmu MQIIbiX nepeoaeaeMbiX 
~ UMnyllbC06. tfepHbiMU mO'lKQMU nOKQ3QHbl pe-

3YIIbmambl UCCIIe006QHUU, 6blnOIIHeHHbiX 06oe· 
ouHeHHOu zpynnoil Jia6opamopu.R .ROepHbiX npo-
6AeM - EpeeaH- Eyxapecm. 

23. PacnpeoeAeHue co6b1muu, coomeemcm
ey101J1UX KozepeHmHOMY poJKoeHU10 mpex nuoHoe 
Ha .Rope yz11epooa. t ' - Keaopam 4- uMnyAbca, 
nepeoaHHozo HaAema10UIUM nuoHoM cucmeMe 
U3 mpex nuoHoe. Cn11owHa.R Kpuea.R - cyMMa 
Oeyx 3KCnOHeHm: -bit' -b2 t' 

Ae + Be 
-:.! 

b
1 

= (51,7 ± 11.8) (faa/c) , 
-2 

b = (7,25 + 2,20) (faa/c) 
2 -

~ 

HOB o6nStCTH c 6onLWHM pa.n;uycoM. 0HH TaK- 700 
)Ke npoTHaopeqaT npe.n;cTaaneHHIO o 6onLwoB: 
ponH HenHHeHHhiX 3$$eKTOB B KBaHTOBOH 
3neKTpOJJ;HHaMHKe. 

83aHMO,QeJiCTBHB 

HYKJIOHOB H Me30HOB 

c HYKJIOHaMH H B,D;p aMH 

<> B 3KcnepuMeHTilax c nponaHoeou ny-
3blflbKoeou KQMepou Ha nyqKe fiHOHOB C HM· 
nynhCOM 5 r 3B/ C BhinOnHeH cne.n;yiOI.l.(HH UHKn 
HCcne,ll;OBaHHH: 

a/ iioAy<~eHbl HOBble oaHHble o npoqecce 
KozepeHmH020 pOJICOeHU.R KOMnneKca H3 Tpex 
nu-Me30HOB Ha R.n;pe yrnepo.n;a no.n; BO J.n;eB:
CTBHeM TT- ·Me30HOB. IlpH CTOnh HH3KOM HM· 
nynhCe HaneTaiOI.l.(HX nHOHOB, 6nH3KOM K 3Hep
reTHqeCKOMY nopory, 3TOT npouecc Haque
TOM RJJ;pe /He cqHTaR R.n;pa JJ;eHTpOHa/ paHee 
He Ha6nro.n;ancR. IloKa3aHo, qTo npouecc u.n;eT 
no cxeMe "- C,......-A; C...---.p 0 17 -c-" +"-"-c. 
CeqeHHe KorepeHTHoro pO)KJJ;eHHR nHOHOB 
TTC-3 TTC npH p 17 = 5 r3a/c COCTaBnReT 
/264±37 /·10 -3o eM 2 • 06Hapy)KeHO p e 3KOe 

J 

t 
* 

:~r·c -!T•s·src• 
srJ~J;c 

0.05 OJO 0.75 0.20 0.25 D.30 
t'•(t -tJrttn)(~ ) 1 

na.n;eHue ceqeHHR KorepeHTHoro po)K.n;eHHR c 
yMeHLWeHHeM 3HeprHH na.n;aroll(HX qacTHU. Ha 
OCHOBaHHH HCCne.n;OBaHHR 3aBHCHMOCTH qucna 
cnyqaea po)K.n;eHHR Tpex nHOHOB OT nepe.n;aw 
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24. Pacnpeoe~eH~e _no_ 3(x/Je+Krt~eHbiM Mac· ~ dJ.{ 
CaM KOM6UHa(#UU TT TT TT U TT TT U3 pea Kf#UU, If. 
TT- c-TT + TT- TT -c 0/l.R t < 0,05 /T3e/c/ 2 . 
Kpuea.R 1 - peoxe3oeaHHa.R MoOe/lb ooHonuow 120 
Ho zo o6MeHa, Kpuea.R 2 - pac<~em MemoooM 
MoHme- Kap;ro /cmamucmu<~ecKa.R MoOeAb/. 

20 

.s 

t'< 0,05( 16 } 2 

342 coe'. 
g-,6+$-

,-/ '2 / ¥ 

1.5 2{J 

\ 

' \ 

Horo HMnym.ca onpe.n.eneHhi pa.n.HYChi HeiiTpo
Ha H H,IJ.pa y rnepo.n.a. 

6/ 06HapyxeHbl co6brmu.R c o6pa3oeaHueM 
Oeyx A 0 • zunepOH06 B KOHeqHOM COCTOHHHH 
npH B3aHMO,IJ.eHCTBHH TT ·Me30HOB C H,IJ.pa· 
MH y r n epo.n.a. IloKa3aHo, qTo no.n.o6Hhie KO· 
HeqHhie COCTOHHHH MOryT o6pa30BhiBaThCH 
a peJynLTaTe KacKa,IJ.HhiX npou:eccoa THna 

rr-A °Krr 

-'--· + N -A °K TT' 

11-EKK 
I • + N--- A 0 A 0 + ... ' 

npOHCXO,lJ.H~HX B H,IJ.pe yrnepo.n.a. C ,ll.pyroii 
CTOpOHhl, 3TH C06hiTHH yKa3hiBaJOT Ha 803 • 
MO)I(HOCTh o6pa30BaHHH ,IJ.OllrO)I(HBy~erO HeiiT· 
panhHOro Me30Ha c M::: 1,9 -+ 2 rJa H s =+2 
npH B3aHMO,IJ.eHCTBHH TT ·Me30Ha C KBa3H,IJ.eH· 
TpOHOM B H,IJ.pe yrnepO,IJ.a. 

e/ BbtnOAHeHbl ucc;reooeaHu.R K 01 K ~- cHc
TeMhl, o6pa3yJO~eHC11 B TTP ·BJaHMO,IJ.eHCTBH· 
HX npH 4,0 H 5,0 rJa/c. B cneKTpe Jci>4JeK· 

fOO 

60 

0 .s 1.0 1.5 2P T:;6 

THBHhiX MaCe K ~K 0 
• CHCTeMhl Ha6nro.n.aeTCH 

1 6 u 3aMeTHOe npeBhiiiieHHe qHcna CO hiTHH Ha,IJ. 
$OHOM B o6naCTH Mace /0,96tl ,12/ r3a/c 2 

H / 1,28+1,36/ rJa/c 2 . IlonyqeHhi cne.n.yro
~He 3HaqeHHH MaCChi H IIIHpHHhl pe30HaHCa, 
cooTBeTcTayro~ero nepaoMynHKy: M =/1032± 
+ 24/ MJa/c 2 H r =/40t.20/ MJa/c 2 • BTo· 
poii nHK a cneKTpe JcWleKTHBHhiX Mace K ~ K ~ 
MO)I(eT 6hiTh CBH3aH C H3BeCTHbiMH pacna,na· 
MH !

0 
H A 2 ·Me30HOB no KaHany K;K; 

z; Jipou3eeoeH noucK 6apuoHHozo pe3o· 
Ha Hca N' B HHTepaaneMacc MN<MN,<MN+rr, 
npe.n.cKa3aHHoro TeopeTHqecKH H pacna.n.aro
~e rocH no cxeMe N'.-p y. IloKa3aHo, qTo 
ecn H TaKOH pe30HaHC o6pa3yeTCH, TO ceqeHHe 
ero o6pa3oBaHHH Ha ypoBHe 90* .n.ocToaep
HOCTH COCTaBnHeT 70 M.K6. 

o/ Hcc/leOoeaHbl maKJKe peaK(#UU TT -p ... 
_. nrr-rr++mrr 0 /npH m = 1 + 5/. B qacT· 

HOCTH, nonyqeHhi cne.n.yJOII.{He ,naHHhie: 
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~ 
(lfOH) 
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1 . 

~(~-p--n1f•n-•mn•J"f(m) 

Pr •5 r3!J/c 

¢ 

2 
m 

6 

....... 
25. 3aeUCUMOC11tb cet.teHUU peaKI.IUU11- P -+ 

-+ n11+11- m11°011t 'IUC/Ia o6pa3yeMblX 11°-Me30-

H06. KpueaR coomeemcmeyem npeocKa3aHURM 
cmamucmut.teeKoii MOOe/lu. 

26. Cet.teHUR peaKt~Uii 11-p---+n11+11-11° u 

11-p_.n 11 +11- 2 11 ° 6 3Q6UCUMOC11tU om UMny/lbCa 
Ha11ema10Uie2o 11:: Me3oHa . IlyHKmupoM noKa-
3aHbl npeocKa3aHUR peoJtCe3oeaHHoi1 MYIIbmu
nepurfteput.tecKoii Mooe11u, cn/IOIUHble /IUHUU co
omeemcmeyiOm 3Mnuput.tecKoi1 Mooe/lu. fJepHblM 
KPYJICKOM o6o3Hat.teHbl 3KcnepuMeHma/lbHble 
oaHHble, nollyt.teHHble e Jla6opamopuu ROepHblX 
npo611eM. 

(If&) 

" 
2 

" 
2 

~ 

x-p--nn•1f-x• 

a} 

~r-p -n tr• x-tr•1f• 

0) 

------------

~~f)·'!.t 
I 
I 
I : t I '' I 1 ' 

~H \I 
I I \ 

Sf ' \ +*Jfi<f+-_ 
't. / t 
~-- 150 180 

o so m 6,¥'~· 

27. )furftrftepeHt~Ua/lbHoe cet.teHue ynpyzozo 
pacceRHUR 11+ Ha He . 

98.1o•1b.zAJ. 

15 

10 

5 

I 

~ 

I 
I 
I 
I 
I 

t 
I 
I 
I 
I 
I 

~ m 
~ ¥.;. -*-~ 
'~.:# 

50 100 150 tJO B.defJ 

28. )fu¢¢epeHt~Ua/lbHoe cet.teHue ynpyzozo 
pacceRHUR 11- Ha He . 

.. 



- + - 0 6 + a ( rr p - n 11 11 3 11 ) = 8 0 _140 MK6, 

a ( 11 - p - n 11 + 11 - 4 11 °) = 560!:. 90 MK6, 

- + - 0) r.-1-a ( 11 p - n 11 11 511 = 5v..:..25 MK6. 

0 Ha cmpuMepHoM cneKmpoMempe c re
JIHeBoii CTpHMepHOH KaMepOH BhiCOKOrO JJ:aB
JieHHH npOBOJJ:HTCH QHKJI 3KCnepHMeHTOB ll~ 

H3y'leHHIO pacceHHHH llOJIO)I(HTeJihHhiX H OTpH
QaTeJihHhiX llHOHOB Ha reJIHH B 06JiaCTH pe30-
HaHca 3/2, 3/2 c QeJihiO nonytJeHHH cae
.neHHH 06 3JieKTpOMarHHTHOH CTpyKType llHO
Ha. B 1971 ro.ny C IIOMOI.QhiO 3TOH ycTaHOBKH 
6wno c.nenaHo oKono 500 ThlC. CTepeo¢oTo
rpa¢HH: /npH llpOH3BOJJ:HTeJihHOCTH 10 4 ¢oTO
rpa¢HH: B qac/. B HaCTOHI.Qee BpeMH rrpoae
.neHa o6pa6oTKa 120 ThiC. ¢oTorpa¢HH:, nony
'leHHhiX B nytJKe IIHOHOB C 3HeprHeH 97 ± 
±6,0 M3B. 3aperHcTpHpoBaHo H o6MepeHo 
CBhrllle 1000 cnyqaea pacceHHHH. I13MepeHhi 
y r noBwe pacnpe.neneHHR ynpyroro pacceHHHH 

TT +_ H TT- -Me30HOB Ha reJIHH B HHTepBaJie 
yrnoB 25+-165 ° . lloJIHhre cetJeHHR ynpyroro 
pacceRHHH paBHhi a-= 50,7±1 ,8 M6, a+ = 
= 40,7±3,3 M6. HoBbie 3KCIIepHMeHTaJihHhre 
.naHHbie 1103BOJIHJIH IlpOBeCTH ¢a30BhlH aHaJIH3 
c yqeToM P- H D -BoJIH. 

• 

29. 3Hep2emu~eCKQJl 3Q8UCUMOCmb ynpy- ~ 
2020 p d- pacceJtHUJl HQ3QO. IJo OCU a6CI4UCC ., 
omAoJICeHa KUHemu~ecKaJt :mep2uJ1 HaAema101JlUX 
npomoHoe e Aa6opamopHoii cucmeMe, no ocu 
opOUHQm - OUt/Jt/JepeH14UQAbHOe ce~eHUe ynpy-
2020 P d- pacceJtHUJl e C.I4.M. Ha y2oA 170 ° 
/~epHbiMU KeaopamuKaMu omMe~eHbl oaHHbze, 
noAy~eHHble e Jla6opamopuu JtOepHbiX npo-
6AeM/. CnAowHaJt KpueaJt npoeeoeHa no 3Kc
nepuMeHmaAbHbiM mo~KaM. Teopemu~ecKue 

Kpueble ebz~ucAeHbl no MooeAu nooxeama c 
pa3AU~HbiMU 80AH08biMU tPYHKI4UJIMU OeiimpOHQ 
I 'P s - X10AbmeHoecKaJt t/JYHK14UJI OAJI S- co-

n \}J 
cmoJtHUJl, sUB u 'P Dl&lt.B- coomeemcmeeHHO 
S- 80AH08QJI u D- 80AH08QJI tPYHK!4UU/. IlyHK

mupHQJl KpueaJt coomeemcmeyem pe3yAbmamaM 

pac~ema no pe3oHaHcHoii MooeAu. 

. ... 
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<> H3MepeHO ou(JtfiepeH14UQAbHOe ce~eHUe 
ynpy 2020 pd-pacceHHHH Ha yron 170°c.Q.M. 
B JJ:Hana30He 3HeprHH HaJieTaiOI.QHX npOTOHOB 
355 - 665 M3B. 11.neHTH¢HKaQHH .neH:TpoHoB ocy
I.QeCTBJIHnach 110 BeJIH'IHHe HOHH3aQHOHHhiX 
llOTeph H BpeMeHH npoJieTa MeTOJJ:HKOH CQHH
THJIJIRQHOHHhiX C'leT'IHKOB. 06Hapy)l(eHO, 'ITO 
3HepreTH'IeCKaR 3aBHCHMOCTh ynpyroro pd -
pac c e.!iHHH Ha3a.IJ: HMeeT tJeTKO Bhipa)l(eHHhiH 
"H3JIOM" B o6nacTH 3HeprHH: oKono 700 M3B. 
3TO RBJIReTCH rrepBhiM npRMhiM yKa3aHHeM Ha 
JJ:OMHHHPYIOI.QYIO ponh pe 30HaHcHoro MexaHH3-
Ma, npe.ncKa3aHHoro B pH.ne TeopeTHtJeCKHX 
pa6or. 

0 C 14eAb10 oaAbHeiiwe2o u3y~eHUJl KAa
cmep Hoii cmpyKmypbz JtOep 6hiJIH Hccne.noaaHbi 
BhiCOK03HepreTH'IHhie yqaCTKH ClleKTpOB 
,IJ.eHTpOHOB H 3He , COOTBeTCTBYIOI.QHe rrpo
Qec caM KBa3Hynpyroro pacceRHHR H Me3oHo-

p--<1 

<l___r-.P 
l/;},, 
'#1 ............ 

-··-·· ~ J(lf'. 

1~nr---------~~~~~------·----·----r~~:~·~v~~~~~·~ 
-- - - Ctt~iti•, WilKin 

p __:!y d 
d N p 
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o6pa30BaHHH Ha HYKITOHaX H .ll:BYXHYKITOHI!hiX 

accOJ:J;Hau;HHX B nerKHX H,npax. 

BhiCOK03HepreTH'IHhie cneKTPhi ,neihpoH oB 

HJMepeHhi Ha H,npax Li, Be H C ,nnH yrna 5 ,5 ° 
n.c. a ,nHanaJoHe 3HeprHH HaneTaiOII.J;HX n p o

TOHOB OT 385 .no 665 M3B. PeJyrrhTaThi 3 T HX 

3KCTiepHMeHTOB TIOKa3aiTH, 'ITO 3HepreTH1.J e c

KHe JaBHCHMOCTH BhiXO,na ,neHTpOHOB B TI HKe, 

KHHeMaTHl.JeCKH COOTBeTCTBYIOII.J;eM ynpy r o

MY pd -pacceHHHIO, 6rrH3KH K COOTBeTCTBy ro

II.J;eH JaBHCHMOCTH .lJ:ITH CB060.D:HOrO p d - p a c

ceHHHH, B TO ,BpeMH KaK BhiXO.D: ,neHTpOH OB 

B MaKCHMyMe, KHHeMaTH'IeCKH COOTBeTCTBy ro

II.J;eM ,neH:TpoHaM OT peaKUHH pp- d rr +, p a c

TeT TipH yBeiTH'IeHHH 3HeprHH TipOTOHOB. 3TOT 

¢aKT HBITHeTCH eii.J;e O.D:HHM TIO.lJ:TBep~,neHHeM 

TOrO, 'ITO MeXaHH3Mhl o6pa30BaHH.!I 3THX .D:BYX 

rpynn ,neHTpOHOB Cyii.J;eCTBeHHO OTITH'IaiOTCH 

,npyr OT ,npyra H ,neHCTBHTerrhHO CBH3aHhl C 

TaKHMH pa3ITH'IHhiMH KBa3HCB060.lJ:HhiMH TipO

c:eccaMH, KaK 

-31 _Ii'q' L-~~ ·to iJ1'iCJP ~ 

" 
P•[2Nl-~•2ii' 

I p+ ~NJ-4-·ii' 
3J • T T T I 

2 

.. .. 

P.S. 

P~[~k] 

• 

p[2N]-Nd H p[N]-drr. 
3 

BhiCOK03HepreTH'IHhie cneKTPhi H,nep He 
6hiiTH H3y'leHhl npH 3HeprHH TipOTOHOB 665M3B 

Ha H,npax Li , Be H C no.n yrnoM 5,5 ° n.c. 

~ITH 3THX CTieKTpOB o6Hapy~eHO 3Hal.JHTerrh

HOe ysenH'IeHHe BhiXo,na 
3 He npH 3HeprHHX, 

KHHeMaTH'IeCKH COOTBeTCTBYIOII.J;HX npou;eccy 

O.D:HHO'IHOrO Me30H006pa.30BaHHH Ha .D:BYXHyK

ITOHHhiX aCCOI.J;Hai.J;HHX B nerKHX H,npax. PaHee 

TaKoH npou;ecc He Ha6nro.nancH. 3Ha'IHTerrh

Hoe npeBhillleHHe /s 15-20 paJ/ Bhixo,na 
3 u 6 u He B 3TOH o nacTH 3HeprHH Ha,n BhlXO.D:OM 
3He H3 JrreMeHTapHoro npou;eccapd-He

3 
17° 

yKaJhiBaeT Ha TO, 'ITO 
3 He o6paJyeTCH npH 

B3aHMO,neHCTBHH HaneTaiOII.J;HX npOTOHOB He 

TOIThKO C ,neHTpOHHhiMH aCCOI.J;Hai.J;HHMH, HO 

H c accou;Hau;HHMH THna (nn)-, (pp )- H (np )
nap B COCTOHHHH C H30TOTICTIHHOM l. 

IIony'leHHhiH peJyrrhTaT noKaJhiBaeT TaK

~e. 'ITO KOpOTKO~HBYII.J;He KOppenHI.J;HH .D:BYX 

HYKITOHOB B nerKHX H,npax MOryT HCCrre,noBaTh-

30. BbiCOK03Hepzemu'lHble cneKmpbl .ROep 
3 He. o6pa3oeaHHbiX npu coyoapeHuu npomoHoe 
/3Hep2UJI 665 M3e/ c JlOpaMU Be u d noo yz
/IOM 5,5.0 e 11a6opamopHoii cucmeMe. flo ocu 
a6ct~ucc omAoJKeH uMnyAbC .ROep 3 He, no ocu 
opOUHam - 060UHOe Our/JrfiepeHf.IUO/IbHOe Ce'le
HUe e 11.c. CmpeAKaMu noKa3aHbi3Ha'leHUJl uM
nyAbcoe, KUHeMamutlecKu coomeemcmey~~ue 

peaKf.IUJIM Ha ceo6oOHbiX .ROpax . 



CH He TOJibKO B peaKI.(HHX KBa3Hynpyroro Bbi• 

6HBaHH11 ,IJ.ei!:TpOHOB, HO H B npoueccax Me30· 

H006pa30BaHH11 Ha .D.BYXHYKJIOHHbiX aCCOI.(Ha· 

l(HHX, COllpOBO)I(,IJ.aiOII.(HXCH BbiJieTOM BbiCOKO

JHepreTH'IHbiX BTOPH'IHbiX qacTHU. 

0 HMnyA&CH&Je cneKmp&l JIOep mpumuJI, 
o6pa3yeMbiX npoToHaMH c JHeprueH: 670 MJB 

Ha H,D.pax D , 6Li, 7 Li, I2C , 27Al, Cu, 
Pb , u cneKmp&l JIOep 3 He , o6pa3yeMI:h 

Ha H.n.pax 
6 Li, 7 Li, 12 C, Cu, Pb , H3Me

peHbl no.n. yrnaMH 1,8° H 4,5° . lloKa3aHo, 'ITO 

.n.u<l><l>epeHUHaJibHbie ce'leHHH paccMaTpusae

MbiX npol.(eCCOB OllHCbiBaiOTCH Bbipa)l(eHHeM 

.!1:.2_ "' A " , r .n.e A - Maccosoe 'IHCJIO H,IJ.pa
dD. 

MHWeHH, a X 3aBHCHT OT BH,IJ.a peaKI.(HH. 

CneKmp&l oeumpOH06, HcnycKaeMbiX no.n. 

yrJiaM H 6,5 °, 9,5° , 13,5 ° H 16 ° JI.C. npH 

B3aHMO,IJ.eHCTBHH npOTOHOB C 3HeprHeH 

670 MJB c H.n.paMH H, D, 6 Li 7 Li c Al 
' ' ' , Cu , Rh , Rb , uccne.n.osaHbi B HHTepsane 

HMDYJibCOB 700-f-1700 MJs/c.lbMepeHbi TaK

)I(e .n.u<l><l>epeHuuanbHbie ce'leHHH Bbixo.n.a .n.eiiT

pOHOB H3 .R,D.ep B peaKI.(HH p[N]-1Td H 

P [ 2N]- p d . HOBbie ,IJ.aHHbie HHTepnpeTH· 

poBaHbl C TO'IKH 3peHH11 np.RMbiX H,IJ.epHbiX 

peai<UHH. lloi<a3aHo, 'ITO npu MaJibiX yrnax 

BbiJieTa .n.eH:TpOHOB ux cnei<Tpbi xopowo onu

CbiBaiOTCH llOJIIOCHOH ,IJ.HarpaMMOH. ,L(JIH 60Jib

wux yrnos npu onucaHHH cnei<Tpos Heo6xo.n.u

MO HCDOJib30BaTb TaK)I(e TpeyrOJibHYIO ,IJ.Har· 

paMMy. 

0 3aKOH'I€Hbl 3KCnepUM€Hmbl no U3Me· 
p€HU10 OenOAJipU3Q!JUU 6 ynpyZOM pn • pacce • 

HHHH npH 3HeprHH 612 M3B, BblllOJIHeHHbie Me· 

TO.IJ.OM HCI<POBbiX I<aMep. B pe3yJibTaTe HaH:

.n.eHbi CJie,IJ.yiOII.(He 3Ha'leHH.R: D pn /52 °/ = 
= 0,86±0,11; Dpn /94/0

/ = 0,67±0,11; Dpn 

/125° I = 0,49±0,24. 3TH .n.aHHbie yTO'IHHIOT 

e,IJ.HHCTBeHHbiH Ha6op $a30BbiX C,IJ.BHrOB ,IJ.JIJI 

NN - pacceJIHHJI, nony'leHHbiH paHee npu 

635 M3B. 

0 3aeepweHo onpeoeAeHue 3Hepzemu'tec
KUX cneKmpoe H OTHOCHTeJibHbiX BepOJITHOCTeH 

BbiJieTa npOTOHOB, ,IJ.eHTpOHOB H TpHTOHOB npH 

.. . .. . 
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31 . CneKmp Mace 3apJIJIC€HH&lX 'tacmu!J om 
3ax eama nuoHoe Ha 6epuAAUU. 

C'2 

"' ~ 
!: 
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~ 
~ 
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"' ~ 50 "' i§ 
;:, 

50 f)() 150 200 

dHe~UR {KGHGJibl) 

32. PacnpeoeAeHue 3apJIJICeHHblX 'IQCIIfU!J, 
o6pa3oeaHH&lX npu 3axeame nuoHoe yzAepo
OOM, no UOHU3Q!JUOHHblM nomepJIM U nOAHOU 
3 Hepzuu. 
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3axsaTe oTpuuaTeJibHbiX nuoHOB 1!.LJ.paMH Be , 
Al, C, Ca, Cu, Cd H Pb . 113MepeHH1! 

OCYI.Ut:CTBJieHbl C llOMOI.UbiO CHCTeMbl KpeMHHe

BbiX llOBepXHOCTH0-6apbepHbiX .neTeKTOpOB .. 

3HepreTH'ieCKHe cneKTphl HMeiOT 3KCllOHeH

UHaJibHhlH xapaKTep H llpOCTHpaiOTC1! .!1.0 

100 M3s. BbiXO.D. npoTOHOB B 3asucuMocTH 

OT 3ap1!.LJ.a 1!.LJ.pa HMeeT MaKCHMYM B 06JiaCTH 

KaJibUH11. BbiXO.LJ.bi .neiTpoHoB u TPHTOHOB c 

pOCTOM 3ap1!.LJ.a CHa'iaJia pe3KO na.naiOT, 3aTe M 

B npe.nenax OlilH60K OCTaiOTC1! llOCT01!HHbiMH . 

AHaJIH3 .naHHbiX 3THX 3KcnepuMeHTOB no

Ka3aJI, 'ITO .Ll.JI11 06b1!CHeHH1! MexaHH3Ma 3a

XBaTa llHOHOB He06XO.LJ.HMO npHBJie'lb Hap1!.LJ.Y 

C .Ll.BYXHYKJIOHHbiMH KJiaCTepaMH TaK)I(e H 

KJiaCTepbi THna 3 He, 4 He, 6 Li , BKJia.D. OT 

KOTOpbiX MO)I(eT .LJ.OCTHraTb ropa3.LJ.O 60JiblilHX 

3Ha'ieHui, 'leM 3TO paHee npe.nnonaranocb . 

lloJiy'leHHhle pe3yJibTaThl ll03BOJI1!IOT Bhl

CKa3aTb rJtllOTe3y 0 TOM, 'ITO MeXaHH3M 3a

XBaTa nuoHoB onpe.nen11eTc11 CTPYKTYPHhlMH 

CBOHCTBaMH 1!.LJ.ep a He 3aBHCHT OT npHpO.LJ.hl 

nepsoHa'iaJibHoro 3JieMeHTapHoro axTa B3a

HMo.neifcTBH1!. 

<> H3MepeHbl ou¢¢epeHtiUQAbHbte cette 
HUJl o6pa306QHUJl HelimpOH06 OT peaKUHH TT- P -+ 
... 17 °17 ° n npu 3Hepruu 447 M3B B HHTepsa -

ne yrnos 20-60 ° B n.c. Pa6oTa BbinOJIHe Ha 

Ha npOTOHHOM CHHXpOTpOHe U:EPHa C n o 

MOI.UbiO cneKTpOMeTpa He.LJ.OCTaiOI.UHX Mace H 

OllTH'IeCKHX HCKpOBbiX KaMep. 3KCllepHMe H 

TaJibHbiH ClleKTp 3<iJ<iJeKTHBHbiX MaCC 1T 
0

TT 
0

- CH C 

TeMbl HMeeT 3aMeTHOe npeBbilileHHe Ha.LJ. tl>a -

30BOH xpusoii B o6nacTH 60JiblilHX Mace u He -

3Ha'IHTeJibHOe npeBbilileHHe B 06JiaCTH MaJibiX 

Mace. Yrnosoe pacnpe.neneHHe ueiTpOHOB 

C.U.M. HMeeT pe3KO Bbipa)l(eHHYIO aCHMMeT 

pHIO C npeHMYI.UeCTBeHHbiM BbiJieTOM HeHTpo 

HOB Ha3a.LJ.. llOJIHOe C'e'ieHHe TT- p-+ 1T O 1T On np 

3Hepruu 447 M3B pasuo· 1 ,90±0,25 M6. 3xc 

nepuMeHTaJibHhle .naHHhle aHaJIH3HpyiOTC1! C 

uenbro onpe.neneHH1! aMnJIHTY.LJ.bi TTTT- pacceH 

HHH npH MaJibiX 3HeprHHX. 

0 06pa3o!!aHue 
8 B npu 3axsaTe ocTa 

HosusmuxcH rr ·Me30HOB H.npaMH a3oTa u c 

cne.nosauo <iJOT03MYJlbCHOHHbiM MeTO.Ll.OM. C 

noMOI.UbiO KHHeMaTH'Iecxoro auaJIH3a npou3-

se.neHo Bbi.LJ.eneHue cnyqaes c pO)I(.LJ.eHneM 

<lJparMeHTa 
8 B npu 3axsaTe ocTaHOBHBlilHX

C11 TT- -Me30HOB JierKHMH H.LJ.paMH B <iJOT0-

3MYJibCHH H3 1500 co6biTHH .D.BYXJIY'IeBoro 

Tuna c T - o6pa3HbiM cne.noM. lloKa3aHo, 'ITO 
8 8 B03HHKaeT B OCHOBHOM npH llOrJIOI.UeHHH 

TT- ·Me30HOB 1!.LJ.paMH a30Ta. 0THOCHTeJibHa1! 

sepoHTHOCTb 3Toro npouecca pasua /1 + 
+ 1,3/ .1 0 - 3 . llony'leHhi cne.nyromue sepxHHe 

rpaHHUbl BepOHTHOCTei o6pa30BaHH1! CB1!3aH

HbiX Tpex-, 'ieTbipex- H llHTHHeiTpOHHbiXCHC

TeM C MaCCaMH, paBHbiMH CYMMe MaCe COOT

BeTCTBYIOI.Uero 'IHCJia HeiiTpOHOB C pa36po

coM 11M = ± 0,8 M3B I 11M- omu6xa H3Mepe

HH1! .LJ.JIH COOTBeTCTBYIOI.Uei He.LJ.OCTaiOI.Uei MaC

Cblj: 
- 14 5 -5 

W(TT + N-+ 8 B+p+n ) < 1·10 , 

W - 14 88 2 4 -5 
(TT + N---+ + H+n } < 1·10 

a 
ac 
0,7 

0,6 

0,5 

0,4 

,AY(rt! ~ 
9 

10 20 30 40 50 60 

' 

[ H10t) 

33. 3aeUCUMOCmb ocmamO'IHOU nOAJlpU3QtiUU 
/no OmHOUl€HWO K nOAJlpU3QtiUU 6 zparfiume/ 6 
eooHOM pacmeope nepeKucu eooopooa om ee 
KOHtleHmpat~UU 6 eOUHUtiQX 10 20 MOAeKyA/CM J. 

YeeAutteHue n&A.Rpu3at~uu Jl6A.Remc.R pe3yAb
mamoM ecmynAeHUJl Me3oa3oma 11 N e xuMutte
cKue peaKtiUU c H2 0 2 c o6pa306QHU€M oua-
MQ2HUmHblX npooyKmoe N 0 H u N 0 0 H · 

ll ll 

• 



W ("- + I4N -. s B + 3y + n 3) < 1 • 10 -5 

I W HOPMHpoaaHo Ha nonHoe KOJIH'IeCTBO BJa

HMO.D:eilcTBHH "- + 14 N I. 
<> 3aaepweH KOMnAeKc 3KcnepuMeHmoa 

no UCCAe008QHWO XUMU~eCKUX peaKijUU Me-
30Q301ftQ f.1. N IMe3oaToMa, o6pa3YIOII.\erocR npH 

llOCa,D;Ke f.J. -Me30Ha Ha KHCJIOpO.D:I B BO,D;e H 

BO,D;HhiX paCTBOpaX nyTeM H3MepeHHR OCTa

TO'IHOH llOJIRpH3aUHH MIOOHOB B llpO,D;OJihHOM 

H nonepetiHOM MarHHTHhiX llOJIRX B HHTepaa-
o 

ne TeMnepa'I'yp 80+370 K. Pa6oThi Bhmon-

HeHLI C llOMOII.\hlO TeneCKOllOB CUHHTHJIJIRUH

OHHhiX CtieT'IHKOB. IloKa3aHO, 'ITO B BO,D;e 

H BO,D;HhiX paCTBOpax Me30a30T BCTynaeT B 

XHMH'IeCKYIO peaKUHIO C o6pa30BaHHeM ,D;Ha-

MarHHTHOrO 
t ::: 2·10-12 

COe,D;HHeHHR 

ceK. 

Ja 

<> HccAeooaaHa aepo.RmHocmb .RoepHozo 
3QX8Q1ftQ 1T - Me30HOB BO,D;OpO,D;OM BO,D;hi B 

paCTBOpax cepHOH, a30THOH, nnaBHKOBOH H 

COJIRHOH KHCJIOT, B KpHCTannorH,D;paTe 

CuS0
4 

• SH2 0 H B pacTBope CoCl
2 

16,6 H 2 0 . IloKa3aHo, 'ITO KOOP.D:HHHpoaaHHe 

MOJieKyn BO,D;hl aTOMOM MeTanna npHBO,D;HT 

K 3HatiHTeJihHOMY yBeJIH'IeHHIO HOHHOCTH CBR-

3H H - 0 a 3THX coe.D:HHeHHRX no cpaaHeHHIO 

co "cao60.D:HOH" BO.D:OH. 

IlpoBe,D;eHhi TaK)I(e 3KCnepHMeHThi, B KOTO

phiX 06Hapy)I(HJI0Ch H3MeHeHHe xapaKTepa CBR-

3H BO,D;OpO,D;a B rH,D;pH,D;aX nepeXO,D;HhlX MeTan

JIOB I I I rpynnLI npH nepexo,D;e OT cocTaBa 

MeH
2 

K cocTaBy MeH 
3 

• 

<> Bbln<:_AHeHbl pa6o1ftbl no u3yt.teHU10 ne
pexeama 1T -Me30HOB B ra30BhlX CMeCRX 

BO,D;OpO,D;a C renHeM, HeOHOM, aprOHOM, KpHn

TOHOM, KCeHOHOM, a30TOM H yrneKHCJihiM ra-

30M. ,ll;nR npoueccoa THna•p"- + Z---. Z"-+ p 

HCCJie,D;OBaHO yMeHhWeHHe BepORTHOCTH 3a

XBaTa" -Me30Ha npoTOHOM BP17--Me3oaToMe 

npH yBeJIH'IeHHH OTHOCHTeJihHOH a TOMapHOH 

KOHUeHTpaUHH n z / n H ra3a. Y CTaHOBJieHO, 

'ITO ,D;JIR BCeX ra30B npHMeCeH OTHOCHTenL

HaR CKOpOCTh nepexBaTa MO)I(eT 6LJTh HHTep

llOJIHPOBaHa 4JyHKUHeil a+b {,;7 I a,b -KoH

CTaHTLI, xapaKTepH3YlOII.\He ra30BYIO CMeCLI. 
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CneKTpoCKooKJI 

HeiiTpoHO~e«l»~THhiX l,ll;ep. 

KopoTKO~HBY~Me H30TO~ 

Ilo nporpaMMe RCHAIIII Hccne,D;oaanHch 

CBOH CTBa HeHTpOHO.D:e4JHUHTHhiX H30TOllOB, 

y,D;an eHHhiX OT JIHHHH 6eTa- CTa6HJILHOCTH. ,ll;nR 

3THX J{ccne,D;OBaHHH HCllOJih3YIOTCR C03,D;aHHhle 

B n o cne,D;HHe ro,D;LI .D:Ba cenapa Topa .D:JIR pa3-

,D;ene HHR pa,D;HOaKTHBHhlX H30TOllOB, ClleKTpo

MeTp hi Ha 6a3e repMaHHeBLIX H KpeMHHeBhiX 

,D;eTe KTOpOB, YCTaHOBKH ,D;JIR H3y'leHHR COB

na,D;e HHH JI,D;epHhiX nepeXO,D;OB H H3MepeHHJI 

ape M eH )I(H3HH R.D:epHhiX ypoaHeil. IllxpoKo 

npHM eHRIOTCR TaK)I(e MarHHTHhie anh4Ja- H 

6eTa -cneKTpoMeTphl. B 1971 ro,11;y npoae,D;eH 

PR.D: HOBhiX MeTO,D;HtieCKHX pa3pa60TOIC ,D;JIJI 

npor paMMhi RCHAIIII. 

<> HoeHmu¢ullupoeaHbl HOBble u3olllonbl 
H H30MepHhie COCTORHHR ,D;JIR 3JieMeHTa Tan

JIHJI : 
188 Tl* IT= 1,6 MHHI, 

190
rz I T = 

3,6 MHHI, 
190 Tl *I T = 3,2 MliHI, 

191Tl 
I T = 5,2 MHHI. 06Hapy)l(eHo 160 HOBLIX nepe

XO.D:OB, .D:JIR 50 nepexo,D;OB onpe,D;eneHhl Mynh

THnonhHOCTH. ,lJ;nR H30TOllOB 191 Tl, 193 Tl, 
19 5 rz, 19 7Tl H3MepeHLI · yy -coana,D;eHHR. 

Coc TaaneH pR.D: HOBLIX cxeM pacna,11;a H3oTo

noa TannHR H o6Hapy)l(eHo MHoro HOBhlx ypoa

Heii . BLI,D;eneHHe TannHR H3 MHWeHH npoHJ

BO.D:HnocL TepMOXpOMaTOrpa4JHtieCKHM MeTo

,11;0 . 

<> CneK1ftPbl y - nyqeil, a TaK)I(e cneKTPLI 

KOHBepcHOHHLix 3JieKTPOHOB H yy-coana,D;e

HHB npH pacna,D;e 133 - 135 P~Hccne,D;oaanHch c 

HCllOJIL30BaHHeM BhiCOK03414JeKTHBHOrO 6LICT

po,D.eBCTBYIOII.\ero HOHHOrO HCTO'IHHKa ,D.JIR pa3-

,D;eneHHR H30TOllOB, _Re.D:K03eMeJihHhiX 3JieMeH

TOB . IlpH pacna,D;e 35 Pr HaB,D;eHLI 12 HOBhiX 

ypOBHeB. rnaBHLIM pe3yJibTaTOM HCCne,D;OBa

HHJI pacna.D:a 
134 Pr I T = 17 MHHI RBnReTCR 

OTKPhlTHe HOBOrO H30MepHOrO COCTORHHR 
134 Pr IT = 12 MHHI. lbytieHLI y -nepexo

.D:LI ,n.nR pacna.n.a 133 Pr _ 133 Cl H nocTpoeHa 

cxeMa pacna,11;a. 
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0 IloAy'luA oaAbHeiiwee pa3eumue Merwo 
onpe,neneHHH KBaHTOBbiX xapaKTepHCTHK H.IJ:e p

HbiX COCTOHHHH H xapaKTepa MYllbTHllOllbH O

CTH KaCKa.D;HhiX Y - nepeXO.D;OB C llOMOI.QbiO H J y

'ieHHH yy -yrnoshrx Koppenx:u;Hif. Ha asToM a

TH3HposaHHOM cneKTpOMeTpe, C03.D;aHHOM Ha 

6a3e Ge(Li) -.neTeKTopa,Hccne.nosaHw KBa H

TOBbie xapaKTepHCTHKH pH,na ypOBHeH B HeHT -

pOHO,ne4JH:UHTHbiX x.npax 13 5 L 13 9 p 1 41 p a, r, m, 
J47Eu' 

1
5

1 GdH 155 ca.B pe3yllbTaTe, ITOMHMO 

3Ha'leHHH CllHHOB ypOBHeH, onpe,neneHbi TaK>Ke 

MYllhTHITOllbHOCTH nepeXO.D;OB B H3nyqaeMbiX 

KacKa.nax. 

0 CneKmpbz YY - cosna,neHHH H30Ton os 
148 Tb IT = 66 MHHI, 149 Tbl r= 4,1 qaca l, 
150 Tb I T = 3,5 qacal HJMepeHbi c noMOI.QbiO 

Ge(Li) -nonynposo,nHHKOBhiX ,neTeKTopo s. 

Ha ocHoBe aHanHJa cneKTpos nocTpoeHbi cx e 

Mbl pacna,na HCClle.D;OBaHHbiX H30TOITOB. )l;nH 

150 Tb o6Hapy>KeH HOBhiH yposeHh c 3He p

rHeH 1208' K3B THna O+ . 

HJy'leHw TaK>Ke cneKTpw KOHBepcHOHH wx 

3neKTPOHOB npH pacna.ne 147 Tb. Onpe.nene Hbi 

MynhTHnonbHOCTH .nnx mecTH nepexo.nos
14 7 Tb 

B 147 Gd. 
<> JlpOOO/lJICQ/lUCb pa3pa6omKU 6biCTp biX 

MeTO.D;OB pa.D;HOXHMH'leCKOrO Bbi.D;eneHHH H J O

TOITOB px,na 3lleMeHTOB B 4JopMe, npHrO.D;HOH 

.nnx paJ.neneHHH HX Ha Mace- cenapaTopa x. 

CoJ,naHhi 6hiCTpbre raJoxpoMaTorpa4JH'leCK He 

MeTO.D;bi Bhi,neneHHH pa.D;HOaKTHBHbiX H30TOITOB 

~eHHH,MOnH6,neHa, HH06"H,HpH.D;HHHpe,nK0 3 e

MellbHbiX 3lleMeHTOB, C HCllOllb30BaHHe¥ K O

TOpbiX llpOBO.D;HllHCb CHCTeMa TH'le CKHe Bbi.D;e

neHHH HJOTonos .nnx Hccne.nosaHHH no n p o

rpaMMe »CHAIIII. Ilpo.non>KanHCh nocTa s

KH npenapaTOB, nony'ieHHWX B peJynhTa Te 

o6ny'ieHHH MHilleHeH Ha CHHXPO:UHKllOTpOHe 

Jla6opaTOpHH H.D;epHbiX npo6neM, B HHCTHT y

Tbi cTpaH-y'laCTHH:u;. Ha'laTLI nocTaBKH p a J

.neneHHhiX H30TOITOB. 

TeopeTHllecKHe HCCJie,nosaHHH 

0 Ilpo6AeMa cyUJecmeoeaHu.R m.RJICell biX 
/lenmOH06 H3y'ieHa C TO'IKH JpeHHH B03MO>K

HbiX cne,nCTBHH 3Tqj{ rHITOTe3bi .D;llH HeHTpHH-

.. 

HOH acTpOHOMHH. B qacTHOCTH, noKaJaHo, 'ITO 

ecnH npe.nnono>KHTh HanH'iHe TOnhKO .nsyx 

H3BeCTHhiX THITOB HeHTpHHO, TO B paMKaX 

rHITOTe3bl 0 HeCOXpaHHIOI.QeMCH neiTTOHHOM 

3apx,ne B pe3yllbTaTe OC:U:HllllH:UHH lle :. vll 

cpe.n;HHH ITOTOK COnHe'lHbiX HeHTpHHO, KOTO

pble MOryT 6hiTh 3aperHCTpHpOBaHLI Ha ,no

CTaTO'iHO 6onbillOM paccTOHHHH OT ConH:u;a, 

6y,neT B .D;Ba pa3a MeHbille llOTOKa ,neTeKTH

pyeMbiX HeHTpHHO npH ycnOBHH COXpaHeHHH 

nenTOHHoro JapH.na. 

0 PaccMompeHa meopu.R HYKAOHHozo KOMn
moH- 3rjJrjJe1<ma npH HapymeHHH P-H T -HHBapH

aHTHOCTH. B 3TOM cnyqae HyKnOH Mo>KeT 

HMeTb 3lleKTpH'ieCKHH .D;HllOllbHbiH MOMeHT, 

KOTOphlH npOHBHTCH B p H T He'ieTHbiX CTpyK

Typax B aMITllHTy,ne KOMITTOH- 34J4JeKTa. )l;oKa

JaHa HH3K03HepreTH'ieCKaH TeopeMa c yqe

TOM P - H T -HapymeHHH. C HcnonhJOBaHHeM 

.noKaJaHHhrx aHanHTH'ieCKHX csoifcTB .nnx aM

nnHTY.IJ:hi Be 2-npH6llH>KeHHH, HH3K03HepreTH

'leCKOH TeopeMLI H nose.neHHH P H T He

'ieTHOH . aMITllHTY.D;hl npH 60llbillHX 3HeprHHX 

BhiBe,neHO npaBHllO CYMM. 

0 B ce.R3U c 3KcnepuMeHmaMu a Epeea
He B na6opaTOpHH npose.neHa cTaTHCTH'iec

KaH o6pa6oTKa scero MHposoro MaccHBa 3K

cnepHMeHTanhHhiX ,naHHbiX 0 ep -pacceHHHH . 

IJpe,nno>KeHO CTa TH<:;TH'leCKH Y.IJ:OBlleTBOpH

TenhHOe OllHCaHHe 3lleKTpOMarHHTHbiX 4JopM-

4JaKTOpOB npOTOHa. IJoKa3aHO Cyi.QeCTBOBaHHe 

OTKllOHeHHH OT MaCillTa6Horo 3aKOHa. Ilocne 

BIClliO'leHHH B 06I.QHH MaCCHB ,naHHhiX 0 ep- pac

ceHHHH cse.neHHH, nony'leHHhiX paHee npH He

cne.nosaHHH ynpyroro pacceHHHH MIOOHOB npo

TOHaMH, OKa3anOCb, 'ITO HMeeTCH XOporuee 

cornacHe .naHHhiX o pacce HHHH npoToHaMH 

MIOOHOB H 3lleKTpOHOB. 3TO yCHllHllO 3aKmo

'ieHHe 0 MIOOH- 3lleKTpOHHOH CHMMeTpHH. 

0 Teopemu'leCKU uccAeooeaH npo1.1ecc pa
ouai.IUOHHozo 3QX6ama ITHOHOB npOTOHaMH C 

o6pa30BaHHeM .IJ:BYX raMMa- KBaHTOB. IloKa-

3aHO, 'ITO npH ,neTallhHOM H3y'leHHH cneKTpa 

HeHTpOHOB B KOHe'lHOM COCTOHHHH y,naeTCH 

nony'lHTh ,naHHwe o JHaKe aMnnHTy,nw pac

na.na nHoHa Ha .nsa !l>oToHa. O:u;eHKa nonHOH 



aepoHTHOCTH rrpouecca coarra,IJ;aeT c 6onee 

paHHeii: on;eHKOii:, c,IJ;eJiaHHoii: A.M.IiaJI,IJ;HHhiM. 

0 B paMKax cmpozoii meopuu MHoroKpaT

Horo pacceeHHHH paccMoTpeHhi rrorrpaBKH K ee 

yrrpoiiJ;eHHOMY BapHaHTY, 06hi'IHO HCIIOJih3ye

MOMY rrpH BbiCOKHX 3HeprHxx. 1-by•mnocb 

BJIHHHHe HeCTa6HJibHOCTH o6pa3yiDIIJ;HXC11 pe-

34. HeumpoHH&Jii cneKmpoMemp Heoocma~a

IJIUX Mace O/IJI uccAeooeaHUJI npo1.1ecca TT N .. 
.. ""N e6Au3u nopoza o6ecnet.tueaem mot.tHocmr. 

U3MepeHUU KOOpOUHQf!lbl :!:) ,5 CM U epeMeHU 
npoAema :!:.0,4 HCeK. 

"' ... 
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30HaHCOB Ha 06bit{Hbie MeTO,ll;hl H3BJieqeHH11 

CBe ,IJ;eHHH 0 ceqeHHHX H3 B3aHMO,IJ;eHCTBHH 

c HYKJIOHaMH. ITocTpoeHa TeopHH rrpou;eccoa 

BH,IJ;a ,IJ;BOHHOH rrepe3ap11,IJ;KH IIHOHOB IIpH Bhl

COKHX 3HeprHHX /6onee 2-3 r3B/. ITonyqe

Hbl CTpOrHe H 3aMKHYThie dJopMyJibl ,IJ;JIH ceqe

HHH KorepeHTHoro H HeKorepeHTHoro po)I(

,IJ;e HHH qaCTHIJ;. 

KpynHbie 
~KcnepHMeHTa~hH~e 

yc TaHOBKH. 
HoBbie 
MeTO~~ HCC~e~OB8HHH. 

3~eKTpOHHKa 
0 YcmaHoeKa OAJI noucKa MOHOnOAJI ,l(u

pa Ka BBe,IJ;eHa B ,IJ;eHCTBHe Ha BHyTpeHHeM rryq

Ka rrpoTOHOB 70 r3B YCKOPHTeJIH H<I>B3, H 

rrp o ae,IJ;eHbi rrepBbie ceaHCbi H3MepeHHiL ITpe,IJ;

aap HTeJibHbie ,IJ;aHHbie o aepxHeii: rpaHHU:e ce

qeHHH pO)I(,ll;eHHH IIpOTOHaMH 6biCTpbiX ( {3 > 0, 7) 
M OHOIIOJieH C 60JiblliHMH MarHHTHbiMH 3apx,IJ;a

M H /oT 30 .ll:O 68,5 e/ H MaccaMH .ll:O SMp 
CBH,IJ;eTeJibCTBYIDT 0 TOM, t{TO eCJIH TaKHe 

M OHOIIOJIH H pO)I(,IJ;aiDTC.R B yCJIOBHHX ,IJ;aHHOrO 

3K CIIepHMeHTa, TO ceqeHHe HX o6pa30BaHH11 

a < 5·10-38 CM 2 

0 ,l(AJI nJif!IUMempoeozo ucKpoeozo cneKm
poMempa /ycTaHOBKa MHC/ 3aKoHqeHo H3-

rbT OBJieHHe 1000-TOHHoro MarHHTa. HaqaT 

M OHTa)l( MarHHTa B H<I>B3 Ha rryqKe OTpHn;a

TeJibHbiX qacTHU c HMIIYJibCOM 25-40 r3a/c. 

C o 3,IJ;aH 6oJibUioii: KOMIIJieKc arrrrapa TYPbi 

CII e KTpOMeTpa: 3aBepUieHO H3rOTOBJieHHe BCeX 

5 0 MO,IJ;yJieH HCKpOBbiX KaMep C pa3MepaMH 

1,2 • 1 ,5 M 2 , a TaK)I(e CHCTeMhl BbiCOKOBOJihT

HOr O IIHTaHHH H CHCTeMbl HerrpepbiBHOH O'IHCT

KH H KOHTpOJIH raJa B MO,IJ;YJI.RX; H3rOTOBJieH 
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OllbiTHLIA 3K3eMnJUip 6biCTpo.n;eHCTBYJO~e ro 

.OTOperHCTpaTOpa; C03.IJ;aH npH6op .IJ;DH H 3· 

MepeHHH npo.HnH llY'IKa 'laCTHU • 

(> lipOOOAXQAUCb UCCA€006QHUR B CBH 3B 

C pa3pa60TKOH penHTBBBCTCKOrO cneKTpOMe T

pa CO CTpBMepHOH KaMepoil B BO.IJ;OpO.IJ;H OH 

MBIIIeHblO B MarHBTHOM none /PHCK/. B LI

nonHeHO MO.IJ;enBpOBaHBe CTpBMepHOH KaM e

phi: npoae_q;ellbl 3neKTpB'IeCKHe HCllbiTaHB H, 

BBe.n;eHhl B .n;eHCTBBe BbiCOKOBODbTHbie B bi

npHMHTenH, c.nenaHa cxeMa 3anycKa reHe

paTopa BbiCOKOBODbTHbiX HMllYDbCOB, H3 r o-
:" 

35. ,l(AR npoeeoeHuR 3KcnepuMeHmoe Ha 
npomoHHOM cuHxpompoHe Ht/JB3 e 06oeOuHeH
HOM uHcmumyme co3oaemcR nRmuMempoebzii 
ucKpoeoii cneKmpoMemp: a/coeAaHbl ece 50 
MOOyAeii UCKp06blX KaMep U CUC111€Mbl O~UC111KU 
za3a; 6/coaoaH onbl111Hblii 3K3eMnARP 6Mcmpo
oeiicmey101J1ezo tjomopezucmpamopa; eje I.(eHm
paAbHblX 3KCnepUM€H111QAbHblX MacmepCKUX 
OH.JIH eeoemcR u3zomoeAeHue onmuKoHecyiJieii 

¢epMbz. 

ToaneHa cxeMa 3anycKa .opMHpoaa TenH HM

nynbCOB, BblllODHeHbl pacqeTbl OllTH'IeCKOH 

CHCTeMhl MO~enH H T .,!J;. 

(> B Aa6opamopuu 3any1J1eHa 3BM "Xbro

neTT- IJaKKap.n;" /B OCHOBHOM KOMnneKTe/. 

B CBH3H C 3THM C03.IJ;aHa CHCTeMa CBH3H 

o6opy,noBaHBH H3MepHTenbHOrO IJ;eHTpa na-
6opaTOpHH H.n;epHbiX npo6neM C 3BM, pa3pa-

6oTaHhl COOTBeTCTBYJO~He nporpaMMbl CBH-

3H. 

BcmynuAa e cmpoii TaK>Ke 3BM "MHHCK-

22", nepe6a3HpOBaHHaH B HOBOe llOMe~eHHe. 



Hana~eHa CBH3h ee c ueHTPOM HaKonneHHH 

H o6pa6oTKH HH¢opMaUHH. B HacToHw;ee apeMH 

"MHHCK-22" UIHpOKO HCITORh3yeTCH B cPH3H

qecKHX 3KCnepHMeHTaX, npOBO~HM~X B na-

6opaTOpHH. 

0 B8eoeHbl H08ble a8moMamuttecKue pe
JICUMbl pa6oThi ueHTpa HaKonneHHH H o6pa-

6oTKH HHcPOpMaUHH, IT03BORHIOIUHe, B qacT

HOCTH, ocyw;eCTBRHTh Henpep~BHOe Ha6niO: 

~eHHe perHCTpHpyeMhiX cneKTpOB BO BpeMH 

3KCnepHMeHTa. 

O HaAaJKeHa cucmeMa 8bl8ooa HH¢opMa

uHH C nonyaBTOMaTHqeCKOrO YCTpOHCTBa ~RH 

06Mepa CHHMKOB C HCKpOBhiX KaMep B HaKO

ITHTeRhHOe ycTpOHCTBO H C Hero Ha 3BM 

"MHHCK-22". 

0 3aKOH'I€Hbl KOMnAeKCHble UCnblmQHUJl 
cucmeMbl H3 20 npoaonoqHhiX KaMep co 

C'heMOM HHcPOpMaUHH Ha clJeppHTOBhiX cep~eq'

HHKaX. Pa3pa6oTaHa HOBaH CHCTe~a cqHT~

BaHHH ~RH HCKpOB~X KaMep C clJeppHTOB~MH 
cep~eqHHKaMH Ha HHTerpanhHhiX cxeMax, pac

cqHTaHHaH Ha 32000 npoaonoqeK. 

0 HaAaJKeHbl u nepeoaHbl 3KcnepuMeHma
mopaM 400 6nOKOB HaHOCeKyH~HOH 3ReKTpO

HHKH. 3aKOHqeHa pa3pa6oTKa H BHe~peHHe 

7 HOBhiX THITOB 6nOKOB. Bcero 3a 2 ro~a Ha

na~eHO 6onee 1000 6ROKOB HaHOCeKyH~HOH 

3ReKTpOHHKH, KOTOphie HCITORh3YIOTCH BO MHO

rHX 3KCnepHMeHTaX, npOBO~HMhiX Ha CHHXpo

UHKROTpOHe H YCKOpHTene 11<1>B3. 

0 B8eOeH 8 oei1cm8ue peHm2eH08CKUU 
cneKmpoMemp c pa3perneHHeM 530 3B. 

0 CoaH 8 3KCnAyama~JUIO a8moMamuttec
Kui1 MUKpOr/JOmOMemp, pa6oTaiOIUHH Ha RHHHH 

36. A8moMamuttecKui1 MUKporjJomoMemp co- ~ 
30QH OAJl o6pa6omKu 6ema- cneKmpozpaMM c 
MQ2HUmHbiX cneKmpozparjJo8. <I>omoMemputte
cKaJl UHr/JopMa!JUJl c npu6opa 3anucbl8aemcJl 
Henocpeocm8eHHO 8 naMJlmb 3BM "MuHcK-2" 
OAJl nocAeOYIOUiei1 o6pa6omKu. HcnoAb308aHue 
npu6opa no380AUAO 8 100 pa3 no8biCUmb 
npou38ooumeAbHocmb mpyoa no cpa8HeHUIO c 
pyttHbiM rjJomoMempupo8aHueM. 

57 
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C 3BM "MHHCK· 2 ", .nnx o6pa60TKH 6eTa· 
cneKTporp~MM. 3ToT npH6op noJaonHn non 
HOCThiD OTKa3aTbCH OT pyqHoro ~OTOMeTpH· 
poBaHHH, npH 3TOM npOH3BO,nHr.enhHOCTb Tpy
,na ao3pocna He MeHee qeM a cTo pa3 . 06pa-
6oTaHo 60 nnaCTHHOK C MarHHTHbiX 6eTa· 
cneKTporpa~oa. 

0 HaAaJtCeHo u3zomoeAeHue zepMaHuu
AumueebiX oemeKmopoe pa3HbiX THITOB H 06'be
MOB I .no 40 eM 3 I H KpeMHHeBhiX noaepx
HOC THO- 6apbepHbiX ,neTeKTOpOB. liJrOTOBneHO 
H nepe,naHo a na6opaTOPHH OH.HH 6onee 100 
TaKHX ,neTeKTopoa. C.nenaHHhie B na6opaTo
pHH repMaHH~·nHTHeBhle ,neTeKTOphl He yc· 
TynaiDT ITO CBOHM napaMeTpaM nyqlllHM ·cy • 
mecTayromHM o6pa3u;aM. Ha ocHoae 3THX .ne
TeKTOpOB C03,naH H IIIHpOKO 3KCnnyaTHpyeTCH 
raMMa- cneKTpoMeTp c 3HepreTHqecKHM pa3-
pellleHHeM 0,6 K3B. 

P83pa6oTKH 

B OOJlaCTH YCKOpHTeJieJi 

0 B C6JI3U C peKOHCmpyKtiU€U CHHXPOUHK· 
noTpOHa B CHnbHOTOqHbl~ ~a30TpOH BhlllOnHeH 
6onhlllO~ KOMnneKc pS)-60T: no.nroToaneHhi pa-

'"' 

~ 

37. CneKmp zaMMa- U3/ly~eHUJI 241 Am, noAy
~eHHbiU c noMOUib10 zaMMa- cneKmpoMempa c 
3Hepzemu~ecKUM pa3peweHueM 0,6 K3e. 

38. Co/leHouo U3 ceepxnpoeooHuKa O/IJI npo- ~ 
eeoeHUJI fPU3U~eCKUX UCC/I€006QHUii C6JI3QH" 
HbiX C UCnO/Ib306QHU€M CU/IbHbiX MQ2HUmHbiX 

no/leu. 

6oqHe qepTe)I(H npoMe*yToqHo~ KaMephi; Ja· 
aepllleHbl HCCne,noBaHHH BhlCOKoqaCTOTHO~ 
CHCTeMbl yCKOpHTenH H ~eppoMarHHTHOrO Ka· 
Hana; c.nenaHhl pacqeThl Ja6poca qacTHU a 
KaHan IK03cWIHUHeHT BhiBO,na COCTaBnHeT 10· 
·150/ol; BbiiTOnHeH I.(HKn pacqeTOB JneKTpo
CTaTHqecKOrO .ne~neKTOpa; pa3pa6oTaHnpo
eKT TOKOBOrO KaHana C ceiTTYMOM 6 MM; 



ocymeCTBJieHhl TeopeTH'IeCKHe H 3KCIIepHMeH

TaJihHhle HCCJie~OBaHHH •eJieJO-TOKOBOrO 

MarHHTHOrO KaHaJia IlpH CHH*eHHOH MOmHo

CTH IIHTaHHH; H3y'leHO BJIHHHHe rrepBOH rap

MOHHKH Ha CMemeHHe IIY'!:Ka B 30He rrpe~eJih

HhiX pa~HYCOB; 3aKOH'IeHbl paC'IeThl 110 orr

pe~eJieHHIO BeJIH'IHHhl IIpe~eJihHOrO TOKa B 

ueHTpaJibHOH o6JiaCTH YCKOpHTeJIH; COCTaB

JieHa cxeMa yrrpaBJieHHH ycKopHTeJieM ~JI.F. 

pe*HMOB pa60Thl CO CKBa*HOCThlO 2+ 100 
H O~HOHMIIYJihCHOrO pe*HMa H ~p. 

.., ... 
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39. PeKOHcmpyKf.IUJ! cuHxpoquKAompoHa. Ha
MOm Ka KamyweK 3/leKmpoMazHuma O/lJ! 700 M3e 
CU/l b HOm0~11020 ¢a3ompOHQ. Pa6ombl eeoymcJ! 
e 30a11uu, Komopoe cnequa/lbHO nocmpoe11o O/lJ! 
MOHmQJICHbiX pa6om, C8J!3Q1111biX C COOpyJICeHUeM 
¢a3ompo11a. 
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0 ,l(AJt ycmaHoet<u Y-120M ocywecTan e

HO MOJJ:eJIHpOBaHHe MarHHTHOrO nOJIJI B Mac w

Ta6e 1:1; 3aKOH'IeHO MOJJ:eJIHpOBaHHe BhiCO

KO'IaCTOTHOH CHCTeMLI, H3rOTOBJieHbl npe .n;

aapHTeJILHLie KacKa.n;LI 3a.n;arowero reHep a

Topa; pa3pa6oTaHa H c.n;enaHa JJieKTpoHHKa 

aBTOMa TH3HpOBaHHOrO CTeH.n;a JJ:JIJI MarHHT

HhiX H3MepeHHH, BhlllOJIHeHhl HCCJie.n;oBaHHJI 

JJieMeHTOB H 6JIOKOB CTa6HJIH3HpOBaHHhlX 

TpaH3HCTOpHbiX HCTO'IHHKOB TOKa JJ:JIJI CHC T e

Mbl nHTaHHJI KOppeKTHpyiOI.QHX 06MOTOK, C0 3-

.n;aHa H OTJia)l(eHa nporpaMMa JJ:JIJI CHCTeMbl 

aBTOMa TH'Ie CKOrO peryJIHpOBaHHJI MarHHTHOrO 

nonH no HH~opMaUHH o ~a3e nponeTa ny'IKa; 

3aaeprneH pac'leT ycTOH'IHBOCTH JJ:BH)I(eHHJI 

'laCTHU B UeHTpaJibHOH 06JiaCTH YCKOpHTeJIJI, 

3aKOH'IeH KOMnJieKC pacqeTOB no HOHHOH o n

THKe H ~OpMHpOBaHHIO ny'IKa B UeHTpaJibH OH 

30He; pa3pa6oTaHa CHCTeMa nHTaHHJI H Bhl

nOJIHeHbl ee OCHOBHhle JJieMeHTLI; no.n;rOTOB

JieHbl KoM:noHOBO'IHLie qepTe)I(H ycKopHTeJIH. 

B JTOH pa6oTe npHHHMaiOT yqacTHe yqeHhle 

H3 HHcTHTyToa cccP, nHP, r ,n;P, qcc P. 

0 B UCCAe008QHUJIX HQ 3Aet<mpOHHOU M O
OeAU CHJILHOTO'IHoro npoTOHHoro ycKopHTe JIJI 

.n;ocTHrHyTLI 3Ha'IHTeJILHLie ycnexH. ToK M a

WHHLI JJ:OBe.n;eH nO'ITH JJ:O 2 Ma /JKBHBaJieHT 

no npOTOHaM 1 aMnep/. 3TO n03BOJIHJIO n o

JIY'IHTh O'leHh BhlCOKHe nJIOTHOCTH 3apJI.n;a B 

ny'IKe H BnepBhle C 60JibWOH TO'IHOCTbiO B LI

nOJIHHTb Ba)I(Hble H TOHKHe JKCnepHMeHTbl no 

H3MepeHHIO CMei.QeHHJI 'laCTOTbl napaMeTp H

qeCKOrO pe30HaHca, o6yCJIOBJieHHOro· .n;e ii:

CTBHeM npocTpaHCTBeHHoro 3apH.n;a. C.n;en a

Ha annapaTypa H npoae.n;eHhl Hccne.n;oaaH HJI 

no onpe.n;eneHHIO ~a3LI nyqKa c noMOI.QLIO n H

Kan- JJieKTpo.noa. CocTaaneHa nporpaM Ma 

KOppeKUHH MarHHTHOrO nOJIJI C yqeTOM ~a30-

BhlX H3MepeHHH. 3KcnepHMeHTaJibHO JJ:OCTHr

HYTO 3Ha'IHTeJILHOe yMeHLWeHHe .n;peii:~a ~a-

3hl C DOMOI.QhiO JTOH nporpaMMhl. llony'le H

Hbie pe3yJILTaTbl DOKa3biBaiOT, 'ITO B03MO)I(

Ha KoppeKUHJI ~a3LI nyqKa B npouecce ycK o

peHHJI C TO'IHOCThiO ±5° 

~ 

BH.n; pa6oTLI 

1. 3KcnepHMeHTaJibHLie 

pa6oTLI no ~H3HKe 
2. Hccne.n;oaaHHJI oT.nena 

CHHXpOUHKJIOTpOHa 

3. llo.n;rOTOBKa K pa6oTe 

3KCIIJIYRT8IUIJI 

CHHXpO~HKJIOTpOHa 

BpeMH B qacax o/o 

5835 91 

50 0,75 

~H3H'IeCKOH annapaTyphl 

H TeXHOJIOrH'IeCKaJI 

no.nroTOBKa ycKopHTeJIJI, 503 7,5 
JKCnJiya TaUHOHHLie 

npOCTOH 50 0,75 
4. PeMOHTHLie H MOHTa)I(HO-

Hana.n;o'IHLie pa6oTLI 

5. Pa6oTa Me30HHoro 

TpaKTa 

6. Pa6oTa CHCTeMhl 

pacT Jl)I(KH nyqKa 

2090 

2621 

2354 

YcoaepmeHCTBOBaHHe 

CHHxpo~HKJIOTpOHa 

0 BbznOAHeHbt pacttembt no onpeoeAeHUK> 
onmUMQAbH020 eapUaHma pezeHepamopa U rjo

KYCUPYK>UJeZO ycmpoilcmea JJ:JIJI CHCTeMbl Bhl

ao.n;a npoTOHHoro ny'IKa. Bo apeMJI peBH3HH 

CHHXPOUHKJIOTpOHa ycTaHOBJieHO HOBOe ~OKy
CHpyiOI.Qee ycTpoii:cTao. ,[(ononHHTeJILHaJI pe

ryJIHpOBKa MarHHTHOrO KaHaJia D03BOJIHJia 

yaeJIH'IHTh KOJ~~HUHeHT BhlBO.n;a Ha 2011/o. B 

HaCTOJII.Qee BpeMJI HHTeHCHBHOCTb BhlBe.n;eH

HOrO DY'IKa CHHXpOUHKJIOTpOHa COCTaBJIJleT 

1, 1•1 0 12 npOTOHOB/ CeK. 

0 ,l(ocmuzHyma xopowa.11 3KCnAyamat~uoH
HaJt HaOeJICHOCmb CHCTeMbl paCTJI)I(KH ny'IKa 



a pe)I(HMe nHnoo6pa3Horo TOKa, o6ecneqH

aawmaH ~JIHTeJILHOCTL HMUYJILCOB Me30HHO· 

ro ny'IKa ~o 70o/o OT ~HKJia ycKopeHHJI. Hc

cne~yiDTCH BapHaHTLI CXeMLI THpHCTOpHOrO 

reHepaTopa C ~eJILID yaeJIH'IeHHH aMUJIHTY~LI 

HMUYJILCa TOKa H yMeHLIIIeHHH UOTepL UY'IKa 

npH paCTH)I(Ke. Pa3pa6aTLiaaeTCJI cHcTeMa 

paCTH)I(KH ny'IKa C HCUOJIL30BaHHeM C • JJieKT· 

po~a. H3rOTOBJieHLI 3a~aiD~HH reHepaTop. 

MO~yJIHTop H 6noK ynpasneHHJI. BbinonHeH Ma

KeT C·JJieKTpo~a H npose~eHblnpe~aapHTeJIL· 

HLie H3MepeHHH. 

• 61 

<> JipoeeOeHbl UCCAe008QHUJI OUHQMUKU 

fPOpM UP08QHUJI nyttKQ 'laCTH~ B ~eHTpaJILHOH 
o6na cTH ycKOPHTeneii:. C ~Toil: ~eJILID ocy

~ecTaneHo MO~eJIHpOBaHHe UOJIH ~OUOJIHH· 

TeJIL HOrO ~yaHTa. llpOH3Be~eHLI pacqeTLI 

JJie K TpH'IeCKHX BepTHKaJILHbiX CHJI H HX cpaa· 

HeHH e C MarHHTHLIMH 4;>oKyCHPYID~HMH CHJia

MH n pHMeHHTeiTLHO K ~HKJIOTPOHY H CHHXpo

~HKJIOTpOHy. llpoaHaJIH3HpOBaHa B03MO)I(HOCTL 

HaKo nneHHJI KOJIL~eaoro ny'IKa Ha pa~Hyce 

30 CM c nocne~yw~HM 3axsa TOM H ycKope

aueM ~o npe~eJILHoro pa~uyca. 
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AASOPATOPIIIR 
AAEPHbiX 
PEAHUIIILII 

-. 

B 1971 ro.LJ.y a Jla6opa TOPHH H.LJ.epHbiX pe

aKUHH 6biJia pa3pa6oTaHa H B KOpOTKHH CpOK 

/OKOJIO 'leTbipex MeCHUeB/ C03,LI.aHa TaH,LI.eM

HaJI ycTaHOBKa H3 UHKJIOTpOHOB Y- 300 H 

Y- 200, npe.LJ.Ha3Ha'leHHaJI .LJ.JIJI ycKopeHHJI HO

HOB Kceuoua / Z =54/ H npoae,LI.eHHJI pa6oT no 

CHHTe 3y caepxTH)I(eJJbiX JJieMeHTOB. Bnepabie 

llOJiy'leHbl llY'IKH YCKOpeHHblX HOHOB KCeHOHa 

c JHeprHeil 700~900 MJB H HHTeHCHBHOCTbiO 

3.10 10 +5.10 9 'laCTHU/CeK. 

Hay'lno-Hccne,LI.oaaTeJibCKaJI .LJ.eHTeJib-

HOCTb Jia6opaTOpHH pa3BHBaJiaCb B CJie,LI.yiO

IUHX OCHOBHblX HanpaBJieHHJIX : 

- H3y'leHHe B3aHMO.LJ.eHCTBHJI HOHOB Xe c 

JI,LI.paMH , CHHTe3 HOBblX JJieMeHTOB; 

- CHHTe 3 TpaucypaHOBblX JJieMeHTOB H HC

CJie,LI.OBaHHe CBOHCTB HX pa,LI.HOaKTHBHOrO pac

na.LJ.a ; 

- llOHCK H30TOllOB CBepXTJI)I(eJiblX JJieMeH

TOB B npHpO,LI.HblX MHHepanax; 

- CHHTe3 HeHTpOHOH36biTO'IHblX H30TOllOB 

JierKHX JJieMeHTOB; 

- HCCJie,LI.OBaHHe npOTOHHo-pa,LI.HOaKTHB-

HblX JI,LI.ep; 

- H3y'leHHe CllOHTaHHO ,LI.eJIJIIUHXCJIH30Me

poa; 

- H3y'leHHe MeXaHH3Ma B3aHMO,LI.eHCTBHJI 

TJI)I(eJiblX HOHOB C JI,LI.paMH; 

- JI,LI.epHaJI cneKTpOCKOllHJI B peaKUHJIX C 

TJI)I(eJiblMH HOHaMH. 

HayqHo
Hcc~e~osaTe~hCKHe 

pa6oTbi 
B nocne.LJ.HHe ro.LJ.bi mHpoKo o6cy)I(.LJ.aJmch 

npo6JieMa cymeCTBOBaHHJI OCTpOBa CTa6HJib

HOCTH CBepXTJI)I(eJiblX JJieMeHTOB C Z-
110f 114 H Z - 126, N - 184. Pe3yJibTaTbr 

MHOrO'IHCJieHHblX paC'IeTOB BpeMeH )I(H3HH 

OTHOCHTeJibHO CllOHTaHHOrO ,LI.eJJeHHJI H a -
pacna,LI.a, npoae,LI.eHHbie a Jl.SIPe H na6opaTo-



pHxx px.na tTpaH, yKaJhiBaiOT Ha orrpe,neneH

HYIO CTa6HnhHOCTh CBepXTH)I(enbiX x,nep. 

BMecTe c TeM HJ- Ja Heo,nHOJHatiHOCTH Mo

.neneH: H IIpH6nH)I(eHHOCTH pactieTOB 3HatieHHH 

a6coniOTHhiX BpeMeH )I(H3HH ,nnH HaH6onee 

CTa6HnhHhiX x,nep B 3TOH o6naCTH KOne6niOT

CH B pa3nH'IHhiX pa6oTaX OT 10 -3 ,nO 10 14 

neT OTHOCHTenhHO CIIOHTaHHOrO ,neneHHH HOT 

ro.na .no 10
8 

neT OTHOCHTenhHO . a - pacrra,na. B 
HaCTOHll.lee BpeMH HaMeTHnHCh ,naa 3KCIIepH

MeHTanhHhlX rrg.nxo.na K rrpo6neMe caepxTx

)l(enhiX 3neMeHTOB: CHHTe3 B x,nepHhiX peaK

UHHX C TH)I(enhiMH HOHaMH H IIOHCK HaH6onee 

.nonro)I(HBYll.IHX 3neMeHTOB B rrpHpo,nHhiX Ma

TepHanaX H KOCMH'IeCKHX nyqax. 

3KCIIepHMeHTanhHOe .D:OCTH)I(eHHe 06naCTH 

CBepXTH)I(enhlX 3neMeHTOB B peaKUHHX C 

T H)l(enhiMH HOHaMH HBnHeTCH O.D:HHM H3 CaMhlX 

Ha,ne)I(HhiX, HO qpeJBhitiaii:Ho Tpy,nHhiX rryTeH:. 

3,neCh TaK)I(e MO)I(HO Bhi,nenHTh HeCKOnhKO 

HarrpaaneHHH. HaH6onee OIITHMHCTH'Ie CKHe 

rrpe,ncKaJaHHH OTHOCHTCH K B03MO)I(HOCTH 

cHHTeJa 3neMeHTOB c Z - 126, N _ 184 B 

peaKUHHX IIOnHoro CnHHHHH. 

100 110 
lfD!1t!p 3Ae!1eHma 

40. CoepeMeHHble HanpaeAeHUJI noucKoe 
ceepxmJI:NCeAbiX 3AeMeHmoe. 

• 

, 
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8o3MO>KHOCTH CHHTe3a 

H30TODOB 125-ro ~JieMeHTa 

H ero 6JIH>Ka~nmx coce~e~ 

B pea~HHX C QHHKOM 

C u;enhiO IlpOHHKHOBeHHH B o6naCTb H,nep 

B6nH 3H. Z - 126 6hiJIH yCKOpeHbl HOHbl UHHKa 

,no 3 HeprHH - 390M3B. 11HTeHCHBHOCTh Bhi

Be,ne HHOrO Ilyl[Ka COCTaBnxna 10 9 +1Q10l[ac

THU/ CeK. 11ccne,noaanHCh peaKI..J;HH: 

66 
Zn + 

304-X 
.... 122 + xn H 

66 ( 68) 

Zn + .... 
309 (311)-x 

125 + xn 
243 Am 

OrrhiThi no rroHcKy caepxTH)I(enhiX x.nep B 

3TH X peaKI..J;HHX rrpOBO,nHnHCh B p&CtieTe H& 

perH CTp&I..J;HIO CIIOHT&HHOrO ,neneHHH H,nep C 
-9 

rrepH o,naMH rronypacrra.na oT 10 ceK .no He-

cKon hKHX cyTOK. B px.ne TeopeTHtiec~Hx pa-

6oT .nnx CHHTe Ja caepxT H)l(enhiX x.nep B 3THX 

3KCIIepHMeHTaX rrpe,nCK&3hiB&nHCh CetieHHH 

10-2 6 -r-10-2 5 cM 2 • O,nHaKo 3¢¢eKT crrow 

T&HHOrO ,neneHHH He 6biJI 06Hapy)l(eH, H B pe

Jynh T&Te OIIhiTOB y,nanOCh nHilih O:UeHHTh 

BepXHIOIO rpaHHUY o6pa30B&HHH CIIOHT&HHO 

,nen11ll.IHXCH H30TOIIOB C yK&3&HHhiMH BpeMe

H&MH H& ypOBHe a I < 10-3° CM 2 ,nnH pe-
s - 32 

&KUHH C ypaHOM H a ~ 5.10- CM 2 ,nn H 
s I 

peaKUHH c aMepHu;HeM. TaKHM o6pa30M, orr-

THMH CTH'Ie CKHe O:UeHKH CetieHHH pO)I(,neHHH 

3ne eHTOB C Z- 126, IIO-BH.D:HMOMy, He 

orrpaa,nhiB&IOTCH. llo.no6Hhie )l(e 3KcrrepHMeH

Thi rrpoao,nxTcx .a Ope 3 /<I>paHu;Hx/, r .ne .nnx 
3TOH u;enH YCKOpHIOT HOHhl KpHIITOHa. 

B3aHMo~e~cTBHe HOHOB Xe 
c ~aMH, 

CHHTe3 HOBbiX ~JieMeHTOB 

B 1964 ro.ny 6hlno rrpe.nno)l(eHo Hcrronh

JOB& Th ,neneHHe B036y)l(,neHHhiX COCT&BHhiX 

x,ne p , rronyqeHHhiX B pe&KUHHX C TH)I(enhiMH 
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41. Ce!leHUJI o6pa30fJaHUJI nepeU'lHbiX oc
KOAKoe C pa3AU'lHbiMU MaCCaMU 6 peaK!4 UJIX 

oeAeHUJI. llyHKmupoM o6o3Ha!leHa pac!lemHa.R 

Kpuea.R. 

HOHaMH, ~nR CHHTe3a H30TOnOB H JneMe H

TOB. CHcTeMaTHqecxoe Hccne~oBaHHe p a c

npe~eneHHti ocxonxoB ~eneHHR no Macce H 

3apR~Y. a Tax~e HJyqeHHe TPOHHoro ~ene

HHR R~ep, npoBe~eHHhie B na6opaTopHH, n o

Ka3anH, qTO ~HcnepCHR OCKOnKOB no Mac ce 

H 3apR~Y 6hiCTpO B03pacTae't npH yBeni¥Ie-

z2 
HHH napaMeTpa - COCTaBHOrO R~pa. ll0 3-

A 
TOMy, HCnOnh3YR HOHhl KCeHOHa, MO~HO Ha· 

~eRThCR nonyqHTh B KaqecTBe OCKOnKOB ~e-

neHHR H30TOnhi 3~MeHTOB C Z - 114 H 

I 

• 

N-184,a Tax~e TR~enLie H30TOnhi TpaHc4Jep

MHeBhiX JneMeHTOB. BMecTe c TeM Ha UHK

noTpoHe Y-300 Henh3R ocymecTBHTh npRMoe 

ycxopeHHe HOHOB Kr HnH Xe ~o Heo6xo~H

MhiX 3HeprHH. 

B HacToRmee BpeMR ~nR nonyqeHHR ycxo

peHHhiX nyqKOB HOHOB KCeHOHa H 6onee TR· 

~enhiX HOHOB B MHpe OCyJ.UeCTBnReTCR pR~ 

~OpOrOCTORJ.UHX npoeKTOB no peKOHCTPYKUHH 

CYJ.UeCTBYIOJ.UHX HnH C03~aHHIO HOBhiX yCKO· 

pHTenLHhiX CHCTeM. Co3~aHHe H3oxpoHHoro 

UHKnOTpOHa Y • 200 H CyJ.UeCTBeHHOe ynyq· 

WeHHe BaKyyMa UHKnOTpOHOB Y • 300 H Y • 200 

n03BOnHnH Jla6opaTOpHH R~epHhiX peaKUHH, 

He OCTaHaBnHBaR OCHOBHhiX 4JH3HqeCKHX HC· 

cne~oBaHHH, B xpaTqaHWHH cpox ocymecT

BHTh yCKOpeHHe HOHOB KCeHOHa C HCnonh30· 

BaHHeM TaH~eMHOH pa60Thl ~BYX UHKnOTpo· 

!fOB. B HaCTORJ.Uee BpeMR nonyqeHhi nyqKH 

136 (+27.+30) 
ycKopeHHhiX HOHOB Xe c HH· 

TeHCHBHOCTRMH COOTBeTCTBeHHO 3 ·10 10 H 

5·10 9 H JHeprHeH 700 H 900 MJB. 

l13yqancR MeXaHH3M B3aHMO~eHCTBHR HO" 

HOB Xe c R~paMH Mg, Zn, Tb, Ta, Bi, U . 
11~eHTH4JHUHPOBaHhl no y ·aKTHBHOCTH npo· 

~YKThl cne~yiOJ.UHX peaKUHH o6pa30BaHHR CO· 

CTaBHOro R~pa:24Mg(136Xe; 3-Sn)157·159 DyH 
70 ZnH ( 136 Xe;4, Sn}201. 202 Po, a TaK~e 
npo~yKThi peaKUHH nepe~aqH o~Horo HnH He

CKOnhKHX HyKnOHOB npH B3aHMO~eHCTBHH HO • 

HOB Xe c R~paMH MHWeHeH 
24 Mg, 70 Zn , 

159Tb ,181 Ta, 209 Bi, 23BU . YcTaHoBneHo, 

qT<> HJyqeHHLie npouecchi c HcnapeHHeM HeHT· 

pOHOB H3 COCTaBHOrO R~pa HMelOT ceqeHHR, 

6nH3KHe K ceqeHHRM aHanorHqHhiX peaKUHH 

C yqaCTHeM 6onee nerKHX yCKOpeHHhiX HO· 

HOB, TaKHX KaK HOHhi 40 Ar , 22 Ne . CeqeHHe 

o6MeHHhiX peaKUHH CyJ.UeCTBeHHO nOBhiWaeTCR 

npH nepexo~e OT 6onee nerKHX 6oM6ap)\Hpy

IOJ.UHX qaCTHU K HOHaM KCeHOHa. 

11HTeHCHBHO npOBO~RTCR OnhiThl no CHH· 

Te3y CBepXTR~enhiX JneMeHTOB npH B3aHMO· 

~eHCTBHH HOHOB KCeHOHa C R~paMH ypaHa H 

H~eHTH4JHKaUHH HX no cnOitTaHHOMy ~ene
HHIO. C nOMOJ.UhlO ~H3neKTpHqe CKHX ~eTeKTO • 

pOB B TeqeHHe 100 CYTOK H3MepeHHR 3ape· 



42. j(A.R pa6om no cu11me3y caepxruxeAbiX 
3AeMeHm06 HQ ny•ll(e UOH06 KCeHOHQ C030QHQ 
ycmaHOBKa, c noMO!Jib10 Komopoii pezucmpupy
emc.R cnoHmaHHoe oeAeHue npooyKmoa peaKt~uu 

U + Xe a wecmu XUMU'lecKux tfipaKt~U.RX, noAy
'laeMbiX nocAe 06Ay'leHUJl MUUJeHU. Ha CHUMKe: 
3aMeoA.R10!JIQ.R cucmeMa OAJl HeiimpoHHbiX 
C'lem'lUK06. 

. -
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rHCTpHpOBaHO HeCKODhKO cnyqaeB CITOHTaH

HOrO .n;eneHHH. O.n;HaKo Jli>li>eKT HacronhKO 

Man , qyo He npe.D;CTaBnHeTCH B03MO)I(HhiM 

npoB eCTH H.n;eHTHli>HKaUHIO aKTHBHOCTH. Mo)I(

HO D HIIIh .D;aTb BepXHIOIO rpaHHUY ceqeHHH 

o6pa30BaHHH 0" :5 10 -J l CM 2 .D;RH .D;ODrO)I(HBy

~HX CITOHTaHHO ,n;enH~HXCH H3nyqaTene~ C 

nepHo.n;oM nonypacna.n;a - 100 ,n;He~. BMecre 

C T e M. C ceqeHHeM ITOpH.D;Ka 10 "28 CM 2 B 

3TOi peaKUHH o6pa3yiOTCH H30TOllhl 30DOTa 

I Z =79/ c MaccOBhiMH qHcnaMH 194-199, 
HBRHIO~HeCH OCKODKaMH ,n;eneHHH COCTaBHO~ 

CHCTeMhl, B03HHKaiO~e~ npH B3aHMO.D;e~CT

BHH H OHOB KCeHOHa C H.D;paMH ypaHa. 

CHHTe3 

H HCCJie,QOBaHHe CBOitCTB 

TpaHcq>epMHeBbiX 3JI8M8HTOB 

0 242 n 
B peaKt~UU Pu( Ne, Sn) 

p06QH U30mon Kyp'lamOBUJl C MaCCOBhlM HO

MepOM 259. )l,onH CITOHTaHHOrO .n;eneHHH npH 

pacn a,n;e 3TOrO H30TOITa COCTaBnHeT OKODO 

200/o. lfJMepeHHhi~ nepHo.n; nonypacna.n;a259Ku 
COC T aBnHeT - T ~ =4,5 ceK, CDe.D;OBaTeDhHO, 

nepH O.D; CITOHTaHHOrO ,n;eneHHH T :sf _2: 25 CeK. 

)l,nH H.n;eHTHli>HKaUHH 2 59 Ku H.n;epHo -li>HJHqe

CKHM H MeTO.D;aMH 6bma CHHTa 3HepreTHqe

CKaH 3aBHCHMOCTh BhiXO.D;a peaKUHH 
2 4 2pu ( 22 Ne, Sn) /li>YHKUHH B036y)l(,n;e-

HHH/ , KODDHMaUHOHHhiM MeTO.D;OM H3MepeHO 

yrno Boe pacnpe.n;eneHHe aTOMOB oT.n;aqH. B 

XHMH qecKHX onbiTax 259 Ku 6hm T~arenhHO 
Bhi.D;e neH MeTO.D;OM li>pOHTanhHO~ TepMOXpOMa

rorp ali>HH xnopH.n;oB. Mo.n;enhHhie onhiThi c 

rerp axnopH.n;oM rali>HHH noJBOnHnH JapaHee 

OUe HHTh ITOD0)1(6HHe 30Hhl a,n;cop6UHH xno

pH.n;a KypqaroBHH. Cpe.n;Hee BpeMH, Ja Koro

poe aTOM rali>HHH nona.n;aer Ha JTOT yqac

TOK , - 0,4 ceK. H3 pHc. 43 BH.D;HO, qyo Jo

Hhi a .n;cop6UHH MOneKyn xnopH.D;OB KypqaTOBHH 

H q e ThipexxnopHcroro rali>HHH nonHOCThiO co

Bna.n;aror, qyo no,n;TBep)l(.n;aer XHMHqecKyiO 

aHan orHIO JTHX JneMeHTOB. B onhiTax .n;ocTHr-
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Ne 141 P~t(I'UIM!Wb) 
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43. CxeMa onbtmoe no rjJpoHmallbHoi1 mepMo· 

~ xpoMamozparjJuu 11emyttux x11opuooe u 3Kcne
~ puMeHmallbHble pe3yllbmambl no ebtOe/leHwo 

1<ypttamoeu.11 /ttepHble mottKu/. 

~~~ : ~ 
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0 , D"XXXY':.,_ • • , --- '• 
0 50 100 150 CM 

HyTa XHMHt.IecKa.R Ot.IHCTKa 259 Ku He TOJIL KO 

OT aKTHHOH,nHLIX :JJieMeHTOB, HO H OT 60JIL· 

lliHHCTBa :JJieMeHTOB nepHO,nHt.IeCKOH CHCTe M LI 

IMo,neJILHLie OnLITLI npOBO,nHJIHCL C 30 :J Jie • 

MeHTaMH ; npe,nCTaBHTeJI.RMH pa3JIHt.IH WX 

rpynnl . 

Hccne.nosaHHe <i>HJHt.IecKHX H XHMHt.IeCK HX 

CBOHCTB H30Tona 259 Kul r ~ - 4,5 ceKI n o

KaJano, t.ITO, Hat.IHHa.R C 1966 ro,na, B XH M H

t.IeCKHX pa6oTaX perHCTpHpOBaJIOCL TaK* e 

H3Jiyt.IeHHe H30TOna C MaCCOH 259. 3TO n o· 

3BOJIHJIO 06b.RCHHTL Ka*Y~YIDC.R HeCOrJiac o· 

saHHOCTL JHat.IeHH.R nepuo.na nonypacna .na 

Ku , onpe.neneHHoro B 1966 ro.ny B x u-

MHt.IeCKHX pa6oTax I r~ 2: 1 ceKI, co 3 Ha-

- 26o I t.IeHHeM :JTOH BeJIHt.IHHLI .nn.sr Ku T ~ 
= 0,1 CeKI, HaH,neHHOH B 4JH3Ht.IeCKHX 3KCn e • 

pHMeHTaX. 

<> Pa3pa6omaHbl ucmottHUKU .nn.sr nonyq e

HH.R MHOr03ap.R,nHLIX HOHOB H3 TBep,nLIX M a· 

Tepuanos. B peJyJILTaTe cy~ecTBeHHoro 

ynyt.IIlleHH.R BaKyyMa Y- 300 y,nanocL non y

t.IHTL HHTeHCHBHLie nyt.IKH yCKOpeHHLIX HOH OB 

4Joc4Jopa c :JHeprueii - 200 M:JB H KpeMH H.R 

c :JHeprueii - 220 M:JB. Ilpe,nnpHH.RThi n o

nLITKH CHHTe 3a H30TOna 26 2 J07 B peaKI.J;H .RX 

nOJIHOrO CJIH.RHH.R .R,nep 23 5 ij + 31 p H H,neHT H • 

4JHKai.J;HH ero no cnOHTaHHOMy ,neJieHHID. Ilo ,n· 

rOTOBJieHLI 3KCnepHMeHTLI no CHHTe 3y 26 H 263)J06 

B peaKI.J;HH 238 u r •• 8(30)Si, Sn) 261 (263)106 

• 

Ilpose,neHLI MO,neJILHLie onLITLI no XHMHt.Ie • 

CKOM·y BLI,neJieHHID H H,neHTH4JHKai.J;HH :JJieMeH· 

TOB 106 H 107. IloKa3aHO, t.ITO 4JpoHTaJILHa.R 

raJosa.sr xpoMaTorpa4Ju.sr noJson.sreT T~aTeJIL· 

HO IJa BpeMeHa :S 1 CeKI OT,neJI.RTL JieTyt.IHe 

XJIOpOOKHCH BOJIL4JpaMa H peHH.R OT TaHTaJia, 

ra4JHH.R H MHOrHX ,npyrHX :JJieMeHTOB. 

llOHCK H30TOllOB 

CB9pXT.SOK9JibiX 3JI9M9HTOB 

B npHpO,!UibiX MHHepaJiax 

Ilpo,nOJI*aJIHCL 3KCnepHMeHTLI no nOHCKY 

csepxT.R*eJILIX :JJieMeHTOB B npupo.ne. 

<> Hei1mpOHHbiU OemeKmop, OCHOBaHHLIH Ha 

npHHI.J;Hne 3aMe,nJieHH.R HeHTPOHOB B napa4Ju· 

He H perHCTpai.J;HH TenJIOBLIX HeHTpOHOB C no· 

MO~LID nponopu;noHaJILHLIX c tie Tt.IHKOB c 3 He 
H 06Jia,naiD~HH :J4J4JeKTHBHOCTLID OKOJIO 300/o, 
6LIJI CMOHTHpOBaH B COJI.RHOH lllaXTe Ha rJiy· 

6uHe 1100 M so,nHoro :JKBHBaneHTa. Ilposo

.nunocL HJMepeHue cpe,nHero t.IHCJia HeiiT· 

pOHOB Ha aKT CnOHTaHHOrO ,neJieHH.R ,nJI.R 06-

pa3I.J;OB raJieHHTa, CBHHUOBLIX CTeKOJI, KOH· 

Kpei.J;HH H 150 npo6 H3 nepepa6oTaHHLIX nOJIH· 

MeTaJIJIHt.IeCKHX py_n . 
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0 MemoooM 6oAbwux nponopfiUOHaAbHbiX 
C'le111'1UK06 llpOBO~HITHCb llOHCKH npHpO~HOrO 

cnoHTaHHO ~errBmerocB H3rryqaTerrB a pa3-

rrHqH biX MHHeparrax. 3a cqeT yrryqweHHB 3a

IllHT bi ycTaHOBKH OT KOCMHqeCKOrO H3ITyqeHHB 

y~aiTOCb CHH3HTb ~OH ycTaHOBKH B 10 pa3. 

B 3 THX ycrroaHBx 6bmH nonTopeHbi onbiTbi c 

rarre HHTOM. 

0 Pa3pa6omaua Memoout<a pezucmpafiUU 
peoKUX QK11106 CllOHTaHHOrO ~erreHHB B 60ITb" 

WHX MaCCaX aemecTBa C qyBCTBHTeiTbHOCTblO 

rs I - 10
22 

neT ~ITB "Ka:>KymerocB" nepHo

~a CllOHTaHHOrO ~erreHHB o6pa3I(a. 0Ha OCHO· 

aaHa Ha Ha6rrro~eHHH coana~eHHH crre~oa oc

KOITK OB B ~BYX opraHHqeCKHX nrreHKaX. fipH 

3TOM npHMeHBeTCB aBTOMaTHqecKHH npo· 

CMO T p C HCllOITb30BaHHeM HCKpOBOrO BbiCOKO· 

BOITb THoro npo6oB. YcTaHOBKa o6ecneqHaaeT 

BbiC OKylO CKOpOCTb npOCMOTpa. 

0 Ilpu nonbtmKax npeoeapumeAbHOzo xu
Mu<~ecKozo KOHfleHmpupoeaHU.R npe~norrarae
MbiX CBepXTB:>KeiTbiX 3ITeMeHTOB H3 o6pa3I(OB 

nopo~ H py~ 6orrbwoii Macchi B03HHKrrH TPY~
HOCT H H3 • 3a BbiCOKOrO CO~ep:>KaHHB B HHX 

~BYOKHCH KpeMHHB. B CBB3H c 3THM npo~orr

:>Karro cb BblllOITHeHHe nporpaMMbl llOHCKOB 

B03 M O:>KHhlX 06beKTOB KOHI(eHTpal(HH CBepx· 

TB:>Ke iTbiX 3ITeMeHTOB, CB060~HblX OT npH· 

CYT CTBHB MHOrHX "6arrrraCTHbiX" KOMllOHeHT. 

TaKHMH 06beKTaMH BBITBIOTCB ll0~3eMHbie 
npHpO~Hbie BO~hl, KOTOpbie B pB~e crryqaeB 

co~e p:>KaT XHMHqecKHe aHarrorH npe~norrara

eMbiX CBepXTB:>KeiTbiX 3ITeMeHTOB /CBHHel(, 

pTyT b, TarrrrHii H ~p./. libiiTH opraHH30BaHw 

cne l(HarrbHbie ~arrbHHe 3KClle~HI(HH. 

,lJ;rrB H3BrreqeHHB TB:>KeiTbiX 3ITeMeHTOB MeCT· 

Hble ll0~3eMHbie BO~hl /.B KOITHqeCTBe 5 Tbl" 

cJiq Ky6oMeTpoa/ 6wrrH nponymeHw qepe3 

KOITOHKH C aHHOH006MeHHOH CMOITOH /OKOITO 

1 T OHHbl HOHHTa/. ,lJ;rrB HJyqeHHB COCTaBa 

OCa~KOB HeKOTOpbiX npeCHhlX apKTHqecKHX 

o3e p 6bma opraHH30BaHa 3Kcne~HI(HB Ha ocT

poa Xeiica. llorryqeHHbie a 3Kcne~HI(HBX Ma

TepMarrbi BCeCTOpOHHe aHaiTH3HpyiOTCB. 
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45. B ceJJ3U c noucKaMu ceepxmJJJtCe/lblX 
3/leMeHmOe 8 npupOOHblX MUHepa/laX eeoymcJJ 
UCC/Ie008QHUJf 803MOJICHblX 06oeKmoe KOHijeH
mpaijUU 3mux 3/leMeHmoe. Ebl/IU opzaHu3oea
Hbl 3KcneOUIJUU Ha noAyocmpoe fJe/leKeH /Kac
nuilcKoe Mope/, no/lyocmpoe KaM~amKy u Ha 
ocmpoe Xeiica apxuneAaza 3eMAJJ tl>paH~Ja 

HocurjJa. 
a/ B nycmbJHe Ha no/lyocmpoee fJeAeKeH, e 
paiioHe 2/ly6UHH020 pa3/IOMa 3eMHOU I<Opbl, 
MeCmHble n003eMHble 800bl 0/IJf U38/le~eHUJf 

mJJJICe/lblX 3/leMeHmoe 6bl/IU nponyUieHbl ~epe3 
KO/IOHKU c aHUOHoo6MeHHoii cMoAoii. B ,4y6He 
eeoymcJJ pa60mbl no Oecop61JUU Mema/1/108 U3 
CMO/Ibl. 
6/,4AJJ u3y~eHuJJ cocmaea ocaoKoe npecHblX 
apKmu~ecKux o3ep 6bJAa opzaHu3oeaHa 3Kc
neou~JUJJ Ha ocmpoe Xeiica. C noMOUib10 ebJco
Konpou3eooume/lbHblX HQCOC08 ee/laCb 006bJ
~a zpyHma co OHa o3epa KocMu~ecKozo. 

• 
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fipOTOHHhlif 

pacna.n 
pa,nHOaKTHBHbiX H,nep 

lfccne.n.osaHHH rrpoTOHHoro pacrra.u.a pa

.D.HOaKTHBHhiX H,!J,ep BeJIHCb ITO .IJ.BYM Harrp aB

JieHHHM: 1/ IIOHCK IIpOTOHHOrO pacrra,!J,a H3 

OCHOBHOrO COCTOHHHH; 2/ H3y'IeHHe 3MHC CHH 

3aiia3)J.biBaiOLQHX IIpOTOHOB. 

0 B 3KcnepuMeHmax no noucKy npomoH
Hozo pacnaoa H3 OCHOBHOrO COCTOHHHH 6 b iJIH 

HCCJie,!J,OBaHhl IIPO.D.YKTbl peaKUHH, Bbl:lbiBae

MbiX ycKopeHHbiMHHOHaMH 32 s' H
35 Cl B H)J.-

pax96Ru, I02Pd, I06Cd, 112Sn.,lJ;JIH 3 THX 

OIIbiTOB HCIIOJib30BaJICH ra30HaiiOJIHeHHbiH 

Macc-cerrapaTop li3MC c TPOHHhiM T e ne

CKOIIOM H3 KOaKCHJibHhlX IIpOIIOPUHOHaJibH hlX 

C'IeT'IHKOB Ha BbiXO)J.e. Y CTaHOBJieHO, 'ITO BO 

see x cnytiaHx Ha6mo.u.aroTcH JarraJ.D.hiBaiOLQHe 

rrpoTOHhl, HcrrycKaeMhle rrpH pacrra.u.e p a Hee 

HeH3BeCTHbiX JierKHX H30TOIIOB pe,!J,K03eM e Jib

HbiX 3JieMeHTOB oT N d .u.o Ho . II pH Hc c ne

.u.osaHHH rrpo.n.yKTOB peaKUHH 
96 Ru + 32s Ja

perHcTpHposaHa IIpOTOHHaH aKTHBHOC T b C 

3HeprHeii /0, 7+0,8/ M3B H rrepHO.D.OM rr o ny

pacrra.n.a /0,6±0,3/ ceK. BhiXO.D. 3TOH aKT HB

HOCTH B COTHH pa3 MeHbllle BbiXO)J.a )J.JIH H3-

Jiy'IaTeJieH 3aiia3,!J,biBaiOLQHX IIPOTOHOB. 

06pa3oBaHHe H3JiytiaTeJIH MaJI03He p re-

TH'IHhiX rrpoTOHOB B peaKUHH 
96 Ru + 3 2 s 6 bi

JIO IIO,!J,TBep)f(,!J,eHO B 3KCIIepHMeHTaX, r.n.e )J.JIH 

OT,!J,eJieHHH CJia6oif aKTHBHOCTH MHrKHX rr po

TOHOB OT a - tiaCTHU H 3aiia3)J.biBaiOLQHX 

IIpOTOHOB 6biJI pa3pa6oTaH TeJie CKOII, CO

CTOHLQHH H3 .D.BYX TOHKHX /3 MM/ IIpOIIOPU HO

HaJibHbiX C'IeT'IHKOB (/l£ I !l£2 ) H IIOJiyiipOB O,!J,-

HHKOBOrO crreKTpoMeTpa (E). IIpoBO.IJ.H JICH 

TpexMepHbiH aHaJIH3 (!lEI, E, t) rrpH y c no-

BHH COBIIa,!J,eHHH HMIIYJibCOB BO BCeX T pex 

ctieT'IHKax. lihlJia TaK)f(e JaperHcTp~posaHa 

rpyrrrra HMIIYJihCOB C MaKCHMYMOM OK OJIO 

0,8 M3B. BpeMeHHOH xo.u. HHTeHCHBHOCTH 

3TOH rpyiiiihl /pHC. 47/ COOTBeTCTByeT ne

pHO.D.Y rronypacrra.u.a OKOJIO 1 ceK. 

HaH6onee sepO:iiTHhiM HCTO'IHHKOM rrpl)To

HOB MaJIOH 3HeprHH HBJIHeTCH pacrra.n. H3 OC-

N 
25 

20 

f5 

10 

5 

f5 

10 

5 

40 
0,5 Q6 

96l)ur.32S (a) 

96fu •
160 (I} 

60 80 

Q7 as ag 

6 

a-6 

f()()/(Q 120 
HO. 

to u f.a 
£p N3$. ...... 

46. CneKmp uMny/lbcoe e o6/lacmu npomoHoe 
Ma/lou 3Hepzuu O/l~ npooyKmoe peaK~uu 

96 Ru +32 S (a) u 96 Ru +I 6 0 (b). cJ>oH08blU 
cneKmp (b) omHopMupoeaH Ha mo JKe t~Uc/lo 
3ana3obJea101JIUX npomoHoe, t~mo u cneKmp (a) . 

N 

' "' 
.10 

~ 

1.0 
1.0 

"' ' 
2.0 

.. 

"' ~ 
' 

3.0 
t. ceK. 



HOBHOrO COCTOHHHH O~HOrO H3 nerKHX H30-

TOIIOB npa3eO~HMa HnH naHTaHa. 0~HaKO HC

cne~OBaHHe :HOB aKTHBHOCTH qpe3Bbi'IaHHO 

3aTpy~HeHO HH3KHM BhiXO~OM ee B peaKU:HH 

H BhiCOKHM ypOBHeM $OHa, CBH3aHHOrO C 

6eTa-H3ny'leHHeM H 3ana3~hiBaiOIUHMH npo

TOHaMH. 

0 1Ipo600U/IOCb uccAeOo6aHue 3MUccuu 
3ana30bt6Q10!JIUX npomoH06 H30TonoM 109 Te , 
KOTOphiH nonyqancH a peaKU:HH 

96 Ru ( 16 0, 3 n;. 
H3MepeHLI cneKTPLI 3arra3~hiBaiOIUHX npoTo

HOB, O~HHO'IHhiX H COBIIa~aiOIUHX C II03HTpo

HaMH. IIony'leHa aenH'IHHa Q A: - B11 ,paaHaH 

pa3HOCTH Mace Ha'lanhHOrO .H KOHe'IHOrO H~-
+ 

pa B f3 - p - pacna~e. Ilpoae~eH aHanH3 
ycpe~HeHHOH $OpMbl npoTOHHOrO CIIeKTpa. 

3TOT aHanH3 BhiHBHn CHnhHbie $niOKTyaU:HH 

HHTeHCHBHOCTH OTHOCHTenbHO crna~eHHOrO 

CIIeKTpa, 'ITO yKa3biBaeT Ha HanH'IHe COCTOH

HHH npocToii CTPYKTyphl, xoporno 3acenHe-
+ 

MhiX a f3 - -pacna~e. 
CnoHTaHHO AeJum~Hetll 

H30Mepb1 

0 Ha IIUKAompoHe Y- 200 npH o6nyqeHHH 

. -
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HcnonL30BanacL MeTO~HKa apeMeHH nponeTa, 

~eTeKTopoM ocKonKoa cny~Hna cmo~a. H3Me

peHbl $yHKU:HH B036y~~eHHH peaKU:HH (a, 2n) 
H (a, 3n), npHBO~HIUHX K o6pa30BaHHIO CIIOH

TaHHO ~enHIUHXCH H30Mepoa. Pe3ynLTaTLI 

~aHHhiX 3KCIIepHMeHTOB II03BOnHIOT Cy~HTh 06 

o6naCTH pacnpOCTpaHeHHH CIIOHTaHHO ~enH

IUHXCH ~30Mepoa: 3TH H30Mephl OTCYTCTBy

IOT a H~pax nerqe ypaHa H TH~enee 6epKnHH. 

Ha U:HKnoTpoHe HHCTHTyTa aTOMHoii $H-

3HKH II>yxapecTI c HcnonL30BaHHeM Toii ~e 
MeTO~HKH H3MepeHbl noporH peaKU:HH (a, 

2n ) , 'ITO II03BOnHnO onpe~enHTb 3HeprHH 

B036y~~eHHH CIIOHTaHHO ~enHIUHXCH H30Me-
240 I 6 I 241 I POB 
243 

Pu 2, ±0,2 M3B , Cm 2,8±0,2 

M3al , Bk 12,5±0,2 M3al. 

0 Ha MUKpompoHe HRCTHTyTa $H3H'IeCKHX 

rrpo6n eM AH CCCP Hccne~oaanHCb peaKU:HH 

( y, n ) H (.y, •y') , IIpHBO~HIUHe K o6pa30BaHHIO 

CIIOHT aHHO ~enHru:erOCH H30Mepa 
239 Ou • .lJ:nH 

MHllieHeii H3 H30TOIIOB Th , V, Np , Pu H 1D~ 
Am a -qacTHU:aMH c :meprHeii 24+36 M3B 

6binH nonyqeHbl cne~yiOIUHe CIIOHTaHHO ~e-

nHIUHeCH H30Mepbi: 

235 237 p ) 
Pu ( T ~ = 20 HCeK ) , u ( 80 HCeK ' 

240 Pu( 5 HCeK ) , 
241 

Cm ( 15 !ICeK ) ' ,.+ 

243 
Cm (60 !ICeK ) • 

242 Bk (50 ) HC9K • 

243 Bk ( 7 ) 
HCeK ' 

244 
Bk ( 100 Be ex ) , 

245 
Bk(2 IICeK J. 

~ 
47. BpeMeHHOU xoo uHmeHCU6Hocmu zpynnbt 

npomoHo6 c E =0,8 M36, no.R6/IJ110UIUXCJI npu 
o6Ay'leHuu MuweHu U3 96 Ru uoHaMu 32 S. 

48. <l>yHKIIUU 6036yJICOeHUJI 239Pu(yy')239mfpu. 

Pacc'lumaHHbte KPU6bte: 1 - 3ace/leHue U3o
MepHozo cocmo.RHUJI l.lepe3 ypo6HU 6 ouana3o
He :J Hepzuu 6-10 M 36, 2 - mo xe 6 ouana3oHe 
:JHepz uu 3-6 M36. 
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perHCTpaUHH OCKOJIKOB .D:eJieHHH CJIY)I(HJI HC K 

pOBOH C'ieT'iHK. llo H3MepeHHOH cPYHKUHH B0 3 -

6y)I(.IJ:eHHH 
240 Pu ( y, n) 239pu 6hiJia orrpe.IJ:erre H a 

3HeprHH H30MepHOrO COCTOHHHH 239 Pu , paa _

HaH 3,0±0,2 M3B . IIoKa3aHo, 'iTO rrorryqeHH hre 

T a KHM crroco6oM 3Ha'ieHHH 3HeprHH cyruec T 

BeHHO 3aBHCHT OT IIpHMeHHeMhiX IIpH aHaJIH3e 

cPYHKUHH B036y)I(.IJ:eHHH rrapaMeTpOB, orrpe.D:e 

JIHIOIL(HX 3aBHCHMOCTh rrrroTHOCTH ypoaHeH: OT 

3HeprHH. 

113MepeHa cPYHKUHH B036y)I(.IJ:eHHH peaKUH H 
239 239mt I I Pu ( y, y') Pu PHC. 48 • <l>opM a 

cPYHKUHH B036y)I(.IJ:eHHH II03BOJIHeT C.D:eJiaT h 

BhlBO.D:, 'iT03acerreHHeH30MepHOrOCOCTOHHH H 

IIpOHCXO.IJ:HT C ypOBHeH, paCIIOJIO)I(eHHhlX BhiiUe 

6aphepa .D:erreHHH. 

0 Ha peaKmope l(eHTpaJihHOrO HHCTHTyT a 

cPH3H'ieCKHX HCCJie.D:OBaHHH IJiy.D:arrernTI rrpo 

BO.D:HJIOCh H3MepeHHe CIIeKTpa Y -H3Jiy'ieHH H, 

IIpHBO.IJ:HIL(ero K CIIOHTaHHO .D:eJIHIL(eMyCH H3 0 -

Mepy 236 U , KOTOphiH o6pa30BhlBaJICH IIp H 

3aXBaTe TeiiJIOBhlX HeHTpOHOB. 0CKOJIKH ~e 

JieHHH perHCTpHpOBaJIHCh ra30BhiM CUHHTHJI -

JIHUHOHHhiM C'ieT'iHKOM, a Y -KBaHThi -Ge ( Li) 

-.D:eTeKTopoM. Bhr.D:erreHHe Y-KaaHTOB, J a -

cerrHIOIL(HX H30MepHOe COCTOHHHe, H3 BCe r o 

CIIeKTpa y -H3Jiy'ieHHH 6hiJIO OCHOBaHO Ha 

TOM, 'iTO BCJie.D: 3a H3Jiy'ieHHeM 3THX Y -

KBaHTOB IIPOHCXO.D:HT .D:eJieHHe C rrepHO.D: OM 

rrorrypacrra.D:a o6pa3yroruerocH rrpH 3TOM H3 o 

Mepa 
236 u 170 HceKI. TaKHM crroco6oM y.D:a 

rroch Bhi.IJ:eJIHTh PH.D: Y -rrepeXO.D:OB B .D:Harra -

30He 3HeprHH 0,250+1 ,0 M3B, KOTOphre. M O 

ryT 6hiTh CBH3aHhi C ypOBHHMH BO BTOpOH 

IIOTeHUHaJihHOH HMe. 

He~TpOHOH3~Toqmxe H30TO~ 

JierKHX 3JieMeHTOB 

0 IIpooo/IJICa/IUCb pa6ombl no no/ly'ieH u 10 

HOBhiX HeHTpOHOH36hiTO'iHhiX H30TOIIOB rre r 

KHX 3JieMeHTOB B peaKUHHX rrepe.IJ:a'iH C T H 

)I(eJihiMH HOHaMH. C UeJihiO BhiHCHeHHH B0 3 -

MO)I(HOCTeH HCIIOJILi(f oaaHHH 6orree TH)I(eJihiX 
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6£ CHANNELS 

49. C qe/lb10 6biJlCHeHUJl 603MOJICHOCmei1 uc

nO/lb306QHUJl mJlJICe/lbiX UOH06 0/l.Jl CUHme3Q 

HeilmpOHOU36blmO'iHbiX U30mono6 /le2KUX 3/le

MeHm06 CHUMa/lcJl 06yMepHblil fi1.E, E -11.E)
cneKmp npu o6/ly'ieHuu 232Th UOHQMU 40 Ar 
c 3Hepzuei1 290 M36. ,l(emeKmupy101J1ei1 cucme

Moil Jl6/IJl/ICJl meAeCKOn U3 moHI<020 ( /1.£) U 

mo/lcmozo ( E _/j. E) KpeMHUe6biX oemeKmop06, 

HQXOOJliJIUXCJl 6 6biXOOHOM (JoKyce MQZHUmHo-

20 aHaAU3amopa. 

HOHOB .D:JIH CHHTe3a HeHTpOHOH36hiTO'iHhiX 

H30TOIIOB rrerKHX 3JieMeHTOB 6hiJIO IIpOBe.D:eHO 

o6rryqeHHe
232 

ThHOHaMH
40 Ar. IIoKa3aHo cy-

ruecTBOBaHHe 17 H30TOIIOB: 2 9 o3°Mg 
31 .32 .33 Al , 33· 34.35.-36 Si' 35 .J6 .J7 o3B p' 

39 o40 s' 4 1 • 42 Cl. Ce'ieHHH HX o6pa30BaHHH 

OKa3aJIHCh paBHhiMH 0,1+7 M6lcTepa.D: IIpH 

yrrre B rra6opaTOPHQH CHCTeMe () =40 °. 
0 IIpu aHa/lu3e 3Hepzemu'iecKux cneKmpo6 

rrerKHX rrpO.IJ:YKTOB- peaKUHH rrepe.IJ:a'i Ha 
232 

Th 

ycTaHOBJieHO, 'iTO B 3aMeTHOH .D:OJie CJiyqaeB 

o6a KOHe'iHhiX IIPO.D:YKTa peaKUHH o6pa3yiOTCH 
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50. Y2A08ble pacnpeoeAeHUJI OCKOAK08 oe- 4QJ 

AeHUJI e oKpecmHocmu KpucmaAAozparjJu~ecKux ~ 
ocei1 <lll > ' HanpaeAeHHbiX noo Y2AQMU 90° , 
u 160°K ny~KY uo11oe

31 
Pc :mepzuei1155M38 zoo 

/KapmuHa meHei1/. 

c cyMMapHoii JHeprHeii aoJ6y)I(JJ:eHHH .:51 MJB. 

3TO IT03BOnHeT rryTeM JJ:eTanbHOrO HJyqeHHH 

3HepreTHqecKHX CITeKTpOB, HCITOnbJYH KHHe

MaTHKY H 3HepreTHqecKHH 6anaHC peaKUHH, 

OUeHHBaTI, MaCChi HeHTpOHOH36biTOqHbiX HJO

TOITOB. 

<> C nOMOIJib10 3AeKmpOMQ2HUmH020 MQCC
cenapamopa Ha rryqKe T H)l(enbiX HOHOB rrpoao

JJ:HnHCb 3KCITepHMeHTbl ITO H3MepeHHIO OCHOB

HbiX xapaKTepHCTHK pacrra.na HeHTpOH~06o

raiUeHHbiX HJOTOITOB Ne . .D;nx 25 Ne ycTaHoa-

neHa MaKCHManbHaH 3HeprHH {3 -qaCTHU: 

E f3max =7,1±0,3 M3B. llepHOJJ: rrony-

pacrra.na .nnx 2 5 Ne oKaJancx paBHbiM T 11. = 
- 2 

=/642±14/MceK. Be.nyTCHJKcrrepHMeHTbiiTo 

Ha6nro.neHHIO 
26 Ne , HJMepeHHIO ero rrepHo.na 

rronypacrra.na, crreKTpa {3-qacTHU. 

MexaHH3M B3aHMOAeiicTBJUI 

TSJKeJihiX HOHOB 

C MpaMH 

0 MemoooM na6A10oeHuJI "3r/Jr/JeKma me
Hei1" rrpH HCITOnbJOBaHHH MOHOKpHCTannHqe

CKHX MHIIIeHeH 6binH BbiiTOnHeHbl H3MepeHHH 

BpeMeHH )I(H3HH COCTaBHbiX HJJ:ep B peaKUHHX 

.neneHHH 
186 W H 

181 Ta HOHaMH 
11 8, 12 C, 

51. 3a8UCUMOCmb epeMeHU JICU3HU COCmQ8H0-
20 Jlopa om z /npaea.JI wKaAa/ u 3aeucuMocmb ~ 
CKOpocmu U3MeHeHUJI epeMeHU JICU3HU npu yee- , 
Au~eHuu 3Hepzuu eo36yJKoeHUJI cocmaeHozo 
Jlopa om Z /Aeea.JI wKaAa/. 
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Ta6Aut~a 3KcnepuMeHmaAbHbiX 3HatteHuii 
epeMeH JKU3HU cocmaeHbiX JH)ep. 

PEAK4~R £, t. ~I v A_/ 'Tc:ek 

M4~'~ Mu111c~ Zc,.IU Zc :q.a 

V.'(c:zf) 80 68 2,22 
·I M·O .. 0,082 ~0.010 6,3·10 

lv(o'~ ;) 97 62 8,69 
_, 

Z.9 ·~" 0,09f!qOt5 ~5·10 

W(0-.1) 137 99 3,22 0,012 tO,OI5 'rf:z.uo" ~t2·if" 
20 

W(!V~,J) 192 f32 lt,22 o,o1t1:qoos 4~· ti/' 
., 

(1(-10 

W(fole~2f) 1{6 65 ~35 qo70t.(Joolt 
_, 

~0· 10 
_, 

2,1-10 

W(!l.e~2J) 1~6 9f .3. 77 
-fl · fl 

o,o5t :qoos ~f-10 ~6·10 

k'(fole~2j) 17ft 116 ~13 qof3 ~tJI)(l3 z.Ho" - II 
1,5·10 

"' f2 6ft 
·II ·II w (C I j) 80 2,16 qoiJ7rqot5 6,7-fO I-FlO 

wf"<c~2JJ 
.,, ·,II 

fOB 89 2,52 0,007!0,015 f-1,9·10 ~~f./0 

w"'<a~',; 87 80 2,19 qo96:qotlt 
_, 

6,9·10 3,8101
• 

,,/"(o~';J- 97 67 2,68 0,083 !Q,0/5 
·fl 

_,, 
5,2·1t7 2,9-10 

w"•ro'~IJ 137 (03 3,21 
.,. - II 

0,0!5! 0,008 2,UO 1,2·0 

w '~'(tlec;J) 68 -'.-'4 
·II _, 

f/6 0,080!0,0!5 f,i!-10 Z,310 

W 166( tJeZ:;) 17-f 119 476 0,0~6!0,015 
·II _, 

Z,7·f(} 1,5·10 

Wm( P,: .J) 155 59 .f,53 qogr:qooa 
_,, 

- II 
3,3·/0 1,810 

w'"(P~ 1 J 195 9.? lt_98 ·II . ,, 
0,033 !0,009 Z,0·/0 f,UIJ 

16 0, 22 Ne, 31
P.BKa<JeCTBeMHUieHeH:npH

MeHHJIHCb MOHOKPHCTaJIJibl BOJib<lJpaMa ec

TeCTBeHHOrO H30TOTIHOrO COCTaBa H pa3fte

JieHHOrO H30Tona 
186 W, a TaK:>Ke TaHTanaec

TeCTBeHHoro H30TOTIHOro COCTaBa.Ha pHc.50 

npe,!J;cTaBneHa ,!l;JIH npHMepa Ha6nro,!l;aeMaH 

KapTHHa TeHeH ,!l;JIH peaKIIHH 186 W ( 3lp, [) , 
a B Ta6JIH11e - Ha6op 3KCTiepHMeHTaJibHbiX 

3Ha<JeHHH BpeMeHH :>KH3HH, TIOJiy<JeHHbiX B pe

aKIIHHX C H,!l;paMH BOJib<lJpaMa, KOTOpbiH Jie:>KHT 

B HHTepBane 10- 17 + 10-18 
ceK. Ha pHc. 51 

npe,!J;CTaBJieHa 3aBHCHMOCTb BpeMeHH :>KH3HH 

COCTaBHOrO H,!l;pa OT Z H 3aBHCHMOCTb CKO

pOCTH H3MeHeHHH BpeMeHH :>KH3HH COCTaB

HOrO H,!l;pa npH yBeJIH<JeHHH 3HeprHH B03-

Ar 
6y:>K,!l;eHHH oT Z(--F 

AE* 

¢ lloAytteHbl H06bte 3KcnepuMeHmaAbHble 
oaHHbte o epeMeHu JKU3HupoTaiiHOHHhiX ypoB

HeH s+, 6+, 4+, 2+ H30Tona
164 YbH3 peaKIIHH 

13 o T e ( 4 o Ar ' 4 n) 16 4 y b : 

+ + ) 8 -+6 ( 462 K8B r =( 3,6 +1,5 )·10 - 12ceK, 
~ -

6 "!:.4 +( 375 K8B) r =(11+2)·10- 12 ceK, 
~ -

+ + ) 4 -+2 ( 263 K8B r = (41+8).10- 12 ceK, 
~ -

+ + ) 2 -+0 ( 123 K8B 
-12 

r = (990 ± 100) .]0 CeK. 
~ 

OnhiThi npoBO,!l;HJIHC~ c noMOI.QhiO annapaTypbi 

,!l;JIH H3MepeHHH BpeMeH :>KH3HH HH3KOJie:>Kai.QHX 

B036y:>K,!l;eHHbiX COCTOHHHH H,!l;ep Ha TIY'IKe TH

:>KeJibiX HOHOB C HCTIOJib30BaHHeM ;IJ;OTITIJiepoB

CKOrO CMei.QeHHH 3HeprHH Y -KBaHTOB H,!l;ep 

OT,!l;a'IH, pacna,!l;aiOIIIHXCH Ha neTy. B ycTaHoB

Ke npHMeHHeTcH Ge ( Li) - ,!l;eTeKTop c 3Hepre

TH'IeCKHM pa3peUieHHeM OKOJIO 1,3 K3B, TI0-

3BOJIHIOIIIHH Ha,!l;e:>KHO pa3peUiaTb CMei.QeHHbiH 

H HeCMei.QeHHbiH Y -nHKH • 

¢ H3MepeHbl rPYHKt~uu eo36yxoeHUJi pe
aKt~uii nOAH020 CAUJiHUJi C o6pa30BaHHeM co

CTaBHOrO H,!l;pa: 

13or r12.13c ;142.143-xc e , xn e, 

13oT ( 12.13 C ) 138. 139-xB e , a xn a, 

124
5 

16.18 
0 

140. 142-xc 
n ( , xn) e , 

124 5 16. 18 
0 

136 ·138-x 
n( ,axn) Ba 

TipH 3HeprHHX HaJieTaiOI.QHX HOHOB BTIJIOTb 

,!1;0 16 M3B/HyKnoH, 'ITO cooTBeTCTBOBano 

HCTiapeHHIO OT 3 ,!1;0 12 HeHTPOHOB. lloKa3aHO, 

'ITO o6pa30BaHHe COCTaSHOrO H,!l;pa HBJIHeTCH 

O,!l;HH·M H3 OCHOBHbiX KaHaJIOB peaKIIHH BTIJIOTb 

,!l;O 3HeprHH oKono 15 M3B/HYKJIOH. 



52. cJ>yHKijUU 8036yJICOeHUJI 0/U peaKijUU C 
o6pa3oeaHueM cocmaeH020 JIOpa 

I30Te(I2C, xn/42-" Ce. 

¢ IlpoeeoeH meopemut~ecKuil aHa/IU3 ynpy-
2020 pacceJIHUJI HOHOB Zn H Xe ua H,D;pax 

ypaua. lloKa3ano, 'ITO H3Meneuue napaMeTpa 

r0 B pa,D;nyce cyMMapuoro Kauana ueynpy-

IIJ IIJ 
rux peaKu;Hii / R = r (A +A ) , r,D;e A I H 

0 I 2 
A 2 - MaccoBLie qucna uaneTaJOIUero nona 

H H,D;pa MHUieHH/ Ha 0,05 { npHBO,D;HT K npaKTH

qecKH napannenLHOMY cMeJ.UeHHJO yrnoBoro 

pacnpe,D;eneHHH ua BenH\IHHY /!l() - 10 °. 3To 

n03BOnHeT H3 auanu3a ynpyroro pacceHHHH 

onpe,D;enHTb BenH'IHHY B03MO)I(HOH ,D;HHaMH'Ie • 

cKoii ,D;e<lJopMau;HH B3aHMo,D;eiicTBYJOIUHX .11,11;ep 

H COOTBeTCTBeHHO B03MO)I(HOe H3MeHeHHe 

BenH'IHHLI KynOHOBCKOro6apbepa,D;nHCnHHHHH 

O'leHb TH)I(enhiX HOHOB C H,D;paMH. 

¢ BMnOJZHeH 6ollbWOil o61>eM pact~emoe 
no B3aHMO,D;eHCTBHJO BbiCOK03HepreTH'IeCKOrO 

H3nyqeHHH C BeJ.UeCTBOM /COBMeCTHO C na-

6opaTOpHeii TeopeTHtJecxoii cPR3HKH/. Co

cTaBnenLI nporpaMMLI pactJeTa no MeTo,D;y 

• 

. -

75 

MonT e- Kapno npoXO)I(,D;eHHH H3ny'leHHH qepe 3 

BeJ.Ue CTBO, npHMeHHMble ,D;nH MHUieHeii npaK· 

TH'Ie CKH n1060ii KOHcPHrypai.J;HH H COCTaBa. 

3TH porpaMMbl HCnOnb30BanHCb ,D;nH pactJeTa 

3aJ.UHThi ycKOPHTeneii H ,D;nH ouenKH naKonne

HHH K OCMOreHHLIX H30TOnOB B MeTeopHTaX. 

CpaBneune c 3KcnepnMenTanLHLIMH ,D;aHHLIMH 

no MeTeopHTaM noKa3LIBaeT, 'ITO ua npoTH· 

)l(eHHH hocne,D;nero MHnnuap,D;a neT HHTeHCHB· 

HOCTb ranaKTH'IeCKHX KOCMH'IeCKHX nyqeii no 

cpaB eHHJO C ee COBpeMeHHbiM ypOBHeM H3 • 

Men.HnacL ue 6onee tJeM B 1 ,2±0,3 pa3a. 

¢ Ha ocHoee MOOeJZu eHympuJtoepHblX 
KacKa ooe paJpa6oTaua xopoDio cornacyro

J.UaHcH C H3BeCTHbiMH 3KCnepHMeHTanbHbiMH 

,D;aHH IMH TeOpHH ueynpyrHX B3aHMO,D;eHCTBHH 

a · q aCTHU C H.D;paMH JJ,nH 3HeprHH OT 100· 
200 M3B ,11;0 HecxonbKHX ,D;eCHTKOB r3B. 

SI,QepHU cneKTp6cKODJUI 

B pea~JUIX 

C TDe.llhiMH HOHaMH 

0 CuHme3upoeaH H08blil U3omon npom
aKmUHUJI 2 I 6 Pa npH o6nyqenHH .11,11;ep IB 9 Os H 
190 Os nonaMn3 1 pH1197AuHonaMH 

24 Mg. On 

o6na,11;aeT nepno,D;OM nonypacna,11;a T~ = 
=0,20 ±0,04 ceK H cnO)I(HbiM a ·cneKTpOM 

c nnKaMH E =7,72; 7,82 H 7,92 M3B. Ceqe

uue H,D;epuoii peaKUHH 190 Os ( 31 p, Sn) 2
I

6 Pa 
B MaK CHMyMe COCTaBnHeT 10-3° CM2 . 

¢ IlpoOO/IJICQ/IOCb UCC/Ie008QHUe cmpyK· 
mypbl HeHTpOHO,D;ecPHUHTHbiX H,D;ep C nOMOJ.UbJO 

13 -c neKTpoMeTpa H Ge( Li) - Ge ( Li } l>'y-
,D;eTe K TOPOB Ha nyqxe TH)I(enbiX HOHOB UHKno· 

Tpoua Y • 300. liLinH CHHTe 3HpOBaHbl H30TOnhi 

210. 2 II.2I2fr H ycTaHOBneHLI CXeMbl 

pacna ,D;a H30TOnOB 2I 0• 211 •
212

Rn. 

¢ Iloo2omoe11eHa MemoouKa U3MepeHUJI 
M2H0 8eHHbiX U 3ana30bi8Q101J1UX y ·cneKT· 

poB n pu pacna,11;e npo,D;yKTOB H,D;epnLIX peaK

u;Hii ~Hl,xn) · ua nyqxe TH)I(enLIX HOHOB. B 
H,D;pe 

02 Po o6uapy)l(eHo ,D;BYXKBa3H'IaCTH'IHOe 

COCT OHHHe THna p (h 9f2 ) 2 
C nepHO,D;OM nony-
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Tt/2.110 t 25 ns 
1492 

1367 
1301 

(21121} 3 . . ,/"(E!J t2SC31l (17121 Ch9121 
:;;;;JP ( 17/2 -) 

1135 

663 

566 

372 I t.69 C551 
(671 

663 
(1001 

568 (56) 

0 keY ---'L----

~!At 120 

(1512-) 

( 1312 -) 
( 1112 -) 

( 9/2 -) 

53. Cxe~fa pacnaoa U30MepH020 COCIIIOJI HUJI 

e Jli:Jpe 
20 ~t 

•<•sni' •<•lll----- 3· 

n<"ntl• (1,,1' ------ g• 

nlg 712f1 vltnl' ------ 6" 

n(d!lrnl,vlf.,i ------ s
EXPECTED 

VALUES 

~Gd 
o• 

_ _2~~!, _ ____ ____ (g•) 

6';2.0 171 

m.o IIJS6.2 

385.0 
293.7 
27S.O 
2Jo.J 

m.11 Jns.o 
115.6 

E/keV ~Eu83 r" 

54. CxeMa ypoeHeu 
146 Eu. Ol.leHKU o eyx

'IQCIIIU'IHbiX COCIIIOJIHUU 6btAU noAy'leHbl nymeM 

UHIIIepnOAJII.IUU COCIIIOJIHUU COCeOHUX He'leiiiHbiX 

JIOep. .:-

fl' 

pacrra.IJ;a T ~ = 165±20 HCeK. B peaKu;HH 

197 Au( 12C, 4n)205 At Ha6mo.IJ;aJIHCh 3a-

rra3.IJ;hiBaiOmHe y -KBaHThi oT pacrra.IJ;a H3o

MepHoro COCTOHHHH C T~ =110±25 HCeK.3TO 

COCTOHHHe H,IJ;eHTH¢Hu;HpOBaHO KaK ypo

BeHh 21/2 -,rrpHHa,IJ;Jie)f(all(HH TpexKBaJHqac

THqHoMy MYJihTHIIJieTy KOH¢Hrypau;HHP (h
9

/2 ).3 

B peaKI.J;HH 139 La( 12 C, Sn) 146 Eu B03-

6y)f(,IJ;aeTCH H30MepHoe COCTOHHHe C T~ = 

=235±3 MKCeK,pacrra,IJ; KOTOporo 6hiJI HJyqeH. 

H3 cpaaHeHHH c coce.IJ;HHMH HeqeTHhiMH H.IJ;pa

MH c Z =63 H N =83 6LIJIH c,IJ;enaHhi BhiBO.IJ;hi 

0 xapaKTepHCTHKaX ,IJ;ByxqacTHqHhiX COCTOH

HHH HeqeTHO- HeqeTHoro H.IJ;pa 146 Eu . IIony

qeHHhie pe3yJihTaThl yKa3hiBaiOT Ha TO, qTQ 

pacmerrneHHe MYJihTHIIJieTaqacTHqHo-.IJ;hlpoq

HOH KOH¢Hrypai.J;HH p ( d 
5
/2 r 1 n ( f 7 f2 ) 1 

B 

OCHOBHOM o6yCJIOBJieHO BHrHepOBCKOH .IJ;OJieH 

ocTalvqHoro B3aHMO.IJ;eifcTBHH. B peaKI.J;HH 

110Pd( 11 B 4 n) 117 Sb HCCJie.IJ;oaaH H30Mep 
' -4 117Sb c T ~ = 2,7·10 ceK. 

0 IlpoeeoeHbt 3KcnepuMeHmbt no U3Mepe

HU10 'IQCIIIOIIIbl napMOpOBCKOH rrpeu;eCCHH Mar

HHTHOrO MOMeHTa B036y)K.IJ;eHHOrO COCTOHHHH 

184K3BBH.IJ;pe 67zn c T~ = 1,02HceK 

BO BHYTpeHHHX MarHHTHhiX IIOJIHX KpHCTaJIJIH

qecKHX perneTOK Fe , Co H Ni . B peaKI.J;HH 

59 Co( 12C, 4n) 67 As .... 67Ge .... 67Ga H.IJ;pa oT

,IJ;aqH B6HBaJIHCh IIpHMO B l}leppOMarHHTHhie 

c6opHHKH, KOTOphle 3aTeM HCIIOJih30BaJIHCh 

B H3MepeHHHX. BrrepBhle IIOJiyqeHhl COOTHO

UieHHH qacTOT JiapMOpOBCKOH rrpeu;eCCHHcu Fe 

Wco: CUNi = 1 :/0,60±0,06/:/0,13±0,03/ H 

OIIpe,IJ;eJieHhl 3HaK H BeJIHqHHhl BHyTpeHHHX 

MarHHTHhiX IIOJieH, ,IJ;eHCTBYIOil(HX Ha H,IJ;pa 

Zn B KpHcTaJIJIHqecKHX perneTKax Fe , Co H 

Ni : H Zn (Fe) =/-123±17/ K3, Hzn (Co) 

=/-73±11/ K3 H HZn (Ni) =/-16±4/ K3B. 

3TH ,IJ;aHHhle rrpe.IJ;IIOJiaraeTCH HCIIOJih30BaTh 

.IJ;JIH H3MepeHHH MarHHTHhiX MOMeHTOB B03-

6y)f(,IJ;eHHhiX COCTOHHHH H.IJ;ep. 

MeTO.IJ;OM 3a,IJ;ep)f(aHHhlx y - coarra,IJ;eHHH c 

IIOMOil(hiO ycTaHOBOK Ge( Li)- Ge( Li) H 

Ge ( Li) - N a! ( Tl ) arrepBhie rronyqeHhi cxe

Mhi pacrra,IJ;a H30Torroa 78. 79Pb, 81 Sr, 83 y, 
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155 Dy, 188.159TmH 159Er- M3MepeHbi Bpe-

MeHa )I(H3HH ypoB.Heii:: 

43,3 KaB 
66 

Ga - T% -= ( 15,5 + 0,5) HCeK, 

79 
Kr T 147 K9B - % = (79, J + 1 ,5) HCeK, 

a ,IJ;mi pH,IJ;a ,IJ;pyrux ypoBHeii onpe,IJ;eneHbl 

BepxHHe rpaHHULI: B H,IJ;pe 
79 Kr 182 K3B -

- T 11 :S 0,6 HCeK H B H,IJ;pe 155 Tb 250K3B 
T 12 < 0 3 89 T < % - , HCeK, 1 K3B • % - 0,3HCeK, 

1155 K3B - T% ~ 0,25 HCeK, 1665 K3B -T% ~ 
0,25 HCeK. 

3KCTIJiyaTaQH.H 
H ycoaepmeHCTBOBaHHe 
ycKOpHTeJieK 
T.H)f{eJibiX HOHOB 

Pa3BHTHe ~HJuqecKHX uccne,IJ;oBaHHH no

Tpe6oBano B nOCJie,IJ;HHe rO,IJ;bl C03,IJ;aHH11 HC

TOqHHKOB H YCKOpeHHH BCe 6onee TH)I(eJibiX 

HOHOB. P 11,!1; ycoBepmeHCTBOBaHHH UHKJIOTpOHa 

Y-300, npoBe,IJ;eHHbiX B nocJie,IJ;HHe ro,IJ;LI, no

.JBOJIHJI nonyqHTb Ha HeM HHTeHCHBHbie j,IJ;O 

10 MKa/ nyqKH HOHOB 31p+5 H 28 Si+5 C 

3Heprue:H cooTBeTCTBeHHO 200 H 220 M3B H 

77 

j 55. 3aeucuMocmb eeAU'IUHbt R om epeMeHu 
~ 3ao epJtCKu t /HceK/. CnAowHaJl KpueaJl noAy

t~e Ha MemoooM HauMeHbwux Keaopamoe no 
3KCnepuMeHmQAbHbiM mO'IKQM OAJl H zn( Fe)' 
U3M epeHHbiM OUrjrjepeHIIUQAbHbiM MemOOOM. 

HOHbl 
66

' 
68zn C 3HeprHeH OKOJIO 380 M3B 

H HHTeHCHBHOCTblO nopH,IJ;Ka 10
9 

qacT/CeK. 

0,IJ;HaKO C pOCTOM MaCChi HOHOB HX y,IJ;eJibHbiH 

3ap H,IJ; B Cy{UeCTBYIOIUHX ,IJ;yrOBbiX HCTOqHH· 

KaX Cy{UeCTBeHHO yMeHbiiiaeTCH. II03TOMY 

Ha UHKJIOTpOHe Y- 300 HeB03MO)I(H0 npHMOe 

YC K OpeHHe HOHOB KpHnTOHa, KCeHOHa H 6o

Jie e TH)I(eJibiX ,!1;0 3HeprHH Bbiiiie KYJIOHOBCKOrO 

6ap bepa CJIHHHHH H,IJ;ep . 

BMecTe c TeM aHanH3 noKa3an, qTo, He 

OC T aHaBJIHBaH OCHOBHbiX pa60T na6opaTOpHH, 

MO)I(HO OCyiUeCTBHTb pe)I(HM TaH,IJ;eMHOH pa-

60T bl ,IJ;BYX UHKJIOTpOHOB, CBH3aHHbiX HOHO· 

npOBO,IJ;OM ,ll;JIHHOH 70 MeTpOB, H YCKOpeHHe 

HOH OB KCeHOHa. B 3TOH CHCTeMe B KaqeC T Be 

HH)I(eKTOpa HCnOJib3yeTC11 UHKJIOTpOH Y-300, 

o6e cneqHBaJOIUHH BHeiiiHHH nyqoK TH)I(eJibiX 

" Z
2 

8+(9+) 
HOHOB c 3HeprueuE =250-;r M3B. MoHLI Xe 

YC K OpJIIOTCH Ha UHKJIOTpOHe Y- 300 B pe)I(HMe 

Tpe Tbeii: rapMOHHKH Bq HanpH*eHHH ,IJ;O 3Hep

IUIH 0,9+ 1,1 M3B Ha HYKJIOH. BLIBe,IJ;eHHbiH 

nyq oK HOHOB KCeHOHa npOXO,ll;HT Tpaccy ,IJ;JIH· 

HOB 70 M H HH:>KeKTHpyeTCH B UHKJIOTpOH 

Y- 2 00, BHYTPH KOToporo noMexuaeTcH rpa

~HTOBaH ~onLra TOJIIUHHOH 50 MKr / CM 2 ,IJ;JI 11 

nep e3apH,IJ;KH HOHOB. IlocJie,IJ;OBaTeJibHO pac· 

DOJIO)I(eHHbie DHTb nOBOpOTHbiX 3JieKTpOMar

HHT OB 3a,IJ;alOT HanpaBJieHHe. nyqKa B Me,IJ;HaH· 

HOB nnocKOCTH. Ilocne,IJ;HHH no xo,IJ;y nyqKa 

3Jie KTPOMarHHT HaXO,ll;HTCH Henocpe,ll;CTBeH· 

HO y BXO,IJ;a B KaMepy UHKJIOTpOHa Y • 200 H 

CJIY)I(HT ,ll;JIH TOqHOH IOCTHpOBKH nOJIO)I(eHHH 

nyq Ka Ha nepe3apJI,IJ;Hoii MHIIIeHH. <l>oKycupoB

Ka nyqKa HOHOB B HOHOnpOBO,IJ;e OCYJUeCTBJIH

eT CH C nOMOIUblO CeMH nap KBa,IJ;pyDOJibHbiX 

Mar HHTHbiX JIHH3 . IIOCKOJibKY UHKJIOTpOHbl 



...... 
56. OcyUJecmeAeH pexuM maH6eMHor1 pa-

6ombl oeyx l.lUKAOmpOH08 - Y-300 u Y-200, 
~ C8Jl3QHHbiX 70- Memp08biM UOHOnp08000M, U 

~ YCKOpeHbl UOHbl KCeHOHQ . JloAyt.teHbl nyt.tKU 

3Hepzuer1 UOH08 KCeHOHQ 

700-900 M38 

5.10 9 t.tacm/ceK. 

u 
c OKOAO 

UHmeHCU8HOCmb10 00 
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57. CxeMa maHOeMHOU ycmaHOBKU 'U3 oeyx 
~UKAompoHoe - Y- 300 u Y- 200 - OAJI ycKo
peHUJI UOHOB KC€HOHa. 

+B 58. 3ap.Rooeoe pacnpeoeAeHue uoHoe Xe 132 
ycKopeHHbiX Ha ~UKAompoHe Y-300, nocAe ne
pe3ap.ROKu Ha f/JOAbZ€ U3 30AOma mOAI/IUHOU 
380 MKZ/CM 2 • 
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Y • 300 H Y- 200 npH YCKOpeHHH HOHOB KCe

HOHa pa6oTaiOT Ha O.D:HOH JIHHHH, TO .D:JIH 3 4!· 

4JeKTHBHOrO 3aXBaTa 'laCTHU: B YCKOpe HHe 

nOCJie o6,n:HpKH Tpe6yeTCH CHHXpOHH3aU:KH 

pa60Thl 060HX U:HKJIOTpOHOB no 'laC TOTe YC K O

pHIOIIJ:ero HanpH)I(eHHH . .LJ:JIH 3TOrO npH YC K O • 

peHHH Xe .D:OJI)I(Hhi HcnoJih30BaThCH CJie,n:yiO 

IUHe KOM6HHaU:HH 3apH.IJ:OB .D:O H nocJie o6,n:Hp· 

KH: 

X 
+s X +27 

e -> e X 
+9 X +30 

e -> e 
I 36 136 136 136 

3KcnepHMeHTaJihHO 6hiJIO noKa3aHO, 'ITO n o c

Jie npOXO)I(.IJ:eHHH TBep,n:oro CTpHnnepa MaKCH" 

MaJihHhiH paBHOBeCHhiH JapH,n: paBeH +27 . P a c

npe,n:eJieHHe HOHOB Xe no JapH,n:y nocJie o 6-

.D:HPKH npHBe,n:eHO Ha pHCyHKe 58. 

Bee 3TO n03BOJIHJIO nOJIY'IHTh Ha KOHe'IHOM 

pa,n:Hyce yCKOpeHHH U:HKJIOTpOHa Y- 200 nyq

KH HOHOB 136 Xe +27 H 136 Xe +30 c 3HeprHeH: 

700+900 M3B H HHTeHCHBHOCThiO 3·1oto + 
5·10 

9 
'laCTHU:/CeK. 

OcHOBHhie 3KcnepHMeHTaJihHhie pa6oThi 

Jia6opaTopHH npoBo,n:HJIHCh Ha ycKopHTeJie 

Y- 300, BpeMH pa60Thl KOTOporo COCTaBHJIO 

npHMepHO 7100 'laCOB, H3 HHX 800 lJaCOB 

6hiJIO JaTpa'leHo Ha ycKopeHHe HOHOB Xe B 

TaH,n:eMHOM pe)I(HMe. 

3KcnepHMeHTa~bHaH 
annapaTypa 
H HayqHO-TeXHHqecKHe 
pa6oTbi 

0 Ilo/lytteHa u ycmaHoe/leHa 6a3oeaJI 3BM 
Jia6opaTopHH "MHHCK-32". Pa3pa6oTaHa an

napaTypa BH3yaJihHOro npe,n:cTaBJieHHH HH-

4JopMaU:HH I ,n:HcnJieH:/. PacwHpeHa naMHTh 

3BM TPA -1001 .n:o 16K, 'iTO cyiUeCTBeHHO 

paCWHpHJIO B03MO)I(HOCTH MaWHHhl .D:JIH pa-

60Thl Ha JIHHHH C 3KCnepHMeHTaJihHOH anna-



paTypou /aMnnHTY~Ho-apeMeHHOH aHanu3, 
MAPC-12, HaKonneHHe u o6pa6oTKa cneKT
poa aKTHBaUHOHHOrO aHanH3a, H3MepeHHe 
napaMeTpOB HOHHOrO HCTO'IHHKa H ~p./. 

O Pa3pa6o11taHa u U3zomoeAeHa annapamy
pa ~ng perHCTpai.J;HH aMnnHTY~hl OCKOnKOB H 
cpe~Hero 'IHCna HeHTpOHOB ~eneHHH TH)I(enhlX 
x~ep Ha ny'IKe ycKopeHHLIX HOHOB / AHO,ll;/, 
pa6oTaromax Ha nHHHH c 3BM TPA-1001: 

<> B U3MepumeAbHOM ij€H11tpe eeeoeH B 

~eucTBHe aHanH3a Top AM- 4096, pa3pa6oTa
HLI H YCTaHOBneHLI ycTpOHCTBa BLIBO~a Ha 
uu$pone'laTaiOLQHH MexaHH3M H nep~opaTop. 

0 IlpoeeoeHo uccAeooeaHue no ynyqme
HHIO 3HepreTH'Ie CKOrO pa3pemeHHH cneKTpO
MeTpH'Ie CKOH an napa TYPLI Ha OCHOBHLIX 3KC
nepHMeHTanLHLIX YCTaHOBKaX na6opaTOpHH, 
pa3pa60TaHa KOHCTPYKUHH npe~yCHnHTenx 

~ 
59. 1/eilmpoHHblil zeHepamop, u3zomoeAeH

Hblil e BHP, e HacmOJIUiee epeMJI ycmaHoeAeH 
e OH.JIH. 

• 

• -
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YJI3 - 61 · c mupHHOH nHHHH myMa He xy*e 
1 K3B. H3roToaneHa cneuuanH3HpoaaHHax 
cne KTPOMeTpuqecKax ycTaHOBKa COYC ~mi 
3KCnepHMeHTOB Ha ny'IKe YCKOpeHHLIX HOHOB. 

0 Ha~ama pa3pa6omKa Memoooe aHanHTH
qecKoro onpe~eneHkx co~ep)l(aHHH TH)I(enhlx 
3ne MeHTOB C nOMOLQLIO aKTHBai.J;HOHHOrO aHa
nH3a no npo~yKTaM ~OTOH~epHhlX peaKUHH 
H ( y) - peaKUHH c ucnonL30BaHHeM Ge ( Li) -
~eTeKTopa y -nyqeu. CocTaaneH KaTanor 
~OTOH~epHhlX peaKUHH npH 3HeprHH y -

KBaHTOB ~o 32-35 M3B ~nx H30Tonoa 70 3ne
MeHTOB. Onpe~eneHLI 3~~eKTHBHLie HHTer
panLHLie Ce'leHHH Y -aKTHBaUHH 3neMeHTOB 
Hg Tl , Bi H Pb . BLmonHeHo oKono 400 

aHanH30B npupo~HhlX MaTepuanoa /KoHKpe
UHH, BO~LI qeneKeHa, raneHHTLI, BynKaHH'IeC
KHe nennLI, nO'IBLI H MHHepanLI H3 )l;PB/. 
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J\A60PATOPVI A 

HEIIITPOHHOii1 
CDVI3VIHVI 

-

,l];m1 .D:eHTenbHOCTH na6opaTOpHHB 197lro
.D:Y xapaKTepHO He TOnbKO nonyqeHHe HOBhlX 
pe3ynbTaTOB, HO TaK)Ke H pa3BHTHe nepcneK
THBHbiX MeTO.IJ:OB .IJ:nH npe.IJ:CTOHI.UHX HCCne.n:o
BaHHH Ha peaKTOpe .HEP-2. 

B pe3ynbTaTe npoBe.n:eHHbiX pa6oT .n:o
CTHrHyTo Cyi.UeCTBeHHOe yBenHqeHHe BbiXO.D:a 
ynbTpaxonO.D:HbiX HeHTPOHOB, o6Hapy)KeH anb
<lJa-pacna.n: HeHTPOHHbiX pe30HaHCOB B HOBbiX 
H.n:pax, nonyqeHbi HOBbie .n:aHHbie o cnHHax 
KOMnayH.D:-COCTOHHHH H.D:ep, H3MepeHa .D:nHHa 
HeHTpoH-HeHTPOHHOrO. pacceHHHH. 3HaqH
TenbHOe pa3BHTHe nonyqHna Mecc6ayJpoB
cKaH cneKTpOMeTpHH: Ha cny)K6y <iJHJHqeCKO
MY 3KCnepHMeHTY llOCTaBneH UHHK-67 C pe
KOP.D:HO y3KOH Mecc6ayJpOBCKOH nHHHeii. 

B cTpoii .n:eiicTBYIOI.UHX BBe.n:eHbi KpaKoB
cKo- .n:y6HeHCKHH cneKTPOMeTp o6pa THOH reo
MeTpHH .IJ:nH HJyqeHHH HeynpyrHX B3aHMQ.IJ:eif
CTBHH H BapmaBCKHH <iJoHOHHbiH cneKTpoMeTp 
.D:nH H3yqeHHH KOrepeHTHbiX B3aHMO.D:eHCTBHH, 
peKOHCTpyHpOBaH cneKTpOMeTp C MeXaHH
qecKHM ceneKTOpOM ~H3HKO-JHepreTHqeCKO
ro HHCTHTyTa /06HHHCK/. C llOMOI.UbiO 3THX 
ClleKTpOMeTpOB onpo6oBaHbl HOBbie MeTO.D:bl 
Hccne.n:oBaHHH. llpH pa3pa6oTKe Bcex JTHX 
ClleKTpOMeTpOB yqHTbiBanacb nepcneKTHBa HX 
.n:anbHeiimero Hcnonb30BaHHH Ha peaKTope 
.HEP-2. CTpOHTenbCTBO HMnynbcHoro peaK
Tapa .HE P- 2 npoxo.n:Hno ycnemHo . 

.HEP-30 H HH)KeKTOp JIY3-30 nocne MO
.n:epHH3aUHH, 3aBepmeHHOH B 1970 ro.n:y, 
JKcnnyaTHpoBanHCb HOpManbHO, o6ecneqHBaH 
rrpoBe.D:eHHe <iJH3HqecKHX HCCne.D:OBaHHH Ha 
nyqKax HeiiTpoHOB. qHcno pa6oqHx qacoB 
peaKTOpa B pe)KHMe C HH)KeKTOpOM B03pocno 
6onee qeM B.D:Boe. 

60. CxeMa KaHaAa yAbmpaxoAOOHbiX Heiim
poHoe Ha peaKmope HEP- 30: 
1 - aKmueHaJI 30Ha peaKmopa; 2- eooJIHble 
3aMeoAumeAu; 3 - uccAeoyeMblii KOHeepmop; ~ 
4 - oonoAHumeAbHblii 3aMeoAumeAb cnelluaAb-
Hoii KOH¢uzypa!IUU; 5 - U302HymaJI MeOHQJI 
mpy6a; 6, 7 - 3a111uma u Aoeyw Ka npRMozo nytt-
Ka HeiimpoHoe; 8 - oemeKmOpbl YllbmpaxoAoO
HbiX HeiimpoHoe. 



Pa6oTbi no coJ,naHHIO u cosepmeHcTsosa
HUIO yHuKaJihHOH UCCJie,nosa TeJibCKOH ycTa • 
HOSKU JIH<l> • UMnyJibCHOrO peaKTOpa C UH· 
)l(eKTopoM - s 1971 ro,ny 6LIJIU y,nocToeHbi 
rocy,napcTSeHHOH npeMUU CCCP. 

HayqHbie 
HCCJie~OBa.HHH 

Y JlbTpRXOJIOAHble HeiTpOHbl 

0 Ha peaKmope HEP-30 co30aHa ycTa· 
HOSKa ,nm1 pa6oT c YXH /puc. 60/. Tipose
,neH KOMnJieKC UCCJie,nosaHUH, KOTOpbie 6biJIU 
HanpasneHbi Ha coJ,naHue onTuMaJILHoro sa
pUaHTa KOHSepTopa, He06XO.D:UMOrO .D:JIH U3· 
sne'leHUH YXH u3 peaKTopa. lhyqanocb anu
HHue TeMnepaTyphl, MaTepuana KOHsepTopa 
u reoMeTpuu 3aMe,nnuTenx Ha ShiXO.D: YXH. 
3KcnepUMeHThl noKa3aJIU, 'ITO nOJIU3TUJieH 
.naeT s 10 pa3 6onLwuii ShiXO.D: YXH, 'leM 
npUMeHHSWUHCH S nepSbiX OnhiTaX aJIIOMUHUB. 
OxJia)l(,neHue nonu3TUJieHosoro KOHsepTopa .no 
a30THOH TeMnepaTypbi ysenuquno Shixo.n YXH 
S 4 pa3a. EJIU3KUH K ShlXO.D:Y nOJIU3TUJieHa 
SbiXO.D: ,nan . ru,npu,n ~UpKOHUH, ero OXJia)l(,ne • 
Hue ysenuquno 'IUCJIO Sbise,neHHhiX yJibTpa
xono,nHhiX HeHTpOHOS S 2 pa3a. 0THOCUTeJib· 
HO HeShlCOKaH cpe.D:HHH MO~HOCTb peaKTOpa 
HEP-30 noJsonxeT pa6oTaTb c noJIU3THne
HOM 6e3 Cy~eCTSeHHbiX pa,nua~UOHHbiX no· 
spe)l(,neHuii nocne,nHero. O,nHaKo Ha MO~HhiX 
peaKTOpax nepcneKTUSHbiM MO)I(eT OKa3a Tb • 
CH UCnOJib30SaHue ru,npu,na ~UpKOHUH. 

. -

83 

61. B .Jla6opamopuu HeilmpoHHoil rjJu3uKu ee
oymcJt 3KCnepuMeHmbl c YAbmpaxOAOOHbiMU 
HeilmpOHQMU. Ha CHUMKe: UCnblmQHUe OemeK· 
mopo e OAJt U3MepeHUJt aKmueHocmeil, HaeeoeH· 
HbiX YAbmpaXO/IOOHbiMU HeilmpOHQMU 6 cmeH· 
Kax cocyooe OAJt ux xpaHeHuJt. ~ 

TiocTaHosKa nocne I<ousepTopa cne~uam.
Horo 3aMe,nJIUTeJIH C OTSepCTUHMU .D:JIH SbiSO· 
.na YXH ysenu'luna ux Shixo.n e~e s 2,5 pa3a. 

O Ha cmat~UOHapHOM peaKmope HHcmumyma 
amoMHoil 3Hepzuu /MocKea/ peKoHcmpyupoeaH 
KaHa/1 YXH u SMecTo aniOMUHuesoro I<OH· 
sepTopa yCTaHOSJieH KOHSepTOp C ~HpKyJIU• 
pyro~eii so,noii. CKopocTb c'leTa YXH .nose
,neHa ,no 100 HeHTpOHOS S CeK /npOTUS 
10-2 s ceK s onhiTax 1968ro,naHaHEPe/. 
Y'leHLie JIH<I> u HA3 npo,noJI)I(a T 3KcnepuMeH
Tbl, HanpasJieHHhie Ha UCCJie,nosaHUe npU'IUH 
yMeHbWeHHOrO /s cpasHeHUU C TeOpeTU'IeC· 
I<UMU o~eHKaMu/ speMeHu )I(U3HU YXH s 
3aMKHYThiX o6'beMax. Ha'la Ta no.nroTosKa y:J
JIOB YCTaHOSKU .D:JIH U3MepeHHH 3JieKTpU'IeC· 
I<OrO ,nunOJibHOro MOMeHTa HeHTpOHa. 

A.nbC~Ja-pacnaA 

pe30HRHCHbiX COCWmDII B,llep 

0 na- pacnao pe3oHaHcoe ~UHI<a-64, ~uH
I<a- 6 7 u rad>Hux-177 /puc. 62/ o6Hapy)l(eH 
S On biTaX no nOUCKY HOShlX H,nep, .D:JIH kOTO • 
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pbiX B03M0)1(Ha na- peaKUHH Ha pe30HaHCHbiX 

Heii:TpoHax. KaK H ,D;nH _paHee uccne,D;oBaHHbiX 

IIIeCTH H,D;ep, H3MepeHHbJe 3Ha<JeHHH UOflHbiX 

anb<lJa "IIIHPHH OKa3anHCb HeCKOflbKO HH)I(e 

O)I(H,D;aeMhlX no cTaTHCTH<JecKo:B: TeopHH. B Li

nonHeH aHanH3 acex peJynLTaTOB B paMK ax 

OUTH<JeCKOH MO,D;enH, COrnaCHO KOTOpOMY H C

cne,D;OBaHHbie K HaCTOHIUeMy BpeMeHH H,D;pa 

OKa3anHCb B o6naCTHX Me)I(,D;y O,Il;HO<JaCTH <J

HbiMH pe30HaHCaMH CHflOBOH <lJyHKUHH. 

0 Ilp'beeoeH H08biU {/UKII U3MepeHUU a n b

<lJa-pacna,IJ,a pe3oHaHcoa caMapuH-147, 6on ee 

,D;eTanLHbiH, <JeM npe)I(,D;e. IlpH JHeprHH He:B:T-
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62. 06HapyxeHue n a- peaKfiUU Ha za¢Huu· 
177 /HUJICHUU pucyHoK/. IloKa3aHa 3aeucu· 
MOC11tb 'IUCIIQ 011tC'Ie11t08 oemeKlltOpa Qllb¢Q- t~ac -

111Ul/ om rmepzuu HeilmpoHoe; Ha eepxHeM pu
cyHKe - aHa/IOZUt~HaJI KpueaJI OIIJI npeo6Aa
oaK>Uiezo npo{/ecca paOUQ{/UOHHOZO 3QX8Q111Q 
HeilmpoHoe za¢HueM·j 77. .. 

0 

r:.r. 
lp.eVJ 

30 

20 

10 

"'Sm (n,•d "'Nd 

I 
I 

I 

I 
I 

Entei'J 

63. HapacmaK>fiiOJI cyMMa noAHbtx aAb¢Q
wupuH HeilmpoHHbtxpe3oHaHcoe caMapuJ1·147, 
nOKQ3bi8QK>UIQJI nOJI811eHUe zpynnbl CUIIbHbiX 
ypoeHeil e pauoHe 180 :Je . 

5 

Nrm>xJ 147
Sm(n,ctJ'

44
Nd 

(OC I) 
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(17.3-) 

Eo 
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64. CpaeHeHue 3KcnepuMeHmallbHbtX u meo
pemut~ecKux pacnpeoeAeHuil nap{/uaAbHbtX 
aAb¢a- wupuH HeilmpoHHbtX pe3oHaHcoe caMa
puJ1·147. BHU3Y - uHmezpallbHoe pacnpeoe
AeHue OIIJI nepeX0008 8 OCH08HOe COClltOJIHUe 
oot~epHezo JIOpa, eeepxy - OIIJI nepexoooe 
6 8036yJICOeHHbte COClltOJIHUJI . 



poHoB 160r 220 3B o6Hapy)l(eHa rpynna cum.

HbiX pe30HaHCOB /pUC. 63/ • .LJ:JIH 14 pe30HaH

COB U3MepeHbl aJib<iJa-cneKTpbi, 'ITO ,naJIO 

B03MO)I(H0CTb BnepBhle 3KCnepUMeHTaJibHO 

npoBepUTb npe,ncKa3aHUH CTaTUCTUl.JeCKOH 

Teopuu o pacnpe.neneHuu napuuaJibHhlX anb

<Pa-IIIupuH. KaK BH.IJ:HO U3 puc. 64, 3Kcnepu

MeHTaJibHhle u TeopeTul.JecKue pacnpe.nene

HUH HaXO.IJ:HTCH B Y.D:OBJieTBOpUTeJibHOM COrJia

CUU. 

0 HccAeooeaHbl cneKmp&l aA&rjJa- <Jacmu!J 
mpouHoza oeAeHUR 11 pe3oHaHCOB ypaHa-235 

B 06JiaCTU 3HeprUH HeHTpOHOB OT 0,1 ,no 

20 3B. llpUMephl cneKTpOB .IJ:JIH pe30HaHCOB 

3,14 U 8,77 3BnOKa3aHbiHapuc. 65.Bhl'IUCJie

Hhl cpe,nHue 3Hal.JeHBH 3Heprull: no cneKTpy 

U IIIUpUHbl 3HepreTUl.JeCKUX pacnpe,neJieHUH. 

BhlCOK03HepreTul.JeCKue qacTu cneKTpoa 3a

MeTHO OTJIUl.JaiOTCH OT 06IUenpUHHTOH annpo-

50 

5 20 ~VI 

100 

50 

"' ... 
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KCHM aUHU no KpUBbiM raycca.OTHOCUTeJibHbie 

BeJIU l.JUHbl 3TOH U36biTOl.JHOii: l.JaCTU CfleKTpa 

U IIIUpUHbl cneKTpOB MeHHIOTCH OT pe30HaHCa 

K pe 3 0HaHCy, npH'IeM npOHBJIHeTCH TeH,neHUUH 

K u x pa36ueHU10 Ha 2 rpynnhi. O,nHaKo cpe.n

HUe 3 Hepruu U OTHOIIIeHUe BepOH'tHOCTeH .D:BOH

HOr U TpOHHOrO ,neJieHUH OCTaiOTCH IIOCTOHH

HbiMU ~ rrpe,neJiaX OIIIU6KU U3MepeHHH. 

HeiiTpOHHa.H cneKTpocKonH.H 

HeAeJI~HXC.H ,HAep 

IlponyCKQHUe U paOUQI.IUOHHblU 3axeam 
HeUmp OH06 U3MepeHbl .D:JIH caMapuH-147 U 

caMa puH-149. llony'leHbi HOBbie ,naHHbie o rra

paMeTpax HeHTPOHHbiX pe3oHaHcoa. CuJIOBbie 

<iJYHKUUU CaMapuH-149Ha,nByXyl.JaCTKaX3Hep

rUH HeHTpOHOB 0+40 3B H 40H00 3B• pa3JIU

l.Ja10T CH B 3 pa3a /'IUCJIO ypOBHeH OKOJIO 20 

B Ka)I(.IJ:OM yqaCTKe/, 'ITO 3aMeTHO BbiXO.IJ:UT 

3a n p e,neJibl CJiy'laHHbiX OIIIU60K • .LJ:eTaJibHOe 

UCCJie .IJ:OBaHue CIIUHOB CaMapUH IIOKa3aJIO, 'ITO 

yKa3a HHaH aHOMaJIUH He CBH3aHa C rpyrrrru

pOBKOH pe30HaHCOB C OIIpe,neJieHHhiM CIIU

HOM. CIIUHbl U3MepeHbl C IIOMOIUbiO KpUCTaJI

JIOB Naf IIO TaK Ha3biBaeMOMY MeTo,ny MHO

)I(e CT B eHHOCTU raMMa- Jiy'leH B KaCKa,ne. J13-

Mepe HUH BbiXO,na y-KBaHTOB B 3aBUCUMOCTU 

OT B p eMeHU rrpoJieTa HeHTpOHOB BeJIUCb B pe

)I(UMa X O.IJ:UHOl.JHOrO C'leTa U COBIIa,neHUH. B pe-

3YJibT aTe o6pa60TKU CIIeKTpOB 6biJIU IIOJiyl.JeHbl 

IIJIOIUa .nu pe 30HaHCOB .IJ:JIH 3TUX pe)I(UMOB, rrpu

l.JeM 3Ha'leHUH UX OTHOIIIeHUH R , IIOKa3aH

Hbie. Ha puc. 6, IIpOHBJIHIOT TeH,neHUUIO K pa3-

6ueHU10 Ha 2 rpyiiiibl C .D:BYMH pa3JIUl.JHbiMH 

3Hal.Je HUHMU CIIUHa • .LJ:JIH CaMapuH-147 u,neH

TU<iJUUUPOBaHO 50 U .D:JIH CaMapuH-149 - 70 

~ 
65. 3Hepzemu<JecKue cneKmp&l aA&(Ja- <Jac

mu!J mpouHozo oeAeHUR ypaHa- 235 6 pe3oHaH
cax 3,14 u 8,77 36. 
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cnHHOB. Haii,IJ;eHo, 'ITO cHnOBhie cl>YHKU:HH H e Ja

BHCHT OT CllHHa. Hx 3Ha'leHHH COCTaBn HWT 

S(i ~ 3) ~ /4,4 ± 1,6/·10-4 ~ 

S(j = 4) = /4,2 ± 1,5/.10-4 
.D;nH Sm - 147, 

-4 s (j ~ 3) ~ /6,3 ± 1,1/·10 j 

s (j = 4) = /7,7 ± 2,2/·10-4 
.D;nH Sm - 149. 

CoJ.D;aHa annapa Typa H no.D;roToaneHa Me-

TO,Il;HKa H3MepeHHH MarHHTHbiX MOMeH TOB 

HeHTpOHHbiX pe30HaHCOB, OCHOBaHHaH Ha HC

nonh30BaHHH nonHpH30BaHHOH H,D;epHOH MH

IIIeHH. Ha'laThi onhiThi c 3p6HeM. 

R• •-149 Sm •- 14~m 

1,3 

1,2 
l • • .» • • • • 
T tt • • T • l 

11 c· _ .. _ .... __ ... __ t +- _____ ..... -1-T- _ .! __ 
' . . . . .. . "' . . . • • • • • • • • • + 

• • • + •• . . . . . . ' 

0,9 ~·--. , ~ -~·.-...- ... - ~ ... !-- ; - - - -·.-•• - -
• • • • 4. + + • .. . . . . . 

0,8 

0,7 

100 2oo E - 36 

~ 
66. BeAU'IUHa 3rjjrjje1<ma npu onpeOe/t e Huu 

CnUH06 HeU1!lpOHHbiXpe30HQHC06 CQ.Mapu.R - 147 

/mpeyZOAbHUI<U/ U CQMQPU.R-149 /KpyJICKU/ no 

MeTflOOy MHOJICeCTflf}eHHOCTflU 2QMMQ- 1<6QH1fl06 6 
I<QCKaOe. .,. 



67. Annapamypa OA.R uccAeooeaHU.R MazHum
~ HbiX MOMeHmoe amOMHbiX JIOep, 8036yJICOaeMbiX 
~ npu 3axeame HeumpoHoe. 

a/Kpuocmam c pacmeopeHueM zeAu.R- 3 e ze
Auu-4, ucnoAb3yeMbiU OAJI noA.Rpu3aijuu .Roep 
MUWeHU. 
6/lrUOKOCmHOU CijUHmUAAJiijUOHHbiU oemeKmop 
o6oeMOM 250 Aumpoe OAJI pezucmpaijuu Heum-
PO HOe. 

. -
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IlpeonpuH.Rma nom,zmKa uccAeooeaHu.R 
n y f -npoijecca - ,ZJ;eneHHJI JI,D;ep nocne npe,ZJ;

BapH TenLHOrO HCfiYCKaHHJI raMMa·KBaHTOB. 

Pa6 oTa npoBO,ZJ;HnacL coBMeCTHO c ~TH 
HM. Ho~e npu ucnonL3oBaHHH MeTo,ZJ;a, co

CTO JIBlllero B perHCTpaUHH {yy "COBna,ZJ;eHH:il 

OT· ,ZJ;enHTenLHOH KaMepLI H KPHCTannoB Na/ . 
3T T MeTO,ZJ; 6bin paCC'IHTaH He Ha H3MepeHHe 

a6c o moTHoro BKna,ZJ;a n y I -npouecca, a Ha 

OUe HKy pa3HHUhl Cpe,D;HHX BKna,ZJ;OB qepe3 KOM· 

nayH,ZJ;-COCTOJIHHJI C pa3HhlMH CfiHHaMH. 0THO" 

llleHHe C'leTa OCKOllKOB 6e3 COBna,ZJ;eHH:il H B 

cnyq ae COBna,ZJ;eHHH C ,ZJ;BYMJI raMMa·KBaHTa· 

MH,n onyqeHHoe ,ZJ;nJI 14 pe3oHaHCOB ypa

Ha • 235, KaK BH,ZJ;HO H3 pHC. 68, He fiOKa3biBa

eT 3aMeTHOH CHCTeMaTH'IeCKOH 3aBHCHMOC-



88 
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f. ;,2$ 
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68. OllmoweHue f3 = IN lyy/INI CJA.R p a 3-
.llU~HbtX pe30HQHC06 ypaHa· 235 6 3KCnep u
MeH1/Ie no o6HapyxeHuro n y f- npo!Jecca . 

TH OT CnHHa pe30HaHCa. 3TOT pe3yiThTaT B 

npe~non~eHHH 0 nOCTOHHCTBe qHCITaMrH O· 

BeHHhiX raMMa-KBaHTOB H3 OCKOITKOB n03B O· 

nun nonyqHTh cne~yroi.Qyro oueHKy: 

< r > - < r > < 2 M3s. 
noy I i=3 n y I i= 4 -

CneKTp~ ra~a-Ayqe~ 

pe30HaHCHOro 3aXBaTa 

Ilpo6eoeHbt U3MepeHuJl zaMMa- cneKmp o6 

H3 peaKUHH Pr(ny) 
142

Pr H
147 Sm (ny) 14 8Sm 

Ha peJoHaHCHhiX HeHTpoHax. B cneKTpa:x o T

cyTCTByeT npeo6na~aHHe nepexo~os Ha HH J

Kone)l(ai.QHe p- ypoBHH I l = 1/, O)I(H~asrne e 
CH no TaK Ha3biBaeMOH MO~enH BaneHTHOrO 

HeHTpOHa . llpOBO~HTCH aHaiTH3 pacnpe~ene

HHH napuuanhHhiX IIIHPHH H aHaiTH3 KOppen H

I.J;HH Me)l(~y pa3nHqHhiMH IIIHpHHaMH. 

83aHMO,IJ;e~CTBHe 

He~TpOH-3AeKTpOH 

CoBeprneHCTBOBaHHe MeTo~a uccne~osa

HHH n e ·BJaHMO~eHCTBHH C nOMOI.QhlO ~H

~paKI.J;HH HeHTpOHO&~a MOHOKpHCTanne BOITh· 

(~)Mt(~)hu 

1.5 
(SSD) 

OlD) 

10 

30 40 JO 60 Zj 

69. OmHoweHue uHmeHCU6Hocmeu 6p32Z06-
cKux ompaxeHUU 0./lJl 06YX MOHOKpUC1/IQ.Il.ll06 
C pa3./lU~HbiM COOepJICQHUeM U301110na 186 W. 
Z - 3apRO JlOpa 60./lbrftpaMa ( Z = 74), {-
(JopMrjaKmopbt ompaxeHuu. Kpu6bte a, b u c 
pacc~umaHbt O.llJl 3Ha~eHuu aMn.llumyo ne
e3auMooeucmeuJl, paeHbiX an, = -1,1 •10-16 

-1,32·10- 16 u-1,6·10..:..1 6 CM coomeemcm6eHHo: 

~paMa-186 ~ano nepBhiH peJynLTaT. ELmH 

BhlllOITHeHhi U3MepeHUJl OUrflpQKIJUU HeumpOH06 
no~ ~HKCHpOBaHHhiM yrnOM no MeTo~y Bpe

MeHH nponeTa Ha lfEPe -30 O~HOBpeMeHHO 

~ITH ~BYX MOHOKpHCTaiTITOB BOITh~paMa C pa3-

nuqHhiM co~ep)l(aHHeM HJoTona IB6w • 3To 

n03BOITHITO H36e)l(aTh BBe~eHHH px~a nonpa 

BOK H nonyqHTh /eM. pHC. 69/ 3HaqeHHe 

aMniTHTY~hi ne ·BJaHMO~eHCTBHH 

an,= /-1,32±0,11/.10-16 
CM. 

CpaBHeHHe 3Toro peJyrrLTaTa c paHee HJ

BecTHhiMH noKaJano pa6oTocnoco6HOCTh Ho

Boro MeTo~a. 3~~eKT Ja cqeT ne -sJaHMo

~eB:cTBHH 3~eCh HaMHOrO npeBOCXO~HT MaiThiH 

3~~eKT B npe)I(HHX MeTO~aX /~ITH nOITHOH KO

repeHTHOH aMniTHTY~hl BenuqHHa, 06H3aHHaH 

n e ·BJaHMO~eHCTBHIO, B BOITh~paMe COCTaB· 

ITHeT 15o/o/. ,lJ;anhHeHIIIHe HCCne~OBaHHH 6y~yT 
HanpaBITeHhl Ha nOBhiiiieHHe TQqHOCTH 3KCne-

pHMeHTanhHOH oueHKH a 
ne 



~epHble peaKQHH 

c 3apsJCeHHhiMH qacTHQaMH 

0 3aeepweHbl 3KcnepuMeH111bl no onpeoe

AeHwo OAUHbl Heii111poH- Heii111POHHozo pacceR

HUJI ann H3 KHHeMaTH'IeCKH ITOJIHOrO OllhiTa 
3 4 

no peaKUHH H (t·, n He )n • )l;JIH npoaepKH 

npaBHJihHOCTH MeTO~a llpOBe~eHhl H3MepeaHH 

c JepKaJihHOH peaKu;HeH 
3 He( 3 He, p 4 He)p · 

H c peaKu;ueH: 3 He(t, p 4 He )n B aHaJio

rH'IHLIX ycJIOBHHX aHaJiorH'IHhiMH MeTo~aMH. 

HaH:~eHHhie OTCJO~a 3Ha'leHHH ~JIHH pacceHHHH 

a pp H a np COrJiacylOTCH C 06IUeH3BeCTHhiMH 

~aHHhiMH, ~eMOHCTpHpyH' u;eHHOCTL pe3yJihTa-

3H(t, 'He J 2n 

.1H(d, 3He)2n 

2
H(n,pJ 2n 

2
Ht7f; fiZn 

10 15 

70. CpaeHeHue pe3yAb1ffa111oe pa3AUt.tHbiX 

U3MepeHuii OAUHbl Heii111poH-Heii111pOHH020 

e3auMooeiic1118UJI. BepXHJIJI 1110t.tKa Ha pucyHKe 

- OaHHble, noAyt.teHHble e JIHtP. 

71. CxeMa yc111aHoeKu OAR u3yt.teHuJI on111u

t.tecKozo U3Ayt.teHuJI, eo36yJKoaeM02o HepeAR- ~ 
111U8UC111CKUMU 3QpJIJICeHH-biMU 'IQC111UijQMU HQ , 

noeepXHOC111U Me111QAA08.' 

~ - np01110HHbiU nyt.tOK 0111 3T- 5; 
6 - nyt.tOK 3AeK111pOH08 U3 3AeK111pOHHOU nyw-

KU: 

I - KaMepa MUWeHu; 

!l - pezuc111pupy1011Jee yc111poiic111eo c noAJipu-

3a111opoM /1/, 08YMJI 3epKQAQMU U (J01110YMHO

JICU111eAeM /2/. 

. -
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Ta H3MepeHHH ~JIHHhl HeHTpOH-HeHTpOHHOrO 

pac c eHHHH, ITOJiy'leHHOrO ~JIH peaKUHH 

3 4 • 
H(t,n He)n . 

ann = /-15,0±1,0/ <lJepMH. 

C paaHeHue acex HJBeCTHhlX ~aHHhlX ~JIH 
~JIHHhl HeHTpoH-HeHTpOHHoro pacce.!IHHH npu

Be~eHO Ha puc. 70. 
0 3aKOHt.teHbl UCCAe008QHUJI U306ap- QHQ

A0208biX coc1110J1 Huii B KOMnayH~- H~pe 56 Fe , 
B03 6y:lK~aaiUHXCH C ITOMOIUhlO peaKUHH 

55 Mn(p,n) H 
55 Mn(p,y) npH3HeprHH 

npoTOHOB ~o 4,5 M3B. KpHBhie B036y:lK~eHHH 
CHHMaJIHCh C ITOMOIUhlO HeHTpOHHOrO ~eTeKTO

pa Ha OCHOBe ZnS(B) H ~eTeKTOpa C Kpn-

' I 

~----l·l~----' 

~~ 
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crannoM Na! . TionyqeHhi rrapaMeTpbi 40 H3o -
6ap-aHanoroawx pe30HaHCOB,COOTBeTCTByro 
I.QHX 40 cocro.aHH.RM I c :meprHeii B036y:>K,ne 
HHH .no 2,9 M3BI MarepHHCKoro H,npa 56 Mn . 
C IIOMOI.Qhro repMaHHeaoro .nereKTopa o6'he :. 
MOM 30 CM 3 H3MepeHhl raMMa- CIIeKTpbl 20 
CHllbHbiX pe30HaHCOB. flOCTpOeHHa.R IIpH 3TOM 
cxeMa B036y:>K,neHHhiX ypoaueii H,npa 56 Fe 
TpaKTyeTCH C II03HI.(HH KOnneKTHBHOH MO,nenH 
H,npa H Mo.nenH o6ono'!eK. B peJynLTare aHa -

... 

Nx1D 1r-------~r-------~~------~ 

llj 

ro~----~-------t/7~--~ 

~r-------~~------~-------4 

4 

10 15 
E 

72. 3KcnepuMeHmaAbHble pe3yAb111Q111bl u c 

cAeooeaHu.R nepexooHozo U3Ay'leHu.R Ha 

noeepXHOC111U Me1/IQAA06 - 3Q8UCUMOC1/Ib 0 111 

3Uepzuu 3AeK111POH08 OAR U3Ay'leHU.R noo y z 

AOM 60 ° : 
1/cmeneHu noA.Rpu3ar~uu, 
2/meopemu'leCKU paCC'IU111QHHOU UH1/IeHCU8HO C-

111U, 

3/UH1/IeHCU8HOC111U nOA.RpU308QHHOU KOMn~-

HeH1/Ibl HQ6A100QeM020 U3Ay'leHU.R, 

4/HenOA.RpU308QHHOiJ..KOMnOHeH1/Ibl. 

llH3a IIOCne,nHHX ,naHHhiX ITO COBOKYIIHOCTH H30-
6ap-aHanoroBhiX MynhTHrrneroa o6Hapy:>KeH 
o6ono'!e'!HhiH 3!l>!l>eKT B KYllOHOBCKOM C.IJ:BHre 
B6llH3H N = 28. 

O B&moAHeHo uccAeooeaHue onmu'lecKozo 

U3Ay'leHU.R, B036y:>K,naeMOrO 3lleKTpOHaMH 
lc 3HeprHeH 0,5 - 15 1<3BI H IIpOTOHaMH 
I3HeprH.a 1,5 - 4,5 M3BI Ha rroaepxHOCTH 
Merannoa : anroMHHH.R, cepe6pa, HHKenH H 
BOllh!l>paMa. 3KCIIepHMeHT IIpOBO.D:HllC.R C 
uenhro rrpoaepKH reopHH rrepexo,nHoro H3ny
'!eHH.R rrpH ManhiX cKopocr.ax qacTHI.(. Ero 
cxeMa rroKaJaHa Ha pHc. 71. H3MepHnHC·b HH
TeHCHBHOCTH, yrnOBhie pacrrpe,neneHH.R H CTe
rreHb rronHpH3al(HH HJny'leHHH. PeJynhTaThi, 
rronyqeHHbie .nn.a rron.apH30BaHHOH lrrpeo6na
.naroi.Qeii:l KOMIIOHeHTbl H3lly'leHHH, B036y:>K
,naeMOrO KaK IIpOTOHaMH, TaK H 3lleKTpOHaMH, 
Haxo,nHTCH B cornacHH c reopHeii rrepexo.nHo
ro H3ny'leHHH . Ha pHc. 72 rrpHae,neHhi ,naHHwe 
n;n.a cepe6pa. 

3cWJeKT Mecc6ay3pa 

Ha 67zn 
Mecc6ay3poacKa.a crreKrpocKorrH.a c I.(HH

KOM-67 l.a,npo KOTOporo HMeeT peKOp,nHO Ma
nyro oTHOCHTenhHyro IIIHPHHY nHHHH: -10-15 I 
corrp.a:>KeHa co 3Ha'lHTenbHhiMH TPY.D:HOCT.RMH. 
~OBOllhHO 6o~hiiia.R 3HeprHH raMMa-KBaHTOB 
192,7 1<3BI H COOTBeTCTBeHHO 60llhiiia.R 3Hep
rH.R OT,na'!H Be,nyT 1< Manoii: BellH'lHHe 3!l>!l>eK
Ta I- 10-3 I. llpH 3TOM Ha'lHHaror cHnhHO 
CKa3hiBaThC.R BH6pal(HH, IIpHMeCH H ,np. !l>aK

TOpbi, He06XO.IJ:HMhl H3MepeHH.R IIpH renHeBhiX 
reMrreparypax. TeM He MeHee B JIHcl> y,na
noch IIOCTaBHTh I.(HHK-67 Ha Clly:>K6y!l>H3H'leC
KOMY 3KcrrepHMeHTy. Ha pHc. 73 rrpHae.neH 
IIOllHbiH CKOpOCTHOH CIIeKTp .IJ:ll.R OKHCH I.(HHKa. 
OrqernHBO H3MepeHo KBa,npyrronbHOe paci.Qerr
neHHe JIHHHH. Orrpe.neneHa KOHCTaHTa pac
II.(errneHHH, oHa paaHa: I e 2qQ 1 = 2,3±0,1 Mru. 
lfCIIOllh30BaHa TOKOBaH MeTO.IJ:HKa perHCTpa
I.(HH Hllly'leHHH, paCC'lHTaHHa.R Ha IIpHMeHeHHe 
HCTO'IHHKOB aKTHBHOCThro - 100 MHllllHKropH. 
HcTO'lHHK rrpHroroan.anc.a Ha ocHoBe H3nyqa-



TeJIH reJIHH- 67 /nonyqaeMoro Ha ycKopHTeJie 

T Jl~eJibiX HOHOB/, KOTOpbiH BHOCHJICJI B OKHCh 

QHHKa MeTO~OM BhlCOKOTeMnepaTypHOrO OT

)I(Hra. 

Hccne~osaHo BJIH.IIHHe TeMnapaTyphi no

rJIOTHTeJIH Ha xapaKTepHCTHKH CKOpOCTHhlX 

cneKTpos. PeJyJihTaThi HJMepeHH.II TeMnepa

TypHoro C~BHra JIHHHH llOKa3aHhi Ha pHC. 74, 

JOO ISO N 

73. 3rjjrjjeKm Mecc6ay3pa Ha f.IUHKe- 67 c uc
mo'lHUKOM u nouzomumeAeM 8 8uoe oKucu 
f.IUHKa. Ha6AIOoaemc.R K8aopynoAbHoe pacU~en
AeHue ypoeH.R 92,7 1<38. 

t.2 25 30 35 

MKM/CeK. 
-to~----+-----~~---+----~ 

1 2 

74. Pe3yAbmambl uccAeoo8aHU.R meMnepa
mypHozo co8uza Mecc6ay3poecKoil AUHuu 8 
OKUCU f.IUHKa. H3MeH.R/IQCb meMnepamypa no-
2/lomume/I.R T a• meMnepamypa ucmo'lHUKa T:; 
ocma8aAacb HeU3MeHHoil u pa8Hoil 4,2° K . 
lllmpux- nyHKmupHoil /IUHueil noKa3aHbl 3Ha'le
HU.R co8uza, oJtCuoa8wuec.R no oaHHbiM o men
AOeM Kocmu. 

. ... 
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r~e TaJ.<)I(e npHBe~eHo cpasHeHHe c TeopeTH

qecK HM pacqeTOM llO ~aHHhiM 0 TellJIOeMKOCTH 

OKHCH QHHKa. 

nepBhie y~anoch Ha6mo~aTh H~epHhiH 

Y - p e30HaHC npH HCllOJih30BaHHH B Ka'leCT

Be HCTO'IHHKa Mg0 ( 67Ga) H norJIOTHTeJIJI 

Zn O 3To noJBOJIHJIO Henocpe~CTBeHHO 

onpe~eJIHTh JHaK rpa~HeHTa JJieKTPH'IecKoro 

llOJI JI B OKHCH QHHKa. 

,lJ;HHaMMKa 

KOJm9HCHpOBaHHbiX CpeA 

0 IIpoaeoeHbl U3MepeHu.R Heynpyzozo He
Koz epeHmHozo pacce.RHU.R Ha 6urjjeHu/le 
C 12 H 10 B ~HanaJOHe TeMnepaTyp 80+350°K. 

11cnOJih30BaJICJI cneKTpOMeTp o6paTHOH reo

MeTp HH C 6epHJIJIHeBbiM liJHJihTpOM H MOHOKpH

CTaJIJIOM QHHKa. CneKTP qacToT KpHCTaJIJIH

qecK oH perneTKH 6H4JeHHJia He HMe$)T .llpKO 

Bhlpa )l(eHHhiX llHKOB. 06Hapy)l(eHHbie CJia6bie 

llHKH COOTBeTCTBYIOT HH3KO'IaCTOTHhiM BHYT

peHHHM KOJie6aHHJIM MOJieKyJI, llO'ITH He Ja

BHC JIIQHM OT TeMnepaTyphi. llpose~eHO cpas

HeHu e llOJiyqeHHhiX ~aHHhiX C pe3yJihTaTaMH 

Teop eTH'IeCKOrO paCCMOTpeHHJI ~BH)I(eHHJI 

pa3JIH'IHhiX THllOB BHyTpH MOJieKyJI 6H4JeHHJia. 

Kone 6aHH.II HeKOTOphiX Tunos npo.IIBJI.IIIOT aH

rapM OHH'IHOCTh. 

11 3MepeHhl cneKTPhl Heynpyroro pacceH

HHH HeHTPOHOB B coe~HHeHH.IIx H 
3 

0 • Cl 0 
4 

H 

H 
3 

0 • N 0 
3

, Ha ocHosaHHH KOTOphiX onpe~eneHhi 
qaCT OThi poTaQHOHHhiX H TpaHCJIJIQHOHHhiX KO

ne6a HHH MOJieKyJIHPHOH rpynnhi H
3 

0 
O Ha'lamo uccAeoo8aHue 8HympuKpucmaA

/IU'l e cKux no/leu c noMOIQhiO Heynpyroro pac

cejn -IHH HeHTpOHOB. 3TO TaK Ha3biBaeMOe na

paMa rHHTHOe pacce.IIHHe, 06.113aHHOe B3aHMO

~eHCTBHIO MarHHTHhiX MOMeHTOB HeHTpOHa 

H 3 JieKTpOHa He3allOJIHeHHOH o60JIO'IKH, no-

3BOJI.IIeT C llOMOIQhiO MeTO~OB HeHTpOHHOH 

cne K TPOCKOllHH HCCJie~OBaTh paciQenJieHHe 

3He p reTH'IeCKHX ypOBHeH HOHOB, HJyqasrnee

CJI p aHee OllTH'IeCKHMH MeTO~aMH. 3KCnepH

MeH f bi npoBe~eHbi C KpHCTaJIJIH'IeCKHM Be-
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75. HHmeHCU8HOCmb Heynpyzozo pacceJI HUJI 
HeilmpoH08 0/IJI PrF 3 noo Y2/IOM 90 ° npu 
KOMHamHoil u a3omHoil meMnepamypax. 1 - 2, 
1-3, 1-4- - U3y<~aeMble nuKu, S - y<~acmKu 

cneKmpa /came/1/IUmbl/, HenpuzoOHble 0/1.!1 o6-
pa6omKuo 

~ecTBOM Pr F c noMo~LIO cneKTpoMeTpa o6 -
paTHOH reoMe~puu npu TeMnepaTypax 77 ° u 
300 ° K. IIonyqeHHLIH cneKTp noKa3aH Ha 
puc. 75. KaK u O)I(U,nanocL, dloHOHHoe pac 
ceHHue /cnnowHOH dJoH/ na.naeT c TeMnepa 
Typou, TOr,na KaK UHTeHCUBHOCTL nUKOB na 
paMarHUTHOrO pacceHHUH BOJpacTaeT.o H a 
OCHOBaHUU nonyqeHHLIX ,naHHLIX BHeCeHLI U3-
MeHeHUH B JHepreTuqecKyro cxeMy ypoBHeH 
uoHa Pr3+ . 

MarHHTmur ~aMHKa, 

MarHeTH3M 

0 Ilpo8eoeHbl npo6Hble U3MepeHuJI Ko
zepeHmHozo Heynpyzozo pacceJIHUJI Heilmp o
H08 Ha MazHoHax. Hccne.nosaHUH senucL Me
TO,IJ;OM BpeMeHU npO)IeTa Ha dJoHOHHOM cneKT· -

poMeTpe BKCH-300, pa6oTaro~eM no npuH
u:uny o6paTHOH reoMeTpuuo 06pa3U:OM cny
)I(UIT MOHOKpUCTann K06anLT·)I{eiTe30o Pacce
HHUe U3MepHITOCL no,n He60ITLWUM yrnOM K 
HanpasneHuro 6pJrroscKoro MaKcuMyMa, co
rnacHo ,nudJpaKI.J;UOHHOMY MeTO,IJ;y, KOTOphlH He 
Tpe6yeT cneu:uanLHoro aHanuJa pacceHHHLIX 
HeHTpOHOB no JHepruu. KaK su,nHo u3 puc. 76, 
Ha cnnOWHOM dJoHe HeKorepeHTHO pacceHH· 
HLIX HeHTpOHOB npOHBUITUCL nUKU, COOTBeT
CTBYIO~Ue pacceHHUIO C YHU'ITO)I(eHUeM /Bepx · 

HHH KpUBaH/ U po)I()J;eHUeM /HU)I(HHH KpUBaH/ 
MarHOHOB. Onpo6osaHHLIH MeTo,n 6y,neT none-
3eH ,D;ITH .UCCITe,IJ;OBaHUH CnUHOBLIX s·onH B Ma
Tepuanax c ManLIM HeKorepeHTHLIM pacceHHu
eM. 

0 BblnO/IHeHbl npo6Hble U3MepeHUJI Maz
HUmHozo Heynpyzozo pacce.!IHUJI Ha sse,neH
HOM B ,neHCTBUe KpaKOBCKO- ,ny6HeHCKOM 

N 
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76. HHmeHCU8Hocmb HeilmpoH08, pacceJIH· 
HbiX MOHOKpucma/1/IOM Co Fe noo Y2/laMU ¢-28 8 
1< Hanpae/leHwo 6p3zeoecKux nuKo8, 8 3a8u
cuMocmu om 8peMeHu npo/lema. BpeMJI U3Me
peHuJI 8 <~acax o6o3Ha<~eHo <~epe3 t.lluKu 8 
npa80U <~acmu 8epxHezo pucyHKa u 8 /le8oil 
<~acmu HUJICHezo coom8emcm8y10m pacceJIHUIO c 
yHu<~moJKeHueM u poJKOeHueM Ma2HOH08. 

" 



77. Ha ny~Ke uMnyAbCHozo peaKmopa 
HEP- 30 oeiicmeyem KpaK06CKO- oy6HeHCKUU 
cneKmpoMemp o6pamHoii zeoMempuu OA.R uc
cAeooeaHu.R pacce.RHU.R MeOAeHHbiX HeiimpoHoe 
e KOHOeHcupoeaHHbiX cpeoax. 

.. -
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cneKTpOMeTpe o6paTHOH reoMeTpHH. 3Hep rHH 
na,IJ.aiOI.QHX HeHTPOHOB onpe,IJ.enHnacb no ape
MeHH nponeTa, :meprHH pacceHHHhiX - c no
MOI.QhiO MOHOKpHCTanna aniOMHHHH HnH 6epHn· 
nueaoro ~HnhTpa. 06paJ~aMH cny*HnH Mo
HOKpHcTann Fe 7 S 8 H nopomoK Cr 

2 
0 ~ . O,IJ.HH 

H3 nony'leHHbiX cneKTpOB noKaJaH Ha PHC . 78. 
HeiiTpoHLI, pacceHHHLie Fe 7 S8 no,IJ. yrnoM 8 °, 
perucTpHpoaanHch, ecnu ux 3HeprHH 6wna 
a6nHJH 57 M:m, 'ITO cooTaeTcTayeT cpe ,IJ.Heii 
3HeprHH MarHOHHbiX B036Y*,IJ.eHHH OK OnO 

18 M3B. lfJMepeHHH noKaJanu BOJMO*HOCTh 
nocTaHOBKH Ha II :OPe 3KcnepHMeHTOB no He
ynpyrOMy MarHHTHOMY pacceHHHIO. 

<> JipOOO/lJICQ/lOCb UCC/l€006QHUe KO HOO· 
COC1110JIHUU B pa36aaneHHhlX MarHHTHbiX cnna
aax. IlpH o6pa30BaHHH 3THX COCTOHHHH, T.e. 
CBHJaHHhlX COCTOHHHH npHMeCHhlX MarHHTHbiX 
aTOMOB H 3neKTpOHOB npOBO,IJ.HMOCTH MeTan
na, B03HHKaeT KBaHTOBO·MeXaHH'IeCKHH 3~

~eKT ~mOKTya~HH npHMeCHOH CnHHOBOH nn oT· 
HOCTH. 3TO ,IJ.On*HO npHBeCTH K nOHBneHHIO 
JaMeTHOrO Heynpyroro pacceHHHH HeHTpOHOB 
c nepe,IJ.a'leii onpe,IJ.eneHHOH 3HeprHH. .LJ;nH 
o6Hapy*eHHH 3Toro 3~~eKTa ce'leHHe pacce-

~ 
d~ .-----------------------------~ 

.4 •SOmeV 
T •300"K 

0,1 

0 50 100 150 200 £ meV 

79. J(u¢¢epeHf.IUQ/lbHoe ce<~eHue npuMec Ho
zo MOZHU111Hozo pacceJIHUJI Ha Al ( Mn ), 6 blpa
xeHHoe 6 6apHax Ha c111epaouaH u Ha npuMec
HbiU Q1110M, 6 3Q6UCUMOC111U 0111 3Hepzuu naoa10· 
UIUX HeiJ111pOH06. Kpec111uKu u 1110'-IKU coo1116 e111· 
C1116Y10111 06YM cepUJIM U3MepeHUU. ~ -
napaMe111p 111eope1111L<~ecKoi1 /zAaoKoii/ KPU6ou. .. 

HHHH HeHTpOHOB /cyMMa ynpyroro H Heynpy
roro/ cnnaBOM Al(O, 5% Mn) 6Lmo HJMepeHo 
B JaBHCHMOCTH OT 3HeprHH na,IJ.aiOI.QHX HeHT· 
POHOB. lfJMepeHHH aenHCb no MeTO,IJ.y ape Me· 
HH nponeTa c ,IJ.eTeKTopoM, pacnono*eHHhiM 
a6nHJH o6paJ~a. PacceHHHe Ha uccne,IJ.yeMOM 
o6paJ~e cpaBHHBanoch c pacceHHHeM Ha qu
CTOM MeTanne. .LJ;nH HeHTpOHOB C 3HeprHe1t 
- 70 M3B o6Hapy*eHo cna6oe I - 30/o/ ,IJ.o
nonHHTenLHoe pacceHHHe B BH,IJ.e ,IJ.H~~YJHoro 
nHKa /puc. 79/. CpaaHeHHe 3KCnepHMeHTanL
Hoii KpHBOH C paC'IeTOM no MO,IJ.enH ~niOKTya
~HH CnHHOBOH nnOTHOCTH nOJBOnHno onpe,IJ.e· 
nHTh JHa'leHHe TeMnepaTyphi KoH,IJ.O T l =700± 
± 200 ° K ,IJ.n.!I uccne,IJ.oBaHHoro cnnaaa. 

0 Co3oaH c6epxnpo600JIU1Uii oa111<1UK Maz
HU111HOZO nOAJI, cnoco6HhlH perHCTpHpOBaTb 
HJMeHeHHH nOnH nOpH,IJ.Ka 10-B 3 . .LJ;aT'IHK 
pa6oTaeT npH TeMnepaType *H,IJ.Koro renHH, 
ero ,IJ.eHCTBHe OCHOBaHO Ha 3~~eKTe .LJ;*03e~
COHa. MarHHTOMeTp nocne ,IJ.anLHeiimero yco
aepmeHCTBOBaHHH npe,IJ.nonaraeTcH ucnonLJo
aa Tb ,IJ.nH nOHCKa cna6biX HJMeHeHHH HaMarHH
'leHHOCTH o6pa3~a, KOTOpbie ,IJ.On*Hbl BOJHHK· 
HYTb npH Hano*eHHH 3neKTpH'IeCKOrO nonH, 
ecnH y 3neKTPOHa Cyi.QeC'rByeT 3neKTpH'IeCKHH 
,IJ.HnOnhHbiH MOMeHT. 

3KcnJiyaTaQHH, 
coaeprneHCTBOBaHHe 
H pa3BHTHe 
OCHOBH~X ycTaHOBOK 
H annapaTypbi 

PeaKTOp H ycKopHTeJib 

Ilpo,IJ.On*anach ycneumaH 3KcnnyaTa~HH 

HMnynbCHOrO peaKTOpa nOBbiilleHHOH MOI.QHO· 
CTH HEP-30. B 1971 ro,IJ.y peaKTOp pa6o
Tan 4753 qaca, H3 HHX 2130 'laCOB COBMeCT· 
HO C HH*eKTOpOM • nHHeHHbiM yCKOpHTeneM 



JJieKTPOHOB Ha JHepruro 30 MJB /a 1970 ro
.n:y nOJIHOe 'IHCJIO pa60'IHX 'laCOB peaKTOpa 
COCTaBmiJIO 3700, H3 HHX B pe)I(HMe C HH" 
)l(eKTopoM 846/. KpoMe Toro, JIHHeHHhiH yc
KOPHTeJib 150 'laCOB HCnOJib30BaJICH OT.D:eJib· 
HO .D:JIH o6ny'leHHH o6pa3UOB. EMJI npoae.n:eH 
O'lepe.n:HOH npO~HJiaKTH'IeCKHH OCMOTp peaK· 
TOpa. 

llpoao.n:unoch .n:aJibHeB:rneeycoaeprneHcT; 
aoaaHue napaMeTpoa cucTeMbi HEP + HH· 
)l(eKTop. B peaKTop ycTaHoaneHa nnyToHue
BaH MHllieHb C YJIY'IllieHHOH CHCTeMOH reJIHe
BOrO OXJia)l(.n:eHHH; Ha yCKOpHTeJie BBe.n:eHa 
qacToTa 50 ru c yaeJIH'IeHHeM CBq MOIUHO· 
CTH C 10 .D:O 16 MBT B Ka)I(Jl:OH yCKOpHTeJib· 
HOB CeKUHH; C03.D:aHa HOBaH CHCTeMa CTap· 
TOBbiX HyJieH /JJieKTpOHHaH annapaTypa 3TOH 
CHCTeMbl 6biJia H3rOTOBJieHa B OT.D:eJie pa.n:uo
JJieKTpOHHKH/. 

3AeKTpOCTaTHQ8CKHe 

ycKOpHTeAH 

Y CKOpHTeJib 3r "2 pa6oTaJI B COOTBeT
CTBHH C noTpe6HOCTHMH ~H3H'IeCKOrO 3KCne
pHMeHTa. YcKopuTeJih 3r-5 JKcnnyaTupo
aancH B 1971 ro.n:y 2780 'Ia COB, yCKOPHH npo
TOHhl H HOHbl reJIHH "3 B HHTepaaJie JHeprHH 
}.o-4,5 MJB. 

H3MepHTeJibHblii 

B n:'leHue ro.n:a H3MepuTeJibHhiH ueHTP 
o6ecne~HJI npoae.n:eHHe ~H3H'IeCKHX JKcnepu
MeHTOB Ha HEPe-30 u Ha 3r-5. llpo.n:on)l(a· 
nach pa6oTa no pa3BHTHIO ueHTpa. B JKcnny
aTaUHIO BCTynHJia aBTOMaTH3HpOBaHHaH H3-
MepHTeJihHaH CHCTeMa .D:JIH 3KCnepHMeHTa C 
YJibTpaXOJIO.D:HbiMH HeHTpOHaMH, C03.D:aHHaH Ha 
6a3e Mano:B: Bbi'IHCJIHTeJibHOH MalliHHbi TPA. 
H3rOTOBJieH H HCnhiTaH KOMnJieKC annapaTypM 
.n:nH aBTOMaTH3auuu /c noMOIUhiO 3BM TPA/ 

. -
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3KCn epHMeHTa no HCCJie.D:OBaHHIO KpHTH'Ie CKO
ro COCTOHHHH BeiUeCTBa. C03.D:aHa CHCTeMa 
MOHHTOpHOrO C'leTa C BbiBO.D:OM .n:aHHbiX Ha 
E3C M -4. Pa3pa6oTaHbi 6JIOKH ocuunnorpa
~a CO CBeTOBbiM KapaH.n:arnOM .D:JIH MalliHHbl 
TPA H nporpaMMHOe o6ecne'leHHe CHCTeMbi. 

H a'laTa Mo.n:epHH3aUHHBXO.D:HMxycTpoB:cTB 
.D:JIH CyiUe CTBYIOIUHX aHaJIH3a TOpOB C UeJiblO 
nOBbillieHHH HX 6biCTpo.n:eHCTBHH H o6·ecne'le • 
HHH pa60Tbl B Henocpe.n:cTBeHHOH 6JIH30CTH 
K ~H 3H'IeCKOH annapaType. H3rOTOBJieH Ma
KeT 6hiCTporo /co apeMeHeM npeo6pa3oaa
HHH MeHee 30 MKCeK/ aMnJIHTY.D:HOrO KO.D:H" 
pOBIUHKa Ha 4096 KaHaJIOB. 

llo.n:rOTOBJieHM TeXHH'IeCKHe Tpe6oBaHHH 
Ha pa3pa60TKY npoeKTa HOBOrO H3MepHTeJib· 
Horo ueHTpa .D:JIH peaKTopa HEP-2. 

UpoeKTHpOBaHHe peaKTopa HBP-2 

C HIDI(8KTOp<>M 

0 IIpoooAJICQAUCb npoeKmHo- KOHcmpyKmop
CKu e pa6ombl no peaKTopy HEP-2 H HH)I(eK
Top y JIHY-30, ocyiUeCTBJIHeMbie PH.D:OM npo
eKTHhiX HHCTHTYTOB CoaeTcKoro Coro3a. Pa3-
pa60TKa JJieKTpOHHKH .D:JIH CHCTeMbl ynpaB· 
ne HHH u 3aiUHThi HEPa-2 aenacb a TionhcKoB: 
Hap o.n:Ho:B: Pecny6JIHKe. 

0 JipOU3800UAUCb 3KCnepUMeHmQAbHO" KOH" 
cmpy KmopcKue pa6ombl: ucnMTaHbi MaKeT no.n:
BH)I(HOro OTpa)l(a TeJIH H MaKeT TenJIOBbi.D:eJIHIO" 
IUHX JJieMeHTOB HEPa-2. JlcnMTaHHH TB3noa 
npox o.n:HJIH Ha HEPe-30, uccne.n:oaaJIHCh Me
xaHH'IeCKHe HanpH)I(eHHH H .n:e~OpMaUHH 060· 
JIO'IKH ao apeMH TenJIOBbiX y.n:apoa. HcnhiTa
HHJI noKa3aJIH npaBHJibHOCTb OCHOBHbiX npo· 
eKTHbiX perneHHH. 
O B hmOJIHeH 6onhrno:B: o61>eM MOHTa)I(HbiX pa-
6oT Ha MaKeTe JJieKTpOHHOH nylliKH HH)I(eKTO • 
pa JIHY-30. 06oCHOBaHHe TeXHH'IeCKOrO npo
eKTa HE Pa- 30 Tpe6yeT ucnhiTaHHH roJIOBHO
ro o6pa3Ua JIHY • 30 - CeKUHH yCKOpHTeJIH 
Ha JHepruro 700 KJB. Be.n:eTcH H3rOTOBJie
HHe 3TOH CeKUHH. 



'G -cl5H VdOlll:HVad lf::>ozafnlfOdlll::> lfValllVJK 

-VdlllO OZOHJKn9QOU Vllla:HVW lfnHVllll'lU::>H '08 
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0 OcyiJiecmeA.RAOCb UHJKeHepHoe o6ecne'le
Hue 3KcnepuMeHmoe Ha HEPe-2. Co6paH H . 

llO,IJ;rOTOBJieH K HCllbiTaHHHM MaKeT )I(H,IJ;KO

BO.IJ;OpO.IJ;HOrO JaMe,IJ;JIHTeJIH H ero TeXHOJIOrH

qeCKHe CHCTeMbl. 11ccne,noBaJIHCb HMllYJibC

Hbie xapaKTepHCTHKH BO,IJ;HHbiX JaMe,IJ;JIHTeJieH. 

Ha'iaTo HJroToaneHHe HeiiTpoHoao.noa non

Horo BHyTpeHHero OTpa)l(eHHH H3 CTeKJia CO

BeTCKOrO npoHJao,ncTaa. C.nenaH MaKeT cHc-

. -
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TeM I CHHXpOHH3aUHH CeJieKTOpOB C llO,IJ;BH)I(

HbiM oTpa)l(aTeneM HEPa- 2. Pa3pa6oTaHa 

CHC T eMa MOHHTOpHpoaaHHH HeHTpOHOB, H3rO

TOBJieHa annapaTypa ueHTpaJibHOrO MOHHTO

pa. Haqanoch coJ,naHHe annapaTypbi ,nnH aK

THBa UHOHHoro aHaJIHJa Ha HE Pe- 2. 

O C mpoumeAbcmeo 30aHu.R peaKTopa HEP-2 

BeJIOCB llO CeTeBOMy rpa$HKY, OpHeHTHpOBaH

HOMY Ha nyCK peaKTOpa B KOHUe 1973 ro,na. 
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1\ASOPATOPIIlA 
Bbl LIII1CI\IIlTEI\bHOli1 
TEXHII1HII1 
Ill ABTOMAT1113ALJ.V1111 

81. Ha 3BM E3CM- 6 ycmaHoeAeH emopou 
KOMnAeKm onepamueHou na.w.11mu. Tenepb na
MJimb cocmaeA.Rem 64 mbJC. cAoe. 3mo no3eo
;uem wupe ucnoAb3oeanb MYAbmunpozpa.w
MHbJU peJICUM pa601flbl 3BM, COKpaiJiaem epe
MJI peJUeHUJI 60AbUlUX 3aOa'l, 6 mOM 'IUCAe 
npu o6pa6omKe OQitHbtX c KpynHbJxny3bJp bKO· 
6biX KaMep. 

" 

3BM JIBTA 

li3CM-6 
li3CM-4 
CDC-1604A 

3KCDJiyaTaUMll 

9JieKTpOHHbiX 

BbltiHCJIMTeJibHbiX MauiMH 

Ilone3Hoe Cpe.IJ;HecyTOl.fHoe 
apeM.K none 3Hoe apeM.K 
/a qac/ /a qac/ 

6304 20,3 
7270 21,1 
7674 21,7 

J13MepMTeJibHO-BbltiHCJIMTeJibHblit 

KOMnJieKc Ol1ffi1 

,LI;eHTenLHOCTL na6opaTopHH 6Lma Hanpaa
neHa Ha COBepWeHCTBOBaHHe BLI'IHCnHTenL • 
HLIX MaWHH H HX MaTeMaTHl.feCKOrO o6ecne
l.feHH.K c uenLro 6onee wHpoKoro H y,IJ;o6Horo 
HX HCITOnL30BaHH.K. 



0 IIpoooAJICaAocb o6oeouHeHue JneKTpoH
HbiX Bbl\fHCITHTeiTbHbiX MalUHH B e,IJ;HHYJO CHC
TeMy H3MepHTeiTbHO • Bbl\fHCITHTenbHOrO KOMIT
neKca OHRH. Pa3pa6oTaHbi anropHTMbl Ma
TeMaTH'IecKoro o6ecne\feHH.ll MHoroMamHH· 
HOB CHCTeMbl H HanucaHbl o6cny:>KHBaiO~He 

nporpaMMbl B paMKaX MOHHTOpHOH CHCTeMbl 
",D;y6Ha" ,D;ITJI E3CM-6. 

C,IJ;aHa a onbiTHYIO JKcnnya TaUHIO nHHHJI 
CBJI3H "MHHCK" 2" B OT,IJ;ene JI,D;epHOH cneKTpo· 
CKOnHH H pa,IJ;HOXHMHH Jla6opa TOpHH JI,IJ;epHbiX 
npo6neM c E3CM-6·JIBTA, npoae,IJ;eHaonbJT· 
HaJI o6pa60TKa nepe~aHHbiX no ITHHHH CBJI3H 
raMMa·cneKTpOB no nporpaMMaM, lianHCaH· 
HbiM Ha <I>OPTPAHe ,IJ;nJI E3CM -6. Enaro,IJ;a
PJI ucnonLJOBaHHIO JneKTPOHHOH Bbi\fHcnu
TenbHOH MalUHHbl, apeMJI o6pa60TKH JKcnepu· 
MeHTaiTbHbiX cneKTpOB yMeHblUHITOCb npHMep· 
HOB 100 pa3. 

0Tna:>KeHa annapaTypa CBJI3H ,IJ;ITJI 3BM, 
HMeiO~HX BbiXO,IJ; Ha CTaH,D;apTHOe conpJI:>Ke
HHe e,IJ;HHOH cepuu 3BM. Be,IJ;yTcJI pa6oTbi no 
OCy~eCTBneHHIO C nOMO~biO JTOH annapaTy· 

.. -
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pbl CBJI3H E3CM -6 c E3CM -4 JIH<I> H JIB3. 
llpoae,IJ;eHa MO,IJ;epHH3aUHJI Bbl\fHCITHTenbHbiX 
MamuH E3CM -4 a JTHX na6opaTopHJIX. 

3aKOH\feHO C03,IJ;aHHe KaHana CBJI3H Bbl" 
\fHCITHTeiTbHOH MalUHHbl I) 3CM- 6 C ,D;pyrHMH 
3BM Ha ace aoceMb HanpaaneHHH. 

llpo,IJ;on:>Kanucb /coaMeCTHO c QH<I>H BAH/ 
pa6oT~ no pa3BHTHIO annapaTypbl H MaTe
MaTH\fecKoro o6ecne\feHHJI lllopTpaHHbiX cTaH
UHH Ha OCHOBe 3BM TPA. AnnapaTypa y,IJ;a· 
neHHbiX lilopTpaHHbiX CTaHUHH JIB3 H JIHCI> 
npou epeHa no TeCTOBbiM nporpaMMaM. Bee 
BH:>KeHepHble pa3pa60TKB lilopTpaHHbiX CTaH· 
uuA JaaepmeHbl. 

0 CoaHo e 3KcnAyamaflU10 M03Y-64K Ha 
E3C M ·6 /no,IJ;KITIO\feH BTOpOH KOMnneKT na
MJITB 32K/. BbinOnHeH MOHTa:>K H Be,IJ;yTCJI Ha
na,IJ;O\fHbie pa60Tbl no nO,IJ;KITIO\feHHIO K I) 3CM- 6 
,IJ;BYX HaKOnHTeneH Ha MarHHTHbiX ,IJ;BCKaX. 

0 Hat~aAacb 3KCnAyamaflUJI t~uma10fiiUX y.;m-
poucme c nepllloKapT THnoa CDC : 405 B 
YB BK-601. 3To c~ecTaeHHo coKpaTBno no
Tepu MalUBHHoro apeMeHB Ha E3CM -6. 
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82. K 3BM E3CM- 6 nooKA10t.teHbt oea Ha 

Konume/1.11 HQ C11fQf.IUOHQPHbiX MQ2HU111HbiX OUC
KQX. BMKOC111b KQJIC0020 HQKOnume/lJI cocma e 

/lJie1!1 200 M/lH 6U1!1, epeMJI 6bi60pKU MQCCUBOB 
- 00/lU ceKyHObl. 

JaKOHtJ:eH MOHTa)l( H ocyweCTBnJieTCJI llO)l.
KmOtJ:eHHe K li3CM -6 .IJ.BYX HaKOllHTeneif Ha 
MarHHTHbiX )l.HCKaX. 

C.IJ.aHo B 3Kcnnya Ta.u;Hro !l>oToctJ:HTbiBaromee 
ycTpoH:cTBO <I>CM -5 c 6yMa)I(HOH nep<lJoneHThi, 
no)l.KnroqeHHOe K 3BM CDC -160A, 'ITO o"6e c 
netJ:uno BBO.Il. TpeKOBOH HH<lJopMa.UHH Ha CDC -
160A C HaKonneHHeM ee Ha MarHHTHOH neHTe 
CDC-606. 

MaTeMaTHqecKoe o6ecneqeHHe 

3BM 

0 3Hat.tume/lbHO noebtUleHa 3r/Jr/JeKmueHoc mb 
CHCTeMhl MaTeMaTHtJ:ecKoro o6ecnetJ:eHHJI 
3BM li3CM -6 B pe3ynbTaTe BBO,ll.a B 3KCnny
aTa.UHIO HOBOrO aBTOKO)l.HOrO BapHaHTa npo· 
rpaMMhl" .IJ.HcneTtJ:epi H pacwupeHHJI 6u6nu o-

• 

TeKH nporpaMM. BBO)l. B 3KCnnyaTai.J;HlO HOBO
ro .IJ.HcneTtJ:epa no3Bonun nonHOCTbJOnepeBe
CTH Bbi'IHCnHTenbHYIO MaWHHY li 3CM • 6 Ha 
MynbTHnporpaMMHYIO pa6oTy, 'ITO llOBbiCHnO 
J<lJ4JeKTHBHOCTb HCllOnb30BaHHJI .u;eHTpanbHOrO 
npo.u;eccopa B 1,5-2 pa3a. 3aKnrotJ:eH PH.D. .IJ.O· 
rOBOpOB Ha llOCTaBKY HOBOrO BapHaHTa CHC· 
TeMbi MaTeMaTHtJ:ecJ<oro o6ecnetJ:eHHJI Ha Ma
WHHbi li3CM -6, HMeJOruHeCJI B )l.pyrHX opra
HH3a.l.J;HJIX CTpaH-ytJ:aCTHHI.J;. 

O 4AJI MQ/lbtX 3BM muna TPA C03.IJ.aHbi 
nporpaMMbl ynpaBneHHJI BHeWHHMH YCTpoif
CTBaMH /tJ:HTalOWHM YCTpOHCTBOM C nep4Jo
KapT, wupoKoH: netJ:aTbJO, nep4JopaTopoM H 
MarHHT04JOHOM/ H TpaHCnJITOpOM C aBTOKO· 
.IJ.a TPA, pa6oTarowHM Ha li3CM -6. 3aKaH
tJ:HBaeTcJI OTna,ll.Ka COBMeCTHOH pa60Thl Ma· 
WHH "MHHCK·22" H TPA c li3CM-6. 

0 Ha E3CM-4 noAyt.teHbl nepeble pe3y/lb

mambt mpaHC/lJif.IUU 3a.IJ.atJ:, HanucaHHbiX Ha Jl3bl" 
Ke <I>OPTPAH H peweHHbiX B paMKax 4JopT· 
paHHO • OpHeHTHpOBaHHOH KOMllHnHpyroweif 
CHCTeMbl li3CM ·4. B KOH.Ue 1971 ro,ll.a Ha 
li3CM -4 BBe,ll.eHa B OllbiTHYIO 3KCnnyaTa.UHIO 
CHCTeMa MaTeMaTH'IeCKOrO o6ecnetJ:eHHJI C 
TpaHcnHTopoM c <1>0 PT P AHa. 

0 CoaHo e 3KCn/lyamat.~u10 npozpaMMHoe 
o6ecnet.teHue BBO.IJ.a HH4JopMa.UHH c nep4JoneH
Tbi /.IJ.nH nporpaMM o6pa6oTKH/ qepe3 3BM 
CDC -160A Ra MarHHTo<PoH CDC -606 H o6-

MeHa HH4JopMa.u;ueH: Me)I(.IJ.Y CDC -606 H 
li3CM -4. 

. 0 3aKOHt.teHa 0111/lQOKQ OCHOBHbiX noonpo

zpaMM 6u6nHOTeKH cnytJ:aHHbiX 'IHCen li3CM -6 
)l.nJI reHepHpOBaHHJI cnytJ:aHHbiX 'IHCen C HOp· 
ManbHbiM, 3KCllOHeH.u;HanbHbiM H nyaCCOHOB· 
CKHM pacnpe)l.eneHHJIMH. 

llporpaMMbl o6pa6oTKH 

:3KcnepHMeHTaJibHbiX AaHHbiX 

<> 4AJI o6ct.tema U QHQ/lU3Q C llOMOWblO 
li 3CM- 6 pe 3ynbTa TOB 06Mepa CHHMKOB C 
)I(H.IJ.KOBO.IJ.OPO.IJ.HbiX ny3bipbKOBbiX KaMep OHRH 



C03,ZJ;aHa CHCTeMa nporpaMM Ha <llOPTPAHe. 

3Ta CHCTeMa HITH BXO,ZJ;.II~He B Hee nporpaM· 

Mbl MOryT HCnOITh30BaTbC.II npH o6pa60TKe 

,ZJ;aHHbiX H C ,!l;pyrHX TpeKOBbiX KaMep, a TaK

)I(e ,ZJ;aHHLIX c JneKTpOHHLIX ycTaHoBoK. Ha

'laTo pa3BHTHe :)TOH CHCTeMbl nporpaMM. 

0 Iloopo6Ho onucaHa co30aHHa.R e JIBTA 
CUCmeMa nporpaMM o6pa60TKH 4JunLMOBOH 

HH4JOpMaiJ;HH C BO,!l;OpO,!J;HhiX H nponaHOBbiX ny = 
3blpbKOBbiX KaMep Ha Bbi'IHC,JIHTeiTLHhiX Ma

liiHHaX THna li3CM -4. 3Ta CHCTeMa liiHpOKO 

HCnOITL3yeTC.II B 011JIH H HHCTHTyTaX CTpaH

yqacTHHIJ; . 

0 CoeMecmHo c Jla6opamopueu eblcoKux 
3H€p2UU UCCA€008QHbl 603MOJICHOCIIlU HC· 

nonL30BaHH.II MeTO,!J;HKH cornacoBaHH.II H30· 

6pa)l(eHHH TpeKOB Ha pa3ITH'IHhiX CTepeOCHHM

KaX /TPEK-M3Tq/ ,ZJ;n.R peKOHCTPYK:UHH co-

6LITHH B TeX cny'la.RX, KOr,ZJ;a npoeKIJ;HH Ka)I(

,ZJ;Oro TpeKa H3MepeHhl TO,JibKO Ha ,ZJ;BYX CTe

peocHHMKax. Hccne,ZJ;oBaHHe npoBO,ZJ;HnocL Ha 

llleCTHITy'leBLIX C06b1TH.RX, o6pa30BaHHhiX B 

nHOH·npOTOHHbiX B3aHMO,ZJ;eHCTBH.IIX npH 

5 r3B/c. IIoKa3aHo, 'ITO npOCTLie MeTO,!J;bl 

cornaCOBaHH.II H306pa)l(eHHH TpeKOB B 3TOM 

3HepreTH'IeCKOM HHTepBane ,ZJ;aiOT XOpOliiHe 

pe3ynLTaThl . 

0 BbtnOAHeHa pa6oma no onpeoeAeHwo na
paMempoe 'laCTHIJ;bl C yqeTOM B03MO)I(HOrO 

H3noMa ee Tpexa B KaMepe. IIpe,ZJ;no:>KeHa Me

TO,!J;HKa TO'IHOrO Bhi,ZJ;eneHH.II H3ITOMOB Ha Tpe

KaX 'laCTH:U /JneKTpOHOB/, OCHOBaHHa.R Ha 

MeTO,ZJ;e MaKCHMyMa npaB,ZJ;ono,ZJ;o6H.R. Anro

pHTMhl 3anporpaMMHpoBaHbl Ha <llOPTPAHe 

H BKITIO'IeHhl B nporpaMMY reoMeTpH'IeCKOH 

peKOHCTPYK:UHH "1-7", npe,ZJ;Ha3Ha'leHHYIO ,ZJ;IT.II 

o6pa60TKH CHHMKOB C nponaHOBbiX ny3blpbKO· 

BhiX KaMep C 'IHCITOM 06'beKTHBOB OT Tpex 

,!1;0 llleCTH. 

O Co30aHo pyKoeoocmeo ,ZJ;nB pa6oTLI c 

nporpaMMOH reoMeTpH'IeCKOH peKOHCTpyK

:UHH rEOM-7 ,ZJ;IT.II o6pa60TKH ,ZJ;aHHhiX C npo

naHOBhiX ny3hlpLKOBhiX KaMep. 

0 ,4AJI eoOopOOHbiX KaMep OnHCaHa KH

HeMaTH'IeCKa.R nporpaMMa rPARH,lJ;-2, KO

TOpa.R :u;enHKOM nOMe~aeTC.II B onepaTHBHOH 

. ... 
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naM.R TH 38M CDC -1604A. BpeM.R c'leTa

o6pa 6oTKH O,ZJ;HOro C06LITH.II no 3TOH npo

rpaM Me Ha 30o/o MeHLllle, 'I eM no nporpaMMe 

rP A RH,lJ;-1. /Pa6oTa BhlnOnHeHa COBMeCT

HO c Jla6opaTopueB: BLICOKHX :mepruB:/. 

0 Co30aHa yHueepcaAbHa.R npozpaMMa 
CTaTHCTH'IeCKOrO aHaiTH3a 3KCnepHMeHTanL

HbiX ,ZJ;aHHhlX Ha 3BM li3CM -6. IIporpaMMa 

npe ,ZJ;Hfl:3Ha'leHa ,!l;IT.II nOCTpOeHH.II rHCTOrpaMM, 

H,ZJ;e o rpaMM, ,ZJ;ByMepHhiX ,ZJ;HarpaMM pacce.R

HHB, ,!J;,li.II HaXO)I(,IJ;eHH.II cpe,ZJ;HHX 3Ha'leHHH 3a

,ZJ;aHHbiX BeiTH'IHH H HX OliiH60K .II ,!l;pyrHX one

pa:u;u B:. 

,lJ;nB CTaTHCTH'IeCKOrO aHaiTH3a pe3ynL

TaT OB 3KCnepHMeHTa, 3anHCaHHhiX Ha Mar

HHTHLIX neHTaX, HanHCaHa/COBMeCTHO C JIB3/ 

npor paMMa CT AP. Ecnu HH4JopMa:u;uu Ha neH

Te H e,ZJ;OCTaTO'IHO ,ZJ;,Jl.ll aHaiTH3a 3KCnepHMeH

Ta, npe,ZJ;yCMOTpeHa B03MO)I(HOCTb Bhi'IHCne

HH.II He,ZJ;OCTaiO~HX BeiTH'IHH, rHCTOrpaMMbl 

KOT OpbiX XOTenOCh 6LI HMeTb. 

0 BbtnOAHeHa pa6oma no npuMeHe.HUK> Me
mooa peWQK>IJIUX rflYHKIJUU ,!l;ITB pacn03HaBaHH.II 

reoM eTpH'IeCKHX H306pa)l(eHHH Ha CHHMKaX 

c M a rHHTHLIX ucxpoBhiX cneKTPOMeTpoB HT3<1l 

/MocKBa/ H OHJIH. IIpe,ZJ;no)l(eH anropHTM 

pacn 03HaBaHH.II TpaeKTOpHH 'laCTHIJ;, perHCT· 

pupy eMLIX B 3THX yCTaHOBKaX. 

Hcno~b30BaHHe 38M 
Ha ~HHHH 

C ~KCnepHMeHTa~bH~MH ycTaHOBKaMH 

0 0CH06Hbl€ pa60IIlbl na6opaTOpHH B 3TOH 

o6na cTH 6hlnH HanpaBneHhl Ha yBenu'leHHe 

J4J4Je KTliBHOCTH HCnOITh30BaHH.II OCHOBHOrO 4Ju-

3H'Ie CKOrO o6opy,!l;OBaHH.II H nOBblllleHHe ypoB

H.II a BTOMaTH3a:u;uu npo:u;ecca npoBe,ZJ;eHHB JK

cne p uMeHTa JIB3 no uccne,ZJ;oBaHuro pereHe

pa:u;u u HeiiTpanLHhiX K -Me30HOB Ha ycxopu

Tene H<llB3. P.R,ZJ; nony'leHHLIX pe3ynLTaTOB 

npuM eHHM ,ZJ;n.R :u;enoro xnacca JKcnepuMeH

TOB Ha nHHHH c 3BM. OcHOBHLie HToru JTHX 

pa6o T cocTOBT B cne,ZJ;yro~eM. Pa3pa6oTaHa 
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MeTO.IJ:HKa KOMIIpeCCHH BXO.IJ:HOH HH4JOpMaU HH. 

CoJ,naHLI rrporpaMMHLie cpe,ncTaa c:>Ka THH 3K

CIIepHMeHTaJibHbiX ,naHHbiX C HCKpOBbiX KaM ep. 

IlpH 3TOM COKpall.(aeTCH BpeMJI UeHTpaJibHOrO 

rrpoueccopa 3BM, Heo6xo,nHMoe .nnH JarrH.CH 

HH4JopMaUHH B pe:>KHMe Ha JIHHHH, H yMeHL

maeTCH BpeMJI IIOCJie,nyJOII.(eH o6pa60TKH Ha 

60JiblliHX MalliHHaX 011JII1. C HCIIOJlb30Ba

HHeM o6paTHOH CBH3H OT 3BM OCYJUeCTBJie HO 

aBTOMaTH'IeCKOe rrepeKJIIO'IeHHe ycTaHOBK H C 

TecToaoro Ha pa6o'IHH pe:>KHM. Ocyll.(eCTBJieH 

BLIBo,n HH4JopMaUHH Ha AU:IIY B pe:>KHMe rrp e

pbiBaHHH, C03.IJ:aHO COOTBeTCTBYJOIUee rrp o

rpaMMHOe o6ecrre'leHHe. 3TO II03BOJIHJIO H C

IIOJlb30BaTb AU:IIY ,nnH BH3yaJILHoro rrpe .n

cTaaneHHH C06biTHH B pe:>KHMe Ha JIHHHH. 

Ilpe,nJIO:>KeHa HOBaJI MeTO.IJ:HKa KOHTpOJIJI J a

IIHCH HH4JopMaUHH Ha HMn E3CM-3M, rro

awmaiOIUaH 34J4JeKTHBHOCTb HCIIOJlb30BaH HJI 

ueHTpaJILHoro rrpoueccopa rrpH pa6oTe B p e

:>KHMe Ha• JIHHHH. Y COBepmeHCTBOBaHbl 3BeH bJI 

MaTeMaTH'IeCKOrO o6ecrre'leHHH /CHCT e MW 

KPAH/ 3KcrrepHMeHTa c HeHTpaJILHLIMH K -
Me30HaMH. 

() ,4AJl U3MepumeAbHozo 1.1eHmpa JIHf/J a w

rronHeH pH.n 3KcrrepHMeHTOB no pacmHpeH HJO 

CHCTeMbl IIpHeMa, HaKOIIJieHHJI H o6pa60T KH 

CIIeKTpoMeTpH'IeCKOH HH4JopMaUHH /I10cl>l1- 2/ 

3a C'leT IIO.IJ:KJIIO'IeHHJI HOBOrO o6opy,noBaHHJI. 

CoJ,naHo MaTeMaTH'IeCKoe o6ecrreqeHHe o c

UHJIJiorpa4Ja CO CBeTOBbiM KapaH,nalliOM B CH C

TeMe IIOcl>H-2. 

() HccAeooeaHbl npo6AeMbl onmuMu3ai.IUU 
yrrpaaJieHHH C IIOMOII.(biO 3BM pe:>KHMaMH y c

KOpeHHH H BbiBO,na 'laCTHU Ha CHHXpo4Ja30Tp o

He /coaMecTHO c llB3/. PaccMoTpeHLI cTpy K

TYPLI 4JyHKUHH COCTOHHHH CHCTeMbl yrrpaBJie

HHH yCKOpHTeJibHbiM KOMIIJieKCOM, a TaK :>Ke 

OCHOBHbie IIpHHUHIIbl IIOCTpOeHHJI CHCTeM OII

THMH3aUHH H opraHH3aUHH MaTeMaTH'IeCKOrO 

· 06eCIIe'leHHJI BW'IHCJIHTeJibHOrO KOMII~eKCa B 

pe:>KHMe c6opa H o6pa60TKH HH4JOpMaUHH 0 rra

paMeTpH'IeCKOM IIOJie yCKOpHTeJIJI. 

() CoeMecmHo c OmoeAoM HOebzx Memoooe 
ycKopeHUJl pa3pa6omaH aeaHnpoeKm H3Mep H

TeJILHo-aw'IHCJIHTeJILHoro KOMIIJieKCa K OJI
,:0 

IJ 

neKTHBHoro ycKopHTeJIJI H Ha'laTLI pa6oTLI no 

ero OCyll.(eCTBJieHHIO. 3TOT aBTOMaTH'IeCKHH 

KOMIIJieKC 6y,neT yrrpaBJIJITb KOJIJieKTHBHbiM 

YCKOpHTeJieM H ycTpOHCTBaMH perHCTpaUHH 

H3Jiy'leHHH Ha ero awxo.ne. 

Yt~acTKe 

B 3KCnepKMeHTaJibHbiX KCCJie~OBaHKHX 

Ha YCKOpKTeJIHX 

() ,4AJl 3KcnepuMeHmoe no uccAeooeaHwo 
npomow JlOepHblX B3aHMO,neHCTBHH IIpH 3Hep

rHJIX 4~ 10 r3B 3aBepmeHO H3rOTOBJieHHe 

13 pa60'IHX o6pa3UOB .IJ:BYXKOOp,nHHaTHbiX HC

KpOBbiX KaMep C IIaMJITbiO Ha 4JeppHTOBbiX 

KOJibUaX. Ilpoae,neHbl HCIIbiTaHHJI KOMIIJieKca 

arrrrapaTypbl C HCKpOBbiMH KaMepaMH. 3aaep

llieHbl MOHTa:>K H OTJia,nKa CHCTeM 6LICTpOH 

3JieKTpOHHOH JIOrHKH .IJ:JIH rrepaoro 3Tana 3K

crrepHMeHTa. BLIIIOJIHHJIHCL pa6oTLI no Ma

TeMaTH'IeCKOMY o6ecrreqeHHIO 3TOrO 3KCIIe

pHMeHTa. 

() BeAacb noozomoeKaK 3KcrrepHMeHTaJIL

HLIM HCCJie,nOBaHHJIM Ha meCTHMeTpOBOM HC

KPOBOM crreKTpoMeTpe 11T3cl>. CocTaaneHa 

H oTJia:>KeHa Ha 3BM E3CM -6 rrporpaMMa 

BOCCTaHOBJieHHJI 3Ha'leHHH MarHHTHOrO IIOJIJI 

CIIeKTpOMeTpa B 3a,naHHWX TO'IKaX. IlpOH3Be

,neHa IIp06HaJI o6pa60TKa CHHMKOB, IIOJiy'leH

HbiX C IIOMOII.(biO HCKpOBOrO CIIeKTpOMeTpa. 

() IlpoooAJtCaAacb o6pa6omKa oaHHblX c 
~eTpOBOH BO,nopo,tiHOH KaMepbi llB3 /3KCrre

pHMeHT IIO IIHOH-IIpOTOHHOMY paCCeHHHIO IIpH 

5 r3a/c/. 

() JIBTA npuHuMaAa ytJacmuea rro.nroToa

Ke 3KCIIepHMeHTa lla6opaTOpHH BWCOKHX 

3HeprHH IIO HCCJie,noaaHHIO HeHTpOH-IIpOTOH

HbiX B3aHMO,neHCTBHH B HHTepBaJie 2~5r3B/C. 

Pa3pa6oTKa MeTo~oa 

npKKJia~HbiX BbltiKCJieHKH 

() IlpoooAJtCaAucb /coaMeCTHO c OHMY 

011RI1 H cl>HAH CCCP I aHaJIHTH'IeCKHe H 

'IHCJieHHbie HCCJie,nOBaHHJI HeJIHHeHHbiX ypaB-



TeOpHH nna3Mhl H penHTHBHCTCKHX 

JneKTpOHHhiX H JneKTpOHHO- HOHHhiX KOnen; 
B CBHJH c pa3pa6oTKOH a OHRH KonneKTHB
Horo MeTo,na ycKopeHHH. BLmonHeHLI pacqe

Thl ycTOH'IHBOCTH penHTHBHCTCKoro 3neKT

poHHoro KOnLua a cao6o,nHoM npocTpaHcTae. 

llpoae,neHl.JHCneHHhlHaHanHJHenHHeHHOHCTa

JJ:HH pa3BHTHH pa,nHaUHOHHOH HeyCTOHl.JHBOCTH, 

Hal.JHHaH C HC1.fe3aiOIUe ManhiX BOJMyii.J;eHHH 

BnnOTh JJ:O HaChlii.J;eHHH. llpH 3TOM y,nanOCh 

npocne,nHTh JJ:HHaMHKY pa3BHTHH HeyCTOHl.JH

BOCTH H onpe,nenHTh OKOHl.JaTenhHhie napa

MeTphl KOnhn;a, 'ITO nOJBOnHeT OUeHHTh 3~

~eKTHBHOCTh KOnneKTHBHOrO MeTo,na H Bhl-

6paTh OnTHManhHhie napaMeTphl HH:lKeKUHH. 

lloJiyl.JeHHhie pe JynhTa Thl nOJJ:TBep:lK,neHhl 3K

cnepHMeHTanhHO. B pa6oTe c.nenaHhl TaK:lKe 

BhiBOJJ:hl l.JHCTO TeopeTHl.JeCKOrO xapaKTepa, 

nOJBOnHIOII.J;He nyqme nOHHTh HeyCTOHl.JHBOCTH 

HeJIHHeHHhiX CHCTeM. 

lfJyqanoch HBneHHe HOHHO- :}ByKOBOH Typ-

6yneHTHOCTH B nnOTHOH nonHOCThlO HOHHJH

poaaHHOH nnaJMe. HaH:,neHLI HHKpeMeHThi He

ycTOHl.JHBOCTH H aenH'IHHa nopora. Dpoae.ne

Hhl pa60Thl no COJ,naHHIO anropHTMa H KOMn

neKca nporpaMM ,nnH onpe.neneHHH MarHHTHo

ro nonH a.nre Ja Topa I a,nHa6a TH'Ie cKoro reHe

paTOpa JapH:lKeHHhiX TOpOHJJ:OB/. 

0 CoeMecmHo c Jla6opamopuei1 .RoepHbiX 
npo6AeM U3Y'tQAQCb 3Q6UCUMOCmb (JopMbl nytt
KQ OT YCKOpHIOIUe ro HanpH:lKe HHH H cna,na Mar

HHTHOrO nonH npH nOMOIUH pacl.JeTa Ha 3BM 

pa,nHaJILHo-~aJoaoro JJ:BH:lKeHHH qacTHU. Pac

CMOTpeH npouecc ~OpMHpOBaHHH nyl.fKa B Te

l.JeHHe BpeMeHH JaXBaTa C yl.feTOM H3MeHeHHH 

JJ:HanaJOHa ~a3 l.JaCTHU, JaXBaThiBaeMhiX B 

pe:lKHM YCKOpeHHH. 

0 IIpoeeoeHbl pa6ombl no ycoeepweHcmeo
eaHu10 npozpaMMbl 03ATP /o6paTHaH Ja,naqa 

TeopHH pacceHHHH/ ,nnH cnyl.faH l = 0 H no 

COJJJ:aHHIO MaTeMaTHl.JeCKOrO anropHTMa ,nnH 
cnyl.faH l = 2 . C,nenaHa oueHKa TO'IHOCTH 

BOCCTaHOBJieHHH noTeHI.J;Hana B3aHMOJJ:eHCTBHH 

C nOMOIUhlO nporpaMMhl 03ATP B JaBHCHMO

CTH OT Bhi6opa Hal.fanhHOrO nOTeHI.J;Hana. 

.. ... 
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0 Memoo pacttemaKaaHTOBOMexaHH'IecKoH: 

Ja,nal.JH Tpex Ten pa3pa6aThiBanCH COBMeCTHO 

c JIT <I>. CocTaaneHa H onpo6oaaHa nporpaM

Ma Bhll.JHCneHHH C06CTBeHHhiX 3Ha1.feHHH H 

co6cTBeHHhiX ~YHKUHH Ja,nal.JH IIITypMa-JIHy

BHnnH ,nnH CHCTeMhl JJ:H~epeHI.J;HanhHhiX ypaa

HeHHH. 

0 PacwupeH KOMnAeKc npozpaMMMo,nenL
Hhtx pacl.feToa caoH:cTa cno:lKHhtx aToMHhtx 

H,nep . HanHCaHa HOBaH nporpaMMa Ha <I>OPT

PAHe ,nnH Bhil.JHcneHHH KOJ~~HUHeHTOB Kne6-
wa- r op,noHa. Dpoae,neHLI TeopeTHl.feCKHe Hc

cne.no aaHHH MeTo,noa peweHHH Ja,nal.JH o co6-

cTae HhiX ~YHKUHHX ,nnH ypaBHeHHH llipe,nHH

repa . 

0 CoeMecmHo c JIHC/> paccMompeHbl eo
npocbl 6bl6opa U pacttema ~OKyCHPYIDIUeH CHC

TeMhl nHHeHHOro HHJJ:YKUHOHHOrO YCKOpHTenH 

Ha 3 0 M3B. 

0 IloAytteHbl npu6AUJICeHHble 6blpaJICeHUJI 
,nnH H OHH3aUHOHHhiX noTeph H npo6eroB 6hiCT

phiX l.JaCTHU. lloKaJaHO, 'ITO ~OpMyna JieTe

Jinoxa .nJIH HOHH3aUHOHHhiX noTeph 3HeprHH 

6hiCTPhiMH JapH:lKeHHhiMH l.JaCTHUaMH MO:lKeT 

6LITh cae,neHa K 6onee npocThiM npH6nH:lKeH

HhiM Bhipa:lKeHHHM, a JaBHCHMOCTh npo6er-

3Hepr HH y,nanOCh nonyl.JHTh B aHanHTHl.JeCKOM 

BH,ne . llpH 31'0M TOl.JHOCTh Bhll.JHCneHHH no

Teph 6y,neT He xy:lKe ±So/o., a npo6eroa±/2- 4/o/o. 

CJiyx6a 

MaTeMaTeMaTHtleCKOJi HHcpOpM~HH 

H AOKyMeHT~HH 

nononHHnach 6H6nHo-

TeKa MaTeMaTHl.JeCKOH JJ:OKyMeHTaUHH 3BM 

OHRH . PerynHpHo paccLmanHch HH~opMan;H

OHHht e MaTepHanhi 0 MaTeMaTHl.feCKOM o6ec

ne1.fe HHH HCnOnhJyeMhiX B HHCTHTyTe JneKT

poHHhiX Bhll.JHCnHTenhHhiX MaWHH B Hayl.JHhie 

yqpe)KJJ:eHHH cTpaH - yqacTHHU OHRH. 
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Oopa6oTKa 

~HRbMOBOi HH~OpM~HH 

llo 3a,IJ;aHHIO na6opaTOpHH BbiCOKHX :mep 
f'HH H fi,IJ;epHbiX npo6JieM H3MepeHO Ha dJOTO ~ 

rpadJHfiX C ny3LipbKOBbiX KaMep 212 TbiC fi 'l 
rpeKOB; C HCKpOBbiX H CTpHMepHbiX KaMep " 
82 TbiCfi'IH TpeKOB; liPOCMOTpeHO C 2-MeTpO· 
soil nponaHoaoii, 1-MeTpoaoii ao,IJ;opo,IJ;Hoii H 
HCKpoaoii KaMep JIB3 93 TLICfi'IH d>oTorpa 
<iHii, HaH,IJ;eHO Ha 3THX CHHMKaX 30 TbiC fi 'l 
C06LITHH. 

ABTOM8THlleCKHe CHCTeMbl 

o6pa60TKH ~HRbMOBOi HH<IJOpM~HII 

<> B coopyJKecmee co cneijUQAUCT/IQMU Pll" 
00 npeonpUJITIIUU r ,4P u UHCTIIUTIIYT/106 CCCP 
npO,IJ;OJI)I(a.IIHCb pa60Tbl no H3rOTOBJieHHIO CKa· 
HHPYJO~ero ycTpoiicTBa "CnupanLHLIH H3Me
pHTeJIL" H no,IJ;rOTOBKe TeXHH'IeCKOH ,IJ;OKY" 
MeHTaUHH ,IJ;Jlfi BLinYCKa npOMbiWJieHHOCTbiO 
B 1972-1973 ro,IJ;aX napTHH TaKHX YCTaHOBOK. 
B JIBTA CMOHTHpOBaH H HaCTpaHBaeTCfi nep· 
BLIH o6pa3eu cnupaJILHoro H3MepHTeJifi. Be
,IJ;eTcfi KOMnJieKCHafi OTJia,IJ;Ka BCeH ycTaHOBKH. 

Co3,IJ;aHa qacTL nporpaMM MaTeMaTH'Iec
Koro o6ecne'leHHfi cnupanLHoro H3MepHTeJifi, 
o6"Le.nHHeHHLIX no,IJ; Ha3BaHHeM "~HJihT P ". 
IIporpaMMLI KOMnneKca "~HJih TP" OT,IJ;eJifiJOT 
noJie3HYIO HHdJOpMaUHIO OT WYMOB nyTeM ono-
3HaBaHHfi TpeKOB B Ha'laJibHOH 06JiaCTH~Ka · 

HHPOBaHHfi /10·15 BHTKOB CnHpaJIH/ MeTO" 
,IJ;OM rHCTOrpaMMHpOBaHHfi H ,IJ;aJILHeiiwero 
npocmr>KHBaHHfi TpeKOB no BCeH 06JiaCTH CKa• 
HHpoaaHHfi. Ha BLIXO,IJ;e nporpaMMa "~HJih T P " 

<llopMHpyeT ,IJ;aHHble ,IJ;Jlfi HCnOJib30BaHHfi B 
reoMeTpH'IeCKoi nporpaMMe TPEill. 3aaep
weHa OTJia,IlKa KaJIH6pOBO'IHOH nporpaMMW 
"KAJIHiiP" ,IJ;Jifi cnupaJILHoro H3MeJ.jHTen• 
Ha 'IHCJIOBOM MaTepuane, nony'leHHOM c no
MO~LJO MaTeMaTH'IeCKOrO MO,IJ;eJIHpOBaHHfi , a 
TaK)I(e OTJia,IJ;Ka TpaHCJifiTopa c fi3LIKa KOll
JIAH B aBTOKO,IJ; 3BM TPA-1001. ... ·• 



83. Ilepe&lii o6pa3el.l cKaHupy101J1ezo aemo
Mama "CnupaA&H&lii U3MepumeA&" CMOHmupo
eaH u HacmpaueaemcJI e JIBTA. AemoMam 
npeOHQ3HQ'l€H 0/IJI o6pa60111KU CHUMK06 C 
60/lbUlUX /OOHO- U 06YXMe11lp06blX/ JICUOK0-
6000pOOHblX KQMep. 

. ... 
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0 CKaHupy101J1UU aemoMam munaHPDHa
xo.nHncx B pe)I(HMe OIIbiTHOH 3KCIIJiyaTaUHH 

C U eJiblO OTJia,lJ;KH H YCOBeprneHCTBOBaHH.ll. 

OrrH caHa rrporpaMMa yrrpaaneHHH cKaHHpyiO

IUHM aBTOMa TOM H P D, pa6oTaiOIUHM Ha JIHHHH 

c 3 BM CDC -1604A, H paccMoTpeHbi BOJMO)I(

Hwe IIyTH OIITHMH3aUHH pe)I(HMa H3MepeHH.ll 

CHH MKOB C IIY3hlpbKOBhlX KaMep. C~opMyJIH· 

pQB aHbi Tpe6oBaHH.ll H OrpaHHqeHHH, HaKJia· 

.IJ:biBaeMbie Ha rrporpaMMY yrrpaaneHHH aBTO

MaT oM, rrpoaHaJIH3HpoBaHbi rryTH .nocTH)I(eHHH 

MaK CHMaJibHOH IIpOH3BO,lJ;HTeJibHOCTH H3MepH

TeJibHOH CHCTeMbi ,lJ;aHHOH KOH~HrypaUHH. 

Ilpo rpaMMa yrrpaaneHHH HP D peaJIHJOBaHa Ha 

<t>O PT P AHe H aBTOKo.ne KO,[(AII -1. PaccMoT

pe Ha ~YHKUHOHaJibHa.ll CXeMa OTCeBa ~OHOBOH 
HH~opMaUHH .nnx aBTOMaTa HP D . CxeMa oT-
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nuqaeTC11 npOCTOTOH H aBTOHOMHOCTbiO no 
OTHOIIIeHHIO K CKaHHPYIOIIIeMy aBTOMaTyo 

0 BeAacb noozomoeKa K o6pa6omKe Ha 
aemoMame 3JIT • 1 CHHMKOB C HCKpOBOH Ka • 
MepLI Jla6opaTopHH B,n;epHLIX npo6neMo Ilp t>
ae.n;eHa COOTBeTCTBYIOIIIaB MO.D;epHH3aiJ;H11 a s · 
TOMaTao CoJ,n;aHLI ynpaanBIOIIIaB nporpaMMa, 
MaTeMaTuqecKoe o6ecneqeHHe .n;ayx .n;ucnne 
eB, HCnOnb3yeMbiX npH pa60Te aBTOMaTa, a 
TaK)I(e p11.n; TeCTOBLIX nporpaMMo 

0 Co3oaemcR MaKem aemoMamu~ecKozo 
c KaHUPYIOUie 20 ycmpoiicmea A3JIT- 2, npe.n;
Ha3HaqeHHOrO ,n;n11 06pa60TKH CHHMKOB C n y-
3hlpbKOBhlX KaMepo 3aKoHqeHhl KOHCTpyKTOp· 
CKHe pa3pa60TKH MaKeTa, COCTaBneH npOeKT 
HCnonb30BaHH11 ManOR 3BM ,n;n11 ynpaaneHH11 
3THM ycTpOHCTBOMo 

O Pa3pa6omaHa u 3any1J1eHa a 3Kcnny a
Tan;HIO CHCTeMa 6onbiiiHX npOCMOTpOBO " H3 • 
MepHTenLHbiX CTOnOB lillC- 2 Ha nHHHH C 
3BM TP,.Ao IlpH noMOIIIH 3TOH CHCTeMbl a e
,n;eTC11 npOCMOTp CHHMKOB C 2 • MeTpOBOH n p o • 

naHoaoil KaMepLI OH.HH, o6nyqeHHOH nuoHa
MH C HMnynLCOM 40 r3B/Co HanHCaH HOBLIH 
BapHaHT nporpaMMhl ,n;n11 H3MepeHHH MaCOK Ha 
cTonax lillC- 20 HaqaTLI pa6oTLI no Mo.n;ep
HH3aUHH 3THX CTOnOBo 

0 BeeoeHa e 3KcnAyamaquiO U3MepumeA b· 
HQR CUCmeMa H3 nBTHa,n;n;aTH nonyaBTOMaTH· 
qecKHX ycTpOHCTB THna IlYOC, ynpaanBe MLIX 
BbiqHcnHTenbHOH MaiiiHHOH 1i3CM ·40 3Ta c n c
TeMa n03BOnHna nO.D;H11Tb npOH3BO.D;HTen L· 
HOCTb Tpy,n;a onepaTOpOB npH peiiieHHH OT· 
,n;enLHbiX 3a,n;aq Ha 50o/oo B CHCTeMe HCKm o
qeHa 3HaquTenLHaB qacTL pyqHoro Tpy.n;a n pu 
npoaepKe H ucnpaaneHHH nep<iJoneHT 0 HHTeH
CHBHOCTL H3MepeHH11 nOBbiiiiaeTC11 6naro,na p11 
n;enoMy p11.n;y <iJaKTOpOB, B qucne KOTOp biX 
aa)I(HYIO ponL urpaeT yae peHHOCTL on epa TO
pa B npaBHnbHOCTH nonyqaeMbiX pe3ynLTaTOBo 

0 CoeMecmHo c JIB3 pa3pa6oma~ u no
cmpoeH npocMoTpOBhlH cTon YllC- 50-80 n po
CTOH KOHCTPYKUHH .n;n11 npocMoTpa nneHKH, 
3KCnOHHPOBaHHOH Ha O.D;HOMeTpOBOH BO.D;Op O,n;
HOB ny3blpbKOBOH KaMepe o C nOMOIIIbiO CT O
na npOH3BO.D;HTC11 COCTaBneHHe nacnop TOB 

: 

~ 
840 EoAbwue npocMompoeo- U3MepumeAb· 

Hblii cmoAbl EIIC- 2 pa6oma10m Ha AUHUU c 
3AeKmpoHHoii ebi~UCAumeAbHOii MawuHoi1 TP A 0 

lllecmb cmoAoe EIIC- 2 o6oeouHeHbl c TP A e 
cucmeMy, zoe 3BM ynpaeARem npoqeccoM 
U3MepeHUR "MQCOK" HQ CHUMKQX C ny3blpbKO· 
8biX KaMepo CHUMKU o6pa6amb1ea10mcR 3ameM 
Ha cKaHUPYIOUieM aemoMame HP D 0 



85. CucmeMa u3 15 U3MepumeAbHbiX noAy
a6mOMamo6 IIYOC, C6Jl3QHHbiX Henocpeocm-
6eHHo C 3AeKmpOHHOU 6bi'IUCAUmeAbHOU MQ
UJUHOU E3CM-4, ucnoAb3yemcJl OAJl o6Mepa 
¢omozpa¢uil c oeilcm6Y10UIUX 6 OHJIHny3blpb
K06biX KaMep. CucmeMa no360AJlem npou36o
oumb 6 npOfleCce U3MepeHUJl QHQAU3 6600UMOU 
6 MQUJUHY UHr/JOpMQfiUU U UCnpa6AJlmb OUJU6KU 
onepamopo6 UAU annapamypbl. 

. -
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HaB:.n.eHI;IbiX co6biTHH .n.n.11 .n.anbHeB:rnero HX 
06Mepa Ha nonyaBTOMaTH'IeCKHX H3MepHTenb
HbiX npH6opax IIYOC- 1. YIIC- 50-80 o6e cne
'IHBa eT npOCMOTp nneHKH lliHpHHOH 80 MM 
I KaK c nep¢opauHeB:, TaK H 6e3 Hee/ H 
50 MM /6e3 nep¢opaUHH/ npH MaKCHManb
HOH .n.nHHe Ka.n.pa 160 MM. B HacTonr~ee ape
MJI B JIB T A H .n.pyrHx na6opa TOPH.RX JKcn
nyaTHpyeTCJI 20 TaKHX CTOnOB, HX pa6oTa 
OTnH'IaeTCJI BbiCOKOH Ha,LJ,e)I(HOCTbiO. 

O H3 IJCCP noAy'leHbl 06a npocMompo-
6biX cmoAa THna CAMET, KOTOpbie 6y.n.yT 
HCn nb30BaTbCH ,LJ,nH 06pa60TKH CHHMKOB C 
.LJ.BY XMeTpOBbiX ny3blpbKOBbiX KaMep. 

MeTO.lU>I 

BH3yaJibHOf'O npe~CTaBJieHH~ 

HH~OpMaQHH ·Ha 38M 

C.n.aHbi B JKcnnyaTaUHIO Ha 3BM CDC-
1604A OCUHnnorpa¢ CO CBeTOBhlM KapaH,LJ,a
lliO /OCK/ H 6H6nHOTeKa ,LJ,HCnneHHbiX npo
rpaMM o6IUero H cneuHanbHOro Ha3Ha'leHHH. 
OcyiUeCTBneH HOBbiH 6biCTpo.n.eB:cTBYIOIUHH pe

)I(HM CBJI3H OCK c Bbi'IHCnHTenbHOH MarnH
HOH Ji3CM -4. K OCK no.n.KniO'IeHbi reHepa
TOp CHMBOnOB, reHepaTOp BeKTOpOB H KOHT
ponn ep. IIo.n.roTosneHa TeXHH'IecKa.R .n.oKy
Me HTaUHH .n.n.11 cepHH H3 7 lliTYK ocuHnnorpa
<t>os co cseTOBbiM KapaH.n.arnoM. CepH.R 3any
IUeHa B npOH3BO,LJ,CTBO B IJ,3Me 011Jifl. 3a
KOH'IeHbl pa3pa60TKH H H3rOTOBneHHe OCHOB
HbiX y3nOB rpa¢H'IeCKOrO ,LJ,HCKne.R. 

Te'leHHe ro,LJ,a COBMeCTHO C ,LJ,pyrHMH 
na6opaTopHHMH OHJII1 senHcb pa6oTbi no npH
Me eHHIO .n.Hcnnees .n.n.11 perneHHJI pa3nH'IHbiX 
Ja.n.aq: pac'leTa noneB: H JneKTpOHHo-onTH
qecKHX CHCTeM, 3a,LJ,a'IH TpaHcnopTHpOBKH 3a
p.R)I(eHHbiX 'laCTHU, MO,LJ,enHpOBaHHJI cne,LJ,OB 
s cTpHMepHbiX KaMepax CKM-200 H 
CKM - 100, o6pa6oTKH <l>HnbMOBOH HH<l>opMa
UHH C TpeKOBbiX KaMep . 
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OTAEA HOBbiX 

METOAOB 

YCHOPEHIIIA 

-.. 

" 

HaH6onee cyw;ecTBeHHbiMH pe3ynLTaTaMH 
pa60Tbi OT.nena HOBbiX MeTo,noa ycKopeHHH 
B 1971 ro,ny HBJI.IIIOTCH: 

- <lJopMHPOBaHHe CTbiKa MarHHTHbiX no
neil a.nre3aTopa H nepexo.nHoro yqacTKa, a 
TaK)I(e no.nroTOBKa 3KcnepHMeHTOB no ycKo
peHHIO Konen a pe3oHaTopax; 

- MOHTa)l( ycKopHTenH 3neKTpOHOB CH
JIYH.D: c HOMHHanbHbiMH napaMeTpaMH 3 M3B, 
2000 a H ycKopeHHe raJoc<PoKycHpoaaHHoro 
ny'IKa Ha OnbiTHOH ceKUHH YCKOpHTenH ,no 
3HeprHH 500 K3B; 

- nony'leHHe yCTOH'IHBOH pa60Thl Tenno
ro pe30HaTopa c napaMeTpaMH 90 KB/CM 
npH MarHHTHOM none 10 4 rc; 

- pa3pa6oTKa MeTO.I(OB H3MepeHHJI napa
MeTpOB 3neKTpOHHOrO KOnbi.J;a Ha pa3nH'IHbiX 
3Tanax ero coJ.naHHH H ycKopeHHH; 

- HanhlneHHe nneHKH HH06HH Ha nepBhlH 
pa60'IHH 3K3eMnnHp pe30HaTopa KpHoreHHOH 
YCKOpHIOI.UeH ceKUHH; 

- pa60Tbl no MOHTa)l(y KOnbUeTpOHa; 
- H3roToaneHHe KaMepbi a.nreJaTopa-2, 

npoae.neHHe ee HCnbiTaHHii; 
- BhlnycK pa6oqero npoeKTa YCKOpHTenH 

CHJIYH.D: Ha cTa,nHH onbiTHoro o6pa3ua. 
B 1971 ro.ny OT .nen HOBbiX MeTo,noa ycKo

peHHH nony'IHn B 3KCnnyaTaUHIO HOBbiH na6o
pa TOpHbiH KOpnyc. 

Pa60Tbl 

Ha MO,neJIH 

KOJIJieKTHBHOrO YCKOpHTeJIH 

Pa3pa6oTaHa H H3roToaneHa annapamypa 
0/lJl U3MepeHUJl UMny/lbCHbiX MQ2HUmHbiX no
/leQ C BhlCOKOH TO'IHOCTbiO /OTHOCHTenbHaJI 
norpeiiiHOCTb- 0,1o/o, a6coniOTHaH - 1o/o/. 

B MOOe/lU aoze3amopa, HCnonb3yeMOH B 
3KCnepHMeHTaX, HMnynbCHOe MarHHTHOe no
ne xapaKTepH3yeTCJI 'laCTOTOH OKOnO 1 KrU, 
a HMnynbCHOe MarHHTHOe none yCKOPHIOI.UeH 
ceKUHH H nepexo.nHoro yqacTKa - qacToToii 
16 ru. CTbiKOBKa 3THX noneii HBnHeTcH o.n-



. -
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86. MooeAb KOAAeKmueHozo ycKopumeAR. 
a/ BHympeHHUU euo aoze3amopa. 
6/ KoMMymupy10UJUU pa3pROHUK, paccttumaH
Hbi U Ha 11101<U nopJIOKa 300 Ka . 
e/ JiepexoOHbiU yttacmoK MOOeAu ycKopumeAJI. 
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HOB H3 Ba:lKHhiX Ja.n;a'-1, ee pemeHHIO 6 hiJIH 

nOCBHI.QeHbl pa60Thl BTOpOH nOnOBHHhl 197 1 r o

.n;a. C nOMOI.QhlO CHCTeMhl "3BM + .IJ:HCnn eif" 

no.n;6Hpanacb KoHqJHrypan;HH Ka TymeK, c o_3-

.n:aroi.QHX Tpe6yeMoe MarHHTHoe none . 3aT eM 

Ha Mo.n;enH a.n:re3aTopa MarHHTHhiMH H3 M e

peHHHMH YTO'-IHHnacb ¢aKTH'-IeCKaH KOH¢Hry

pan;HH nonH B MOMeHT BpeMeHH, COOT

BeTCTBYIOI.QHH npOXO:lK.IJ:eHHIO KOnhn;a. IlpH CBO

pa'-IHBaHHH KOnbi.J;a Ha BCeX CTa.IJ:HHX 3 TOrO 

npouecca o6ecne'-IHBaeTcH n = 0,4~0,08. IlpH 

BhiBO.IJ:e KOnbi.J;a rpa.n;HeHT MarHHTHOrO n o nH 

COCTaBnHeT HeCKOnhKO 3/CM Ha .n;nHHe YC K O

peHHH 60 CM. <l>opMHpOBaHHe nonH Ha CTbiKe 

a.n:re3aTopa H nepexo.n;Horo yqacTKa o6ecn e

'-IHBaeTCH KOppeKTHpyiOI.QHM BHTKOM. lf3 r o

TOBneHbl TaK:lKe KaTylliKH .n;nH C03.n;aHHH He o 6-

XO.IJ:HMOrO pacnpe.n;eneHHH MarHHTHOrO ITOnH 
B nepexo.n;HOM yqacTKe, npose.n;eHhl MarHHT

Hhie H3MepeHHH. 

H06ble rflOKYCUPY101JIUe JlUH3bl u oonoJlHU
mellbHble KamywKu c.n:enaHhi H ycTaHosneHhi 

Ha 3neKTpOHOnpOBO.IJ:e HH:lKeKTOpa /JIIIY-
3000/. B pe3ynhTaTe 3Toro TOK ny'-IKa B 

YCKOpHTene ysenH'-IHnCH B 1 ,5 pa3a. 

3aKOH'IeHa pa6oma Ha menJlbiX pe3oHamo
pax no H3y'-leHHIO BbiCOKO'-IaCTOTHOrO pa3pH

.n:a B MarHHTHOM none. IIpose.n;eHo ycosep

meHCTBOBaHHe 3neMeHTOB BhiCOKO'-IaCTOTHOH 

CHCTeMhi. IIonytreHa HanpH:lKeHHOCTh 3neKT

pH'-IecKoro nonH B pe3oHaTope E = 90 KB/CM 

npH HanH'-IHH MarHHTHOrO nonH - 10 4 rc. 

3TH napaMeTpbl CHCTeMbl .IJ:OCTaTO'-IHhl .n;nH 
Hal.fana 3KcnepHMeHTOB no ycKopeHHIO Konen;. 



CHJIYH.n; 

Ha orrLITHOH ceKUHH ycKopuTerrx CHJIYH,ll; 

OTpa6aTLIBaJICH pe)I(HM YCKOpeHHH ra3ocdJo· 

KYCHpOBaHHOrO rryqKa. Y CKopeH 3JieKTpOH • 

HbiH rryqOK C TOKOM 2000 a ,no 3HeprHH 

500 K3B. O,nHoapeMeHHO aerrucL 3Kcrrepu

MeHTLI IIO BLI6opy KOHCTPYKUHH yCKOpHTeJib: 

HOH Tpy6KH H HJyqarrucL ycrroaux rrpoxo)l(_ne

HHH ra3oc4JoKycupoaaHHoro nyqKa. 

3aBepweHbl MOHTa)l( H 3JieKTpHqecKaH Ha· 

rra,nKa acero ycKopuTerrx CHJIYH,ll;. 

llpoae,neHbl 3KCIIepHMeHTbl C aBT03MHC

CHOHHLIM I<aTO.L{OM, B pe3yJILTaTe KOTOpbiX 

IIOJiyqeH TOK C MHOrOHrOJILqaToro KaTO,na 

- 800a rrpu Hanpx)l(eHHH reHepaTopa 230 KB. 

A~re3aTop-2 

H3roToarreH apMupoaaHHLIH aapuaHT sa

KYYMHOH KaMepLI a.nreJaTopa-2. Ee BHyT

peHHHe CTeHKH BbiiiOJIHeHbl H3 Hep)l(aBeJOIUeH 

CTaJIH TOJIIUHHOH 0,5 MM, aTMOCdJepHOe ,naB· 

JieHHe BOCIIpHHHMaiOT BHeWHHe CTeHKH H3 

crroucToro rrrracTHKa. KaMepa ycnewHo rrpo

wrra aaKyyMHLie ucrrLITaHux, na Hell rrpoae

,I{eHa cepHH MarHHTHbiX H3MepeHHH. 

KoJibQeTpoH 
HaqaTa c6opKa BLICOKoqacTOTHOH Kpuo

reHHo:H YCKOpHJOIUeH CeKUHH KOJILUeTpOHa. 

CHCTeMa BbiCOKOqacTOTHOrO IIHTaHHH H CTa· 

6HJIH3HpOBaHHble HCTOqHHKH IIHTaHHH rpa,nH· 

eHTHbiX COJieHOH.L{OB HaXO.L{HTCH B CTa.L{HH H3 • 

rOTOBJieHHH H HCIILITaHHH, CHCTeMa 3BaKya· 

87. 3aeepweH MOHmaJIC ycKopume/IJI CHJIYH,a 

~ 
• OOHOZO U3 OCH06HbiX Y3/106 KO/I/IeKITIU6HOZO 
ycKopume/IJI. IIapaMempbr ycKopumeAJI: 3Hep
ZUJI ycKopeHHbiX 3/leKITIPOH06 3 M36, ITIOK ny~
KQ 2000 a. 

a 
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88. BeoymcJI pa6ombr Ha ebrcoKo~acmomHoii 
Kpuo z eHHOU YCKOPJI10Uieii CeKtJUU KO/IbtJempo
Ha. 
a/ P e3oHamopbl c ¢oKycupy101J1UMU mpy6aMu. 
6/ H cnbrmame/lbHblii ceepxnpoeoOJIIJIUU co/le
Houo /nepeo noMeUieHueM e Kpuocmam/. 
e/ BaKyyMHbiU KOJICYX KpuozeHHOU YCKOpJI· 
10111e ii CeKtJUU. 
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UHH :meprHH H3 OCHOBHOrO coneHOH,n:a H CHC
TeMa MarHHTOMeTpHH ,n:nH KOnhUeTpOHa -
B CTa.D:HH pa3pa60TKH. 

llpoae,n:eHo npo6Hoe HaHeceHHe HH06He
aoro noKphiTHH Ha pa6o•mH: pe3oHaTop Kpiw
reHHOH ceKUHH ycKopHTenJJ. 

TeopeTKt~ecKKe 

KCCJieAOBaHK.H 

Hccne.n:oaaHHH aonpocoa ycToii:qHao cTH 
KOnbUa H H3nyqeHHJI ero B nepHO,n:Hqe cKHX 
CTPYKTypax aenHCh B cne,n:yromHx Hanpaa
neHHHX. HJyqanHcb HenHHeiiHaH cTa6HnHJa
UHH ,n:HnOnhHOH HeyCTOHqHBOCTH H CTa 6H
nH3aUHJI ,n:HnOnhHOH HeyCTOHqHBOCTH a3HMy-
TanbHbiM MarHHTHbiM 
CTa.D:HH ee pa3BHTHJI. 

~ 

noneM Ha nHHeHHOH 
llpOH3BO.D:HnCJI y qeT 

I'} 

BnHJIHHJI KPHBH3Hbl H noneH H3nyqeHHJI Ha 
,n:HnonhHYIO HeycToiiqHaocTb. PaccqHTwaa
nHCh nonH, B036y)l{,n:eHHbie .IJ:BH)I(YJ:UHMCJI 
JneKTpOHHbiM KOnhUOM B CHCTeMe KOaKCH
anbHbiX pe3oHaTopoa. 

KpoMe Toro, HJyqanHcb aonpocbr cTauHo
HapHoro cocTOHHHH caMo<iJoKycHpyromerocH 
nyqKa 6onbiUOH nnOTHOCTH, BenHCb pacqeTbi 
no C03.IJ:aHHIO H yCKOpeHHIO KOnbUa B CHCTe
Max c BHHTOBhiM noneM, pemanacb Ja.naqa 
no HaKonneHHIO HOHOB B KOnbUe. 

llpOBO)J;HnHCb TeopeTHKO-npHKna)J;Hhle 
pacqeTw caepxnpoao.nHJ:UHX caoH:cTB cneuH
anhHhiX cnnaaoa H pacqeTbi, CBH3aHHbie c 
HH)J;HKaUHeH KOnbUa H )J;OnyCKaMH Ha JneKT
poMarHHTHhie nonH. 

Pa3pa6a ThiBanHcb MeTOJJ:hi ynpaaneHHH 
nyqKoM H <lJopMHpoaaHHH noneH: .nnH KonneK
THBHoro YCKOpHTenH C nOMOJ:UbiO 3BM. 



PYHOBOAAW.IIIE Ill 

HOHCYAbTATIIIBHbiE 

OPrAHbl 

MEJ.HAYHAPOAHbiE 

CBA3111 
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AEATEAbHOCTb 

PYHOBOAA W.II1X 111 

HOHCYAbTATII1BHbiX 

OPrAHOB 

89. 3aceoaHue Y<4eHozo coeema 06'beouHeH· 
HOZO UHC1fiU1fiY1fiQ .ROepHbiX UCCAeooea HUU 
/XXXI ceccu.R/. 

-. 

• 
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29-30 MaJI 1971 zooa cocmoJtAacb X X X 
ceccuJI Y'leHozo coeema 06'he.IJ:HHeHHoro HH
CTHTyTa. CoBeT o,n:o6pHn npoeKThl TeMaTH
qecKHX nnaHOB Hay'IHbiX HCCne,n:oBaHHH Ha 
1972 ro.n: H HaMeTHn rnaBHhre 3a,n:a'IH na6o
paTopHH:, o6cy,n:Hn nopH.IJ:OK Bhlpa60TKH n ep
cneKTHBHhlX nnaHOB Hay'IHhlX pa6oT Ha 10-
15 neT H HOBOH nHTHlleTKH 1976-1980 r .r. 
B pa6oTe CoBeTa HawnH oTpa~eHHe Bonp o
cw COBepweHCTBOBaHHH ,n:eHTenbHOCTH cn e
UHanH3HpOBaHHbiX KOMHTeTOB H CeKUHH Y 'le
HOrO COBeTa, a TaK~e BOnpOCbi, CBH3aHHhie 
C ,n:anbHeHWHM ynyqweHHeM opraHH3aUHOHHOH 
CTPYKTYPhi OHJUf. 

CoBeT 3acnywan H o.n:o6pHn ,n:oKna.n: o 
pa3pa6oTKe KonneKTHBHoro MeTo,n:a ycKop e
HHH, KOTOpbiH MO~eT 6biTb nono~eH B OCHOBY 
6y,n:yruHx nporpaMM. l>hrn paccMoTpeH x o.n: 
BbiiTOllHeHHH nporpaMMbi HCCne,n:oBaHHH Ha 
YCKOPHTene 76 r3B B CepnyxoBe. 

J>wno YTBep~,n:eHo peweHHe ~IOPH o npH
cy~eHHH npeMHH OHRH 3a ny'lwHe pa6o
Thi, BbrrronHeHHhre B 1970 ro,n:y. Co BeT 3a
cnywan npe.n:no~eHHe ~IOPH o6 H3MeHeHHHX 
H ,n:ononHeHHHX K npHHHTOMY B OHRH "Tio
no~eHHIO 0 nopH,n:Ke npHcy~eHHH npeMHH" 
H, Y'IHThlBaH paCWHpeHHe TeMaTHKH H B03" 
pOCWHH ypOBeHb MeTO.IJ:H'IeCKHX HCCne,n:oBa
HHH, nOCTaHOBHn BBeCTH e~ero,n:HO ,n:Be BTO
pbie npeMHH OHRH BMecTo o,n:Hoii. 

Y'leHwii coBeT o,n:o6pHn npoeKThl nnaHoB 
COTPY.D:HH'IeCTBa na6opaTopHH: OHRH c Ha-
Y'IHo-Hccne,n:oBaTenhCKHMH opraHH3aH;HHMH 
CTpaH-y'laCTHHU, a TaK~e nnaHbi npOBe,n:eHHH 
Hay'IHhiX coBeruaHHH H yqacTHH OHRH B 
Me~,n:yHapo,n:HbiX KOHcPepeHUHHX 1972 r o,n:a. 

CocToHnHcb Bhr6ophr Ha .n:on~HOCTH 3a
MeCTHTeneH: ,n:HpeKTOpOB na6opaTOpHH. 

Y'leHblii coeem no rjju3uKe 8biCOI<UX 3Hep
zuii H ero KOMHTeTbi /cf>OTOJMYllbCHOHHbiH, 
KaMepHhiH H KoMHTeT no JneKTPOHH:biM JK
cnepHMeHTaM/ 3ace.n:anH B 1971 ro.n:y ,n:Ba~
.IJ:bi. Y'leHbiH coBeT /XII ceccHH 17-20 MaH, 
XII I ceccHH 18-19 HOH6pH/ 03HaKOMHncH 
C 3KCnepHMeHTanbHOH nporpaMMOH HCCne,n:o
BaHHH OHRH Ha )fe;KOPHTene 70 r3B B Cep-

It 

nyXOBe, XO.IJ:OM BbiiTOnHeHHH TeMaTH'IeCKHX 
nnaHOB OHMY, JIB3, JIRTI HJIBTAB 1971 ro
.D:Y H TeMaTH'IeCKHMH nnaHaMH na6opaTOpHH 
Ha 1972 ro.n:. l>hrnH 3acnywaHhi ,n:oKna,n:hr no 
OCHOBHbiM TeMaM Hay'IHbiX pa6oT, a TaK~e 
0 nporpaMMe MO,n:epHH3aUHH CHHXpocl>a30Tpo
Ha, 06 HCnOllb30BaHHH 3BM B na6opaTOpHHX, 
0 HOBOM MYllbTHnporpaMMHOM pe~HMe pa6o
Tbl 3BM 1>3CM-6 H PH.D: ,n:pyrHX. 

Ha 3ace,n:aHHHX <Pomo3MYAbCUOHHozo Ko
Mumema /12 MaH, 17 HOH6pH/ o6cy~,n:anHCb 
Bonpocbr coTpy,n:HH'IeCTBa OHRH H rpynn H3 
CTpaH-y'laCTHHU HHCTHTyTa Ha 6a3e cPOT0-
3MYllbCHOHHOrO MaTepHana, o6ny'leHHOrO Ha 
ycKopHTene B CepnyxoBe H Ha CHHxpocl>a3o
TpoHe OHRH. 

KaMepHblii KOMumem /10-12 MaH, 16-17Ho
H6pH/ paCCMOTpen H o,n:o6pHn nporpaMMY HC
cne,n:oBaHHH Ha .IJ:BYXMeTpOBbiX nponaHOBOH H 
BO.IJ:OPO.D:HOH KaMepax, ycTaHOBlleHHbiX Ha cep
nyXOBCKOM ycKopHTene, nporpaMMY o6nyqe
HHH H ycoBepweHCTBOBaHHH 100-caHTHMeT
poBoii BO.D:OPO.D:HOH KaMe phi, o,n:o6pHn nporpaM
MY o6ny'leHHH ny3hlpbKOBhlX KaMep Ha CHH
xpocl>a30TpoHe OHRH, cocTaBHn CBO.D:HYIO Ta-
6nHUY 3aHBOK oT,n:enhHhiX rpynn OHRH H 
CTpaH - yqaCTHHU HHCTHTyTa Ha cPOTOrpacPHH 
C pa3llH'IHbiX KaMep, pewHn PH.D: BOnpOCOB, 
CBH3aHHhlX c opraHH3auHeii coTpy,n:HH'IeCTBa 
Ha 6a3e MaTepHanoB C .D:BYXMeTpOBOH npo
naHOBOH KaMephl H .D:BYXMeTpOBOH BO,n:opo.n:
HOH KaMe pbr "JliO.D:MHna". 

· KoMumem no 3AeKmpoHHbiM 3KcnepuMeH
maM I 12- 14 MaH, 17 HOH6pH/ 3acnywan OT
'leT hi rpynn, npOBO.IJ:HIUHX HCCne,n:oBaHHH Ha 
cepnyXOBCKOM YCKOpHTene C nOMOIUbiO JneKT
pOHHbiX MeTo,n:oB: no pereHepauHH K 0 -Me3o
HOB Ha BO.IJ:OpO,n:e, 17- e -pacceHHHIO, nOHCKy 
MOHOnonH )l;HpaKa, nOHCKy HOBbiX CBepXTH
~enbiX 'laCTHU H aHTHH,n:ep, 3acnywan HHcPop
MaUHIO 0 COCTOHHHH ,n:en no C03,n:aHHIO Mar
HHTHOrO cneKTpOMeTpa C penHTHBHCTCKOH 
HOHH3aUHOHHOH CTpHMepHOH KaMepOH 
/PHCK/, ycTaHOBOK "cf>OTOH", CKM- 200 
/cTpHMepHaH KaMepa/. KoMHTeT paccMOTpen 
PH.D: HOBbiX npe,n:JIO~eHHH. 



CocmoJlAUCb oee ceccuu Yt~eHozo coeema 
no rjju3uKe HU3KUX :mepzuii: XII ceccHH /19-
21 MaH/ H X II I ce CCHH /25-26 HOH6pH/. 

OcHOBHhiMH sonpocaMH nosecTKH .n;HH 3THX 

CeCCHH 6hlll0 06Cy)I(,D;eHHe XO,D;a BhiiiOJIHeHHH 

TeMa TH'IecKoro nnaHa na6opa TOpHii no <iJHJH

Ke HH3KHX 3HeprHH B TeKy~eM ro,ny, a TaK

)I(e 03HaKOMJieHHe C npoeKTaMH TeMaTH'IeC

KHX nJiaHOB H nJiaHOB Me)I(,D;yHapO,D;HOrO co

Tpy,nHH'IeCTBa Ha 1972 ro,n /MaHCKaJI CeCCHH/ 

H yTO'IHeHHe 3THX nJiaHOB nepe,n yTBep)l(,ne

HHeM HX Y'leHhiM coseT oM OIUIH /HoH6pbcKaH 

ceccHH/. Ilo.npo6Ho o6cy)l(,nanach Hay'IHaH 

,neJITeJihHOCTh lla6opaTOpHH HeHTpOHHOH <iJH-

3HKH /XI I ceccHH/ H lla6opaTopHH H,nepHhiX 

peaKUHii /XIII ceccHH/. ohinH JacnyrnaHhi 

,ll;OKJia,D;hl pyKOBO,ll;HTeJieii: Hay'IHhiX rpynn. 

B ueHTpe BHHMaHHH Y'leHoro coseTa no 

<iJH3HKe HH3KHX 3HeprHH HaXO,ll;HJIOCh C03,na

HHe H COBeprneHCTBOBaHHe OCHOBHOrO o6o

py,noBaHHH HHCTHTyTa ,D;JIH H3y'leHHH CTpyK

Typhl aTOMHOrO H,D;pa H KOH,D;eHCHpoBaHHhiX 

cpe.n. OT,neJihHoe Jace.naHHe 6hmo nocsJI~e

HO nOJIO)I(eHHIO ,neJI B CTPOHTeJibCTBe MO~HO

ro HMnyJihCHoro peaKTopa HE P- 2 H no.nro

TOBKe K Hay'IHhiM pa6oTaM Ha HeM. Pac

CMaTpHBaJICH BOnpoc 0 COCTOHHHH pa,nHo-

3JieKTpOHHKH ,ll;JIH HCCJie,ll;OBaHHH no <iJH3HKe 

HH3KHX 3HeprHii. KpoMe Toro, Ha o6eHx cec

CHHX 6binH 3aCJiyrnaHhl H 06Cy)l(,neHbl OT'IeTbl 

npe,nce,na TeJieH cneuHaJIH3HpOBaHHhiX KOMH

TeTOB CoseTa o .neHTeJihHOCTH KoMHTeTa no 

H,nepHoii: <lJH3HKe H KoMHTeTa no Heii:TpOHHoii 

<lJH3HKe. 

. -
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Ilo· peKoMeH.nauHH Y'leHoro coseTa B Ho

H6p e 1971 ro.na 6hmo opraHH3 osaHo pa6oqee 

cose~aHHe no o6pa6oTKe cneKTpoMeTpH'Iec

KOii HH<iJOpMaUHH C nOMO~hiO Bhi'IHCJIHTeJib

Hh! X MailiHH. 

KoMumem no JlOepHoii rjju3uKe nposen B 

1971 ro.ny .nsa Jace.naHHH. Ha nepBOM /10-
12 MaH/ o6cy)l(,naJIHCh HTOrH Me)l(.nyHapo.n

Hor o· CeMHHapa no HCCJie,D;OBaHHIO aTOMHOrO 

H,D;p a C nOMO~hiO 3apJI)I(eHHhiX 'laCTHU H 6hi

Jia o.no6peHa peKoMeH.nauHH oprKOMHTeTa ce

MHHapa 0 paCiliHpeHHH nporpaMMhl TaKHX pa-

60T Ha ny'IKax ycKopHTeneii: OHJIH. Ha Ho

H6 hCKOM 3ace,naHHH paCCMaTpHBaJIHCh nep

cne KTHBhl HCCJie,D;OBaHHH C nOMO~hiO ycKopeH

HhiX T JI)I(eJibi:X HOHOB Ha TaH,neMe H3 UHKJIO

TpOHOB lla6opaTOpHH JI,nepHhiX peaKUHH, a TaK

)I(e npo6JieMhi COOpy)l(eHHH YCKOpHTeJIH T JI)I(e

JI~X HOHOB, OCHOBaHHOrO Ha KOJIJieKTHBHOM 

MeTo.ne ycKopeHHH. 

KoMumem no HeiimpoHHoii rjju3uKe TaK)I(e 

np sen .nsa Jace,naHHH. 3acnyrnas c"oo6~eHHH 

Ha'laJihHHKOB OT,D;eJIOB lla6opaTOpHH HeHTpOH

HOH <PH3HKH o TeMaTH'IeCKHx nnaHax Hayq

Hoii .neHTeJihHOCTH Ha 1972 ro.n, KoMHTeT 

OCH OBHOe BHHMaHHe y,neJIHJI TeMaTHKe HCCJie

,ll;OB aHHH no <iJH3HKe KOH,D;eHCHpOBaHHhiX cpe,n. 

KoMHTeT o6cy,nHJI sonpoc o no.nroTOBKe <PH-

3H'IeCKHX YCTaHOBOK K H3MepeHHHM Ha CTpOH

~eMCH peaKTope HEP- 2. 
06a KOMHTeTa nOCBHTHJIH 'laCTh CBOero 

Bpe MeHH 03HaKOMJieHHIO C HOBhiMH TeMaMH, 

KO T opbie npe.nnaraeTCH pa3pa6aThiBaTh Ha 

6a 3 0BhiX ycTaHOBKax OHJIH. 
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Ha COHCKaHHe npeMHH 06'be,IJ;HHeHHOrO HH· 
CTHTyra H,IJ;epHLIX HCCJie,IJ;OBaHHH 3a 1970 ro,n; 
6LIJIH BLI,!l;BHHYTLI JIY'IIIIHe HaytfHO- HCCJie,IJ;OBa
TeJILCKHe H HaytfHO·MeTO,!l;HtfeCKHe pa60Thl, 
BLIITOJIHeHHLie COTpy,n;HHKaMH HHCTHTyTa. 

PeiiieHHeM YtfeHoro coaeTa OHJUi OT 
30 MaH 1971 ro,n;a npHCy)l(,!l;eHLI npeMHH 3a 
cne.n;yro~He pa6oTLI. 

HayqHo-HccRe~oaaTeRbCKHe 

pa6oTbl 

Ilepea.R npeMUJI 3a pa6oTy "An~o¢a-pacna.n; 
HeiiTpOHHLIX pe30HaHCOB H,n;ep", aBTOpLI: 
H.KBHTeK, IO.TI.llonoa, M.lliiiHTyna, K.r .Po
,n;HoHoB, P .cJ> .PyMH, M.CT3MITHHLCKH, M.cJ>no
peK, B.H.cJ>ypMaH, H.BHnLrenLM. 

~ee emopble npeMuu 3a pa6oTLI 
1. "HeJIOKaJILHaH TeOpHH KBaHTOBaHHOrO 

CKaJIHpHoro ITOJIH", aBTOp: r .B.E¢HMOB; 
2. "113MepeHHe ITOJIHhlX CetfeHHH B3aHMO

,n;eHCTBHH ITHOHOB C npOTOHaMH MeTO,!l;OM qe
peHKOBCKOrO ro.n;ocKona", aBTOphl: IO.T . Eop-
3YHOB, H.rHop,n;3HecKy, JI.E.ronoaaHoB, 
B.H.3y6apea, B.H.HaaHoB, B.JI .Ma3apcKHH, 
H.C.Mopo3, B.E.Pa.n;oMaHoB, B.C.CTaBHH
CKHH, A.ll.QBHHeB. 

HayqHo-MeTO~HqecKHe 

pa6oTb1 

Ilepea.R npeMUJI 3a pa6oTy "3KcnepHMeH
TLI ITO YCKOpeHHIO anL¢a·tfaCTHII KOJIJieKTHB· 
HhlM MeTo,n;oM", aaTopLI: B.TI.CapaHuea, 
B.TI.PaiiieBCKHH, A.K.KaMHHCKHH, B.H.MH
poHoB, B.TI.cJ>apTyiiiHLiii, B.r .HoBHKOB. 

Bmopa.R npeMUJI 3a pa6oTy "YcKopeHHe 
H BLIBO,!l; nytfKa ,n;eHTpOHOB H3 CHHXpo¢a30TpO
Ha OHJIH", aBTOphl: IO.,!l;.Ee3HOrHx, JI.ll.3H
HOBLeB, H.E.HcCHHCKHH, r.C.Ka3aHCKHH, 
A.H.MHxaiinoa, B.H.Mopo3, H.H.llaanoa, 
r .TI.lly'IKOB. 



IlpHHHMa11 BO BHHMaHHe BLICOI<yJO OI.J;eH· 
I<Y, ,!l;aHHYJO pa6oTe "lf3ny'leHHe BaaHnoaa
qepeHI<OBa H ero npHMeHeHHe B <lJH3HI<e BLI· 
coi<HX JHeprHH", aBTOPLI: B.II.3penoa,II.Ilaa

JIOBH'I, II.IIIynei< H q.My3HI<ap:>K, - Y'leHLIH 
COBeT npHCY,!l;HJI eH ,!l;OflOJIHHTeJILHYIOBTOpylO 
npeMHIO. 
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90. BpytteHbl OUnllOMbl rocyoapcm8eHH020 
KOMumema no u3o6pemeHUJ!M u omKpblmUJ!M 
CCC P a8mopaM omKpblmUJ! H08ozo J!8/leHUJ! -
080UHoii nepe3apJ!OKU nu- Me30H08. Ha CHUM· 
Ke /clle8a Hanpa8o/: compyoHuKu OH.JIH 
C. A . EyHJ!mo8, B.M. Cuoopo8, IO.A. Eamyco8 
u c ompyoHuK Htl>B3 /Cepnyxo8/ B.A . .Jlp6a. 
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MEH-IAYHAPOAHbiE 

CBA3111111 HAY~HOE 

COTPYAHIII~ECTBO 

.-r 

06'be,IJ,HHeHHbiH HHCTHTYT H,IJ,epHbiX HCCJie

,IJ,OBaHHH HMeeT 06UIHpHbie, IIOCTOHHHO pa3BH

BaiOII.IHeCH Me)I(,IJ,yHapO,II,Hbie CBH3H. 3TH CBH-

3H B 1971 ro,IJ,y pa3BHBaJIHCb B CJie,IJ,yiOII.IHX 

HarrpaBJieHHHX: 

- cOTPY.D.HHl.JecTao c Hayl.JHo-HccJie,IJ,oaa

TeJibCKHMH opraHH3auHHMH CTpaH-yl.JaCTHHU 

B ~H3Hl.JeCKHX HCCJie,IJ,OBaHHHX, pa3pa60TKe 

HOBbiX MeTO)J,OB, C03,IJ,aHHH HOBbiX 3KCIIepH

MeHTaJibHbiX yCTaHOBOK H arrrrapaTypbi; 

- KOMaH.D.HPOBKH crreuHaJIHCTOB OILSIH B 

CTpaHbi-yl.JaCTHHUbl H IIpHeM yl.JeHbiX H3 CTpaH

yl.JaCTHHU B OHJIH; 

- OpraHH3auHH 06'be,IJ,HHeHHbiM HHCTHTy

TOM H,IJ,epHbiX HCCJie,IJ,OBaHHH Hayl.JHbiX KOH~e

peHuHH, CHMII03HYMOB, IIIKOJI H COBell.laHHH; 

- yqaCTHe yqeHbiX 06'be,IJ,HHeHHOrO HHCTH

TyTa B Me)I(,IJ,yHapO,IJ,HbiX H HauHOHaJibHbiX Ha

Y'~Hhix KOH~epeHuHHx; 

- COTPY.D.HHl.JeCTBO OHJIH c Me)I(,IJ,yHapo,IJ,

HbiMH H HauHOHaJibHbiMH Hayl.JHbiMH opraHH-

3auHHMH CTpaH, He HBJIHIOII.IHXCH l.JJieHaMH HH

CTHTyTa, 06MeH C 3THMH ueHTpaMH HH~OpMa

uHeH, a TaK)I(e BH3HTaMH yl.JeHhiX. 

Corpy~HKqecrso 

~a6opaTOpKU KHCTKTyTa 

C HayqHO-KCC~e~OBaTe~bCKKMK 

opraHK3aQKHMK 

CTpaH-yqacTHKQ 

Oco6eHHo aa)I(HbiM BH.D.OM COTPY.D.HHl.JecT

aa HBJIHeTCH BbiiiOJIHeHHe HHCTHTyTOM COB

MeCTHO C Hayl.JHO-HCCJie,IJ,OBaTeJibCKHMH Opra

HH3auHHMH CTpaH-yl.JaCTHHU ~H3Hl.JeCKHX HC

CJie,IJ,OBaHHH, MeTO,IJ,Hl.JeCKHX pa3pa60TOK,C03-

,IJ,aHHe HOBbiX 3KCIIepHMeHTaJibHbiX YCTaHOBOK 

H arrrrapaTyphi. B 1971 ro,IJ,y Jia6opaTopHH HH

CTHTYTa BbiiiOJIHHJIH OKOJIO 270 TaKHX pa-

60T. Oco6oe MecTo 3aHHMaiOT 3KcrrepHMeH

Thi, rrpoao,IJ,HMbie Ha ycKopHTeJie H<I>B3 a Cep

rryxoae, B KOTOphlX yl.JaCTBYIOT HHTepHauHO-



HaJibHbie rpynnhi tPH3HKOB CTpaH - y'laCTHHU 

OIUIH. Hccne.noaaHHR B Cepnyxoae, a TaK

)f(e B EpeBaHe ocyruecTBJIRIOTCR B cooTBeT

CTBHH C COrJiallieHHeM Me)f(,ll;y 06'be,D;HHeHHbiM 

HHCTHTYTOM H rocKOMHTeTOM no HCnOJibJO

BaHHIO aTOMHOH 3HeprHH CCCP. 

Ha6opamopuJt BbiCOKux 3Hepzui1 no.n.nep

)f(HBaeT TeCHbie KOHTaKTbl CO MHOrHMH HH

CTHTyTaMH H ,npyrHMH opraHH3ai.J;HRMH CTpaJi

yqaCTHHI.J;: 

a/ B 3KCnepHMeHTaJibHbiX HCCJie,D;OBaHHRX, 

Be,D;yii.J;HXCR Ha 6a3e CHHXpotiJaJOTpOHa H npo

TOHHOrO CHHXpOTpOHa 11<1>B3 /Cepnyxoa/; 

6/ B Hay'IHO-MeTO,D;H'IeCKHX pa3pa60TKaX 

6eCtPHJibMOBMX HCKpOBMX H nponopi.J;HOHaJIL

HbiX KaMep, B 06JiaCTH 3JieKTPOHHKH, a TaK)f(e 

KpHoreHHOH TeXHHKH; 

B/ B pa6oTaX no yCOBepmeHCTBOBaHHIO 

CHHXpotiJaJOTpOHa, B TOM 'IHCJie DO C03,D;aHHIO 

CHCTeM Me,D;JieHHOrO BbiBO,D;a 'laCTHU H3 yc

KOpHTeJIR H YCKOpeHHR H,D;ep ,D;O peJIRTHBHCT

CKHX 3HeprHH. 

Jla6opa TOpHR 

y'laCTHHI.J;bl CHHMKH C ny3bipbKOBbiX KaMep, 

R,D;epHbie 3MYJibCHH, MarHHTHbie JieHTbl C Ja

nHCbiO 3KCnepHMeHTaJibHOH HHtPOpMai.J;HH. 

rpynna lPH3HKOB, Be,D;yii.J;aR HCCJie,D;OBaHHR 

Ha ,D;BYXMeTpOBOH nponaHOBOH KaMepe, B Ha

CTORII.J;ee BpeMR COTpy,D;HH'IaCT C 18 Jia6opa

TOpHRMH 8 CTpaH. 800/o 3KCnepHMeHTaJibHOrO 

MaTepHana nepe,naHo B 3TH na6opaTopHH, r.ne 

ero 06pa60TKOH 3aHRTO OKOJIO 100 tPH3HKOB. 

Ha OCHOBe 1- MeTpOBOH )f(H,ll;KOBO,D;Opo,n

HOH KaMepM na6opaTopHR npoao.n;HT 3Kcne

PHMeHTLI BMeCTe C Hay'IHbiMH opraHH3ai.J;HR

MH s cTpaH ;r ,ll;P, MHP, CPP, cccP, qccP 1. 
rpynna, pa6oTaiOII.J;aR C R,D;epHMMH tPOT03MYJib

CHRMH,Be,D;eT COBMeCTHbie HCCJie,D;OBaHHR C 20 

na6opaTopHRMH cTpaH - yqacTHHU OHJIH 

H ,npyrHx CTpaH. 

B 3KcnepHMeHTax, BhinOJIHReMLIX y'leHM

MH JIB3 B Cepnyxoae 3JieKTPOHHLIMH MeTo

,naMH, rpynnLI tPHJHKOB no.n pyKOBO.D;CTBOM 

B.A.HHKHTHHa, 3.H.U:LiraHoBa, M.<I>.JIHxa-
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'leBa aKTHBHO COTpy,nHH'IaiOT C Jia6opaTOpHR

M H nO'ITH BCeX CTpaH-y'laCTHHI.J;. 

Ha6opamopuJt JtOepHbiX npo611eM ocyruecT

BJIReT nOCTORHHbie CBR3H C Hay'IHbiMH n;eHT

paMH CTpaH - 'IJieHOB 06'be,D;HHeHHOrO HHCTH

TyT a, OC06eHHO B 06JiaCTH R,nepHOH cneKT

pO CKOnHH. B 1971 ro.D;y OTJJ;en R,nepHoH: cneKT

pO CKOnHH H pa,IJ;HOXHMHH pa3BHBaJI 3TH CBR-

3H H npOH3BOJJ;HJI nOCTaBKH pa.D;HOaKTHBHbiX 

HJ OTonoa. B npoae.D;eHHH pa6oT no nporpaM

M e RCHAIIII yqacTBOBaJIH tPH3HKH H3 HP li, 

B H P,r,ll;P,IIHP,qccP. 

PacmHpHnocb coTpy.D;HH'IeCTBO a o6nacTH 

tPH 3HKH BbiCOKHX 3HeprHH. rpynna B.H.CH

.D;Op oaa Ha OCHOBe tPOT03MYJibCHOHHOH MeTO

,D;HK H Be.D;eT 3tPtPeKTHBHMe HCCJie.D;OBaHHR Ja

XBa Ta nHOHOB H MIOOHOB JierKHMH R.D;paMH H 

JJ;BOHHOH nepe3apR.D;KH nH-Me30HOB COBMeCT

HO c tPH3HKaMH lionrapHH, PyMLIHHH H MoH

ron HH. rpynna IO.A.IUep6aKOBa H Hay'IHbie 

CO T PY.AHHKH H3 <1>11 liAH Ha peaKTope a Co

tPHH anepBLie Ha6mQJJ;aJIH npouecc JaxaaTa 

Me,IJ;JieHHbiX HeHTpOHOB R,npaMH aproHa H o6-

pa 3 0BaHHe 3JieKTpoH-n03HTPOHHOH napbi. B 

co.D;py)f(eCTBe c y'leHLIMH H3 EpeaaHcKoro tiJH-

3H'IecKoro HHCTHTyTa Ha epeBaHCKOM YCKO

pHT eJie JaBepmeHO OpHrHHaJibHOe HCCJie.D;OBa

HHe pacceRHHR 3JieKTPOHOB npoToHaMH. Yqac

THe cnen;HaJIHCTOB H3 CPP B 3TOM 3KcnepH

MeHTe n03BOJIHJIO YCKOpHTb ero BMnOJIHeHHe. 

BMeCTe co cnen;HaJIHCTaMH r ,ll;P H IIHP 

B Jia6opaTOpHH C03,D;aiOTCR KpynHhle ycTaHOB

KH : MarHHTHLIH HCKpoaoH: cneKTpoMeTp H pe

JIRT HBHCTCKaR HCKpOBaR CTPHMepHaR KaMepa. 

JIJIII coTPY.AHH'IaeT c Hay'IHLIMH opraHH-

3l:I.UHRMH BeHrpHH, IloJiblliH, qexocnoaaKHH 

B Cyii.J;eCTBJieHHH peKOHCTPYKUHH yCKOpHTe

Jie H B CTpaHaX-y'laCTHHI.J;aX. 

Ha6opamopuJt JtOepHbiX peaK14Ui1 pemana 

noH CKOBMe Ja.D;a'IH no o6Hapy)f(eHHIO caepx

TR)f(eJIMX 3JieMeHTOB B npHpO.D;e C y'laCTHeM 

yqe HLIX HPii, BHP, r ,ll;P, IIHP, CCCP. <I>H-

3HKaMH JIJIPa, CPP, IIHP, BHP B 1971 ro.D;y 

B M nOJIHeH I.J;HKJI HCCJie.D;OBaHHH CBOHCTB cnoH-





91 . tfAeHbl KoMumema JloAHOMO'lHbiX Ilpeo
cmaeumeAeu nocemuAu HHcmumym ¢u3UI<u 8blco

I<Ux 3Hepzui1 /Cepnyxoe~ zoe cocmo~AOCb 
orfiU!JUQAbHOe Oml<pblmUe ycmaH081<U C Oeyx
Mempoeou JKU01<08000pOOHOU ny3blpbi<080UI<Q
Mepoi1 "H100MUAQ " . 0HU 03HQI<OMUAUCb C yc
I<OpumeAeM 76 T3e H<l>B3 u pa6omaMu, npo
eoOUMbiMU Ha 3moM ycl<opumeAe. Cocmo~Aacb 
ecmpe'la 'lAeHoe KIIII OH.JIH c coeemci<UMU 
y'leHbiMU. 
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TaHHO .nemnQHxcx H30Mepoa. Pa6oTbi no x.nep
HOH cneKTpocKonHH aenHcb BMecTe co cn e
QHanHcTaMH IIHP H HPii . C cl>H3H"'eCKHM HH
CTHTYTOM liAH na6opaTOpHH COTpy,IJ;HH"'ana 
B JKCnepHMeHTaX no H3y"'eHHJO CBOHCTB H,IJ;ep, 
,IJ;aneKHX OT nonOChl CTa6HnbHOCTH, H peaK
QHH C TH:>KenbiMH HOHaMH, a TaK:>Ke B pa3 pa-
60TKe KOMnneKCa cneKTpOCKOnHl.feCKOH an
napaTypbl ,IJ;TIH nonynpOBO,!J;HHKOBhiX ,IJ;eTeKTO
pOB. 

CneQHanHCThi na6opaTopHH H 4JH3HKH IIHP, 
BHP, CPP aenH pa6oTbi no coaeprneHcTao
BaHHJO QHKTIOTpOHOB B JTHX CTpaHaX, a· TaK
:>Ke 6onbUIOH o6~eM MeTO,IJ;Hl.feCKHX pa60T no 
nnaCTHKOBbiM H nonynpOBO,IJ;HHKOBbiM ,IJ;eTeK
TopaM, no pa3pa6oTKe H Hana.nKe pa.nHoJneKT
poHHOH annapaTyphi. 

lla6opaTOpHH nno.noTBOpHo coTpy,IJ;HH"'ana 
c MoHronbCKHM rocy.napcTBeHHhiM yHHBepcH
TeToM B o6naCTH npHMeHeHHH ,!J;HJneKTpH"'eC
KHX ,IJ;eTeKTOpOB B 4JH3HKe, reonorHH H 6Ho
norHH. C UHcl>H /liy.nanernT/ ycnernHo aenHcb 
pa3pa60TKH B o6naCTH npHMeHeHHH 3B M B 
JKCnepHMeHTaX, OCyiQeCTBnHnacb COBMe CT
HaH pa3pa60TKa .}:CTpOHCTB BH3yanH3aQHH. -

It 

B qccp npo.non:>KaeTcx coaMeCTHo c 
OH.HH H3y"'eHHe TpaHcypaHOBhiX anh4Ja-H3ny-
1.faTeneu MeTO,!J;OM OpHeHTHpOBaHHbiX H,IJ;ep. 
lionbrnax H aa:>KHax pa6oTa ae.neTcH yl.feHbiMH 
OH.HH BMecTe co cneQHanHcTaMH ,[J;eMoKpa
TH"'eCKOH Pecny6nHKH BbeTHaM B o6nacTH 
Hccne.nosaHHH x.nepHhiX peaKQHH .nnx npHMe
HeHHH B aKTHBaQHOHHOM aHanH3e Ha 6a3e 
nony"'eHHoro H3 BHP HeHTPOHHoro reHepa
Topa Hr -160. 

CoaMeCTHbie c na6opaTopHHMH cTpaH
yqacTHHQ JKcnepHMeHThi, oco6eHHO no noHc
KY caepxTH:>Kenhlx JneMeHTOB B npHpo.ne, no 
aKTHBaQHOHHOMY aHaTIH3Y H no H,IJ;epHOH cneK
TpOCKOnHH COCTaBnHnH 3Ha"'HTenhHYJO l.faCTb 
nnaHa Hay"'HO- TeXHH"'eCKHX HCCTie,IJ;OBaHHH na-
6opaTOpHH. 

Jla6opamopUJl HeiimpOHHOU rPU3UKU HMeeT 
Tpa,IJ;HQHOHHbie CBH3H C HHCTHTyTaMH IlonhUIH, 
BeHrpHH, qexocnoBaKHH, lionrapHH, repMaH
CKOH ,[J;eMoKpaTH"'eCKOH Pecny6nHKH, MoHro
nHH H .npyrHx cTpaH-yl.faCTHHQ OH.HH. Coa
MecTHO c H.HH. /CaepK/ 6bm JaaeprneH Ja
nycK cneKTpoMeTpa BKCH- 300 Ha ny"'Ke 
peaKTopa HliP-30 H npo.nenaHa 3Ha"'HTenb-



92. CoeemcKue yt.teH&Ie - oupeKmopa /la6o
pamopui1 OH.JIH HazpaJICOeH&I npaeumeA&cmeoM 
HapooHoii Pecny6AuKu EoAzapuu opoeHoM Ku-

~ 
puAAa u Me{JoouJt. Hazpao&l epyt.tu/1 e ,l(y6He 
qpe3e&lt.tai1H&Ii1 u IloAHOMot.tH&Iii Iloco/1 Hapoo
Hoii Pecny6AUKU EoAzapuu e CCCP CmoJIH 
Tlopoe. Ha CHUMKe /cAeea Hanpaeo/: aKaoe-
MUK H.M. C/>pa.HK, C. T10poe, t.t/leHbi-Koppec
noHOeHm&l AH CCCP M.T. Me~J~epJIKOtJ, 
B.II. ,l(JICeAenoe. 

HaH pa6oTa no aBTOMaTH3a:U:HH H3MepeHHH Ha 
3TOM cneKTpOMeTpe. Ilony'-leHbl nepBbie liJH-
3H'-IeCKHe pe3ynhTaThl. YcnewHo pa3sepThl
saeTcH COBMeCTHaH ,neHTenhHOCTh JIH<I> H 
IUI<I> /KpaKos/ no coJ,naHHIO cneKTpoMeTpa 
K,ll;- cor -1 H npose.neHHIO c ero noMOII.{hiO 
H3MepeHHH Ha )f(H,nKHX KpHCTannax. lfHTepec
Hhie pe3ynhTaThi nony'-leHhi Jia6opaTopHeii 
HeHTpOHHOH liJH3HKH H IJJ'UIH /PocceH,nopliJ/ 
npH onpe,neneHHH ,nnHHhi HeHTpOH- HeHTpOHHO
ro pacCeHHHH. 3TH ,naHHbie B HaCTOHII.{ee ape
MH 11BD1110TC11 HaH6onee TO'-IHhiMH B MHpe. 06-
WHpHhiH MaTepHan nony'-leH B COBMeCTHhiX 

C JleHn:U:HrCKHM yHHBepCHTeTOM HCCne,nosa
HHHX H306ap-aHanorOBhiX pe30HaHCOB HB 

3r-s. 
CTpaHhi- yqacTHH:U:hi OH.HH aKTHBHO noMo

raiOT na6opaTopHH B coJ,naHHH annapaTyphl 
.nn11 HEPa-2: B IIHP se,neTCH npoeKTHposa
HHe H H3rOTOBDeHHe pa,nH03neKTpOHHhiX CHC
TeM ynpasneHHH 3all{HTOH HEPa- 2, B BHP 
Hal.faThl pa60Thl no H3MepHTenhHOMY :u;eHTpy 
,nn11 3Toro peaKTopa. P 11,n HHCTHTYTOB IIHP, 
BHP, qccPnposo,nHT MeTo,nH'-IecKHe pa3pa-
6oTKH .nn11 Hccne.nosaHHH Ha HE Pe- 2. 
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Jla6opaTOpH1l COTpy,nHHl.faeT C y'-leHhiMH 
MoHronhcKoro yHHsepcHTeTa B no.nroTOBKe 
H n OCTaHOBKe HCCne,noBaHHH Ha HeHTpOHHOM 
re HepaTope s YnaH-IiaTope. 

Cephe 3Hhie Ja,na'-IH pewaiOTCH JIH<I> c <I>H-
3HK0-3HepreTH'-IeCKHM HHCTHTYTOM B 06HHH
CKe H lfHCTHTYTOM aTOMHOH 3HeprHH HM. 
H. B .Kyp'-laTOBa. rpynna npoliJ. <I>.JI.IllanHpo 
pa3BRBaeT coTpy,nHH'-IeCTBO c <I>H EAH no 
H3y '-leHHIO ynhTpaxonO,nHhiX HeHTpOHOB. 

Jia6opamopuJt meopemut.tecKoii rjJu3uKu ocy
IUe CTBnHeT KOHTaKThl C TeopeTHKaMH 60nb
WHHCTBa CTpaH-y'-laCTHH:U: BO BCeX OCHOBHhiX 
Han pasneHHHX CBOHX Hay'-IHhiX HCCne,nOBaHHH. 
B CBH3H c 3THM coTpy,nHH'-IeCTBOM liJH3HKa
MH - TeopeTHKaMH CTpaH-y'-laCTHH:U: B JIT<I>6bi• 
no npose,neHO HeCKODhKO Hay'-IHhlX CeMHHa
pOB. BecbMa none3HhiMH 6hinH BhiCTynne
HHH c .noKna.naMH npoliJ. ,ll;.YnhMaHa H npoliJ. 
<I>. K awnyHa H3 r )l;P. 

C Ka)f(,nhiM ro,noM paCWHp1110TC11 CB113H 
Jla 6opamopuu e&lt.tUcAumeA&Hoii mexHUKU u ae
moMamu3at~uu c na6opaTopHHMH H npe,nnpHH
THHMH cTpaH - qneHoB OH.HH. C QeHTpanh
HhiM HHCTHTYTOM liJH3H'-IeCKHX HCCne,nOBaHHH 
BeHrepcKOH aKa,neMHH HayK nposo.nunHCh cos
Me CTHhie pa6oThi no peanH3a:U:HH npoeKTa 
MH rOMaWHHHOH CHCTeMbl BBO,na-BbiBO,na HH
IiJopMa:U:HH E3CM -6 H liJopTpaHHhiX cTaH:U:HH 
Ha 6a3e seHrepcKHx 3BM THna TPA, a TaK
)f(e ,nHcnneHHhiX ycTpoiicTB. Pa3pa6aThlsanHCh 
MeTo,nhi Hcnonh30BaHHH 3BM TPA .nn11 He
nocpe,nCTBeHHOH CB113H C npOCMOTpOBO-H3-
Me pHTenhHhiM o6opy.nosaHHeM; Janyll{eHa B 
3KCnnya Ta:U:HIO CHCTeMa npOCMOTpOBO- H3Me
pHTenhHhiX cTonos EIIC- 2 Ha nHHHH c 

T? A npH noMOIUH KOTopoii se,neTcH o6pa6oT
Ka CHHMKOB C ,nByXMeTpOBOH nponaHOBOH Ka
Me pbl OH.HH . 

B p11.ne na6opa To pHil cTpaH- yqacTHH:U: He
non h3YIOTCH pa3pa6oTKH JIBT A. CoJ,naHHOe 
s na6opaTopHH MaTeMaTH'-IecKoe o6ecneqe
HHe , B TOM '-IKCDe ,nn11 I) 3CM- 6 C TpaHCDHTO
poM c <I>OPTPAHa, BHe,npHeTCH Ha 3BM 
BHCTHTYTOB CTpaH-y'-laCTHH:U:. rpynna MaTe
MaTH'-IeCKOH HHiiJOpMa:U:HH H ,noKyMeHTa:U:HH 
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JIBT A perymlpHo BhiChiJiaeT HH<iJopMan;HOHHhie 

MaTepHaJihi no MaTeMaTHl.feCKOMy o6ecneqe

HHIO 3BM B Hayl.fHhie yqpe:>K,II;eHHH 3THX CTp aH. 

CoBMeCTHO c H<l>B3, 3neKTpoaKyCTHl.fec

Koii na6opaTopHeii H .IJ:BYMH 3aBo.IJ:aMH Toq
Hoii MeXaHHKH r,n:P, a TaK:>Ke pH,II;OM HH CTH

TyTOB CCCP npo.IJ:OJI:>KaJJHCh pa6oThi no H3ro

TOBJieHHIO napTHH CKaHHPYIOIIJ;HX npH60 pOB 
"CnHpaJihHhiH H3MepHTeJih". 

HayqHbie KOMaH.QHpOBKH 

coTpy.QHHKOB HHCTH TyTa 

B CTp8Hbl-yqaCTHHQbl 

H cne~H8JIHCTOB CTpaH-yqacTHH~ 

B OJ1ffi1 
B 1971 ro.IJ:y Ha6JIIO.IJ:aJIOCh yBeJIHl.f e HHe 

l.fHCJia KOMaH,II;HpOBOK cnen;HaJIHCTOB HHCTHTy

Ta B Hayl.fHhle n;eHTphl CTpaH-yl.faCTHHIJ;, 'ITO 

6hiJIO Bhi3BaHO, B l.faCTHOCTH, npoBe,II;eHHeM 

l.feThipeX 60JihUIHX Me:>K,II;yHapO,II;HhiX KOH<iJe

peHn;Hii OHJIH B r .I1:P, HPE H TIHP. 

B cTpaHax - l.fJieHax 06~e.IJ:HHeHHoro HH

CTHTyTa no6hiBaJIH C IJ;eJihiO yl.faCTHH B Ha yq

HhiX COBeiiJ;aHHHX 145 l.feJIOBeK, ,II;JIH BhiTIOJI

HeHHH COBMeCTHhiX pa60T - 188 l.feJIOBeK, 

l.fTeHHH JieKIJ;HH H 06MeHa OnhiTOM - 64 l.feJIO

BeKa. 

B cTpaHhi-yl.faCTHHUhi Bhie3:>KaJIH Be.IJ:y

IIJ;He yqeHhie OHJIH: H.H.Eoronro6oB, H.Co.IJ:

HOM, A.MHxyn, r .H.<l>nepoB, ,n:.H. OJIOX:AHIJ;eB, 

M .r .MeiiJ;epHKOB, B.TI.,n::>KenenoB, A.M. Ean

.IJ:HH, E.M.lloHTeKopBo, 3.HoBaK, C.XoiiHan;KH, 

3.CTpyraJihCKH, H.Kpoo, ,n:.qynTeM H .IJ:p. 

06~e,II;HHeHHhiH HHCTHTYT nOChiJiaeT B 

CTpaHhl- yl.faCTHHIJ;hl cnen;HaJIHCTOB ,II;JIH Ha

CTpOHKH H peMOHTa npOCMOTpOBO- H3M e-

pHTeJihHOH an napa TYPhl /B TIHP, MHP, qcc P, 

CPP/. B <l>H3Hl.feCKOM HHCTHTyTe EAH npH 

noMOIIJ;H cnen;HaJIHCTOB OHJIH C03,II;aeTcH H3-

MepHTeJihHhiH n;eHTp, B r .I1:P cnen;HaJIHCThl 

OHJIH Bhie 3:>KaJIH .IJ:JIH nocTaHOBKH Ma TeMa TH

qecKoro o6ecnel.felJHH Ha E3CM -6. 

0 



93. IV MeJKOyHapoOHaJI KOH(JepeHtiUJI no ¢u-
3UKe 8biCOKUX 3Hepzui1 U cmpyKmype .ROpa 
/,4y6Ha, 1971/. BMecme c coeemcKuMuyt.teHbJ· 
MU e pa6ome KOH(JepeHt~uu npUHJIAU yt.tacmue 
230 cnet~uaAucmoe u3 30 cmpaH. 

. -
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B CBH3H c COTPY.D.HH'IeCTBOM OHRH c c o-

OTBeTCTBYIOJ.QHMH ¢H3H'IeCKHMH l.{eHTpaMH 

CTpaH-y'laCTHHI.{ 06be,D.HHeHHhiH HHCTHT YT 

npHHHIT 543 cnel.{HaiTHCTa H3 3THX CTpaH, He 

C'IHTaH yqacTHHKOB Ha.y'IHhiX H Hay'IHO- opr a

HH3al.{HOHHhiX COBeJ.QaHHH. 

HayliHble cose~aHJUI, 

nposeAeHH&Ie OJ1ID1 

06be,D.HHeHHhiH HHCTHTYT H,D.epHhiX HCCJ!e

,D.OBaHHH npOBO,D.HT 3Ha'IHTeiThHYIO pa6oTy no 

opraHH3al.{HH Me)I(,D.yHapO,D.HhiX Hay'IHhiX K OH

¢epeHI.{HH, CHMn03HYMOB, COBeJ.QaHHH. B 3 T OM 

3aHHTepeCOBaHhl He TOIThKO rra6opaTOpHH HH

CTHTyTa, HO TaK)I(e COOTBeTCTBYIOJ.QHe Hay q

Hhle l.{eHTphl CTpaH-y'laCTHHI.{. TaKHe COB e

J.QaHHH ,D.aiOT B03MO)I(HOCTh nO,D.BO,D.HTh HTOrH 

Hay'IHhiX HCCITe,D.OBaHHH, BhiHBITHIOT nepcne K

THBhl ,D.aiThHeHIIIeH ,D.eHTeiThHOCTH H 3Ha'IHTe rrh

HO CO,D.eHCTBYIOT yKpenrreHHIO COTPY.D.HH'Ie c T

Ba HHCTHTyTa C rra6opaTOpHHMH CTpaH-y'laCT

HHI.{. 

B 1971 ro,D.y 06be,D.HHeHHhiH HHCTHT YT 

H,D.epHhlX HCCITe,D.OBaHHH npoBerr 11 Hay'IHhlX 

H 16 Hay'IHO-opraHH3al.{HOHHhiX COBeJ.QaHHH, 

B pa6oTe KOTOphiX yqaCTBOBarro OKOITO 200 0 

cnel.{HaiTHCTOB H3 ,ll;y6Hhl, CTpaH-y'laCTH HI.{ 

HHCTHTyTa H ,D.pyrHX CTpaH. 

B anperre COCTOHITCH Me)I(,D.yHapo,D.HhiH 

CHMn03HYM no ¢H3HKe BhiCOKHX 3HeprHH H 

JrreMeHTapHhix qacTHU B ,ll;peJ,D.eHe lr·,n:P I, 
opraHHJOBaHHhiH COBMeCTHO OHRH H HHC T H

TyTOM ¢H3HKH BhiCOKHX 3HeprHH repMaHCK OH 

aKa,D.eMHH HayK B EepnHHe. Ha cHMnOJHyMe 

npHCYTCTBOBaJIO OKOITO 100 y'leHhiX CTpa H

yqacTHHI.{ OHRH. 

Me)I(,D.yHapo.IJ.HhiH ceMHHap no 6HHapHhiM 

peaKUHHM a,D.pOHOB npH BbiCOKHX 3HeprH HX 

npoBO.IJ.HITCH OHRH coBMeCTHO c AKa,D.eMH eH 

HayK CCCP, Ha Hero npu6Lmo oKorro 2 0 0 

cneuuarrHCTOB H3 CTpaH-y'laCTHHU OHRH H 

,D.pyrux cTpaH. UerrLIO ceMHHapa HBrrHrro cL 

nO,D.p06HOe paCCMO~eHHe KaK COBOKynHO CTH ... 

It 

3KcnepHMeHTaiTbHhlX ,D.aHHhlX, TaK H TeOpHH 

H MO,D.erreH, OTHOCHJ.QHXCH K 6HHapHhiM peaK

l.{HHM npH 3HeprHHX Bhiiiie HeCKOIThKHX M3B, 

a TaK)I(e onpe,D.erreHHe HanpaBrreHHH ,D.arrLHeH

IIIHX HCCITe,D.OBaHHH. 

HHCTHTYT opraHH30Barr COBMeCTHO C 

UEPHoM I I -yiO Me)I(,D.yHapo.D.HYIO rnKorry no 

¢H3HKe BbiCOKHX 3HeprHH ,D.ITH 3KCnepHMeHTa

TOpOB C 13 no 27 HIOHH B BapHe IHPEI. 
K 'ITeHHIO rreKUHH 6LmH npHBrre'leHLI HJBecT

Hhie yqeHLie pa3HhiX cTpaH. IIIKorra ycnernHo 
I 

peiiiHITa CBOIO OCHOBHYIO 3a,D.a'ly - 03HaKOM-

rreHHe MOITO,D.hiX ¢H3HKOB- 3KCnepHMeHTa TOpOB 

C COBpeMeHHbiM COCTOHHHeM aKTyarrhHbiX BO

npoCOB TeopeTH'IeCKOH ¢H3HKH. 

B CeHTH6pe 06be,D.HHeHHbiH HHCTHTYT 

H,D.epHbiX HCCITe,D.OBaHHH, rKA3 H AH CCCP 

npoBerrH IV Me)I(,D.yHapo.D.HYIO KoH¢epeHUHIO 

no <l>HJHKe BLICOKHX 3HeprHH H CTPYKType 

H,D.pa. B pa6oTe KOH¢epeHI.{HH npHHHITH yqac

THe 6orree 230 cneuHarrHCTOB H3 pa3HhiX 

CTpaH, B TOM 'IHCITe nO'ITH 100 y'leHLIX H3 

cTpaH, He HBITHIOJ.QHXCH qrreHaMH OHRH. 

B <PeBparre cocToHrrach Me)I(,D.yHapo,D.HaH 

KOH¢epeHI.{HH no ¢H3HKe TH)I(eiThiX HOHOB, op

raHH30BaHHaH Jla6opaTOpHeH H,D.epHhiX peaK

l.{HH OHRH, KOTopaH npe,D.cTaBHrra Ba)I(HLIH 

MaTepHaiT no HCCITe,D.OBaHHHM B o6rraCTH CHH

Te3a HOBLIX CBepJCTH)I(eiTbiX 3ITeMeHTOB. KoH

¢epeHI.{HH noKaJarra, 'ITO Jla6opaTOpHH H,D.ep

HbiX peaKI.{HH 3aHHMaeT Be,D.yJ.Qee nOITO)I(eHHe 

B pa3pa60TKe OCHOBHLIX HanpaBITeHHH ¢H-

3HKH TH)I(eiTbiX HOHOB. 

• B KIOrryHrc6opHe 1r ,ll;P I ycnernHo npornerr 

Me)I(,D.yHapo.IJ.HhiH ceMHHap no Hccrre,D.oBaHHIO 

a TOMHOrO H,D.pa C nOMOJ.QbiO 3apH)I(eHHhiX qac

THI.{, Ha KOTOpOM KBarrH<i>HUHPOBaHHbiMH cne

UHarrHcTaMH OHRH H cTpaH-y'laCTHHU 6LmH 

06Cy)I(,D.eHbl nepcneKTHBbl H3y'leHHH CTpyK

Typhl H,D.pa C nOMOJ.QbiO 3apH)I(eHHbiX 'laCTHI.{ 

c opHeHTauHeH Ha ycKopHTerrH OHRH. B pa-

6oTe CeMHHapa yqaCTBOBaiTH OKOITO 80 yqe

HbiX. 

IIorreJHhiM 6Lm Me)I(,D.yHapo.D.HLIH CHMno-

3HyM no aBTOMaTH3al.{HH o6pa60TKH ,D.aHHbiX 

C ny3LipbKOBbiX H HCKpOBbiX KaMep IYCTpOH-



Tenh Jla6opa TOpHH BhJtiHCnHTenhHOH TeX
HHKH H aBTOMaTHJaUHH OIUII1/. Ha HeM 6hmH 
06Cy)I(.IJ:eHhl nepcneKTHBhl H B03MO)f(HOCTH o6-
pa60TKH Ha 3BM ace yaenH'IHBaromerocH no
ToKa HH$OpMaUHH C $H3H'IeCKHX ycTaHOBOK. 
Ha CHMnOJHyMe npHCYTCTBOBano OKOnO 250 
yqeHhiX. 

CoseT no pa.n:Ho3neKTpOHHKe 011.5111 6hm 
opraHHJaropoM Me)f(.n:yHapo.n:HorocHMnoJHy
Ma no H.IJ:epHOH 3neKTpOHHKe B Baprnaae 
/IIHP/.YcnernHo npornnH H pa6ol.IHe coaema
HHH 011:.5111. 

HayqHbie coae~aHJUI, 

opraHH30BaHHbie 

.o;pyrHMH $H3HqeCKHMH QeHTpaMH 

Eonee 350 cneuHanHCTOB 06oe.IJ:HHeHHoro 
HHCTHTyTa B 1971 ro.n:y npHHHnH yqacTHe B 
43 KOH$epeHUHHX, CeMHHapax, IIIKOnax H co
BeiUaHHHX, npoBe.IJ:eHHhiX B CTpaHaX -yqacTHH
IIaX: EonrapHH, BeHrpHH, r,n;P, Ilonhrne, Co
BeTCKOM CoroJe. 77 yqeHhiX HHCTHTyTa 6hmH 
yqacTHHKaMH 37 KOH$epeHIIHH, npOBe.IJ:eHHhlX 
B .n:pyrHx crpaHax: 11ranHH, Illae:HuapHH, AHr
nHH, CIIIA, IOrocnaBHH, <I>HHnHH.IJ:HH, HH.n:ep
naH.n:ax, <I>Pr, 11H.IJ:HH. 

06oe.IJ:HHeHHhiH HHCTHTYT HanpaBnHn npe.n:
craBHTenhHhie .n:eneraUHH Ha BcecoiOJHoe co
aemaHHe no H.IJ:epHOH cneKTpOCKOnHH H CTpyK
Type H.IJ:pa B MocKae, CoaemaHHe no Heii:rpoH
HOH $HJHKe B KHeBe, IIIKony $H3HKOB B Epe
aaHe, CoaemaHHe no re opHH CH:IhHhiX BJaHMO
.n:eH:cTBHH B KronyHrc6opHe ;r ,[(PI, CeMHHap 
no HeH:rpoHHOH cneKTpocKonHH H IIIKony no 
MarHeTH3My H pacceHHHIO HeHTpOHOB B,[(pe3-
.IJ:eHe. 

,[(enerauHH 011.5111 BhieJ)I(anH Ha Me)f(.n:y
Hapo.n:HyiO KOH$epeHUHIO no $H3HKe 3neMeH
TapHhiX qacTHU B AMcrep.n:aMe /HH.n:epnaH.IJ:hi/, 
Me)f(.IJ:yHapo.IJ:HhiH CHMnOJHYM no 3neKrpoHHhiM 
H $oTOHHhiM B3aHMO.IJ:eHCTBHHM B 11TaKe 
/CIIIA/, Me)I(.IJ:YHapo.n:HyiO KOH$epeHIIHIO no 
craTH'IeCKHM caoH:craaM H.IJ:ep B On6aHH 
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/ C IIIA/, IV Me)f(.n:yHapo.n:HYIO KOH$epeHUHIO 
n MHpHOMY HCnOnh30BaHHIO aTOMHOH 3Hep
r HH B )l(eHeBe /IllaeH:uapHH/, Me)f(.n:yHapo.n:
Hy iO KOH$epeHIIHlO no YCKOpHTenHM BhlCOKHX 
3HeprHH: B )l(eHeBe /IllaeH:uapHH/ H .n:p. 

CoTpy .o;uHqecTBO 

H CBli3H 

C HayqHbiMH QeHTpaMH 

CTpaH, 

He liBJISIOmHXCll yqaCTHHQaMH 

O"H" 
011.5111 COTPY.IJ:HH'IaeT He TOnhKO CO CTpa

Ha MH-y'laCTHHUaMH, HO H C Hay'IHhiMH UeHT
pa MH .n:pyrHX CTpaH. 

B Te'leHHe .n:syx neT rpynna IO.A. Il{ep6a
K Ba H yqeHhie TypHHCKOrO HHCT!fTYTa $H-
3 KH /11TanHH/ npOBO.IJ:HT HCCne.IJ:OBaHHH pac
C HHHH nH-Me30HOB Ha H.IJ:pax renHH C no
MOIUhlO CTPHMepHhiX KaMep . rpynna B.M.CH
.n: poaa ae.n:er pa6ory BMecre c rpynnoH: 
Il .KIOepa /Jla6opaTOpHH KOpnycKynHpHOH $H-
3 KH, Crpac6ypr, <l>paHUHH/ no HJy'leHHIO 
Ja XBaTa pa3HhiX THnOB Me30HOB nerKHMH H.IJ:
paMH. 011.5111 npOBO.IJ:Hn COBMeCTHhie pa60Thl 
c 11HCTHTYTOM HHnhca Eopa /,[(aHHH/ - B 
OCHOBHOM B o6naCTH TeOpHH H.IJ:pa. ,[(Ba)I(.IJ:hl 
B 3TOT HHCTHTYT BhleJ)f(an .IJ:nH yqacTHH B 
HCCne.n:oBaHHHX peaKIIHH npH HH3KHX 3Hep
r HHX r .IllynhU. 

Corpy.n:HHKH Jia6oparopHH reopeTH'IeCKOH 
$ H3HKH BhiiTOnHHnH COBMeCTHhie pa60Thl C $H-
3HKaMH IOrocnaBHH /11HCTHTYT E.KH.IJ:PH'Ia 
B Eenrpa.n:e H 11HCTHTYT P.EornKOBH'Ia B 3a
r p e6e/ B o6naCTH H.IJ:epHOH $H3HKH H $H3HKH 
3n eMeHTapHhlX 'laCTHU, B CBH3H C 'leM ocy
IU CTBnHnCH 06MeH KpaTKOCpO'IHhiMH BH3HTa
M 

Jla6opaTOpHH H.IJ:epHhiX peaKUHH 011.5111 H 
11 CTHTYT H.IJ:epHOH $HJHKH B Opc3 /<l>paHUHH/ 
np o.n:on)f(anH Hccne.n:oaaHHH B o6nacTH CHH
r e Ja rpaHcypaHOBhiX 3neMeHTOB. ,[(nH yqac-



94. YtteHble 06oeOuHeHHozo UHcmu
myma JlOepHblX UCC/ZeOo6aHui1 yttacm-
606aAu 6 MeJICOyHapoOHoil I<OHrje
peHI.IUU no MUPHOMY ucnoAb306aHuiO 

amoMHoil 3Hepzuu, KomopaJl npoxo
OuAa 6 )/(eHe6e. Ha 6bzcma6Ke ")J(e
He6a- 71" OeMoHcmpupo6aAacb 3Kc
no3Ul.IUJI, ompaJICQIOIJiaJl Hayt~Hbze oo
cmuJICeHuJl OH.JIH. 
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95. ,4y6Hy nocemu.11 zeHepa/lbHblii oupe Kmop 
aEPHa npotjjeccop B. EHmt.tKe. Ha CHUMKe: 
B. EHmt.tKe e Omoe.11e H06biX Memoooe yc Kope
HUJl. Ezo conpoeoJ1Coa10m npo¢. A. Mux y.11 u 
o-p ¢jU3UKO-MameMamut.teCKUX HQYK B.ll. Ca
paHijee. 

THH B 3THX HCCne~oBaHHHX B 0pC3 Ha ro~ 

Bbie3:>Kan IO.Q.OraHecxH . 
Ocy~ecTanxnHCh Tpa~HUHOHHhle CBH3H c 

QEPHOM, B TOM 'IHCne 06MeH y'leHbiMH. ,il;Boe 
y'leHLIX OHJUf pa6oTanH B U:EPHe oKono 
o~Horo ro~a, coTpy~HH'Iax B 3KcrrepHMeH
Tax ITO 4JH3HKe BhiCOKHX 3HeprHif. 15 'len oBeK 
rroceTHnH U:EPH c uenbiO H3y'leHHH ero orrLI
Ta, y'laCTHH B 3KCITepHMeHTaX H B ITO~rOTOB
Ke rry6nHKaQHif. 

Bo <l>paHUHIO 6LmH KOMaH~HpoaaHLI 17 crre
UHanHCTOB OHJIH, a TOM 'IHcne ~Ba 4>H3HKa, 
pa6oTaBIIIHe B q_eHTpe x~epHhiX Hccne~oaa-

HH~ B CaKne ~nHTenLHoe apeMx, ocTanhHhle 
KOMaH~HpOBKH 6hinH Kpa TKOCpO'IHhiMH. 

B Te'leHHe 6 Mecxues B OpxyccKOM yHH
sepcHTeTe /,il;aHHH/ HaXO~HnCH r .Eaii:ep B 
CBH3H C KOHCTpyHpOBaHHeM MHIIIeHeH ~nH ce
rrapaTopa Jia6opaTopHH x~epHhiX rrpo6neM, 
pa6oTaiO~ero Ha nHHHH C yCKOpHTeneM. 

B ~eKa6pe 1971 ro~a cpoKoM Ha 1 Mecxu 
B KaHpCKHH YHHBepcHTeT I Apa6cKax Pecrry6-
nHKa ErHrreT/ Bhie3:>Kan:A: ~soe yqeHhiX OHJIIf 
~nH 'ITeHHH neKQHH ITO 4JH3HKe TH:>KenhiX HOHOB 
H ~nH ITOMO~H B opraHH3aQHH na6opaTOpHH 
rro o6pa6oTKe x~epHhtx 3MynhcHH:. 

B CBH3H c ocy~ecTsneHHeM coTpy~HH

'IeCTBa, a TaK:>Ke ~nH 'ITeHHH neKQHH H o6-
Cy:>K~eHHH Hay'IHhiX rrpo6neM B ,lJ;y6Hy 
B 1971 ro~y 6Lmo rrpHrnaiiieHo 70 y'leHhiX H3 
cTpaH, He sxo~x~Hx B OlfJIH. Eonee 150 
y'leHbiX 3TH X CTpaH rrpHe 3:>KanH Ha KOH4JepeH
UHH, opraHH30BaHHLie OHJIH. C neKUHHMH 
s ,lJ;y6He BhiCTyrrHnH M.raH:cHHCKHH, P.Ey
IIIe3 H3 <l>paHQHH, JIH rpo~3HHC H3 CIIIA, 
JI .MoHTaHe H )l(.ll.IOccoH H3 U:EPHa, T.ryc
Ta4JcoH H3 IIIBeUHH, P .llHHH H3 HopserHH H 
~pyrHe. 

Ilo peiiieHHIO CBOHX pyKOBO~H~HX OpraHOB 
06be.U.HHeHHhiH HHCTHTYT MO:>KeT rrpe.n.ocTas
nHTb e:>Kero~HO 15 CTHITeH.LJ.HH, rnaBHhiM o6-
pa30M ~nx pa3BHBaiO~Hxcx cTpaH. B HacTox
~ee speMx B OHJIH B Ka'leCTBe CTHrreH~Ha
TOB pa6oTaiOT crreuHanHCThi H3 APE, HH~HH 
H T.~. 

3KcKypcKK B O"ffi1 

B Te'leHHe ro~a B 06be~HHeHHOM HHCTH
TyTe H~epHhiX HCCne~oBaHHH 6hinO rrpHHHTO 
55 rpyrrrr 3KCKypCaHTOB /1217 'lenoBeK/, H3 
HHX 49 rpyrrrr /1128 'lenOBeK/ - H3 CTpaH
y'laCTHHU, 6 rpyrrrr /89 qenoseK/ - H3 ~py
rHx CTpaH. 

IJoceTHTenH 3HaKOMHnHCh C HCTOpHeH HH
CTHTyTa, OCHOBHhiMH HarrpasneHHHMH HCCne
~OBaHHH H 3KCITepHMeHTanbHbiMH yCTaHOBKa
MH na6opaTOpHH. 
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CUPABKA 

o pa3BHTHH Me)l{~yHapo~Horo coTpy~HHt~ecTBa 

H CBH3eif 
06b9~HH9HHOrO HHCTHTyTa 

H~epH~x Hccne~oBaHHii 

3a nepHo~ 1966-1971 rr. 

BH.n; coTpy.n;HH'IeCTBa 1966 1967 1968 1969 1970 1971 

1. KonH'IeCTBO coaMeCTHhiX pa6oT 153 203 210 235 250 270 

2. KonHqecTBO I<OMaH.n;Hpoaoi< 

CTiel.{HanHCTOB H3 CTpaH-

yqacTHHU B ,!J;y6Hy /6e3 

COBeiUaHHH/ 252 307 301 352 446 543 

3. KonH'IeCTBO I<OMaH.n;Hpoaoi< 

cneuHanHCTOB OHJIH B cTpaHLI-

yqacTHHUhl 210 252 258 350 287 397 

4. KonH'IeCTBO Hay'IHhiX, MeTo.n;Hqec-

I<HX H Hay'IHO-opraHH3aUHOHHbiX 

COBell.{aHHH 28 28 23 29 28 27 

5. KonH'IeCTBO I<OMaH.n;HpOBOI< 

Ha Me)I(,IJ;yHapo,n;Hhie I<OHdJepeHUHH 

H B Hay'IHbie l.{eHTpbl CTpaH, He 

.liBIT.liiOII.{HXCK yqacTHHUaMH 

HHCTHTyTa 78 102 129 147 166 139 

6. KonH'IeCTBO npHeJ.n;oa y'leHLIX 

H3 CTpaH-HeyqaCTHHU 52 67 49 87 176 * 225 

7. KonH'IeCTBO CTHneH.n;HaToB OHJIH 6 7 6 8 20 

* B TOM 'IHcne yqa cTHHI<H Me)l(.n;yHapo.n;Hoii I<oHdJepeHUHH no 

d>HJHI<e BhiCOI<HX 3 H eprHii H CTPYI<Type K.n;pa. 
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1 

TeMaTHKa coBei.QaHHH 

2 

BpeMH 
npoBe.neHHH 

3 

llEPE'IEHb 

HBYliHhiX COB91UaHH~, 

npose,neHHhiX 

06be,D;HH9HHhiM HHCTHTYTOM 

s,nepHhiX Hccne,nosaHH~ 

B 1971 ro,ny 

MecTo 
npoBe.neHHH 

4 

KonaqecTBO 
y'laCTHHKOB 

5 

A. CoeeUiaHUJI no rjJu3uK.z eblCOKUX :mepzui1 

1. Me>K,nyHapo,nHLIH CHMnoJHYM no 
4JH3HKe BbiCOKHX 3HeprHH 

2. Me>K,nyHapo,nHLIH ceMHHap no 
6HHapHbiM peaKUHHM a,npOHOB 
npH BbiCOKHX :meprHHX 

3. Me>K,nyHapo.nHaH WKOJia no <ilHJHKe 
BbiCOKHX 3HeprHH 

4. Me>K,nyHapo.nHaH KoH4JepeHUHH no 
4JH3HKe BbiCOKHX 3HeprHH H CTpyKTyp 
JI.npa 

19- 26 anpenH ,ll;peJ,neH, r,ll;P 

3·8 HIOHH ,ll;y6Ha 

13-27 HIOHH BapHa, HPE 

7 ·11 CeHTH6pH ,ll;y6Ha 

E. CoeeUiaHUJI no rjJu3uKe HU3KUX 3Hepzui1 

5. Me>K,nyHapo.nHLIH ceMHHap no 
HCCJie,noBaHHIO aTOMHOrO H,npa 
C nOMOI.QbiO JapH>KeHHbiX 'laCTHU 11-23 HHBapH KIOJiyHrc6opH, r ,ll;P 

6. Me>K,nyHapo.nHaH KoH4JepeHUHH no 
4JH3HKe TH>KeJibiX HOHOB 11- 17 4JeBpanH ,ll;y6Ha 

7. Pa6oqee coBei.QaHHe no H.nepHoii: 
cneKTpOCKOnHB H TeOpHH H,npa 22·25 HIOHH ,ll;y6Ha 

108 

191 

142 

230 

82 

214 

196 
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B. Coee~a~u~ no Memoou~ecKuM eonpocaM 

8. Me)l(,n;yHapo.n;HLIH CHMn03HYM no 
H,IJ;epHOH 3JieKTpOHHKe 

9. Me)l(,n;yHapo.n;HLIH CHMn03HYM no 
BOnpocaM aBTOMa TH3ai.(HH 06-
pa60TKH ,IJ;aHHbiX C ny3blpbKOBbiX 
H HCKpOBbiX KaMep 

10. Pa6oqee coaell.(aHHe no pa3BHTHIO 
I.(HKJIOTpOHHbiX MeTO,IJ;OB YCKOpeHHH 

,IJ;JIH nonyqeHHH MOHOXpOMa THqe C
KHX nyqKOB qacTHI.( 

11. Pa6oqee coaell.(aHHe no aonpocaM 
KOOp,IJ;HHal.lHH pa60T, CBH3aHHbiX 
C o6pa60TKOH H.n;epHOH cneKTpO
MeTpHqeCKOH HH<lJOpMai.(HH 

22 CeHTH6pH 
. - 1 OKTH6pH 

12-16 OKTH6pH 

26-28 OKTH6pH 

18-23 H H6pH 

r. Hay~Ho- opzaHU3Qf1UOHHble c ee~aHU~ 

12. CeccHH YqeHoro coaeTa Olf.Hif 

13. Ceccuu YqeHoro coaeTa no <lJH3HKe 
BLICOKHX 3HepruB: Olf.Hif 

14. Ceccuu YqeHoro coaeTa no <lJH3HKe 
HH3KHx 3HepruB: Olf.Hif 

15. CeccHH YqeHoro coaeTa no Teope
THqecKoB: <lJuJHKe Olf.Hif 

16. Coaell.(aHHH KaMepHoro KOMHTe
Ta OMRM 

17. Coaell.(aHHH <l>oT03MYJILCHOHHoro 
KOMHTeTa OMRM 

18. Coaell.(aHHH KoMHTeTa no 
3JieKTpoHHLIM 3KcnepuMeHTaM Olf.HM 

29-30 MaH 

17-20 MaH 
18-19 HOH6pH 

19-21 MaH 
25-26 HOH6pH 

23-24 HOH6pH 

10-12 MaH 
16-17 HOH6pH 

10-12 MaH 
16-17 OH6pH 

12-14 MaH 
16-17 HOH6pH 

4 

. -

Baprnaaa, IIHP 

)l;y6Ha 

)l;y6ua 

)l;y6ua 
.IJ;y6Ha 
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5 

97 

282 

51 

68 

54 

24 
24 

34 
40 

16 

29 
32 

37 
34 

26 
25 
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19. Coaei.QaHHH KoMHTeTa no H,nepHoii 10-12 MaH ,ll;y6Ha 26 
cPH3HKe OHJIH 23-24 HOH6pH ,ll;y6Ha 21 

20. Coaei.QaHHH KoMHTeTa no Heii:TpOHHOii ,ll;y6Ha 35 
cPH3HKe OHJIH 

Nmn HaHMeHoBaHHe 

1 2 

1. 3HMHHH UIKorra UH<I>H 
no cPH3HKe 
BLICOKHX 3HeprHH 

2. 3HMHHH UIKOJia no aK
CHOMaTH'ieCKOMY no,n
xo,ny H BhiCUIHM CHM
MeTpHHM B TeOpHH 
qacTHU 

3. BcecoJOJHaH KOH¢e
peHIJ;HH no pa3BHTHIO 
TeopHH 3JieMe~ap-

• HhiX 'iaCTHIJ; 

12-14 MaH ,ll;y6Ha 35 
23-24 HOH6pH 

llEPE'IEHh 

Me:>K,nyHapo,nHhiX M HaQMOHaJlbHhiX KOHcpepeHQMR, 

CMMn03MYMOB, CeMMHapoB, COBelllaHMif M WKOJI, 

B KOTOpbiX 

npMHMMaJIM yqaCTMe cneQMaJIMCTbl 

06'beAMHeHHOrO MHCTMTyTa 

ll,nepHbiX MCCJie,noBaHMif 

s 1971 ro,ny 

BpeMH 
npoae,neHHH 

MecTo 
npoae,neHHH 

<f>aMHJIHH IKOJIH'ieCTBOI 
yqacTHHKOB 

3 4 5 

A. B cmpaHax - y'lacmHUtlaX uHcmumyma 

13-29 HHBa pH 

22-24 HHB apH 

25-27 HHBa pH 

• 

Ey,naneUIT, BHP 

Y)l(ropo,n, CCCP 

JIH'iO r. 

E<lJHMoa r. B. 
To.nopoa H. 

IBHPI 

ICCCPI 
IHPEI 

Y)l(ropo.n, CCCP ,lJ;y6oBHK B.M. ICCCP I 
,ll;yM6paiic O.B.ICCCP I 
EcPHMOB LB. ICCCP/ 
KaTLIUieB IO.B./CCCP I 
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4. BcecoiOJHoe coBell.laHHe 27 HHBapH-
no HJJ.epuoii cneKTpocKo- 4 <beapanH 
nHH H CTpyKType H)J,pa 

5. BcecoiOJHoe uayquo-Tex- 1-3 <beapanH 
HH'leCKOe COBell.laHHe no 
HCnOJib30BaHHIO yCKOpH-
TeJieH B HapO)J,HOM XO-
3HHCTBe H Me)J,HUHHe 

6. 3HMHHH WKOJia no H)J,ep- 6-16 <beapanH 
uoii $H3HKe 

7. 3HMHHH WKOJia no $H3HKe 12 <beapanH-
3JieMeHTapHbiX tJaCTHU 2 MapTa 

8. 106HJieHHaH HaytJHaH KOH- 21-24 anpenH 
<bepeHUHH AKa)J,eMHH uayK 
rpy3HHcKoii ccP 

9. HayquaH ceccHH OJI<l> AH 4-6 MaH 
CCCP no $H3HKe BbiCOKHX 
3HeprHH H 3JieMeHTapHbiX 
tJaCTHU 

10. 3ace)J,aHHe <l>H3HtJecKoro 8-15 MaH 
06ll.leCTBa r )J;P 

11. III CHMn03HYM no paJJ.Ha- 9-17 MaH 
UHOHHOH XHMHH 

12. CeMHHap no uepeJIHTHBHCT- 12-16 MaH 
CKHM CHCTeMaM H CHJlbHbiM 
B3aHMO)J,eHCTBHHM 

4 

MocKaa , CCCP 

JleHHHrpaJJ., CCCP 

3aKona e, ITHP 

Bpouna , ITHP 

T6HJIHCH, CCCP 

MocKaa , CCCP 

)J;pe3)J,eH, r,n;p 

THxaub , BHP 

KHeB, C CCP 

5 

107 qen. 

CaatJeHKo O.B. 
<l>aM Kyaur )J;heH 
Hryeu )J;HH Tbi 

1i anaHJJ.a M . 
KpyJIHC K. 
3y6ep K . 

TOJJ.OPOB If. 

Hryeu )J;HH Tbi 
MenhHHKOBa H.H. 
lleuea B.H. 
lllKJIOBCKaH A.M. 
CToHuoa .n.u. 
42 qen. 

llouTeKopao 1i. M. 
CTapH <I>. 

raapHJIOB K.A. 
Hopceea IO.B . 
BaHJJ.JIHK Jl . 

A<bauacbeB r .H. 
MHxaiinoa lf.H. 
1ia6HKOB B. B. 
E$HMOB B.H. 
llepMHKoa B.rr. 
lieJIHea B.li. 
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/CCCP/ 
/)J;PB/ 
/)J;PB/ 

/ITHP/ 
/ITHP/ 
/ITHP/ 

/HPE/ 

/)J;PB/ 
/~CCP/ 
/HPE/ 
/CCCP/ 
/HPE/ 

/CCCP/ 
;r.n;P/ 

/CCCP/ 
/CCCP/ 
/BHP/ 

/CCCP/ 
/CCCP/ 
/CCCP/ 
/CCCP/ 
/CCCP/ 
/CCCP/ 
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I 2 

I3. Me:>KAYHapoAHhiH CHMn03HYM 
no 4!oroHHhiM AeTexropaM 

I4. CoBewauue no ueiirpouuoii 
4!H3HKe 

I5. CoBewauue no 4!H3HKe 
B3aHMOAeHCTBHJI 3apJI· 
:>KeHHbiX 'laCTHU: C MOHO· 
KpHCTannaMH 

I6. CoBewauue no npo6ne-
Me rpex Ten 

I7. CeMHHap "KocMH'Iecxue 
nyqu H acrpo4!H3HKa" 

I8. CuMn03HYM no peaxu:uou-
uoii ra3oBoii xpoMaTorpa-
4!HH 

I9. Me:>KAYHapOAHhiH reoxHMH-
'leCKHH KOHrpecc 

20. II I Bcecoro3Ha.ll xou4lepeu-
U:HJI no MeToAaM Moure-
Kapno 

2I. neTHJIJI wxona no reoperu-
'leCKOH 4!H3HKe 

22. neTHJIJI wxona no reoperu
qecxoii 4!H3HKe 

23. Me:>KAyHapoAHhiH CHMn03H
YM H<l»AK .r 

3 4 5 

23Ma11- I HIOHJI Bapua, HPE BHWHJIKOB B. B. ICCCPI 
HBaHoB B.H. ICCCPI 

24- 28 Ma.ll KHeB, CCCP 29 qen. 

I- 3 HIOHJI MocxBa, CCCP repw X. 1r.nPI 
orro r. lr.nPI 
CaBeHKOB A.n. ICCCPI 
KaMaHHH B. B. ICCCPI 
HopMypaTOB <1». ICCCP I 
KyWHHPYK B.<l». ICCCP I 

7 - I 7 HIOHJI 1iyAanewr, BHP nyKbJIHOB B.K. ICCCPI 
3axapbeB E.H. ICCCPI 
])eperH ll. /BHPI 

I5· 2 I HIOHJI MocKBa, CCCP lloAropeu:xuii M.H./CCCPI 
My3bi'IKa IO.A. ICCCPI 

6-8 HIOnJI Tannuu, CCCP 3BapoBa T.C. ICCCPI 

20 · 25 HIOnJI MocKBa, CCCP tiy6ypxoB 10. T. ICCCPI 
rB03AeB ]) .A. ICCCPI 
llonexo A.r. ICCCPI 
Hryeu Mour illHHhl,nPBI 

30 aBrycra- HoBocu6upcx, OcoCKOB r .A. ICCCPI 
~ ceHT.116p.ll . CCCP KyniOKHHa n.A. ICCCPI 

IIIenouu:eB H.H. ICCCPI 
KonbinOB r .H. ICCCPI 
nuxa'leB M.<l». /CCC PI 

3I aBrycra- 1iyAanewT, BHP Xox r. IBHPI 
I3 ceHTJI6p.ll Kyw B. ITIHPI 

3I aBrycra- PyA:>KHCTKa, TIHP ManoB n.A. ICCCPI 
I3 ceHT.116p.ll 1ianh6yu:eB E.E. ICCCPI 

2-I 3 ceuT.II6pJI ,nbop, BHP llanMaH H. IBHPI 

• 
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24. E:lKero.nHaJI mKona no MarHe- 13 ceHTJI6p JI - 3aKonaHe, IIHP ,ll;o6:lKHHLCKH JI.IIIHPI 
TH3MY 4 OKTJI6pJI 

25. Me:lK.IJ;yHapo.nHaJI KOHcllepeHUHJI 
no cllH3HKe pa36aaneHHLIX 
cnnaaoa 

26. Coaew:aHHe XHMH'IeCKoro 
o6w:ecTaa r ,ll;P 

27. Me:lK.IJ;yHapo.nHax KoHcllepeHUHH 
cTpaH-y'laCTHHU C3Ba no cllH-
3HKe H TeXHHKe HH3KHX TeMne
paTyp 

19-29 ceHTx6px THxaHL, BHP XeHHHr K. 1r ,ll;P I 
CeHTHpMaB X. IBHP I 
HaTKaHeu H. IIIHP I 

20 ceHn6px- liepnHH, r ,ll;P TeMnenLxocllcll K./r ,ll;P I 
1 OKTH6px 

25 ceHn6px - BapHa, HPli 3enL.IJ;OBH'I A.r. ICCCP I 
5 OKTH6px BacHnLeB B.A. ICCCPI 

TapaH IO.B. ICCCPI 
AncllHMeHKOB B .II. ICCCP I 
<l>ennep r. 1r ,ll;P I 

28. KoHcllepeHUHJi no BLI'IHCnHTenL- 27 ceHTx6px - 3cTeproM, llynKOB H.H. • ICCCP I 
EpMonaea B.B. ICCCPI HOB TeXHHKe 7 OKTx6px BHP 

29. Coaew:aHHe no TeopHH cHnLHLIX 
B3aHMO.IJ;eBCTBHB 

30. 3ace.naHHe AKa.neMHH 
"JieononL.IJ;HHa" 

31. CHMn03HYM no rHoceonorH
qecKHM npo6neMaM H3Me
peHHB 

29 ceHTx6px - KIOnyHrc6opH, 
11 OKTH6px r ,ll;P 

3cceHcKH 'A. IBHP I 

HoaaK 3. 
liOM r. 
JlJIHCTe P. 
IIo3e A. 
IIo3e ,ll;. 
TpiO'Inep K. 
BeqopeK 3. 

lr,IJ;PI 
lr,IJ;PI 
lr,IJ;PI 
ICCCPI 
lr,IJ;PI 
lr,IJ;PI 
lr,IJ;PI 

11-25 OKTJI6px Xanne, r ,ll;P linOXHHUeB ,ll;.H. ICCCP I 

12-16 OKTx6px Y:lKropo.n, TxnKHH A.A. ICCCP I 
CCCP liapaweHKOB B.C. /CCCPI 

IIo.nropeUKHB M.H.ICCCPI 

32. Hay'IHLIB COBeT no KOMnneKc- 18-22 OKTJ16p11 
HOB npo6neMe "KocMH'IeCKHe 

T6HnHcH, EnHceea C.M. 
CCCP ToncTOB K.,ll;. 

ICCCPI 
ICCCPI 
ICCCPI 
ICCCPI 

ny'IH" JII06HMOB A.JI. 
lioraqea H.II. 
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33. OceHHHH IIIKona no BhiCOKO- 18-28 OKTH6pH liHHU:, r )J;P 
qaCTOTHOH cneKTpOCKOnHH 

34. lliKona no XHMHqeCKHM npo- 18 OKTH6px- PocceH.nopdJ, 
6neMaM H.IlepHOH TeXHHKH 2 HOH6pH r.n;P 

35. Me)I(.IlYHapo.nHaH KOHdJepeHI.J;HH 19-29 OKTH6pH )J;peJ.neH, r)J;P 
no cneKTpocKonHH Mecc6ay3-
pa 

36. CHMnoJHYM "MarHeTH3M H 
cerHeTo3neKTpHqecTao" 

37. KoHdJepeHU:HH no H3MepH
TenhHOH TeXHHKe 

20-27 OKTH6px CaMapKaH.n, 

24 OKTH6pH· 
2 HOH60H 

CCCP 

)J;pe 3.IleH, r )J;P 

38. HayqHax ceccHH OR <I> AH 25-26 oKn6px MocKBa, CCCP 
CCCP no x.nepHhiM peaKU:HHM 

39 . III pa6oqee coaemaHHe no 
CTaTHCTHqeCKOH dJH3HKe 

40. CeMHHap no HeiiTpOHHOH 
cneKTpOCKOnHH 

41. lliKona no MarHeTH3MY H 
pacceHHHID HeHTpOHOB 

42 . lliKona dJH3HKOB 

43. Me)l(.nyHapo.nHhiH ceMHHap 
"<l>yHKU:HOHanhHhJe MeTO.Ilhi 
B KBaHTOBOH TeOpHH nonH ·-H CTaTHCTHKe 

25-28 OKTH6pH 

4-19 HOH6pH 

4-19 HOH6pH 

23 HOH6px-
4 .neKa6px 

7-9 .neKa6px 

• 

KHeB, CCCP 

)J;peJ.neH, r )J;P 

)];peJ.neH, r)J;P 

EpeaaH, CCCP 

MocKBa, CCCP 

5 

<l>ennep r 0 1r )];PI 

3iixnep E. ;r )J;P I 

OcTaHeaHq IO .M. ICCCPI 

IliiiH c T as a B . 
HHTU: B.B. 

IIIHPI 
ICCCPI 

Ka3aHCKHH r .c. ICCCP I 
Me.nae.nh C .B. /CCCPI 
3HMHH r.H. ICCCPI 
Cyxoa A.M. ICCCPI 

13 qen. 

IlnaKH.Ila H. M . 
lliHKnoiii T. 
HoBHKOB M .10. 
KyJeMCKHH A.JI. 

3nep r. 
ApnhT P. 
lliTpyCHbiH X. 
qynTeM )]; . 

XeHHHr K . 
3nhK K. 
<l>enh.nMaH K. 

31 qen. 

23 qen. 

ICCCPI 
IBHPI 
ICCCPI 
ICCCPI 

lr.D:PI 
1r )];PI 
1r .D:P 1 
IMHPI 

1r .D:P I 
1r )];PI 
lr.D:PI 
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E. B cmpaHax, He J16/lJ110~uxc.R ytta cmHut~aMu uHcmumyma 

44 . Vlll E)l(ero~HaH KOH$epeH- 3-14 HHBapH M aHtiecTep, CeHTHpMa:H )1(. IBHPI 
UHH no $H3HKe TBep~oro AHrJIHH 
Tena 

45. Me)I(.JJ;YHapo~HbiH Kypc no 20 HHBapH- T pHecT, 11TaJIHH 3axapbeB J>.H. ICCCPI 
TeOpHH H~pa 10 MapTa PLr6apcKa B. IIIHPI 

CTpaTaH r. ICPPI 
<l>e~oTOB C.l1. ICCCPI 

46. XVlll Me)l(~yHapo~HaH KoH- 14-22 <l>espanH <l>HJia~e Jib$H H, ry3HK 3. IIIHPI 
¢epeHUHH no cxeMaM Ha CiliA THIIIHH B. r. ICCCPI 
TBep~OM TeJie 

47. KoH¢epeHUHH no ycKopH- 28 <l>espanH- liHKaro, CiliA ,ll;eHHCOB IO.H. ICCCPI 
TeJIHM tiaCTHU 12 MapTa 

48. XVlll Me)l(~yHapo~HhiH KOHr- 24 MapTa- PHM, 11TaJIHH IlanMaH 11. IBHPI 
pecc no 3JieKTpOHHKe 5 anpenH 

49. 3ace~aHHe oprKOMHTeTa 26 MapTa- )l(eHesa, 

iliKO Jlbl $H3HKOB 0115111- U:EPH 2 anpenH ilise:HuapHH MHXYJI A. ICPPI 

50. Me)l(~yHapo~HaH KoH¢epeH- 28 MapTa- H OTTHHreM, IloJIHKOB B.H. ICCCPI 
UHH H BbiCTaBKa no o6pa- 3 anpenH AHrJIHH JlyK'LHHues A.<l>. ICCCPI 
60TKe ~aHHbiX Xo<l><l>MaH 3. IIIHPI 

51. CeMHHap no TeopeTH'iecKo:H 31 MapTa- Ma~pH~, MHxyn 3. ICPPI 
tPH3HKe 12 anpenH 11cnaHHH reopre E. ICPPI 

52. Me)l(~yHapo~HaH KoH¢epeHUHH 12-21 anpenH E onoHLH, 11TaJIHH Po6aiiiHK ,n;. 1r ,ll;P I 
no Me30HHbiM pe30HaHCaM 

53. CHMn03HYM, ceMHHap H BbiC- 3arpe6, AH~epT K. 1r ,ll;P I 
TaBKa IOPEMA-71 17-27 anpenH IO rocnasHH KHH~3HepcKH 3. IBHPI 

54. Me)l(~yHapo~HhiH KOHrpecc no 
3aiUHTe OT HJI3y'ieHHH YCKOpH-
TeJieH H KOCMH'ieCKOrO npo- 25 anpenH- )l(eHesa, 3eJIL'iHHCKHH M. IIIHPI 
CTpaHCTBa 1 MaH ilise:HuapHH Ane:HHHKOB B. E. ICCCPI 
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55.KoJIJIOKBHYM no MHOrO
'IaCTH'I HOH ,LJ;HHaMHKe 

56. Me)l(,nyHapo,nHaH IIIKOJia no 
aBTOMaTH3aUHH H 3JieKTpO
HHKe 

3 

29 anpen x-
2 MaH 

19-28 HIOHH 

57. Me)l(,nyHapo,nHaH KOH$epeHUHH 28 HIOHH-
no $H3HKe 3JieMeHTapHhiX 9 HIOJIH 
'laCTHU 

58. Kypchi no TeopeTH'IeCKOH 
$H3HKe 

1 HIOJIH-
20 ceHnr6px 

59. CoaemaHHe cneuHaJIHCTOB no 4-15 HlOJIH 
pe,LJ;K03eMeJihHhiM 3JieMeHTaM 
H aKTHHH,LJ;aM 

60. IV KOH$epeHUHH Me)l(,nyHapo,n- 5-23 lllOJIH 

HOrO KOMHTeTa no H,LJ;epHhiM 

,naHHhiM 

61. Me)I(,!J;yHapo,nHLiii cHMnOJHYM 6-12" HlOJIH 

no CJia6biM B3aHMO,LJ;eHCTBH.JIM 

B .Jl,LJ;epHOH $H3HKe 

62. IIIKona no JJieKTpoMarHHTHhiM 9-26 HIOJIH 
B3aHMO,LJ;eHCTBHHM H,LJ;pOHOB 

63. Me)l(,nyHapo,nHax IIIKona no 19-31 HlOJI.Jl 

$H3HKe HM. 3. cl>epMH 

64. JleTH.JIJI IIIKOJia no Jl,LJ;epHOH 22- 31 HIOJIH 
$H3HKe .... 

4 5 

XenhCHHKH, MHXYJI 3. 
ci>HHJIHH,LJ;HH Konhmoaa )J;.K. 

repuer- HoBH, IIonenhcKa E. 
IOrocnaaHH 3aH:,nnep 3. 

AMcTep,naM, CaBHH M.A. 
HH,nepnaH,LJ;hi )J;anxa)l(aB H. 

qepHeB X. 
JhH:cTe P. 
QHceK 3. 
Hro KyaHr 3yH: 
)J;OHKOB A. 
ci>HJIHnnoa A. T . 

TpHecT, 11TaJIHH IIpaaeUKH 3. 

)J;apeM, AHrJIHH XeppMaHH 3. 

EoM6eH:, HH,nnx Co,nHoM H . 

· 3arpe6, 

IOrocnaBHH 

IIHTOB H.H. 

raM6ypr' ci>Pr KyHCT 3. 

BapeHHa, CTOHHOB q, 

J1TaJIHH 

MaTe 3. 
HoeHcyy, MHxaH:noa H.H. 
ci>HHJIHH,LJ;HH raHrpCKHH IO.II. 

ICPPI 
ICCCPI 

IITHPI 
1r )];P 1 

ICCCPI 
IMHPI 
IHPEI 
1r )];PI 
IITHPI 
I)];PBI 
IHPEI 
ICCCPI 

IBHPI 

1r )];P 1 

IMHPI 

ICCCPI 

IBHPI 

IHPEI 

IBHPI 
ICCCPI 
ICCCPI 
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65. Me)l(,ll;yHapo,li;HaH KOH<tJepeuu;HH 14 aarycTa-
no KOCMH'IeCKHM ny'laM 1 CeHTH6pH 

• 

4 

Xo6apT, 
Aac TpanHH 

66. V Me)l(,ll;yHapO,li;HaJI KOH<lJepeH
IJ;HJI no Hayquo-TeXHH'IeCKOB 
uu<lJopMau;uu 

21 - 30 a a rye Ta Jiro6nHua, 
IOr ocnaaHH 

67. Me)l(,ll;yHapo,li;HaH Kou<lJepeHUHJI 22 aarycTa
no CTaTHCTH'IeCKHM CBOBCTBaM 2 CeHTH6pJI 
H,ll;ep 

On6auu, CiliA 

68. Me)l(,ll;ynapo,li;HhiB CHMn03HYM 
no :meKTpOHHhiM H <lJoTOHHhlM 
B3aHMO,ll;eBCTBHJIM 

22 aarycTa- HTaKa, CiliA 
6 cenT.H6pH 

69. Me)l(,ll;yHapo,li;HaH IIIKona no 30 aarycTa- EaiiiKO- none' 
<lJH3HKe 3ITeMeHTapHhiX 18 ceHTH6pH IOrocnaBHH 
'laCTHIJ; 

70. Me)l(,ll;yuapo,ll;naH Kou<lJepeu- 5- 17 ceHT H6pJI )Keueaa, 
UHH no MHpnoMy ucnonh3o- IIIBeB:u;apHH 
aauuro a TOMHOB 3HeprHH 

. -

Muxyn A. 

Jlaur H. 

5 

JlyiiJ;HKOB B.H. 
TionHKauoa C.M. 
Co,!J;HOM H. 

Ean,li;HH A.M. 
AKHMOB IO.K. 

CTpyranLCKH 3. 
IIIaH,li;Op JI. 
Kucenea B.C. 
Xap)l(eea IO.H. 
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ICPPI 

IBHPI 

ICCCPI 
ICCCPI 
IMHPI 

ICCCPI 
ICCCPI 

ITIHPI 
ll.ICCPI 
IC:CCPI 
ICCCPI 

Eoronro6oa H.H. ICCCP I 
CO,li;HOM H. IMHP I 
KapnoBCKHB B.JI. ICCCPI 
<l»nepoa r .H. ICCCP I 
Enoxuuu;ea ,[(.H. ICCCP I 
Capauu;ea B.TI. ICCCPI 
l.lynTeM ,[.(. IMHP I 
TyMauoa IO.A. ICCCP I 

71. Me)l(,ll;yuapo,li;HhiB CHMn03HYM 7-17 ceHTH6pH CaKne, <l»pauu;HH BHnh'IHHCKH R. ITIHPI 
"PeaKIJ;HH C TJI)I(eiThiMH 
HOHaMH H MHOrO'IaCTH'IHhie 
BO 3 6y)l(,ll;eHHH" 

72. Me)l(,ll;yHapo,li;HaH KOH<lJepeHIJ;HJI12-19 ceHTH6pJI 0Kc4Jop,ll;, AurnHJI reopre B. 

no HOHH3HpOBaHHhiM ra3aM 

73. Kou<lJepeuu;HH no cPH3HKe Kon-
,ll;eucupoaanuLIX cpe,ll; 12-22 cenTH6pH 

<l»n peuu;HH, 
HTanHH 

En B. 
Quiiie n. 

ICPPI 

lr.[.(PI 
lr.[.(PI 
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1 2 3 

74 . Me:>K.D;yHapo.D;HhiH ceMHHap no 13-19 ceHTH6pH 
nepcneKTHBaM pa3BHTHH ~H-
3HKH BhiCOKHX 3HeprHH 

75. II eaponeifcKaH KOH~epeHUHH 18 ceHTH6pH-
no ~e ppo 3Jie KTPHKaM 3 OKTH6pH 

76. Me:>K.D;yHapo.D;HaH KOH~epeHUHH 19 ceHTH6pH-
no yCKOpHTeJIHM BhiCOKHX 1 OKTH6pH 
3HeprHH 

4 

)KeHeBa, 
IllaeifuapHH 

,lJ;H:>KOH, 
<l>paHl(HH 

)KeHeBa, 
IllaeifuapHH 

5 

MHXYJI A. ICPPI 
liJIOXHHl(eB )1;.11. ICCCP/ 
,lJ;:>KenenoB B .II. ICCCPI 
Mell(epHKOB M.r. ICCCPI 
CeMeHIOlllKHH H .H . ICCCPI 
KapnoacKHH B.JI. ICCCPI 
CapaHuea B .II. ICCCPI 
Il{ep6aKoB IO.A. ICCCPI 

Haapol(HK B. IIIHPI 

,lJ;:>KenenoB B.II. ICCCP I 
CeMeHIOlllKHH H .H. ICCCP I 
,lJ;MHTpHeacKHif B .II./CCCP I 
CapaHuea B .II . ICCCP I 
Cxaa6e E. IIIHP I 

77. reHepaJILHaH CeCCHH 
MArAT3 

22 c eHTH6pR- BeHa , AacTpHH Co.D;HOM H. IMHPI 
3 OKTH6pH 

78. CHMn03HYM no HOHHhiM HC- 17-28 OKTH6pH AnTOH, CIIIA replll r. 1r ,LJ;P I 
TO'IHHKaM H ~OpMHpOBaHHIO 

HOHHhiX ny'IKOB 

79. Me:>K.D;yHapo.D;HhiH CHMno3HYM 17. OKTH6pH- AproHH, 3aapa 11. lqccPI 
no TpaHCnJiyTOHHeBhiM 3Jie • 4 HOH6pH OK- PH.D::>K, CIIIA 
MeHTaM H KoH~epeHUHH no 
HCTO'IHHKaM MHOr03apH.D;HhlX 
HOHOB 

80. CHMn03HYM no H.D;epHoif 31 OKTH6pH · CaH- <l>paHl(HCKO, 
HayKe 11 HOH6pH CIIIA 0H.D;pHlll JI. lqCCPI 

: 

" 



HAYLIHAA 

VIHCDOPMAUIIIA 
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1113AA TEJ\bCH lllli1 

OTAEJ\ 

-,.. 
22 

" 

3a ro.n H3,naTenLCKHH OT,nen oTneqa1'an 
OKOTIO 5 MTIHo OTTHCKOBo BLmymeHO B CBeT 
643 Ha3BaHHH npenpHHTOB H C0061l{eHHH 
OlUIH o6mHM o6"LeMOM 750 y'leTHO-H3,na
TenLcKHx nHCTOBo KaK BH.IJ:HO H3 npuse,neH
Horo HH)I(e rpa<iJHKa, TeH,neHn;HH e)l(ero.nHoro 
pOCTa KOTIH'leCTBa npenpHHTOB H COo6meHHH 
He H3MeHHnacLo KpoMe Toro, oTne'!aTaHo 
210 6pollll0p cny)l(e6Horo xapaKTepa /MaTe
MaTH'!eCKoe o6ecne'!eHHe, npoeKThl3Kcnepu
MeHTOB, MaTepHanLI Y'!eHoro coseTa H Ko
MHTeTa IJonHOMO'!HbiX IJpe,ncTaBHTeneif, pa3 • 
nH'IHLie MaTepHanLI no 3aKa3aM na6opaTopHH 
H no,npa3,neneHHH HHCTHTyTa/ o 

O<lJopMneHo HanpasneHHe B pe,naKn;HH )l(yp
Hanos H B oprKOMHTeTbl pa3TIH'!HbiX KOH<iJepeH· 
UHH 750 cTaTeH H ,noKna.nos COTPY.D:HHKOB 
HHCTHTyTa o 113 3Toro '!Hcna B )l(ypHanhl Co· 
BeTcKoro Coro3a 6Lmo nocnaHo 397 cTaTeH, 
B )l(ypHanbi ,npyrHX CTpaH - 161 CTaTbH, 126 
,noKna.nos HanpasneHLI Ha Me)l(,nyHapo,nHLie 
Hay'!Hble KOH<iJepeHIJ;HH, CHMD03HYMbl H ce • 
MHHapLI, 66 .noKna.nos - Ha cosemaHHH H 
KoH¢epeHn;HH B CCCP 0 

113,naTenLCKHH oT.nen npo.non)l(an BLmon
HHTL H ,npyrHe pa60Thlo EhlnO H3rOTOBneHO 

1956 

804/1963 
28 2 ,.........,7962 

7967 
1960 

6 48 
7977 



6onee 166 ThlC. KCepOKOITH~, 4612 Ka~pOB 
MHKpotiJHDhMOB. )l;ml TpaBneHHH ITe'laTHbiX 

nnaT 3DeKTpOHHKH H3rOTOBDeHO 1303 Hera

THBa. llepenneTeHO 5249 KHHr. 0T~en BLI

ITODHHD 3aKa3bl na6opaTOpH~ H ~pyrHX no~

pa3~eneHH~ HHCTHTyTa Ha nel.faTaHHe pa3DH'I

HhiX 6naHKOB H ~pyrHX MaTepHaDOB ~OKy

MeHTa~HH. 

3a ro~ Bhlll~eHO 16 c6opHHKOB MaTepHa• 

BOB KOHtiJepeH~H~, CHMIT03HYMOB, Me)l(~y
HapO~HhiX IIIKOD. 

CnHCKH, no KOTOPLIM npoHJBO~HnacL pac

CLmKa ny6nHKa~H~ OH.HH H KOTOPLie oxBa

TLIBaiOT 60DhiiiOe KODH'IeCTBO Hay'IHbiX 
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yqpe)l(~eHH~, 6H6DHOTeK H YHHBepCHTeTOB 56 

C'I'pa H, llOITODHHDHCb 55 HOBbiMH a~pecaMH. 

llpO~OD)I(aDOCb COBepiiieHCTBOBaHHe Tex

HHKH H3~aTeDLCKOrO OT~ena. liLIDH npHo6pe

TeHhl 3 MaiiiHHLI ")l;)l(acTopa~Tep" ~nH nep¢o

pHpOBaHHH JieHT, HBDHIOI.QHXCH nporpaMMO~ 

¢oT o Ha6opa TeKCTOB. B KOH~e 1971 ro~a 

llOC T YITHDa HOBaH MaiiiHHa ")l;)l(aCTO

TeKCT-70". 3TO BeCLMa y~06HaH B 3KCITnya

Ta~HH aBTOMaTH'IeCKaH tiJoTOHa6opHaH MaiiiH

Ha. 0Ha ocyi.QeCTBnHeT Ha6op c nep¢oneHT, 

3aK ~HpOBaHHhiX Ha MaiiiHHaX ")l;)l(aCTOITeptlJ". 

B q acTHOCTH, 3TOT ro~oBo~ OT'IeT Ha6paH 

Ha M aiiiHHe ")l;)l(aCTOTeKCT -70". 
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HAYLIHO-

TEXHIIILIECHAA 

511151\IIIOTEHA 

.... 

B 1971 ro.n:y 6H6IIHOTeKa o6cJiy)f(HJia 4966 

qeJIOBeK, B TOM qHCJie 724 npH6hlBlliHX B 

OH.HH B KOMaH.LJ:HPOBKH. E)f(e.n:HeBHO B ee qH

TaiihHhix 3anax pa6oTaJIH 6onee 200 qenoBeK . 

KonHqecTBO Bhi.LJ:aHHOH 3a ro.n: IIHTepaTyphi 

npeBbiCHJIO 200 TbiC. neqa THbiX e.LJ:HHHU. 

ITo Me)f(6H6IIHOTeqHoMy a6oHeMeHTY 3a 

3TOT CpOK nonyqeHO 1977 Ha3BaHHH KHHr H 

)f(ypHanoB. BhlnonHeHo 390 3aHBOK qHTaTe

neH: H3 75 COBeTCKHX H 3apy6e)f(HbiX 6H6JIHO

TeK . 

ITO BCeM HCTOqHHKaM KOMnJieKTOBaHHH B 

6H6IIHOTeKy 06'he.LJ:HHeHHOrO HHCTHTyTa no

CTynHIIO 16838 neqaTHhiX e.D:HHHU, B TOM qHC

Jie nepHO.D:HqecKaH JIHTepaTypa /OKOJIO 600 

Ha3BaHHii/. B 1971 ro.n:y B03pocno qHcno 

pa3JIHqHhiX ny6JIHKaUHH, npHCJiaHHbiX B 06MeH 

Ha H3.D:aHHH OH.HH. lihiiiO npHHHTO 65 HOBhiX 

.n:HccepTau;Hii yqeHhiX OH.HH. 

Ha 1 HHBapH 1972 ro.n:a B 6H6IIHOTeqHoM 

4JOH.LJ:e HaCqHTbiBaJIOCb 294468 neqaTHbiX e.n:H

HHU. 

BCH nocTynHBlliaH IIHTepa Typa CBOeBpe

MeHHO perHCTpHpOBaJiaCb H OTpa)f(aJiaCb B Ka

Taiiorax. KapToTeKa ny6nHKau;Hii yqeHhiX 

OH.HH nononHHnacb 3200 KapToqKaMH Ha 

HOBbie Hj.LJ:aHHH, 6biJI H3.LJ:aH yKa3aTeiih ny6JIH· 

KaUHH COTPY.ll:HHKOB HHCTHTyTa 3a 1970 ro.n:. 

Benacb HH4JopMaUHOHHo-6H6nHorpa4JHqe

cKaH pa6oTa. E)f(eHe.n:enhHO BhlnycKaiiHCh 

3KCnpe CC- HH4JOpMai.J;HH 0 HOBbiX nocTynJieHH

H.x: "KHHrH", "CTaThH", "IIpenpHHThi". Bce

ro 3a ro.n: BbllliJIO 203 HOMepa, BKJllOqHBlliHX 

21361 Ha3BaHHe. HaneqaTaHO 149 CnHCKOB 

HOBhiX )f(ypHanoB. E)f(eHe.n:enhHO o6HOBIIHIIHCh 

BhiCTaBKH nocTynJieHHH JIHTepaTypbi. 

lihiiiO opraHH30BaHO 7 TeMaTHqeCKHX BbiC

TaBOK K COBemaHHHM H KOH4JepeHI.J;HHM, npo

XO.LJ:HBlliHM B· HHCTHTyTe. CocTaBJIHJIHCb H 

H3.LJ:aBaJIHCb TeMaTHqeCKHe CnHCKH JIHTepaTy

pbl, npe.n:cTaBJieHHOH Ha BbiCTaBKaX. liH6IIHO

rpa4JHqe CKHH OT .n:en .n:an 60IIhlliOe KOJIHqe CTBO 

yCTHhiX H nHCbMeHHbiX cnpaBOK no 3anpocaM 

yqeHbiX. 



00CTynJieHH.H no o6MeHy 

Bcero 3a ro,n; B 6H6JIHOTeKy OIUUf no-
CTYITHJIO B nop.ft,D;Ke 06MeHa 6700 npenpHHTOB 
H3 36 CTpaH, a TaK*e 75 Ha3BaHHH *YPHa· 
JIOB H 317 MOHOrpa~HH H3 17 cTpaH. KonH-
qecTBO llOCTynJieHHH H3 pa3HhlX rocy,n;apCTB 
noKa3LIBaeT cne,n;yroiUa.ft Ta6nHu:a. 

HaHMeHosa- llpe- OTTHC· JKyp- KHH" 
HHe CTpaHhl npHH· KH HaJILI rH 

Thl 

1 2 3 4 5 

EonrapH.ft 1 
BeHrpH.ft 70 37 5 2 
r.n;P 50 1 
)J;PB 
KH)J;P 2 
lloJILllla 238 12 6 11 
PyMhiHH.ft 11 6 
CCCP 903 27 228 
qexocno- 42 1 5 3 
BaKH.ft 

AscTpanH.ft 26 6 
ABCTPH.ft 13 5 
EenhrH.ft 112 1 4 
Epa3HJIH.ft 54 1 

BenHKo6pH· 423 
TaHH.ft 
ronJiaH,D;H.ft 6 
rpeu: 11 33 
)J;aHH 46 
3ana.n;HLIH 22 
Eepn H 
lf3paHnh 37 
lfH,D;HK 83 
Hpna ,n;li11 4 
HcnaHH.ft 
lfTaJIH.ft 332 
KaHa,n;a 86 
Hosa11 5 
3enaH,D;H.ft 
HopserH.ft 10 
Apa6cKa.ft 
Pecny6nHKa 
ErHneT 36 

CillA 2188 
<I>HHJI .ftH,D;H.ft 43 
<l>paHU:H.ft 440 
illBeHu:apH1! 15 
I..J;EP 473 
illBe U:H.ft 65 
IOrocnaBH.ft 9 
JIITOHH.ft 243 
<I>Pr 556 

06IUee 
KOJIHqeCTBO 6674 

18 

-• 

1 

120 
81 

1 

13 

25 

2 

33 

351 

1 

1 

3 
1 
3 

2 

4 
1 

75 

149 

2 

1 

12 

5 

17 

2 

19 

1 

10 

317 
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111305PETATE/\bCTBO, 

PAUIIIOHA/\1113AUIIIA -Ill 

nATEHTHAA C/\YHi6A 

96. B nameHmHou 6u6AuomeKe OHJIHuM eem
CJI 6o/lee 60 mbiC. onucaHUU K aemop CKUM 
ceuoeme/lbcmeaM u nameHmaM. CucmeMan utJe
cKuu Kama/102 COOepJICUm 6o/lee J00mbiC . Kap
motJeK. 3oecb MOJICHO noAytJumb nameHmHble 
JICypHa/lbl CCCP, Cll!A, AH2/IUU, cJ>paHt~uu, 

cJ>Pr. .:-

• 

B Mae 1971 ro~a Hay'IHhiM corpy~HHKaM 
Jia6oparopHH H~epHhix npo6neM B.M.CH~o
poay, IO.A.Earycoay, C.A.EyHHTOBY H 
B.A.Rp6e B KoMHTere no ~enaM HJo6pere
HHH H oTKPhiTHH npH Coaere MHHHCTpoa CCCP 
6biJIH apy'leHbi ~HnJIOMhi Ha OTKPhiTHe "Rane-
HHH ~BOHHOH nepeJapH~KH 77-MeJOHOB". 

B Mae 1971 ro~a 6wno ony6JIHKoBaHo 
C006I.QeHHe 0 perHCTpaUHH OTKpbiTHH "Pacna~ 
~H-HOJib-MeJOHa Ha 3JieKTpoH-n03HTpOHHyro 
napy", c~enaHHoro corpy~HHKaMH Jla6oparo
PHH BhiCOKHX JHeprHii A.M.Ean~HHhiM, 

11.B."llyaHno, M.A.AJHMOBhiM, P.r.Acraaua
rypoahiM, R.rna~KH, A.l1.)1(ypaaneaoii, 
B.11.11aaHOBhiM, A.T.MaTIOIIIHHhiM, B.T.Ma
TroiiiHHhiM, M.H.XaqarypHHOM, M.C.Xaacry
HOBhiM COBMeCTHO C COTpy~HHKaMH <l>HJH'Ie
cKoro HHCTHTyTa AH CCCP A.C.Eenoyco
BhiM H JI.H.lllrapKOBbiM. 



TaKHM o6pa30M, 'IHCJIO OTKpbiTHH COTpy,n
HHKOB HHCTHTyTa, fiOJIY'IHBWHX npaBOBYIO OX
pauy, ,nocTurno ceMH. 

B 1971 ro,ny HHCTHTYTOM no,nauo 123 Ja
HBKH Ha H306peTeHHH H fiOJiy'IeHO 34 fiOJIO)KH
TeJILHbiX pemeHHH no pauee no,nauuLIM JaHB
KaM. TaKHM o6pa3oM, qucno Bcex H3o6peTe
uuit COTpy,D;HHKOB HHCTHTyTa ,D;OCTHrJIO 246. 
B HHCTHTyTe Tpy,nHTCH 315 H3o6peTaTeneH. 
H 1855 pauuouanu3aTopoB. 

3a HCTeKlliHH ro,n 6LIJIO BHe,npeHO 22 H30-
6peTeHHH H 450 paUHOHaJIH3aTOpCKHX npe,n
JIO)KeHHH, npu 3TOM nonyqeu y'!TeHHLIH 3KO
HOMH'IeCKHH 3tPtPeKT B CYMMe 52 TbiC.py6., 
YCJIOBHbiH 3KOHOMH'IeCKHH 3tPtPeKT COCTaBHJI 
250 TbiC.py6. 

B 1971 ro,ny B OH.HH 6LIJIH npoBe,neuLI 
KOHKypCbl H306peTeHHH H paUHOHaJIH3aTop
CKHX npe,D;JIO)KeHHH. 
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H a .KOHKypce eHeopeHHbiX u3o6pemeHuil 
1-oit npeMueit OTMeqeuo H3o6peTeuue 
N2265301 "Cnoco6 H3MepeuuH 3Hepruu y -

KBaHTOB H 3JieKTPOHOB" /aBTOpA.A.THnKHH/, 
2- y ro npeMHIO nony'IHJIH ,nBa H3o6pe-
TeHHH: N2 1355 " MarHHTHLIH KaHan 
,nnH BLIBo,na ny'!Ka H3 ycKopuTeJIH" /aBTo
PLI B .H.,[(aHHJIOB H B.E.Myxuua/ HN2261581 
"Y CTPOHCTBO ,D;JIH peJieHHOH 3awHTbl CHCTeMbl 
nuTaHHH cuuxpo<iJaJoTpoua" I aBTOPLI 
H.H.IlaBJIOB, JI.H.EenHeB, B.r .rnYWeHKo, 
A.A.CMHPHOB, H.A.KypCKOB/. 

H a KOHKypce U3o6pemeHuil 2-oit npeMHH 
y,nocToeuo H3o6peTeuue N2 280692 "KpuocTaT 
,D;JIH ,D;eTeKTOpOB H,D;epuoro H3Jiy'IeHHH" jaB
TOp A .M.roBopoB/. 

B pe3yAbmame KOHKypca eHeopeHHbiX pa
IJUOHaAu3amopcKux npeoAoJKeHuil1- aH npeMHH 
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6hiJia npHCY>K.U:eHa pal.(HOHaJIH3aTOpCKOMy 
npe,l1;JIO>KeHHION21183 "Y CKOpeHHe .n;eiiTpOHOB H 
a - 'laCTHI.( Ha npOTOHHOM CHHXpOTp OHe 

OHJIH" /aBTOphi IO.,li;.EeJHOrHx, JI.ll .3H
HOBheB, r .C.Ka3aHCKHH, A.H.MHxaiim)a, 
B.H.Mopo3/, 2-a.JI npeMHH - pau;HoHaJIHJa
TopcKOMY npe.u;Jio>KeHHIO N2 1310 "Ycoaep
meHCTBOBaHHe JIHHeiiHoro ycKopHTeJIH JIY- 9 -
HH>KeKTOpa .n;eiiTpOHOB CHHXpO~a30TpOHa Ha 
6a3e peaJIH3al.(HH COBMell.(eHHOrO .U:BYX3a 3op-

-... 

a 

Horo rpynnHpoaaTeJIH" /aaTop IO.,li;.EeJHo
rHx/. 

KoHKypc o63opoe no nameHmHoii umjJopMa
tiUU 3aKOH'IHJICH npHCY>K.U:eHHeM BTOphiX npe
MHH pa6oTaM H.C.~poJioaa ",ll;ec.JITH'IHMe 
C'leT'IHKH Ha CTa TH'leCKHX TpHrrepax H ycT
pOHCTBa HH.U:HKau;HH" H B.A.EeJiyiiiKHHa H 
H.~.roTBHHCKoro "llopmHeBMe .n;eTaH.u;ephi". 

CeKTop naTeHTHoii HH~opMaUHH OHPllH 
BhlllYCTHJI 24 6IOJIJieTeHH "llaTeHThl". 



06LUE~HCT~TYTCH~E 

CJ\YHi5bl 

.AAMIIIHIIICTPATIIIBHO· 

X03 RIIICTBEHHAR 

AERTEAbHOCTb 
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OTAEA 
PAAIIIAUIIIOH HOI/I 
5E30nACHOCTIII 

--

KoHTponL pa~HaUHOHHOH o6cTaHOBKH 

B6nH3H ~eHCTBYIOIUHX 11~epHO -<lJH3H'IeCKHX yc

TaHOBOK H npH pa6oTe C pa~HOaKTHBHbiMH 

Bell(eCTBaMH noKa3an B 1971 ro~y Hecyll(ecT

BeHHOe H3MeHeHHe ypOBHeH HOHH3Hpyl0ll(HX 

H3ny'leHHH Ha pa60'IHX MeCTaX COTpy~HHKOB 

no cpaBHeHHIO C npe~bi~YIUHM rO~OM. 

B HaCT011IUee apeM11 HH~HBH~yanLHLIM ~o-

3HMeTpH'IeCKHM KOHTponeM OXBa'leHO OKOllO 

2200 qenoaeK. lionLIIIa11 qacTL H3 HHX no~

aepranacL He3Ha'IHTenLHOMY o6ny'leHHIO. 

CTeneHL o6ny'leHH11 99,8o/o KOHTponHpyeMLIX 

coTpy~HHKOB Jla6opaTopHH BLICOKHX :meprHH, 

73o/o coTpy~HHKOB Jla6opaTopHH 11~epHLIX npo-

6neM, 78,8o/o coTpy~HHKOB Jla6opaTopHH HeHT

pOHHOH <l!H3HKH, 98o/o COTPY~HHKOB Jla6opaTo

PHH 11~epHhiX peaKUHH He npeBLIIIIana 1 63pa 

/0,2 ro~OBOH npe~enbHO ~onyCTHMOH ~03bl/. 
C uenblO yaenH'IeHH11 ~OCTOBepHOCTH H 

Ha~e)I(}{OCTH pe3ynLTaTOB ~03HMeTpH'IeCKOrO 

KOHTpOn11 6Lin BblllOnHeH p11~ Hay'IHO-MeTO~H-



qeCKHX H HH)f(eHepuo·TeXHH'IeCKHX pa60T. 

3KcrrepHMeHTanhHO Hccne~oaaua a~eKBaT

HOCTh llOKa3aHHH HH~HBH~yanbHhiX ~03HMeT

pOB 3KBHBaneHTHOH ~03e HeHTpOHOB 3a Ja· 

J..UHTOH CHHXpOUHKnOTpOHa, llOKa3aHa B03MQ)f(· 

HOCTb OUeHKH C llOMOJ..UblO dJoTO)I.03HMeTpa 

~03bl TerrnOBbiX, rrpoMe)f(yTO'IHbiX HeHTpOHOB 

H qacTHU BhiCOKOii: 3HeprHH. H3MepeHbi rny-

6HHHbie pacrrpe~eneHHH nornomeuuoii: ~03hi H. 

K03dJdJHUHeHTa KatJeCTBa H3nyqeHHH B TKaHe-

3KBHBaneHTHbiX dJaHTOMaX, o6nyqaeMhiX rrpo

TouaMH c 3HeprHeii: 660 M3B H ueii:TpouaMH 

OT HMrrynhcuoro peaKTOpa. HJyqeua pa~Ho

aKTHBHOCTh BO~bi, OXna)f(~aiOJ..UeH y3nhi CHHX" 

pOUHKnOTpOHa . 

Pa3pa6oTaH H H3roToaneu rrpH6op ~m1 

H3MepeHHH cpe~He ro~OBbiX KOHUeHTpaUHH pa-

~ 
97. Tpaoyupoeot~Ha.JI /IUHeuKa pa3pa6omaHa 

e OH.JIH O/I.JI npoeep1<u u zpaoyupoe1<u oo3u
Memput~ee~cou u paouoMemput~ecKou annapamy
pbl. 

.. -
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~HOaKTHBHbiX ra30B B B03~yxe pa60'IHX rro

MeJ..Ue HHH H KOnH'IeCTBa pa~HOaKTHBHOrO ra

Ja, Bhr6pacLmaeMoro B aTMocdJepy. 3aKou

qeHbi pa6otJHe HCIThiTaHHH cKOHCTpyHpoaau

HhiX B OT~ene ~03HMeTpOB Heii:TpOHOB C Ha· 

6opoM rnapoBhiX 3aMe~nHTeneH: H ~03HMeTpa 

HMITy nhCHbiX llOTOKOB HeHTpOHOB. 

H 3roToaneua H aae~eua a 3KcrrnyaTauHro 

CHC T eMa ~03HMeTpH'IeCKOrO KOHTpOnH B 0T· 

~ene HOBbiX MeTO~OB yCKOpeHHH H qacTH'IHO 

MO~e pHH3HpOBaHa CHCTeMa CTaUHOHapHOrO 

~03HMeTpH'IeCKOrO KOHTpOnH Ha CHHXpodJaJo· 

Tpou e JIB3. CKoHcTpyHpoaaHbl H aae~eHbi 

B 3 K Crrnya TaUHlO MOHHTOpHbie CTaHUHH ~nH 

H3Me peHHH llOTOKOB HeHTpOHOB H raMMa·H3" 

ny'le HHH Ha H~epuo·dJH3H'IeCKHX ycTaHOBKaX 

HHC T HTyTa. 

\ 



156 

COBET no 
PAA~03AEHTPOH~HE 

.... ,.. 

27 OKTH6pH 1971 ro,!l;a B MocKBe 6bini10,!J;· 

11HCaH IlpOTOKOJI 0 xapaKTepe H <lJopMaX CO· 

Tpy,!J;HH'ieCTBa Me)K,!l;y 06'be,!l;HHeHHbiM HHCTH· 

TYTOM H,!l;epHbiX HCCJie,!l;OBaHHH H CoBeTOM 

3KOHOMH'ieCKOH B3aHMOI10MO~H. 

3To coTpy,!l;HH'IecTBO 6y)J;eT ocy~ecT· 

BJIHTbCH B 06JiaCTH pa3pa60TKH, CTaH,!l;apTH· 

3aUHH H YHH<lJHKaUHH H,!J;epHo-<lJH3H'IeCKOH a11· 

11apaTypbl, BKJIJO'iaH MHOrOKaHaJibHbie H MHO

roMepHbie CHCTeMbl, ,!l;eTeKTOpOB H,!J;epHbiX H3-

JiyqeHHH H ,!J;pyrHX H3,!l;eJIHH H,!J;epHoro 11pH6o· 

pocTpoeHHH, a TaK)Ke B ,!l;pyrux Hal1paarreHH~ 

HX, KOTOpbie 6y)J;yT 11pe,!J;CTaBJIHTb B3aHMHbiH 

HHTepec ,!l;JIH o6eHX opraHH3aUHH. 

Me~nyHaponH~~ CHMD03HYM 
no snepHoR 

3JieKTpOHHKe 

CoaeTOM 110 pa,!l;H03JieKTpOHHKe OM..HM 

COBMeCTHO C MHCTHTYTOM H,!J;epHbiX HCCJie,!J;O• 

· aaHHH B CaepKe 6bm 110,!l;rOTOBJieH H 11poae,!J;eH 

a Bapwaae VI -oil Me)K,!l;yHapo,!J;HbiH CHM110-

3HYM 110 H,!J;epHOH 3JieKTpOHHKe. 

3a)J;a'ieH CHMI103HyMa HBJIHJIOCb 110,!l;Be,!l;e • 

HHe HTOrOB HCCJie,!l;OBaHHH B 06JiaCTH H,!l;epHOH 

3JieKTpOHHKH B OM..HM H cTpaHax-yqacTHHUax 

3a 110CJie,!l;HHe ,!l;Ba ro,!l;a, 06MeH 011biTOM H 

paCCMOTpeHHe Hal1paBJieHHH ,!l;aJihHeHWeH ,!l;e • 

HTeJihHOCTH. B ero pa6oTe 11PllHHJIH yqacTHe 

OKOJIO CTa Cl1ei.J;HaJIHCTOB H3 CTpaH - yqacT

HHU 06'be,!l;HHeHHOrO HHCTHTyTa, a TaK)Ke 

Cl1ei.J;HaJIHCTbl H3 lJ;EPHa H HHCTHTYTOB cl>paH· 

UHH, MTaJIHH, IOrocrraBHH H 3al1a,!l;Horo J>ep· 

JIHHa. 06Cy)K,!l;aBWHeCH 59 ,!l;OKJia,!l;OB pac11pe • 

,!J;eJIHJIHCb 110 CJie,!l;yJO~HM pa3)J;eJiaM: 

3JieKTpOHHKa ,!l;JIH 11p0110pUHOHaJibHbiX 

KaMep, 

- ycTpOHCTBa ,!l;JIH BpeMeHHbiX H3Mepe • 

HHH, 

- Cl1eKTpOMeTpH'ieCKHe ycTpOHCTBa, 

- ycTpOHCTBa COI1pH)KeHHH, 

- 11pHMeHeHHe B 3KCI1epHMeHTe MaJibiX 

3BM, 



- crreuuaJIH3HpoBaHHLie 3KcrrepHMeHTaJIL

Hble ycTaHOBKH. 

OcHOBHoe BHHMauue o6pa~anocL ua rro

cne~uue ~OCTH~eHHH H TeH~eHUHH pa3BHTHH 

3THX HarrpaBJieHHH H~epHOH 3JieKTpOHHKH. 

MaTepuaJILI CHMII03HyMa rro~roTOBJieHLI 

oprKOMHTeTOM K H3~aHHIO. 

CTaH~apTH3aUHB 

H TeKymHe paOOTbl 
ll,eHTpaJILHbiMH 3KCIIepHMeHTaJibHbiMH 

MacTepcKHMH O.H.H.H ocBoeHo rrpoHJBO~CTBO 

Ha6opa CIIeKTpOMeTpuqeCKHX 6JIOKOB, peKo

MeH~OBaHHbiX CoBeToM no pa~H03JieKTpo

HHKe, Ha 3TH 6JIOKH pa6oqe:H rpynno:H Co BeTa 

no~rOTOBJ1eHbl H BLIIIy~eHbl HH<iJOpMaUHOHHO

cnpaBoqHLie JIHCTKH. 

KoHCTPYKTopcKHM 6ropo I.1,3Ma Mo~epHu-

3HpoBaHa THnoBaH CTOHKa O.H.H.H. CoJ~aHLI 

OIIbiTHble KOHCTPYKUHH MeJ(aHuqecKHX Y3JIOB 

~JIH MHKp03JieKTpOHHOH annapaTypLI. 

• -
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H a Jace~aHHHX CoBeTa paccMaTpHBaJIHCL 

BOnp OCbl, CBH3aHHLie C HCnOJib30BaHHeM HH-

Terp aJILHbiX CXeM H MHKp03JieKTpOHHKH B 

TeXHHKe <iJuJuqecKoro 3KcnepuMeHTa. B na-

6opaTopusx HHCTHTyTa /JIB3, JIBTA, JIHW/ 

paJ p a6oTaH pH~ yHu<lJuuupoBaHHLIX ycTpo:HcTB 

u 6JIOKOB c npuMeHeHHeM MHKP03JieKTPOHHKH. 

B 1972 ro~y npe~nonaraeTCH npoBeCTH I I I 
TeMa THqe CKHH KOHKypc H BbiCTaBKY no~ ~eBB-

30M "MBKP03JieKTpOHBKa" . 

C eKUBH YqeHoro coBeTa no <lJuJuKe HB3KBX 

3Hepru:H Jacnyrnana coo6~euue npe~ce~aTeJIH 

CoB Ta no pa~B03JieKTPOHBKe B.B . cl>e<PunoBa 

"0 COCTOHHBB pa~B03JieKTpOHBKB ~JIH 3KCne

PBM HTOB no <iJB3HKe HB3KBX 3HeprBH". 

K aK u paHee, ua Jace~aHBHX CoBeTa BLI

HOCHJIHCL peKOMeH~aUBB no npuo6peTeHBIO B 

pacnpe~eneHHIO pa~uoMaTepuanoB, B3Me

pHTeJibHbiX npu6opOB B T .~., 06Cy~~aJIBCb B 

COrJiaCOBbiBaJIBCb KBapTaJibHbie nJiaHLf no Bbi

nycKy 3JieKTPOHHbiX B3~eJIBH B l.1,3Me. 

COBET no PN{i10'),Jl£KTF OHMKE 

19'11 t 

-h1'•r:a••-.a,;'l N ,,_ •• ,.ep U-4' 

• ... tt tJU. r,-. ,.r.~'tjlUIU .,. 

·~nou•(80JOI'&. 
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AAMIIIHIIICTPATIIIBHO-

X03AIIICTBEHHAA 

AEATEAbHOCTb 

.. ,.. 

• 

Ka,ll,pbi 

qHcneHHOCTh coTpy~HHKOB 06~e~HHeH

Horo HHCTHTyTa .!I~epHhiX HCCne~OBaHHH Ha 
31 ~eKa6p.!I 1971 ro~a cocTaBHna 5686 qeno
BeK. 

Pacrrpe~eneHHe coTpy~HHKOB OIUUI no 
Ka TeropHHM IIOKa3aHO B Ta6nHu;e. 

qHCneHHOCTh 

KaTeropHH 
pa60THHKOB 

Hay'IHhie co
TPY~HHKH 

limKeHephl 
TexHHKH H 
Mac Tepa 
Pa6o'I:He 
Cny:>KamHe 
Mna~wHii 

o6cny:>KHBaro
IUHii rrepCOHan 
Y'leHHKH 

liToro: 

B na6opa
TOPHHX H 
yrrpaane-

HHH 

741 
964 

343 
1474 

264 

167 
29 

3982 

B rrpoH3- Bcero 
BO~CTBeH-

HhiX rro~
pa3~ene-

HHHX 

112 

116 
1190 
104 

130 
52 

1704 

741 
1078 

459 
2662 

368 

297 
81 

5686 

B 011JII1 pa6oTaiOT 4 aKa~eMHKa /H.H . .6o
ronro6oa, .6 .M .IIOHTeKopao, r .H.Cl>nepoa, 
li.M.~paHK/, 6 qneHOB-KOppeCIIOH~eHTOB 
/.LJ:.I1 . .6noxHHu;ea, B.II . .LJ::>Kenerroa, M.r.Me
mepHKOB, H.Co~HoM, ~.JI.IIIarrHpo, .LJ:.B.IIIHp
KOB/, 74 ~OKTOpa HayK H 329 KaH~H~aTOB 
HayK. 

B 1971 ro~y B 011JIIi rrpHHHTO 822 qeno
aeKa: 

Hay'IHhiX coTpy~HHKOB 
HH:>KeHepOB 
TeXHHKOB H MaCTepOB 
pa60'IHX 

- 139 
- 104 

- 42 
-326 



"' -

159 



160 

CJiy)f(a~HX - 48 
Mnanwero 
o6cJiy)f(HBaro~ero 

nepcoHana -74 
yqeHHKOB - 89 

YaoneHo H3 OH.HH 3a 3TOT )f(e nepuon 
B CBJ13H C OKOHqaHHeM CpOKa pa60Thl H nO 
npyrHM npH'IHHaM 436 'leJIOBeK. 

B Te'leHHe rona y'leHhiMH COBeTaMH Jl Ha
Y'IHO-TeXHH'IeCKHMH COBeTaMH na6opaTOpHH 
H36paHhl Ha noJI)f(HOCTJl Ha HOBble CpOKH 122 
CneuuaJIHCTa. IJpHCBOeHhl y'leHhie 3BaHHJl 
Mnanwero Hay'IHoro coTpynHHKa 32 u 3BaHHH 
CTapwero Hay'IHoro coTpynHHKa 12 qen oae
KaM. 

B Te'leHue 1971 rona 3a~HTHJIH KaHnuna T
CKHe nuccepTaUHH 37 'leJIOBeK, noKTOpCKHe -
- 6 'leJIOBeK. 

ci»HHaHCOBaH 

~eHTeJibHOCTb 

B 1971 rony HHCTHTYT npHCTynHJI K BhHIOJI
HeHHIO HOBOrO nHTHJieTHero nnaHa, OCHOBHOH 
3ana'leH KOTOporo, onpeneneHHOH KoMHTeToM 
IlOJIHOMO'IHhiX IJpencTaBHTeJieH npaau
TeJihCTB CTpaH-y'laCTHHU,JlBJIJleTCJlnanhHeH
Wee pa3BHTHe OH.HH KaK Me)l(nyHaponnoro 
Hay'IHOrO UeHTpa COUHaJIHCTH'IeCKHX CTpaH. 
IJpH 3TOM OCHOBHOe BHHMaHHe o6pa~aeTCJl 
Ha pa3BHTHe npHHUHnHaJihHO HOBhiX Hayq
Hh!X HanpaBJieHHH. 

)l;nH o6ecne'leHHH BhiiiOJIHeHHH nnaHa Ha
Y'IHo-uccne.n:oaaTeJihCKHX pa6oT, KanuTanh
Horo CTPOHTeJihCTBaHay'IHO-HCCJienoBaTeJih
CKHX H npyrux o6'beKTOB KoMHTeT IloJIHOM0'-1-
HhlX IJpencTaBHTeJieH rocynapCTB-'IJieHOB 
06'be.D:HHeHHOrO HHCTHTyTa HnepHhiX HCCJie.n:o
BaHHH YTBep.D:HJI Ha 1971 ron 6ron)f(eT HHCTH
TyTa B CYMMe 32310 ThiC.py6neH. 

<l>aKTH'Ie CKHe pacxonhi 3a 1971 ron COCTa
BHJIH 32308 Tb!C .py6JieH /1000/o no OTHOWe
HHIO K rO.D:OBhiM aCCHrHOBaHHJIM/, pacnp ene
neHHe KOTOphiX no pa3nenaM 6ron)f(eTa npu
aeneHo B Ta6n. £ /a Thic.py6neH/. 

.. 

Ta6nuua 1 

HauMeHoBaHHe ronOBhie <l>aKTH- B o/o K 
pa3nenoa accurHo- 'leCKHe nJiaHy 

BaHHJl pacxonhi 

Pa3nen I - na 
Hay'IHo-uccne-
noaaTeJihCKYIO 
neHTeJihHOCTh H 
X03JlHCTBeHHhie 
HY)f(nhi 19815 19138 96,6 
Pa3nen I I - Ha 
npuo6peTeHHe 
o6opynoaaHHH 
nnH nay'IHo-uc-
cnenoaaTeJihCKHX 
pa6oT 2785 2684 96,4 
Pa3nen II I - Ha 
KanHTaJILHOe CTpo-
HTeJihCTBO Hay'IHO-
uccnenoaaTeJihCKHX 
H npyrux o6'beKTOB 9710 10486 108,0 

HToro: 32310 32308 100,0 

KamtTaJibHoe cTpoHTeJibCTBO 

3aTpaThl Ha KanHTaJihHO~ CTpOHTeJihCTBO 
Ha 1971 ron nJiaHHPOBaJIHCh B CYMMe 9710 
ThiC.py6JieH, tl>aKTH'IeCKHe 3aTpaThl COCTaBu- · 
JIH 10486 Thic.py6neH, HJIH 108,00/o. Bhmon
HeHHe nnaHa no OTneJibHhlM CTaThJIM Kanu
TaJihHOrO CTpOHTeJihCTBa OTpa)f(eHO B Ta6JI.2 
/a TLic.py6neH/. 

Ta6nuua 2 

CTpyKTypa 
KaTIHTaJILHhiX 
BJIO)f(eHHH 

1. Bcero Kanu
TaJILHhiX BJIO)f(e-

ro.n:oBOH 
nJiaH 

HHH 9710 

<l>aKTH- o/o 
qe CKOe BbiiiOJIHe-
Bh!II OJI- HHJI 
HeHHe 

10486 108,0 



CTpyKTypa ro,IJ,OBOH <l>aKTH- o/o 
KaiiHTaiTbHbiX rrnaH qecKoe BbiiiOn-
BITO)KeHHH BbiiiOn- HeHHJI 

HeHHe 

B TOM 'IHCne: 
-cTpOHTenhHO-
MOHTa)I(Hbie pa-
60Tbl 4860 4817 99,1 
- o6opy,IJ,oaaHHe 
H MOHTa)K 4190 5260 125,5 
- IlpO'IHe Ja Tpa-
Tbl /BKITIO'IaJI 
IIpOeKTHO-H3hlCKa-
TeiThCKHe pa60Tbi/ 660 409 62,0 

2. Bao,IJ, a ,IJ,eiicTBHe 
OCHOBHbiX dJoH,IJ,OB 9118 9373 102,8 

B 'IHCne BBe,IJ,eHHbiX OCHOBHbiX dJOH,IJ,OB 
cne,IJ,yiDI.l.IHe Ba)I(HemuHe o6'beKThi: 

1. ,ll;ayxMeTpoaaJI 
)KH,Il,KOBO,IJ,OpO,IJ,HaJI 
KaMepa "JIIO.IJ.MHna" 

2. Jla6opa TOpHbiH 
Koprryc - J,IJ,aHHe 
N2215 

3. KoMrrneKc o6o
PY.IJ.OBaHHJI Bhi'IHCITH
TeiThHOH TeXHHKH H aa
TOMaTH3ai.J;HH 

4. JIHHeHHhlH ycKo
PHTenb JIY- 20 

5. 3KcrrepHMeHTanL
Hbie YCTaHOBKH ,IJ,ITJI rrpo
Be,IJ,eHHJI HCCne,IJ,OBaHHH 
Ha ycKOpHTene H<l>B3 
76 r3a /Ceprryxoa/ 

2060 TbiC.py6. 

1102 TbiC.py6~ 

1681 TbiC.py6. 

2006TbiC.py6. 

901 TbiC.py6. 

. ... 
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98. CmpoumeAbcmeo Hoeozo MO~Hozo uM
nyA bCHozo peaKmopa H5P- 2. 



Z9I 



99. /{AJI UCC/Ie006QHUU KO/I/IeK11lU6H020 Me
J mooa ycKopeHUJI nocmpoeH H06blii Aa6opamop
~ Hblii Kopnyc. 3aKaH'IueaemcJt coopyJKeHue uc

nblmameAbHozo naeuAbOHa. 

100. Hoeble JICU/Ible KeapmaAbl. ~ 
~ 
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........ ~ ·,Qawnxcfy, H!1C3:J:JV9 !ll'lH'lVC31/lV9VVU !IOm'lV09 HaOcfl/l:JOU C3H9~if fl "TOT 

v9t 



102. BcmynuAo a cmpoii Hoaoe 30aHue zo- ~ 
POOCKOU MY3blKQAbHOU WKOAbl. 

. .... 

165 



166 

llpoH3BOACTBeH~e DOAPa3AeneHHB 

~eBTenhHOCTb npOH3BO~CTBeHHhlX no~

pa3~eneHHH B 1971 ro~y xapaKTepH3yeT~H 

OCHOBHbiMH rtOKa3aTenHMH, npHBe~eHHhlMH B 
Ta6n. 3. 

Ta6nHu;a 3 

IloKa3a TenH 

1. 06'beM ro
TOBOH npo~yKu;HH, 
BhlnOnHeHHhlX pa-
60T H OKa3aHHhlX 
ycnyr B ThiC. py6-
neB: 
2. Pe3ynLTaThl 
~eHTenbHOCTH 

/npH6binb/ B TbiC. 
py6neB:, 
B o/o K o6'beMy 
3. 3aTpaThl Ha 
o~HH py6nh pea
nH30BaHHOH npo • 
~YKUHH B KOneii:
KaX 
4. Cpe~HecnH
coqHaH 'IHCneH
HOCTh pa6oTaiO· 
Iu;HX 

ro~OBOH 

nnaH 

6000 

-

212 
3,5 

0-96,5 

1533 

cl>aKTH- o/o Bbl • 
qecKoe n on-
BbiiTOn· HeHHH 
HeHHe 

6526 10 8,7 

716 
10,9 

0-89,1 

1507 98,3 

IloKa3aTenH ro~OBOH cl>aKTH· o/o Bhl-
nnaH qecKoe nonHe-

BbiiTOn· HHB 

HeHHe 

5. BLipa6oTKa Ha 
o~Horo pa6oTaro-
Iu;ero a py6nHx 3914 4365 111,5 

OxpaHa TPYAa, 

TeXHHKB 6e300aCHOCTH 

H DpOH3BOACTBeHHaB CaHHTapHB 

B 1971 ro~y Me~~Y ~HpeKu;Heii: H npo~
COI03HhiM KOMHTeTOM 06'be~HHeHHOrO HHCTH" 
TyTa 6hlnH 3aKnroqeHbi cornaweHHH o npo
ae~eHHH MeponpHHTHH no oxpaHe Tpy~a, Tex
HHKe 6e3onaCHOCTH H npOH3BO~CTBeHHOH ca· 
HHTapHH, KOTOpbie BbiiTOnHeHbl B ycTaHOBneH· 
Hble CpOKH. IlpH 3TOM H3paCXO~OBaHO 49430 
py6neii:, B TOM 'IHCne: 

Ha npe~ynpe~~eHHe 3a6oneaaHHH Ha 
npOH3BO~CTBe 11440 py6neii:; 

- Ha ynyqweHHe ycnoaHB: Tpy~a 21250 
py6neB:. 

B HHCTHTyTe 6bin opraHH30BaH H npoae
~eH 06Iu;e CTBeHHbiH CMOTp KynhTyphl npo
H3BO~CTBa. B nepHo~ npoae~eHHH CMOTpa 
OT COTpy~HHKOB HHCTHTyTa nocTynHnO 823 
npe~no~eHHH, H3 HHX 302 6binH BbiiTOnHeHhl 
B XO~e CMOTpa. 


