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06b,IJ;HHeHHOrO 

HHCTHTyTa 

~,o;epHbiX 

u 

HCCJie,IJ;OBaHHH 

06'Le,ItBHeHHLIB BHCTBTYT JI,ItepHLIX BCCn e,noBaHBB BMeeT CBOeii uenbiO: 

o6ecne'leHBe coBMeCTHoro npoae.ne HBJl TeopeTB'IeCKBX B 3Kcnepu

MeHTanLHLIX BCcne,noBaHBB B o6naCTB JI,ItepBOB cllB3BKB y'leHLIMB rocy

,napCTB·lfneHOB HacTBTyTa, 

co.neiicTBBe pa3BBTBIO Jl,nepaoii cllB 3BKB B rocy,napcTaax -qneaax 

HHCTBTyTa nyTeM 06MeHa OllbiTOM H .ItOCTB:>KeHBJIMB B npoBe,IteHBB 

TeopeTB'IeCKBX B 3KCnepBMeHTanbHLIX B CCne,noBaHBB; 

no.n,nep:>KaHBe CBJI3B C 3aBHTepe COBaHHLIMB HaUBOHanbHbiMB B 

Me:>K,nyaapO,ItHLIMB Hay'IHO- BCCne,noBa T e nbCKBMB B ,npyrBMB opraHB3a

UBJIMB B ,nene pa3BBTBJI JI,ItepHOB cllB3BK B B B3biCKaHBJI HOBbiX B03MO:>K

HOCTeii MBpHOrO npBMeHeHHJI aTOMHOB· 3HeprBB; 

CO,IteBCTBBe BCeCTOpOHHeMy pa3BB TBIO TBOp'leCKBX CllOC06HOCTeii 

aayqao-uccne.noaaTenLCKBX xa.npoa r ocy.napcTa-qneaoB HHCTBTyTa. 

Bceii caoeii ,neJITenLHOCTbiO HHCTBTYT 6y,neT co.neiicTBOBaTb uc

nonL30BaHBIO Jl,nepaoii 3HeprBB TOnbKO ,nnJI MBPHLIX ueneii aa 6naro 

acero qenoBe'leCTBa. 

Ycmae OJfJlJf, zAaea II 



Jia6opaTopHH 

J1 OCHOBHbie 

ycTaHOBKH 

Ol1Hl1 

Ra6opaTopas TeopeTaqecKoi ~ B JBKH 

Ra6opaTopus B~COKBX 3Heprui 
CaHxpo~JoTpoH .nns ycKopeHBR npoToHoB .no 3HeprBB 10 F3B 

Ra6opaTopus s.nepH~X npo6neM 
CaHxpoQBKJIOTpoH .nns ycKopeHBR npoToHOB .no 3HeprBB 680 ~3B 

Ra6opaTopus s.nepH~x peaKQBH 
QBKJIOTpOH~ ,nJIS YCKOpeHBJI MHOroJaps,nH~X BOHOB 

Ra6opaTopas HeiTpOHHoi ~BJB K H 
HMnyJILCH~i peaKTop Ha 6~cTp~x HeiTpoHax 

Ra6opaTopus s~qBCJIBTeJILHoi T eXHBKH 
B aBTOMaTBJaQBB 
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Bse~eHHe B 1978 ro.ay 06'be.llHHeHHLIH HHCTHTYT 

Jl,llepHLIX HCCJie,llOBaHHH ycneWHO BblDOJIHHJI 

OJiaH Hay'IHO • HCCJie,llOBa TeJihCKHX pa60T . 

lloJiy'leHLI HOBble Ba)I(Hble pe3yJILTaTbl B 

06JiaCTH !l»H3HKH 3JieMeHTapHbiX 'laCTHU, 

aTOMHOrO .ll,llpa H KOH,lleHCHpOBaHHblX cpe,ll, 

B C03,llaHHH HOBOH !l»H3H'IeCKOH annapaTypLI, 

a TaK)I(e B HCOOJih30BaHHH pe3yJILTaTOB 

3THX HCCJie,llOBaHHH B CMe)I(HblX 06JiaCTJIX 

HayKH H TeXHHKH. 3Ha'IHTeJibHblM C06LITH" 

eM B )1(83HH lfHCTHTyTa JIBHJICJI OyCK HOBO· 

ro YCKOpHTeJIJI T Jl)l(eJiblX HOHOB • H30XpOH • 

HOrO UHKJIOTpOHa Y • 400. 

lionLWa.ll pa6oTa npoBo.aanacL no no.a

roTOBKe npoeKTa reHepanLHoro nnaHa pa3-

BHTHJI OHJIH ,llO 1990 r. H OCHOBHblX Ha • 

npaBJieHHH HOBOH DJITHJieTKH I 1981 -

1985 rr./. 

TeopemuKaMu HHCifiUiflylfla Ha OCHOBe 

KBa3HDOTeHUHaJibHOrO DO,llXO,lla B KBaHTO· 

BOB TeopHH DOJIJI H3Y'I~bl HeaBTOMO,lleJib" 

HLie nonpaBKH K aMOJIHTY.lle BhiCOK03Hepre • 

TH'IecKoro pacce.IIHHJI Ha 6onLwae yrnLI. 

B KBaHTOBoii: xpoMO.llHHaMHKe nony'leHa nap

TOHHa.ll KapTHHa 3KCKJII03HBHbiX npouecCOB, 

OKa3aBWaJICJI He !lleii:HMaHOBCKOrO THOa. 

llpoaHaJIH3HpOBaHO CTeneHHOe DOBe,lleHHe 

Ce'leHHH o6pa30BaHHJI a,llpOHOB npH 60JIL· 

WHX nonepe'IHhiX HMDYJILCaX. Ha OCHOBe 

npe,llOOJIO)I(eHHH 0 rno6aJibHOH .ayaJibHOCTH 

KBapKOBbiX neTeJib H pe30HaHCHblX BKJia,llOB 

B cneKTpaJibHbie npaBHJia CYMM Bbi'IHCJieHbl 

3JieKTpOMarHHTHble pa,llHYCbl 3apJI)I(eHHbiX 

H Heii:TpanLHLIX KaoHoB a CTPYKTYPHLie na

paMeTpLI ax nonynenTOHHLIX pacna.aoB. Pe-

3YJibTaTLI COrJiaCyiOTCJI C 3KCOepHMeHTOM. 

Ha OCHOBe KHpaJihHOH KBaHTOBOH TeOpHH 

non.11 JaBepweHo onacaHHe Bcex ocHOBHLIX 

pacna,llOB Me30HHOrO OKTeTa. 

BwqacneHLI nenTOHHLie H nonynenToH

HLie pacna.ahl D- a F·Me30HOB. 

llOCTpOeH BapHaHT KBaHTOBOH 3JieKTpO • 

,llHHaMHKH, B KOTOpOM KaJIH6pOBO'IHble npe • 

o6pa30BaHHJI 3aBHCJIT OT !l»YH,llaMeHTaJibHOH 

,llJIHHLI. 



CoJ.IJ.aHa nporpaMMa .IJ.JHI 3BM no a LI 

nonHeHHIO R- onepauuu B ci<anJlpHbiX Te o 

PHJIX, TO eCTL no nocTpOeHHIO nepeHOpMH 

pOBOqHhlX I<03~HUHeHTHbiX ~YHI<UHB ,IJ,Har

paMM <l»eBHMaHa B BH,IJ,e HHTerpanOB n o 

napaMeTpaM. BLiqucneHbl pa,IJ,uauuoHHLle n o 

npaBI<H I< npoueccaM rny6oi<oHeynpyro r o 

pacceJIHHJI MIO- Me30Ha Ha HYI<llOHe ,!J,llJI 

coBMeCTHoro OHJIH- QEPH- 3I<cnepuMeHTa . · 

B TeOpHH aTOMHOrO Jl,IJ,pa Ha OCHOB e 

I<BaJHqacTHqHo-~OHOHHOB MO,IJ,enH HJyqeHLI 

rHraHTCI<He pe30HaHCbl H noi<a3aHO, qTO 

yqeT HX BllHJIHHJI Ha pa,IJ,HaUHOHHLie WHpHHLI 

HeBTpOHHLIX pe30HaHCOB B C~epuqeci<HX Jl .IJ. 

pax npHBO.IJ.HT I< xopoweMy cornacu10 c 31<

cnepuMeHTOM no El- H Ml- nepexo,IJ,aM . 

Pa3BHT MHI<pOCI<OnHqeCI<HB nO,IJ,XO,!J, I< HC

cne,IJ,OBaHHIO B3aHMO,IJ,eBCTBHJI TJI:>KellbiX HO

HOB. PaccMoTpeH MexaHH3M ,IJ,uccunauuu 

3HeprHH OTHOCHTenLHOrO ,!J,BH:>KeHHJI Ha 

BHyTpeHHHe B036y:>K,IJ,eHHJI O,IJ,HoqaCTHqHoro 

H I<Onnei<THBHOrO THna. 

B o6nacTH Teopuu I<OH.IJ.eHcupoaaHHhiX 

cpe,IJ, paCCMOTpeHO B3aHMO,IJ,eBCTBHe 3nei<T

poHa C ~OHOHHLIM H BHeWHHM 3llei<TpHqec

I<HM nOllJIMH, H BnepBble nonyqeHbl TOqHLie 

COOTHOWeHHJI ,IJ,llJI ~YHI<UHB OT 3llei<TpOHHbiX 

nepeMeHHLIX. Ha ux ocHoBe nocne npuMe

HeHHJI pa3pa6oTaHHOB annpOI<CHMaUHOHHOB 

npoue.IJ.YPLI nonyqeHLI I<HHeTuqeci<ue ypaa

HeHHJI ,!J,llJI 3llei<TpoH-~OHOHHOB CHCTeMLI. 

Ha CUHXpOrjja30111pOHe OCyllleCTBnJlnaC L 

wupoi<aJI nporpaMMa HayqHblx uccne,IJ,oaa 

HHB B o6nacTH penJITHBHCTCI<OB Jl.IJ.epHoB 

~H3HI<H. C nOMOillLIO ycTaHOBI<H )J;HCI<- 2 
Ha nyqJ<e npoTOHOB c HMnynLCOM 8,6 F3B/c 
npo,IJ,on:>KanucL uccne,IJ,oBaHHJI I<yMynJITHB 

Horo o6pa30BaHHJI nHOHOB, npOTOHOB, ,IJ,eBT 

pOHOB H Jl.IJ.ep TPHTHJI npu 6onLwux nopJI.IJ. 

I<ax I<YMYnJITHBHOCTH. Hau,IJ,eHo, qTo 3Hep 

reTuqeci<ue cnei<Tpbl I<yMynJITHBHLIX qac 

THll npu yr nax ucnyci<aHHJI 180 ° Ha pa3 -

nuqHLIX Jl,IJ,pax HMeiOT 3I<CnOHeHUHanLHbiB 

xapai<Tep u no,IJ,o6Hbl Me)I(.IJ.y co6ou. 
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B nC -aJaHMO.IJ.eHCTBHJIX npu 7 F3B/c 
u B 77-C-aJaHMO.IJ.eBCTBHJIX npu 4,0 F3B/c 
HCCne,IJ,OBaHO 17 MYllLTH6apHOHHbiX CHCTeM 

H TOllLI<O B Tpex C runep3apJI,IJ,OM Y _::; 1 o6-

Hapy:>KeHLI nHI<H. H3MepeHHble 3HaqeHHJI 

Mace B 3THX nui<ax xopowo cornacyJOTCJI 

c npe.IJ.ci<aJaHHJIMH MO.IJ.enu "Mewi<a MIT " 
,!J,llJI ,IJ,Byx- H Tpex6apHOHHLIX CHCTeM. MynL

TH6apHOHHble pe30HaHCLI HHTepnpeTHpy

IOTCJI I<ai< MYllLTHI<Bapi<OBble CBepxnnOTHble 

H CBepXTOHI<He COCTOJIHHJI. C nOMOillLIO 

MeTpOBOB nponaHOBOB I<aMepbl HJyqeHO JIB

neHHe ,!J,BOBHOB nepe3apJI,IJ,I<H nHOHOB 

5 T3B/c Ha Jl.IJ.pax yrnepo,IJ,a H accouua

THBHaJI MHO:>KeCTBeHHOCTL B peai<UHJIX C 

o6pa30BaHHeM 77° -Me30HOB. 

Ha cuHXPOliUKAompoHe JaaepweHLI uc

cne,IJ,oBaHHJI HOBoro JIBneHHJI - pe3oHaHc

Horo MexaHH3Ma o6pa3oBaHHJI ,IJ,eBTpoH

,IJ,eBTpoH- 11. -Me30MOnei<ynbl . C nOMOillLIO 

HOBoro MeTo.IJ.a, o6ecnequ~wero BLICOI<YIO 

TOqHOCTL, H3MepeHa 3HeprHJI CBJI3H ,IJ,eBT

poHa, qTo noJBonuno yToqHHTL Macey no

I<OJI HeBTpOHa H pa3HOCTL Mace HeBTpOHa 

H npOTOHa. llpoBe,IJ,eHbl OnbiTbl no H3Mepe

HHIO nonJlpH3aUHH npOTOHOB B peai<UHH pac

ceJIHHJI npoTOHOB Ha yrnepo,IJ,e. C,IJ,enaH 

BLIBO.IJ. 0 TOM, qTo MeXaHH3M, CBJI3aHHbiB 

C B03MO:>KHbiM cymeCTBOBaHHeM B Jl,IJ,pe 
1 2

C BLICOI<OHMnynLCHOB I<OMnOHeHThl ,!J,Bii

:>KeHHJI HYI<llOHOB, He MO:>KeT 06"LJICHHTL HM

nynLCHYIO H yrnOBYIO 3aBHCHMOCTL • . _ 3a

BepweHO uccne.IJ.OBaHue peai<UHH m p _. 

... 11°77° n npu 3Hepruu 270 M 3B, 3I<cne

pHMeHTanLHO no,IJ,TBep:>K,IJ,eHa TeOpHJI B3aH

MO,IJ,eBCTBHJI nHOHOB C nHOHaMH, OCHOBaHHaJI 

Ha HapyweHHOB I<HpanLHOB CHMMeTpHH 

CHllLHLIX B3aHMO,IJ,eBCTBHB. 

B uccne.IJ.oBaHHJIX no MeJoHHOB ~H3HI<e 

TBep,IJ,oro Tena 3I<cnepuMeHTanLHO onpe

,IJ,eneHLI ,!J,OllH CBepxnpOBO.IJ.JlllleB H HeCBepx

npoBO.IJ..IIIlleB ~3 B cnnaae V Ga no 
3 

npeueCCHH CnHHa nonO:>KHTenLHLIX MIOOHOB. 

B onbiTax no nporpaMMe JICHAllll Bbl

nonHeH I<oMnnei<c uccne.IJ.oBaHHB HeBTpoHo-
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.z.eciiB:UBTHLIX B30TOnOB JI.Z.ep. flpO.Z.OIDKeHW 
CBCTeMaTaqeCKBe BCCne.z.o&aHBJI Ha YCTa· 
HOBKe "CnBH" CBOBCTB JI.Z.ep nepeXO.Z.HOB 
o6naCTB MeTO.Z.OM JI.Z.epHOB OpBeHTa:UBB npB 
coepxHB3KBX TeMnepaTypax. 

llpo.z.omt<anacL o6pa6oTKa aucllopMa:UBB, 
nonyqeHHOi s 3KcnepaMeHTax Ha ycKopu
lleAe HHcllu111y111a ~u3uKu et.rcaKux 3Hep zuu 
6 flpOII6UHO C nOMOI.I.{LJO ycTaHOBOK liHC -2, 
"JIJO.Z.MBna", .Z.BYXMeTpOBOB nponaHOBOB Ka
Mepw. Onpe.z.eneuw sepxuae rpaua:uw nap
:uaanLHWX ceqeuai .z.n.11 o6pa3oBaHBJI oqa
pooauuwx qacTB:U c pacna.z.oM ax ua 2 ana 
3 3apJI~eHHwe qacTB:UW. O:ueHKB c.z.enaHw 
ua yposHe 0,1-0,3 MK6. H3yqanacL au
KnJ03BBHwe o6pa30BaHBJI HeiTpanLHLIX qac
TB:U, BHBapBaHTHWX ceqeHBB B cpe.z.Hei 
MHO~eCTBeHHOCTB rr-Me30HOB B npOTOHOB, 
nerKOB B306apw B aHTBB306apw B CTOnK· 
HOBeHBJIX aHTBnpOTOHOB C npOTOHaMB npB 
nmynLce 23 T3B/c. llpose.z.euw nposepKa 
BWnOnHeHBJI MaCWTa6HOB BHBapBaHTHOCTB 
no MHO~eCTBeHHOCTB (KNO) B 3aBBCBMOCTB 
Bpy6nescKoro .z.n.11 MHoroHyKnouuwx B3aB
MO.Z.eBCTBBB rr ·Me30HOB C yrnepO.Z.OM, H3y
qeHBe CTPYKTYPHWXciiYHK:UBB.Z.nJI rr·Me30HOB 
B nB.Z.BPYJOI.I.{BX qacTB:U B TT- C ·B3aBMO.Z.eii
CTBBJIX npB 40 T3B/c. 

B pe3ynLTaTe o6pa6oTKB .z.aHuwx , no
nyqeHHWX ua ycTaHOBKe MHC, onpe.z.eneHo 
ceqeuae nonyKorepeHTHoro ynpyroro pac
ceJIHBJI nBOHOB C BMnynLCOM 40 T3B/c 
ua .11.z.pax yrnepo.z.a. 

Ha ycKopu1!1eAe tPHAJI e .ba111aeuu /CmA/ 
npo.z.oiDKanacL cosMecTHwe accne.z.o&aHBJI 
yqeuwx OHJIH B ci»HAJI no npJIMOMY pac
ceJIHBJO rr --Me30HOB B K- -Me30HOB Ha 
3neKTpOHax ~B.Z.KOBO.Z.OPO.Z.HOB MBWeHB npB 
3Hepraa 250 T3B. Onpe.z.eneua senaqaua 
3neKTpoMarHBTHoro pa.z.ayca K -Me 3oHa, 
KOTopaJI xopowo cornacyeTCJI c Teopaei. 

3asepweuo accne.z.osauae ynpyroro pp
B pd ·pacceJIHBJI. Hai.z.eHO, qTo OTHOWeHBe 
peanLHOB qacTB aMnnBTY.Z.W K ee MHBMOB 

qacTB ynpyroro pn-pacceJIHBJI,nonyqeuHoe 
B3 .z.aHHLIX no pd -pacceJIHBJO Ha OCHOBe 
MO.Z.enB rnay6epa, 6nB3KO K Benaqaue aua
noraqHoro OTHoweHBJI Ppp .z.n.11 PP -pacceJI
HBJI s o6nacTB 40-400 T3B.Hccne.z.osauae 
ynpyroro pHe -pacceJIHBJI noKa3ano, qTo 
napaMeTp HaKnoua b pH e ~a41cilepeu:uaanL

uoro ceqeHBJI da/ dt pacTeT c 3Hepraei 
B ~Ba pa3a 6wcTpee, qeM napaMeTp HaKno
Ha bPP ~JI pp -pacceJIHBJI. 

Ha ycKopu1!1eAe 111JIJICeAt.rx uoHoe no~

po6uo a3yqeuw pa3naquwe xapaKTepBCTBKB 
~eneHBJI a TOMHLIX Jl~ep, B TOM qacne MaC
coswe pacnpe~eneHBJI ocKonKoB ~eneHBJI, 
o6pa3YJOI.I.{BXCJI npB B3aBMO~eBCTBBB TpaHC
ypaHOBLIX Jl~ep C anLcila·qacTB:UaMB C 3Hep
raei s6nB3B KynoHoBcKoro 6apLepa. Bw
~eneuw BKna~w CBMMeTpaquoro B acBMMeT
paqHoro cnoco6os ~eneHBJI, c~enaH swso~ 
o snBJIHBB o6onoqequwx 341cileKTOB ua npo
:uecc ~eneHBJI cna6oso36y~~euuwx TJI~e
nwx JI~ep. llonyqeuw uoswe ~auuwe o cnoH
TaHHOM ~eneHBB p.11~a B30Tonos 105 B 106 
3neMeHTOB, accne~osauo 3ana3~WBaJOmee 

~eneHBe B30TOnOB 6epKnBJI B 3BHWTeBHBJI. 
B onwTax no CBHTe3y 108 3neMeHTa B 
peaK:UBJIX 226 Ra ~ 48 Ca B 208pb ' 58Fe nony-

qeuw sepxuae rpaHBU:bl ceqeuai. llpooe~e
HLI 3KCnepBMeHTbl no B3yqeHBJO rny60KO· 
ueynpyrax peaKu;Bi nepe~aq, noKa3aHa ~o
MBHBpyJOI.I.{aJI ponL KaHana C BWneTOM anL
cila- qacTBu;. llpo.z.oiDKanocL B3yqeuae KBa3B
MOneKynJipHWX cneKTpOB TJI~enbiX KBa3B
aTOMOB. 

B pa6oTax no noacKy csepxTJI~enblx 

3neMeHTOB B npapo~e ~OCTBrHyT ypoBeHL 
KOHIJ;eHTpBpOBaHBJI npBpO~HOrO CnOHTaHHO 
~enJimerocJI B3nyqa TenJI, npa6na~aJOmaiicJI 
K He06XO~BMOMY, n03BOnJIJOI.I.{BB npoBeCTB 
~eTanLHwe accne~osaHBJI ero Macchi B 
CBOBCTB pa~BOaKTBBHOrO pacna~a C BC· 
nonL30BaHBeM BWCOKOqyBCTBBTenLHbiX cila-
3BqecKBX yCTaHOBOK. flpose~eHbl 3KCne
~BIJ;BOHHWe pa60TLI no nOBCKY HaB6onee 
6naronpBJITHLIX 06'LeKTOB ~nJI Bbl~eneHBJI 



H KOHneHTpHpOBaHHB CBepxTB~enwx 3ne 
MeHTOB. 

Ha uMnyAbCHOM peaKmope HEP- 30c u c 
nOnL30BaHHeM MHllleHH ~H,llKOrO renHB - 3 
y,llanOCb 06Hapy~HTb pa,lluanHOHHWH 3aXBa T 
HeHTpOHOB B HHTepsane 3HeprHH 1-70 K3B . 
Hau6onee sepoBTHOH HHTepnpeTanueii p e -
3ynLTaTOB BBnBeTCB MeXaHH3M ·p -sonHo -. 
soro npBMoro 3axsaTa HeiiTpOHOB. Ocy 
mecTBneHw nepswe 3KcnepuMeHTW no o -
pe,lleneHHIO H30MepHOrO C,llBHra HeHTpOH
Horo pe3oHaHca ypaHa-238 B pa3HWX x u 
MuqecKHX COe,llHHeHHBX. 3TO n03BOnHn O 
onpe,llenHTL H3MeHeHHe cpe,llHeKBa,llpaTuq -
Horo pa,lluyca B.llpa npu B036Y~.lleHHH .llO 
3Hepruu nopB.llKa 6 M:JB. 

llpO,llOn~anHCb 3KCnepHMeHTW C ynL 
TpaxonO,llHWMH HeiiTpouaMu /YXH/. YqeHw e 
nO,llTBep,llHnH Ha OnWTe cna6oe BnHBHHe 
TeMnepaTypW H H30TOnHOrO 3aMellleHHB BO
,llOpO,lla Ha speMB xpaHeHHB ynLTpaxono,ll 
H~x HeHTpOHOB. 3KcnepHMeHT B~nonHeH 

B rpeHo6ne. llonyqeHHLie pe3ynLTaTbl CBH
,lleTenLCTBYIOT npOTHB runoTe3bl BO,llOpO,ll
HOrO 3arpB3HeHHB KaK OCHOBHOH npuqHHW 
aHoManuu so speMeHax xpaHeHHB YXH . 

B 3KcnepHMeHTe c nonBpH30BaHHWM H 
HeHTpOHaMH H nonBpH30BaHHWMH B,llpaM H 
H3MepeHa CnHHOBaB 3aBHCHMOCTb nonHOrO 
ceqeHHB 3p6HB-167, onpe,lleneH~ CnHHW 40 
pe30HaHCOB C 3HeprHeH ,llO 230 3B. 

B pa6omax no co30aHwo u coeepweH 
cmeoeaHwo 6a306biX ycmaHoeoK Hau6onee 
Kpynu~M .llOCTH~eHHeM 6wn nycK ycKopu 
TenB T B~enwx HOHOB Y- 400. Ha KOHeqHOM 
pa,llHyce nonyqeH HHTeHCHBHWH nyqoK HOHOB 
aproHa c 3Heprueii 5 M:JB/HYKA. Co3,llauue 
uosoro ycKopuTenB B oqeuL KopoTKHH cpoK -
3a TpH ro,lla - CTano B03MO~HWM, B nep 
BYIO oqepe,llL, 6naro,llapB caMOOTBep~eHuo 

MY TPY.llY H 6onLlliOH KOHneHTpanHH YCHnHH 
HHTepHanHOHanLHOrO KOnneKTHBa lla6opa 
TOpHH B,llepuwx peaKnuil, OnwTHoro npoH3 -
BO,llCTBa H ,llpyrHX no,llpa3,lleneHHH HHCTH -

9 

TyTa. OcymecTsneH $H3HqecKHH nycK pe
aKTopa HliP-2 B HMnynLCHOM pe~HMe. llpo 
Be,lleHLI TlllaTenLHWe 3KCnepHMeHTanLHWe 
uccne,lloBaHHB scex ero napaMeTpos H cpas
HeHue ux c pacqeTaMH, qTo no3sonuno BHec
TH none 3HWe KOppeKTHBW B KOHCTpyKnHIO 
OT,llenLHWX y3nOB peaKTOpa. llpO,llOn~aiOT
CB pa60TLI no C03,llaHHIO HaTpHeBOH CHCTeMbl 
oxna~,lleHHB peaKTOpa, He06XO,llHMOH ,llnB 

ero 3HepreTuqecKoro nycKa. 3HaquTenLHWH 
nporpecc ,llOCTHrHyT B C03,llaHHH HH)i(eKTOpa 
llHY- 30. 3asepllleHw uccne,lloBaHHB no yc
KOpeHHIO Ha npOTOTHne KOnneKTHBHOrO yc
KOpHTenB TB~enLIX HOHOB /YKTH/ 3neKT
pOHHO-HOHHLIX KOnen C HOHaMH a30Ta, ap
roHa H KCeHOHa. HHTeHCHBHOCTb nerKHX HO
HOB COCTaBnBeT 5 · 10 11 , a TB~enWX 
2 10 ll HOHOB B O,llHOM KOnLne npH 3HeprHH 
2 M:JB/HYKA. Ha ,llnHHe 0,5 M. Pa3pa6oTaHa 
H CMOHTHpOBaHa HH.llYKnHOHHaB CHCTeMa 
YCKOpeHHB 3neKTpOHHO- HOHHWX KOnen Ha 
6a3e 3neMeHTOB YCKOPHTeiu llHY- 3000. 

Ha cuHxpocjJa3oTpoHe npose,lleHw pa6oTw 
no noB~llleHHIO 3$$eKTHBHOCTH ero HCnOnL-
30BaHHB ,llnB $H3HqeCKHX 3KCnepHMeHTOB . 
llonyqeHa MaKCHManLHaB HHTeHCHBHOCTb 
nyqKa npoTOHOB - .llO 4 · 10 12ttacm./uMn., 
,lleHTpOHOB - ,llO 4 10 11ttacm./uMn., B,llep 
yrnepo.lla - .llO 2 ·106 .ROep/uMn., qTo o6ec
nequno O,llHOBpeMeHHYIO pa6oTy .llBYX yc
TaHOBOK. OcyllleCTBneH BTopoil Me,llneHHWH 
B~BO.ll nyqKa B,llep c 3Heprueii 200-
400 M:JB/HYKA. BwnonueH 6onLlliOH o6'beM 
pa60T no peKOHCTpyKnHH CHHXpO~HKnOTpo
Ha. 

llpo,llon~anucL npoeKTHMe u uccne,llo
saTenLCKHe pa6oTw no ycKopuTenLuo-ua
KonuTenLHOMY KOMnneKCY H yCKOpHTenL
HOMY KOMnneKCY TB~enwx HOHOB B COTpy,ll
HHqecTBe B Hcl>B3 H HA3 HM.KypqaTosa. 
llpoBe,lleHW H3MepeHHB nOTepL B C03,llaH
HOH B Hcl>B3 MO,llenu csepxnpoBO.llBlllero 
MarHHTa M0-09. H3MepeHw noTepu B Ko
poTKHX o6pa3nax csepxnpoBO.llBil.UIX npo
BO.llOB H Ka6enB, npuMeHBromerocB B Hcl>B3 
.llnB MO,lleneil MarHHTHWX 3neMeHTOB YHK. 





26 i>eKa6pJI 1978 zoi>a OCYJIIeC•6AeH ~U3U'feCKUil n y cK 

H06020 YCKOpu•eAJI ~XeAWX UOH06 • 'fe•wpexMe•p o· 

6ozo u3oxpoHHozo IIUKAo•poHa Y-400. 
B6oi> 6 c•poil 3•020 YHUICQAf>HOZO YCKOpu•eAJI o•KPf>l• 

6ae• H06We 603MOXHOC.U 6 CUH.e3e H06WX 3AeM e H· 

•o6, 6 U3y'feHUU ~U3U'feCICUX npo11eCC06 npu 63QUM O· 

i>eilc•6uu ~..-eAbiX uoH06 c Jli>paMu, 6 pa36u• uu 

npUKAai>HWX UCCAei>06QHUil. 

H3 MOIIIHOZO UOHHOZO UC.O'IHIIIrQ i>YZ06020 •una noAy· 

'feN, i>oeei>eH i>o lrOHe'IHozo pai>uyca u 6W6ei>eH U3 

lrQMepW YCKOpu•eAJI UH.eHCU6HWil ny'IOIC UOH06 apzoHa. 
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BenyTcx HccnenosaHHX pan&aUBOHHoro p a -
3orpesa csepxnposonHHKOB. Pa3pa6oTa H 
KOMnneKT 83 'leTLipex MarHHTOMeTpOB nn g 
MarHHTHLIX H3MepeHH~ Ha cTeHnax. H3r -
TOBneHLI B036ynHTenL H HeKOTOpLie npyrHe 
y3nLI YCKOpXIOJ.Ue~ CTaHUHH nnx nepe 3aXBa 
Ta ny'IKa B CHHxpoTpoHe Y-70. Ha'laTa 
pa3pa60TKa 4>H3H'IeCKOrO 060CHOBaHH11 Kon -
neKTHBHOrO ycKopHTenx- HH)I(eKTopa nnx· 
YKTH. 

Ba)I(HLie pe3ynLTaTLI nony'leHLI B o6na 
CTH C030QHU.R H060U ¢u3U'IeCKOU annap a
•YPbl. 3asepmeH MOHTa)l( ycTaHOBKH nnx 
COBMeCTHoro 3KCnepHMeHTa OHJIH- UE P H 
Ha ycKopHTene 400 F3B. IIposeneHLI 
KOMnneKCHaJI HananKa H 3anycK ycTaHOBKH. 
IIony'leHLI nepshle MeTonH'IeCKHe pe3yn L
TaTLI. CMOHTHpOBaHHLie B COCTaBe cneKT
poMeTpa 85 6onLmHx nponopuHoHanLHLIX 
KaMep, H3roToBneHHLIX B OHJIH, noKa3anH 
BLICOKYJO HneHTH'IHOCTL H Hane)I(HOCTL, 
nonTBep~eHHYJO nonyronOBLIM OnLITOM pa-
60TLI. J.f3rOTOBneHa H BBeneHa B 3KCnny a
TaUHJO Ha ny'IKe CHHXpocl>a30TpOHa YCTaHOB
Ka "KpHCTann" nnx nposeneHHX Hccnen o
BaHH~ 34>cl>eKTa KaHanHpOBaHHJI 3apg)l(eHHLIX 
'laCTHU B MOHOKpHCTannax . OcymeCTBn eH 
4>H3H'IecKH~ 3anycK Ha ny'IKe 70- F3B y c
KOPHTenx KpynHe~ero cneKTPOMeTpa co 
CTPHMepHLIMH KaMepaMH ycTaHOBKH 
PHCK nnx H3y'leHHx anpoH-anpoHHLIX 
B3aHMone~cTBH~. Co3naHa annapaTypa nnx 
HCCnenoBaHHJI nonxpH30BaHHLIX XBneHH~ B 
06MeHHOM nHOH-npOTOHHOM pacceJIHHH, 
B TOM 'IHCne BBeneHa B ne~CTBHe Kpy n
Heiimax B MHpe nonxpH30BaHHax "3aMop o
)l(eHHax" npoTOHHax MHmeHL nnx accnen o
BaHHX nonxpH3aUHOHHLIX XBneHH~ npH BLICO
KHX 3Hepr&xx. Ha ny'IKe cepnyxoscKoro 
yCKOpHTeng BLinOnHeHLI HCnLITaHHJI nepBO~ 
O'lepenH cneKTPOMeTpH'IeCKoro KOMnneKca 
"r&nepoH", npenHa3Ha'leHHoro nnx Been e
nosaHH~ rHnep3apxnosoo6MeHHLIX n po
ueccos Ha ny'IKax rr -- H K-Me30HOB. H 3-

roToBneHLI UHnHHnpH'IeCKHe nponopuao-

HanLHLie KaMepLI neTeKTOpa 3apg)l(eHHLIX 
qacTHU ycTaHOBKH APEC, B TOM 'IRene 
KaMepa HOBoro THna - renHKOHnanLHaJI. 
IIponon)l(anHCL pa6oTLI no co3naHHJO 4>H3H
qecKHX ycTaHOBOK nn11 HccnenosaHH~ Ha 
peaKTope Hli P- 2 H annapa TYPLI H3MepH
TenLHOrO UeHTpa. 

~anLHe~mee pa3BHTHe nony'IHnH pa6o
TLI, CBJI3aHHLie . C npHMeHeHHeM JinepH0-
4>H3H'IeCKHX MeTonoB nn11 npHKnanHLIX ue
ne~. BseneHO B 3KCnnyaTaUHJO HOBOe BLI
COKOnpOH3BOnHTenLHOe o6opynoBaHHe nn11 
H3rOTOBneHH11 JinepHLIX ci>HnLTpOB 83 WH
pOKO~ nonHMepHo~ nneHKH. IIposonanHCL 
pa6oTLI no onpeneneHHJO panHaUHOHHLIX B03-
ne~CTBH~ H H3MeHeHH~ CBO~CTB pa3nH'IHLIX 
MaTepHanOB npa o6ny'leHHH HX TJI)I(enLIMH 
HOHaMH, HccnenosanocL H3MeHeHHe Mexa
HH'IeCKo~ npo'IHOCTH H TepMo-3~C . Hc
nonL30BaHHe TJI)I(enLIX HOHOB n03BOnJieT 
Monen&posa TL panHaUHOHHLie nospe)l(neHHJI, 
BLI3LIBaeMLie BLICOKOHHTe"llCHBHLIMH nO TO
KaMH He~TpOHOB H raMMa-KBaHTOB 6e3 
aKTHBaUHH o6pa3UOB. Ha MHKPOTpOHe nRP 
pa3pa6oTaHLI MCTOnHKH MaCCOBOrO aHanH-
3a pa3nH'IHLIX o6pa3UOB, conep)l(aJ.UHX cne
noBLIC KOnH'IeCTBa penKHX 3neMeHTOB. 

C noMOJ.ULJO Manoyrnosoro pacceJIHHJI 
He~TpOHOB ynanOCL peWHTL aKTyanLHYJO 
3anaqy B o6nacTH MoneKynJipHo~ 6Hono
rHH - onpenenHTL reoMeTpH'IeCKYJO CTpyK
Typy HMMYHOrno6ynHHa H CB113aHHLIX C HHM 
aHTHreHoB. 3aoepmeH 3Kcnep&MeHT no on
peneneHHJO C nOMOI.ULIO /1 -Me3opeHTreHOB
CKOrO H3ny'leHH11 3neMeHTHOrO COCTaBa op
raHH3Ma )I(HBOTHLIX. Ha ny'IKe HOHOB renHJI 
200 M3B/HYKA . Ha CHHXpocl>a30TpOHe npo
BeneHLI &ccnenosaHHJI no HOHHO~ pan&orpa
ci>HH . 

IlpoooAJICaAoc& pa3eumue U3MepumeA&
Ho- e&I'IUCAumeA&Hozo KOMnAeKca HHcmumy
ma. 3asepmeHLI pa6oTLI no nonKnJO'IeHHJO 
K 3BM li3CM -6 BOCLMH ycTpoiiCTB 
EC- 5061 H nposeneHa KOMnneKcHaJI oT 
nanKa co3naHHoro MaTeMaTH'IecKoro o6ec-



ne'leHHJI ,IJ;nJI pa60Tbl C 3THMH ycTpOHCT

BaMH. C,IJ;aHa B onhiTHYJO JI<cnnyaTaUHIO 

nepBaJI O'lepe,II;L CeTH TepMHHanLHbiX 

ycTpoiicTB Ha 6a3e Manoii 3BM EC-1 0 10 

H Ji3CM -6. Pa3pa6oTaH .IJ:HcnneiiHLIH n p o

ueccop Ha OCHOBe MHI<po- 3BM H BHe,IJ;pe Hbl 

B OnbiTHOe npOH3BO,II;CTBO rpa4JH'IeCI<He 

,IJ;HcnneH Ha 3anoMHHaromeii 3JIT. 

ITpo,IJ;on:>KanHcL pa6oTLI no pa3BHTHIO 

aBTOMaTH'IeCI<HX H nonyaBTOMaTH'IeCI<HX 

CHCTeM o6pa60TI<H I<aMepHLIX CHHMI<OB. 

BBe,IJ;eHa B OnLITHYIO 3I<CnnyaTaUHIO HOBaJI 

Jnei<TPOHHaJI annapaTypa aBTOMaTa HPD H 

wecTH cTonoB CAMET B pe:>KHMe nporpaM

MHoro aBTOCOnpOBO:>K,IJ;eHHJI. 3aBepwe Ha 

pa3pa60TI<a CHCTeM lPHnLTpaUHH B pean L

HOM BpeMeHH Ha CnHpanLHOM H3MepHTen e. 

Co3,IJ;aH I<OMnnei<c 6a30BLIX nporpaMM ,IJ;nJI 

I<anH6pOBI<H H ynpaBneHHJI aBTOMaT OM 

A3JIT-2/160 H peanH30BaHa CBJI 3L 

aBTOMaTa c 3BM CDG-6500 . npoBe,IJ;eHbl 

MeTO,II;H'IeCI<He H3MepeHHJI CHHMI<OB C y c

TaHOBI<H MHC H npo6Hble H3MepeHHJI CHHM

I<OB c PHCK. 

JionLWOH 06'LeM pa60T 6hln CBJI3aH C 

pa3BHTHeM MeTO,II;OB paC'IeTa H C03,IJ;aHHeM 

CHCTeM o6pa60TI<H 3I<CnepHMeHTanLHbiX 

,IJ;aHHbiX. 

MexoyHapocmoe compyOHU'lecmeo JIB 

nJieTcJI O,II;HHM H3 Ba:>KHeHWHX ycnOBHH y c

newHoro peweHHJI Hay'IHO- TeXHH'IeCI<HX 3a

,IJ;a'l, nocTaBneHHLIX nepe.IJ: HHCTHTYTOM n p a

BHTenLCTBaMH CTpaH - yqacTHHU OHR H. 

CoTPY.IJ:HH'IeCTBO co 180 HHCTHTyTaM H, 

YHHBepCHTeTaMH H ,II;pyrHMH opraHH3aUHJIMH 
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CTpaH-y'laCTHHU npOBO,IJ;HnOCL no 143 TeMaM 

npo6neMHo-TeMaTH'Ieci<oro nnaHa HHCTH

TyTa, 'ITO COCTaBnJieT 96~ BCeH Hay'IHOH 

nporpaMMbi OHRH. 

0.IJ:HOH H3 Ba:>KHhiX 4JopM COTPY.IJ:HH'IecT

Ba JIBnJieTCJI COBMeCTHaJI o6pa60TI<a Hayq

HOH HHlPOpMaUHH, nony'leHHOH B 3I<CnepH

MeHTaX Ha 6a30BLIX YCTaHOBI<aX B )J.y6He 

H CepnyxoBe. 3$4lei<THBHO npoBO.IJ:HnHcL 

COBMeCTHLle pa60TLI no C03,IJ;aHHIO HOBbiX 

JI<cnepHMeHTanLHLIX ycTaHOBOI<. B HHCTH

TyTe JI,II;epHOH lPH3HI<H qCAH B P:>Ke:>Ke COB

MeCTHO C 'leXOCnOBaUI<HMH cneuHanHCTaMH 

BLlnOnHeHbl pa60Tbl no BhiBO.IJ:Y nyqJ<a npH 

nonHoii JHeprHH H3 yci<opHTenJI Y -120M, 

H3roToBneHHoro B OHRH. OcymecTBnJieT

CJI COTPY.IJ:HH'IeCTBO c llonHTeXHH'IeCI<HM 

HHCTHTYTOM B qCCP no C03,IJ;aHHIO MHI<po

TpOHa Ha 24 M3B. Be,IJ;eTCJI no,IJ;rOTOBI<a 

I< COBMeCTHbiM 3I<CnepHN.eHTaM Ha HOBLIX 

6a30BLlX ycTaHOBI<ax OHRH HJiP-2 

H Y-400. 

llo,IJ;,IJ;ep:>KHBanocL H pa3BHBanocL co

TPY.IJ:HH'IeCTBo no 20 TeMaM c EBponeii

CI<HM ueHTPOM JI,IJ;epHhiX Hccne,IJ;oBaHHH, Ha

UHOHanLHOH YCI<OpHTenLHOH na6opaTOpHeH 

HM. cl>epMH B JiaTaBHH, Hay'IHLIMH UeHT

paMH cl>paHUHH, HTanHH, cl>Pr, BenHI<o6pH

TaHHH H ,II;p. 

HHCTHTYT 6Lin opraHH3aTopoM 8 6onL

WHX Hay'IHbiX I<OH4JepeHUHH H WI< On, 18 pa-

6o'IHX coBemaHHH. Y'leHLie OHRH npHHJinH 

yqacTHe B 107 Hay'IHbiX I<OH4JepeHUHJIX, 

CHMn03HyMaX, WI<Onax, COCTOJIBWHXCJI B 

pa3nH'IHbiX CTpaHaX. 

H . H. Jioromo6oB 

)J.Hpei<TOp 06'Le,IJ;HHeHHOrO HHCTHTyTa 

JI,II;epHLlX HCCne,IJ;OBaHHH 
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llpo6JieMHO-
c:, 

TeMaTHqeCKHH ITJiaH 
06ne,QHHeHHoro 
HHCTHTyTa 

c:, 

H,QepHWX HCCJie,QOBaHHH 
Ha 1978 ro~ 

• 
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llpo6JI8MHO-

06'be~HH8HHOf'O 

HHCTHTyTa 

.H~epHbiX 

<:,.) 

HCCJie~OBaHHH 

Ha 1978 ro~ 

HayqHaJI .neJITeJibHOCTb 06'be.IJ.HHeHHO

ro HHCTHTyTa JI.IJ.epHbiX HCCJie.IJ.OBaHHH npo
Bo.nanacb c cooTBeTCTBHH c IIpo6neMHO
TeMaTH'IeCKHM DJiaHOM Hay'IHO-HCCJie.IJ.O

BaTeJibCKHX pa60T H Me~yHapO.IJ.HOrO Ha
Y'IHO-TeXHH'IeCKOrO COTPY.D.HH'IecTBa na-

6opaTopaii HHCTHTyTa, YTBeP*.D.eHHbiM 
Y'leHbiM coBeToM OHJIH Ha ero XLIII cec

CHH. 

Ilpa YTBeP*.D.eHHH nnaHa Y'leHblii co
BeT OTMeTHJI KaK HaH60Jiee Ba*Hhle CJie

.D.YIOUlHe HanpaBJieHHJI • 

JI a6opaTopH}I 

TeopeTHqecKOH ~H3HKH .. 
1. B o6nacTH KBaHTOBoii Teopaa noJIJI 

H TeOpHH 3JieMeHTapHbiX 'laCTHU: 

- HCCJie.IJ.OBaHHe npouecCOB B3aHMO
.IJ.eHCTBHJI 'laCTHU npH BbiCOKHX 3HeprHJIX 

H 60JibWHX nepe.naBaeMbiX HMDYJibCaX Ha 

ocHoBe KBapKoaoii CTPYKTYPhl a.npoHOB H 
KBa3HDOTeHuaaJibHOro no.nxo.na; 

- HJy'leHae CTPYKTYPhl 3JieMeHTapHbiX 
'laCTHU, B TOM 'IHCJie HOBbiX, Ha OCHOBe 

COCTaBHbiX KBapKOBbiX MO.IJ.eJieii; 
- pa3BHTHe MeTO.IJ.OB aHaJIHTH'IeCKHX 

Bbi'IHCJieHHH Ha 3BM; 
- pa3BHTHe TeOpHH CJia6biX B3aHMO

.neiiCTBHH. 

2. B o6nacTH pa3BHTHJI TeopaaaTOMHo

ro JI.IJ.pa H JI.nepHbiX peaKuaii: 

- HJy'leHae CTPYKTYPhl HeiiTpOHHbiX 
H raraHTCKHX MYJibTHDOJibHbiX peJoHaHcoB; 

- H3y'leHHe BbiCOKOCDHHOBbiX COCTOJI

HHH; 

- HCCJie.IJ.OBaHHJI DO peJIJITHBHCTCKOH 

JI.IJ.epHOH $H3HKe H B3aHMO.IJ.eHCTBHJIM T Jl*e
JlbiX HOHOB C JI.IJ.paMH. 

3. B o6nacTH Teopaa KOH.IJ.eHcapoBaH

HbiX cpe.n: 

- H3y'leHHe B3aHMO.IJ.eHCTBHJI HeiiTpOHOB 
C TBep.IJ.biMH TeJiaMH. 



Jia6opaTopH.H 

BbiCOKHX 3HeprHH 

1. <I»H3H'IeCKHe HCCJie.IJ;OBaHHg Ha yCK O 

pHTengx: 
- HCCJie.IJ;OBaHHjf 3aKOHOMepHOCT e H 

MHO~eCTBeHHOrO o6pa30BaHHg 'laCTHU Ha 
OCHOBe ,IJ;aHHhiX, noJiy'leHHbiX C nOMOIUb iO 

.D:BYXMeTpOBOH nponaHOBOH n~3hlpbKOBOa 
KaMephl, .D:BYXMeTpOBOH *H.D:KOBO.IJ;OpO.IJ;HOH 
KaMe phi "JliO.IJ;MHJia", MeTpOBOH ~H,IJ;KOBO 
.IJ;OpO.IJ;HOH KaMephl; nOHCK HOBhiX qaCTH U 

C nOMOIUbiO ycTaHOBKH liHC- 2; 

- HCCJie,IJ;OBaHHjf noBe,IJ;eHHjf aMnJIHTY .IJ: 

6HHapHhiX peaKUHH Ha OCHOBe ,IJ;aHHbiX n o 
rr-p- , pp-, pd- H pHe - paccegHHIO B IIIR 

pOKOH o6nacTH 3HeprHH oT 4 .no 500 T3B , 
noJiy'leHHhiX C nOMOIUbiO ycTaHOBKH "cl»o 

TOH" Ha CHHXpo4Ja30TpOHe H B 3KCnepHMe H -

Tax Ha ycKopHTene <I»HAJI /liaTaaug/ ; 
- HCCJie,IJ;OBaHHjf no peJijfTHBHCTCKOH 

g.nepHOH 4JH3HKe C nOMOIUbiO ,IJ;aHHhiX, nony 
qeHHhiX Ha ycTaHOBKaX ".[J;HCK-2", "AJib -

4Ja", CKM- 200, "CneKTpoMeTp g.nep o r 

,IJ;a'IH", .D:BYXMeTpOBOH nponaHOBOH H MeTp -
sou ~H.IJ:KOBO.IJ:OPO.IJ:HOH ny3bipbKOBhiX K a 

Mepax; 
- HCCJie,IJ;OBaHHg 3JieKTpOMarHHTHOH 

CTpyKTyphl 3JieMeHTapHbiX 'laCTHU C HC 
nOJib30BaHHeM ,IJ;aHHhiX, nonyqeHHhiX B 3K 
cnepHMeHTaX no rr-e- H K - e -paccegHHIO 

npH BhiCOKOH 3HeprHH H B 3KCnepHMeHT e 

no rny6oKoHeynpyroMy paccegHHIO MIOOHOB 

Ha g.npax Ha yCKOPHTeJie 400 T3B/ll,EPH/ . 

2. MeTO.IJ:H'IeCKHe H TeXHH'IeCKHe pa -

6oThl: 
- pa3BHTHe CHHXpo4Ja30TpOHa KaK peJig 

THBHCTCKOrO yCKOpHTeJig g.nep, 4JopMHpo 

BaHHe HH~eKUHOHHOrO KOMnJieKca; 
- ynyqmeHHe Ka'leCTBa ny'IKOB CHHXpO -

4Ja30TpOHa H HCTO'IHHKOB MHOr03apg.IJ;HbiX 

HOHOB, pa3BHTHe KaHaJIOB 'laCTHU B KOpnyc e 
~205 Ha OCHOBe Me,IJ;JieHHOrO BbiBO.IJ;a; 

- npoBe,IJ;eHHe npoeKTHhiX H HCCJie.IJ;O -

BaTeJibCKHX pa60T no Tg~eJIOHOHHOMY 
CHHXPOTpOHy; 

- pa3BHTHe KpHOreHHhiX CHCTeM, pa3 -

pa60TKa TeXHOJIOrHH CBepxnpOBO,IJ;jfiUHX 
MarHHTOB .nng ycKopHTeJibHo-HaKonHTenb 

Horo KOMnneKca H<I»B3 H HYKJIOTpoHa; 

- pa3pa60TKa H BHe,IJ;peHHe B 3KCnepH 
MeHT COBpeMeHHOH 3JieKTpOHHKH H ,IJ;eTeK 

TOpOB. 
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JI a6opaTopH.H 

.HAepHbiX npo6JieM 

1. <I»H3H'IeCKHe HCCJie,IJ;OBaHHjf Ha YCKO

pHTeJigx: 

- HCCJie.IJ;OBaHHe 4JyH.IJ;aMeHTaJibHhiX 

CBOHCTB CHMMeTpHH H CTPYKTypbl 3JieMeH
TapHhiX 'laCTHU, B TOM 'IHCJie B 3KCnepH

MeHTaX no rny6oKoHeynpyroMy paccegHHIO 

MIOOHOB Ha npOTOHaX H .IJ;eHTpOHaX Ha yCKO

pHTene 400 F3B /U.EPH/; 
- H3y'leHHe npoueccoa paccegHHjf a.n

poHoB Ha HYKJIOHaX H g.npax; 

- HCCJie,IJ;OBaHHe Ha ny'IKaX CHHXPOUHK

JIOTpOHa Me30aTOMHbiX CHCTeM; 

- H3y'leHHe CTPYKTYPbi B036y~.neHHbiX 
COCTOjfHHH g.nep, y.IJ;aJieHHbiX OT nOJIOCbl 
6era-cTa6HJibHOCTH; 

- o6pa6orKa 3KcnepHMeHTaJibHoro Ma

TepHana c ycraHOBKH MHC H nonyqeHHe 

nepBhiX pe3yJibTaTOB no .IJ:H4JpaKUHOHHOH 

,IJ;HCCOUHaUHH nHOHOB Ha g.npax; 
- JanycK ycTaHOBKH PHCK H npoae.ne

HHe nepBhiX 3KCnepHMeHTOW, 
- nOHCK HOBbiX HeCTa6HJibHbiX 'laCTHU 

npH B3aHMO,IJ;eHCTBHH HeHTpHHO BbiCOKHX 

3HeprHH c 4JoT03MYJibCHeH; 
- HCCJie,IJ;OBaHHe nongpH3aUHOHHbiX ga

JieHHH B 06MeHHOM nHoH-npOTOHHOM pac

cegHHH npH 3HeprHH 40 F3B. 

2. MeTO.IJ:H'IeCKHe Hccne.noaaHHg: 
- npo.non~eHHe pa6oT no coJ.IJ;aHHIO HO

BbiX yCTaHOBOK H annapaTypbl ,IJ;Jljf jf,IJ;epH0-

4JH3H'IeCKHX H Me,IJ;HK0-6HOJIOrH'IeCKHX HC

CJie.IJ;OBaHHH Ha ycTaHOBKe "<!»"; 
- C03,IJ;aHHe ueHTpaJibHOH 'laCTH ycTa

HOBKH APEC - .neTeKTopa Japg~eHHbiX qac

THU; 
- pa3BHTHe MaTeMaTH'IecKoro o6ecne

qeHHjf na6opaTopHoro ueHTpa HaKonneHHjf H 

o6pa60TKH HH4JOpMaUHH H C03,IJ;aHHe 3JieKT
pOHHOH annapaTypbl, ynpaangeMOH 3BM; 

- BbinOJIHeHHe pa60T no H3rOTOBJieHHIO 

,IJ;eTeKTOpOB H C03,IJ;aHHIO MaTeMaTH'IeCKOrO 
o6ecneqeHHjf ,IJ;Jljf ycTaHOBKH "rHnepOH"; 

- BhlnOJIHeHHe pa60T no CO 3,IJ;aHHIO yeT a
HOBOK "IJongpHMeTp" H "Il03HTpOHHH". 

3. Pa3pa6oTKH B o6nacTH ycKopHTenb
HOH TeXHHKH: 

- npo.no~eHHe pa6oT no coJ.naHHIO yc
TaHOBKH "<!»"; 
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- BhlnOJJHeHHe no~rOTOBHTeJIJ.HhiX pa-
60T H HCnWTaHHe OT~eJIJ.HhiX Y3JIOB y c Ta-· 
HOBICH "(I)", BICJUO'IaJI BapHaTOp 'laCTOThl; 

- MO~eJIHpOBaHHe BhiBO~a 'laCTH~ H3 
cynep~HKJIOTpoHa. 

Jia6opaTopKll 

~epHbiX pea~KH 

1. p a60Thl no cllH3H'IeCICOMY nyc ICy Y CKO
pHTeJIJI T Jl)l(eJihiX HOHOB Y-400 H no~rOTOB
ICe nepBOO'Iepe~HhiX 3KCnepHMeHTOB Ha BW
Be~eHHOM ny'IKe HOHOB Y -400. 

2. Pa60Thl no CHHTe3y H H3y'leHHIO cllH-
3H'IeCICHX H XHMH'IeCICHX CBOiCTB CBe pX
TJI)I(eJIWX 3JieMeHTOB /Z = 110-116/ Ha n y'I
ICaX HOHOB ICaJih~HJI-48. 

3 . CHHTe3 H H3y'leHHe CBOiCTB T JI)I(e
JihiX H30TOnOB TpaHcypaHOBhiX 3JieMe HTOB 
c z > 104. 

4. fiOHCIC CBepXTJI)I(eJIWX 3JieMeHTOB B 
npHpo~e. 

5. Pa60Thl no CHHTe3y H H3y'le HHIO 
CBOiCTB Jl~ep, y~aJieHHhiX OT JIHHHH 6 eTa
CTa6HJihHOCTH. 

6. Pa6oTw no H3y'leHHIO MexaHH3Ma 
B3aHMO~eiCTBHJI CJIO)I(HhiX Jl~ep. 

7. P a6oTw no npoBepiCe npHH~HnHaJIJ.
HhiX BOnpOCOB ICBaHTOBOi 3JieiCTpO~HHaMHICH 
B YCJIOBHJIX CBepXCHJihHhiX 3JieiCTpOMar HHT
HhiX noJiei, B03HHICaiO~X npH CTOJIICH OBe
HHH TJI)I(eJIWX Jl~ep. 

8. Pa6oTw no npaiCTH'IeCKOMY Hcn oJI&-
30BaHHIO TJI)I(eJIWX HOHOB ~JI pemeHHJI Ba)I(
HhiX Hay'IHO-TeXHH'IeCICHX 3a~a'l C y 'leTOM 
HHTepecoB CTpaH-y'laCTHH~ OHJIH. 

9. Pa6oTw, cBJI3aHHwe c co3~aHHeM 
YCKOPHTeJIJI Y-200TI BapmaBciCoro YHHBep
CHTeTa. 

Jia6opaTopKll 

HeHTpOHHOH qM3KKK 

1. Oc~ecTBJieHHe cllH3H'IeciCoro nycKa 
peaiCTopa HliP-2 B HMnyJI&CHOM pe)I(HMe; 
3aBepmeHHe pa6oT no HaTpHeBOMY KOHTYPY 
OXJia~eHRJI peaKTOpa; Ha'laJIO 3HepreTR
'IeCKOrO nycKa peaKTopa HliP-2; ·npoBe~e
HRe 3KCnepRMeHTaJIJ.HO-ICOHCTpyKTOpCICHX 
pa3pa60TOIC no ICOMnJieiCCY HJi P- 2 C RH)I(eiC
TOPOM JIHY-30; KypapoBaHHe CTpoaTeJI&Ho
MOHTa)I(HWX pa60T. 

2. llpoeiCTHpOBaHHe, MaiCeTHpOBaHHe, 
3KCnepHMeHTaJIJ.HaJI npoBepiCa, H3rOTOBJie
HHe H HaJia~ICa OT ~eJIJ.HhiX CHCTeM yCICOpRTe
JIJI JIHY-30. 

3. H3rOTOBJieHHe cllR3H'IeciCoi annapa
Typw nepBOi O'lepe~R ~JIJI RCCJie~OBaHHi Ha 
ny'IICax Hli P- 2. • 

4. 3aBepmeHHe pa3pa60TICR H C03~aHHe 
~BYXMaWHHHOB CHCTeMhl c6opa H o6pa60TICH 
HHcllopMa~RR B R3Mep&TeJIJ.HOM ~eHTpe JIHCJ» 
c ~eJIJ.IO o6ecne'leHHJI nepBOO'Iepe~Hwx 3K
cnepHMeHTOB Ha HliP-2. 

5. H3y'leHHe CBOBCTB yJI&TpaxoJio~Hwx 
HeiTpOHOB H cllYH~aMeHTaJIJ.HhiX CBOiCTB 
HeBTpoHa. 

6. HccJie~oBaHHJI aTOMHwx JI~ep c no
MOJnhiO HeBTPOHOB R 3apJI)I(eHHhiX 'laCTR~. 

7. H3y'leHHe ICOH~eHcHpoBaHHwx cpe~, 
B TOM 'IRCJie CJIO)I(HhiX coe~RHeHHB H 6HOJIO
rR'IeCICHX 06'heiCTOB, C nOMOJnhiO HeiTpOHOB. 

8. Pa3pa6oTKa MeTO~HK H npoBe~eHHe 
npRICJia~laiX HCCJie~oBaHHH Ha HeiTpOHaX 
R 3apJI)I(eHHhiX 'laCTR~aX. 



Jia6opaTop H.H · 

BblqJ1CJIHT€JibHOH T€XHHKJ1 

J1 aBTOMaTH3aUHH 

1. Pa3BHTHe H 3«WleKTHBHoe ucnoJIL 30-
BaHHe o;eHTpaJILHOrO Bbi'IHCJIHTeJILHOrO 
KOMiiJieKCa: . 

- 3aaepmeuue TexuuqecKHX pa6oT no 
yBeJIH'IeHHIO naMJITH Ha MarHHTHbiX .IlHCKaX 
EC-5061 .D.JI.R 3BM li3CM -6; 

- npo6ua.11 3Kcnnya TaUH.R nepaoB: oqep e
.D.H CeTH TepMHHaJILHbiX ycTpOHCTB H COOT
aeTCTByromero MaTeMaTH'IeCKoro o6ecn e
'leHH.II ua 6a3e ManoB: 3BM H li3CM - 6; 

- pa3pa60TKa CHCTeMbl CBJI3H 3BM 
li3CM -6 H Hll, JIH<I>; 

- o6ecneqeuue pecypca apeMeHH ua 
OCHOBHLIX 3BM He MeHee: 

li3CM -6 - 5900 qacoa, 
CDC--6500 - 6400 qacoa. 

2. Pa3BHTHe H 3<W>eKTHBHoe ucnoJIL3o
aauue aBTOMaTH'IeCKHX H nonyaBTOMaTH
'IeCKHX CHCTeM H3MepeHHJI KaMepHbiX CHHM 
KOB ua HPD, A3JIT, CH, IIYOC-CAMET 
Ii3CM-4; 

- npO,IlOJI)I(eHHe pa3pa60TKH pe)I(HMa 
4JHJibTpaD;HH )J,aHHLIX Ha CnHpaJILHbiX H3Me
pHTeJIJIX B peaJILHOM BpeMeHH; 

- npoae.neuue pa3pa6oTOK na3epuoro 
cKaHaTopa; 

- npoae.neuue ua A3JIT- 2/160 MeTO.IlH
'leCKHX H3MepeHHH CHHMKOB C ycTaHOBKH 
MHC H npo6HLIX H3MepeuuB: CHHMKOB c 
PHCK. 

21 

3. Pa3pa6oTKa MeTO.IJ.OB pac'leTOBH co-
3.D.anue CHCTeM o6pa60TKH 3KCnepHMeH
TaJILHLIX ,IlaHHLIX: 

- pa3BHTHe MaTeMaTH'IecKoro o6ecne
'leHH.R .IlJIJI ycTaHOBOK liHC- 2, "<I>OTOH", 
"AnL4Ja", a TaK)I(e COBMeCTHOrO 3KCnepH
MeHTa OHJIH -ll,E PH; 

- npO,IlOJI)I(eHHe pa60T no C03,IlaHHIO H 
pa3BHTHIO CHCTeMLI nporpaMM MO.D.YJILHOH 
CTPYKTYPLI .D.JI.R TpeKOBbiX KaMep; 

- pa3BHTHe MaTeMaTH'IecKoro o6ecne
'leHH.R CHCTeMbl o6pa60TKH cneKTpOMeTpH
'IeCKOH HH4JopMaUHH; 

- pa3BHTHe HOBbiX MeTO.IlOB 'IHCJieHHOrO 
pemeHHJI HeJIHHeHHbiX H KBa3HCTaD;HOHap
HLIX 4JH3H'IeCKHX 3a,Ila'l H HCnOJib30BaHHe HX 
B pa3pa6oTKax YHK H YKTH; 

- pa3pa60TKa HOBbiX aJirOpHTMOB H pa3-
BHTHe 6H6JIHOTeKH nporpaMM ,IlJIJI pemeHHJI 
3a,Ila'l, CBJI3aHHbiX C HCCJie.D.OBaHHJIMH, npo
BO.IlHMbiMH B JIT<I>. 

4. H3y'lenue .R.D.epHLIX npou;eccoa npu 
peJIJITHBHCTCKHX 3HeprHJIX C nOMOID;biO Mar
HHTHOrO cneKTpOMeTpa C HCKpOBLIMH Ka
MepaMH H ycTaHOBKH CKM-200. 

OT,neJI 

HOBbiX M€TO,UOB 

ycKopeHH.H 

1. Hccne.noaaHue npoTOTHna KOJIJieK
THBHoro YCKOpHTeJIJI TJI)I(eJibiX HOHOB. 

2 . Pa6oTLI, CB.R3aHHble c co3.D.aHHeM 
YHK, no cornacoaaHHbiM c H<I>B3 npo-
rpaMMaM. 

3. Pa6oTbl no MIOOHHOMY 
MeHTy. 

3Kcnepu-



Hayqao
HCCRe~osaTeRbCKHe 

paOOTbi, 
BblllOJIHeHHbie 
Jia6opaTOpHHMH 011JU1 
B 1978 ro~y 



24 

Jla6opaTOpHH 
u TeopeTHqecKOH 

cpH3HKJ1 

B HCTeKWeM ro,ny HCCJie,IJ;OBaHHJI B Jia-

6opaTOpHH TeopeTHqeCKOH ~H3HKH B COOT

BeTCTBHH C npo6JieMHO-TeMaTHqeCKHM nna

HOM npOBO,!J;HJIHCL no TpeM OCHOBHLIM Ha

npaBJieHHJIM : ~H3HKe 3JieMeHTapHLIX qac

THU, ~H3HKe JI,npa H ~H3HKe KOH,IJ;eHCHpo

BaHHLIX cpe,n. 

B HeJioKaJILHOH KBaHTOBOH TeopHH noJIJI 

npe,D;CTaBJieHO ,IJ;OKa3aTeJILCTBO HeTpHBH

aJILHOH S - MaTpHULI, noJiyqeH npe,neJI npH 

" • "" ,IJ;JIJI nnoTHOCTH 3HeprHH BaKyyMa E(g). 
,.., B Mo,neJIH go 4 JIOKaJILHOH TeopHH npo

Be,neHLI HCCJie,IJ;OBaHHJI no aHaJIHTHqeCKOMY 

npo,nomtceHHIO pe3yJILTaTOB TeOpHH B03My

IUeHHH B o6JiaCTL g , 1. lloKa3aHO, qTo 

aCHMnTOTHKa ~YHKUHH renn-MaHHa-noy 

npH g •~ npHBO,!J;HT K H~JIHqHIO BHyTpeHHeH 

npOTHBOpeqHBOCTH 3TOH TeOpHH. 

3aKoHqeHa nporpaMMa no npHMeHeHHIO 

3HKOHaJILHOrO MeTO,IJ;a K pacceJIHHIO a,npOHOB 

npH BLICOKHX 3HeprHJIX. 

3aBepweHo co3,naHHe nporpaMMLI ,IJ;JIJI 

3 BM (SCHOONSCHIP), BLinOJIHJIIOIUeH R -one

paUHIO JioroJII060Ba ,IJ;JIJI CKaJIJipHLIX TeOpHH , 

KOTOpaJI CTpOHT nepeHOpMHpOBaHHLie K03~
~HUHeHTHLie ~YHKUHH B BH,IJ;e HHTerpaJIOB 

no napaMeTpaM . 

));aHa nocJie,IJ;OBa TeJILHaJI ~OPMYJIHpOBKa 

TeOpHH B03MyiUeHHH B KBaHTOBOH TeOpHH 

nOJIJI C npOCTpaHCTBOM HMnyJILCOB nOCTOJIH

HOH KpHBH3HLI. B paccMaTpHBaeMoM no.n

xo.ne He B03HHKaeT npOH3Be,neHHH CHHry

JIJipHLIX ~YHKUHH C HeHHTerpHpyeMLIMH OCO-

6eHHOCTJIMH . 

Ha OCHOBe aHaJIH3a KBaHTOBOH TeopHH 

nOJIJI C ~yH,naMeHTaJILHOH ,!J;JIHHOH BLI,IJ;BHHY

Ta HOBaJI KOHUenUHJI KaJIH6pOBOqHLJX BeK

TOpHLIX noJieH. 3JieKTpOMarHHTHOe noJie 

paCCMOTpeHO ,neTaJILHO, H npe,ncKa3aHLI HO 

Bble 3~eKTLI B 3JieKTpOMarHHTHLIX JIBJie 

HHJIX; BLJqHCJieHLI 3JieKTp&qeCKHe ,IJ;HnOJIL

HLie MOMeHTLI, aHOMaJILHLIH MarHHTHLIH MO-



MeHT 3apJDKeHHblX qaCTHU, a TaK)f(e ceqe 
HHJI e +- e- -• 11 ~ 11 - , 11 -• 3e , 11 -. e y u ,np. 

KaK «<JyHKUHH «<JyH,naMeHTanLHOH ,nnHHbl. 
llpoae,neHo occne.noaaHHe CTPYKTYP 

pa3nHqHIJlX TOnonoroqecKHX anre6p C Toq 

KH 3peHHJI HX npHMeHeHHJI B CTaToqeCKOH 
$H3HKe. )J,nx Mo,neno liKIII- lioromo6oaa n o 
Ka3aHO, qTO C nOMOIULIO 3THX TOnonorHH 
MO)f(HO nonyqHTL nononHeHHe an~e6pbl n o - . 
KanLHLIX Ha6niO,naeMLIX, Ha KOTOpOM ,U:HHa 
MHKa OnHCbiBaeTCJI O,U:HOnapaMeTpoqecK H 
rpynnoii npeo6pa3oBaHHH. 

MO,nenL HepenJITHBHCTCKOH 
qaCTHUbl B noTeHUHanLHOM none, yqo 
TblBaiOIUaJI KBaHTOBble «<JnyKTyaUHH KOOp,U:H 
HaTbl qacTHUbl, o6ycnoBneHHble ee B3aHMO 
,neHCTBHeM C 06naKOM BHpTyanLHLIX KBaH 
TOB. YqeT «<JnyKTyaUHH npHBO,U:HT K nOJIBne 
HHIO ,no«<JpaKUHOHHOrO $aKTOpa B aMnnHTy,ne 
pacceJIHHJI, qTo COOTBeTCTByeT yqeTy pa 
,U:HaUHOHHLIX nonpaBOK. 

liJyqeHa Mo,nenL penJITHBHCTCKOH cTpy 
HLI - HenHHeHHOH CHCTeMbl. lloKa3aHa cy 
meCTBeHHOCTL COnHTOHHblX pemeHHH. 

B reoMeTpoqecKoM no.nxo.ne He -
nocpe,nCTBeHHO npOJIBnJieTCJI TeCHaJI CBJI3 b 
penJITHBHCTCKOH CTPYHLI c Teopoeii rpaau 
Tauuo 3HHIIITeHHa B ,U:ByMepHOM npOCTpaH 
CTBe- BpeMeHH H C HenHHeHHOH TeOpHeH 
nonJI liopHa-HH$enL,na. 

llonyqeHo onocaHne anonHe HHTerpu 
pyeMLIX KaHOHHqeCKHX CHCTeM, CBJ13aHHbl 
C O,U:HOMepHbiM onepaTOpOM )J,opaKa. 

PaccMoTpeHLI .naa ToqeqHLIX Tena, BJao 
Mo,neiicTBHe Me)f(,ny KOTOpLIMH nepe,naeTC 
no ,U:ByMepHOH MHpOBOH noaepXHOCTH, or
paHHqeHHOH MHpOBblMH TpaeKTOpHJIMH Tell . 
3aKOH ,U:BH)f(eHHJI TaKoro 06beKTa npe,ncTaB
nxeTCJI B BH,ne KpaeBOH 3a,naqu ,nnJI MHHH
ManLHOH noaepxHOCTH o6mero an.na. B cny
qae, Kor .na Bblpa)f(eHHJI .nnx ,nnHHbl H nnoma
.no cornacoaaHbl c rpynnoii llopeHua, no
nyqaeTCJI penJITHBHCTCKHH aHanor 3a,naqo 
HLIOTOHa ,nnJI .D:BYX qaCTHU C noTeHUHanOM , 
nponopuooHanLHblM paccexHHIO Me)f(,ny Ho
MO. 
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B TpexMepHoii Kano6poaoqHoii Teopoo 
nocTpOeHO pemeHHe ypaBHeHHJI Ilipe,nHH
repa, o6na,na10mee caoiicTBaMH Knaccoqec
KOrO HHCTaHTOHa. 3TO pemeHHe OTpa)f(aeT 
nepoo,noqecKyiO CTPYKTYPY acero KOH$o
rypauooHHoro npocTpaHCTBa noneii ~Hra
Monnca. 

Csoi"icTBa CHMMeTpHH 

3JieMeHTapHbiX tiaCTHQ 

YcTaHoBneHa cTpyKTypa rpynnhl cynep
rpaBHTauuu KaK npxMoro npooJae,neHHJI 
o6meKOBapoaHTHbiX rpynn B~BYX KOMnneKC
HO conpJI)f(eHHblX - npaBOM H neBOM- cynep
npOCTpaHCTBaX. llpH 3TOM B03HHKna npo
CTaJI H HeO)f(H,U:aHHaJI KapTHHa: Henocpe,n
CTBeHHaJI reoMeTpoqecKaJI CBJI3L rpaBHTa
UHOHHOrO cynepnonJI C MHHMOH qaCTLIO 
KOMnneKCHOH KOOp,U:HHa Tbl. 

llpOBO,U:HnHCL HCCne,noBaHHJI no KBaHTO
BaHHIO napaCTaTHCTHK. 

Ha OCHOBe HenHHeHHOro KHpanLHOrO 
narpaH)f(HaHa npe.nno)f(eHa e,noHax Kano6-
poaoqHaJI MO,nenL cna6blX H JneKTpOMar
HHTHblX B3aHMO,neHCTBHH Me30HOB H 6apoo
HOB rpynnbl SU(4)- Mo.nenL npoMeHHMa 
B o6nacTH HH3KHX 3Heproii. BLiqocneHHe 
nonynenTOHHblX pacna.noa oqapoaaHHhlx D 
o F-Me30HOB .naeT peJynLTaTbl, KOTOpble 
6nH3KH K pacqeTaM KBapKOBOH MO,nenH. 
3aKoHqeH pacqeT pacna.noa OKTeTa BeK
TOpHLIX Me30HOB. 

)J,anLHeiimee pa3BHTHe nonyqono uc
cne,noBaHHJI no cneKTpOCKOnHH Me30HOB H 
KBapKoB. CymecTaeHHbiM peJynLTaToM 
J,necL xanxeTCJI TeopeToqecKoe onocaHoe 
CMeiiiHBaHHJI B nceB,U:OCKanJipHOM HOHeTe, 
xopomo cornacyromeecx c 3KcnepoMeHTOM. 



26 

83aHMO,lleHCT BHe 

3JieMeHTapHbiX l..! aCTHQ 

B paMKax KBaJHnoTeHuHaJILHoro no.n

xo.na lloryHoaa-TaaxeJIH.IJ.Je paJBHT M eTo.n 

B~'fHCJieHHB nonpaaoK nepaoro H BTo poro 

nopB.IJ.KOB no 1/ v ' _S_ K aMnllHTY .ne BhiCOKO

JHepreTH'fecKoro paccexHHB. Ha 6on LwHe 

yrJI~ .Il.llB aHaJIHTH'feCKHX KBa3HnOTeHUHa

JIOB. llonpaBKH npHBO.IJ.BT K 3aMeTHOMY OT

KJIOHeHHIO OT npaBHJI KBapKOBOrO C'feTa 

BIJ_JIOTL .no 3HeprHii EL 40 F3B a c n yqae 

rr - P -paccexHHB. PeJyJILTaT~ xopowo co

rnacyroTcx c JKcnepHMeHTOM. 

llpaBHna KaapKoaoro c'feTa, onpaa.n~

aaro~He ce6x npH aHaJIHJe npoueccoa yn

pyroro paccexHHB Ha 6onLwHe yrn~ H 

4JopM4JaKTOpOB a.npoHOB, npHBO.IJ.BT B CJiyqae 

BHKJII03BBHhiX peaKUBB C 60JILWBMB Pl. K Ja-

KOHY CTeneHHOrO na.neHHB E ~u,_ -
dp 

'ITO COOTBeTCTByeT KapTHHe )l(eCTKOrO pac

CeBHHB COCTaBJIBIO~HX a.npOHOB. llpo Be.IJ.eH 

aHaJIH3 cTeneHHoro JaKoHa y6~BaHHB o.nHo

qacTH'fHLIX . HHKJII03HBHhiX cneKTpOB npH 

60JILWHX nonepe'IHhiX HMnyJILCaX C H CnOJIL-

30BaHHeM COBOKynHOCTH 3KCnepHMe HTaJIL

HLIX .IJ.aHHLIX. 

lloKaJaHo, 'ITO 6onee CJIO)I(Hax, 3 KCne

PHMeHTaJILHax JaBHCHMOCTL J~eKTHBHoro 

noKaJaTenx cTeneHHoro noae.neHHB oT 

3HeprHH H yrna BhiJieTa qacTHUhl a c.u.H. 

B paMKaX KBapK-napTOHHOH KapTHHLI MO)I(eT 

6LITL KOJIH'feCTBeHHO 06'LBCHeHa HC X O.IJ.B H3 

3KCnepHMeHTaJILHhiX .IJ.aHHLIX no r n y 60KO

HeynpyroMy nenToH-a.npoHHOMY pac c eBHHJO 

C yqeTOM HapyweHHB CKeHJIHHra. 

CoaMeCTHO c llB3 H llJill npo ae.neHo 

OnHCaHHe 3apB.IJ.OBhiX pacnpe.neneHHH H Ja

px.noao- HeiiTpanLHhiX KoppenxuHii Ha oc

HOBe MHOrOKOMnOHeHTHOH MO.IJ.eJIH, OCHO

BaHHOH Ha npe.nnoJIO)I(eHHH 0 CTa THCTH

'feCKH HC3aBHCHMOM pO)I(.IJ.eHHH HeHTpaJIL

H~X KJiaCTepOB B UCHTpaJILHOH o 6 JiaCTH. 

llpH 60JILWHX 3HeprHBX MO.IJ.eJIL n p e.IJ.CKa-

3~BaeT POCT KOppeJIBUHH B CBB3H C pO)I(

.IJ.eHHeM 6onee TB)I(eJILix KnacTepoa. )l;aHo 

06'LBCHeHHe nOBBHBWHMCB He.IJ.aBHO .IJ.aHHLIM 

no "an£pe.n- HaJa.n" - KoppenxuHxM . 

Ha OCHOBe npe.IJ.JIO)I(eHHOH paHee MO

.IJ.eJIH )l(eCTKHX coy.napeHHH HCClle.IJ.OBaHa no

nxpHJaUHB KYMYJIBTHBHLIX qacTHU. lloKa-

3aHO, 'ITO OHa HMeeT TO )l(e nOBe.IJ.eHHe, 

'ITO B a.npOHHLIX npoueccax npH 60JILWHX 

p .l . 3TO BBJIBeTCB apryMeHTOM B nOJIL3y 

4>1IYKTOHHOH rHnOTe3LI . 

BLinonHeHa pa6oTa no KYMYJIBTHBHOMY 

06pa30BaHHIO BeKTOpHLIX Me30HOB B B.IJ.ep

HhiX Coy.napeHHBX. llpe.IJ.CKaJaHO 3Ha'fHTeJIL

HOe YCHJICHHC OTHOCHTeJILHOrO BLIXO.IJ.a BeK

TOpHhiX w - Me30HOB B 06JiaCTH 4lparMeHTa 

UHH B.IJ.ep. )l;aHHOe HCClle.IJ.OBaHHe BBJIBeT CB 

TeopeTH'feCKHM 060CHOBaHHeM B03MO)I(HOrO 

JKCnepHMCHTa. 

Ha OCHOBe npe.nnoJIO)I(CHHB 0 rno6allb

HOB .nyanLHOCTH KBapKOBhiX neTneBLIX .nHar

paMM H pe 30HaHCHhiX • BKJia.IJ.OB B cneKT

panLHLie npaBHJia cyMM BLI'fHCJieHLI JneKT

pOMarHHTHLie pa.IJ.HYCLI 3apg)l(eHHLIX H HeHT 

panLH~x KaOHOB H CTPYKTYPHLie napaMeT

p~ nonynenTOHHLIX pacna.noa K -MeJOHOB. 

Pe3yJILTaTLI COrJiaCyiOTCB C HOBLIMH 3KCne 

pHMeHTaJILHLIMH .naHHLIMH. 

llpe.IJ.CTaBJieHO nOJIHOe .IJ.OKa3aT e JILCTBO 

TOrO, 'ITO KBaHTOBaB XpOMO.IJ.HHaMHKa npH

BO.IJ.HT K MO.IJ.H4!HUHpOBaHHOH napTOHHOH MO

.IJ.ellH He TOJILKO .IJ.JIH rny6oKoHeynpy ror o 

pacceBHHH, HO H .IJ.JIH pO)I(.IJ.eHHH TH)I(eJILIX 

JienTOHHhiX nap H pO)I(.IJ.eHHB CTpyH C 60JIL

WHMH P .l . BnepaLie nony 'feHa napTOHHaH 

KapTHHa 3KCKJII03HBHLIX npouecCOB, KOTO

pag OKa3aJiaCL He4>eHHMaHOBCKOrO THna . 

Pacc'fHTaHHLIH 4>opM4>aKTop nHoHa roaopHT 

0 TOM, 'ITO JIH60 OH .IJ.Oll)l(eH Y CKOpHTL CBOe 

na.neHHe no cpaaHeHHJO c TeM, 'ITO Ha6nro

.naeTcx ceiiqac, JIH6o acHMnT OTH'fecKaH 

cao6o.na B KX)l; coMHHTeJILHa . 

B HenoKaJILHOH Mo.nenH KBap KOB npH 

npocTeiiweM Bhl6ope narpaH)I(HaHa aJaHMo

.neiicTBHB, HHBapHaHTHOrO OTHOCHTeJILHO 

SU(3) -SUc(3) x U( l ) rpy nnLI, paccMoT peHLI 



nonpaBKH K MaCCaM; OCHOBHble CHnhHbie,' 
cna6hle H JneKTPOMarHHTHhle pacna~hl 

nceB~OCKan.llpHhlX H BeKTOpHhlX Me30HOB. 
Hccne~oBaHa non.llpH3yeMOCTL nuoHa u n o
npaBKH K MaccaM 6apuoHOB. PeJynLTa Thl 
pacqeTOB HaXO~JITCJI B y~OBneTBOpHTenL
HOM cornaCHH C 3KCnepHMeHTanLHhlMH ~aH
HhlMH. 

Bhl~BHHyTa u~e.11 o TOM, qT6 Bee "6nu 3·
Ko~eiicTBHe" B .11~pe, B TOM qucne cna6oe 
(W. Z) , ~OIDKHO Jdxl>eKTHBHO npoucxo~HTL 
3a cqeT $nyKTOHOB. BhlqucneHa BenuquHa 
UHPKYn.llpHOH non.llpH3a:UHH KBaHTOB B np ->dy. 

Hccne~OBanacb KHHeMa THKa CHCTeMhl 
Tpex qacTHU. llonyqeH JIBHhlH BH~ 6a3HCHhlX 
$yHKUHH C onpe~eneHHbiMH CBOHCTBaMH n e
peCTaHOBOqHOH CHMMeTpHH, qTO HHTepeCHO 
B CBJI3H C KBapKOBbiMH MO~enJIMH. 

llonyqeHo o6ocHoBaHue cnoco6a n po
BepKH Teopuu BaB:H6epra-CanaMa no c o
OTHOWeHHIO Me)l(~y npOCTpaHCTBeHHO- He
qeTHhlMH Jdxl>eKTaMH B npoueccax ynpyroro 

+ e - N -pacce.IIHHJI. 
llpo~on)l(eHa pa6oTa no nporpaMMHOMY 

o6ecneqeHHIO MIOOHHOrO 
/OHJIH-IJ.EPH, NA-4 /. 

JKcnepuMeHTa 
CoJ~aHhl n po-

rpaMMbl ~n.11 BLJqucneHHJI CTPYKTYPHhlx 
$yHKUHH HyKnOHOB H pa~Ha:UHOHHhlX nonpa
BOK K npoueccaM rny6oKoHeynpyroro pa c
ce.IIHHJI HeHTpHHO Ha HyKnOHe. 

llpe~nO)I(eHa KBapK-napTOHHaJI MO~ nh 
c HapyweHHLIM CKeB:nuHroM. llpoBe~eHo 

cpaBHeHHe npe~cKa3aHuii Mo~enu c JKcn e
PHMeHTOM no rny6oKoHeynpyroMy ep -pac
ce.IIHHIO. 

llpo~on)l(anocL HJyqeHue MeJoaTOMHhlX 
npoueccoB B BeiUeCTBe. lloKa3aHo, q To 
B CMeCH TpHTHJI C ~eHTepHeM Ha O~HH MIO 
Me30H H~eT 100 peaKUHH d, t t- J-L--> d tJ-1- __, 

__, 4 He t n o. J-L- t 1 7, 7 M 3B. 

llpo~on)l(eHo pa3BHTHe KBaJuqacTuqHo 
$OHOHHOH MO~enH .ll~pa, c$opMynupoBaHHOH 
~n.ll OnHCaHHJI CTpyKTyphl c$epuqecKHX H 
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~e$opMupoBaHHhlX .11~ep B wupoKoii o6nacTH 
JHepruB: B036y)l(~eHHJI. Pa3pa6oTaHa Teopu.ll 
KonneKTHBHhlX BH6pa:UHOHHhlX COCTOJIHHH C 
yqeTOM npHHUHna llaynu. HoBble pe3ynL
TaTLI nonyqeHbl B OnHCaHHH MarHHTHhlX 
ruraHTCKHX pe30HaHCOB B c$epuqecKHX H 
~e$opMupoBaHHhlx .11~pax. PaccquTaHa 
$parMeHTa:UH.II Ml- H M2-ruraHTCKHX peJo
HaHcoB B c$epuqecKHX .11~pax. lloKa3aHo, 
qTo ~n.11 Ml-pe3oHaHCOB KapTHHa cyiUecT
BeHHO He MeHJieTCJI no cpaBHeHHIO C O~HO
$oHOHHbiM npu6nH)I(eHHeM. ,D;n.11 M2 -peJo
HaHcoB B o6naCTH JHeprHH B036y)l(~eHHJI 

· · 20 M 3B ~Byx$oHOHHhle KOH$urypauuu JIB
n.IIIOTCJI CyiUeCTBeHHhlMH H npHBO~JIT K pa3-
MhlTHIO JTHX pe3oHaHcoB. YqeT ~Byx$oHoH
HhlX KOH$Hrypa:UHH B CTpyKType ruraHTCKHX 
pe30HaHCOB n03BOnHn npaBHnhHO OnHCaTb 
El -pe3oHaHCHhle cunoBhle $yHKUHH ~n.11 
napuuanLHbiX nepexo~oB 

pe30HaHCOB B c$epuqecK~X 
we Hue BepO.IITHOCTeB: E 1- H 

C HeHTpOHHbiX 
.ll~pax H OTHO
Ml-nepexo~oB. 

Y~anocL o6b.IICHHTL JKcnepuMeHTanLHhle 
OC06eHHOCTH noBe~eHHJI CHnOBbiX $yHKUHH. 
Hccne~oBaHa $parMeHTa:UH.II rny6oKHX ~hl
poqHbiX HeHTpOHHbiX COCTOJIHHH B H30TOnax 
onoBa. 

lloKa3aHO, qTo BnHJIHHe H30BeKTOPHhlX 
CHn H ~ByX$OHOHHhlX KOH$Hrypa:UHH Ha CBOH
CTBa HH3KOne)l(aJUHX BH6pa:UHOHHhlX COCTOJI
HHH B ~e$opMnpoBaHHhlX .11~pax, KaK npa
BHnO, Mano H CBO~HTCJI, rnaBHhlM 06pa30M, 
K yBenuqeHHIO BepO.IITHOCTeH nepexO~OB B 
1,5-2 pa3a. HcKnJOqeHue cocTaBn.IIIOT .11~pa, 
BH6pa:UHOHHhle COCTOJIHHJI KOTOpbiX HMeiOT 
oqeHL HH3KHe JHepruu B036y)l(~eHHJI. B JTHX 
cnyqaJIX O~HO$OHOHHOe npH6nH)I(eHHe ~n.ll 

OnHCaHHJI HH3KOne)l(aJUHX COCTOJIHHH JIBnJI
eTCJI cnuwKoM rpy6hlM. B qeTHo-qeTHhlX 
.11~pax rpocc-cTpyKTypa ruraHTCKHX peJo
HaHCOB cna6o MeHJieTCJI npH yqeTe Jdxl>eK
TOB aHrapMOHHqHOCTH. lloKa3aHa Ba)I(HOCTb 
yqeTa $parMeHTauuu KBaJuqacTuqHhiX co
CTOJIHHH ~n.ll onucaHHJI peaKUHH (n, a) Ha 
~e$opMupoBaHHhlX .11~pax. llpoBe~eHhl pac-
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qeno~ ueynpyroro pacceJIHHJI ueiiTpoHoB ua · 

H30Tonax caMapHJI. 

HHTCHCHBHO pa3BHBaJIHCL HCCJIC,IJ;OBaH HJI 

BJIHJIHHJI yrJIOBOro MOMCHTa Ha CTpyKTy py 

JI,D;pa. H3y'ICHLI OCHOBHLIC H3MCHCHHJI JI,D;e p

uoii CTPYKTYPLI, O:>KH.IJ;aJOIIUieCJI npH yBeJIH

'ICHHH yrJIOBOrO MOMCHTa H CTaTHCTH'Ie C

KOB 3HeprHH B036y:>K.IJ;eHHJI aTOMHLIX JI .IJ;ep. 

PaJBHTa MeTO.IJ;HKa pac'leTa riapaMeTp oa, 

xapaKTepH3YJOinHX cl>opMy H cneKTp B036y :>K

,IJ;CHHB 6biCTpOBpamaJOinHXCJI HarpeThiX JI ,IJ;ep. 

Dpo.noJI)KaJIHCL Hccne.noBaHHJI cTpy x-

TYPLI JI,D;ep B paMKax MCTO,IJ;a, HCnOJIL -

3YJOmero npHHUHnLI HHBapHaHTHOCTH ,IJ;JlJI 

nOCTpOeHHJI 3cl>cl>eKTHBHLIX OCT a TO'IHLIX 

B3aHMo.neiicTBHii. DpoBe.neuo H3y'leHHe 

CMCWHBaHHJI JI.IJ;epHhiX COCTOJIHHB no H JO

CnHHY, BLI3biBaeMoro KYJIOHOBCKHM B3aHM O

,IJ;CBCTBHCM npOTOHOB ,a TaK:>Ke BJIHJIHBJI CTa

THCTH'ICCKOrO B036y:>K.IJ;CHHJI JI,D;ep Ha CB OB

CTBa COCTOJIHHB .IJ;HnOJILHOrO rHraHTCK OrO 

pe3ouauca. 

B paMKax MHKpocxonH'Iecxoro no.nxo

,IJ;a K npo6JieMe ,IJ;HCCHnaUHH 3HeprHH npH 

rny60KOHeynpyrOM B3aHMO,IJ;CBCTBHH JI,D;ep 

nOCTpOeHa MO,IJ;CJIL, B KOTOpOB ,IJ;HCCHna UHJI 

3HeprHH CBJI3aHa C B036y:>K,IJ;CHHCM 06~eM

HLIX KOJie6aHHB B JI,D;pax /rHraHTCKHX M YJIL

THnOJILHLIX pe 30HaHCOB/. 

Dpo.non:>KeHLI Hccne.noBaHHJI npoue cca 

,IJ;CJICHHJI a TOMHLIX JI,IJ;Cp. H3y'ICHLI CTa T HC

TH'ICCKHC CBOBCTBa Rriep B6JIH3H pa3 p b1Ba 

JI.IJ;pa. BLinOJIHCHLI npe.nBapHTeJILHble p ac

'ICTLI BJIHJIHHJI 3HeprHH B036y:>K,IJ;CHHJI Ha 

BhiCOTY 6apLepa ,IJ;CJICHHJI CBCpXTJI:>KCJlLIX 

3JICMCHTOB. 

llpO,Il;OJI)KCHO pa3BHTHC MCTO,IJ;a OUCHKH 

CHH3Y 3HeprHH OCHOBHOrO COCTO JIHHJI 

MHOrocl>epMHOHHOB CHCTCMLI. 

C nOMOinLIO MCTO,IJ;OB TCOpHH n OJIJI 

o6~JICHCH aHOMaJILHhiB BH6paUHOHHLIB 

cneKTp H30TOnOB Ka,IJ;MHJI. 

TeopH.H .H.D.epHbiX peaKUHH 

DpoBO.IJ;HJIOCL .naJILHeiimee Hccne.noBa

HHe pa3JIO:>KCHHJI BOJIHOBLIX cl>YHKUHB, aM-

nJIHTY.IJ; paCCCJIHHJI H cl>YHKUHB rpHHa no 

peJoHaHCHLIM cocTOJIHHJIM. PaccMoTpeua 

B03MO:>KHOCTL o6o6meHHJI KJlaCCH'ICCKHX 

JI.IJ;epHo-cl>H3H'ICCKHX MCTO,IJ;OB /MO,IJ;CJIL o6o

JIO'ICK, MCTO,IJ; CJiy'laBHbiX cl>a3/ Ha OCHOBC 

y'leTa uenpepbiBHoro cnexTpa nyTeM .IJ;HCK

peTuoro pa3JIO:>KCHHJI no peJoHaHCHLIM co

CTOJIHHJIM. 

C nOMOinLIO KOMfiHHaUHH BapHaUHOHHOrO 

npHHUHna illBHHrepa c cenapa6HJIH3aUHeii 

onpe.IJ;eJICHHOB 'laCTH raMHJlLTOHHaHa yc
+ 

nemHO OnHCaHbl aTOMHLIC (e + H ) H MCJO-

aTOMHLIC (P + (d 11)) npouecchl pacceJIHHJI . 

Dpe.IJ;JIO:>KCHO HOBOC O,IJ;HOypOBHCBOe npH-

6JIH:>KCHHe B a,IJ;Ha6a TH'ICCKOM nO.IJ;XO,IJ;C K 3a

.naqe Tpex Ten, npaBHJILHO Y'IHThiBaromee 

coxpaueuHe nonuoro yrnoBoro MOMeHTa 

CHCTCMLI. )J,JIJI JI,D;pa 9Be noJiy'ICHHbiC 3THM 

MCTO,IJ;OM pe3yJILTaTbl COrJiaCYJOTCJI C 3K

cnepHMCHTOM nyqme, 'I eM B cnyqae BapHa

UHOHHLIX paC'ICTOB. 

B o6JiaCTH cl>H3HKH TJii<CJlbiX HOHOB HJy

'laJIHCL pa3JIH'IHbiC acneKThl ,IJ;HCCHnaUHH 

3HeprHH, T . e.nepe,D;a'IHKHHCTH'ICCKOB3Hep

rHH CTaJIKHBaiOIUHXCJI JI,D;Cp Ha B036y:>K.IJ;C

HHC BHYTPCHHHX CTeneHeii CB060.IJ;bl. Ope.n

JIO:>KeHa TO'IHO pemaeMaJI TpCXTCJILHaJI MO

,IJ;CJIL . 

Ha OCHOBC TCOpHH JIHHCBHOrO OTKJlHKa 

nOCTpOeHa ,IJ;HHaMH'ICCKaJI MO,IJ;CJIL peaKUHB 

rny60KOHeynpyrHX CTOJIKHOBCHHB TJI:>KCJlbiX 

HOHOB H o6~JICHCH UCJibiB pJI,D; 3KCnepHMCH

TaJILHLIX cl>aKTOB . OueHeH Bhlxo.n cBepxTJI

:>KeJILIX 3JICMCHTOB B peaKUHH 238U ~238 U , 

KOTOphlii oxaJaJicJI 3Ha'IHTCJILHbiM B nep

BH'IHLIX npo.IJ;yKTaX, HO BO BTOpH'IHbiX OT

CYTCTBYCT H3-3a KOHKypeHUHH KaHana .ne

JICHHJI . 

Ha OCHOBC KaCKa.IJ;HOB MO,IJ;CJIH H3Y'ICHO 

o6pa30BaHHC fihiCTpLIX npOTOHOB B KHHCMa

TH'ICCKOB o6JiaCTH , JanpemeHHOB ,IJ;JIJI CB0-

60.IJ;HOrO paCCCJIHHJI 'laCTHU /peaKUHJI 

p t- A -> p 1- ••• , , E p-1 F3B/. COBMCCTHO 

c Jla6opa TopHeii JI.IJ;epHLIX npo6neM npo

aHaJIH3HpOBaHbl HMnyJILCHbiC CnCKTpbl 

H .D:BYX'IaCTH'IHLie xoppeJIJIUHH . Onpe.neneu 



BKna.n B peaKUBIO pacce.IIHBJI na.narow;e i 

qacTBU~ ua .nsyxuyKnOHHOM KnacTepe .11,n· 

pa, KOTOp~H C.OCTaBBJI B 12C OKOJIO 20~ 
DpB B~JieTe npOTOHOB C 3HeprBei 

80 -:-150 M3B no.n yrnoM - 150 °. 
llpose.neu UBKJI accne.nosauai B o6na 

CTB peaKUBH npB npoMe:lKyToqH~X 3HeprBJIX 

DBOHO~, MIOOHOB B 3JieKTpOHOB. B~JIBJieHa 

rny6o'ka.11 auanora.11 pa,naauaouuoro 3axsa - · 

Ta TT ·Me30HOB, 3aXBaTa /l ·Me30HOB B 

ueynpyroro pacce.IIHBJI 3neKTPOHOB Ha3a ,n 

B nerKBX .11,npax, o6ycnosneuua.11 B036y:lK,ne 

HBeM B 3TBX npoueccax raraHTCKoro pe3 o 

uauca. CosMeCTHO c lla6opaTopaei Jl,nep 

H~x npo6neM npoauanB3Bposau~ 3Kcnepa 

MeHT~ no ynpyroMy B KBa3aynpyroMy pac 

ce.IIHBIO rr -Me30HOB. llpe,nno:lKeH cnoco 6 

o6uapy:lKeHBJI no pacce.IIHBIO non.llpB3oBaH 

H~x 3JieKTpOHOB aKCBaJILHOH B30CKan.llpHOH 

KOMnOHeHT~ B HeHTpanLHOM a,npOHHOM TOKe . 

PaccqaTaH~ cl>a3~ HB3K03HepreTaqec 

Koro /.no nopora pa3sana/ (rr +d)- B 

(rr + 3He)- pacce.IIHBJI. Pe3ynLTaT~ yKa3~ 
saroT Ha 3HaqBTeJILHYJO pOJIL B036y:lK,neHHLIX 

COCTOJIHBH .II,D;pa- MBWeHB B HB3K03Hepre 

TaqecKBX npoueccax. 

llpo.non:lKanacL accne.nosaHBJI B o6nac TB 

pen.IITBBBCTCKoi .11,nepuoi ci>B3BKB. H3yqe 

HBe KBapKosoi CTPYKTYP~ aTOMH~x .11,ne p 

noKa3ano, qTo useTH~e KBapK-rnJOOHH~e 

B3aBMO,D;eHCTBBJI o6ycnaBJIBBaiOT MHOro 

qacTBqH~H xapaKTep JI,D;epHLIX CBJI. 3TO M O

:lKeT npBBe CTB KaK K nOJIBJieHBIO HOBLIX JI,D;ep 

H~X COCTOJIHBH MHOro6apBOHHOH CTpyKTy 

pLI, TaK B K B03MO:lKHOCTB 06'LJICHeHBJI p.11,na 

Ha6nJO,naeM~x .IIBneuai c yqacTBeM ner 

qaiwax JI,D;ep, B qaCTHOCTB BX cl>opMcl>aKTO

poB. 

CosMecTHO c lla6opaTopaei B~COKJIX 

3Heprai B~noJIHeHa pa6oTa no KYMYJIJI 

TBBHOMY o6pa30BaHBIO BeKTOpH~X Me30HOB 

B .11,nepli~X coy,napeHBJIX. llpe,ncKa3aHo yse 

JIBqeHBe B~XO,D;a BeKTOpH~X co·Me30HOB 

B o6naCTB cl>parMeHTaUBB JI,D;ep BCXO,D;JI B 3 

YHBBepcaJILHOCTB BeKTOpH~X B3aBMO,D;eH 

CTBBH B B03MO:lKHOH pOJIB MHOro6apBOHH~X 
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KJiaCTepOB B KBapKOB~X "MeWKOB" B peaK· 

UBJIX KYMYJI.IITBBHoro o6pa3oBaHBJI qacTBU. 
Ha OCHOBe npe,nno:lKeHHOH paHee MO

.nena :lKeCTKBX coy,napeHBi accne.nosaHa no

n.llpB3aUBJI KYMYJIJITBBH~x qacTBU. llpe,n

CKa3aHa He3aBBCBMOCTL nOJI.IIpB3aUBB Ky· 

MYJIJITBBH~X qaCTBU OT 3HeprBB B MO,D;eJIB 

:lKeCTKBX coy,napeHBH B 60JILWOH aCBMMeT

pBB npa po)I(,II;eHBB qacTBU c 6onLWBMB 

nonepeqH~MB BMnynLcaMB Ha non.llpB30-

BaHHOH MBWeHB. 

TeopHH 

KOH~eHCHpOBaHHOrO 

COCTOHHHH 

Pa3pa6oTaH MeTo.n nonyqeHBJI KBHeTB

qecKBX ypaBHeHBH ,D;JIJI CBCTeM C 3JieKT • 

pou-ci>OHOHH~M B3aBMO,D;e:ii:(hsBeM, B nony

qeH~ ypaBHeHBJI ,D;JIJI BeJIBqBH, OTHOCJIIU;BX

c.11 K 3neKTPOHHOi no.ncacTeMe. Ha 6a3e 

MeTo,na annpOKCBMBPYJOW:BX raMBJILTOHBa· 

HOB npe,nno:lKeHo accne.nosaHBe Mo,nenei 

C HenoJIBHOMBaJILH~M B3aBMO,D;eHCTBBeM, 

DOCTpOeHH~M Ha BHTeHCBBH~X OnepaTopax. 

Ha OCHOBe B3BeCTHOrO MeTO,D;a lioronJO• 

6osa, no3BOJI.IIJOw;ero accne.nosaTL B3aBMO

.neicTBBe MaJIOH nO,D;CBCTeM~ C TepMOCTa

TOM, HaqaTO B3yqeHBe OC06eHHOCTeipac

npOCTpaHeHBJI 6~CTp~X qaCTBU B KpBCTan

ne /TYHHenaposaHBe/. HHTepecH~e o6IQBe 

pe3ynLTaT~ nonyqeH~ ,nn.11 wapoKoro KJiac

ca O,D;HOMepH~X MO,D;enei CTaTBCTBqeCKOH 

MexaHBKB. lloKa3aHO, qTo B KOHTBHYaJIL· 

HOM npB6JIB:lKeHBB wpe,nBllrepOBCKBe aMnJIB

TY,D;~ BepO.IITHOCTB y,nosneTBOp.IIIOT HeJIH· 

HeHH~M ,nact>cl>epeHUBaJILH~M ypaBHeHBJIM, 

BMeiOIU;BM COJIBTOHH~e B COJIBTOHOnO.IJ;06· 

H~e peweHBJI. llonyqeH~ oueHKB ocTaToq

Hoi 3HTpOnBB B MO,D;eJIH pacnpe,neneHBJI Ha 

KBa,npaTHOH peweTKe np.IIMOJIHHeHH~X OT· 

pe3KOB npOB3BOJILHOH ,D;JIBH~ B npe,nenL· 

HOM cnyqae nJIOTHOH ynaKOBKB, npe,D;CTaB· 

JIJIIOIU;Be BHTepec ,D;JIJI ci>B3BKB nOJIBMepOB. 
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P~ pe3ynJ.TaTOB nony'leH B Tex o6nac TJIX 

TeOpBB ICOH,IJ,eHCBpOBaHHOrO COCTOJIHBJI , JCO• 

TOpWe MO,IJ,enBp}'IOTCJI pa3nB'IHWMB BapBaH· 

Taus pemeTO'IHWX Teopd /6BHapHwe c n na

Bioi, DOBepXHOCTHWe JIBneHBJI, JCnaCCB'IeCJCBe 

:lKH,IJ,ICOCTB/. 

Bensel. sccne.D.OBaHBJI no T.eMaTBJCe ~-
30BWX npespa~eHBi. PaccMoTpeHw o co· 

6eHBOCTB CTPYJCTYPHWX clla3oswx npespa~e
RBI, o6ycnosneHHwe cosMeCTHWM y'le ToM 

3~eJCTOB DOJIBneHBJI MJirJCOB MO.D.W/He yc· 

TOB'IBBOCTB Ha COOTBeTCTB}'IO~ei '18CT OTe 

JCOne6aHBJI/ B TYHHenBpOBaHBJI. 

fipBMeHBTenJ.HO IC B03MO:lKHOCTJIM 

HliP- 2 npose.D.eHo JCons'leCTBeHHOe o6cy)l(· 

,IJ,eHBe OC06eHHOCTeH pacceJIHBJI HeHTpOHOB 

ICpBCTannaMB, npeTepneBaiO~MB CTpyJC· 

TypHwi clla3oswi nepexo.D., cerHeTo3neJCT

pBIC8MB C BO.D.OPO.D.HWMB CBJI3JIMB, nepe· 

xo.D.HWMB MeTannaMB. B nocne.D.HeM cny11ae 

ou;eHJCB DpBBenB IC BWBO.D.Y, 'ITO DpB BHTeH • 

CBBHOCTJIX HeBTpOHOB, BDOnHe ,IJ,OCTB)I(BMWX 

Ha HliP-2, 3a npe.D.en~oHoe speMJI B3Mepe

HBB B "onTB'IeCJCOM" .D.Hana3oHe cneiCTpa 

Y.D.aeTCJI pemBTJ. sonpoc sw6opa peanBCTB· 

'leCJCOB MO,IJ,enB ,IJ,nJI ODBCaHBJI CBOBCTB 

c)eppoMarHBTHWX nepeXO.D.HhlX MeTannOB • 

• 



KaHl>uoo• flu3UKo- Ma•eMa•u.,ecKux HayK H . .b. CKa'IKoa 
lJucKy•upye• c ucnaHCKUM y'leHI>IM A111>aapo l>e Pyxy.11a . 
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Jla6opa TopH.H 
BbiCOKHX 

B na6opa TOPHH npoBO.IJ.HJIHCL HayqHhle 

HCCJie.IJ.OBaHHX B 06JiaCTH $H3HKH 3JieMeH

TapHbiX qacTHU, peJIXTHBHCTCKOH X.IJ.epHOH 

$H3HKH, pa60Thl no C03.IJ.aHHIO HOBbiX npH60-

pOB .IJ.JIX $H3HqecKHX 3KCnepHMeHTOB, no 

COBepweHCTBOBaHHIO MeTO.IJ.HKH npOBe.IJ.eHHX 

3KCnepHMeHTOB, no pacwupeHHIO B03MO*

HOCTeH CHHXpo$a30TpOHa KaK YCKOpHTeJIX 

penxTHBHCTCKHX x.nep. Ba*Hax qacTL Hayq

HOB nporpaMMhl na6opaTopuu 6blna csx3a

Ha C 3KCnepHMeHTaMH Ha cepnyXOBCKOM 

ycKopHTeJie H ycKopuTene B EaTaBHH. Ha 

CHHXpo$a30TpOHe Jia6opaTOpHH 60JibWHH

CTBO 3KCnepHMeHTOB npOBO.IJ.HJIOCh no npo

rpaMMe HCCJie.IJ.OBaHHH B 06JiaCTH peJIXTH

BHCTCKOH x.nepHOH $H3HKH. llpO.IJ.OJl*aJiaCb 

pa3pa60TKa npoeKTa yCKOpHTeJibHOrO KOMn

JieKCa TX*eJlbiX HOHOB. 

HayqHo-Mcc~e~osaTe~hCKMe 

pa6oThi 

nose.uemte aMTIJIHTY.U paCCeHHYUI 

B 3aBHCHMOCTH OT 3Hepnm 

B3aHMO,UeHCTByiOmHX qacnn~ 

3aeepweHa o6pa6omKa OQHHbiX no ynpy-
20My rr -P- pacceJIHWO npu 3Hepruu 40 F3B 
B 06JiaCTH KYJIOH-x.IJ.epHOH HHTep$epeHUHH. 

3KcnepuMeHT npose.neH Ha cepnyxoBCKOM 

yCKOpHTeJie C noMOIUbiO .II.BYXnJieqesoro 

CneKTpOMeTpa C .IJ.eTeKTOpOM OT.IJ.aqu H 3a 

nyCKaromeu CHCTeMOH Ha OCHOBe 6biCTpOrO 

npoueccopa . Onpe.neneHOOTHOWeHuepeanL

HOH qacTH aMnJIHTY.IJ.hl K ee MHHMOH qacTH 

npu paccexHHH snepe.n, pasHoe p 

= -0,037±0,017, qTo x~powo cornacyeTcx 

C pacqeTaMH no .IJ.HCnepCHOHHbiM COOTHO

weHHXM I puc. 1/. 
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Puc. 1. 3Hepze•u'lecKa.ll 3aeucu.woc•" eeAU'IUHI>I o•
HOIIIeHU..II p pea/II>HOU 'IQCJIU Re f (O) OMn/I UIIY"I>I 

pacce.JIHUJI K ee MHUMOU 'IQCIIU lm f(O) 0/1.11 ynpyzozo 
"- p- pacce.IIHU.II. Kpuea.11 - pe3YA~>•a• pac.,e•a no ouc
nepcuoHHWM COOJIHOIIIeHU.JIM /XeAep U Op./. 3 Kcne
pUMeH.aAI>HWe JIO'IKU: X - UEPH, J;ailAJIOH u op. I 1974/; 
'-,lly6Ha, HoM~U/106 u op. /1966, 1967/; t'. - )ly6Ha , 
Bopo61>ee u op. /1969, 1974/; O··GpyKXeileeH, t/Jc>Aeil 
u ()p. /1969/; t- Cepnyxoe, AnoKuH u op. / 1975, 
1976/; o-Ga•aeu.11, AHKeHfipa()• u ()p. /1975/; G-Cep
nyxoe, A611eee u ()p. /1978/ - HaCIIO.IIIIIUe oaHHI>Ie . 

IlpoeeCJeHa o6pa6o111Ka peayAf.•a•o e uc
cAeCJoeaHU.R ynpyzozo pp-, pD- u pHe - pac
ce.RHU.R B o6naCTB BHTeP4!epeHUBB KynOHOB
CKOrO B Jl,nepHoro paCCCJIHBB npB 3HeprBJIX 
40-400 TaB, nony'ICHHWX Ha YCKOpBTene 
500 raB lliaTaBBJII. Hccne,noBaHBJI npo
Be,neHW B o6naCTB Manw:x nepe,naHHWX BM • 
nynLCOB /t /: 

,nn.H pp-pacce.HHBJI 
It / = o,ooo5-0,03 I raB/cl 2 , 

,nn.H pD- pacce.HHBJI 
It / = 0,0008-0,08 I raB/cl 

2 
' 

,nnJI pHe-pacceJIHBJI 
It / = 0,003-0,52 I raB/cl 2 • 

BenB'IBHW OTHOWCHBJI peanLHOB 'laCTB 
aMnnBTy,nw: K ee MHBMOB 'laCTB ,nnJI pp - B 
pD -paCCCJIHBJI MCHJIIOT 3HaK lc BHyca 

ua nnrocl npB E = 335 TaB B BMCIOT JaBB" 
CBMOCTL OT 3HeprHB B BB,ne: 
Ppp = l-0,490±0,0341+ 

+10,076±0,0061 ln s pp 

PpN = l-0,450±0,0351+ 
+10,070±0,0061 lnS PP - H3 ,nau-

HWX pD- paCCCJIHBJI. 
,Il;n.H PpN Bl .nauuwx pHe- pacce.HHHJI 

nonyqeuo 
p pN =I- 0 ,450±0, 1001 +10 ,067 ±0,0 17 jlnSPP . 

)l;nJI BenB'IBHW K03cl>ci>BUBCHTa HaKnoua 
b 1 B3 BW:pa)f(CHBJI ,nnJI 3HepreTB'ICCKOB Ja • 
BBCBMOCTB 

nony'leno 
b1=0,556±0,025 ,nn.H pp -pacce.HHBJI, 
b 1 = 0,92±0,09 ,nn.H pD -pacce.HHBJI, 
b 1 =0,98±0,08 ,nnJI pHe -pacceJIHBJI 
Ia o6nacTB It /< 0,07 (FaB/c )2/. 

PoeT BCnB'IBHW BHTerpana rnay6epa 
npB B3MCHCHBB 3HeprBif OT 50 ,no 400 T3B 
,nn.H npoueccos ynpyroro pD -pacce.HHBJI 
CBB,neTenLCTByeT 0 ,nOMHHBpyJOmeM BKna· 
,ne DpOMC)f(YTO'IHWX COCTOJIHBB B Jcl>clleKT 
BlaBMHOrO 3KpaHBpOBaHBJI HyKnOHOB B 
.neiiTpoue. 

Hccne.nosauae ynpyroro pHe - pacce.H
HBJI noKaJano, 'ITO napaMeTp naKnoua b1(pHe) 
pacTeT B .nsa paJa 6wcTpee c pocTOM 
3Hepraa, 'leM auanorB'IHWB napaMeTp B 
ynpyroM pp -pacce.HHBB. Ilpose.neuo cpas
ueuae 4JyHKUBB b pN ' nony'leHHWX B onw:TaX 
no pp- ,pD- B pHe -pacce.HHBJOipuc. 21. 
AHOManLHOe Cy)f(eHBe KOHYCOB pD- B 
pHe - pacce.HHHB MO)f(CT 6W:TL 06'LJICHCHO 
no MO,nenB rnay6epa TOnLKO Ka'leCTBCHHO, 
a BKna.nw nepepacce.HHBB ua nyKnouax .H,npa 
renBJI .no~uw 6wTL ysenaqeuw no cpasue
HBIO C npoCTOB MO,nenLIO rnay6epa. 

IlpoeeCJeH OHOAU3 C111PYK111YPbl CJu(x/JepeH
IIUOAbHbiX Ce'leHUU peOKIIUU 77 -p -> n rt 
c pacna,noM Tf 0 

... 2y B o6nacTB Manwx 



t>pH ( pHe4 )=(6.27±0.44}-+{o.Ya±o.oa)w s P 
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Puc. 2. CpaaHeHue aeAU'IUH napa,wempa HaKAOHa 0.11!1 
ouHepeHuUG.IIbHbiX Ce'leHUU ynpyzozo pp- , pD - u 
pHe - pacce!IHU!I 6 3G6UCUMOCIIIU 0111 3Hepzuu HG.IIeiiiG IO

UieZO npOIIIOHG . 

nepe,D;aHHLIX HMnyJILCOB 1 t 1 

= tmin .:.. 0,3 I T3B/cl 2 npH HMnyJILCe 3,3 

H 4,75 T3B/c.3I<cnepHMeHT npose,D;eH c n o
MO~Lffi 90-I<aHaJILHOrO qepeHI<OBCI<OrO 
MaCC- Cnei<TpOMeTpa 3Jiei<TpOHOB H raM a
I<Ba.HTOB Ha CHHxpociJa3oTpoHe OHJIH. Ha 
OCHOBe aHaJIH3a -7000 C06LITHH 06Hapy
)KeH 3aMeTHLIH MHHHMYM B o6JiaCTH ltl"" 0 , 
yi<a3LlBaiO~HH Ha cy~eCTBeHHYJO ,D;OIDO aM
fiJIHTY,D;Ll C nepeBOpOTOM CfiHHa, paBHYIO 
npH 3,3 T3B/c BeJIHqHHe 185,9±1 ,21%H npH 
4,75- BeJIHqHHe l83,3±31%1puc. 31. 
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Puc. 3. 3a6UCUMOCIIIb ourfojepeHuUG.IIbHOZO ce'leHU!I 
0111 6e.IIU'IUHbl nepeOGHHOZO 4-u,wny.llbCG 0.11!1 peaKuUU 
77- p • nry0 npu UMny.llbCe 3,3 U 4, 75 r3B/c. 

• 

H pe30HaHCOB 

H3y'leHa ou,PpaKfiUOHHQ.R OUCCOfiUOfiU.R 
npoBOHOB Ha npomoHax (pp .... Px) Ha yci<o
pHTeJie <I>HAJI lliaTaBH.III c noMO~LIO ra-
30BOB cTpyB:HoA MHmeHH H Ha6opa I<peM
HHeBLIX fiOJiynpOBO,D;HHI<OBhrX ,D;eTei<TOpOB. 
HaB:,D;eHLl ,D;BOHHLle ,D;HcllciJepeH~HaJILHLle ce
qeHH.II d 2a I ( dtdM ~ npH 3HeprH.IIX nyql(a 
160, 270, 340 H 400 T3B ,D;JI.II MaJILIX 
3HaqeHHH ltl = 0,00147 0,0145 I T3B/cl2 
H senHqHH He,D;OCTaJO~eB: Mac eLl M 2 B ,D;Ha-
na3oHe M2 -;. 4 T3B2 x p 0 

llpH M~= 1,50; 1,94; 2,85 HMeffiTC.II 
aHOMaJIHH, npHqeM B ,D;BYX fiOCJie,D;HHX cny
qaJIX OHH CB.II3LlBaiOTC.II C H306apaMH N*(1400) 
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4 

r \ 
/t/-o.ot(r#c)2 

PAa6.·300 Pille 

+ 

a c N*(1680)/ puc. 4/. H3 onacaHRJI Maxca· 
MyMa M; = 1,94 no cllopMyne da/dt ~ Aexp(bt) 
cne.nyeT, 'ITO BenR'IRHbl A a b c TO'IHOCTLIO 
5~ OT 3HeprRR ny'IKa He JaBRCJIT, a da/dt 
RMeeT 3KCnOHeHUHanLHyiO JaBHCRMOCTL OT 
I t I . 

Puc . 4. 3aeUCUMOCMb 060UHOZO ou¢¢epeHuUOAbHOZO 

ce'leHU.II irr · (dtdM:l OM eeAU'IUHbl M; OA.II i'>w/1· 
pCJKUUOHHOZO pacce.IIHU.II npOJJOHO HO npOMOH e npu 

3Hepzuu 160-400 F3B. 

IlpoOOAJICaAc.R Ha6op 3KcnepwweHmaA&· 
HOU UH~OpMaf.IUU C nOMOIULIO YCTaHOBKR 
liHC- 2 ua cepnyxoBCKOM ycxopaTene no 
nporpaMMe nORCKa O'lapoBaHHbiX 'laCTRU. 
B ny'IKe ueiiTpouoB c 3Hepraeii 45 F3B 
ua6paua aucllopMaURJI, co.nep~aiUaJI 6onee 
1,6 MnH. co6hiTRii. Onpe.neneHbl Bepxuae 
rpaHRUbl napuaanLHbiX ceqeuaii ,IJ;nJI o6pa-
30BaHRJI oqapoBaHHbiX Me3oHoB D a F H 
6apaoua C, pacna.naiOIURXCJI Ha 2 ana 3 Ja
pJI~eHHble 'laCTRUbl /ma6A. 1/. 

Ta6Aut~a 1 

4acn11.~a a x BR MK6 4acnH~a a x BR x BR(tt)MK6 

0° -. K- + 
< 0 '38 1T 

IY) -.K+TT- < 0 '32 
o+ ... K- "+" + < 1 ,26 

- · + - -
< 1 '06 (0° -. K-11 +)tt-D-+KTTTT < 0' 15 

F+-. K+K-11 + < 0,59 (oo ... K +" -)tt + < 0 '0 75 
F--. K+K-TT - _ < 0,48 (D+-.K-TT+TT+)/1- < 0,23 

+ - + 
C ... pK " < 1 '29 
C+-. pK0 < 0,23 (D-... K+ "-" -)tt + < 0' 14 
c+ ... A"+ < 0,20 (F+-.K+K-TT +)tt- < 0,23 

o± ... K0
" ± < 0 '25 

Bbl6pocbl 

GY(2090) ... ATT+ 1T- 1 '5 (F--. K +K-11 -)Jl + < 0' 16 
BA(2790)-. AK+K- 1 '0 

+ - + -
0' 16 (C ... pK " )tt < 



Onpe,neneHa 
uaanLHoro ceqeHBR ,nnR npe,nnonaraeMor o 
oqapoBaHHoro 6apaoHa c pacna,noM 

I I y 

C • /\ f.1 v ..• , KOTOpaJI OKa3anaCb paBHOB 

o(C ' ) x BR(C' -.l\11 t-v) < 9 M6/HYKA. 

Co•pyOHUKU 16 Aa6opa•opuii c•pau-
y~ac•Hu~ npoooAxaAu eec•u aHaAu3 p e - . 
3YAb•a•oe B o6pa60TKY CHBMKOB B3aBMO
,neBCTBBB OTPBUaTenLHWX nBOHOB npB BM 
nynLCe 40 F3B/c c R,npaMB yrnepo,na,nony 
qeHHwx C nOMOll{biO ABYXMeTpOBOB nponaH -
BOB KaMepw Ha cepnyxoBCKOM ycKopaTene . 
Onpe,neneHw xapaKTepBCTBKB MHoroHyK 
noHHWX rr- C-B3aBMo,neicTBBB, ,nonR K -
Topwx cocTaBnReT 20~. B ueHTpanLH i 
o6nacTB <, n ± pacTeT nponopuaoHanLHO 
qacny npOB3aBMO,neBCTBOBaBWBX HyKnOH B 
v, a B o6nacTB !llparMeHTaUBB •.npa - np -
nopuaoHanLHo v 2 . llpoueccw Blny'leHBR 
pa3HOrO 'IBCna npOTOHOB B 3a,nH~~ nony
c!llepy OKa3anBCb He3aBBCBMWMB, a xapaK 
TepBCTBKB 3apR:lKeHHWX nBOHOB B TaKHX 
C06WTBRX He OTnBqaJOTCJI OT 06WqHWX TT -C
B3aBMO,neicTBBB. Hai,neHo, 'ITO ,\ -ranepo
HLI o6pa3yiOTCR npeBMyll{eCTBeHHO B o6-
naCTB !llparMeHTaUBB npOTOHa- MBWeHB a 
K 0 -Me30HW B A -ranepOHW - B OCHOB~OM 
B ueHTpanLHoi o6nacTB. CTpyKTypHwe 
!IIYHKUBB K 0 -Me30HOB B 7\ -ranepoHoB He 
BMeiOT CBOHCTB MaCWTa6HOB BHBapBaHT 
HOCTB B UeHTpanbHOB o6naCTB B B o6naCTB 
!llparMeHTaUBB CTanKBBa~ll{BXCJI 'laCTBU 
/puc. 5/. BepoRTHOCTL nonaoro pa3Bana 
R,nep yrnepo,na oKa3anacL paBHoi 
/7 ,0±0,3/~. Co6wTBR c nonHWM pa3Ba 
noM no OCHOBHWM xapaKTepBCTBKaM He 
OTnB'IaiOTCR OT o6wqHWX TT -C - B3aBMO 
,neBCTBBB. 

llpoOOAXQAQCb o6pa6o•Ka CHUMKOB, n o
nyqeHHWX npB o6nyqeHBB :lKBAKOBOAOPOAHOB 
KaMepW "JIIO,nMBna" B nyqKe aHTBnpOTO 
HOB C BMnynLCOM 23 T3B/c Ha cepnyxoB 
CKOM YCKOpBTene. H3yqeHa BHTeP!IIepeH -
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ltil f-
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-i -0,8 -0,6 -0,1+ -0.2 0 0,2 0,1+ O,S 0,8 i 
X 

Puc. 5 . noeeoeHue c•PYK•ypHoii tJyHKIIUU OAA II -
zunepoHoe, o6pa3oeaHHWX e rr- C - 630UMooeiic•euAx 
npu 40 r3B/c U f!f! Cpa6Hf!HUf! C OHOAOZU'IHI>IMU 
OOHHI>IMU npu 250 r3B/c . 

UBJI TO:lK,neCTBeHHWX nBOHOB, B Hai,neHO, 
'ITO o6naCTb BCnyCKaHBR nBOHOB BWTJIHyTa 
BAOnb OCB B3aBMOAeBCTBBJI, _pacnpe,nene
uae no 6wcTpoTe da/ dy * npa y *= 0 ,nnJI 
pp - B3aBMO,neiCTBBB cna6o 3aBBCBT OT 
3Hepraa B o6nacTB OT 5,7 ,no 100 F3B/c. 
llo aHanB3Y pa3HOCTB cneKTpOB ,nnJI pp- B 
pp - B3aBMO,neiCTBBB nonyqeHa BH!IIOpMa
UBJI 0 cneKTpax nBOHOB B aHHBrBn.IIUBOHHWX 
KaHanax. 

Ce'leHBe po:lK,neHB.II p0 -Me3oHa oKa3a
nocL paBHWM a = 8,1±2,0 M6 , qTo coB
na,naeT c pacqeTaMB no Mo,nena KBapKOB. 
_nmr nBOHOB OT pacna,na p'' -Me30Ha OTMe
qeHO CYJUeCTBeHHOe OTKnOHeHBe OT B30-
TpOnBB B yrnoBoM pacnpe,neneHBB B cac
TeMe r OT!IIpa.na- _n:lKeKCOHa, qTo yKa3WBa
eT Ua B03MO:lKH~ BWCTpOeHHOCTb CnBHa 
p0 B,nOnb OCB Z t . lloKa3aHO, qTo OCHOB
HWe xapaKTepBCTBKB peaKUBB pp ... prr t X , 
T.e. pacnpe,neneHBR no MaccaM, no nepe
MeHHWM X, P ~, I t. i B yrnoBwe pacnpe
.neneHBJI YAOBneTBOpBTenLHO OnBCWBaiOTCR 
MO,nenb~ r OT!IIpa,na- _n:lKeKCOHa. 
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fiony'leHLI HHKill03HBHLie Ce'leHHJI o 6pa,-

30BaHHJI Heii:TpanLHLIX 'laCTHU:: 

a(rr
0

) = 72,7±3,0 M6, 
a(K 0

) 2,3±0,1 M6, 
a(/\) 1,15±0,10 M6, 
aC\) 0,94±0,10 M6. 

)l;nJI 7T o_ H K 0
-Me30HOB B HHTepBane 3 Hep

rHH oT 22 .IJ.O 100 F3B KNO- cKeHnHHr 

BLinonHJieTcJI /puc. 6/, a .IJ..JU t\ -rHn epo

HOB He BLIDOllHJieTCJI. fionJipH3aiJ;HJI I - rH

nepOHOB H3 pp -B3aHMO,!J.eHCTBHH OK aJa

nacL paBHOH P = -0,414±0,206. 
,ll;n.11 peaKu;Hi pp • rr- ' X H f,p • \ ~ X 

B o6naCTH cjlparMeHTaU:HH DpOTOHa- M HIIIe

HH YCTaHOBneHO, 'ITO rHDOTe3a cjlaKTOp H3a-

1.0 

0.1 

Q01 

PP 22.4 r3Bjc 

o <n,,> ~ 
u,n 

+ <n> 6n (1/o) 
<n(fr)> 6 ;n 

- -- PP< nch > ~ 
6;n 

\ 

Q001~--~~--~~--~--~~ 
0 10 2.0 .fl... 3.0 

<n> 

Puc. 6 . BblnOAHeHue zunollll?3bl KNO- CKI?UAUHZ /e Ja· 

...:: n " a (rr 0) 
6UCUMOCJIU < n ':. -~~. o• --~-· 

ch a. , n ") 
u ------- . --~-- ---- 0111 

n 1n 
-----/ OA_. 3ap ... xeHHI>Ix ~acii!UII, 
<n'· 

e pp-- u pp - e3au..wooeuc111eu ... x . 

'- n( , o ), a in 

K~- u 77 ° -Af i?30H06 

U:HH BLIDOllHJieTCJI ,!J.llJI 7T -Me30Ha H 1\ -rH

nepOHOB Ha ypOBHe CTaTHCTH'IeCKOH TO'I

HOCTH. 

IlpoOO/IJICQ/IOCb UCC/IeOoeaHUe MY/Ib11fU-
6apuoHHbiX pe3oHaHcoe, o6pa3oBaHHLix B 

nC-B3aHMO,!J.eHCTBHJIX npH HMnynLce 

7,0 F3B/c H B rr-C -B3aHMO.IJ.eicTBHJIX npH 

HMnynLce DHOHOB 4,0 F3B/c Ha CHHXpo

cjlaJOTpOHe. liJ CeMHa,!J.IJ;aTH MynLTH6apHOH

HLIX CHCTeM C rHnepJapJI,!J.OM y - 0 -'- 6 , 
6apHOHHLIM 'IHcnoM B- 0 -'-6 H cTpaHHOCTLIO 

OT -2 .IJ.O +1 TOnLKO B Tpex CHCTeMaX 

C Y ::.· 1 06Hapy:>KeHLI pe 30HaHCHLie DHKH 

I puc. 7/. H3MepeHHLie 3Ha'leHHJI Mace B 

N 

too. ow. 
80 

70 

60 

so 

30 

20 

10 

30 

10 

5 

2053 

r.z.z 
2128.3 21&4 

2153 

N•2349 

J',. •J:U.•(; e.,,•eru&'D 
X~6 • 61.195 

l.lll 24ll ZSS3 

Puc. 7a . PacnpeOeAeHue no 31/!tJeK•ueHI>IM ..wacca..w 
cuc•eMI>I Ap . 
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Puc. 76. PacnpeoeAeHue no :Jtfo/leK•u6HbiM MaccaM 

cuc•eMbl AA. 

1= 1-
15 

10 

3169.5 33695 3569.5 3169.5 3969.5 3169.5 3369.5 3569.5 3169.5 3969.5 
MMP (M>6/c' ) 

Puc. 76 . PacnpeoeAeHue no :Jtfo/leK•u6HWM MaccaM 
cuc•eMbl i\i\p. C npa6ou c•opoHbl npu6eoeH cneK•P 
6e3 co6w•uu U3 nuKa c M(i\A) = 2365 M:JB/c 2 . 
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3TBX naKax xopowo eornaeyffiTeR e npe~
eKaJaBBRMB no MO~ena "MaeeaqyJeTeKoro 
MeWKa" ~nR ~BYX- B Tpex6apBOBHhlX eae
TeM j1fta6A. 2/. 

)l;nR Ap - eBeTeMhl enBH J J.l =0 :· OTBepra
eTeR, a enBHhl 1 ~ , 2 r, 3 • He npOTBBOpe'laT. 

MynLTB6apaoHHhle pe3oHaHehl BHTep
npeTBPYffiTeR KaK MynLTBKBapKOBhle esepx
nnOTHhle B eBepxeTpaHHhle eoeTORHBR. 

IlpoBe~eHo 3KenepaMeHTanLHoe aeene
~OBaHBe KyMynRTBBHOrO o6pa30BaHBR /\. -
ranepOHOB B npOTOHOB. IJoKa3aHO, 'ITO B 
eornaeBB e KBapK·napTOHHOH MO~enLffino
nRpB3a:QBR A - ranepoHoB He JaBaeaT oT 
npBpO~hl B 3HeprBB HaneTaffiUUIX qaeTBU 
B ~OeTBraeT MaKeBManLHOH BenB'IBHhl npB 
yrnax BLrneTa, 6nB3KBX K 90° /puc. 8/. 

12 
n+C-Il+X 

+ 0~----+-------~--~--+~~''~+~~ o o.s T j T 1 case, 

Puc. 8. lloAApU3014UA A - zunepoHoe 6 3a6ucuMoc•u o• 
yzAa o6pa3060HUA 6 Aa6. cuc•eMe OAA nC - 630UMO
oeuc.6UU npu 7,0 r:JB/c U OAA "-c -630UMOOeuc•6UU 
npu UMnyAbCe 4,0 r:JB/c . 
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Ta6AUfla 2 

Ap -pe3oHaHc AA-pe30HaHc J\J\p- pe30HaHC 

M r ao6p M r 

M3B M3B MK6 M3B . M3B 

On biT 2256,5 10,8 85,3 2365,3 47,2 

_:!:0 ,9 .:!: 1 , 2 _:!:9,6 _:!:9,6 .:!: 15, 1 

Teop~R 222072230 2357 

Ha ycKopu•eAe CHC-400.QEPHa CMOH
•upoeaHa yc•aHosKa Jl4-4 AD• R3yqeaa• 
rny6oxoaeynpyroro pacce•aa• M~OBOB aa 
H-, D-, C -wRJDea•x, npose,Aeaa ee xown
nexcaa• aacTpoixa Ha ny'lxe, BI<~'Ia• 

DOny'leBRe NarBRTB.WX neBT C pa60'IRM11 
co6wTa•wa rny6oxoaeynpyroro pacce•a•• 
M~BOB aa JI,Apax yrnepo,Aa. 

B OHJIH R UE PHe npoBO.ARTc• o6pa-
6oTxa nony'leaa.wx neaT c uem.~ R3y'len• 
xapaxTepacTRI< annapaTypw, swpa6oTI<B 
xpaTepaeB oT6opa none3BWX co6wTRi R no
,AaBJieaa• ~aa. 

llpoee~eH aHOAU3 3KcnepUMeH•aA•Hwx 
OOHHWX pacceJIHR• K- -we30HOB sa lnexTpo
aax B )I(JI,AkOBO,AOpO,AHOi MRIDeBR DpR 3Hep • 

ao6p M r ao6p 

MK6 M3B M3B MK6 

24,2 3568,3 16, 1 
<60 

,:!:7, 0 .:!: 10 '0 _:!:5,2 

3570 

. 
rRB 250 F3B aa 500- F3B ycxopaTene 
B JiaTaBRR. llony'leHO Dpe,ABapBTenJ>HOe 
3B&'IeHRe BenR'IRHW 3nei<TpONarHRTBOrO 
p&.ARyca K -weJ.oHa, pasaoe 0,51±0,07 4>M. 
/puc. 9/, 'ITO HaXO,ABTCJI B XOpomeN co
rn&CRB C Dpe,ACI<838HB.NB TeOpHH. 

Q2 

ID aaz lllB CID4 o.os llDII w oa o.oo o.a llftD ntm 

q1/F3B/cj2 
Puc. 9. 3asucuMoc•• seAU'IIIHW -YHKIIUU lopM/JaK•opa 
bAll K- -Me3oHa o• seAU'IUHW nepec>aHHozo q2 -u.w
nyA•ca. 
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PeJUITHBHCTCKa.H 

HAepHaH cpH3H Ka 

Ha CHHxpo$a3oTpoHe OHJHI ocymec T 

BnJieTCJI WHpOKaJI nporpaMMa Hay'IHblX H C " 

cne~oBaHHH B o6nacTH penJITHBHCTCK H 

Jl~epHOH $H3HKH, KOTOpLie Be~yTCJI B 11 
rpynnax $H3HKOB. 

C noMOUIMO yc111aH06KU "J(ucK-2", o 6 -

nyqeHHOH B nyqKe npOTOHOB C HMnynLCOM 

8,9 T3B/c Ha CHHxpo$a3oTpoHe, npo~on

~anocL HCCne~OBaHHe KyMynJITHBHOrO o 6 · 

pa30BaHHJI llHOHOB, npOTOHOB, ~eHTpOHOB 

H Jl~ep TpHTHJI npH 6onLWHX llOpJI~KaX 

KyMynJITHBHOCTH (Q - 2). KyMynJITHBHOe o 6 -

pa3osaHHe qacTHU Haa6onee 'IHCTO npoJIB · 

nJieTCJI B o6nacTH npe~enLHOH cl>parMeHTa 

UHH Jl~ep, cpe~H KOTOpblX B Ka'leCTBe M H " 

weHeH 6LinH ucnonL30BaHbl 23 Jl~pa-HJo · 

Tona Li, I3e, C , Al , Si , Fe , Ni , 
Cu , Zn , Sn. Sm, W, Pb, U. 3Kcnepu -

MeHTanLHLie ~aHHLie nonyqeHLI ~nJI BTOpH'I 

HLIX llHOHOB ~0 HMnynLCOB 1150 M3B/ c 
npH yrnax ucnycKaHHJI nHOHOB oKono 180 ' . 
Hau~eHo, 'ITO 3HepreTH'IeCKHe cneKTPLI ~nJI 

BCeX 'laCTHU H Ha pa3nH'IHLIX Jl~pax HMeiOT 

3KCllOHeHUHanLHblH xapaKTep H no~o6Hbl 

Me~~Y co6ou. BenH'IHHbl ceqeHHH o6pa3 o 

saHHJI llHOHOB H nerKHX 6apHOHHblX CHCTeM 

MOryT 6LITL OllHCaHbl e~HHOH aHanHTH'Ie C 

KOH cl>YHKUHeH OT KyMynJITHBHoro qacn a 

B ~HanaJoHe 0,3-3,0, npH'IeM senH'IHHa 

Ce'leHHJI H3MeHJieTCJI Ha 9 llOpJI~KOB 

/puc. 10/. 3aBHCHMOCTL HHBapaaHTHblX ce 

'leHHH OT 3apJI~a Jl~pa HMeeT perynJipHLIH 

xapaKTep, 'ITO JIBnJieTCJI cne~CTBHeM He· 

3aBHCHMOCTH Ce'leHHJI o6pa30BaHHJI npoT·o 

HOB H, no-BH~HMOMy, ~eHTpOHOB OT HeHT· 

pOHHOrO H36LITKa B Jl~pax. 3aBHCHMOCTL 

OT aTOMHOrO HOMepa Jl~ep /puc. 11/ HMe · 

eT cno~m.IH xapaKTep, oco6eHHO ~n.11 ner 

KHX Jl~ep D , He, Li , Be. Ce'leHHe o -

pa30.BaHHJI llHOHOB H npOTOHOB Ha Jl~pe re • 

nHJI B pacqeTe Ha O~HH HyKnOH npeBLIWaeT 

aHanorH'IHoe 
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Puc . 10. 3aeucu.woclllb UHeapuaHIIIHOZO ce~eHu~ o6· 
pa3oeaHu~ Ky.wyA~•ueHbiX nuoHoe, npollloHoe, ~oep 

oeu•epu~ U IIIPUIIIU~ 011 KYMYA~IIU6HOZO ~UCAa Q. 

/ 
/ 

---- -2 / 

10 / 
/ 

8.9 r3B/cN !-
u / 

tf 
NV 

I 
I pA-.,-x. 'a:> I 

"' tf. 180' (I) L... Jr.. , / co i68' (I) 

~ I 
I '-y,.ti 

cpA-pX)xiO-a I 
I 

(0110... I f80' Ct) 
"" I 

wl< I 
I 

-3 I 

10/ A f 10 mo 
Puc. 11 . 3aeucu.woc•b Hop.wupoeaHHbiX Ha aiiiOMHbiU 
eec ce~eHUU o6pa306QHU~ KYMYA~IIIU6HbiX nUOH06 U npo
IIOH06 o• a•o.wHozo eeca ~opa . 

C pOCTOM a TOMHOrO HOM epa Jl~pa BLIXO~ 

npOTOHOB pacTeT 6blCTpee ITO cpaBHeHHIO 

C BLIXO~OM llHOHOB. 



42 

3aeepweH aHaAU3 xapaK1!tepuc•uK MHo~ 

xec•eeHHOC111U nUOH06, o6pa30BaHHLIX npH 
B3aHMOAeBCTBHH anh$a-qacTHU C JHepr uea 

<n>_ 
2.5 

2.0 

1.5 

1.0 

t t t 

40 100 

0 

t 
P6 

Puc. 12. CpaaHeHue 3aaucuMoc•u cpec)Heu MHOJICec•
eeHHoc•u 3apAJICeHHWX ~ac•u11 o• a•oMHOZO eeca AO
pa-MullleHu C •eope•u~eCKUMU MOOeAAMU OAA <lA -
630UM00euc•auu npu 4,5 r3B/HyKA. 

~ p D 

4,5 T3B/HYKA. c .IIApaMH Ni , C , Ne, 
Al , Cu , PlJ B cTpHMepuoa KaMepe CKM- 200 
ua cuuxpo$a3oTpoue. Cpaaneuue 3aBucu
MOCTH n - f(A 51 rrpa )c npeACKa3aHH.IIMH 
pa3nuqnLix MOAeneil noKa3ano, qTo uau
nyqwee cornacue c onhlTOM HMeroT pac
qeTLI no npOCTOB reoMeTpuqeCKOB MOAenH 
ne3aBHCHMhlX B3aHMOAeBCTBHB I puc. 12/. 
OnpeAeneua 3aBHCHMOCTh MHo~ecTBeuno
ro o6pa30BaHH.II nHOHOB OT THna pac~en
neHH.II uaneTaro~ea anh$a-qacTHUhl H npu
uenhnoro napaMeTpa. Ha8Aeno, qTo ··n_ 
cy~eCTBeHHO BLIWe An.ll UeHTpanhHhlX 
B3aHMOAeBCTBHB, HO cpeAHHe nonepequhle 
HMnynhCLI nHOHOB He 3aBHC.IIT B npeAenaX 
OWH60K OT napaMeTpa YAapa. 

IlpOOOAJICQAQCb o6pa60111KQ 3KCnepuMeH
•aAbHOZO .wamepuaAa, na6pauuoro c no
MOIUhiD ABYXMeTpOBOB nponaHOBOB KaMephl 
ua cuuxpo$a3oTpoue B nyqKax p, D, He, C 
JHepruea oT 2 Ao 5 T3B/HYKA. On
peAeneuo ueynpyroe ceqeuue B3aHMOAe8-
CTBH.II npH 4,2 T3B/HYKA. B 6apuax 
l•a6A. 3/. 

Cornacuo MOAenu M.llrKOB c$ephl c R0 = 
= 1 ,45 li>M H h = 1 ,25 yAanoch xopowo 
onucaTh AaHHhle no ceqenH.IIM $opMyno8 

Ha8AeHLI 3aBHCHMOCTH cpeAnea MHo~ecT
aeuuocTH nono~HTenhHhlX qacTHU, "cephiX" 
qacTHU, 6LICTphiX npOTOHOB /HMnynhC 6onh-

Ta6AU!la 3 

He c 

c 0,250~0,015 0,38~0,02 0,44~0,02 0 '79~0 ,05 

Ta 1 ,6 7~0' 11 1 ,94~0' 11 2,34~0, 12 3,67~0,22 



we 700 M3B/cl H oTpHuaTenLHLIX nHoH a 
OT aTOMHOrO HOMepa H qHena V i B3aHM -
.u;eiieTBYJOWHX HyKnOHOB HaneTaiOIUero 11.IJ; 
pa. MHo:>KeeTBeHHOeTL rr--Me30HOB H 6LieT 
pLix npoTOHOB paeTeT nponopuHoHanL o 
qHcny vi • a qHeno "eepLix" qaeTHU BLIX -
.u;HT Ha nnaTo. B KaqeeTae MHWeHH 6Lin o 
HenonL30BaHo 11.u;po TaHTana. Cpe.u;Hee qHe 
no HyKnoHoB HaneTaiOmero 11.u;pa, KOTOpLie . 
B3aHMO.IJ;eHeTBYJOT e 11.IJ;pOM MHWeHH-Ta -
Tana, .u;n11 .u;eiiTepH11 paaHo 1 ,60±0,05, .nn 11 
renH11 2,74±0,10 H .u;n11 11.u;pa yrnepo.u;a 
6,0±0,6. 

C nOMOUibiO rP011103MYAbCUU, 06Ay'le -
Hblx .11opa.wu yzAepooa c 3Hepzueu 
4,5 T3B/HYKA. Ha eHHxpo<lla3oTpoHe, Beene
.u;oaanHeL e npHMeHeHHeM annapaTa Koppe
n11UHOHHLIX <ilYHKUHH .u;ayxqaeTHqHLie Kop 
pen11UHH Me:>K.u;y npOCTpaHeTBeHHLIMH yr
naMH BLineTa BTOpHqHLIX qaeTHU. B npe.u;e
nax eTaTHeTHqeeKOH TOqHoeTH He 06Hapy
:>KeHO KaKOH-nH60 TeH.IJ;eHUHH K npeHMy
meeTBeHHOMY HenyeKaHHIO <ilparMeHTOB 11.IJ; 
pa-MHWeHH no.n onpe.u;eneHHLIM yrnoM {} , 
O:>KH.u;aaweiie11 npH peanH3aUHH MexaHH3 a 
o6pa3oaaHH11 11.u;epHLIX y.u;apHLIX aonH. AHa
norHqHoro 3~eKTa .u;n11 nHBHeBLix s - qaeTHU 
TaK:>Ke He o6Hapy:>KeHo. 

AHanH3 yrnoaoro paenpe.u;eneHH11 qae
THU B nnOCKOeTH, nonepeqHOH nyqKy, no
Ka3an npaKTHqeeKOe OTeyTeTBHe a3HMY
TanLHLIX KOppen11UHH .u;n11 S - qaeTHU. 3TOT 
<llaKT yKa3LIBaeT Ha B03MO:>KHOeTL o6pa30-
BaHH11 S -qaeTHU B HeeKOnLKHX eoy.u;apeHH11X 
a 11.u;pe. Ho Me:>K.u;y nHBHeBLIMH s -qaeTH
uaMH H eHnLHOHOHH3HpYJOIUHMH h -qaeTH
UaMH np011Bn11eTe11 KOppen11UH11, yKa3LIBaiO
IUa11 Ha 11.IJ;PO- 11.IJ;epHLie B3aHMO.IJ;eHCTBH11 KaK 
Ha npo11aneHHe Hano:>KeHHii 6onee 3neMeH
TapHLIX h -11.u;po IHnH h -HyKnOHI-eTOnK
HOBeHHH HnH Ha B03MO:>KHOe eymeeTBOBa
HHe yrnoaoro MOMeHTa y 11.IJ;ep - OeTaTKOB, 
o6pa3}'10IUHXC11 npH B3aHMO.IJ;eHeTBHH 11.IJ;po-
11.IJ;p0. 

CoaeprneHCTBOBaHHe 
u 

~eHCTBYIOIUHX 

H pa3pa60TKa HOBhlX 

~H3HqeCKHX npH60pOB 

H ycTaHOBOK 
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Ha ny<~Ke uoHoe zeAUJI c 3Hepzueu 
200 M3B/HYKA. Ha eHHXpo<lla30TpOHe npo
Be.IJ;eHLI pa.u;Horpa<i~HqeeKHe Heene.noaaHH11 
C nOMOIULIO e03.IJ;aHHOH B Jla6opa TOpHH ye
TaHOBKH. B eoeTaB yeTaHOBKH BXO.IJ;11T 
3 MHoronpoaonoqHLie nponopuHoHanLHLie 
KaMepLI, pa6oTaiOIUHe Ha nHHHH e 3BM 
HP2116B, euHHTHnn11UHOHHLie eqeTqHKH, 
.IJ;eTeKTOp OeTaHOBOK qaeTHU, nornOTHTenH 
H3 opreTeKna H UBeTHOH TeneBH3HOHHLIH 
MOHHTOp. AnnapaTypa no3aon11na nepe.u;a
BaTL B 3BM .u;o 1000 no.Jie3HLIX eo6LITHH 
3a BpeM11 BLIBO.IJ;a nyqKa, paBHOe 250 MC. 
Hccne.u;oaaHHe Ha6opa o6oeKTOB noKa3ano 
BLieOKOe pa3peWeHHe no nnOTHOeTH B 
o6oeKTe I . 0,1~1 e o.u;HoapeMeHHLIM xopo
WHM npoeTpaHCTBeHHLIM pa3peweHHeM 
I ·2 .w.wl . .D:o3a o6nyqeHH11 TeeTOBLIX o6oeK
TOB npH 3TOM COeTaBn11na 1 Mpa(J npH 
eTaTHeTHKe OKOnO 100 eo6LITHH Ha 1fqeiiKy 
2x2 MM 2 · 

B o6Aacmu e&I'IUCAumeA&Hou mexHUKU 
3aBepweH B OCHOBHOM 3Tan BHe.u;peHH11 
MHKponpoueeeopoa, qTo 03HaqaeT eme 6o
nee BLICOKYJO eTyneHL HenonL30BaHH11 BLI
qHenHTenLHOH TeXHHKH B 3KenepHMeHTe. 
Ha oeHoae MHKponpoueeeopa Intel- 8080 
pa3pa6oTaHLI H Hana:>KeHLI 6nOKH naM11TH, 
HHTep<lleiicLI nep<llopaTopa, <lloToeqHTLIBaTe
n11 H KnaBHWHOrO yeTpOHeTBa e Ha6opOM 
MaTeMaTHqeeKHX nporpaMM . 

.IJ:n11 ycTaHOBOK JiHC-2, "Tay", "AnL<lla", 
"KpHeTann", "CneKTpOMeTp 11.u;ep OT.u;aqH" 
pa3pa6oTaHLI H H3rOTOBneHLI 6nOKH, o6ee-
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ne'IHB8.IOUUie .IJ.anLHeiimee pa3BHTHe ycTa Ho

BOIC H HX 6LICTpO)l.eHCTBHe. IIpose,ll.eHLI• pa-

60TLI no )l.anLHeiimeii aBTOMaTH3aUHH Ha 

OCHOBe 3BM TPA-70 CHCTeMLI H3Mepe HHH 

napaMeTpOB o6pa3UOB CBepxnpOBO.IJ.BIUHX 

MarHHTOB, BICniO'IaB )l.HHaMHICY HX Te ne

paTypHOrO pe)I(HMa. 

,nJIB CHHXpOcl>a30TpOHa ocymecTBn eHa 

Hana.IJ.JCa a JanycJC 24-JCaHanLHoii cacTeM~ 

H3MepeHHB ManLIX HHTeHCHBHOCTeii ny'IJCOB 

penBTHBHCTCICHX B,ll.ep Ha nHHHH C MHk po

npoueccopHLIM JCOHTponnepoM, Hana)l(eHa 

3neJCTpOHHJCa MarHHTHLIX H3MepeHHH Ha na
HHH c 3BM. 

B o6Aac•u pa3pa6o111oK no 6blc11por'1 

3A€K111POHUKe C03)l.aHLI OnLITHLie o6pa3ULI 

cneuHanH3HpOB8.HHOB ra6pH.IJ.HOH HHTer

panLHOB CXeMLI, pa3pa60TaHO 7 HOBLIX 6no
ICOB, B TOM 'IHCne 12-pa3pB)l.HLIH aMn na

TY.IJ.HO·UH~pOBOH npeo6pa3oBaTenL c .IJ.H~
~epeHuaanLHLIM BXO)l.OM, npHeMHLIH 6nOJC, 

)l.nB C'IHTLIBaHHB )l.aHHLIX C nponopUHOHa nL

HLIX JCaMep, reHepaTOp HaHOCeJCyH)l.HLIX HM· 

nynLCOB TO'IHOH aMnnHTY.IJ.LI, a TaJC)I(e H3· 

rOTOBneHLI 6nOJCH perHCTPHPYJOIUeii 3ne JCT

pOHHICH )l.nB ~H3H'IeCJCHX ycTaHOBOIC liHC - 2, 
"KpacTann", "Tay", CneJCTpoMeTp B.IJ.ep 

OT.IJ.a'IH", "«<>oToH", "AnLcl>a". 

Jf32011106AeHa U 66€0€Ha 6 3KCnAya lfla· 

flUIO B ICOpn. 205 ycTaHOBJCa "KpHCTa nn" 

.IJ.nB npose.IJ.eHHB accne.IJ.oBaHHii no JCaHa na

posaHHIO 'laCTHU B MOHOICpHCTannax Ha n yq

JCaX 'laCTHU CHHxpocl>a3oTpoHa. B coc TaB 

yCTaHOBICH BXO)l.BT TpH CeJCUHH HOHonpOBO· 

)l.OB, CUHHTHnnBUHOHHLie C'leT'IHICH, ,ll.pe ii~o

BLie JCaMepLI, rOHHOMeTp H 3neJCTpOHHaB 

annapaTypa .IJ.nB o6ecne'leHHB pa6oTLI yc

TaHOBJCH a ee CBB3H c EC-1040. B pa6 oTe 

yqacTBYJOT ~H3HJCH OHJIH a Hay'IHLIX u eHT

poD CWA. 

,4AJI o6ecne~eHUJI ~U3U~€CKUX 3KCne-

pUM€H11106 KpU02€HHbiMU YC111pOUC1116QMU 

pa3pa6oTaHa KOHCTPYKUHB HeMeTanna-

'leCKHX ropnOBHH MHWeHeii, pa6oTaiOmHX 

B ycnOBHBX 3neKTpH'IeCKHX H MarHHTHLIX 

noneii. 

JasepmeHa 6onLmaB nporpaMMa Hcn~o~

TaHaii HCTO'IHHKa "KpanOnL" C ny'IKOM no

nBpH30BaHHLIX aTOMOB BO,ll.OpO,ll.a H )l.eHTe

pHB. JaperHCTpHpOBaH TOK nonBpH30BaH

HLIX .IJ.eiiTpoHoB 10-15 MKA. 
C03.IJ.aHa cacTeMa oxna)l()l.eHHB HM-

nynLCHLIX MarHHTOB nOTOKaMH .IJ.BYX~a3HO· 

ro a O.IJ.HO~a3Horo renaB npa Harpy3Ke .IJ.O 

400 B111. IIpoBe.IJ.eHHLie acnLITaHHB Kpao

reHHoro cTpyiiHoro Hacoca noKa3ana, 'ITO 

npa acnonL30BaHHH .IJ.BYX~a3Horo renaB .IJ.O· 

cTaraeTcB 6onee HH3KaB TeMnepaTypa no 

cpaBHeHHIO C ,ll.pyrHMH BapHaHTaMH aHano

rH'IHLIX HaCOCOB. 

C~sepmeHCTBOBaHHe 

CHHXpo<lJa30TpOHa 

Ha CUHXp0~30111POHe npose,ll.eHLI pa6o

TLI no nOBLIWeHHIO J~eKTHBHOCTH ero HC

nonL30BaHHB )l.nB ~H3H'IeCKHX 3KCnepHMeH

TOB a cosepmeHCTBOBaHHIO ero napaMeT

pos. 

Co3.IJ.aHa .IJ.HarHOCTH'IecJCaB annapaTypa 

)l.nB H3MepeHHB napaMeTpOB ny'IKOB 3apB

)I(eHHLIX 'laCTHU; YCTaHOBneH )l.aT'IHK )l.nB 

H3MepeHHB HHTeHCHBHOCTH B)l.ep yrnepo,ll.a 

B HOHOnpOBO)l.e JIY- 20, )l.a T'IHK )l.nB H3Me

peHHB 3HepreTH'IeCJCHX napaMeTpOB JIY- 20. 

C)l.aHa B JKCnnyaTaUHIO CHCTeMa KOHTpOnB 

ny'IKOB p, D, He, C B KaMepe caHxpo

cl>aJoTpoHa Ha scex JTanax ycKopeHHB, co-

3.IJ.aH a acnonL3yeTCB npa6op .IJ.nB H3Mepe

HHB HHTeHCHBHOCTH B )l.Hana30He OT 10 5)].0 

1014 JneMeHTapHLIX 3apB.IJ.OB. H3roTos

neHo 2 pa3nH'IHLIX rpa)l.HeHTOMeTpa )l.nB 

H3MepeHHB cna)l.a H a6COniOTHOH BenH'IHHLI 

MarHHTHoro nonB ycKopaTenB. Ysenaqe

HHe TOJCa Ha BLIXO)l.e JIY- 20 )].0 BenH'IHHLI 

50 MA a yny'IWeHae xapaKTepacTHK Mar

HHTHoro nonB CHHXpO~a30TpOHa n03BOnH-



nH ,II;OBeCTH BenH'IHHY MaKCHManbHOH HH-
TeHCHBHOCTH no npOTOHaM ,IJ;O 
4 x 10 12 ~acm./uMn., no ,IJ;eiiTpouaM - ,IJ;O 
4x1 0 11~acm./uMn. 

C noMOIUbiO HCTO'IHHKa KPHOH-1 uu 
TeHCHBHOCTb JI,D;ep yrnepo,D;a C ' 0 nO,IJ;HJITa 
,IJ;O BenH'IHHbl 2 >< 106 B HMnynLCe, 'ITO no -
3BOnHnO npOBeCTH O,IJ;HOBpeMeHHO. 2 3KCne 
pHMeHTa: o6nyqeuue ,IJ;ByxMeTpOBOii npo 
nauoBoii KaMepbl H cTpHMepuoii KaMepbl 
CKM-200. 11:3 HCTO'IHHKa KPHOH-1 6blnH 
nonyqeubl H ycKopeubl JI,IJ;pa ueoua. Ocy 
mecTBneu BTOpoii Me,IJ;neHHbiH BbiBO,IJ; H3 
cuuxpo~a3oTpoua ny'IKa JI,IJ;ep c 3Heprueii 
200-400 M3B/HYKA. H npoBe,IJ;eu 3Kcne 
puMeHT no uouuoii pa,D;uorpa~HH. Ha nep 
BOM uanpaBneHHH Me,IJ;neuuoro BbiBO,IJ;a qac 
THU BBe,IJ;eHa B ,IJ;eHCTBHe CHCTeMa Ha OCHO 
Be 3BM EC-1010, pa6oTa10ma11 B pe)I(HMe 
c6opa H auanHJa HH~opMaUHH o napaMeTpax 
BbiBe,IJ;euuoro ny'IKa. 

0Tna)l(eHbl KaHanbl ny'IKOB 77·- -Me30HOB 
,IJ;nJI ycTaHOBOK "ci>OTOH" H "Pe30HaHC " , 
ny'IKOB penJITHBHCTCKHX JI,D;ep ,IJ;nJI ,II;BYXMeT 
poBoii nponauoBoii H MeTpoBoii )I(H,IJ;KOBO 
,D;OpO,D;HOH KaMep, npOBe,IJ;eHa TpaCCHpOBKa 
rnaBuoro uanpaBneHHJI nepBH'IHoro ny'IKa 
'laCTHU B KOpn. 205. BBe,IJ;eHa B OnbiTHYJO 
3KCnnyaTaUHIO aBTOMaTH3HpOBaHHaJI CHC 
TeMa ua 6a3e 3BM EC-1010 no uacTpoii 
Ke H KOHTpOniO 7 napaMeTpOB ,IJ;BYX KaHanoB 
'laCTHU. 

B Te'leuue ro,IJ;a c noMOIUbiO ~H3H'IeCKHX 
ycTaHOBOK Ha CHHXp0~30TpOHe nonyqeu 
o6wHpHbiH 3KCnepHMeHTanbHbiH MaTepHan : 

Ha ,II;BYXMeTpOBOH nponaHOBOH KaMepe -
150 TbiC. CHHMKOB B nyqKe JI,D;ep ,IJ;eHTep.H JI 
H yrnepo,D;a, 

ua CKM-200 70 TbiC. CHHMKOB 
B ny'IKe JI,D;ep yrnepo,IJ;a, 

Ha MeTpOBOH )I(H,IJ;KOBO,D;OpO,D;HOH KaMe 
pe - 62 TbiC. CHHMKOB B ny'IKe anb~a-qac 
THU, 

Ha YCTaHOBKe "Anb~a" - 1,4 MnH. 3a 
nyCKOB B ny'IKe ,IJ;eiiTpOHOB Hanb~a-qacTHU , 

Ha YCTaHOBKe "«<>OTOH" - 330 TbiC. 
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3anyCKOB no 06bi'IHOMY H KyMynJITHBHOMY 
pO)I(,IJ;eHHIO 'laCTHU, 

Ha yCTaHOBKe ")l;HCK- 2" - CBbiWe 2 MnH. 
C06b1THH no KyMynJITHBHOMY o6pa30BaHHIO 
Me30HOB H HyKnOHHbiX CHCTeM, 

Ha "CneKTpOMeTpe JI,D;ep OT,IJ;a'IH" 
CBbiWe 10 MnH. co6biTHii no ynpyrHM npo
ueccaM H ~parMeHTaUHH JI,D;ep yrnepo,IJ;a. 

Pa6oTbi 

no npoeKTaM HYKAOTpoHa, 

YCKOpHTeAbHO-HaKOllHTeAbHOrO 

KOMllAeKCa H YCKOpHTeAbHOrO 

KOMllAeKCa TJDKeAbiX HOHOB 

HccAeooeaHo 5 o6pa3f106 UMnyAt.CHbiX 
ceepxnpoeOOJIUIUX MUZHUM06 C O,IJ;HOCnoii
HOH o6MOTKoii THna "oKouuaJI paMa" ,IJ;nJI 
noneii ,IJ;O 2,5 T. MarHHTbl. HMeiOT nuueii
Hble pa3Mepbl oKono 0,4 M, anepTypy 
5,5-7,6 CM H 'laCTOTY UHKnOB 0,1-0,5 T11. 
Hccne,IJ;oBaHHJI MaruHTOB noKaJanu HH3Kyro 
,IJ;erpa,IJ;aUHIO KpHTH'IeCKOrO TOKa /npH CKO
pocTH 1 T/c KpHTH'IeCKHii TOK ,IJ;OCTHran 
90'1o BenH'IHHbl KpHTH'IeCKOrO TOKa B KO
pOTKOM o6pa3ue/. llpH CKOpOCTH H3Meue
HHJI nonJI 0,25 T/c H aMnnHTy,IJ;e 2,5 T 
CYMMapHble noTepH COCTaBHnH 10 ,[{JIC Ha 
MeTp ,IJ;nHHbl MarHHTa, HeO,IJ;HOpO,IJ;HOCTb 
MarHHTHoro non11 KOMneucupoBanacb ,IJ;o
nonHHTenbHOH 06MOTKOH. 

Co3,IJ;au cTeH,IJ; ,IJ;nJI H3MepeHHJI Kanopu
MeTpH'IeCKHM cnoco6oM TennoBbi,IJ;eneHHJI 
B KOpOTKHX o6pa3UaX CBepxnpOBO,II;HHKOB 
B nepeMeHHOM MarHHTHOM none. 

llpOBe,IJ;eHbl KpHoreHHble HCnbiTaHHJI 
3neKTpH'IeCKOH H30nJIUHH ,IJ;nJI CBepxnpOBO
,II;JIIUHX MarHHTOB. 

ABTOMaTH3HpoBau npouecc H3MepeHHJI 
BenH'IHH MarHHTHbiX noneii CBepxnpOBO,IJ;JI
IUHX MarHHTOB ,IJ;o 6 T MeTO,IJ;OM uyTaUHH. 
Co3,IJ;au MarHHTOMeTp Knacca 0,5 ,IJ;nJI H3-
MepeHHJI MarHHTHbiX noneii B ,IJ;HanaJoue 
0,057 2 T, H3roToBneua annapaTypa ,IJ;nJI 
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H3Mepeua• aenaqau~ MarHHTH~x nonei c 
noMomLIO ,D.a TqaKa Xonna .D.O TeMnepa TYP~ 
4,2 K. Co3,D.aaa aoaa• Texaonora• cllopMa
poaaaa• caepxnpoBO.IJ..I!mero Ka6en• np•
MOyronLHOrO ceqeaa• C OnTHMa bH~M 3a
nonaeaaeM. 

Co6paa CTeH.D. .D.n• accne.D.oBaHH.I! pa-
6oT~ MO.D.ena .D.Y6neTa caepxnpoao.D.•mei 
nHH3~ B pe)I(HMe "3aMopoJiteHHOrO TOKa" 
a npoae,D.eH~ ero acn~Taaa•. H3roToaneu 
HCTOqHHK nHTaHH• CBepxnpOBO.D.•max nHH3 
co cxeMaMa nporpaMMHoro ynpaaneua• a 
3BaKyanaa 3Hepraa. 

CoBMeCTHO c rKA3, HA3 HM.Ky pqa
TOBa, HHH3ci»A a PTH no,D.roToaneao n pe.D.
nO)I(eHHe no C03,D.aHHIO CHHXpOTpOHa- 6y CTe
pa aa 3HeprHIO .D.O 250 - 300 M3B/ HYKA. 
/no ypauy/, KOTOp~H n03BOnHT ynyqWHTL 
•.D.epa~e nyqKa caaxpoclla3oTpoua, a B no
cne.D.YIQmeM MO)I(eT cny)I(HTL HH)I(eKTOpOM 
uyKnoTpoaa. CcllopMynapoaaa~ clla3aqecKae 
npe.D.noc~nKH M npo6neMaTHKa accne,D.oaa
uai B o6nacTH 3Hepnti OT 0,2 .D.O 
5,0 T3B/HyK.tr. Onpe,D.eneu~ Tpt'6oaaua• 
K nyqKaM a ycnoaa•M npoae,D.eua• clla3H
qecKax 3KcnepaMeHTOB. H3nO)I(eH~ Texua
qecKae peweua• no ocaoBH~M y3naM , 3ne-

MeHTaM H pe)I(HMaM pa60T~ KOMnneKCa. 
,D;aaa o6ma• cxeMa ycKopaTenLuoro KOMn
neKca, paccqaTaaa MarHHTHa.l! CTPYKTypa, 
CHCTeMa nHTaHHJ!, BBO,D.a H BLIBO,D.a qac
Tllll, cxeMa ynpaaneaa.l!. PaccMoTpeua TaK
)I(e ,D.pyra• MarHHTHa.l! CTpyKTypa CHHXpo
TpOHa, KOTOpa.l! n03BOn.l!eT nyTeM nOCTO· 
.HHOH 06,D.HpKR nOB~CHTL Cpe,D.HIOIO 3apJ!,D.· 
HOCTL nyqKa TJ!)I(ellLIX HOHOB B nponecce 
ycKopeua•. 

3KCnJiyaTaiVUI 

CHHXpocpa30TpO Ha 

3annauapoaaaaoe apeM.I! pa6oTLI ycKo
paTen• - 4381 ttac. 

YcKopaTenL pa6oTan: 
a/ ua 3KcnepaMeHTanLH~e accne,D.o-

aaaa• no clla3HKe 3neMeHTapuLix qacTan a 
cliH3HKe pen.I!THBHCTCKHX J!,D.ep - 3211 qacoB 
CO cpe,D.HeH HHTeHCHBHOCTLIO 1 ,4x1 0 12 yc
KOpeHH~X npOTOHOB, t,1x10 11 ,D.eHTpOHOB, 
5x10 9 •.D.ep rena•, 5x10 5 Jl~ep yrnepo,D.a, 
1x10 5 •.D.ep Kacnopo,D.a 3a O.D.HH naKn ycKo
peaa•. 

6/ Ha COBepweHCTBOBaHHe CHCTeM yc
KopaTen• - 693 qaca. 



BwnoAHeHa cepu.11 3Kcnepu.weHIIoe no out/JpaKIIUOHHo.wy 

63QUMOOei1cJI6UIO npOIIIOH06 U AeZKUX JIOep, a IIIQKJICe 

t/JpazMeH•QIIUU pa3AU'IHbiX JIOep Ha 6HYIIIP€HH€M ny'IK€ 

CUHXpOt,/Ja30.pOHQ C UCnOAb306QHU€M pa3AU'IHbiX IIIOH

KUX MUIII€Heii. Ha CHUMKQX; OIIIOeAbHble MOM€HIIIbl pa-

60.bl Ha cneK•po.welllpe .11oep omoa01u. 



Hcnw•aHUA ceepxnpoeo()AII#eZO UMn.)'.ii.CHOZO MOZHU•a 
C npUHy()u•e.ii.HI>IM OX.iiQJft()eHUeM 06MO.KU JftU()KUM 
ze.11ueM. HccAe()oeaHUA npoeo()A•cA no npozpaMMe 

"H.)'K.iiO•poH". 



B KpuozeHHOM o•c>e.11e JIB3 
oceoeHa •exHO.IIOZUJI u paa· 
pa6o•aHW eapuaH.I>I KOH• 
c•pyKquQ zuc>Koeoc>opoc>· 
HWX MUIIIeHeQ c}JIJI c•pu· 
MepHWX KaMep. Ha CHUM• 
Kax: npoqecc 3ano11HeHUJ1 
MUIIIeHU zuc)KUM eoc}opo· 

c>oM /eeepxy/. ucnw•aHUJI 
MUIIIeHu /cnpaea/. 

Boc>opoc>Ho- ze.11ueeaJ1 KpuozeHHaJI MUIIIeHr. c 6o.11r.111oO 
anep•ypoQ c}.IIJI npoeec>eHUJI Jtc>epHwx u zunepJtc>epHwx 
3KcnepUMeH•oe. 

,lflu ftOAy'leHUJI ftO.IIJIPU3080HHOZO ft.1'fii'O c}eQ•poH08 Ha 
CUHX,.30rJpOHe C03c}aH II'PUOZflNNWfl UC.O'IHUII' •Xpu
ft0./11>•. 
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Jla6opa TopHll 
ll,IJ;epHbiX 

rrpo6JieM 

-

B 1978 ro.ny uayquo-uccne.noaaTenL
cKaJI B Hay'IHO- MeTO,L(B'IeCKaJI ,neJITeJJL
HOCTL na6opaTOpBB BeJJaCL B COOTBeTCTBBB 
c nnauoM no TpeM rnaBHLIM uanpaaneHBJIM: 

- BLinonueuue uayquo-uccne,noBaTenL
cKBX B npBKJJa,nHLIX pa6oT Ha CBHXpO~BKJJO
TpOHe; 

- BLinOJJHeHBe pa60T, CBJI3aHHLIX C pe
KOHCTpyK~Beii CBHXpO~BKJJOTpOHa B CBJJLHO
TO'IHLIH cJ>a30TpOH; 

- BLinOJJHeHBe BCCJJe,noBaHBH B 06JJaCTB 
cJ>B3BKB BLICOKBX 3HeprBH. fipOBO,L(BJIBCL pa-
60TLI no ocyiUeCTBJJeHBIO 9 KpynHLIX 3K
cnepuMeHTOB ua cuuxpoTpoue H~B3. Cne
~uanucTLI na6opaTopuu TaK~e npBHJIJJB 
y'laCTBe B MIOOHHOM 3KCnepBMeHTe NA- 4 
Ha CBHXpO~BKJJOTpOHe ll,EPHa. 

lla6opaTopueii oKa3aHa noMOIUL B oc
HaiUeHBB BHCTBTYTOB CTpaH-y'laCTHB~ 6a-
30BLIMB ycTaHOBKaMB. OcyiUeCTBJJeH BLIBo.n 
ny'IKOB 'laCTB~ npB nOJJHOH 3HeprBB B3 yc
KopuTeJJJI Y-120M, pa3pa6oTauuoro B na-
6opa Topuu u ycTauoaneuuoro B HJI~ qcAH 
/P~e~/. B MouronLCKOM rocy,napcTaeu
HOM YHBBepCBTeTe /Ynau-1iaTop/ Ha OCHO
Be 3BM "MBHCK-22" BBe,neH B ,neiiCTBBe 
B3MepBTeJJLHLIH ~eHTp. 

HayqHo-Hcc~e~oaaTe~hCKHe 

pa6oThr 

l1 ccJie,nosaHHe 

¢YH.UaMeHTaJibHbiX CBO i1CTB 

H B3aHMO.Uei1CTBHM 

3JieM8HTapHbiX qacTHU 

Ilo noAoxeHwo nww nonuoro norno~e
HBJI y -KBaHTOB B peaK~BB 3aXBaTa HeiiT
pOHOB ao.nopo,noM B3Mepeua c uau6onee 
BLICOKOH TO'IHOCTLIO 3HeprBJI CBJI3B ,neiiT
poHa. fioJJy'leHHOe 3Ha'leHBe 3HeprBB CBJI3B 
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paBHO /4,57±0,040/ K3B. 3TO no3B nHnO 

YTOqHHTL Macey nOKOJI HeiiTpOHa H pa3-

HOCTL Mace HeiiTpOHa H npOTOHa. IlpoBe.IJ:eH 

aHanH3 OWH60K 6onee paHHHX H3Mepe HHH. 

YKa3aHO Ha CHCTeMaTHqecKyiO OWH6Ky , .no

n}'IUeHHYIO B 3THX pa6oTaX H CBJI3aHHYIO 

c npose.neHHeM H3MepeHHii no nHKY .nsoii

Horo BLineTa. 
H3MepeHHe npose.neHo c noMOlllLIO rep

MaHHeBo- nHTHeBLIX .IJ:eTeKTOpOB H C HC

nonL30BaHHeM Ha6opa HOpManeii y -ny qeii, 

OCHOBaHHOrO Ha 3HaqeHHH E y(4 11,8- 198 Hy) ~ 
= /411,794±0,007/ K3B /puc. 13/. 

Ilpu U3Y'I€HUU 3QBUCUMOCMU QCCO!~Ua-

MUBHOU MHOJIC€CM6€HHOCMU 3apJI)I(e HHLIX 

qaCTHU OT KBa.npaTa He.IJ:OCTaromeii aCCLI 

B peaKUHH 77- P _, 77 ' X npH 5 T3B/c B no

se.neHHH napaMeTpOB aCCOD;HaTHBHOH MHO

)I(eCTBeHHOCTH Ha6nro.nanHCL 3aKOHOMep

HOCTH, o6Hapy)l(eHHLie paHee npH 3HaqH

TenLHO 6onee BLICOKHX 3HeprHJIX. 

I 
2000 3000 

IIonyqeHLI 3aBHCHMOCTH cpe.IJ:Heii ac

COD;HaTHBHOH MHO)I(eCTBeHHOCTH 3apJI)I(eH· 

HLix qacTHU KaK tiiYHKUHH M; I puc. 14/. 

C !4€AMO 3KCnepUM€HMQAbHOU npoeep

KU eapuaHma meopuu e3auMooeilcmeuil MeO

AeHHbrx nuoHOB C nUOHQMU, OCHOBaHHOH Ha 

HapymeHHH KHpanLHOH CHMMeTpHH CHnLHLIX 

B3aHMO.IJ:eHCTBHH, H3yqanHCL $a3LI 7777 -pac

CeJIHHJI B 8 - COCTOJIHHH H nonHLie ceqeHHJI 

peaKUHH 77 -P ~ ;r 
0 77° 1l s6nH3H nopora. 

IlpoBe.IJ:eHHLIH aHanH3 3KCnepHMeHTanL

HLIX .naHHLIX no $a3e o ~ noKa3an HanHqHe 

no.nnoporosoro HynJI B aMnnHTy.ne 8-son

HOBoro 7777 -pacceJIHHJI. YqeT no.nnoporo

soro HynJI no3BOnHn onHcaTL .naHHLie no 

$a3e [i ~ B WHPOKOM HHTepBane 3HeprHH 

joT nopora .no 700 M3B/ npH cne.nyromHx 

3HaqeHHJIX napaMeTpos: 

.IJ:nJI KaHana C H30TOnHqecKHM CllHHOM J - 0 : 
- 1 

.nnHHa pacceJIHHJI a~ = /0,23±0,05/ m 77 , 

nono)l(eHHe no.nnopofosoro HynJI q2 = 
= /- 0 8+0 3/ m 2 : 

0 

' - ' 77 

4000 5000 6000 
HOOP lWWIA 

Puc. 13. IlpuMep annapamypHozo cneKmpa zaMMa· Ay'leu, eo3HUKQIOUIUX npu 3axeame HeulllpOiia eooopo
OOM , u ·-zaMMa· Ay'leu om KaAu6poeo'IHbiX ucmo'I HUKOe . HcnoAb3oeaHbl p,._ He - ucMo'IHUK HeumpoHoe , Gt>(Li l • 
OellleKmop 061>eMOM 38 CM 'J. 



.IJ;nJI KaHana C H30TOllH'IeCKHM CllHHOM J = 2 : 
a~ = /-0,06±0,07/ m; 1

, 

q ~ = /-0,7±0,9/m ;. 
llono~eHae no.nnoporoBoro HynJI onpe.ne 
neHo BnepBble . 3Ha'leHHJI .nnau pacceJIHHJI 
a nono~euae no.nnoporoBoro uynJI uaxo 
,IJ;JITCJI B Ka'leCTBeHHOM cornaCHH C Teope 
TH'IeCKHMH npe,n;CKa3aHHJIMH. 

4 

3 

2 4 

• JTp- JT"+ X . 5 IJB/c 
o JTp- JT-·X , 5 
c, JTp- X 

o+ 

2 4 6 8 10 
2 2 

M. U/\U S ,\3\1 

6 8 P ,uo.GB/c 
.;, 

6 
6 

20 

Puc. 14. CpeOH~~ acco~ua•ueHa~ MHoxec•eeHH o c n b 

-._n (M;) :;.. 6 306UCUMOCIIU 011 K600paiiO UH60pUOHIIH OU 

MOCCbl M; CUCIIeMbl 'IOCIIU~ X. 

. 1IoKa3aHo, t~mo cyr~~ecmeoeaHue Hoeo il 
'IUC11fUijbl - UKCUOHU, npe,D;CKa3aHHOH aMe 
pHKaHCKHMH TeopeTHKaMH npH llOllbiTKe c o -
3,IJ;aHHJI OCHOB e,IJ;HHOH TeOpHH CHnLHbiX, 
cna6biX H 3neKTpOMarHHTHbiX B3aHMO,IJ;eH
CTBHH, npoTHBope'IHT cy~eCTBYffi~HM 3K 
cnepaMeHTanLHbiM ,naHHbiM, nony'leHHbiM B 
onLITax c peaKTOpHbiMH ueii:Tpauo. CTa 
THCTH'IecKaJI ,IJ;OCTOBepHOCTL nony'leHHOrO 
pe3ynLTaTa 3Ha'IHTenLHO BbiWe, 'leM TO'I 
HOCTL 3KCnepaMeHTa no llOHCKY aKCHOHOB, 
BblllOnHeHHOro B 1978 B QEPHe. 
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11ccJie,llOBaHHe 

B3 al1MO,lleHCTBJ1H 4aCTJ1U 

Bb!COKJ1 X 3 He prl1H C 51 ,11paMJ1 

Ilpu o6pa6o11Ke oaHHbiX, noAy'leHHbiX 
HU nRJIUM€11lp060M MUZHUJIHOM UCKp060M 
cneK1!1poMempe MHC, onpe.neneuo ceqeuae 
nonyKorepeHTHoro pacceJIHHJI naouoB 
( 40 F3B/c) JI,npaMH yrnepo.na c B036y~
.neuaeM ypoBHJI 4,4 M3B. llonHoe ceqeHae 
3Toro npouecca Haii:.neuo paBHbiM /1,2± 
±0,3/ M6/puc. 15/. 

200 . 

100 

Puc . 15. CneKIIp ZOMMO- K60HII06, noAy'leHHbiU npu 

U3y'leHUU peaK~UU 11- + 1 2C ~71- + 12C* 
I 
.!. -~ 12C +y(4. 4M3B) 

C nOMOI/IbiO C~UHIIUAA~I#UOHHOZO C'leii'IUKO C Nal 
/ P11 = 40 F3B/c/. N- 'IUCAO co6b111uu, E Y - 3Hepzu~ 
K60HIIO /M38/. 
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2. s n s 4 11 'n s13 

~..ili 
N .l•J I 

•• 
C, Al l .. 
Cu,Pb~ 

·=-=--. ~ 

~ 
5 

o---, 3 

-~~ 
( ~ ~ 

~ 
, 3 5 

Puc . 16. PacnpeoeAeHUJI no nceeoo6b1Cflpollle O;u pa3HbiX MHoxecmeeHHocmeu 3apRxeHHbiX 'lacmu~ /co· 

6blii!UJI npocyMMupoeaHbl OAR 110ep C , Al Cu, PI>/, N - noAHoe 'IUCAO mpeKoe e UHKA103U8HOM 

pacnpeoeAeHuu . CnAowHou Kpueou noKa3aHbl pacnpeoeAeHuJI, noAy 'leHHble Ha nponaHoeou KaMepe npu mou xe 

3Hepzuu. 

3aaepweHa o6pa6oTxa .naHHblX B ac
cne.noaaHHH o6max xapaxTepHCTHK npouec
ca MHO)I(eCTBeHHOrO o6pa30BaHHJI 3apJI)I(eH
HblX 'laCTHU Ha JI)J.pax DHOHaMH(40T3B /c). 
lloxaJaHo, 'ITO nocne Bbl'IHTaHHJI Me.nneH
HblX npoTOHOB pacnpe.neneHHJI no nc ea.no-
6blcTpoTaM 06Hapy)I(HBaiOT cna6YJO 3aBHCH
MOCTI> OT aTOMHOrO HOMepa JI)J.pa. llony 'leH
Hble .naHHble cornacyJOTCJI c TeopeTH'Iecxa
MH pac'leTaMH, HCKnJO'IaiOll{HMH HeynpyrHe 
B3aHMO)J,eHCTBHJI BTOpH'IHblX 'laCTHU B JI)J,
pax /puc. 16/. 

Jf3y~eH npo~ecc oeouHou nepe3apJIOKU 
rr- ·Me30HOB Ha .11.npax yrnepo.na npa 5 T3B/c 
rr- C ~ rr '"C'. Ce'leHHe npouecca paaHo 

I 
/3,1±0,4/ M6. Cpe.nHee 'IHcno rr -Me JOHOB 
npa P rr + ', 2 T3B/c paaHo 1 ,6±0,2. 
OueHeHo ce'leHae "ynpyroii:" .naoii:Hoii: n epe
JapJI.IJ.KH c P + > 0.9 P - . B paMxax .nayx 

TT TT 
nocne.noaa TenLHblX nepe 3ap.11.nox ona caHbl 
HMnynLc+Hble cnexTpbl H yrnoahle pacnp e.ne
neHHJI TT ·Me30HOB H TODOnOrH'IeCKHe ce
'leHHJI. 

06HapyJICeHO OKOAO 600 CAy~aee 6pa-
30BaHHJI f!lparMeHTOB 8U3 DpH B3aHMO
)J,eHCTBHH npoTOHOB 250 T3B c TJI)I(enbiMll 

c + npom.,.. •lOll 

- -<}- - Oei.lmOHbl 
- -t . m~mOHb1>00J 

• 

j 

Puc. 17. 3HepzeiiiU'IecKue cneKmpbl npollloHoe, (Jeumpo
Hoe U lllpUIIIOH08 npu 30X80IIIe MIOOH08 yzAepoCJOM. 
HaHeceHHble Kpuer.Je - pac'leiiiHble . 



JI,D;paMH 4JoT03MynLCHH. llony'leHLI yrnoB e 
H 3HepreTH'IeCKHe cneKTpLI 4JparMeHTOB 
8Li 3 . .LJ:aHa oueHKa BLIXO,IJ;a 8Li 3 . lloKa 
JaHo, 'ITO B paMKaX HCnapHTenLHOH MO,IJ;en H 
He y,IJ;aeTCJI ,IJ;OCTHrHyTL KOnH'IeCTBeHHOr O 
cornaCHJI c Ha6mo,IJ;aeMLIM 1HepreTH'IeCKHM 
CneKTpOM. 

3aeepweHa o6pa6o1111<a OaHHWX 3Kcne
puMeH111a no u3y'leHU10 acuMMe•puu er.vre11a 
H 3HepreTH'IeCKHX cneKTpOB npOTOHOB, 
,IJ;eHTpOHOB H TpHTOHOB npH JaXBaTe OTpH· 
UaTenLHLIX MJOOHOB B JI,D;pax pa3nH'IHLIX 
3neMeHTOB. llony'leHHLie cneKTpLI Ka'leCT " 
BeHHO cornacyJOTCJI c TeopeTH'IeCJCHMH pac 
'leTaMH I puc. 17, 18, 19/. 

0 --e- npomoH~J~• 100 

--0-- ~UmoH~ 
- - -~--- mpumoH., 0,01 

- . 

10 20 30 40 

Puc . 18. 3Hepzemu'lecKue cneK•P"' nporroHoe, oeum· 
pOH06 U •PUIIIOH06 npu 3QX6QIIIf? MIOOH06 KUCAOpOOOM . 
HaHeceHHiole Kpue1o1e - pac'leiiHiole . 

Mg 
t I 

_.,__ npomOHDJ•100 

--0-- 8eUmONbl 
- -~- - - mpumONbl .. Q01 
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Puc . 19. 3Hepze•u'lecKue cneK•pw npo•oHoe, oeum· 
POH06 U •pU.OH06 npu 3QX6a•e MIOOH06 MQZHUeM . 
HaHeceHHWe Kpue~o1e • pac'le•H~ole. 

IlpoOOAJKQ/lUCb UCCAeOoeaHUJI 63QUMO· 
OeUCII6UU nUOH06 C JIOpaMU zeAUJI. llonyqe· 
HLI npe,D;uapHTenLHLie peJynLTaTLI no ynpy
roMy pacceJIHHJO naoaou Ha renaa-3 npa 
145, 180, 208 M3B. CouMecTHO c Jla6o
paTopaei TeopeTH'Iecxoii li>HJHJCH Jauepwe
HLI pac'leTLI no onTH'IeCKOH MO,IJ;enH C yqe • 
TOM :meJCTpOMarHHTHLIX 4JopM4JaKTOpOB .11,!1; • 

pa 3He, KOTop~a~e cornaCYJOTCJI c 3Kcne
pHMeHTOM. fipH HCCne,IJ;OBaHHH Heynpyroro 
B3aHMO,IJ;eRCTBHJI nonO)I(HTenLHLIX nHOHOB C 
JI,D;paMH renaJ1·4 noKaJaHo, 'ITO npoueccbl 
KBaJHynpyroro pacce.IIHHJI H,IJ;YT qepe3 
B036y)K,IJ;eHHe H306apHOrO COCTOJIHHJI B JI,IJ;• 
pe renaJI-4. 
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HpoaHaAu3upoeaHw cneK•pr.r 6wc• pwx 
npO.OH06, BCnycKaeMWX RaJa~ B npOTOH
JI~epHWX BJaBMo~eicTBBJIX npu 640 M 3B. 
Pac'leTw no KacKa~aoi MO~enB, npose~ea
awe B Jla6opaTOpBB TeopeTB'IeCKOB cllBlBKB, 

I 12c p+ -p+ . . . 

101 

101 

10 -1 '---1..---L--...I....-----1.---L...-..J..--L......J 

50 200 
T1 

Puc. 20. HHKifK>3UBHWe cneK•pw 6wc•pwx npo•oHOB, 
ucnycKaeMwx Ha3a~ e npo•oH- A~epHwx coy~apeHUAX. 
To'IKU - OOHHWe 3KcnepuMeH•a, zuc•ozpaMMa - Kac
Ka~Hwu pac'le•, I - ~u~peH~Ualf~Hoe ce'leHue 
/MK6 ·M3B- 1· cp- 1 

/, T 1 - 3HepzuA npo•oHa /M3B/. 

UOKa3WBa~T, 'ITO OCHOBHaJI 'laCTb BHKnro-
3BBHOB 3MBCCBB MO)I(eT 6b1Tb 06'bJICHeHa 
BHYTPB.II~epawM norno~eHBeM nuoaos, po)l(
~a~~BXCB B TOM )l(e Jl~pe npB paCCeJIHBB 
aaneTaromero npoToaa /puc. 20/. Bw~ene
HBe co6LITBi, conpoBO)I(~a~muxcB ucnyc
KaaueM snepe~ o~aoro npoToaa c 3Hepruei 
OKono 250 M3B, noJsonBeT aenocpe~cTsea
ao Bly'laTb npouecc pacceBHBB aa ayKnoa
uwx napax. Pacnpe~eneHBB TaKBX "~syx
npoTOHHwx" C06b1TBB He BOCllpOB3BO~JITCJI 

KaCKa~HLIM pac'leTOM, HO MOryT 6LITb OnB
caHW npoueccoM 

p + [pN] ... p + p + N /puc. 21/. 

CneKTpocKomui 

HeHTpOHO,lle¢HQJ1THbiX 51,llep 

3aeeprueH '4UKA pa6om no uccAeooeaHwo 
aaao- B cy6aaaoceKyH.llHLIX BlOMepos B 
BeliTpOHO~ecllBUBTHLIX .ll~pax ~BCnp03BJI C 
MaccoswMB 'IBcnaMB A = 153, 154, 157, 
159, 161; 3p6BJI c A = 157 B ronbMBJI 
c A = 157. Ha npBMepe 3TBX B~ep noKaJaao, 
'ITO B nepeXO~HLIX Jl~pax BMeeT MeCTO 
ycuneHBe KOpBOnBCOBa B3aBMO~eBCTBBJI 

O~HOKBa3B'IaCTB'IHLIX COCTOJIHBB C yMeHb
meHBeM KBa~pynonbHOB ~ecllopMaUBB. 

3aKOH~eH i4UKA UCCAeooeaHUU C60UC1fl6 
oe(x>pMupoeaHHbiX JIOep A101fle14UJI. Hccne
~OBaHBJI BenBCb KOMnneKCHLIM MeTO~OM: 

B3MepeHLI cneKTpLI raMMa-ny'lei, KOHBep
CBOHHWX 3neKTpOHOB, cneKTpbl yy -cos
na~eHBB, fi03BTpOHHOe BJny'leHBe. )l;OCTBr
BYTW BLICOKBe TO'IHOCTB B onpe~eneHBB 

3BeprBB B BHTeHCBBHOCTei y -ny'lei. 
llpeUBlBOHHOCTb B3MepeHBB fi03BOnBna 

cymeCTBeHHO YTO'IHBTb CXeMLI pacna~a BC
cne~yeMLix .11~ep B c~enaTb cllBJB'IeCKBe 
BWBO~W 0 npBpO~e CMeWBBaHBJI B036y)l(
~eHHWX COCTOJIHBB. 



I 
0.40 

0.30 

0.20 

0.10 

0 

-45 -30 -15 0 15 30 45 
s· 1 

I 
0.30 

Puc. 21. PacnpeoeAeH~U ce'leHuA I /MK6·M3B-~cp- 2/ 
oeyxnpo•oHHI>IX co6w•uu e . npo•oH- yzAepooHwx 
e3auMooeuc•euAx npu 640 M3B no yzAy 0~ u 3Hepzuu 
T2 /M3B/ npo•oHa, ucnycKaeMozo enepeo. 1 - Mo

oeAI> <f>yOJICU•a paCCeAHUA HQ KOppeAUpOBQHHI>IX KAQC· 
•epax, 2-4 - MOOeAU pacceAHUA HYKAOHHI>IMU napaMU. 
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H3MepeHt.r epeMeHa JKU3HU ypoeHeii 
160Tm C 3H€pZUJIMU 42,02; 174,40 
u 215,78 K3B H onpe~eneHw npHBe~eHHwe 
BepOJITHOCTH 3neKTpOMarHHTHWX nepexo
~oB, pa3pJI)I(aJO~He 3TH ypoBHH. llpose~eHo 
CpaBHeHHe 3KCnepHMeHTanLHWX BepOJITHO
CTeH nepeXO~OB C TeopeTH'IeCKHMH pac
'leTaMH. Pacc'IHTaHw 3KcnepHMeHTanLHwe 
3Ha'leHH. KBa~pynonLHOrO MOMeHTa H na
paMeTpa ~eclJopMa:UHH 160 Tm. Ha ocHoBe 
aHanH3a 3KCnepHMeHTanLHWX pe3yTILTaTOB 
npe~TIO)I(eHW HHTILCCOHOBCKHe KOHclJHrypa
UHH HeKOTOpWX COCTOJIHHH He'leTHO- He 'leT
Horo ~eclJopMHposaHHoro Jl~pa 1~~Tm 91. 

C noMOUIMO Ge(Li) - Oe111eKmopoe u3-
MepeHt.r OIIIHOCUIII€/lbHble UH111€HCU8HOC111U 
peHTreHOBCKHX nyqeii K- cepHH ~nJI 24 3ne
MeHTOB C Z = 53 -:-70, 73, 81, 82, 84, 94 
H 96 H 3HeprHH Kx -nyqeii ~nJI Z = 82, 83, 
94 H 96. JaMe'leHO CHCTeMaTH'IeCKOe npe
BWWeHHe 3KCnepHMeHTanLHWX OTHOWeHHH 
Ka 2 / Ka 1 Ha~ pac'leTHWMH Ha 0,6~, 
KpOMe cnyqaJI Z= 82, ~nJI KOTOporo 3TO 
OTHOWeHHe MeHLWe pac'leTHOrO Ha 1 ,4~. 

Ha yc111aHOBKe "CnuH" npooo;rxa;ruct. 
cuc•eMa•u~ecKue ucc;reooeaHUJI ceoiicme 
110ep nepexoOHoii o6;racmu c A = 160-150. 
3~KOH'IeH aHanH3 pe3ynLTaToB no Hccne
~oBaHHJO pacna~a H30Tonos Tep6HJI c A = 
= 150, 152, 153, 155, 156, 160, 154 H 
Ko6anLTa-56. 

Onpe~eneHw 3Ha'leHHJI KOHCTaHT csepx
TOHKOrO B3aHMO~eHCTBHJI ~nJI npHMeCHhlX 
aTOMOB 160Tb B ra~OTIHHHH: ao = 
= /8,81±0,62/ · 10-18 3p2 H P = /0,79± 
±0,14/ · 10- 183p2, KOTOpwe HaXO~JITCJI B 
xopoweM cornacHH c ~aHHWMH, nony'leH
HWMH MeTO~OM Jl~epHOrO MarHHTHOrO pe-
30HaHCa. llony'leHW 3Ha'leHHJI napaMeTpOB 
8 ~nJI cMewaHHWX raMMa-nepexo~os; ~nJI 
nepexo~oB 872 H 1251 K3B OHH onpe~ene-
HW snepswe. Hx 3Ha'leHHJI: 8(8'72) = 

-0,79+0,10 (M1 + E2) H 8(1251) = 
= +O,T9 E M2) 0.02-0,12 ( 1 + . 
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Onpe.neneHLl JHa'feHBJI KOHCTaHT caepx
TOHKOrO B3aBMO,IJ;eHCTBBJI ,IJ;JIJI npBMeCHLlX 
aTOMOB 156 Tb B ra.noJIBHBB: a 

/9,70±1,26/ · 10-18 3p2 B P = 
= /1 ,02±0,33/ 10-18 

3pz. Pacc'fBTaHLl 3Ha
'feHBJI MarHBTHOrO B KBa,npynOJILHOrO MO
MeHTOB 156 Tb: 11 = 1,9±0,3 Jf.M. B Q = 
= 2,9±1 ,0 6. IIony'feHHLle ,naHHLle o n apa
MeTpax CMeWBBaHBJI nO,IJ;TBep~,naWT HaJIB
'fBe M3 -npBMeceu B nepexo.nax, pa3pJI>Kaw
~Bx ypoBeHL 1510,5 K3B /4+/ Ha ypOBHB 
nOJIOCLl OCHOBHOrO COCTOJIHBJI. 

).J,JIJI 3Ha'feHBJI KOHCTaHTLl a 
0 

CBepx
TOHI<OrO B3aBMO,IJ;eBCT8BJI npBMeCHLlX a TO
MOB 155Tb B ra,IJ;OJIBHBB noJiy'feHLl ope
,neJILl 1,5·10- 17<a

0
< 2,4·10- 17 3pz. ,l.J,JIJI w a r

HBTHoro MOMeHTa 155 Tb OOJiy'feHO 3Ha
'feHBe 11 = 2,0±0,2 .R.M. Onpe.neneHLl napa
MeTpLl cMernBBaHBJI 9 raMMa-nepexo.noa 
B 155Gd. 

PeJyJILTaTLl Bccne,noaaHBJI 154Tb no-
3BOJIBJIB YCTaHOBBTL HaB60Jiee BepOJITHLle 
3Ha'feHBJI CDBHOB CJie,nyw~BX ypOBHeB: 
2277,0 /1 = 3/, 2305,8 ;r = 3/, 2 368,8 
j1 = 2/ B 2416,3 K3B ji = 4/. 

0,nH03Ha'fHO onpe,neJieHLl CnBHLl 20 
ypoaHea a Jl,npe ra,noJIBHBJI-153, nony'feHLl 
,naHHLle 0 BeJIB'fBHaX napaMeTpOB CMeWBBa
HBJI MYJILTBDOJILHOCTeB pJI,na y -nep exo
,IJ;OB, conpoao>K,naw~Bx pacna.n 153Tb. 

1-iJMepeHLl aCBMMeTpBB yrJIOBOrO pac
npe,neJieHBJI HaB60Jiee BHTeHCBBHLlX y -De
pexo.noa npB pacna.ne 150Tb. 3To n o Jao
JIBJIO B pJI,ne cnyqaea onpe,neJIBTL napa-
MeTpLl CMeWBBaHBJI MYJILTBDOJILHOCTeH. 
B qacTHOCTB, ,nn.11 nepexo.noa 2 ; .. 2+ 

~012 2119t o -~ 2.4 • , . , a ,IJ;JIJI nepexo.na 3 • - 1 -o.7 

0 ~-7,0 t-0
1

•3 .0,IJ;H03Ha'fHO YCTaHOBJieHLl CnB-
9 

- ,0 u 

HLl ypoaHeB. 

Me3oHbi B sewecTse 

BbtnOAHeH KOMTIA€KC UCCA€00 6 0HUU 

C60UCIII6 1116epObiX 111€A M€111000M peAaKCOIIUU 

cnuHa noAOJKUIIIeAbHozo MKJOHa I f.LSR -Me-

11100/. Hccne.noaaHa penai<caUB.II c nBHa 

l1 -Me30Ha B nonynpOBO,IJ;HBKOBLlX I<pB
CTaJIJiaX CdS H ZnSe . IIoi<a3aHo, 'ITO 
a OTJIB'fBe oT Ge B Si B nonynpoao,nHBI<ax 
CdS B ZnSe He Ha6nw.naeTCJI .nonro>KB
ay~ero napaMarHBTHoro cocTOJIHBJI (11 ~e-). 
3TO OTJIB'fBe MO>KeT 6LITL 06'LJICHeHO 61alCT
pLlM BCTynneHBeM o6paJyw~erocJI npB Ja
Me,nneHBB f.L I· -Me 30Ha a TOMa MWOHBJI B 
,IJ;BaMarHBTHOe COe,IJ;BHeHBe C aTOMaMB I<pB-
CTaJIJIOB CdS B ZnSe. 

H3MepeHo pacwupeHue 11 ' - Me30HOM 

6Hy111pUKpUC1110AAU'I€CKUX pewemoK M€0U, 

IIIOHIIIaAa u UHOU.R. PacrnBpeHBe Me>K,no
yJeJILHOB noplal KpBCTaJIJia B3-3a npBCyT
CTBBJI B HeB O,IJ;H03apJI,IJ;HOB 'faCTBULl 11 1 

-

Me3oHa onpe,neJIJIJIOCL B3 cpaaHeHBJI 3I<cne-
PBMeHTaJILHoro H pac'feTHOrO 3Ha'feHHB 

· cJ<opocTB peJiai<cauBB A cnBHa 11 + -MeJoHa 
B3- Ja ,IJ;BOOJILHLlX B3aBMO,IJ;eBCTBBB Mar
HBTHLlX MOMeHTOB f.L ~ - Me30Ha B JI,IJ;ep KpB
CTaJIJia. 3TOT MeTO,IJ; JIBJtJieTCJI BeCLMa qya
CTBBTeJILHLlM, Tal< J<ai< A- 1/ r 3, r.ne 

1-
r- paCCTOJIHBe Me>K,ny f.L -Me30HOM B JI,IJ;-

paMB COCe,IJ;HBX aTOMOB MeTaJIJia. 
HJMepeHBJI npoao,nBJIBCL npB TeMne

paTypax, I<or.na .nB!W>YJBJI 11+ -MeJoHa no 
I<pBCTaJIJIY OTCYTCTByeT. BHeWHee Mar
HBTHOe noJie B CJiyqae Me,IJ;B, BaHa,IJ;BJI B 
HB06HJI B = 0, a B CJiyqae TaHTaJia B BH
,IJ;BJI B = 65 rc. Pe3yJILTaTLl B3MepeHBB 
npe,ncTaBJieHLl B ma6A. 4. 

MeTaJIJI 

Me,nL 
BaHa,nBB 
HBo6Ba 
TaHTaJI 
HH,nBB 

Ta6AU11a 4 

L 

1,04±0,01 
1,23±0,01 
1,31±0,02 
1 ,38±0,03 
1,39±0,03 

3,necL 
Mepy 

L = Ap <-H" 4 ;' \ .
1
Kc 

1
1-npe,ncTaBJIJieT co6oa 

o6'LeMHoro pacrnBpeHBJI nophl, no-



cKonLKY Apacy. nony'leHo .IJ.nJI He.IJ.ef!lopMH 

poaaHHoii peweTKH MeTanna. BH.IJ.HO,'IT O 

MeTO.IJ. n03BOnReT .IJ.OCTHrHyTL BeCLMa BW 

COKOH TO'IHOCTH B onpe.IJ.eneHHH L. 

Ha npuMepe V 3 Ga noKa3aHa eo3Mox 
HOC11fb U3MepeHuu napaMe~rpoe, xapaK11fepu-
3YIOJIIUX ceepxnp0600JIUiee COCIIfOJIHUe. Ilo 

Ka3aHO, 'ITO C noMOIULlO (11SR) ·MeTO.IJ.a· 

MoryT 6wTL onpe.IJ.eneHw .IJ.OnB caepxnpo 

BO.IJ.Rmeii H HeCBepxnpOBO.IJ.RIUeii f!l 3 

B CBepxnpOBO.IJ.HHKe B CMeWaHHOM COCTOR 

HBB. 

/(AJI p.110a OKUCA06 Ha6AIOOeHa MeOAeH
HQJI peAaKCQijUJI cnuHa 011fpUijaJreAbH020 
MIOOHa, BXO.IJ.RIUero B COCTaB Me30aTOM a 

KBcnopo.IJ.a. Bnepawe o6Hapy:>KeHa penaKca 

UBR CnBHa OTPHUaTenLHOrO MlOOHa B opra 

HB'IeCKOM CTa6BnLHOM a30TOKBCnOM pa.IJ. -

Kane B ero aMBHe, a TaK:>Ke TeMnepaTypHa R 

3aBBCBMOCTL apeMeHB penaKcauuu . P e -

3ynLTaTW 3TBX BCCne)J.OBaHBH OTKpWBalOT 

HOBWe B03MO:>KHOCTB B3y'leHBR pa3nB'IHWX 

CTeneHeii CB060.IJ.W 3neMeHTOB KpBCTannB 

'IeCKOH peweTKB . 

-
H3y'leHa eepo.R11fHOC11fb 3axea•a " -M e-

3oHoe eooopoooM eoobl e wupoKOM UHIIfep 
eaAe 11feMnepa11fyp 0111 -120 oo +440°C . 
0.IJ.H03Ha'IHO onpe.IJ.eneHo HanpaaneHBe nepe 

pacnpe.IJ.eneHBH JneKTpOHHOB nnOTHOCT B 

CBR3B 0-H, BW3BaHHOrO o6pa3oBaHBeM BO

.IJ.OPO.IJ.Hoii CBR3H. IIony'leHHwe pe3ynLTaT w 

xopowo cornacyroTcR c MO.IJ.enLJO TepMB 

qecKoro pa3pyweHBR BO.IJ.OPO.IJ.HWX CBR3 e ii 

BO.IJ.W. 

H3MepeHa eepo.R11fHOC11fb 3axea•a " --M e-
30Hoe eooopoooM eoo1>1, exoo.R~qeu e c o 
c•ae aKeaKoMnAeKcoe /6onee 30 coe.IJ.B 

HeHBii/. IloKa3aHo, 'ITO so acex cnyqag x 

BXO:>K)J.eHBe MOneKyn BO.IJ.W B COCTaB aKBa 

KOMnneKca conpoao:>K.IJ.aeTcR nepepacnpe 

)J.eneHBeM JneKTPOHHQH nnOTHOCTB MOne 

Kyn BO.IJ.W, npBBO.IJ.RUUIM K nOHB:>KeHBlO 3neKT · 

pOHHOH nnOTHOCTB B aTOMaX BO.IJ.OPO.IJ.a. 
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YKa3aHo, 'ITO 6onLwoi BKna.IJ. B JTOT 3414leKT 

BHOCRT KBCnOpO.IJ.CO.IJ.ep:>KaUUie aHBOHW N03, 
SO 2-- ClO- . 

4 • 4 

liCCJie.liOBa Hli.H 

3aeepweH 3KcnepuMeH11f no uccAeooea
HUIO C noMOIII biO MIO· Me3opeH11f2eH06CK020 
U3Ay'leHUJI B3MeHeHBH B JneMeHTHOM co

CTaBe opraHB3Ma 6enwx Kpwc nBHBB Bu

cTap, HaXO.IJ.BBWBXCJI B Te'leHBe Tpex He)J.enL 

Ha BCKYCCTBeHHWX cnyTHBKaX 3eMnB 

"KocMoc-605" B "KocMoc-690". AHanB3 

npOBO.IJ.BnCR no )J.eCRTB 3neMeHTaM: OT yr

nepo)J.a .IJ.O KanLUBR. IloKa3aHo, 'ITO 3ne

MeHTHwi COCTaB opraHB3Ma :>KBBOTHWX cy

mecTBeHHO He B3MeHHnCR nocne noneTa . 

IIony'leHHwe .IJ.aHHwe no.IJ.TBep:>K.IJ.aJOT npe.IJ.

nono:>KeHBe 0 TOM, 'ITO no~ B03)J.eRCTBBeM 

f!laKTOpOB KOCMB'IeCKOrO noneTa He npOBC· 

XO.IJ.BT BWHOCa B3 OpraHB3Ma TaKBX Jne

MeHTOB, KaK f!locf!lop HnB KanLUBH, BMeeT 

MecTo nBWL nepepacnpe.IJ.eneHBe ux Me)I(.IJ.y 

TKaHRMB opraHB3Ma :>KBBOTHWX. 

BbmoAHeHbl U3MepeHu.R pacnpeoeAeHu.R 
2Ay6UHHbiX 003 U KUCAOpOOH020 OIIIHOWeHUJI 

Ha HeBTpOHHOM ny'IKe CO cpe.IJ.HeB JHeprB

eii a HecKonLKO coT AI3B, nony'leHHOM Ha 

BHeWHeii MBWeHB CBHXPOUBKnOTPOHa. H3-

MepeHB.II noKa3anu HanB'IBe wupoKoro MaK

CBMyMa B BO.IJ.e Ha rny6BHe 10-20 CM, 
3Ha'leHBe .IJ.03W B KOTOpOM npBMepHO B 2 pa-

3a npeawwano BXO.IJ.HYlO .IJ.03Y B COCTaBnR

no oKono 60 pao/'1. Co'leTaHBe 6naronpu

RTHoro .IJ.03Horo pacnpe.IJ.eneHB.II nony'leH

Horo HeiiTpOHHoro ny'IKa, no3BOnRJOIUero 

pe3KO yMeHLWBTL ny'leBylO Harpy3KY Ha 

noaepXHOCTL Tena, B HB3KOrO 3Ha'leHBR 

KBCnOpO.IJ.HOrO OTHOWeHBR no BCeii rny6BHe 

npOHBKHOBeHBR HeiiTpOHOB C03)J.aiOT HOBWe 

B03MO:>KHOCTB )J.nR nOBWWeHBR 3414leKTBB

HOCTB ny'leBOH TepanBB. 
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Pa3pa6olllaH HOBI>rii 3f/xPeKIIIUBHI>Iii Mello~ 

B TeOpHH COy~apeHHH peJHITHBHCTCKBX Jl~ep 

c JI~paw:u. YcTaHoBneHa JIBHaJI 3aBHCHMOCTb 
a:w:nnHTY~hl ynpyroro pacceJIHHJI •~pa A 
·~pow: B oT f!lyHKUHH TOJIIUIIHbl T A B ·~ep 
A u B B onTH'lecKow: npt:~ene H B 
npH6nK*eHHH HeKoppenHpOBAHHOrO pac-
npe~eneHHJI HyKnOHOB B •~pax. Dpu 
3TOM noKa3aHo, 'ITO 3HaHHJI IIIYHKllBO-

Hana FIT A' T B ! ~ocTaTO'IHO ~· Bbi
'IHcneHHJI YHOrHX f!IH3H'leCKHX xapaKTepH
CTHK Jl~epHOrO B3aHYO~eHCTBHJI. 

Dony'leHo 3aMKHYTOe Bhlpa)l(eHHe ~nJI 

flla30BOH f!lyHKUHH aw:nnHTy~bl pacce JIHHJI 
•~pa •~pow:, KoTopoe paHee 61o1no H3BecT
HO B BH~e ~BoiiHoro p•~a. UpoH3Be~eHbl 

o6mHpHble 'IHCneHHble paC'leTbl, n03BOn HB
WHe ~ocTHrHyTh xopomero cornacHJI JK
cnepuw:eHTanbHbiX pe 3yn~oTa TOB pa3nH<£HbiX 
rpynn c pa3BHToii Teopueii. 

Ilpe~AOJtteH M€11100 C06Clii8€HHI>IX CO

CIIIOJIHUU OAJI paC'I€1110 C€'1€HUU 83Q UMO

oeiiCIII8UJI aOpOH08 81>1COKUX 3Hepzuii C .RO

paMU. DoKa3aHo, 'ITO MeTo~ 3KBHBaneHTeH 
Mo~enu MHoroKpaTHoro pacceJIHHJI, y qu
TbiBAIOIUeii Heynpyroe 3KpaHuposaHHe . B 
KBapK-napTOHHOH MO~enH noKa3aHO, 'ITO 
HecTpaHHble KBapKH B a~poHe c Bepo JIT
HOCTLIO OKOnO 50~ HaXO~JITCJI B naCCHBHOY 
COCTOJIHHH, CO~ep)l(a~eM TOnLKO 6biCTpble 
napTOHbl. CTpaHHble KBapKH npoBo~JIT B 
naccHBHOM cocTOJIHHH 75~ BpeMeHH. D oKa-
3aHo, 'ITO B aCHMnTOTHKe no 3HeprHB He 
B03HBKaeT YHBBepcanLHOrO a~pOHHOr~ ce
'leHBJI B He cy~eCTByeT a6COniOTHO " q ep
HbiX" o6'LeKTOB. DpoBe~eHHhlii aHanH3 n pa
Ben K noHHMaHBIO pJI~a 3KCnepaMeHTanL
HbiX JIBneHBH, B TOM 'IHCne He~aBHO o6-
Hapy)l(eHHOrO B JKcnepaMeHTe OHJIH -«<>HAJI 
flla.KTa H3MeHeHBJI CKOpOCTB pOCTa HaKn OHa 
ce'leHaii ynpyroro pacceJIHHJI qacTBU Bbl
coKHX 3Hepraii JI~paMB no cpaBHeHBIO c 
HyKnOHaMB. 

Ilpu U3Y'I€HUU IIIO'IHI>IX perueHUU Oey

MepHI>IX MOOeAeii B KBaHTOBOH TeOpBB nonJI 
ycTaHoBneH pR~ HeB3BeCTHbiX paHee 
CBOHCTB CBMMeTpBH B CKpLITLIX 3aKOHOB 
coxpaHeHBJI. 

KpynHhie 

3KCTiepHM8HTBAbHWe 

YCTBHOBKH, 3A8KTpOHHKB, 

YCKOpHT8AH 

OcyrqecmeAeH ¢u3U'IecKuii 3anycK Ha 

ny'IKe 70- T3B ycKopumeA.R KpynHeiimero 
cneKTpOMeTpa CO CTpHMepHLIMB KaMepa
MH - ycTaHOBKB PHCK. Uony'leHLI nepBble 
CTepeof!loTorpafllaa B3aB~O~eHCTBHH OTpa
JlaTenbHbiX 77 -, K -Me30HOB H aHTBnpoTOHOB 
C Jl~paMH HeCKOnbKBX JneMeHTOB. 

BeeoeHa 8 oeiicmeue noAJIPU308QHHQJI 

"3QMOpOJtt€HHQJI" npomOHHQJI MUIU€HI> 06'Le
MOM 60 eM 3~nJI accne~oBaHBJI nonJipH3a
llHOHHbiX JIBneHBH npH BLICOKBX 3HeprHJIX. 
MHmeHh CMOHTapoBaHa Ha ny'IKe cepnyxoB
cKoro YCKOpBTenJI B BXO~BT B KOMnneKC 
annapaTyphl ~nJI JKcnepaMeHTa "Upo3a", 
BKniO'laiOIUHH TaK)I(e 80- KaHanLHbiH HeiiT
pOHHbiH H raMMa-~eTeKTOpLI. 

Br.rnoAHeHI>I ucn~>rmaHu.R Ha ny'IKe cep

nyxoecKozo ycKopullleA.R nepBoii oqepe~a 

cneKTpoMeTpaqecKoro KOMnneKca "rHne
poH", npe~Ha3Ha'leHHoro ~nJI accne~oBaHBJI 
ranep3apJI~oBoo6MeHHbiX npoueccoB Ha 
ny'IKax rr- a K -Me3oHoB. 

H3zo•oeAeHI>I ijUAUHOpu'lecKue nponop

ijUOHQAI>Hbre KQM€pbl OemeKmopa 3apJI)I(eH
HbiX qacTBU ycTaHOBKB APEC, B TOM qacne 



KaMepa HOBoro Tuna - renuxou.nanLHaB. 
KaMepa u 3neKTPOHBKa ycTaHOBKB ucnLI 
TaHLI Ha nBHBB c 3BM M -6000. 

Bt.ucHeHa npupooa "cuA t.Homo'IHozo" 
peJICUMQ pa6011fbl Op€UfP08biX KQMep, BC
nonL30BaHBe xoToporo o6ecne~uaaeT BLI -. 
COKYIO noMeX03a~B~eHHOCTL KaMepLI H 
n03BOnBeT ynpOCTBTL 3neKTpOHBKY C~eMa 
BH!llopMauuu. ITony'leHLI !lloTorpa!lluu pa3 -
pB,na, noKa3LIBaiOIUBe, 'ITO pe)KBM o6ycnoB 
neH o6pa30BaHBeM CTpBMepOB, 3aTyXaiOIUBX 
B Heo,nHopo,nHoM none curHanLHoii npoaono 
KB I puc. 22/. C ucnonL30BaHBeM Hoaor o 
pe)KBMa B3rOTOBneH B BCnLITaH KOMnneKT 
12 .npeii!lloBLIX xaMep pa3MepoM 0,5x0,5 M ~ 

Pa3pa6omaHo 15 HOBbiX 3AeKmpoHH biX 
6AoKoe, B ocHOBHOM B cTaH,napTe KAMAK , 
,nnB BLinOnHeHBB !llB3B'IeCKBX BCCne,nOBaHBH; 
B3rOToaneHo 6onee 400 6noxoa u npoae 
,neHo OCHaiUeHBe BMB 3KCnepBMeHTOB; B3 -
rOTOBneHa MBKpo- 3BM B CTaH,napTe 
KAMAK Ha ocHoBe KOHTponnepa c MBKP -
npoueccopoM. )J;anLHeiimee pa3BBTBe n -

r a/ 6/ 
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ny'IBn na6opaTOPHLIH UeHTp o6pa60TKB BH
!llopMaUBB. 

Bt.rnoAHeH 3Ha'lumeAbHt.rr1 o6oeM pa6om 
no peKOHC111PYK~UU CUHXpO~UKA0111pOHQ 

B CBnLHOTO'IHLIH !lla30TpOH, B TOM 'IBCne 
B3rOTOBneH 3neKTpOMarHBTHLIH KaHan CBC
TeMLI BLIBO,IJ;a nyqxa, npoae,neHLI KOHTpOnL
HLie B3MepeHBB Tonorpa!lluu nonB Ha Mo
.nenu MarHBTHOH CBCTeMLI yCKOpBTenB, npo
Be,IJ;eHa cepBB pac'leTOB no OnTBMB3aUBB 
napaMeTpoa CH- 3nexTpo,na, pa3pa6oTaH 
3CKB3HLIH npoeKT CBCTeMLI ynpaBneHBB yc
TaHOBKOH "cl>". 

Ha u3oxpoHHOM ~UKAompoHe Y-120M 
B lfHCTBTyTe B,nepHOH !llB3BKB qCAH 
/P)Ke)K/ nony'leHLI ny'IKB pa3nB'IHLIX BO
HOB B COOTBeTCTBBB C TeXHB'IeCKBMB yc
nOBBBMB. Tox ycxopeHHLIX npoTOHOB co
cTaBnBeT I = 40 MKA npu cxaa)KBOCTB 
Q = 2. OcyiUeCTBneH BLIBo,n nyqxa c 34Ml!ex-

TBBHOCTLIO 600/o npu 40 M3B B 700/o npu 
30 M3B. YcxopeHLI BOHLI .neiiTepHB, re
nuB-3, renuB-4 . 

e/ r z/ r o/ 

Puc . 22. <Pomozpa¢uu pa 3p JH) a e npoeoAO'IH OU KaMep e: a / - nponop4UOHOAbHblli; 6 / - zeuzepoecKuu; e; -

npOMeJifyiiO'IHbiU; Z, 0/ - ClllpUMepHbiU peJifUM pa60IIlbl . CmpeAKU HQ CHUMKOX YK03bi6QIOII nOAOJifeHue CUZHQAb· 

Hou npoeoAoKu. 
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Pa6oTa c~Hxpou~KAOTpoHa 

Ta6Aut~a 5 

----------------------------------------------------
WW B~A pa6oT 

1 • 3Kcnep~MeHTanbH~e pa6oT~ 

no ¢~3~Ke 

2. ~ccneAOBaH~fl OTAena 
C~HXpO~~KnOTPOHa 

3. noArOTOBKa K pa6oTe ¢~3~4eCKO~ 
annapaTyp~ ~ TexHonor~4ecKafl 

noArOTOBKa ycKop~Tenfl 

4. 3KcnnyaTa~~OHH~e npOCTO~ 

5. PeMOHTH~e ~ MOHTa*Ho
HanaA04H~e pa6oT~ 

6. Pa6oTa Me30HHoro TpaKTa 

7. Pa6oTa c~cTeMbl 11 MarH~THO~ 

paCTfl*K~ 11 

8. Pa6oTa c~cTeMbl 11 B4-pacTfl*K~ 11 

BpeMfl /s 4acax/ % 

5597 84,4 

153 2,3 

795 12,0 

87 1 '3 

1781 

2041 

1910 

1455 



Ha 70- T3B YCKOpUIIeAe 6 IlpOJI6UHO OCYJ11eCJI6AeH 
~U3U'IecKuii 3anycK ll'pynHeiiwezo cneK•poMe•pa co 
c•puMepHI>IMU KaMepaMu - ycllaHoeKu PHCK. IloAy'le
HW nepewe c•epeo~omozpa~uu e3au.Moc}euc•euii o•p u
ua•eAI>HWX rr- ,K - Me30H06 U aHJIUnpOJIOH06 C Jl(}paMU. 

06cyxc}eHue pe3yAI>JiaJioe 
nepewx ucnw.aHuu KaMepw. 

TpynM cneJIUaAuc•oe U3 
T ,4P eeOeJI MOHJiaJtt ~OJIO

pezucJipaJiopoe, u3zo•oe
AeHHWX 6 .UouJieHe. 



CtiopJCa MoOY.NI U3 UC1Cpo6WX KaMep 
yc.a•oen •runepoH". npe()Ha3Ha'leH
Ho41 eM.- uccAe()osaHu zunep3apJI(}oeo
o6MeHHWX npofleCC06 Ha ny'IICGX "-- U 
K-:. Me3oHoe yc~egpu•e.u H~B3. 

Co.Jc)aH ICOMnAeJCc anrtapa•ypw (),u uc
CAebosaHuil Ha ycrcopu•eAe H~B3 no
,upu3afiUOHHWX JI6AeHUil 6 06MeHHOM 

1111 - pacceJIHUU. ,lfAJI yc•aH061CU "Hpo-
aa• CMOH.Upo6GHW 80-KaHaA.HW6 
Heil•poHHwil u zaMMa- ()e•erc•opw. 



,lfA.II yclllaHoeKu APEC /aHaAu3alllop pe(;Kux co61>1111Uii/ 
U3ZOIII06AeHI>I J#UAUH(;put~eCKUe nponOpJ#UOHQAI>HI>Ie Ka· 
Mepl>l. Ha CHUMKaX: 3111an c6opKU KQMepl>l H060ZO 
•una zeAUKou(;aAI>HOii /cAeea/, ycmpoucmeo (;A.If 
HaHeceHu.lf cmpunoe /cnpaea/, c•eH(; (;A.If ucn1>1111aHU.If 
KaMep /6HU3y/. 



Yc~~aHoerca 

o6pa•Hozo 
HIIJI nuoHoe. 

ClAJI U3y'leHIIJI 
3Aerc•popoJitlle· 

B xolle coeMec•Hwx 3Kcne· 
puMeH•oe no u3y'leHUK> 
3Kc•peMaA.HO yc}a.AeHHWX 
o• AUHUU c•a6UA•Hoc•u Jlllep 
06HapyJiteHO 7 H08.lX U30" 
•onoe. Hlle• Hac•poiiKa 
UOHHOZO UC.O'IHUKQ MQCC• 
cenapa•opa u AeH•onpou•· 
Hozo yc•poiic•ea yc•aHoe· 
KU HPHC- .RCHAIHI. 

Ycne•Ho pa3eueae•c.JI co•pyOHU'Iec•eo Aa6opa•opuu 
c ReHuHzpallcrcUM uHc•u•y•oM JIOepHoii -u3uKu. 



llpeijU3UOHHbiU U3MepumeAbHbiU KOMn

AeKC OAJI u3y<~eHUJI paouoaKmueHbiX 

HYKAU006 n0360AJie/ll npoeOOU/IIb UCCAe-

006QHUJI C nOMOJIIbiO pa3AU'IHbiX noAy

np0600HUK06biX cneKIIIpOMelllp06 HQ AU

HUU c 3BM EC-1010. 

• • 
• • • 

• - "' . ., if' • 
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Jla6opa TopHH 

5I,IJ;epHbiX 
c:., 

peaKQHH 

Ba:lKueiwuM ,ZJ;OCTH:lKeuueM na6opaTo

puu B HCTeKmeM ro,ZJ;y 6LIJI nyCK HOBOrO 

ycKopuTeJI.tl - 'leTwpexMeTpoaoro H3oxpou

uoro ~HKJIOTpoua T.tl:lKeJILIX uouoa - Y-400. 

Ha KOHe'IHOM pa,D;Hyce noJiy'leH HHTeHCHB

HLIH ny'IOK HOHOB aproua. 

Hoawii ~HKJIOTpou coopy:lKeH B npe,ZJ;em.

uo KopoTKHii cpoK - 3a TPH ro.D;a. llpoeK

THpoaauue, H3rOTOBJieHHe H MOHTa:lKyCKO· 

pHTeJI.tl BLinOJIHeHLI Jla6opaTopueii .tl,ZJ;epHLIX 

peaK~Hii coaMeCTHO c OnLITHhiM npoH3BO,ZJ;

cTBOM u .D;pyrHMH no,ZJ;pa3.D;eneuu.IIMH OHJIH. 

B uayquo-uccne.D;oBaTeJihCKHX pa6oTax 

OCHOBHLie YCHJIH.tl KOJIJleKTHBa Jia6opaTO· 

pHH 6LIJIH CKOH~eHTpHpOBaHLI Ha pa6oTaX no 

nOHCKY CBepXT.tl:lKeJILIX 3JieMeHTOB B npupo

,ZJ;e. )l;anhueiimee pa3BHTHe nony'IHJIH pa6o

TLI no CHHTe3y TpaucypaHOBLIX 3JieMeHTOB, 

H3y'leHHIO MeXaHH3Ma .tl,ZJ;epHLIX peaK~HH. 

Jionhmoe BHHMauue y.D;eJI.IIJIOCh pa6oTaM no 

npaKTH'IeCKOMY HCnOJih30BaHHIO .tl,ZJ;epHO- 4iu-

3H'IeCKHX 

<iiHJihTpOB, 

MeTO,ZJ;OB: • C03,ZJ;aHHIO .tl,D;epHLIX 

pa,ZJ;Ha~uouuoMy MaTepuanoae-

,ZJ;eHHIO, aKTHBa~HOHHOMY auaJIH3Y. 

HayqHo-Hcc~e~oBaTe~hCKHe 

pa6oThi 

noucK caepxnnKeJihi 3JieMeHTOB 

B npHpO,ll;HblX MaTepHaJiaX 

B pe3yAblllallle 3KcnepuMeH1IIOB no no
ucKy e npupooe ceepxiiiJIJKeAbiX 3AeMeH1IIOB 
/CT3/ o6uapy:lKeu ueH3BeCTHhlii pauee 

cnouTauuo ,ZJ;eJI.IIInHiic.tl uyKJIH,ZJ;. O.D;HHM H3 

uau6onee aepo.IITHLIX .IIBJI.tleTC.tl npe,ZJ;nono

:lKeuue 0 TOM, 'ITO 3TOT HYKJIH,ZJ; npHHa,ZJ;

Jie:lKHT K o6nacTH CT3. Y'IHTLIBa.tl Manwe 

KOH~eHTpa~HH HOBOrO HYKJIH.D;a/-10-l}/z/ 

B HCXO,ZJ;HLIX 06'heKTaX, ,ZJ;Jl.tl ,ZJ;eTaJihHOrO 

H3y'leHH.tl ero caoiicTB ueo6xo.D;HMO npuMe

H.IITh BLICOKO'IYBCTBHTeJihHhle CeJieKTHBHLie 

MeTO,ZJ;LI, a TaK:lKe pa3pa6aThiBaTh XHMH· 

'leCKHe MeTO.D;LI KOH~euTpupoaauu.tl CT3. 
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Haa6on&mee BHRMaH&e y~enRnoch 

3Kcnep&MeHTaM no KOHlleHTp&posaHRIO C T 3 

&3 ra~poTepM llenexeHa. lihlnR acnhiTaHhl 

cnoco6hl R3Bne'leHRR CT3 &3 pacconos, 

BKniO'IaJOmRe ROHHO • 06MeHHYJO xpoMa TO

rpa!l>RJO Ha pR~e pa3nR'IHhiX CMOn, 3KCTpaK 

llRIO R OCa)l(~eH&e rR~pOOKRCe:ii npR pa3 -

n&'IHhiX pH • . 0Tpa6aThiSanRCh TaK)I(e M e 

TO~hl OCa~RTenhHOH XRMRR, 3KCTpaKQRB 

R 3neKTpOnR3a, KOTOphle np&MeHRnRCh B 

na6opaTOpHhiX ycnOBRRX npR KOHQeHTpRpo 

BaHRR axTRBHOCTR CT 3 &3 o6paJnos aHROH 

&o·o6MeHHoii CMOnhl R )l(eneJo-MapraHne 

BhiX KOHKpeQRH. 

Xnop&~Hhle Ha Tp&eso-LtnhllReB:Lle BO~bl 

Ha llenexeHe o6na~aJOT HeKoTophiMR oco -

6eHHOCTRMR, KOTOphle JaTpy~HRIOT KOH · 

QeHTpRpOBaHHe HOBOrO ByKnR~a; n03TOM Y 

B nporpaMMy pa6oT 6:LlnR BKnJO'IeHhl RC • 

cne~OBaURR TepManhHhiX BO~ R3 ~pyrRX 

perROHOB. 
HapR~Y c reoTepMan&HhiMR so~aMR a c 

cne~osan&ch TaK)I(e )l(ene3o·Mapraaneshl~ 

5 

~ 

~ 
~ 3 
\J 

'o 

2 
~ 

~ 1 

•;:, 

~ 0 

~ 
~ -1 
\i 

'Y . 2 L 1 

~ a_., 
0 

~L..L____,_ 
-KJ ·9 

' .t 

-8 -7 ·6 -5 

tl; Cv 

• • ~-z, P'/a.' 
f.I/ CMNHI

•c F.- l"'n --

""" • t. f'l~opumw 
• • r~ 

'l'tt""'NO 

·~ -J 

Puc. 23. 3aeucuMoc•• y~eA•Hou aK•ueHoc•u cn oH· 
•aHHozo ~eAeHuA e o6pa3uax o• KOHueH•pauuu ypa Ha . 

KOHKpenua rny6oxoso~Hoii 'laCTR Taxoro 

oxea&a. 

0THOCHTenhHOe CO~ep)l(aHBe HOBOrO 

CnOHTaHHO ~enRmerOCB HyKnB~a B nony'leH· 

HhiX o6paJuax onpe~enxnoc& no 34>1l>exTy 

CnOHTaHHOrO ~eneHBH, perBCTpHpyeMOMY 

Ha HeiiTpOHHhiX ~eTeKTOpax B COnHHOH max· 

Te. PeJyn&TaThl 3KcnepaMeHTOB no KOH

neHTpaposaHBJO CT3 npe~cTasneHhl Ha 

puc. 2~ Ha KOTOpOM noKa3aHa y~en&HaB 

aKTHBHOCTh pa3nR'IHhiX o6pa3QOB B JaB&

CRMOCTR OT KOHQeHTpaQBB ypaHa. YpaH 

HBnReTCH npaKTB'IeCKR e~BHCTBeHHhiM BC· 

TO'IHRKOM !l>oHa CnOHTaHHOrO ~eneHBH B 

~aHHhiX 3KCnepBMeHTaX. ~OH, KOTOphl:ii MO

)I(eT 6h1Th o6ycnosneH cnoHTaHHLoiM ~ene

HBeM KIOpBH, KanB!l>OPHBH BnB nnyTOHRH, 

nonasmBMB B uccne~yeMLoie o6pa3llhl B pe

Jyn&TaTe Bhlna~eHBB H3 aTMOC!l>epLoi BnR 

B peJyn&TaTe JarpH3HeHBH B na6opaTOPRR, 

onpe~enxncx &3 an&!l>a-cneKTpos o6pa3QOB 

C nOMOlllhiO 6onhWOH ROHR3aQROHHOH KaMe

phi /puc. 24/. Bo scex cnyqaxx noT 

RCTO'IHHK !l>oHa 6Lln no ypOBHIO BenB'IRHhl 

Ha HeCKOnhKO nopB~KOB HB)I(e ypOBHH !l>oHa 

OT CnOHTaHHOrO ~eneHBB npBMeCR ypaHa . 

YcTaHosneHo, 'ITO cpe~HRii yposeH&ax

TBBHOCTB HOBOrO CnOHTaHHO ~enBmerOCB 

HyKnu~a s paJnB'IHLoiX npapo~HLoiX o6beKTax 

COCTaBnHeT 0,2·0,5 ~eneHRH B CYTKR Ha 

xanorpaMM. 3Ta oneHKa nony'leHa Ha oc

HosaHBB H3MepeHBH aKTRBHOCTB HeKOTO

phiX MeTeOpHTOB, MOnO~LoiX py~, o6pa30-

BaBWHXCH B peJynhTaTe ecTeCTBeHHOrO OT

nO)I(eHHR B paiioHe ru~poTepM llenexeHa, 

HeKoTophlx CBRHllOBo-nBHKOBhiX py~ B 

rny60KOBO~HLoiX )l(eneJO·MapraHQeBhiX 

KOHKpeQRH. ~ng OllhiTOB BLoi6&panRCh o6-

pa3Qhl , B KOTOphiX CO~ep)l(aHRe ypaHa He 

npeshlmaeT /3-5/ · 10- 6 z/z. 
B peJyn&TaTe 3KCnepuMeHTOB npu6na· 

3RTenhHO ycTaHOBneH ypoBeHh aKTRBHO· 

CTR CDOHTaHHOrO ~eneHRH B RCXO~HOH'Ie· 

nexe&cxoii so.ne /2 . 10-3 oeA/Kz . cymrcu/, 
li>aKTOp o6orameHRH 3TOH aKTBBHOCTR B 

CMOne COCTaBnHeT - 100. IlpRMeHeHBe paJ· 



,fCrnoo 

-2640! -2.300t 

Puc. 24. Cxe.wa f4UAUHOpu'lecKou Ka.wepl>l c ceiiiKou 
0/IA HQ6/IIOOeHUA a - cneKflpOB o6pa3f408 nAOIIIQOI>IO 
4000 CM ~. Pa3Mepl>l YKQ3QHI>I 8 MU/1/IUMe•pax. 

nH'IHbiX MeTO,IJ.OB KOHUeHTpHpOBaHHJI no-

3BOnHnO nony'IHTL o6pa3ULl, B KOTOpLlX 

y,IJ.enLHaJI aKTHBHOCTL CnOHTaHHOrO ,IJ.ene

HHJI B 100-200 pa3 BLlWe, 'leM B CMOne, 

H COCTaBnJieT BenH'IHHY ~. 100 OeA/KZ·CY111KU. 
O.u.HaKo a6conroTHaJI aKTHBHOCTL 3THX o6-

pa3UOB He CTOnL BbiCOKa He 6onee 

1-2 oe.A/cy111KU. CywecTBeHHoe yaenu'leHue 

a6conroTHOH aKTHBHOCTH, a cne,IJ.OBaTenL

HO H a6conroTHoro co.u.ep)l(aHHJI CT3, Tpe-

6yeT nepepa60TKH 6onLWHX KOnH'IeCTB HC

XO,IJ.HOrO CblpLJI. 

)J;OCTHrHyTbiH ypoBeHL KOHUeHTpHpOBa

HHJI HOBOrO HyKnH,IJ.a n03BOnJieT npOBeCTH 

3KcnepHMeHTbl no onpe.u.eneHuro ero Mac

coaoro qucna, nopJI.IJ.KOBoro HOMepa, no 

H3y'leHHro oco6eHHOCTeicnoHTaHHoro.u.ene

HHJI. }J;nJI H3MepeHHJI KHHeTH'IeCKOH 3HeprHH 

OCKOnKOB ,IJ.eneHHJI HOBOrO HyKnH,IJ.a 6Llna 
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C03,IJ.aHa ,IJ.BOHHaJI HOHH3aUHOHHaJI KaMepa 

c nnOiua.u.Lro o6paJua 4000 eM 2, noJBo

n11rowa .11 H3MepJITL B coana.u.eHHH 3Hepruro 

o6oux ocKonKOB c paJpeweHHeM 3~. Ha 

puc. 2 3 HH)I(HJIJI ropH30HTanLHaJI nHHHJI no

Ka3LlBa eT ypoBeHL y.u.enLHOH aKTHBHOCTH, 

KOTOpLlH ,!J.On)l(eH 6LlTL ,IJ.OCTHrHyT, ,IJ.nJI TOrO 

'IT06Ll CTano B03M0)1(HLlM npOBO,IJ.HTL H3-

MepeHH JI"C 3Toi KaMepoi. BepxHJIJI nHHHJI 

noKa3LlBaeT ypoaeHL, Heo6xo.u.HMLlH ,IJ.nJI 

onpe.u.e neHHJI nopJI.IJ.KOBoro HOMepa Hoaoro 

HyKnu.u.a. 

C o J.u.aHa MeTO.U.HKa .u.n11 u.u.eHTH~HKaUHH 

CT3 B cneuuanLHO no.u.roToaneHHLlX o6pa3-

uax- M HWeHJIX C HCnOnL30BaHHeM BLlHy)l(-

10 20 
£, KGHG/lbl 

JD 
Puc. 25. ,lley.wepHwu cneK•P OCKOAKOB oeAeHUA, 3a· 
pezuc•pupoeaHHwu npu o6Ay'leHuu MUIIIeHu /xu.wu
'lecKaA nepepa6o•Ka o6pa3f40B Me•eopu•a AAAeHoej 
UOHQMU 4 He. YKa3aHW /lllHUU OOUHQKOBOU nOAHOU 
KUHeflu'leCKou 3Hepzuu. MaKCUMYM npu E KII H := 145 M3B 
o6ycAoeAeH oeAeHue.w Aoep TI- Bi. O.oeAI>HI>Ie u.w
nyAI>CI>l npu E - 175 M3B BI>I3BQHI>I oeAeHue.w AOep 
ypaHa I ··1 0 9 a•o.woe/. 
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Ta6Auua 6 
PacnpocTpaHeHHOCTb JneMeHTOB c Z _ 50 B ranaKTH'IeCKHX KOCMH'IeCKHX nyqax H ConHe'IHoli 

cHcTeMe no OTHoweHHJO K .AJipaM rpynnbl lKeneJa. 

z TpeK~ 8 on~8~Hax . npRMaR per~cTpa~~R PacnpocTpaHeHHOCTb 
RAeP 

~3 MeTeOp~T08 8 CTOnKaX 3MYDbC~~. 3DeMeHT08 8 ConHe4HO~ 
nnacT~K08 C~CTeMe 

NTp NZ / NF e NTP Nz / NFe Nz/ N Fe 

2 50 4850 1 '5 . 1 0 -- 5 477 1 '8. 10-5 3 '4. 10-5 

?: 70 2425 5,6· 10-6 195 7' 5. 10-6 8 '7. 10 - 6 

2 80 1094 2, 4 ·1 o-6 

2. 86 420 9· 10-7 28 7 ·1 0-7 1 '1. 10-7 

2. 90 * 11 0 1, 8 · 1 o-7 - ~ 1 '1. 1 o-7 

-
* - B npe)lnonolKeHHH, 'ITO TOnbKO TpeKH C L2: 710 MKM o6ycnoBneHbl .AJlpRMH C aTOMHblM HOMepOM Z ~ 90 . 

.neaaoro .neneHRJI no.n .neiicTBHeM a - 'laCTHU 
ulf'KnoTpoaa Y- 200. Kana6poao'IHLie Hl
MepeHHJI c o6paJuaMH JonoTa H y paaa no
KaJana, 'ITO MO>KHO 06Hapy:>KHTL > S.10 7aTo
MOB CT3 aa cl>oae 10 11 a TOMOB ypaaa, ecna 
nonHaJI KHHeTH'IeCKaJI 3HeprHJI OCKOnKOB 
.neneHHJI CT3 npeBLimaeT 220 M3B . 

liLinH npoae.neHLI HJMepeaax I p uc. 251 
aa o6paJuax, nony'leHHLIX MeTo.noM r aJoaoii 
XHMHH H3 MeTeOpHTa Annea.ne H H3 HeKO
TOpLix npo.nyKTOB 'leneKeHCKHX pac conoa. 
~OCTHrHyTLIH npe_nen 'IYBCTBHTen LHOCTH 
cocTaaan 10 8 aTOMOB CT3 B MHWeHH. 

Hccne.noaaaa BOJMO>KHOCTL npoae.neaax 
3KcnepaMeHTOB no onpe.neneaaro Macco
aoro 'IHCna HOBOrO HyKnH.na C n OMOJ.UbiO 
Mace- cenapa Topa a aa6nro.neHHIO 3cl>cl>eKTa 
CnOHTaHROrO .neneHHJI Ha npHeMHOM YCTpoii
CTBe cenapaTopa. KoaTponLHLie 3KCnepa
MeHTLI, B KOTOpLix npoao.nanocL pa J.nene
HHe no MaccaM nerKHX aaanoroB CT3, 
noKaJana, 'ITO 3cl>cl>eKTHBHOCTL cenapauaa 
cocTaBnJieT 5-10~. 3To noJaonxeT npoao
.naTL accne.noaaHHJI c o6paJuaMH aecoM 
2- 3 2, HMeiOIUHMH aKTHBHOCTb CnOHTaHHOrO 
.neneHHJI oKono 10 oeA/cymKu. 

H3.wepeHbl OAUHbl 5000 mpeKoe, co-
3oaeaeMI>IX KOCMU'IeCKUMU JIOpaMU C Z?: 50 
B OnHBHHaX HeKOTOpLIX M·eTeOpHTOB. Ilony
'leHHLie pelynLTaTLI o pacnpocTpaaeaaocTH 
TJI:>KenLIX KOCMH'IeCKHX x.nep cornacyiOTCJI 
C _naHHLIMH _nnJI pacnpOCTpaHeHHOCTH 3ne
MeHTOB ConHe'IHOH CHCTeMLI H C pelynL
TaTaMH, nony'leHHLIMH B OnLITaX no npJIMOH 
perHCTpaUHH C nOMOIUbiO CTOnOK TpeKOBLIX 
.neTeKTopoa I ma6A. 61. 

YcTaaoaneaa aepxHJIJI rpaaaua pac
npocTpaaeHHOCTH CBepXTJI:>KenLIX x.nep B 
KOCMH'IeCKHX nyqax Ha ypOBHe 13·91 10-3 

OT HHTeHCHBHOCTH Jl_nep rpynnLI ypaaa -
TOPHJI. 

CHHT€3 

H HCC~eAOBaHHe CBOHCTB 

TpaHapepMH€BbiX H30TOllOB 

MHozo'IUCAeHHI>Ie 3KcnepuMeH1111>1 no 
CUH.e3y ceepX111JIJICeAbiX 3AeMeH11106 B peaK
UHJIX nonHOrO CnHJIHHJI He BHeCnH JICHOCTH 
B npo6neMy CYJ.UeCTBOBaHHJI ranoTeTH'Iec
KHX x.nep B o6naCTH Z?_ J10 H N -184 . 
HaTepnpeTaUHJI peJynLTaTOB 3THX 3Kcne
PHMeHTOB HeO.nH03Ha'IHa H Tpe6yeT _nonon-



HHTenbHOrO H3y'leHHJI. ll03TOMY npe,nCTaB
nJieT HHTepec .nanLHeiiwee Hccne.noaaHHe 
CTa6HnbHOCTH T JI:>KellbiX JI,D;ep C Z > 100. 

CucmeMamu~ecKoe uccAeooeaHue cnoH
maHHozo ,neneHHJI H30TOnOB Kyp'laTOBHJI 
I Z = 104/ npHBeno K ycTaHoaneHHIO HHoro 
xapaKTepa 3aBHCHMOCTH nepHO,IJ;a CnOHTaH

HOrO ,neneHHJI TC. L\. OT HyKnOHHOrO COCTa
Ba JI,D;ep Kypqa TOBHJI no cpaBHeHHIO C HMeB
weii MecTo 3aBHCHMOCTLIO T (N) ,nnJI 

(' . J[ . 
Cf, , Fm H JneMeHTa 102. HoaaJI 3aBHcH-
MOCTL HaXO,IJ;HT Ka'leCTBeHHOe 06bJICHeHHe 
B paMKaX ,IJ;HHaMH'IeCKHX paC'IeTOB npOHH
uaeMOCTH 6apbepa .neneHHJI, cornacHo Ko
Top~M CKa'IOK B CBOHCTBaX npH nepexo,ne 
OT 3neMeHTa 102 K Kyp'laTOBHIO CBJ13aH 
C HC'Ie3HOBeHHeM BTOporo nHKa ,IJ;Byrop-
6oro 6apbepa. 

KaK cne.ncTBHe noJianeHHJI y3Koro o.n;Ho
rop6oro 6apbepa y Jl,nep Kypqa TOBHJI H 6o
nee TJI:>Ken~x JneMeHTOB TeopHeii npe.n
cKa3~BaeTCJI nnaaHaJI (jlyHKUHJI T c .. ,1. (N) 
H CKa'IK006pa3HOe yMeHLWeHHe (jlaKTOpOB 
3anpeTa Ha cnoHTaHHoe .neneHHe Jl,nep c He
'leTHLIM 'IHcnoM HyKnOHOB /puc. 27/. 

I I I I 
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Puc. 27. 3aeucuMoc•" nepuoooe cnoH•aHHozo OeAe· 
HUA OAA U30•onoe C 'IUCAOM N = 157 o• nopAOK06020 
HOMepa 3AeMeH•a. 

73 

B CBJ13.H c 3THM onpe.neneHa aeTBL cnoH

TaHHor .neneHHJI /a cne.noaaTenLHO, H 
napuHan LHoro 3Ha'leHHJI T c.L\. I H3oTonoa 
262105 H 263 106 , paHee H,IJ;eHTH$HUHpOBaH
H~x no a -pacna.ny. 

3KcnepHMeHT~ npoae,neH~ Ha ny'IKe 
HOHOB l 80, YCKOpeHH~X Ha 200- CaHTHMeT
poaoM H3oxpoHHOM UHKnoTpoHe. HcnonL3o
aanacL ycTaHOBKa, pa6oTaiOIUaJI no npHH
UHny MarHHTO(jloHa, C ,IJ;llHHHOH HHKeneBOH 
neHTOH C60pHHKOM aTOMOB OT,IJ;a'IH H 
TpeKOB~MH ,neTeKTOpaMH OCKOllKOB. 

B Ka'leCTBe peaKUHH CHHTe3a 6~nH 

a~6paH~ cne,nyJOIUHe: 
249Bk cl so.5nf62 105 H 249Cf ctso.4n)263 10G. 

H,neHTH$HKaUHJI H30Tonoa a~nonHJinacL 
nyTeM H3MepeHHJI nepHo,noa nonypacna.na 
H (jlyHKUHH B036y:>K,neHHJI. 

B n epaoM cnyqae Ha6nJO,nanacL cnoH
TaHHO .nenJIIUaJICJI aKTHBHOCTL c T 1~ 
= 35~~0 c, BO BTOpOM - C T l/2 = 0.64~~'7i~c. 
B JKcnepHMeHTax 6~no ycTaHoaneHo, 'ITO 
,IJ;OMHHHPYJOIUHM THnOM pacna,na 060HX H30-
TOnOB JIBllJieTCJI He a - pacna,n, a CnOHTaH-

oe .neneHHe, .nonJI KOToporo cocTaBnJieT 
-60~ ,nnJI 262 105 H -70~ ,nnJI 263 106. 

H3 3THx 3KcnepHMeHTOB, a TaK:>Ke H3 
TeOpHH cne,nyeT, 'ITO BpeMeHa :>KH3HH T JI
:>KenbiX H30TOnOB C Z ~ 107 He CTOllb KaTa
CTpO(j)H'IeCKH ManLI I puc. 26/, KaK 3To 
cne.noaano H3 npocTeiiwHx 3KCTpanonJIUHH. 

Bax HI>IM npoMexymo~HbJM 3111anoM npu 
nepexooe OT H3BeCTH~X H30TOnOB 3neMeH-
TOB c Z> 104 K CT3 JIBnJieTcJI CHHTe3 
108-r JneMeHTa. llpoae,neH~ JKcnepH-
MeHT~ , HaueneHH~e Ha CHHTe3 H30TOnOB 
108 Jn eMeHTa B peaKUHJIX 207 •208Pb+ 58 Fe 
H 226 Ra +- 48Ca. ,[J;nJI nepBOH peaKUHH ycTaHOB

Ka perHcTpHpoaana Jl,npa, Hcn~TbiBaiOIUHe 

cnoHTaHHoe .neneHHe c T C.L\. ?: 0,1 MC. 

llony'leH aepxHHH npe.nen ce'leHHJI o6pa3o
BaHHJI H30TOnOB 108 3neMeHTa a< 
:S /2-7-3/ · 10-35cM 2, 'ITO npHMepHO B 100 pa; 
HH:>Ke OUeHOK, OCHOBaHHbiX Ha ,naHHbiX 0 Ce
'leHHJIX aHanorH'IHLIX peaKUHH 208pb +54 Cr 
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Puc. 26. Cuc•eMallluKa nepuoooe cnoHIIIaHHoz o oeAe HUA 
AOep 0111 ¢epMuA oo 3AeMeHIIIa 106 . T, .. 

1
. - f( N l. 

B 
208P b +- 55Mn, BCnOJih30BaHHLIX .llJIJI CHH

Te3a 106 H 107 :meMeHTOB . ll03TOMY pe-

3YJILTaT OnLITOB, no BCeH BH.llBMOCTH, 03-

Ha'laeT , 'ITO .llJIJI H30TOnOB 263- 265 108 
T 112 ~ 0,1 MC. 

llpO.llYKTaMH peaKUBH 226 Ra+48C a ,llOJI)K

HLI 6LITh TJI)I(eJILie H30TOnhl 27 1. 272 108 , 

KOTOpLie no OUeHKaM HMeJOT T 1. ' l ·--1 1 ... . 
-10 - 10 c. O.uHaxo B 3KcnepHM eHTax 

He Ha6mo.uaJIOCh HH O.llHOrO co6LITH JI cnOH

TaHHoro .ueneHHJI c T 
1 2 

_:: 1 MC, 'IT O .uaeT 

aepxHHH npe.uen a < ~ -10-35cM 2 • He Ha-

6Jl10.uanc.ll TaK)I(e a - p~cna.u 255 F m - .uoqep

Hero npo.uyxTa ueno'IKH a - pacna.ua 27 1 108 , 

'ITO .uaeT npe.uen a :5 10- 34 cM 2 /puc. 28/ . 

~aJILHeiimee nOBLillieHHe 'IYBCTBBTeJIL

HOCTH H 3KCnpeCCHOCTH 3KCnepHMeHTOB JIB

JIJieTCJI Ba)I(HhiM He TOJILKO ,llJIJI nOJiy'leHBJI 

,llaHHLIX 0 CTa6HJihHOCTH TJI)I(eJILIX H30TO

noB 108 3JieMeHTa, HO H .UJIJI nony'leHBJI 

HH$OpMaUHH 0 BepOJITHOCTH nOJIHOrO CJIHJI

HHJI HOHOB 48 C a c 226 Ra , 'ITO cy~ecT
BeHHO .ll1IJI OUeHKH B03MO)I(HOCTH CHHTe3a 

CT3 a peaxuuJrx 
248cm + 48c a u .up • 

IIpoeeoeHo uccAeooeaHue ocHoeHbiX xa
paKmepucmuK pacnaoa CHJILHO.lleJIJIIUHXCJI co

CTaBHLIX Jl,llep, o6pa3y10IUHXCJI B peaKUHJIX 

CJIBJIHHJI C HOHaMH 48Ca . MumeHH H3 208pb , 

2_%l 8i H H3 ecTeCTBeHHOH CMeCH H30TOnOB 

TI o6nyqanucL ycxopeHHLIMH uoHaMu 4Sc a 

npH MaKCHMaJILHhiX 3HeprHJIX 224, 236 H 

223 M3B cooTBeTCTBeHHO . B 3THX peax

UBJIX H3MepeHLI HHTerpaJILHLie BLIXO.llLI npo 

.llYKTOB 246 Cf .' 252 F m. , 254 F m H 255Fm B 

-1-.. 

<lJ 
~ 
"-

-5~ 
I' 

~ 
~ 

-10 

~ -15 
!12 f/(6 150 fjll 

~{ 
31fU1i'p(JI'f. 
nped~ 

f58 

......._ l{l'mH.N 

-o- ~. N 

T? 

f62 f66 
lluc/110 Hi'UrryooHOt! N 

Puc . 28. Teope•u~ecKue 3Ha~eHUA Tco~l · u 3Kcnepu
MeHIIIaAI>HI>Ie npeoeAI>I , noAy~eHHI>Ie e pa6o111ax no cuH· 
111e3y u3o111onoe 108 3AeMeHIIIa. 



RHTepsane OT Maxcawam.aoi 3HeprRR ny'IJCa 
,!J.O 6apbepa cnRJIHRJI ROHOB 48Ca C JI,IJ.pa • 
MR MRlDeHR. Tax xax 3JCcnepRMeHTW npose· 
.D.eHw s6nR3R xynoaoscxoro 6ap~oepa en••· 
HRJI accne,IJ.yeMwx JI,IJ.ep, TO npe,IJ.nonara· 
nOCb, 'ITO BeCb B3MepeHHbli BbiXO,!J. R30TO· 
nos CBJI3aH c pa3nR'IHWMB xaaanaMR ,IJ.e • 
B036y~,IJ.eHBJI COCTaBHOrO JI,IJ.pa. llony'leHbl 

RHTerpan~oawe ce • 
'leHBJI, npocyMMBpOBaHHble no BCeM 803 • 
MO~HbiM 

.D.Y~BM K 
acnapBTenLHWM KaaanaM, se • 
o6pa3o&aHBIO ,IJ.aaaoro B30Tona 

B npose,IJ.eao cpasaeaae ax c pac'leTHWMB 
l•a6A. 7/. MeTO.IJ. pac'leTa /puc. 29/ oc· 
BOBaR Ha CTaTBCTB'IeCKOM paCCMOTpeHBB 
npouecca ,IJ.e&o36Y~.D.eHBJI cocTasaoro JI,IJ.pa 
B clJepMa·ra3o&oM npa6n~eHBB .D.n• nnoT· 
HOCTB yposaeii. Ha scex cTyneHJIX acnapa· 
Ten~oaoro KacKa,IJ.a, KPOMe nocne,IJ.Heii, ac· 
nonL3osanac~o ~B.D.JCoxanen~oawe 6ap~oepw 

,IJ.eneHBJI, 3aBBCJIIUBe oT yrnosoro MOMeHTa, 
aa nocne,IJ.aeii cTyneHB acnonb30Banacb se • 
nB'IBHa 6apbepOB ,IJ.nJI OCHOBHOrO COCTOJIHBJI 

PeaKI..II-I.R MaKc.Ena~Ha6n~AaeMw~ 
1-!0HOB 48Ca I-130TOn 

M3B 

ecTTl + 48ca 223 246cr 

252Fm 

208Pb + 48Ca 224 246Cr 

254Fm 

252Fm+255Fm 

209Bi + 48 Ca 236 246cr 

252Fm+ 255 Fm 

75 

JI,IJ.ep. P e3ynLTaTw npase,IJ.eaw B •a6A. 7. 
,D;n• scex B3y'leHawx JI,IJ.ep nony'leHo xa • 
'lecTseaaoe cornacae pac'leTawx B 3Kcne • 
pRMeHTanbHbiX CYMMapHWX BHTerpanbHbiX 
Ce'leHBi . 

H3M epeH&I eepoJI•Hoc•u 3ana30&reaKr 
111ezo oeAeHuJI B30Tonos 248 Es I Q B = 

= 3,0 M 3B/ R 242 Bk jQ f3. = 3,1 M3B/. 
llpa cTon~o Manoi 3HeprBB {3 ·pacna,IJ.a ,IJ.e· 
neaae np oacxo,IJ.BT B rny6oxono,IJ.6apbepaoii 
o6nacTB . AaanB3 nony'leaawx 3Ha'leHBi se· 
poJITHOCTei 3ana3,IJ.WBaJOIUero ,IJ.eneHBJI B30 • 
Tonos Es B Bk noKa3an, 'ITO swcoTa 
6apbepa ,IJ.eneHRJI HeHTpOHO,IJ.eciJBUBTHbiX B30 • 
TOnOB Cm B Cf COCTaBnJieT 6,0±0,5 M3B. 
TaJCBM o6pa3oM ycTaaosneao, 'ITO swcoTa 
6apbepOB ,IJ.eneHBJI npaJCTB'IeCJCB He MeHJI· 
eTCJI B wapoKoM ,IJ.Bana3oHe Z B A ·oT 
Th .IJ.O Cf. 

Ta611u14a 7 

~ 3KCri . ~pac1.1. 

CM 2 M3B CM 2 M3B 

I 1 , 3~0 , 21 · 1 o -30 7,8 ·10-31 

/2~0,51 ·10 - 31 1,9·10-31 

14,0~0 , 61·10 
-29 1 • 4. 10-29 

14,2~0 , 81. 10 
-30 1,5·10-30 

I 1 , 2~0 , 21 . 1 o -30 1 '1.10-30 

13,9~0 , 81·10-31 3,2·10-31 

19,3~1 , 61.10-31 1 '2 ·1 0 - 30 
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Puc. 29. Pac'le•HI>Ie !jyHK!4UU eo36yJtCOeH uJI OAJI peaK!4Uii 208Pb+ 48 Ca, 205'11 + 48Ca u 209Bi + 48Ca.CIIIpeAKaMu 

0603HO'IeHW MQKCUMQAI>HWe 3Hepzuu UO H08 48 Ca 8 Aa6opa•opHOU CUC.eMe. 

Mexa HH3M 

B3aHMO]leHCTBH51 

T51:>KeJibiX HOHOB 

C 51JlpaMH 

Hay"'aAUCb paaAU"'Hble xapaKIIrepucmu
Ku, B TOM 'IHCne H MaCCOBOe pacnpe.nene

HHe OCKOnKOB .neneHHJI, o6pa3}'10mHX CJI npH 
.neneHHH 237Np, , 238 u, , 242 Pu H 243 Am 
HOHaMH 4He B .IJ.HanaJOHe :me prHii 

24-36 MaB c :uenbiO onpe.neneHHJI Jasa

CHMOCTeii BKna,na CHMMeTpH'IHOrO H a CHM

MeTpH'IHoro cnoco6os .neneHHJI OT 3HeprHH 

B036~.neHHJI. ~nJI 3Toro acnonLJos ancJI 

KOppenJI:UHOHHi>IH MeTO.IJ. H3MepeHHJI 3Hep

rHH napHWX ~parMeHTOB, KOTOpWii fi0 3BO-

nJieT KHHeMaTH'IeCKH BW.IJ.enHTb npo:ueccw, 

CBJIJaHHWe c nonaoii nepe.naqeii HMnynbca 

. 6oM6ap.IJ.HP}'IO~eii 'laCTH:UW JI.II.PY MHWeHH 

/peaK:UHJI nonaoro cnHJIHHJI/. 3HepreTa

qecKoe pa3peweHHe nonynpoBO.IJ.HHKOBWX 

.IJ.eTeKTOpOB OCKOnKOB B TaKOH fiOCTaHOBKe 

OfiWTa 6wno He Xy)Ke 5~, 'ITO fi03BOnJinO 

onpe.nenJITb Macey c TO'IHOCTbiO ne xy)Ke 

±2,5 Maccoswx e.IJ.HHH:U. Bwse.neHHwii ny'loK 

a -qacTH:U c 3HepreTH'IeCKHM paJpeweHH

eM He xy)Ke 1 ~ 6wn nony'leH Ha :UHKno

TpoHe Y- 200. BapHa:UHJI 3HeprHH a - qac

TH:U OCy~eCTBnJinaCb BWBO.IJ.OM ny'IKa C 

pa3nH'IHWX pa.IJ.HYCOB ycKopeHHJI 6e3 yxy.n

WeHHJI 3HepreTH'IecKoro paJpeweHHJI. llpa 

MHHHManbHOH 3HeprHH B036~.IJ.eHHJI BO BCeX 

cny'laJIX OT'IeTnHBO npOJIBnJIIOTCJI .IJ.Ba na-



Ka, o6ycnoaneHHLie BnHJIHHeM o6ono'leK. 

C poCTOM 3HeprHH B036y)I(JJ.eHHJI COCTaBHO

ro Jl,ll.pa ,ll.nJI acex Jl,ll.ep ua6mo,!J.aeTCJI yae

nH'IeHHe BKna,ll.a CHMMeTpH'IHOrO ,ll.eneHHJI, 

npH'IeM B cnyqae ,ll.eneHHJI COCTaBHOrO Jl,ll.

pa 247Bk Ha'IHHaeT OT'IeTnHBO npOJIBnJITLCJI 

TpeTHH nHK, COOTBeTCTBYIOllUIH CHMMeTpH'I

HOMY ,ll.eneHHJO I puc. 30/. 3ToT peJynL

TaT MO:lKHO, no-BH,li.HMOMy, paCCMaTpHBaTL 

KaK yKa3aHHe Ha TO, 'ITO npH CHMMeTpH'I

HOM ,ll.eneHHH 247 Bk npOJIBnJieTCJI BnHJIHHe 

3aMKHYTOH o6onO'IKH Z = 50 B TaKOH :>Ke 

CTeneHH, KaK BnHJIHHe o6onO'IKH C Z = 82 
npH acHMMeTpH'IHOM ,ll.eneHHH. B paMKax 

,li.Hcl>4JY3HOHHOH MO,ll.enH C y'leTOM o6ono-

5 

Macca OCKOJJKa 

Puc. 30. Maccoe1>1e pacnpeoeAeHUJI ocKOAKoe OeAe· 
HU.II, o6pa3YIOJIIUXC.II e peaKJIUU 2 43 Am + 4 He npu 
pa3AU'IHI>IX 3Hf!PZU.IIX a • 'IQC.UJI. 
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z 
Puc. 31. 3aeucuMoc•~> pac<~e•Hwx eepo.II•Hoc•eu W(Z) 

npu •pex 3Ha<~eHU.IIX epeMeHu oui/HfJy3uu t . 3Hepzu.ll 
UOH06 apzoHa - 222 M3B. 
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Puc. 32. CneKIIIPI>I noAHOU ICUHeiiiU'IeCKOU :JHepzuu pacnaoa OBOUHOU JIOepHOU CUCIIIeMbl e CAY'IOJIX, KO ZOa 

Aez~euMu (/ipazMeHII!aMu JIBAJIIOIIICJI u3o111onr.1 :JAeMeHII!oe 0111 zeAUJI oo a3o111a . C111peAKU y~ea3r.rea10111 er.rxooHr.re ~ey

AoHoec~eue 6apr.epr.1 OAJI c(/iepu'lec~eux f/pa zMeH•oe . 

qeqH~x nonpasoK npoaHanH3HpoBaH~ Mac
cos~e pacnpe~eneHHx npo~yKTOB pacna~a 

TJDKen~X COCTaBH~X CHCTeM, o6pa3}'10ll.UIX
CX npH B3aHMO~eHCTBHH X~ep 238U H 
24 3Am c TX)I(en~MH HOHaMH. IIonyqeHHax 

OUeHKa BpeMeHH )I(H3HH COCTaBHOH CHCTe
M~ -10- 19 c 6nH3Ka K TOH, KOTOpax Tpe-
6yeTCX ~nX CTaTHCTHqeCKOrO paCCMOTpe
HHX npouecca ~eneHHX cocTaBJi~x x~ep 

/puc. 31/. 

H3y'laAaCb POAb a - KAacmepHOU KOH(Ju
zypaf4UU B 3BOJUOUHH H pacna~e ~BOHHOH 

x~epHoil cHcTeMbl I .!VIC/, cllopMHPYIOIUeil-

• CX B rny60KOHeynpyrHX CTOnKHOBeHHXX 
cno)I(H~x x~ep. B peaKUHH 107 ' 109·Ag+ 40 Ar 
/285 M 3B/ 6LmH H3MepeHbl 3HepreTHqec
KHe ClleKTpbl H ceqeHHX o6pa30BaHHX H30-
TOllOB renHx: 3He , 4 He , 6 He ~nx yrna 
B~neTa 40°.a TaK)I(e yrnos~e pacnpe~e
neHHX 3neMeHTOB OT BO~OpO~a ~0 yrne
po~a. YcTaHosneHo, qTo 3HepreTHqecKHe 
cneKTp~ H30TOllOB renHX HMeJOT cilopMy , 
no~o6HyJO 3HepreTHqecKHM cneKTpaM 6o
nee TX)I(en~x npo~yKTOB rny6oKoHeynpyrHx 
nepe~aq /puc . 32/, ceqeHHX HX o6pa3o
BaHHX no~qHHXIOTCX Qqq -CHCTeMaTHKe 
/puc. 33/, a yrnosoe pacnpe~eneHHe a-
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Puc . 33. Q qq -cucllleMalllurra ce-.eHuu o6pa3oeaHU.II u3o111onoe :JAeMeH•oe 0111 zeAu.ll oo HeoHa . .S rn) u 

/l (p) - nonpaerru Ha HecnapueaHue OA.II nepeoaHHI>IX e pearr~uu Heu•poHoe u npollloHoe . 

qaCTHU aCHMMeTpH'-IHO B C.U.M. OTHOCH
TeJibHO yrna 90 " . 3TH .IJ;aHHble ll03BOJI.IIIOT 
c.nenaTb BbiBO.IJ;, l{TO 3aperHCTpHpOBaHHble 
a - qaCTHUbl B OCHOBHOM .RBJI.RIOTC.R npo
.IJ;YKTaMH pacna_na a - KJiaCTepHOH KOH<iJH
rypaUHH ,[J;JIC. TaKa.R KOH<iJHrypaUH.R <lJop
MHpyeTC.R B npouecce 3BOJIIOUHH HCXOAHOH 
)J;JIC. 06pamaeT Ha Ce6.R BHHMaHHe CHJibHOe 
.noMHHHposaHHe a -KaHana cpe.nu .npyrux 
KaHanos peaKUHii: nepe_naqu: ceqeHHe o6-
pa3osaHH.R a -qacTHU Ha .nsa nop.R,nKa npe
BblmaeT ceqeHHe o6pa3oBaHH.R JIJ06oro .npy
roro npo,nyKTa rny6oKoHeynpyrux nepe
_naq, HeCMOTp.R Ha TO, l{TO llO Z H A .R.D;pO 

4H e Hau 6onee y.naneHo OT ucxo.nHoro .R,n
pa 40 Ar . 

B CRQ11fUC11fU'I€C KOM nOOXOOe BblllOJIHe
Hbl pacqeTbl yrnosblx pacnpe.neneHHH Heii:T
poHOB, o6pa3YJOIUHXC.R npH pacna_ne COCTaB
HbiX .R,nep npu o6nyqeHHH MHmeHeii: OT Ge 
.IJ;O U pa 3JIHl{HbiMH T.JI)KeJibiMH HOHaMH . llo
Jiy'-leHO y nosneTsopuTeJILHoe cornacue npu 
HCllOJib3 BaHHH 3Ha'-leHHH TeMnepaTypbl, co
OTBeTCTBYIOIUHX CHCTeMa THKe, llOJiyqeHHOH 
npH aHa JIH3e BpeMeH )KH3HH COCTaBHbiX 
.R,nep I p uc . 34/. 
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Puc. 34. Yz.,roewe pacnpeoeAeHuJf Heii•po Hoe, o6· 

paayKJIIIUXCJf npu 06Ay'leHUU 209J3j UOHQMU 16(1 U 22Ne 
C 3Hepzueii 137 U 174 M3B COOIII6eiiiCIII6 e HHO . \ • 

3KCnepu.weHIIIQAI>Hiole IIIO'II(U 6 Aa60paiiiOpHOU CUCIIIeMe , 

0 • 3KCnepu.weHIIIQAI>HWe IIIO'IKU 6 CUCIIIe.w e 14eH111pa 

UHepJ4UU . 

l1 CCJie ,D;OBaHMe 

a TOMHbiX 

CTOJIKH OBeHMH 

B 3KcnepuMeHIIax c ycKopeHHWMU uo
HOMU Ni, Kr , Nb, Xe u Bi / 3 Hepra.ll 

BOHOB -1 M3B/HyKA./ npo.IJ;oJDKana cL ac

cne.IJ;OBaHB.II CBOBCTB KB83BMOneKyn .llpHoro 

peHTreHOBCKOrO B3ny'ICHBJI B MCX8HB3M8 

B036}')K.IJ;CHBJI BHyTpeHHBX 3nCKT pOHHLIX 

o6ono'leK. YcTaHoaneH O.IJ;HOCTynea 'laTLIB 

xapaKTep o6pa30BaHBJI B8K8HCBB B 2pa • 
COCTO .. BBB B .IJ;BYXCTyneH'I8TLIB .IJ;n.ll lsa -
COCTOJIBB_. TJI:lKCnLIX KB83BMOneKyn . HJy· 

'ICBa 38BBCBMOCTL CC'ICHBJI BOHB38IUIB K • 
o6ono'leK oT napaMeTpa CTonKHoBea a• npa 

pacce.IIHBB Ni + Ni. 

ny'40K UOHOb 

E ·6 M3b/HyKAOH 

I · 10 11 uoHob / ceK. 

rJ1• 1 c11 2 

MOHOKpUCTOAAU'4eCKO~ MUWeHb 

(ct - 5r .. up / cM2 , ¢ ?!:1cM2) 

= 10001111 

gereKTOP 

nDJUTPOHOb 

•• eo-

HOnpobheHue KPUCTOMO

zpacj)u'ieCKOU OCU MU WeHU e. 
6 e •. 2· 

3AeKTPOHHO - onru4eC K O~ 

cuqeMo gAR PO)QeheHu l 
e+ , e- U '6' - KbOHTOb 

Z011MO- KbOH fbi 

Puc . 35. Cxe.wa 603MOJKHOZO 3KCnepu.weHIIIa no paa
OeAeHUKJ aiiiOMHOii u JfOepHoii Ko.wnoHeHIII noau111poH· 

HOZO cneKIIIpa C UCnOAI>306QHUeM 3!/HJeKIIIQ llleHeii HQ 

MOHOKpUCIIIQAAU'IeCKOU MUIUeHU . 

,/{.11.11 ucc.AeooeaHUJf npor4ecca poxoeHuJf 
n03UIIpOH06 6 ceepxKpUIIU'IeCKOM none .IJ;BYX 

CTanKBB810IQBXCJI T Jl:lKCnLIX BOHOB npe,IJ;nO

:lKCH OpBrBHanLHLIB MCTO.IJ; 3KCnepBMCH" 

TanLBOrO paJ.IJ;eneHBJI 8TOMHLIX B JI.IJ;CpHLIX 

U03BTpOBOB, OCHOB8HHLIB Ha B03MO:lKHOCTB 

pa3.IJ;eneHBJI BpeMeHHLIX KOMUOHCHT MCTO· 

.IJ;OM TeHeB B 3KCnepBMCHT8X Ha MOHOKpB

CTannB'ICCKBX MBDieH.IIX I puc. 35/. 

3KcnepHMeHTa~hHaH 

annapaTypa 
H HayqHo-npHK~a~Hbie 
pa6oTbi 

Pa3pa6oJIOHbl oea Q6JfOHOMHblX MHOZO
MepHWX U3MepulleAt.Ht.rx MOOYAJf, pa6oTaiO-



UUIX ua nHHHH ~ 3BM MHucx-32: Mo,nynL 
raMMa- raMMa - COBna,neHHH .Z.nJI ,nByMep
uoro aMnnHTy,nuoro auanH3a H Mo,nynL 
,D;BITM .nn• ,nayxnneqeaoro apeMs- nponeT
uoro cnexTpoMeTpa. Pa3pa6oTaH xoMnnexc 
6noxoa KAMAK ,nn.11 opraHH3a:UHH MHoro
MepHLIX H3MepeHHH, n03BOnHBWHH OCyt:ueCT
BHTL npoae,neHHe Tpex 3KCnepHMeHTOB Ha 
nyqxax ycxopHTeneii Y-200 H Y-300. Co-
3,nau peuTreHOBCKHii cnexTpoMeTp ua nony
npOBO.Z.HHKOBOM ,neTeKTOpe C pa3pemeHHeM 
ue xy)l(e 180 3B. Co3,naua ycTauoaxa .nn• 
nOHCKa CBepXTJI)I(enLIX 3neMeHTOB B npH
po,ne C nOBLIWeHHOH 34MlleKTHBHOCTLIO pe
rHCTpa:UHH HeiiTpOHOB H 3anyCKOM OT raM
Ma-xaaHTOB. Pa3pa6oTaH xoMnnexc anna
paTypLI .nn• ycxopHTens Y-400: Mo,nyns
Top BLICOKO'IaCTOTHOrO reuepaTopa, HH
TerpaTOp TOKa, KOMMyTaTop MHOronaMenL
HLIX npo6HHKOB, perHCTpaTOp - H3MepHTenL 
pacnpe,neneHHJI HHTeHCHBHOCTH ny'IKa no 
pa,nHycy. 

Co3,naua 3nexTpouuas annapaTypa .nn• 
onpe,neneHHJI Mace npo,nyKTOB s,nepHLIX pe
ax:uHii no H3MepeHHIO apeMeHH nponeTa .llo
nyqeuuoe apeMeHHoe pa3pemeHHe 0,8 HC 

n03BOnJieT onpe,nenJITL MaCChi TJI)I(enLIX 
npo,nyKTOB C TO'IHOCTLIO ,no O.Z.HOH Maceo
BOB e,nHHH:ULI. 

llOOZOif06.11eHa 3KCnepUMeH111Q.IIbHQJI Me

mOOUKa ,nns H3MepeHHH COBna,neHHH OCKon
KOB 3ana3,nLIBaiOUlero .neneHHJI c X-nyqa
MH, HCnycxaeMLIMH npH K- 3aXBaTe HnH 
BHyTpeHHeii KOHBepCHH. 

Pa3pa6oTaH HOBLiii ,neTeKTop ocxonxoa 
,neneHHJI .Z.H3neKTpH'IeCKHH npo60BHLIH 
C'leT'IHK, n03BOnRIDUlHii Ha,ne)I(HO OT,nenJITL 
OCKOnKH ,neneHHJI OT nerKHX 3apR)I(eHHLIX 
'laCTH:U. 

,a.11.11 U3MepeHUJI epeMeHu npo.11ema npo
,nyxToB s,nepHLIX peaK:UHH C TJI)I(enLIMH HO
HaMH npHMeHeH TOHKHii naBHHHLiii ,neTex
Top, pa3pa6oTaHHLiii B QHJIH /PocceH-

81 

.noPIII, r ,D;P / ~ BpeMeHHOe pa3pemeHHe 3Toro 
,neTeKTOpa Ha HOHaX Xe paBHO - 370 nc, 
3HepreTB'Iecxoe pa3pemeuHe - 15~. Bo3-
MO)I(HOCTH npHMeHeHHJI naBHHHOrO ,neTeKTO
pa HCnLITaHLI B 3KCnepHMeHTaX no pac
CeJIHHID HOHOB lS6Xe Ha MHWeHH H3 30-
noTa /- 100 MKZ/CM 2/, HanLineHHOrO Ha 
.5.0 MKZ/ Cirf 2 yrnepo,nuyro no.nno)I(Ky. Pac
cesHHLie no,n yrnOM 45 ° HOHLI KCeHOHa,JI,n
pa oT,na'IH 3onoTa H yrnepo,na, npome,nmHe 
'lepe 3 naBHHHLIH ,neTeKTOp, perHCTpHpO
BanHCL nonynpOBO.Z.HHKOBLIM ,neTeKTOpOM. 
llpoae,neH ,nayMepHLiii auanH3 no apeMeHH 
nponeTa H OCTaTO'IHOH 3HeprHH npo,nyKTOB 
peaK:UHH 197 Au + 136Xe jpuc. 36/. 
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Puc. 36. )1eyMepHt.IU cneK•p pacce.IIHHt.IX UOH06 136 Xe 
u .110ep o•oa'lu 197 Au u 12 C. et.16u•wx U3 noOAo.r
KU /no ocu a6c11ucc npeoc•aeAeHo pacnpeoeAeHue 
no epeMeHu npo11e•a, no ocu opouHa• - oc•a•o'IHO.II 
3Hepzu.ll/. )111.11 cpattHeHU.II npueeOeH OOHOMepHWU 
cneK•p. 
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Puc. 37. TeMnepa•ypHwe 3a6ucuMoc•u CKopoc •u 111pa6· 

/leHU.JI n.IIOC.UKQ Vll.·l U CKOpOCIIIU IIPQ6/IeHU.JI pa3py

llleHHWX y'laC.K06 nOIIUMepa 600/llo lllpeKa II.JIXe/lloiX 

UOH06 VTp 0/I.JI UOH06 apZOHa U KCeHOHQ 6 /IQ6COHe . 

HccAeooeaHa eo3MOXHOC111b np u.weHe
HUJI MUKpOIIpOHa .IJ;nJI aKTHBa.QHOHHOr O cno

co6a onpe.neneuH.II ypaua B o6'heKTax cno:>K

uoro XHMH'IeCKOrO COCTaBa. IIJIOTHOCTL no

TOKa HeiiTpOHOB C 3HeprHeii 4,9 3B B 30He 

aKTHBa.QHH o6pa3.QOB COCTaBJIJIJia 

2 · 10 7 H/CM ~ C. 
llyBCTBHTeJILHOCTL onpe,IJ;eJieHHJI CO,D;ep

:>KaHHJI ypaua no H30Ton~ 239 U paaua 

1·10-
7 z/z, no H30Tony 39 Np - 1·10-6 z/z 

npu ucnoJIL30BaHHH .IJ;JIJI perHcTpa.QHH Ge -
.neTeKTopa c pa3pemeuueM 500 3B .IJ;JIJI 

3HeprHH E Y = 74,7 K3B. 

BwnoAHeH p.11o uccAeooeaHuu, uanpaa

neuuwx ua 6onee .neTaJILHOe H3y'leuue Me

xaHH3Ma o6pa3oBaHHJI nop B JI.D;epuwx 

~HJILTpax Ha Ha'laJILHOH CTa.IJ;HH HX ~OpMH-

poBaHHJI. C nOMOI.QLIO 3JieKTpOJIHTH'IeCKOH 

MeTO.IJ;HKH nony'leHLI ,IJ;aHHLie 0 3aBHCHMO

CTH CKOpOCTH TpaBJieHHJI pa3pymeHHLIX 

y'laCTKOB nOJIHMepa B.IJ;OJIL TpeKa TJI:>KeJILIX 

HOHOB OT BeJIH'IHHLI y.IJ;eJILHOH nOTepH 3Hep

rHH HOHOB npH pa3HLIX pe:>KHMaX TpaBJieHHJI 

nneHKH /puc. 37/. YcTauoaneuo uanH'IHe 

.IJ;HCnepCHH BpeMeHH CKB03HOrO npoTpaBJIH

BaHHJI nOJIHMepHOH nJieHKH H ee BJIHJIHHe Ha 

.nucnepcHJO pa3MepoB nop JI,ZJ.epuwx ~HJILT
poa. BwJicueuw oco6euuocTH o6pa3oBaHHJI 

nop Manoro .IJ;HaMeTpa /Meuee 0,1 MKM/. 
Bwnonueua 3KcnepHMeHTaJILHaJI o.QeHKa 

pa3MepOB 06JiaCTH pa,D;Ha.QHOHHLIX Hapyme

uuii, BLI3LIBaeMwx B naacauoaoii nneuKe 

YCKOpeHHLIMH TJI:>KeJILIMH HOHaMH. 

H3rOTOBJieHO 60JILWOe 'IHCJIO OnLITHLIX 

o6pa3.QOB B.IJ;epuwx ~HJILTPOB, npe,ZJ.Ha3Ha

'leHHLIX .IJ;JIJI HCnOJIL30BaHHJI npH pemeHHH 

pa3JIH'IHLIX npHKJia,IJ;HLIX 3a,IJ;a'l, a TaK:>Ke 

.IJ;JIJI npOBepKH 3~eKTHBHOCTH npHMeHeHHJI 

JI,D;epHLIX ~HJILTpOB B HOBLIX o6naCTJIX uay

KH H TeXHHKH. 

Pa3pa6oTKH 
B o6~aCTH ycKOpHTe~eH 

lJellblpexMe11fp06biU U30XpOHHbiU IIUKAO
IIPOH TJI:>KeJILIX HOHOB /Y-400/, BCTynHB

mri B CTPOH ,IJ;eHCTBYJOI.QHX ycTaHOBOK 

OHJIH, npe.nua3Ha'leH .IJ;JIJI awnoJIHeHHJI mu

poKoii nporpaMMLI Hay'IHLIX H npHKJia,IJ;HLIX 

HCCJie.IJ;OBaHHH. 0CHOBHOH ,IJ;Hana30H no MaC

COBOMY 'IHCJiy YCKOpJieMLIX 'laCTH.Q 

20 .$ A .$ 140, MaKCHMaJILHaJI 3HeprHJI 

-10 M3B/HYKA. Heo6xo.nuMwe .IJ;JI.II pJI.IJ;a 

npHKJia,IJ;HLIX HCCJie,IJ;OBaHHH 3HeprHH 

- 1-2 M 3B/HYKA. 6y.nyT o6ecneqeuw npaK

TH'IeCKH .IJ;JIJI BCeX HOHOB BnJIOTL .IJ;O A-:::_ 240 . 

)J.JIJI Mace A - 40 -"-70 HHTeHCHB-

HOCTL yCKOpeHHLIX HOHOB COCTaBHT 

10 13 - 10 1 4 t~aC11f./C. 3TOT ,IJ;Hana30H JIB

JIJieTCJI uau6onee 6naronpHJITHLIM .IJ;JIJI CHH

Te3a CBepXTJI:>KeJILIX 3JieMeHTOB. 

Hoawii ycKopHTenL npe.ncT aBnBeT co-



608 UHKJIOTpOH C a3HMyTaJibHOH BapuanueB: 

MarHHTHOrO nOJIJI OT 17 .IJ.O 27,5 K3 npH 

cpe.nHeB: seJIHl.JHHe 21,3 K3. HJoxpoHHaJI 

clJopMa MarHHTHoro noJIJI o6ecne1.fHBaeTCJI 

CTyneHl.JaTbiMH KOJibUeBbiMH liiHMMaMH H 

10 napaMH KOJibQeBbiX TOKOBbiX KOppeKTH

PYJO~HX xaTylllex. HMeeTCJI l.feTblpe napbl 

a3HMyTaJibHbiX TOKOBbiX KaTyllleK. Ha 

puc. 38 cxeMaTHl.fecxu npe.ncTaBJieH o6~uB: 

se.n MarHeTa Y-400. CoJ.naHbl ra3opa3-

PJI.Il.Hble HOHHble HCTOl.JHHKH .nyrOBOrO TUna 

C pa.neaJibHbiM BBO.IJ.OM B UHKJIOTpOH. 

~JIJI BbiBO.IJ.a nyqxa ycxopeHHbiX HOHOB 

H3 xaMepbl ycxopuTeJIJI Y -400 npuMeHJieT

CJI MeTO.IJ. 3KCTpaQHH nyl.JKOB C nOMO~bro 

06.IJ.HPKH Ha TOHKOH yrnepO.IJ.HOH nJieHKe 

I ·40-60 MKz/cM ~ /. Ilpe npoxo:>K.neHHH qac

THU C 3apJI.IJ.OM Z l TOHKOH MHllleHH, pac

nOJIO:>KeHHOH Ha BbiBO.IJ.HOM pa.neyce B6JIH3H 

ce~rrnopa 

Puc. 38. CxeMQIIIU'II?CKUii euo MQZHUIIIQ Y- 400. H3o

XPOHHQJI r/JopMa MOZHUIIIHOZO nOA.II o6ecne'IU6QI?IIIC.II 

ClllyneH'IQIIII>IMU KOAI>III?61>1MU IUUMMQMU U ]0 napaMU 

K0Abiii?61>1X IIIOK06biX KOppeKIIIUPYIOIIIUX KOIIIYIUI?K. HMe

I?IIIC.II 'll?lllblpe napl>l Q3UMYIIIOAbHI>IX I/IOK06biX KOIIIYIUI?K . 
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rpaHHUbl .IJ.O.JIHHa-xOJIM, 3aJ'JI.Il. HOHa B03pa

CTaeT .IJ.O BeJIHl.JHHbl Z
2

, 'ITO npHBO.IJ.HT K 

pa.nHaJibH OH HeyCTOHl.JHBOCTH .IJ.BH:>KeHHJI nyq

Ka H B biXO.IJ.Y l.JaCTHU H3 KaMepbl YCKOpHTe

JIJI. ~JIJI TJI:>KeJibiX HOHOB o6pa3yeTCJI cneKTp 

l.JaCTHU O.IJ.HHaKOBOH 3HeprHH, HO C pa3Hb1M 

3apJI.IJ.O , 'ITO n03BOJIJieT BbiBO.IJ.HTb O.IJ.HO

BpeMeH 0 HeCKOJibKO nyl.JKOB. ~JIJI nOJiyl.Je-

• HHJI xop omo cenapupoBaHHbiX ny"'KOB uc

nOJib3ye T CJI .IJ.BYX060pOTHbiH BbiBO.IJ.. ~aH

HbiH Me T O .II. .naeT B03MO:>KHOCTb ocymecT

BHTb n JiaBHOe peryJIHpOBaHHe 3HeprHH Bbi

Be.IJ.eHHOr O nyl.fKa nyTeM H3MeHeHHJI yrJIOBO

ro H pa.nHaJibHOrO nOJIO:>KeHHJI MHllleHH, 'ITO 

3KCnepHMeHTaJibHO npoBepeHO Ha UHKJIO

TpOHe Y- 200. 

Ilpo e eOeHbl 3KcnepuMeHIIIbl no BbiBOOy 

UOHHbiX ny'lKOB H3 Y- 400 B .IJ.BYX npOTHBO

noJIO:>KHbi X HanpasJieHHJIX. Pa3pa6a Thl-'la

JiaCb CH CTeMa TpaHcnopTHpOBKH BHeliiHHX 

nyl.JKOB, o6ecnel.JHBaro~aJI HX pa3BO.IJ.KY Ha 

.Il.BYX y p OBHJIX no 12 HanpaBJieHHJIM. ~JIJI 

npose.ne HHJI nepsooqepe.nHhiX 3KcnepuMeH

TOB Ha Y- 400 npOBO.IJ.HJiaCb pa6oTa no 

coJ.naHHro ycTaHOBKH .IJ.JIJI cenapanuu npo

.IJ.YKTOB JI.IJ.epHbiX peaxneB: /" Bacunuca "/, 

ycTaHOB KH .IJ.JIJI H3MepeHHJI MaCC H 3He·prHH 

xoppenu poBaHHhiX npo.nyxTOB JI.IJ.epHbiX pe

axnuB: c TJI:>KeJibiMH HOHaMH /.nsyxnJiel.fesoB: 

BpeMJI- n poJieTHbiH cneKTpOMeTp/, yeT a

HOBKH .IJ.JIJI HCCJie.IJ.OBaHHJI MHOrOHYKJIOHHbiX 

nepe.naq e rny6oxoHeynpyrux nponeccos 

/MarHHT HhiH cnexTpoMeTp MC-A/. 

~JIJI o6ecne1.feHHJI 3THX 3KCnepHMeH-

TaJibHbi X yCTaHOBOK C03.IJ.aeTCJI H3Mepu

TeJibHbiH neHTP Y-400. 

0CH06Hble (JU3U'leCKUe 3KCnepuMeHIIIbl 

npOBO.IJ.H JIHCb B HCTeKllleM ro.ny Ha UHKJIO

TpOHaX Y- 300 H Y- 200, BpeMJI pa60Tbl 

KOTOp X Ha 3KCnepHMeHTaJibHble HCCJie.no

BaHHJI B COOTBeTCTBHH C npo6JieMHO- Te

MaTHl.Je CKHM nJiaHOM COCTaBHJIO 3200 H 

3300 'l COOTBeTCTBeHHO. 





KoHc•PYKI4UJI 3/leK•poMazHu•a f4UKIIo•poHa Y-400no -

36011Ae• nOIIY'IU•I> 6 3030pe MeJtt~Y nOIIIOCQMU 6WCO· 

Kuil ypo6eH• MazHu•Hozo noAA. B f4UKIIo•poHe npu 

MeHA~CA UOHHI>Ie UC.O'IHUKU C pa~Ua.III>HI>IM 660~0M 

6 ycKopu.eA•. 

lly'IOK YCKOpeHHI>IX UOH06 

61>160~U.CJI U3 f4UKIIO•poHa 

6 cnef4UQIII>HYIO KaMepy ~IIJI 

6U3YQIII>H020 Ha61110~eHUJI. 

ny'IKa UOH06 U3MepJJIO.CA C 

noMOJ¥1>10 cne14Uaiii>HWX •o
K06WX npo6HUK06. 



IOc•upoeKa lleH•paAI>Hozo w•oKa u yc•aHOBKa KoH•aK
•oe 30KOpQ'IU6010!11eii nAaC.UHI>I pe30Ha•opa U30XPOH
HOZO IIUKAo•poHa Y- 400. 

BaKYYMHWii KOJICYX 
KOppeK•UPYIOIIIUX KO

•yaueK. 



MoH•ax Ka•yllleK 6 3a3ope Mexoy no.1110caMu IIUKAo
•poHa. 

HOOZ0.06KQ UOHHOZO UC.O'IHUKQ K yc•aH06Ke ezo 
6 IIUK.IIO.poH. 

MoH•ax cenopHwx HOK.IIaOoK Ha noAIOCHWiJ oucK 
MOZHU•a. 



llo~zo•oeKa K o6Ay~eHu~ Ha MUKpo•poHe o~epe~HoQ 
nap•uu zeoAozu~ecKux npo6. 

• 

Yc.aHoeKa ~JU o6Ay~eHUJI noAUMepHoQ nAeHKU npu 
npoU360~C.6f! Jl~epHWX ~UAt.•poe. 

llo~zo•oeKa onw•oe no nepeHocy npo~ynoe Jl~epHwx 
peaK11ua Me•o~oM a3po3oAr.HoQ c•pyu. 



Jlo()ellt. ()e•eK•opa (}JIA pezuc•paJ#UU pe()Kux co6w• uu 

CnOHIItlHHOZO i)e/leHUA no MZHOBeHHWM y- KBQHIItlM. 

JCaMepa i}JIA U3,Y'IeHUApeaK

fiUU BWH,YJit(}eHHOZO ()eAeHUJI 

Jlbep II 113MepeHUJI KUHe•u

'leCKOil 3HepZUU OCKOAKOB 

be/leHUJI. 

)lByMepHWil cneK•p BWH,YJit

()eHHOZO OeAeHUJI a-'lac•u

I#QMU npo()yK.OB XUMU'IeC

KOil nepepa6o•Ku B om.1•e 

no u()eH•~uKai#UU aapJIOa 

ceepxuJiteAozo aAeMeH•a. 



90 

Jia6opaTopH.H 
(.) (.) 

HeHTpOHHOH 

<PH3HKH 

B 1978 r. OCHOBHaJI ,D;eJITeJlbHOCTL Kon

neKTHBa na6opaTopHH 61a1na cocpe,D;oTo'leHa 

Ha 3asepmeHHH cllH3H'IecKoro nycKa HliP- 2 
6e3 TennOHOCHTenJI, no,D;rOTOBKe K 3Hep

reTH'IeCKOMY nycKy Hli P- 2 H BLinOJIHeHHH 

npe,D;yCMOTpeHHOB nnaHOM nporpaMMLI Ha

Y'IHLIX Hccne,D;oBaHHB. CocToJincJI cllH3H

'IeCKHB nycK HliP- 2 B HMnynLCHOM pe:>KHMe, 

s~a~nonHeHa nporpaMMa H3MepeHHJI napa

MeTpos HliP-2. Oc~ecTsneHLI neps~a~e H3-

MepeHHJI pa,D;HYCa JI,D;pa npH B036y:>K,D;eHHH 

,D;O 3HeprHH CBJI3H HeBTpOHa .06Hapy:>KeH 

pa,D;HaUHOHHLIB 3aXBaT HeBTpOHOB JI,D;paMH 

3He npH 3HeprHJIX 1-70 K3B. Hccne,D;o-

BaHo BnHJIHHe TeMnepaTypLI H H30TOnHOrO 

3aMeJ.QeHHJI Ha BpeMJI xpaHeHHJI ynLTpa

xono,D;HLIX HeBTPOHOB. H3y'leHLI xapaKTep

Hble paCCTOJIHHJI B KOMnneKCaX HeKOTOpbiX 

HMMyHorno6ynHHOB. Pa3pa6oTaH MeTO,D; HC

cne,D;OBaHHJI cerHeT03neKTpHKOB C nOMOJ.QLIO 

.D:HcllpaKUHH HeBTpOHOB nQ BpeMeHH nponeTa . 

PeaKTop HliP-30 pa6oTan, B CBJI3H c nyc

KOBLIMH pa6oTaMH Ha HliP-2, no COKpa

~eHHOMY rpacllHKy. Pa3BHBancJI H3MepH

TenLHO- BLI'IHCnHTenLHLIB UeHTp. 

HayqHo-Hcc~eAOBaTe~hCKHe 

pa6oTbi 
lboMepHbiH c,nBHr 

H8HTpOHHbiX pe30HaHCOB 

Ocy111ecmeAeH bJ nepebJe 3KcnepuMeH111bJ 
no o6HapyxeHUIO U3MeHeHUJI cpecJHeKeaopa
•u'IHozo paouyca Ropa ~<R 2> npH B036y:>K

,D;eHHH .D:O 3HeprHH CBJI3H HeiTpoHa. Hc

nonL30BaH npe,D;nO:>KeHHLIB B JIH~ MeTO,D; 

H3MepeHHJI H30MepHoro C,D;BHra HeBTpOH

HOrO pe30HaHCa B pa3HLIX XHMH'IeCKHX coe

,D;HHeHHJIX. HcKOMLIB C.IJ:BHr ~E B03HHKaeT 

B pe3ynLTaTe CBepXTOHKOrO 3neKTpH'IeC

KOrO B3aHMO,D;eBCTBHJI 3neKTpOHOB aTOMa 

C JI,D;pOM H OnHCLIBaeTCJI Bblpa:>KeHHeM 

~E = -\7!... e2 Z Ci ll/J(O) ! 2 ~ < R2 >, 
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r.ne ~ \ ljr(O) i 2 03Ha'laeT pa3HOCTb nnOTHOCTH · 
lneKTpouoa ua MecTe .II.D;pa .nn.11 accne.ny e
Moil napbl XHMH'IeCKHX coe.naueuail. C Ta
THCTH'IecKaJI TeopHJI npe.ncKa3J.IBaeT .no
aonLHO Manoe H3Meneuae pa.nayca ~<R2 > = 
= -0,01 T 2 , -0,1 tiJM, ae.nymee K o:>KH.na e
MOMY 3<lxJ>eKTY C.D;BHra pe3oHaHca -10-3 OT 
ero DIHPHHhl. CnO)KHOCTh 3KcnepHMenTa 
o6ycnoaneua TaK)I(e MaCKHPYIOuiHMH 3<lxJ>eK ~ 
TaMH H3MeHeHHJI I}JopMbl pe 30HaHCa H3 - 3a 
pa3nH'IHJI KPHCTanna'leCKHX peUieToK, 'ITO 
noTpe6oaano pa3pa6oTKH npoue.nypJ.I oT
.neneHHJI H30Mepuoro C.D;BHra OT 3<1xJ>eKTOB 
KpHCTannH'IeCKOH peUJeTKH. 

H3MepeHHJI BJ.InonueuJ.I .nn.11 uecKon L
KHx XHMH'IeCKHX COe.D;HHeHHH ~ 38 U. 0.D;HH 
H3 npaMepoa ua6n10.naeMJ.IX c.naaroa no
Ka3an ua puc. 40 .nn.11 .nayx nap coe.naue
HHH: uo3- u ~WT. H UF4 -U03. IIpe.naapa
TenbHJ.IH pe3ynLTaT .D;nJI aenH'IHHbl ~<R 2 > 

COCTaBnJieT /-0,6±0,3/ fPM H COOTBeTCT
ByeT yMeHLUleHHIO napaMeTpa .nei}JopMaUHH 
f3 ua aenH'IHHY 0,04 I (3 = 0,24 .nn.11 ocuoa
uoro COCTOJIHHJI/. 

N 

-1,5 -115 •115 •1.5 
0 Li t 

Puc. 40. PacnpeoeAeHue 3KcnepuMeH•aAt.Hwx 3Ha 'fe
Huii C06UZ06 pe30HQHCQ 238U 6,67 3B U penep HOZO 
pe30HOHCQ 159Tb 11,1 3B. t\t - 6 eOUHUJIOX 10-2 

epeMeHHOZO KQHQAQ IMUpUHOU 2,5 MKC. 

PawumHoHHhiH 3axaaT 

HeHTpOHOB ~ApaMH 3He 

PaouaflUOHHblil 3axeam HeilmpoHoe ze
AUeM-3 uccAeooeaH anepable B HHTepaane 
3Heprail 1-70 K3B. H3MepeHHJI Bhlnonueubl 
Ha HliP-30 C HCDOnh30BaHHeM )I(H.IJ;KOH MH
UJeHH. renail-4, o6pa3YJOIUHHCJI npH B3aHMO
.D;eHCTBHH HeHTpOHOB C renHeM- 3 H JIBnJIJO
IUHHCJI O.D;HOH H3 npOCTeHDIHX JI.D;epHbiX CHC
TeM, .ll;OCTYDHbiX .D;nJI TeopeTH'IeCKOrO aua
nH3a, accne.noaanc.11 pauee c noMO!QhiO pa3-
nH'IHJ.IX peaKUHB. O.nuaKo .nauublx o peaK
UHH (n, y) ua Me.nneuublx ueiiTpouax ue 
6J.Ino nonyqeuo BBH.D;Y KOHKYPHPYIO~Qero 
npouecca nornomeHHJI, a.nymero c 6onLDIHM 
Ce'leHHeM. 

Ha puc. 41 noKa3aH 3HepreTH'IeCKHH 
CDeKTp raMMa- ny'leH H3 peaKUHH 
3He(n, y) nony'leHHbiB c DOMO!QbiO .D;eTeK
Topa c KpHcTannoM Nai(Tl). 3ueprHJI E 
raMMa-KBaHTOB .naua B M3B. BenH'IHHa 

N 

I 
X 

150 

\ 17 20.5 24 E 

• I 

100 

50 

40 50 60 n 

Puc. 41. 3Hepze•u.,ecKuii cneK•P zaMMa-Ay'feii pa
OUOJIUOHHozo 3axea•a Heii•poHoe zeAueM- 3 . 
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10 

10 tOO 
E 

Puc. 42. 3pjeKIIIU6Hoe ce'leHue peaKIIUU rT(n . y ) 
/6 MUKpo6apHax/ 6 3Q6UCUMOCIIIU 0111 3Hepi!UU HeUIIIp -
H06 /6 K3B/. Teopelllu'leCKaJI Kpu6aJI noKa3aHa cnAow
HOU AUHUeU. 

20,5 M:JB eOOTBeTeTByeT 3HeprHH eBJI3H 
neiiTpona B 4He . HH)KHHH eneKTP - <llono
BLIH - nonyqen npH 3aMene 3He na rpa$HT , 
3KBHBaneHTHLIH no paeeeJIHKffi . 3nepreTH
qeeKaJI 3aBHeHMOeTL 3<1l<ileKTHBHOrO eeqe
HHJI a (n, y) .u.ana na puc. 42, r.u.e TaK)Ke 
npHBe.u.eHhl pe3ynLTaTLI pae'leTa eeqeHHJI 
H3 .u.aHHLIX no $oTopaemenneHHIO renHJI · 4 
e HenonL30BaHHeM .u.eTanLHoro 6ananea . 
HaH6onee BepoJITHoii HHTepnpeTauHeii pe -
3ynLTaToB JIBnJieTeJI MeXaHH3M p- BOnHOBO 
ro npJIMOro 3axBaTa neiiTpOHOB. 

Cm1HoBafl 3aBHCHMOCTb 

HeHTpGHHbiX Cel.IeHHH 

B :JKcnepu.weHme c no;upu3oeaHHblM U 
HeilmpOHQMU U nOAJipU306QHHbiMU JIOpaM U 
H3Mepena enHHOBaJI 3aBHeHMOeTL nonHoro 
eeqeHHJI 3p6HJ1·167. Onpe.u.eneHhl enHHhl 
40 pe30HaHeOB e 3HeprHeH .IJ.O 230 3B. 
B o6naeTH 3HeprHii .u.o 100 K:JB nonyqeno 
nonJipH3aUHOHHoe eeqenHe ass, npHBo 
.IJ.HMoe Ha pUC. 43, H pa3HOeTH HeHTpOHHhiX 
eHnOBLIX $yHKUHH .IJ,nJI .IJ.BYX enHHOBhiX eo 
eTOJIHHH. Y epe.u.nennoe no Bee My Beene 
.IJ.OBaHHOMY HHTepBany 3HeprHH 3Ha'leHHe 
ass eoeTaBnJieT 70±70 M6. OueHKa OTHO -
eHTenLHOH pa3HOeTH eHnOBhiX $yHKUH 
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(8 1- - 8 - )/ <8> ,::; 0,04 . eBH.IJ,eTenLeTByeT, KaK 
H .u.nJI panee H3MepeHHLIX JI.IJ.ep , o ena6oii 
enHHOBOH 3aBHeHMOeTH. 

400 

~ o r-----r-t--~~----~f~ 
~: ·400 t t t t 

1,0 5 10 
E 

Puc. 43. lloAJipu3aiiUOHHoe ce'leHue 167 E r /6 6apHax/ 
6 0 QCIIIU 3Hepi!UU HeUIIIPOH06 E 00 100 K3 B . 

OoHcK 

CBepxnJIOTHbiX 51.nep 

B ,IJ,eJieHHH 

3Ha'lumeAbHO yAy'lweHa 'lyecmeumeAb
Hocmb .wemooa noucKa ceep_,xnA0111HblX JIOep 
B .IJ,eneHHH e HenOnb30BaHHeM aKTHBHOH 
30HLI peaKTopa HJi P- 30 KaK o6'beKTa He
ene.IJ,OBaHHH. 3TO .IJ,OeTHrHyTO nyTeM no 
.IJ,aBneHHJI $ona KOeMH'IeeKHX qaeTHU e no
MOmLIO aHTHeOBna.IJ,eHHH OT .IJ.BYX nnaeTH· 
qeeKHX eUHHTHnnJITOpOB .IJ.O ypOBHJI HeeKOnL
KHX HMnynLeOB B qae BMeeTO O.IJ.HOrO HM
nynLea B eeKYH.IJ.Y B 06hi'IHOM MeTO.IJ,e . 
B pe3ynLTaTe ouenKa Bhlxo.u.a 6bleTphlx 
HeHTpOHOB eHH)KeHa B 60 pa3 B epaBHeHHH 
e 3KenepHMeHTOM npownoro ro.u.a. Bhlxo.u. 
neiiTponoB e 3HeprHeii 40 .:..200 M:JB ne 
06Hapy)KeH Ha ypOBHe 2 . lQ-S Ha O.IJ.HH aKT 

.u.eneHHJI. 

AJibq>a-pacna,IJ, 

pe30HaHCHbiX COCTOflHHH fl,ll,ep 

CoeepweHcmeoeaHue oemeKmopHoil an
napa111ypbl n03BOnHnO oeyiUeeTBHTL H3Me
peHHJI eneKTpOB a -qaeTHU, HenyeKaeMLIX 
H3 pe 30HaHeHLIX eoeTOJIHHH KOMnayH.IJ,- JI.IJ,ep 
e ManLIMH anL$a-wHpHHaMH. B KaqeeTse 
eneKTpOMeTpa a -qaeTHU npHMeHeHa UH· 

HOHH3aUHOHHaJI KaMepa 
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c ceTKoi. HccnenosanacL peaKUB~ 

123 T e (n, a) 120 Sn. Ilony'leHHLie 3Hep
reTB'IeCKBe CUeKTpLI a - 'laCTBU nn~ He
CKOnLKBX peJOHaHCOB UOKaJaHLI Ha pUC. 44. 
Hanaqae np~Moro nepexona a

0 
noJBona

no npBUBCaTL pxny peJOHaHCOB JHa'leHB~ 

CUBHa J = 0 /nn~ peJOHaHCOB C J = 1 ne
pexon B OCHOBHOe COCTO~HBe 120Sn Ja· 
npemeH/ . PacnpeneneHBe nony'leHHLIX a· 
wapBH nn~ a 0 -nepexonos onacLIBaeTc~ 

TeopeTB'IeCKBM pacnpeneneHBeM Ilop Te
pa-ToMaca c v = 1. co cpenHBM JHa'leHBeM 
<r a > = /7 ,3±3,7 /·10-6 3B. 

HccnenosaHae peJoHaHca 2,33 3B , B 
KOTopoM a

0 
-nepexon JanpemeH, nano Ho

Bble CBeneHBR 0 DBYXCTyneH'IaTOi peaKUBB 
123 T e(n. ya). PeJoHaHc 2,33 3B noKa JaH 
Ha puc. 45. AMnnBTYDHLii cneKTp B 3TOM 
peJoHaHce naH Ha puc. 46. Ero Haa6onee 
sepo~THoi BHTepnpeTauaei ~Bn~eTc~ Ha
nB'IBe BKnana (n. ya) - peaKUBB c nap
uaanLHoi WBpBHOi r ya =/2,0±0,8/·10-9 3B. 
CooTBeTCTBYJOmax 3Toi wapaHe panaauaoH
Hax canosax ~YHKUB~ SY nepBB'IHLIX M~r-

.. 
I 

140 ~0 180 200 N, 

.. 
I i' 

e: . ~ . 8 .e 

.. 
• j• 

100 

50 o r-+-~~~~~~~ 

~-..c..-8E, il'>lli -~~j~~~~.~~8 E,{ll>ll! 

140 160 200 N. I 100 120 140_160 __ '8_0_200 _ _ "·_ 

Puc. 44. CneKIIPW a - 'IOCIIUII OIIJI HeCKOAI>KUX pe3oHaH
co6 123T e c pa3peweHHWM a 0 - nepexooo.w 6 o cHo6 -
Hoe COCIIOAHUe. 

16 2 En ( >B) 

80 120 160 2.00 NO 2. 80 32.0 360 ~oo 

Puc. 45. Bpe.weHHou cneK•P pe3oHaHc a 2 ,33 3B 6 
peOKIIUII 123 Te (n , al. llo OCU opOUHQII - 'IUCAO OIIC'Ie-
1106 6 KQHQAQX 6pe.weHHOZO QHQAU3QIIOpa . 

KBX y -nepexonos, nonyqaeMa~ c acnonL
JOBaHBeM p~na COOTHOWeHBi CTaTBCTB· 
qecKoi Teopaa ~npa , oKaJanacL paBHoi 
/12±5/ · 10-9, 'ITO B npenenax owa6oK 

• 
cornacyeTC~ C BJBeCTHLIMB naHHLIMB nn~ 
JaBBCBMOCTB Sy OT MaCCOBOrO 'IBCna xnpa. 

Nd. 

30 

20 t 10 

0 

1 -10 

j 
-20 

- 30 

n,6rJ. 

100 120 1~0 160 180 200 220 NK 

Puc. 46. CneKIIp a- 'IOCIIUII U3 pe3oHaHca 2,3 3B 
6 123Te c 3anpe111eHHWM rz 0 - nepexooo.w . lly HKIIupo.w 
noKa3aHa pac'leiiHaA t/Jop.wa cneKIIpa (n. yu) -peaK
IIUU, CnAOIMHOU AUHUeU - n epeXOO u l . IMIIPUX- ny HK
IIUpOM - CYMMOpHWU cneKIIp. 



HeHTpoHHa~ cneKTpocKonH~ 

He~e~~~XC~ aae p 

H3MepeHu.JI nponycKaHUJI o6pa3fl06 ec 
mecmeeHHozo pymeHUJI npoae~eHw c paJpe 
weuaeM 7 HC/M. Onpe~eneHw napaMeTpw 
HeihpoHHWX peJoHaHCOB 99Ru a 10 1 R 
B o6nacTa 3Hepra8 ~o 1 K3B. HloTonHaR 
H~eHTH~HKaUHR HeHTpOHHWX pe30HaHCOB 
C~enaua C fiOMOIULIO H3MepeHHH BWXO~a 
raMMa- nyqea pa~HaUHOHHOrO JaXBaTa 
HeHTpOHOB B H30TOfiHbiX MHWeHRX pyTeHHR 
C MaCCOBbiMH 'IHCnaMH 99, 100, 101, 102 , 
104. Cpe~HHe paccTORHHR Me*~Y peJo
uaucaMH H CHllOBble ~YHKUHH nonyqeHW 
paBHWMH: D = 25±2 3B a 18±2 3B, S0 = 
= /0,72±0,16/· 10-4 H /0,61+0,13/·10- 4 

~nR H30TOfiOB 99Ru H 10 rRu COOTBeT
CTBeHH0. 3uaqeuae S0 ~n• 99Ru B 3 pa3a 
npeablwaeT pauee HJBeCTHoe ~n• 3Toro 
H30TOna. 

Y JlbTpaXOJIO,IJ,Hbie 

HeHTpOHbl 

BAUJIHUe meMnepamypbl u u3omonHozo 
3aMeUieHUJI ua apeMR xpaueHHR ynLTpa 
xono~HhiX ueHTpOHOB /YXH/ HCCne~oBaHO 
B COBMeCTHOH pa6oTe C HHCTHTYTOM Jlay3 -
JlaH)t(eBeHa ;rpeuo6nL, <l>paHUHR/. Pa6oTa 
npe~npHHRTa ~n• npoaepKH ranoTeJw ao 
~opo~Horo 3arpR3HeHHR CTeHOK COCY~OB 

YXH KaK rnaauo8 npH'IHHbl Manwx apeMen 
xpaHeHHR HeHTpOHOB. 3KcnepHMeHT BWnon 
HeH B rpeHo6ne C fiOMOIULIO npOTO'IHOH 
KaMepbl, aJroToaneuuo8 B ~y6He. H3Mepeu 
Hoe apeMR xpaHeuax YXH cocTaansno 
7 710 C B 3aBHCHMOCTH OT ycnOBHH 3KCne 
paMeHTa. HJMeneuae TeMnepa Typw cTeHOK 
OT -120 ~0 +500° C H3MeHRllO BpeMR xpa
HeHHR acero Ha 10712~. Ha puc. 47 noKa
Jaua JaBHCHMOCTL CKOpOCTH C'feTa ~eTeK
TOpa J /aenH'IHHbl, nponopuaoHanLHOH ape
Menu xpaueuax/ OT apeMeHH /B qacax/, 
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400 
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0 L---------------------------------~t 

Puc . 47 3~ecnepuMeH•aAt.HI>Ie OaHHt.le o BAUAHUU Ha 
CICOpoc•• C'le•a oe•e~e•opa Hazpeea ICaMept.l YXH 
U U3o•onHOZO 30MeJ11eHUA. 

B Teqeuae KOToporo HaKna~waancs "aM
nynLc" TeMnepaTypw a OCYJUeCTBnsnacL 
npoTO'IKa ~e8TepHJI qepe3 . KaMepy. HJo
TOnHoe 3aMeiUeHHe He npHBeno K 3aMeTHWM 
H3MeHeHHRM apeMeHH xpaHeHHR YXH. 3a
MeiUeHHe B napax TR*eno8 Bo~w TaK*e He 
~ano 3cW>eKTa. 

PeJynLTaTbl 3KcnepaMeHTa caa~eTenL
CTBYJOT npOTHB rHnOTe3W BO~OpO~HOrO Ja· 
rpR3HeHHR KaK OCHOBHOH npH'IHHW aHOMa
llHH so apeMeHax xpaHeHHR YXH. 

Teo pH~ 
aaepHbiX CHCTeM 

Ha OCH06e 11eopuu KOHe'lHbiX (JepMU· 
cucmeM npoae~eHw pacqeTw o6ono'fe'IHWx 
nonpaBOK oE K nony3MfiHPH'feCKHM ~op
MynaM ~· Mace ·~ep. HJy'feHa JaBHCH
MOCTL oE OT Z , N C yqeTOM napHWX 
Koppensuaa HyKnoHoB. CpaBHHTenLHoe HJy
'feHHe oE ~nx ~BYX o6nacTei R~ep: OKOno 
208pb H ~nR 110 < Z < 120, 174 < N < 188 

noKaJano, 'ITO B nocne~HeH o6nacTH HeT 
OCHOBaHHB O)t(H~aTL HanH'IHR ~Ba)t(~W MarH
'feCKOrO •~pa, no~o6Horo 208Pb. llony
'feHHas B pacqeTax aenH'IHHa nonpaBKH 
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tSE = -10-:- -8 M3B MO>KeT cny>KHTL yKa~ 

3aHHeM Ha DOBbiWeHHYJO CTa6HnLHOC T L K 

a-pacna~y B paBHOH Mepe ~nR BCeX R~ep 
:noi o6nacTH. 

MooeAb zpaHU'IHbiX ycAoeuu, aae~eu
na• ¢»ew6aXOM H JIOMOHOM KaK MeTO~ ODH

CaHHR HeH3BeCTHOrO DOBe~eHHR HyKnou

HyKnOHHbiX DOTeHIJ;HanOB Ha KOpOTKHX pac

CTORHHRX, o6o6meua ua cnyqai 3HepreTH

qecKoi. 3aBHCHMOCTH norapH<iiMH'IeCKOH 

npOH3BO~HOH ~BYXHyKnOHHOB BOnHOBOH 

<iiYHKIJ;HH H Ha cnyqaa TeH30pHbiX B3aHMO

~eHCTBHH. llony'leHbl HHTerpanLHble y paa

HeHHR ~· BOnHOBOH <iiYHKIJ;HH Tpex T O>K

~eCTBeHHbiX qacTau;. Pa3BHTLIH MeTo~ no-

3BonReT npo~BHHYTLCR B peweHHH pJI~a 

3a~aq <IIH3HKH ManoHyKnOHHbiX CHCTeM , Ta· 

KHX KaK, HaDpHMep, paC'IeT 3HeprHH CBJI3H 

H ~HH pacce.RHHJI. 

I I 

J•I•1/2 

t QOS 

-

0.04 I 

1 ~~ ~ 
I 

¢ • ... . ~ .. 9¢ •• ~i ~ • I 
f I I 0 

-Q02 
I 1 

100 150 

9 

... 

A 

raMMa-pacna,n 

HeH'rpOHHbiX pe30HaHCOB 

Bt.moAHeH aHaAU3 3Kcnepu.MeHmaAbHbiX 
oaHHbiX o6 HHTeHCHBHOCTJIX BTOpH'IHLIX raM

Ma-nepexo~oB npa pa~aau;aouuoM 3axaaTe 

pe3ouaucublx ueiTpouoa. Ha puc. 48 no

Ka3aHbl 3KCnepHMeHTanLHLie H paC'IeTHLie 

3Ha'leHHJI BenH'IHHLI /). = u/<R> vTD- B <iiYHK· 

IJ;HH aTOMHoro aeca cocTaBHLIX Jl~ep. R -
OTHOWeHHe HHTeHCHBHOCTeH ~BYX H36pau

HbiX BTOpH'IHbiX raMMa- nHHHH, u - cpe~He

KBa~paTH'IHOe OTKnOHeHHe 3TOH BenH'IHHLI. 

Ycpe~ueuae npoBo~HTCJI no pe3ouaucaM c 

3a~aHHbiM CDHHOM, KOTOpLie pacnono>KeHLI 

ua cpe~ueM paccTOJIHHH D ~pyr oT ~pyra. 

llpa pac'leTax ;'). acnonLlOBanacL KacKa~

HaJI Mo~enL raMMa- pacna~a H H3BecTHLie 

CXeMbl KaCKa~OB. 

• 

~[_ J·I -1/2 
r- 0.15 -

0.1 

1- -

r-

tl j 
th? t r- , l: • 

• ~ 

~~· 
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PUC . 48. 3KCnepuMeHIIIQAbHble (0) U paC'IeiiiH le l& ) 3Ha'leHU~ OIIIHOCUIIIeAbHbiX ~AYKIIIyauuii 61110pU'IHbiX ZOMMQ· 

nepexoooe . 

• 



06Hapy~eHO, qTO ~nyKTyaUHH BTOpH -
HLIX raMMa-nepeXO,lJ.OB B .II)J.pax B6nH3H 
48 -MaKCHMyMa HeHTpOHHOH CHnOBOH ~YHK 

UHH ('A- 160) CHCTeMa THqeCKH BLIWe 3HatJe
HHH, npe,lJ.cKaJLIBaeMbiX CTaTHCTHqecK B: 
Teopueii. 

H,IJ,epHbi.e peaKu,lm. 

C 3apiDKeHHbiMH "~-IaCTHU,aMH 

Br.mo;ZHeH neper.u"i 3man uccne,lJ.oBaHHH 
no nOHCKy cna6oro HeHTpanLHOrO TOKa BO 
B3aHMO,lJ.eHCTBHJIX HyKnOHOB no CMeWHB -
HHIO tJeTHOCTH ypoBHeii B .ll,lJ.pe 18 F. Cxe 
Ma HH3Kone~amux ypoBHeii 18 F noKaJaHa 
ua puc. 49. llpe,lJ.cKa3blBaeMbiH Teopueii 
3~eKT CMeWHBaHHJI ypOBHeH 1080 H 
1041 K3B ycHneH ,lJ.O 3KCnepHMeHTanLHO 
H3MepuMoro ypoBHJI, oco6euuo c ucnonL 
JoBaHHeM MO,lJ.enu cna6oro BJaHMO,lJ.eii 
cTBHJI BaB:u6epra-CanaMa: pacqeTHaJI 8 -
nuquua 803HHKaJOmeB: H3- Ja cMeWH8aHHH 

uupKyn.llpHoii non.llpHJaUHH I ,lJ.n.ll nHHHH E)' = 
- 3 = 1080 K3B/, COCTa8nHeT 6·10 · Bo 3 -

6y~,lJ.eHHble .ll,lJ.pa 18 F nonyqanucL 8 peaK 
UHH 160 ( 3He, p) npH 3HeprHH HOH08 3 e 
oKono 4 M3B H cpe,lJ.HeM TOKe 10-20 MKA . 
llon.llpH3aUHJI raMMa- nyqeii 

J"n 

T=O o
T= 1 o• 

3+ 

T=O 1• 

E 1 M1 

H3Mep.llnac L 

E (KaPJ) 

1080 
1041 
937 

0 

Puc. 49. CxeMa ypaeHeHuu 110pa 18 F. ebr6paHHozo OAJI 
noucKa cAa6ozo HeumpaAbHOZO moKa no cMewueaHu~ 

'lemHocmu ypoeHeu . 
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MeTO.lJ.OM nponycKaHHJI qepe3 uaMaruuqeu
Hoe ~eneJo. llonyqeu npe,lJ.8apuTenLHLIH 
peJynLTaT ,lJ.n.ll 8enuquubl uupKyn.llpHOH no-

- 2 u 

n.llpH3aUHH P y = /3,4±3,1/ 10 • KOTOpbiH 
ycTynaeT no ToquocTH peJynLTaTy auano
ruquoro 3KcnepuMeHTa ti.liapueca. B 3TOH 
C8.113H ocymecT8neHbl pa6oTbl no noBblwe
HHIO 3~eKTH8HOCTH yCTaH08KH· 

3aeepweHbl uccAeOoeaHU.JI raMMa-nyqeii 
pa,lJ.HaUHOHHOrO 3aX8a Ta npOTOH08 MeTO,lJ.OM 
cneKTpOCKOnHH ycpe,lJ.HeHHbiX pe30HaHC08. 
llpH ycpe,lJ.HeHHH no pe30HaHCaM COCTa8HO
ro H,lJ.pa ocqeJaeT 3a8HCHMOCTL HHTeHCH8-
HOCTeH raMMa- nepeXO,lJ.08 Ha HH3KOne~a
moe COCTOJIHHJI OT K8aHT08biX xapaKTepH
CTHK HaqanLHbiX COCTOJIHHH, HO COXpaHJieT
CH. 3a8HCHMOCTL OT napaMeTp08 KOHeqHbiX 
ypo8Heii u 3Hepruu nepexo,lJ.a. B peJynLTa
Te MO~eT 6biTL nonyqeua HH~OpMaUHJI 0 
cnuuax H qeTHOCTJIX HH3K~ne~amux ypoB
ueB:, 0 pa,lJ.HaUHOHHOH CHn080H ~YHKUHH 

86nH3H 3HeprHH 8036y~,lJ.eHHJI uaqanLHbiX 
yp08HeH H 0 ee 3a8HCHMOCTH OT 3HeprHH 
raMMa-nepeXO,lJ.08. 113MepeHHJI 8enHCL Ha 
MHweuxx, co,lJ.ep~amux pa3,lJ.eneHHble oJo
TOnLI. repMaHHe8biH ,lJ.eTeKTOp 06'LeMOM 
37 CM 

3 pacnonaranc.11 no)J. yrnoM 90° K nyq
KY npoTOH08. 3ueprHJI npoTOH08 ycKopu
Ten.ll 3r- 5 HJMeH.IInacL 8 HHTep8ane 
2-3,9 M3B, 8 3a8HCHMOCTH oT ucnonLJye
Moii Mnweuu. Onpe,lJ.eneHbl cnHHbl H qeT
HOCTH p.ll.lJ.a ypo8Heii 87y , 7 1As , 73 As , 
75As c 3Heprueii 8036y~,lJ.eHHJI .ll.O 2,6 M3B. 
.IJ;n.11 H30Tono8 As nonyqeubl ,lJ.aHHble o pa
,lJ.nauuouuoB: CHn080H ~YHKUHH, noKa3aHHble 
ua puc. 50, 8 o6nacTH 3Hepruii raMMa
K8aHT08 6-9 M3B. )J;n.11 75A s OHH corna
cyJOTCJI 8 npe,lJ.enax owu6oK c 3KCTpanon.ll
uueB: H38eCTHbiX ,lJ.aHHbiX ,lJ.nJI o6naCTH 
10 -'- 30 M3B, nonyqeHHbiX B H3MepeHHJIX 
ceqeuuii nornomeHHJI raMMa -K8aHT08 . .IJ;au
Hble ,lJ.nJI 8CeX H30TOn08 HaXO,lJ.JITCJI 8 xo
poWeM cornacuu c TeopeTuqecKHMH pe
JynLTaTaMH ,lJ.n.ll ruraHTCKoro ,lJ.HnonLuoro 
peJouauca . 

.. 
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,- ' r, · r'T ' r r- T-- r - ..,. 

10-7 

10-8 

10-7~ 73As 

~ ~ /1 
w 10-sc 

10-7 71As 

10-8 
/ '' 

5 10 15 20 25 
E!' 

Puc. 50. Paouar~uoHHUA cuAo6aA (jyHKIIUR t 1 E, ) U3 o 

•ono6 As . 3HepzuA. ~:J' - 6 M38, 3HU'II?HUR · l i E ) ) -
6 eouHUIIUX M38 -· .l CnAOIUHI>le AUHUU - llleope• u 

'lecKue pe3YAI>IIIUIIII>I. 

llpoooAJKaAoc& u3y'leHue yzAoeozo pac 
npeoeAeHu.R U3Ay'leHUJI BaeuAoea- IJepew 
Koea, B036y)l(_naswerocJI 3neKTpouaMH c 
3Heprueii 170, 210 H 250 K3B. B .nonon 
ueuue K H3MepeHHJIM B CniD,IJ;JIHOB MHWeHH 
TOJIIQHHOB 1 MKM nony'leHhl pe3ynLTaThl 
,nnJI TOJIIQHHhl 4,1 H 7,7 MKM. Ha puc. 51 
noKa3auw yrnoswe pacnpe.neneHHJI ,nn JI 
7, 7 M KM. 3KcnepHMeHTanLHhle .IJ;aHHhle He 
COOTBeTCTByroT OCTpOB TeopeTH'IeCKOB Ha · 
npasneHHOCTH H3ny'leHHJI, KOTOpyiO MO)I(HO 
6wno 61.1 O)I(H,naTL npH Tonmuue cnoJI, 
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20 40 60 80 80 

Puc . 51 . YzA06t.le pacnpeOeAeHUR U3 Ay'leHuA Ba6u

A06a- lJepeHK06U 6 CAHJOe IIIOAU/UHOU 7, 7 MKM . TO'IKU 

COOIII61?111CIII6YHJIII nOAApU3UIIUU 6 nAOCKOCIIIU HU6AHJ<'Je

HUR, Kpi?CIIII>I - 6 nepneHOUKYAApHOU nA OCKOCIIIU . CnAOIU

HUA U 1UIIIpUX06UA AUHUU - IIII?OpeiiiU'II?CKUe pe3yAI>IIIU

IIII>l C Y'II?IIIOM MHOZOKpaiiiHOZO pacceRHUR, IUIIIpux

nyHKIIIUp - 6e3 y'lellla . 



a .lleCJITKH pa3 rrpesblmaromero .llnHHY son
Bbl. 3KcrrepHMeHTanLHOe ymupeuue o6'bJIC
HeHO BnHJIHHeM MHOrOKpaTHOrO pacceJIHHJI 
3neKTpOHOB . 

l1ccJienosaHHe 

6HOJIOIHqecKHX 06b€KTOB 

Ha'lamo u3y'leHue UMMYHOZAo6yAuHoe" 
c IIOMOWbiO Manoyrnosoro pacceJIHHJI ueiiT
pouos H ucrronL30BaHHeM MeTO.lla sapua
UHH KOHTpacTa c pacTsopax H20 - D2 0 . 
H3MepeHHJI rrpoBO.llJITCJI B uosoil aKcuanL
uo- CHMMeTpH'IHOH reoMeTpHH. llpuMep rro
nyqaeMbiX KpHBbiX Manoyrnosoro pacceg
HHJI HeHTpOHOB KOMIIneKCaMH aHTHTeno
auTureu rrpHBe.lleH ua puc. 52. KpHBble a/ 
H 6/ OTBeqaiOT .llBYM COpTaM KOMIIneKCOB: 
C paHHHMH H II03.llHHMH aHTHTenaMH. )lnJI 
paCCTOJIHHJI Me)I(JlY UeHTpaMH CBJI3biBaHHJI 
B KOMIIneKcax C paHHHMH aHTHTenaMH IIO
nyqeuo 3uaqeuue R = /27 ,6±1 ,5/ . 10-9M, 
.llnJI KOMIIneKCOB C II03.llHHMH aHTHTenaMH 
o6uapy)l(euo yMeHbmeuue 3Toro paccToJI
HHJI: R = /23,2±3,7/. 10-g M. 3TO HCCne

.llOBaHHe JIBnJieTCJI COBMeCTHOH pa60TOH 
OH.HH, HucTHTyTa MoneKynJipuoil 6uono
rHH AH CCCP H HucTHTyTa MoneKynJipuoil 
reueTHKH AH qccp. 

20 20 

10 10 

0 uo.o- ,------,C..,...---=-_Jo.o'l 0 '='o.c..o,----.L..l-~:____,o.o~ 
IC <.&.·'l >e !l" ' J 

Puc. 52. HHJieHCU6HOCJib MaAoyzA060ZO pacce~Hu~ 
HeUJipOH06 KOMnAeKCQMU QHJIUJieAO·QHJIUZeH OA~ 4Jtfo
HOZO paCJI60pa 0 2 0 6 3Q6UCUMOCJIU OJ! o6paJIHOU 
6eAU'IUHbl n epeOaHHO ZO UMnyA&Ca. 
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P a3pa6omaH Memoo Ha6AK>OeHUJI OoMeH
Hou c mpyKmypbl B cerueTo3neKTPHKax c rro
MOIUbiO .llB$paKUHH HeHTpOHOB IIO MeTO.llY 
speMeHH rrponeTa . H3yqancJI .llB.lleHTepo
$oc$a T KanHJI.llepexo.ll ero B cerueTo$a3y 
c rrouu~euueM TeMrrepaTypbi I puc.53/ co
rrpos )I(JlaeTcJI xapaKTepubiM pacmerrneHHeM 
IIHKa B pe3ynbTaTe B03HHKHOBeHHJI .llOMeH
HOH CTPYKTYPLI pa3nuquo8 Kouiflurypauuu . 
)lng H3yqeHHJI BnHJIHHJI 3neKTpOCTaTHqec

KOrO rronJI ua 3TY CTPYKTYPY B KPHOCTaTe 
c o6pa3UOM C03.llasanocb 3neKTpuqecKoe 
none uarrpJI)I(euuocTLIO E .llO 10 KB/cM. 

I 

(040) T=293K 

2,55 2,51 2,59 261 2,63 

I 

(040) T= 17K 

2,51 2,53 2,55 251 2,59 2,61 2,63 

0 

A .A 
Puc. 53 PacU~enAeHue ou,PpaKilUOHHOZO nuKa /040/ 
npu nep exooe ouoeu•epo,PoctJa•a KaAu~ 6 c e z He•o-
3AeK•pu'l e CKYIO I/Ja 3y. 
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06Hapy~eHHaB 3aBBCBMOCTh BHTeHCB BHO

CTB OCHOBHOrO B 60KOBhiX KOMDOHeHT DBKa 

OT nonB E noKa3aHa aa puc. 54. Pe 3 yJih

TaTw ,neMOHCTpBpYJOT B03MO~HOCTh B 3 yqe

HBB nepecTpOBKB ,noMeHHOB CTPYKTypbl DO.D. 

BJIBBHBeM 3JieKTpaqecKoro nonB. H c cne

.u.osaHBB DPOBO,ABTCB COBMeCTHO C MO CKOB

CKBM XBMBKO-TeXHOJIOrBqeCKBM BHC T BTy

TOM B HHCTBTYTOM KpBcTannorpal!laa AH 
CCCP. 

<•. C) 

1111 

1111 

r \\ 
Jill 

0 • • - • 

E,dt/ca 

Puc. 54. 3aeucuMoc•• uH•eHcueHoc•eu KoM noHeH• 
o~paKIIUOHHozo nuKa cezHe•o3AeK•puKa o• Hanp.lf· 
xeHHoc•u 3AeK•pu'lecKozo noA.If s KB/cM : t\, 0 - 6o
Koewe KOMnOHeH.I>I, D • lleH.paAI>HQ.If, 0 - CYMMap
HQ.If UH•eHCUBHOC.I> •pex KOMnOHeH•. 

~HHaMHKa 

KOH,[{eHCHpOBaHHbiX cpe,n 

H3.wepeHUJI Heynpyzozo HeKozepeHmHo
zo pacce.RHUJI HeilmpOH08 C MaKCBMaJihHO 

,!J.OCTYDHhiM 3HepreTaqecKBM pa3pemeHBeM 

swnonaeaw aa o6pa3ue 6eH3ona npa TeM

nepaType 80 ' K. YqacToK speMB-nponeT

aoro cneKTpa aeiiTpOHOB c Koaeqaoii 3Hep-
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Puc. 55. 3KcnepuMeH•aAI>Hwe u pac01e•H•1e cneK•P•• 
HeKozepeH•Hozo Heynpyzozo pacce.lfHU.If Heu•poHoe 
noAUKpuc•aAAU'IeCKUM 6eH30AOM . T - HOMep KQHQAQ 
epeMeHHozo aHaAu3a•opa, N(t) - 'IUCAa o•c.,e•oe 
6 npOU360AI>HI>IX eOUHUIIOX. 
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raeii E r= 4,9 M3B .nn• yrna 90° noKa3aH P 
aa puc. SSa . llpoBe,neao cpaBHeaae nony
'leHHLIX ,IJ;aHHblX C paC'IeTOM C uenLIO npo
BepKH MeTO,IJ;a nony'leHHJI 4JOHOHHblX cneKT-
poB H3 cneKTPOB Heynpyroro pacceJIHHJI 4 ~--
HeiiTpOHOB. Pac'leTbl .na414JepeHuaanLHoro 

O,IJ;H04JOHOHHOrO Ce'leHHJI pacceJIHHJI Bblnon
HeHbl B rapMOHH'IeCKOM npa6nH)I(eHHH C. 
pa3nH'IHblMH Ha6opaMH napaMeTpOB Me)l(· 
aTOMHLIX noTeHuaanoB. Pe3ynLTaTLI pac
'leToB ,IJ;nJI .IJ;BYX Ha6opOB napaMeTpOB ,IJ;aHbl 
Ha puc. SS6 H SSe. lloKa3aHo, 'ITO oclfoB
HaJI CTPYKTypa Ha6mo,naeMblX cneKTpOB He-
ynpyroro pacceJIHHJI HeiiTpOHOB npaBHnLHO 2 
nepe,naeT CTpyKTypy nnOTHOCTH 4JoHOHHblX 
COCTOJIHHH. Pa6oTa Be,IJ;eTCJI COBMeCTHO C 
HHCTHTYTOM TBep.noro Tena AH CCCP a 
XHMHKo-4JH3H'IeCKHM HHCTHTYTOM HTanaH. 

3KCTIJiya TaQJUI, 

COBeprneHCTBOBaHHe 

H pa3BHTH8 

OCHOBHbiX ycTaHOBOK 

H annapaTyphi 

PeaKTOpbi H ycKopHTeJJH 

PeaK11rop HEP-30 npopa6oTan B co
OTBeTCTBHH C nnaHOM 2500 '1, nonOBHHY 
H3 HHX - B 6ycTepHOM pe)I(HMe C yCKOpH
TeneM 3neKTpOHOB JIY3 - 40. BBe,neH B .neii
CTBHe oxna)l(,naeMLIH )I(H,Il;KHM a30TOM 3a
Me,IJ;nHTenL HeiiTpOHOB, o6ecne'IHBWHH yBe· 
nH'IeHHe HHTeHCHBHOCTH XOnO,IJ;HblX HeHT
pOHOB B 3-4 pa3a. 

YcKopwtrellb 3r-s B 1978 ro.ny npopa-
6oTan Ha 3KCnepHMeHT 3821 '1. 

0 200 400 600 t 
Puc. 56. ~pMa uMnyAI>CaMOIIIHoc•upeaK•opaHEP-2. 
BpeMJI t - e MUKpoc eKyHoax. 

P eaK•op HEP-2 pa6oTan c JIHBapJI no 
MapT 1978 ro.na. CocToJincJI 4Ja3H'IeCKHii 
nyCK peaKTOpa B HMnynLCHOM pe)I(HMe 6e3 
Tenn oHOCHTenJI npa pa6oTe co cpe,nHeii Moru
HOCTLIO ,IJ;O 500 Bllf Ha 'laCTOTaX 50 H 5 Tl#. 
BnepBble HMnynLcHaJI KPHTH'IHOCTL .nocTar
HyTa 13 JIHBapJI 1978 ro,na . Hccne.noBaHbl 
Ba)I(Heiiwae napaMeTpbl peaKTopa, B TOM 
qacn e: 

1. Cpe,nHee BpeMJI )I(H3HH noKoneHHJI 
MrHOBeHHblX HeHTpOHOB B peaKTOpe r , 
onpe.nensiOruee, B cooTBeTCTBHH c 4JopMynoii 3 - --------e=: 1, 4 y(r / a V 2) , ,IJ;nHTenLHOCTL HMnynLCa 
MOIUHOCTH (:) . llony'leHHOe 3KCnepHMeH
TanLHOe 3Ha'leHHe T = /80±10/ HC. 

2 . CZ,opMa HMnynLCa H 4JnyKTyaUHH MOIU· 
HOC TH. B COCTOJIHHH HMnynLCHOH KPHTH'I· 
HOCTH H3MepeHHaJI nonyWHpHHa HMnynLCa 
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MOUUIOCTB B JaBBCBMOCTB OT 'laCTOTbl co
CTaBBJia () = 198- 220 M KC. CI»OpMa BMny JILCa 
noKaJaaa aa puc . 56. llpeshlmeaae 3Ha'le
HBJI &a~ npoeKTHhlM o6yCJIOBJieHO OTJIB• 
'IBeM cilaKTB'IeCKBX a B r OT pac'leTHhlX. 
Cl»nyKTyaiUIB BMnyJILCOB MOUUIOCTB OKa3a
JIBCL O'leHL MaJihlMB ~~ 2rfo/. 

3. CneKTp B nOTOK HeiiTpOHOB B nyq
KaX, KOTOphlii B3MepSJICJI no aKTBBaUBB 
noporOBhlX ~eTeKTOpOB C nocne~YIOIUBM 

BOCCTaHOBJieHBeM BCXO~HOrO cneKTpa Ha 
3BM. PeJyJILTaThl, nony'leHHhle M B no
TOKa ¢ (E), noKaJaHhl aa puc. 57. 

llo pelyJILTaTaM 4JB3B'IeCKOrO n ycKa 
HaMe'leHhl B peaJIB3YJOTCJI MeponpBSTBJI no 
yny'IWeHBIO xapaKTepBCTBK peaKTOpa. 
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Puc. 57. CneK•P Heil•poH06 ua peaK•opa HGP -2: 
1 - Ha no6epxHoc•u aaMelJJtu•eAJt; 2 - e ny'IKe 
Ha pacc•oJIHUU 8 M o• no6epxHoc•u aaMelJAu•eAJt . 
3HepzuJt E - 6 MaB, no•oK ¢(E) - 6 elJuHu11ax 
Heil•poH/cM · MaB · B•. CnAOIIIHWe Kpuewe - pac'le•. 

~3MepHTeJibH 0-BbltJHCJIH TeJibHbiH 

QeHTp 

C ~eAMO ycmaHoeKu MawuHbr PDP-11/70 
npose~eaa nepennaa aposKa pa3Memeaas 
cacTeM HBU.. CosuecTHO c JIBTA nposo
~BJIBCL pa60Thl no C03~aHBIO CBCTeMhl ~aJIL
aeii CBSJB MamaH li3CM -6 B PDP- 11/21. 
BenacL pa6oThl no sse~eHBJO B 3Kcnnya
TaUBIO HOBhlX CBCTeM: rpa4JonOCTpOBTeJIS 
E--C-7054 B ~Hennes r ,lJ. -71 c 60JILWBM 
3KpaHOM. 

Co30aHa u ucnbrmaHa e 3KcnepuMeHme 
nepsas oqepe~L B3MepaTeJILHoro MO~YJIJI 

~JIJI cneKTpoMeTpa Manoyrnosoro pacceJI
aas HeiiTpOHOB Ha OCHOBe MaJIOB 3BM 
"3JieKTpOHBKa". M O~YJIL BKJIIO'IeH B CBCTe
MY ycTpoiicTB HBU., &MeJOIUBX CBB3L c 
3BM li3CM -4. H3MepaTeJILHaJI cacTeMa 
~JIJI BCCJie~OBaHBJI napaMeTpOB peaKTOpa 
HliP-2 Ha OCHOBe PDP-11/ 21 B 6JIOKOB 
KAMAK BBe~eaa B 3KcnnyaTaUBIO a ac
nonLJosanacL so speus nycKOBhlX pa6oT 
aa HliP- 2. BenacL pa3pa6oTKa Mo~ynLHoii 
CBCTeMhl ~JIJI B3MepeHBJI B KOHTpOJIJI napa
MeTpOB 4JB3B'IeCKBX YCTaHOBOK. llpo~on

:lKaJIBCL pa60Thl no C03~aHBIO B3Mep&TeJIL· 
HhlX CBCTeM, BCnOJIL3YIOIUBX MBKponpouec
cophl, a TaK:lKe pa6oThl no cosepmeHCTBo
saHBIO B pa3BBTBIO 6JIOKOB BpeMeHHOrO aHa
naJa B cacTeMax HBU.. 

Ysenaqeaa s~oe npoBJBO~BTeJILHOCTL 
pa60T TeXHOJIOrB'IeCKOrO y'laCTKa no BJ:.l• 
nycKy neqa THhlX nna T. 

Coopy)l(eHHe l1BP-2 
H llOArOTOBKa ~H3HtJeCKHX YCTaHOBOK 

Pa3eepHy111 MOH111aJK u Ha'la111br nycKoHa
AaOO'IHble pa6ombr no cacTeMe oxna~eHBJI 
peaKTopa. BhlnonHeHhl naesMaTB'IecKae a 
BaKyyMHhle BCnhlTaHBJI CBCTeMhl ~BCTBJIJIJI• 
uaa )I(B~Koro HaTpas. llpose~eaa ~opa6oT
Ka ps~a Y3JIOB B CBCTeM B COOTBeTCTBBB 
c peJyJILTaTaMB 4JaJ&'IecKoro nycKa. 



B XOAe pa6oT no BHAYKUBOHHOMY YCKO

pBTemo JUlY -.30 JaBepmeHO C03AaHBe B 

BCfiblTaHBe :meKTpOHHOB nymKB. IloJiy'leHbl 

JJieKTpOHHble ny'IKB, 6JIB3KBe K JiaMBHap

HblM, C TOKOM B BMfiYJILCe AO 165 A npB 

JHeprBB AO 430 K3B. JlaMBHapHbiB fiOTOK 

JJieKTpOHOB fi03BOJIBT CHB3BTb fiOTepB yc 

KOp.lleMblX JJieKTpOHOB B fiOBblCBTb HaAe:>K

HOCTb YCKOpBTeJI.Il. 

IlpOAOJI:>KaJIOCb B3rOTOBJieHBe 4JB3B'IeC

KBX ycTaHOBOK AJI.Il HJiP-2, B TOM 'IBCJie 

KOppeJI.IIUBOHHOrO cneKTpOMeTpa Heynpyro

ro paccexuux TennoBblX ueii:Tpouoa, cneKT-
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poMeTp a )l;HH- 2, fiOJI.IlpB3aUBOHHOrO cneKT

pOMeTp a TenJIOBbiX HeiiTpOHOB, KaHana 

yJILTpa xoJIOAHbiX ueiiTpouoB ua Hli P- 2, yc

TauoBK B "TpucToM". Pa3pa6oTau cTa6u

JIB3aTo p MarHBTHOrO fiOJI.Il B ABana30He 

/1 -:- 10/ .10 3 T C KBaHTOBblM Ue3BeBblM Mar

HBTOMe TpOM. Ha Hli P- 30 peaJIB30BaH u uc

fiblTaH BapBaHT cneKTpOMeTpa MaJioyrJIOBO

ro p a cce.IIHB.Il aKCBaJibHO-CBMMeTpB'IHOB 

reoMeT puu u onpo6oaaua nepaax oqepeAL 

BJMepu TeJILHoro MOAYJI.Il AJI.Il JToii yeT a

HOBKB . BeJIOCb B3rOTOBJieHBe MeXaHB'IeC

KOrO ceneKTopa ueii:TpouoB AJI.Il HliP-2 
B 3epKaJibHbiX HeiiTpOHOBOAOB. 



·d/(.JI/(d•:> X,.N 
-xov:> rnHosoQav:>:>n rvQ o•avodu "" 
-awads ou d•awo•JIDdtjnQ fJ"HHod•rJaH 

·eoflr:Ddgo K 

-nvoHo ozoH•Hawavr: rvQ Ddt(•Ddouuy 



YcllaHOeJCa •Tpuc•oM • 

rtpe()HQ3HO'If!HO (),u 113Mf!" 

peHU.. 3/lf!JC.pll'lf!CKOZO ()u

tiO/I.HOZO MOMeH•a Hell•· 

poHa c noMOJoV•IO YA••po

xoAo()Hwx Hei1•poH06. 

' 





HyCKOHtl/IQOO'iHWe pa6o•r.r HQ Y3Ae ou
C.IIAAAIIUU JltUOKOZO Ha•puR 6 cuc•eMe 
OXAQJitOeHU peaK•opa. 
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Jla6opaTopH.H 

BblqHCJIHTeJibHOH 

TeXHHKH 

Ocuosuwe ycHnHJI xonneKTHBa na6o

paTOPHH 6wnu uanpasneuw ua pa3BHTHe 

H 3~eKTHBHOe HCDOnL30BaHHe ~eHTpanL· 
HOrO BLI'IR;CnHTenLHOrO KOMnneKCa HHCTH· 

TyTa, a TaK)Ke aBTOMaTH'IeCKHX H DOny· 

aBTOMaTH'IeCKHX CHCTeM .D;nJI o6pa60TKH 

KaMepHLIX CHHMKOB. 

Pa3pa6aTLIBanHcL uoswe MeTO.D;LI 'IHC· 

neuuoro peweHHJI uenuueiuwx ~H3H'IeCKHX 
3a,D;a'l, CBJI3aHHLIX C MaTeMaTH'IeCKHM MO· 

,D;enupoBaHHeM uenHHeBHLIX JIBneHHB B Teo· 

pHH nonJI, a TaK)Ke JI.D;epuo-~H3H'Iecxux 
DpO~eCCOB DpH BLICOKHX 3HeprHJIX. 

llpOBO.D;HnHCL pa60TLI DO ODTHMH3a~H 

cHcTeM nporpaMM .nnJI o6pa6oTKH xauep· 

HLIX CHHMKOB, CDeKTpOMeTpH'IeCKHX ,D;aH· 

HLIX, a TaK)Ke nporpaMM ynpasneu• 

H KOHTpOnJI pa60TLI C DOMOIQLIO 3BM pa3 • 

H006pa3HLIX 3KCDepHMeHTanLHLIX YCTaHO· 

sox. 3asepweua o6pa6oTKa 3KcnepHMeu

TanLHLIX ,D;aHHLIX 06 HHKni03HBHLIX CDeKT• 

pax; DpOTOHOB H ,D;eBTpQHOB DpH pen•TH• 

BHCTCKHX 3HeprHJIX. 

Pa3BHTHe H 3cpcpeKTHBHoe 

HCIIOJib30BaHHe 

H3MepHTeJibHO

BblqJ1CJIHTeJibHOf'O 

KOMIIJieKca OJ1fll1 

PacwupeHHe KOH<Purypanuu 38M 
[\eHTpaJibHOrO BbltrnCJIHTeJibHOrO 

KOMOJieKCa 

3aeepaueHbl mexHut~ecKue pa6o•t.r no 

DO.D;KniO'IeHHIO HaKODHTeneB Ha MarHHTHLIX 

.nucxax EC-5061 K 3BM Ji3CM-6, nposo

.nunacL KOMnnexcuaJI oTna.nxa co3.nauuoro 

nporpaMMHoro o6ecne'leHHJI .nnJI pa6oTLI 

C .D;HCKaMH HOBOrO THDa. 06waJI eMKOCTL 

naMJITH ua MarHHTHLIX .nucxax EC- 5052 
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H EC-5061 ua .63CM-6 COCTaBH.T 
290 M6ai111. 

C~aua B on~THyro 3KcnnyaTaUHID nep
Ba.ll O'lepe~L CeTH TepMHHanLH~X YCTpOHCTB 
ua 6aJe Mano:ii: 3BM EC-1010 H .63CM -6. 

PaJpa6oTaHLI, HJroTosneHLI H uana:>Ke
H~ 3neMeHTLI CHCTeM~ CBJI3H .63CM -6 
C H3MepHTenLHLIM UeHTpOM JIHcl> H npose
~eH~ TeXHH'IeCKHe pa60TLI ila .63CM -6 
~n.ll peanHJaUHH 3TOH CBJI3H. 

3asepweua pa6oTa no ocHaiUeHHIO 3 BM 
M-222 MH AH MHP uaKonHTen.IIMH ua Mar-
HHTHo:ii: neHTe EC-5012. 

C03i~,aHHe H pa3BHTHe 

MaTeMaTHqecKoro 

o6ecneqeHHH 38M 

Ha .63CM -6 npose~euo MaTeMaTH'Iec
Koe accne~osauae anropHTMOB o6cny :>Ka
BaHH.II 6~cTporo ~HCKOBoro KaHana , co
J~aHLI H acnonLJOBaH~ npH uana~Ke Mar
HHTH~x ~HCKOB EC-5061 nporpaMMHLie 
TeCTLI. CoJ~aH~ H onpo6osaHLI sapaaHT 
nporpaMMHoro ~pa:ii:sepa B paMKax on epa
UHOHHOH CHCTeMLI )];)]; -77 ~n.ll 3THX ~HCKOB, 
a TaK:>Ke nporpaMMH~e 6noKH ~n.11 o6e cne
'leHH.II B3aHMO~eHCTBHJI .63CM -6 H KOH
ueHTpaTopa TepMHHanos EC-1010. C~aua 
B 3KCnnyaTaUHIO HH~OpMaUHOHHO-cnpaBO'I
Ha.ll CHCTeMa 6a6nHOTeKH nporpaMM 06-
IUero HaJHa'leHH.II, pa6oTaiDIUa.ll KaK B na
KeTHOM, TaK H B HHTepaKTHBHOM pe:lKHMaX 
~n.11 TepMHHanos B T- 340. 

)];n.11 paJBHTH.II onepauaouuo:ii: cacTeM~ 
COC-6500 coJ~aH p.11~ nporpaMM no eTa
THCTH'IeCKOMY auanH3Y ee pa60T~, C~Op

MHpOBaH H onpo6oBaH HOB~H BapHaHT one
paUHOHHOH CHCTeM~ C 6onee rH6KHM .11 3~

KOM ynpaBn.IIIOIUHX ~HpeKTHB. BueceHLI H3-
MeHeHHJI B pe~aKTHPYIOIUYID CHCTeMy 
CDC-6500, o6ecne'IHBaiOIUHe HHTepaKTHBHoe 
acnonLJOBaHHe 6a6naoTeKH nporpaMM CDC. 

)];n.11 3BM EC -1040 OHJIH JaKOH'IeHO 
KOMnneKTOBaHHe 6a30BOrO BapHaHTa 6a6-
nHOTeKH nporpaMM o6IUero HaJHa'leHH.II 
I 130 nporpaMM/, auanorH'IHO:ii: 6a6nao
TeKaM .63CM -6 H CDC-6500.CoJ~aH H onpo-
6osau nepBLIH BapHaHT MaTeMaTH'IeCKOrO 
o6ecne'leHHJI ~n.ll BBO~a, pe~aKTHpOBaHHJI 

H npOCMOTpa Ja~aHHH npH nOMOIUH ~HCnne.ll 
EC-7907. 

Bue~peHLI ua CDC-6500 nporpaMMa 
reHepaUHH ~HarpaMM cl>eHHMaHa H BapHaHT 
cacTeMLI REDUCE-2. B npouecce on~THo:ii: 
JKcnnyaTaUHH cacTeMLI REDUCE-2 BLI
'IHcneu~ ~n.ll HeKOTOp~X MeTpHK KOMno
HeHT~ TeHJopos PH'I'IH a PaMaHa B TeT
pa~HOM ~opManHJMe. Ha CDC-6500 no
CTasneua nporpaMMa M:AINT5, npe~Ha3-

Ha'leHHa.ll ~n.ll BLI'IHCneHHJI MHOrOKpaTHLIX 
HHTerpanos THna HHTerpanos cl>eiHMaHa . 

Co3i~,aHHe 

H pa3BHTHe Cpei~,CTB 

H MeTOii,OB BH3ya~bHOH CBH3H 

c 38M 

PaJpa6oTaH ~Hcnne:ii:HLI:ii: npoueccop ua 
OCHOBe MHKpo-3BM H nporpaMMHOe o6ec
ne'leHHe ~n.11 reuepauHH cTaH~apTH~x Jne
MeHTOB H3o6pa:>KeHH:ii:. HJroTosneH H oT
na:>KeH ~e:ii:cTBYIDIUHB o6pa3eU ~Hcnne:ii:uoro 
npoueccopa, ocyiUeCTBneuo no~KniD'IeHHe 

npoueccopa K 3BM M -6000. no~rOTOB
neHa TeXHH'IeCKa.ll ~OKyMeHTaUHJI ~n.ll ce
pHHHOrO npOH3BO~CTBa rpa~H'IeCKHX ~Hcn
neeB ua JanoMHHaroiUe:ii: 3JIT. 

)];anLHe:ii:wee pa3BHTHe nonyqano MaTe
MaTH'IeCKoe o6ecneqeuae y~aneuuo:ii: 

~Hcnne:ii:uo:ii: CTaHUHH /Y)];C/. Pa3pa6oTaHLI 
nporpaMMLI ~n.11 pa6oTLI B noKanLHOM pe
:>KHMe ua Y)];C. 

B~nonueu 6onLwo:ii: o6'LeM pa6oT no 
BHe~peHHID pa3pa60TOK, CBJI3aHHLIX C 
~Hcnne:ii:HOH TeMaTHKOH, B opraHH3aUHJIX 
cTpau-yqacTHHU OHJIH. 



3BM 

3KCnJiyaTai.J,H» 6a30BbiX 

3JieKTpOHHO-Bbi'4HCJIHTeJibHbiX 

MalllHH 

Ta6Aut~a 8 

roJJ;o- 06mee CpeJJ;He- l.JHCJIO 

BOB noneJ- cyToq- hpo-

nnaH HOe Hoe no- nymeH-

/s 'lac/ speMJI neJHoe HhiX 

c'ieTa BpeMJI JaJJ;a'i 

Ja roJJ; C'leTa 

/s 'lac/ /s 'lac/ 

E3CM-6 5900 6550 

CDC-6500 6000 7367 

20,4 

21,7 
59059 
164734 * 

/28983/ 

*B CK06KaX yKaJaHO 'IHCJIO JaJJ;a'l, o6-

pa6oTaHHLIX C TepMHHaJIOB. 

Co3~aHHe H pa3BHTHe 

aBTOMaTHqeCKHX 

H ITOAyaBTOMaT~qeCKHX 

CHCT8M o6pa60TKH 

KaMepHbiX CHHMKOB 

CnHpaJibHbiH H3MepHTeJib 

JaBepmeHa pa3pa60TKa CHCTeMLI <l>HJibT 

paUBB B peaJibHOM BpeMeHB Ha "CnupaJib 

HOM BJMepBTeJie". Becb KOMnJieKC anna 

paTypLI, BKJIJO'iaiOlllBH CBCTeMy 3BM TPA-
3neKTPOHBKa- 100, JJ;BCnneii, MarHBTHLIH 

JJ;BCK B MarHBTO<i>OHhl, BCnLITaH B BCnOJib

JyeTCJI JJ;JIJI KOHTpOJIJI B BLI6opa napaMeT

pOB CKaHBpOBaHBJI B pe)KBMe peaJibHhiX 

BJMepeHBH C06LITBH ap-3KCnepBMeHTa Ha 

CHBMKax C OJJ;HOMeTpOBOH BOJJ;OpOJJ;HOH Ka

MepLI JIB3 OJUIH. CucTeMa <l>BJibTpauuu 

B peaJibHOM BpeMeHB noJJ;rOTOBJieHa K npo-
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BeJJ;eHBJO OTJiaJJ;KB COOTBeTCTBYJOlllero npo-

rpaMMHOrO o6ecne'ieHBJI Ha KaMepHLIX 

CHBMKaX. PaJpa6oTaHbl OnTBKO-MeXaHB-

'IeCKaJI KOHCTPYKUBJI conpJI)KeHBJI JiaJep

HOro cKaHaTopa c CH- 2 B cxeMLI MaKeTHLIX 

o6pa3UOB 3JieKTpOHHhiX yJJIOB OTC'ieTHOrO 

KaHana naJepHoro cKaHaTopa. 

CKaHHPYIOLUHH 

aBTOMaT HPD 
BBeJJ;eHa B OnLITHYJO 3KCnnyaTaUBJO HO

BaJI 3JieKTpOHHaJI annapa Typa asToMa Ta HPD, 
BJrOTOBJieHHaJI B cTaHJJ;apTe KAMAK. llpo

BeJJ;eHLI MeTO.iJ.H'IeCKBe BCCJieJJ;OBaHBJI B pa3-

BBTO nporpaMMHoe o6ecneqeuue pe)KBMa 

<i>BJib TpaUBB JJ;aHHLIX CKaHHpOBaHBJI B peaJib

HOM apeMeHB B cBcTeMe CDC-1604A-TPA-HPD. 
3<l>cl>eKTBBHOCTb o6pa60TKB CHBMKOB C JJ;BYX

MeTpOBOH BOJJ;OpOJJ;HOH KaMephl JIB3 co

CTaBBJia OKOJIO 700/o. llp01lOJI)KaeTCJI pa-

6oTa no nOBLillieHBJO 3<l>cl>eKTBBHOCTB npo

rpaMMHOrO o6ecne'leHBJI B 3TOH CBCTeMe. 

C nOMOlllblO HOBhi:X 3JieKTpOHHhiX 

ycTpoiicTB aBTOMaTa HPD BJMepeuo 

22 TLIC. C06LITBH Ha CHBMKaX C OJJ;HOMeT

pOBOH BOJJ;OpOJJ;HOH KaMe phi H KaMe phi "JIJOJJ;

MHJia". CMOHTBpOBaH H BKJIIO'IeH B CHCTe

MY CDC-1604A-HPD cneunpoueccop SHP , 
npeJJ;HaJHa'leHHLIH JJ;JIJI OnOJHaBaHHJI 3Jie

MeHTOB TpeKOB. llpOBOJJ;HJIHCb pa60Thl no 

peaJIHJaUBB npoeKTa nOBLillieHBJI 3<l>cl>eK

THBHOH npOBJBOJJ;BTeJibHOCTH aBTOMaTa HPD. 

B paMKax cacTeMLI asToMaTB'IecKoii 

o6pa6oTKH CHHMKOB c MHC OHJIH coJJJ;a

HLI BapHaHT naKeTa nporpaMM <l>HJibTpa

UHB JJ;aHHLIX cKaHBposaHBJI I puc. 58/ H npo

rpaMMa c6opKB co6LITHH ua CDC-6500. PaJ

pa6oTaHLI nporpaMMhl ynaKOBKH JJ;aHHhiX 

CKaHHpOBaHHJI Ha MarHBTHOH JieHTe. llpo

BeJJ;eHLI pa6oTLI no HanaJJ;Ke cneunpouec

copa SHP. Co3JJ;aH KOMnneKc nporpaMM JJ;JIJI 

uanaJJ;KB B JanycKa cneunpoueccopa SHP, 
BKJIIO'iaJOmuii B ce6JI nporpaMMLI JJ;JIJI Tee

THPOBaHBJI, MOJJ;eJIHpOBaHHJI H npeJJ;CTaBJie

HBJI JJ;aHHLIX Ha JJ;BCnJiee. 
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Puc. 58. Pe3yAr.•a•r.J aemoMamu'lecKou o6pa60JJKU 

&13o6paxeHuu Ha CHUMKax c y c maHOBKU MHC OHRH, 
6W6eOeHHble HO 3 KpaH OucnAe.!l. a / OOHHI>Je CKQHu

poeaHU.!I co61>JJJU.!I Ha ae~roMarH? IIPD: 6 / pe3y AI>IIOJJbl 

o6pa60IIKU C06bJIIU.!I C nOMOJIIblO npozpaMMbl ~UAbll

pai#UU OOHHI>IX CKQHUp06QHU.!I . 

AsT oMaT 

Ha 3~eKTpOHHO-~yqeBOH Tpy6Ke 

A3JIT-2/160 

Co3,naH KoMnneKc 6a30BhiX npor paMM 
,nng TeCTOBhiX HCCne.IJ;OBaHHH H KanH6pOBKH 
aBTOMaTa A3JIT-2/160, a TaK)f(e .nns op
raHH3aUHH CBS3H c 3BM CDG-6500. Toq
HOCTh H3MepeHHS CHHMKOB Ha aBTOMaTe 
.noBe,neHa .no 1, 7-2,0 MKM. Co3,naH KOMn
neKc nporpaMM ynpaBneHHS aBTOMaTOM H 
paCll03HaBaHHJI C06biTHH Ha CHHMKaX C yc-

TaHOBKH MHC. C MeTo,naqecKoi uen1>10 H3-
MepeHo 200 TaKHX co6biTHH. Ha'laThl pa6o
Thl no co3,naHHIO nporpaMMHoro o6ecne11e
HHJI .IJ;llJI opraHH3aUHH CHCTeMbl o6pa60TKH 
CHHMKOB c ycTaHOBKH PHCK H npoBe,neHhl 
npo6Hhle H3MepeHHJI nepBhiX CHHMKOB. 

Mo,D;y~b 

YHHBepC~bHOH H3MepHTe~bHOH CHCTeMbl 

,D;~H o6pa60TKH CHHMKOB 

C TpeKOBbiX ,D;eTeKTOpOB 

Pa3pa6oTaHhl H onpo6oBaHhl anropaT
Mhl ynpaBneHHJI 3neMeHTaMH npoeKTopa 
lillC-75. llpo.noll)f(anach pa3pa6oTKa pe
)f(HMa nporpaMMHoro conpoBO)K.IJ;eHHJI H y3na 
30HHoro cKaHapoBaHHS. Pa3pa6oTaHhl H H3-
rOTOBneHbl 3lleMeHThl OllTHKO- MeXaHH'IeC
KOrO ,IJ;aT'IHKa 30HHOrO CKaHHpOBaHHJI, Ha
'laTa ero c6opKa. llpo~o.IJ;JITCJI accne,noBa
HHJI CBeTO'IYBCTBHTenhHhiX MaTpHU Ha 6a3e 
3neMeHTOB C 3apS.IJ;OBOH CBS3hl0. 3aBep
WeHO llO.IJ;KlliO'IeHHe MaKeTa npoeKTOpa K 
3BM TPA-1001. 

llYOC-CAMET -B3CM -4 

BBe,neHhl B 3KcnnyaTaUHIO 6 cTonoB 
CAMET B pe)f(HMe nporpaMMHoro aBTo
conpoBO)f(.IJ;eHHJI, 'ITO ll03BOllHllO llOBbiCHTh 
npOH3BO.IJ;HTenhHOCTh Tpy,na Ha 30~ npH 
H3MepeHHH HaH6onee CllO)f(HbiX C06hiTHH C 
.IJ;BYXMeTpOBOH nponaHOBOH KaMepbl. 3a
BepmeHO H3rOTOBneHHe 10 KOMnneKTOB 
ycTpOHCTB llYOC-KAMAK. 

06pa60TKa CHHMKOB 

C TpeKOBbiX ,D;eTeKTOpOB 

B 1978 ro.ny o6pa6oTaHo: 
- npH llOMO~ nonyaBTOMaTH'IeCKHX 

ycTpoicTB /llYOC-CAMET/ - 412 ThiC. 
TpeKoB ,nnJI 12 ci>H3H'IecKHX rpynn OHJIH; 

- npH llOMOIUH aBTOMaTH'IeCKHX CKaHH-
pyiOIUHX ycTpoicTB / HPD , A3JIT -1/ 



45 TbiC. C06hiTHH Ha CHHMKaX C pa3nH'IHbiX 
KaMep OIUIH. 

Pa3pa6oTKa MeTo.uos 

pacqeTOB H C03,llaHHe 

CHCT8M o6pa60TKH 

3KCIIepHM8HTaJibHbiX .[laHHbiX 

HcnoJib30Bamte 38M Ha JIH ID1H 

C 3KCnepHMeHTaJibHbiM H 

ycTaHOBKaMH 

B paMKax pa6om no co30aHwo MameMa 
mu~ecKozo o6ecne~eHUR cucmeM peaAbHo zo 
epeMeHu ~m1 perncTpauuu u o6pa6oTKH 
HH.OpMal{HH B 3KCnepHMeHTaX no .H3HKe 
BbiCOKHX 3HeprHH pa3pa6oTaH H peanH30BaH 
BapHaHT CHCTeMhl KOHTpOnJI OCHOBHbiX an 
napaTypHbiX 3BeHI:.eB ycTaHOBKH liHC- 2 , 
pa6oTaromeB: Ha nHHHH c 3BM EC-1040 
H<l>B3 /CepnyxoB/. KoHTponh napaMeTp B 
OCyll{eCTBnJieTCJI C nOMOII.{hiO CHCTeMhl CTa
THCTH'IeCKOH o6pa60TKH H nporpaMM aBT -
MaTH'IeCKOrO On03HaBaHHJI TpaeKTOpHH. 
IIo~rOTOBneH naKeT nporpaMM CTa THCTH
qecKoil o6pa6oTKH ~nJI 3BM EC-1010 -
ynpaBnJIIOII.{eH 3BM ycTaHOBKH "Anh.a " . 
Co3~aHa H BKniO'IeHa B o6myro CHCTeMy 
o6pa6oTKH nporpaMMa rpa.uqecKoro npe~
CTaBneHHJI C06hiTHH, perHCTpupyeMbiX yc
TaHOBKOH "<l>oToH". Pa3pa6oTaHbl anropnT
Mhl H C03~aHO MaTeMaTH'IeCKOe o6ecneq_e
HHe ~nJI c6opa ~aHHhiX, KOHTponJI annapa
TYPLI H o6pa6oTKH HH.opMauuu B peanhHOM 
BpeMeHn B noncKOBhiX pa6oTax no HOHHOH 
pa~uorpa.uu Ha ycxopnTene JIB 3, a TaK>Ke 
coJ~aHa nepBaJI oqepe~h MaTeMaTH'Iecxoro 
o6ecne'leHHJI Ha EC -1040 ~nJI ycTaHOBKH 
"KpHCTann". 

,lJ;nJI coBMecTHoro OHJIH- U.E PH N A- 4-
JKcnepnMeHTa nocTaBneHa Ha CDC-6500 cue -
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TeMa nporpaMM, pa3pa6oTaHHaJI COBMeCTHO 
c coTpy~HHKaMH oT~ena o6pa6oTKH ~aHHhiX 
U.EPH. CucTeMa BKnroqaeT B ce6JI 6a30BYIO 
6u6nnoTexy NA 4LIB, nporpaMMY Mo~e
nupoBaHHJI GEANT-SIMUL, a TaK)I(e nporpaM
MY P ATRAC ~nJI onoJHaBaHHJI co6biTHH H 
Bhi'IHCneHHJI HX reoMeTpH'IeCKHX H KHHeMa
TH'Iecxux napaMeTpOB. IIpoBe~eHo uccne
~oBaHne nporpaMM o6pa6oTKH Ha MO~enu
poBaHHhiX C06b1THJIX, a TaK)I(e Ha nepBOH 
3KCnepuMeHTanhHOH HH.OpMal{HH, nonyqeH
HOH npu •H3H'IecxoM Janycxe NA-4 -cnexT
poMeTpa. Hccne~oBaHbl TO'IHOCTh H J .. ei(
THBHOCTh nporpaMM 06pa60TKH. ,lJ;nJI 
li3CM -6 C03~aH BapHaHT CHCTeMbl CTa
THCTH'IeCKOH o6pa6oTKH HBOOK. CreHe
pHpOBaHa H nepe~aHa B HHCTHTYTCKHH .OH~ 
6u6nuoTeKa LIBCDC. 

Pa3pa6omKa npozpaMMHozo ynpaeAeHUR 
yc1wpumeARMU. IIpoae~eHhl .pa6oTbl no no~
roToaxe aBTOMaTH3HpOBaHHOH CHCTeMbl Ha· 
na~KH H KOHTpOnJI pa60Tbl KaHanOB BTOpuq
HhiX 'laCTHI.{ CHCTeMhl BbiBO~a ny'IKa H3 
CHHXpO.a30TpOHa JIB3. 0Tna)l(eHhl npor
paMMhl CBJI3H 3BM EC-1010 /H3Mepu
TenhHOH H ynpaBnJIIOII.{eH 3BM CHCTeMbl/ 
C 6noKaMH annapaTypbl, C nOMOII.{hiO KOTO· 
phiX npOH3BO~HTCJI C'heM HH.OpMal{HH ~nJI 

HaCTpOHKH H KOHTpOnJI KaHanoB. Ha 

EC-1010 oTna)l(eHa nporpaMMHaJI cncTe
Ma, BKnroqarolllaJI yxaJaHHhle nporpaMMhl 
CBJ13H H nporpaMMbl o6pa60TKH HH.OpMa
UHH c nponopunoHanhHhiX KaMep; npo
rpaMMhi nocTpoeHHJI npo.unJI H ~ByMepHo
ro pacnpe~eneHHJI nyqxa, nocTpoeHHJI ·a-
30Boro Jnnunca, onpe~eneHHJI •oxyca nyq
xa H J .. eKTHBHOCTH pa6oTbl nponopuuo
HanhHbiX KaMep. 

C nOMOil\hiO y~aneHHOH ~HcnneHHOH 
cTaHUHH li3CM-6 Ha 6a3e M-6000 OHMY 
npoao~unnch npo6Hble ceaHchl nepe~aq Tex
CTOB 3a~aq H B03BpaTa nHCTHHrOB nonHHHH 
CBJI3H OHMY -JIBT A. C y'leTOM onbiTa JTHX 
nepe~aq 'laCTH'IHO MO~H.Hl{HpOBaHO npo
rpaMMHoe o6ecne'leHne Y,D;C, B qacTHOCTH 
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Puc . 59. "'o•ozpatju11 co6r.r11u11 a c•puMepHoil KaMepe ycmaHoaKu PHCK, noAy'leHHa.ll c :J KpaHa meAeau:JuoH· 
HOZO MOHUIIOpa. 

o6ecDe'leHa B03MO)KHOCTL HCDOJIL30BaHHJI 

MarHHTOWOHa 3BM M -6000 B Ka'leCTBe 

6y4lepuoi naMJITH. 

HccAeooeaHu.R no 6ec~uAr.Moer.rM cuc
•eMaM pezuc•pafiUU U o6pa60111KU UH~OpMa
fiUU CO CllpUMepHbiX KaMep. 3asepweHLI 

accne~oBaHHJI xapaKTepHCTHK nepe~aromax 

TeJieBH3HOHHLIX Tpy6oK, BLIDOJIHeHLI pa3-

pa6oTKH cne:uaaJILHLIX TB-KaMep H per&cT

p&pyromeii annapaTypLI, npose~eHLI pa6oTLI 

DO MO~eJIHpOBaHHIO Ha 3BM anropHTMOB 

C)KaT&Jl auwopMa:UHH. B pe3yJILTaTe 3THX 

HCCJie~OBaHHB 6LITIH peweHLI OCHOBHLie 

Hay'IHLie H HH)KeHepHide 3a~a'IH, CBJI3aH

Hide C pa3pa60TKOH 6eCWHJILMOBLIX OHCTeM 

c~eMa aucllopMa:QHH co cTp&MepHLIX KaMep 

H DO~rOTOBJieH npoeKT 6eCWHJILMOBOH CHC

TeMLI ~JIJI CTpHMepHOH KaMepld ycTaHOBKH 

PHCK. 

fipoBe~eHid CTeH~OBide HCDLITaHHJI 

TB-KaMep, ycTpoiicTB 3anoM&HaHHJI Tene

BH3HOHHLIX H306pa)KeHHH H ~HCDJieHHOH an

napaTypLI TeJieBH3HOHHOH CHCTeMid KOHT

pOJIJI /TCK/, npe~Ha3Ha'leHHOH ~JIJI OTO· 

6pa)KeHHJI ua 3Kpauax T B- MOH&Topos co-

6LITHH B CTpHMepHOH KaMepe ycTaHOBKH 

PHCK. llpo&3Be~eHLI MOHTa)K, no~roTOBKa 



K 3anycKy ,HcnbiTaHHJI TCK Ha ycTaHOBKe · 
PHCK B H<I»B3 I puc. 59/. TeneBH3HOHHaJI 
CHCTeMa KOHTpOnJI ,nnJI CTpHMepHbiX Ka
Mep C03,naHa BnepBble B MHpOBOB npaKTHKe. 

MameMamu.,ecKoe o6ecne'leHue cucme
Mbr aBTOMaTH3HpOBaHHOrO npOeKTHpOBaHHJI 
neqaTHLIX nnaT Ha 6a3e 3BM .63CM -6, 
CDC-6500 H Manblx 3BM. Pa3pa6oTaHbl 
MeTO,nLI H anropHTMLI 4JyHKUHOHanLHOrO 
TeCTHpOBaHHJI noraqecKHX CXeM Ha OCHOBe 
npHMeHeHHJI Tpex3HaqHoii norHKH. Yconep
weHCTBOBaHbl nporpaMMbl npoeKTHpOBaHHJI 
3neKTpo,non ,nn.11 npononoqHbJX KaMep. Co-
3,naHo H c,naHO B 3KCnnyaTaUHIO Ha Ji3CM - 6 
nporpaMMHOe o6ecneqeHHe qepTe)I(Horo aa
TOMaTa H aBTOMaTaqecKoro apxHna neqaT
HLIX nnaT Ha MarHHTHOB neHTe. Be,nyTCJI 

pa6oTLI no nocTaHOBKe MaTeMaTaqecKoro 
o6ecneqeHHJI cacTeMLI Ha 3BM CDC-6 500 
H EC-1040. C,naHa B 3KcnnyaTaUHIO npo
rpaMMa pe,naKTHpOBaHHJI H H3rOTOBneHHJI 
neqaTHLIX cxeM Ha 3BM EC-1010. 

Co3,namm 

nporpaMM o6pa6oTKH 

3KCnepHMeHTaJibHbiX ,UaHHbiX 

CucmeMa npozpaMM MOOYA&Hoil cmpy K
myp&r OAJI o6pa60111KU KQMepHblX CHUMK08. 
3anepweH nepBLIB 3Tan pa6oTbl no a .nan 
TaUHH npHKna,nHbiX nporpaMM CHCTeMbl 
"ra,npa" K TpeKOBbiM ycTaHOBKaM H H3 -
MepHTenLHbiM cacTeMaM OHJIH. IIpoH3Be 
.neH nepexo,n Ha HOBYIO BepCHIO reoMeTpH
qecKHX nporpaMM B paMKaX CHCTeMbl "ra,n 
pa", Ha OCHOBe KOTOpOB C03,naJOTCJI reo 
MeTpHqeCKHe nporpaMMLI ,nnJI ycTaHOBKH 
PHCK H ,npyrax TpeKOBLIX KaMep OHJIH . 
IIocTanneHLI H onpo6onaHbl nporpaMMbl p e 
KOHCTPYKUHH H H,neHTH4JHKaUHH C06LITHB 
/rEOKHH/ ,nn.11 ap - 3KcnepHMeHTa, a TaK 
)I(e nporpaMMa no.nroTOBKH neHT cyMMap -

115 

HLIX pe3ynLTaToB. A.nanTHponaHa H npone
peHa Ha TeCTOBbiX C06LITHJIX reoMeTpH
qecKaJI nporpaMMa ,nn.11 ycTaHOBKH PHCK. 
Co3,naH naKeT nporpaMM Ha CDC-6500 ,nnJI 
aHanH3a B .naanoronoM pe)I(HMe pe3ynL
TaTOB o6pa6oTKH no reoMeTpaqecKHM H 
KHHeMaTaqecKHM nporpaMMaM. 

Pa3pa6oTaHa npocTaJI H 34>clleKTHBHaJI 
MeTO,nHKa reHepaUHH npHKna,nHLIX nporpaMM 
CHCTeMLI "ra,npa", n03BOnJIJOIUaJI nonL30Ba
Ten.IIM co3,nanaTL HY)I(HLie napaaHTbl npo
rpaMM Ha cneuaanH3HpOBaHHOM JI3LIKe 3a
npOCOB. Ha OCHOBe 3TOB MeTO,nHKH 3aBep
waeTCJI C03,naHHe CHCTeMbl reHepaUHH reo
MeTpHqecKHX nporpaMM ,nnJI )I(H,nKOBo,nopo.n
HLIX KaMep OHJIH H ycTaHOBKH PHCK. 

MameMa111u'lecKoe o6ecne'leHue eouHoil 
CUC111eMbl o6pa60111KU cneK111pOMe111pU'IeCKOU 
UHt/JOpMaijUU. B 6H6nHOTej.(y CHCTeMLI o6-
pa60TKH cneKTpOB /COC/ BKnJOqeH p.11,n 
HOBLIX nporpaMM; HMeeTCJI 10 Ha6opOB 
MO,nyneii, n03BOnJIIOIUHX o6pa6aTbiBaTL pa3-
nHqHLie BH,nLI cneKTpOB Jl,nepHbiX H3nyqe
HHB. 3To o6ecneqanaeT B03MO)I(HOCTL aHa
na3a ,naHHbiX pJI,na 3KcnepaMeHTOB. 3anep
weHLI pa6oTLI no co3,naHHIO cneuaanLHoro 
napaaHTa CHCTeMbl COC ,nn.11 accne.nonaHHJI 
MaTpHU y- y -conna,neHHB 6onLWOB pa3Mep
HOCTH /1024x1024/. Be,nyTCJI pa60Tbl no 
C03,naHHIO nporpaMM o6pa60TKH MHOrOMep
HLIX cneKTpOB. JanepweHO C03,naHHe BapH
aHTa CHCTeMLI COC, pa6oTaiOIUero B paM
KaX CHCTeMbl ,LJ;HCIIAK, qTo n03BOnHT pac
WHpHTL Kpyr HayqHLIX UeHTpOB, HCnOnL-
3YIOIUHX CHCTeMy COC. 

IIonyqanH .nanLHeiiwee pa3BHTHe Ma
TeMaTHqecKHe MeTO,nLI o6pa60TKH HH4Jop
MaUHH. Ha OCHOBe 0606IUeHHOB MO,nenH 
CHCTeMLI o6pa60TKH HH4JOpMaUHH nonyqeHLI 
npocTble 4JopMynLI ,nnJI oueHKH napaMeTpon 
npJIMOnHHeiiHLIX TpeKOB. IIpH 3TOM acnonL-
3oBaHo 4JaKTOpH30BaHHOe npe,ncTaBneHHe 
HH4JopMaUHOHHbiX Ma TpHU ,nnJI o6pa60TKH 
HH4JopMaUHH B 4JH3HKe BLICOKHX 3HeprHB. 
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ITO pe~~THBHCTCKOH 

~,IJ;epHOH q>H3HKe 

H q>H3HKe pe30HaHCOB 

B uccAeooeaHuJrx JrOepHwx npot~eccoe 

npB peJJJITBBBCTCI<BX 3BeprBJIX BWnOJJBeB 
aBaJJB3 BMnyJJbCHWX cnei<TpOB BTOpBqBJ.IX 
npOTOHOB OT BJaBMO,D;eBCTBBJI npOTOBOB C 
JI,u;paMB ao,u;opo,u;a, ,u;eiTepBJI B yrnep o,u;a 
npB HaqaJJbHbiX BMnyJJbCaX 4,3; 6,3 B 
8,9 T3B/c, T .e. B o6nacTB, r,u;e ,u;as swe 
06 BMnyJJbCHWX cnei<Tpax BTOpBqHJ.IX qac
TBU paHee OTCYTCTBOBaJJH. HOBWe 3I<Cne
pBMeHTaJJbHble ,D;aHHWe y.D;OBJJeTBOpBTeJJb
HO onBCbiBaiOTCJI B paMI<aX NO,D;eJJB NBOro
I<paTBOrO ,u;s~pai<UBOHHoro HYI<JJoH-HYI<JJOH
Horo pacceJIHBJI. Onpe,u;eneHo JHaqesse ,u;s~
~epeHUBaJJbHOro ceqeHBJI npouecca I<BaJs
ynpyroro BW6BBaHBJI ,D;eBTpOBOB BJ JI,D;ep 
yrnepo,u;a no,u; yrnoM 103 MpaO npoToHaMB 
c BMnynLCOM 4,3 T3B/c. 3ToT peJyJJLTaT 
no.u;Taep~,u;aeT npe,u;nono~eHBe o TON , qTo 
I<BaJBynpyroe Bbi6BBaHBe I<JJaCTepOB JIB
JJJieTCJI o6~BM CBOBCTBOM B3aBMO,D;eBCTBBB 
qacTBU c Jl,u;paMB B wspoi<oi o6nacTB 3Ha
qeHBB JHeprBB. 

B peJyJJbTaTe o6pa6oTI<B JI<cnepBMeH
TaJJbHWX .u;aHHwx c ycTaHOBI<B CKM - 200 
/cOBMeCTHO c JIB3/ nonyqeHw pacnp e,u;e
neHBJI no MHO~eCTBeHHOCTB BO BJaBMO
,u;eicTBBJIX a -qacTBU nps 18 T3B/c c JI,D;
paMB Pb. llpoBe,u;eHo cpaBHeHse pacnpe
,D;eJJeHBB no MHO~eCTBeHHOCTB 77- -Me30BOB 
BO BJaBMO,D;eBCTBBJIX a -qaCTBU npB 
18 T3B/c c JI,u;paMB Li , C, Ne, Al, 
Cu , Pb c .u;aHHbiMB, nonyqeHHWNB npB sc
cne,u;oBaHBB BJaBMO,D;eBCTBBB JJJeMeBTap
HWX qacTBU. lloi<a3aHo, qTo pacnpe,u;ene
HBJI no MHO~eCTBeHHOCTB OTPBUaTeJJbHWX 
qacTBU B JI,D;epHo- JI,D;epHWX B3aBMO,D;eBCTBB
JIX no,u;o6Hw pacnpe,u;eneHBJIN, nonyqessww 
B pp -BJaBMO,D;eBCTBBJIX. 

C nOMOUIMO OOHOMempoeou JKUO,WBOOo
poOHOU KaMepbl npoBe,u;eH aHaJJBJ peai<UBB 

np -> np11~11-, 

np _. d11+11-. 

lloi<aJaHo, qTo B peai<UBJIX np -> np77~77-
oco6eHHO BeJJBI<O o6paJoBaHBe peJoHaHca 
~(1232); nps P n = 2,23 T3B/c BJo6apa 
~(1236) po~,u;aeTcJI noqTB B 100~ cnyqaeB, 
nps Pn = 5,1 T3B/c - npBMepHo B 75~ 
cnyqaeB. Ha6JJJO,u;aeTcJI Tai<~e po~.u;eHBe 

pe3oBaHCOB N* ( 1470) , N * (1520) , N*( 1688), 
N*(1815), N* (2100) , N * (2240) B ~( 1950). 06-
Hapy•eHa CBJJbHaJI nepB~epsqHOCTb BJaB
MO,D;eBCTBBB. llpoBe,D;eH aHaJJBJ nJITBJJyqe
BWX np -BJaBMo.u;eicTBBB. Has6onee BH
TepecHWM peJyJJbTaTOM JIBJJJieTCJI yi<aJa
BBe Ha po~eHBe BJ06apbl B CBCTeMaX 
(p 11 + 11-) B (n11 -rr- ). llo,u;roTOBJJeHa neHTa 

CYMMapHWX pe JYJJbTa TOB qeno~pexJJyqeBbiX 
co6wTBB c A--, K0

-, A0 -qaCTBUaMB. On
pe,u;eJieHO ceqeHse I<aHaJJoB peai<UBB, .D;JJJI 
qero 6wno npoBe.u;eHo Mo,u;enspoBaHse co-
6wTBi c A0

- B K0 -qacTBUaMB. 

B UCC.IIeOoeaHUJIX c nOMOUibiO oeyxMem
poeou nponaHoeou KaMepbr coBMeCTHo c 
JIB3 Jai<oHqeH UBI<JJ pa6oT no npo6neMe 
o6pa30BaHBJI peJOHaHCOB B 77-p -BJaBMO
,u;eBCTBBJIX nps 40 T3B/c. llpo,u;o~aJJBCb 
pa60TW no BCCJJe,D;OBaHBIO I<OppeJJJIUBB Me~
,u;y qacTBUaMB, BMeJOIUBMB 60JJbWBe none
peqHwe BMnynLcbl. lloi<a B paMI<ax He6onL
mol CTaTBCTBI<B He y,u;aeTCJI O,D;HOJHaqHo 
onpe,u;eJJBTb npspo,u;y o6Hapy~eHHbiX I<opoT
I<o,u;eicTBYJOIUBX I<OppeJJJIUBB. lloJiyqeHbl 
,D;aHHWe 06 BHI<JJIOJBBHbiX cnei<Tpax BTO
pBqHWX qacTBU B 77- 12C- BJaBMO,D;eBCTBBJIX 
nps 40 T3B/c. lbMepeHbl B o6c~IBTaHbl 
2000 C06b1TBB pd- 3I<CnepBMeHTa. llo,u;
rOTOBJieHa JieHTa CYMMapHhiX peJyJJbTaTOB. 

B•rnoAHeH c•amucJru'lecKuu aHaAu3 3I<
cnepBMeHTOB no HeynpyrBM BJaBMO,D;ei
CTBBJIM qacTBU C JI,D;paMB B 06JiaCTB JHep
rBB -10 -'-100 T3B. 3ToT aHaJJBJ noi<aJaJJ, 



qTo o6menpHHBT~H MeXaHH3M BHYTPHB~ep

H~X KaCKa~OB peanH3yeTCB flHIIIL npH :mep

rHBX, He npeBLIIIIaromux 20-30 T3B. llpH 

6onLIIIHX 3HeprHBX onpe~enBIOlllHMH CTa

HOBBTCB KOnneKTHBHLie B3aHMO~eHCTBHB, 

KOr~a C O~HHM BHYTPHB~epHLIM HYKflOH M 

O~HOBpeMeHHO B3aHMO~eHCTByeT cpa3y H e

CKOflLKO 6LICTpLIX qaCTHU. 

MeTo,abi 
u 

IIpl1KJia,aHbiX BbP-IJ1CJI8HJ1J1 

,l1oKa3aHo cy111ecmaoaaHue nonmKHTenL

H~X qacTHUeno~06H~X peiiieHHH B MO~enH 

<l>pH~~epra-nu- CupnHHa ~ng cnyqag y6 ·

aaromei B Hyne $yHKUHH, CTOBllleH B npa

BOH qacTH ypaaHeHHB, a TaK)I(e Hai~e ~ 

~OCTaToqH~e ycnOBHB cymeCTBOBaHHB 6e3-

y3noaoro qacTHueno~o6Horo peiiieHHB. He

cne~oaaH~ HeKoTop~e aonpoc~ npu6n u

)l(eHHoro peiiieHHB HenHHeHHOH KpaeBOH 3a

~aqH, COOTBeTCTBYIOllleH ypaBHeHHIO noy. 

Hai~eH~ ycnoBHB cymecTBOBaHHB H e~HH

CTBeHHOCTH peiiieHHH C HeOTpHUaTenLHhiM 

CyMMapH~M HH~eKCOM npOH3BO~HOH <l>peiiie. 

llocTpoeH anropHTM H npoae~eH~ qucn H

H~e pacqeThi ManhiX H 6onhiiiHX no Mo~ynro 

peiiieHHH ypaBHeHHH noy. llpoae~eHO Ka

qeCTBeHHOe HCCne~OBaHHe H HaH~eHO n p H-

6nH)I(eHHOe peiiieHHe HeperynBpH30BaHHOro 

ypaBHeHHB noy. 

HccAeooaaHo a3aUMooeucmaue ~ByMep

H~x "3apg)l(eHH~X" COflHTOHOB BO BCTpe q

H~X CTOflKHOBeHHBX B paMKaX penBTHBHCT

CKH-HHBapHaHTHOH MO~enH TeOpHH Hong 
c norapH$MuqecKHM narpaH)I(HaHoM, o6n a

~aromHM U(l)-CHMMeTpHei. B pe3ynLTa Te 

qucneHHLIX 3KCnepHMeHTOB Ha 3BM o 6-

Hapy)l(eHLI qeT~pe KaqecTBeHHO pa3nHqH LIX 

BH~a B3aHMO~eHCTBHH COflHTOHOB B paMK aX 

yKa3aHHOH MO~enH: ynpyroe H KBa3Hynp y

roe, pacna~Hoe, pacna~ qepe3 pe3oHa Hc 

H o6pa30BaHHe CBB3aHH~X COCTOBHHH c o

flHTOHOB I puc. 60,611. Hccne~oaaH~ y c-
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ToiquaocTh U( 1) - conHTOHOB, ~ByMepHaB 

YCTOHqHBOCTL nnOCKHX COflHTOHH~X peiiie

HHH HenHHeiHoro ypaBHeHHB Illpe~HHrepa, 

a TaK)I(e aonpoc~ cymecTBOBaHHB H ycToi

quaocTH KBa3HCOflHTOHOB B O~HOMepHOH MO

~enH CTaTHCTHqecKOH MeXaHHKH C pe3o

HaHCH~M B3aHMO~eicTBHeM. IIonyqeH~ Ho

B~e THn~ peiiieHHH H noKa3aHO, qTo OHH 

He MOryT 6~Th HaH~eHhl C nOMOlllLIO Teo

pHH B03MyllleHHH. 

Pa3pa6omaHbl u peaAU306QHbl 6 auoe 
npozpaMM Ha <I>OPTPAHe anropHTM~ pac

qeTa pe30HaHCHhiX COCTOBHHH ~ng ypaBHe

HHB Illpe~HHrepa CO c$epuqecKH CHMMeT

pHqH~M noTeHuuanoM CaKcoHa- By.nca. Ma

TeMaTHqecKH 3a~aqa CBO~HTCB K nOHCKY 

peiiieHHH C 3KCnOHeHUHanLHOH aCHMnTOTH

KOH Ha 6onLIIIHX paCCTOBHHBX OT UeHTpa 

B~pa, npuqeM noKa3aTenh 3KCnOHeHT~ MO

)I(eT 6LITL He TonLKo oTpuua TenhH~M I caB-

3aHHLie COCTOBHHBI, HO H KOMnneKCH~M. 
Ha 3BM CDC-6500 nocTaaneH~ H c~aH~ B 

OnLITHYIO 3KCnnya TaUHIO ~Be nporpaMMHLie 

CHCTeM~ ~ng no~rOTOBKH ~OKyMeHTaUHH no 

MaTeMaTHqecKOMY o6ecneqeHHIO. 

3aaepweH&I pacttembl TOKOB ~ononHH

TenLHLIX MarHHTOB B CHHXpo$a30TpOHe 

OHJIH, onTHMH3Hpyromux TpaeKTOPHH 3a

pg)l(eHH~x qacTHU B ycKopHTene. PacqeT~ 

noKa3anH, qTo C nOMOlllhiO BHTKOB C TOKOM, 

ycTaHOBneHHhiX B npBMOflHHeHHhiX npoMe

)I(YTKaX, MO)I(HO yMeHLIIIHTL OCUHflflBUHH ne

pHO~HqecKHX TpaeKTOpHH 3apg)l(eHH~X qac

THU Ha acex pa~uycax pa6oqei o6nacTH 

CHHXpo$a30TpOHa. C nOMOlllLIO Henpep~B

HOrO aHanora MeTO~a HLIOTOHa npoBe~eH~ 

OnTHMH3aUHB ~flHHH~X COrnaCOBaHH~X npo

Me)l(yTKOB CHHXpo$a30TpOHa H aHanH3 He

flHHeHHLIX a6eppaUHH B HHX. IJpoBe~eHLI pac

qeT~ noneH MarHHTOB CflO)I(HOH KOH$Hrypa

UHH I puc. 621. 

Pa3pa6omaH H06biU Memoo qucneHHoro 

peiiieHHB 3a~aq Ha C06CTBeHH~e 3HaqeHHB 
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6/ Puc . 60. C6.113QHHOe COCIIOJIHUe 06YX " 3ap.IIJICeHHI>IX" 

COAUIIOH06 6 paMKOX CKQA.IIPHOU MOOeAU 11eopuu nOAJI 

C HOCbllljQIOUjeUCJI HeAUHeUHOCIIbiO. CKOpOCIIb 6CIIpe'l· 

H020 06UJICeHUJI COAUIIOH06 V ~ Vl =- V2 =0,1, 11 = 0,7 
I 11 - napaMellp, onpeOeA.IIIOUjuu " 3 ap.110" cOAUIIOHa/. 

KapiiUHbl AUHUU yp06HJI COOII6e111CII6YIOIII nAOCKUM ce

'leHUJIM, npueeoeHHbiM Ha puc. 61. 

e/ 

z/ 

0/ 

a/ 

,..,.222 

,'4 { t ~/ \. /·T=138 

J l II v l -I >~ \ > •=222 

Puc . 61 . fiAOCKUe Ce'leHUJI OByMepHbiX COAUIIOH06 , 

o6pa3yiOUjUX C6.113QHHOe COCIIOJIHUe . aj Ce'leHue nAOC· 

KOCIIbiO (H,y); 6/ ce'leHue nAOCKOCIIbiO (H,x). Ce'le

HU.II npoeeOeHbl 6 MOMeHIIbl 6peMeHU, YK030HHble 

HQ pucyHKe. fiAOIIHOCIIb 3Hep2UU COAUIIIOHQ (H) U 

epeMJI ('I) npU6eOeHbl 6 6e3p03MepHbiX eOUHUijOX. 

H = }{jJ{ max , zoe }{max = 2.97 = J{ (t = 50 ). 

,nn.ll CHCTeM .nacW!epeHUHam>HhiX H HHTerpo

.nacW!epeHuHanbHhiX ypasHeHHii illpe.naHrepa, 

ll03BOn.IIIO~HB e,nHH006pa3HO H C BhiCOKOB 

TO'IHOCTbiO pemaTb MHOrOKaHanbHble 3a,na'IH 

Ha CBJI3aHHble COCTOJIHHJI H 3a,na'IH pacceJI· 
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Puc. 62. Pac'le•HaJI ce•Ka /a/ u pacnpeOeAeHue :niauno•eHIIUaAeu noAJI /6/ a nAOCKoc•u (x, y) Maz
Hu•a JlaM6ep•coHa OAJI ycKopu•eAJI YKTH. 

HBJI ,lJ,llJI KBaHTOBOMeXaHBqeCKBX CBCTeM. 
KaK B Ja,IJ,aqe paccexuax, TaK B B Ja,IJ,aqax 
Ha CBJI3aHHhle COCTOJIHBJI pa3pa60TaHHhle 
Ha OCHOBe npe,IJ,nO>KeHHOrO MeTO,IJ,a Bhl· 
qacnBTen&Hhle cxeMhl o6na,IJ,affiT ycToiqa
BOCThiO B o6naCTB 3HeprBH, 6nB3KBX K HYllffi, 
qTo aec&Ma Ba>KBo ,IJ,nx onpe,IJ,eneHBJI ypoa
Beii 3Hepraa cna6ocax3aHHhiX cacTeM. An
ropBTMhl peanBlOBaHhl B BB,IJ,e nporpaMM ua 
3BM CD~6500 ; c noMOII.(hffi 3TBX nporpaMM 
npoae,IJ,eHhl pacqeThl no yToqueHBIO BhiCOKO
B036y>K,IJ,eHHhiX ypoaueii 3HeprBB cna6ocax-
3aBHhiX Me30MOlleKyn BO,IJ,Op,IJ,a d~ B 
dtll, HanBqBe KOTOphiX npBBO,IJ,BT K pe30· 

HaHCHOMy o6pa30BaHBIO Me30MOneKyn. 

ACY M l1llC Ol1Hl1 
011fKoppeK11rupoeaHbl npozpaMMbl eeooa 

U 6bl600a BHcl>OpMa~BB B CBCTeMe nporpaMM 

6yxran TepcKoro yqeTa. Be,IJ,eTcs npo6HaJI 
3KcnnyaTa~BJI no,IJ,cacTeMhl 6yxranTepcKoro 
yqeTa ua CD~6500. Tio,IJ,roToaneua K c,IJ,aqe 
B OnhiTHYffi 3KCnnyaTa~Bffi nO,IJ,CBCTeMa Ka,IJ,• 
poaoro yqeTa. 3aaepmaeTCJI pa6oTa no 
C03,IJ,aHBffi Ha OCHOBe CBCTeMhl "Ka,IJ,phl" 
KOMnneKca nporpaMM ynpaaneHBJI 6a3oi 
,IJ,aHHhiX c MHorocl>ainoaoi CTPYKTypoi. 

B paM Kax HIIC OHJ/H onpe,IJ,eneuhl 
B yToqueHhl napaMeTphl aepapxaqecKoi 
CTPYKTYPhl ocuoBHhiX MaccBBOB npa pa6o
Te B p e>KBMe pean&uoro apeMeua uaC00-6500. 
Pa3pa6oTaHhl MeTO.IJ.BKa pa6oThl c 6on&
WBMB Ta6nB~aMB, XpaHJIII.(BMBCJI Ha Mar· 
HBTHhiX ,IJ,BCKaX, a TaK>Ke Ta6nB~hl B anro· 
pBTMhl ynnOTHeHBJI 30H BepapxaqecKoi 
cTpyKTYPhl HTIC ua ocuoae uaKonneuuoi 
6a3hl ,IJ,aHHhiX HTIC OHJIH, nocTynaffill.(BX 
B3 HHHC. 



"9-W::Jf:!I n 0101-::Jll 
Wflf: !JOVDW iH:r:J9 DH 9•::>!JOd•::>iC Xf<IH'IVDHnWda• 

n•a::> 'IQadahO lfD9dau OlnhD.DiCVU::JJif: OliCH.f<IUO 9 DHDQ;:) 



Co30aH KOMn.AeKc npozpaMM ynpaeAeHUJI U3MepeHUeM 
U pacn03HQ6QHUJI C061>1.UU HQ CHUMKQX C yc•aH06KU 
MHC OAJI cKaHupy101qezo ae•oMa•a Ha 3AeK•poHHo
Ay<~eeoii •py6Ke A3JIT-2/160, Ha<~a•l>l pa60'IUe U3-
Mep eHUJI CHUMK06. 

CMoH•upoeaH u BKAIO'IeH e cuc•eMy CDC-1604A-HPD 
cne11nPOIIeccop SHP, npeoHa3Ha<~eHHWi1 OAJI ono3Ha
eaHUJI 3AeMeH•oe •peKoe. Ha CHUMKe: noozo•oeKa 
K ny cKy cneiiUaAI>Hozo 3AeK•poHHozo npo11eccopa OAJI 
CKQ HUPYIOiqezo ae•oMa•a HPD. 



06meHHCTHTYTCKHe 
OT~eJibl 

• 
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OT,IJ;eJI 

HOBbiX 

MeTO,IJ;OB 

YCKOpeHHH 

OcuoBHLie ycHnHJI OT,nena HOBLIX MeTo
.noa ycKopeHHJI 6LinH uanpaaneHLI ua uc
cne,noaaHHe npOTOTHna KOnneKTHBHOrO yc
KOpHTenJI TJI)I(enLIX HOHOB, 3aBepmeHHe co-
3,IlaHHJI KOMnneKTa 6onLmHx nponopuuo
uanLHLIX KaMep ,nnJI 3KcnepHMeHTa a UEPHe 
no H3yqeHHID HHKJ1ID3HBHOrO rny60KOHeyn
pyroro pacceJIHHJI MIDOHOB ua ao.nopo.ne, 
.neihepHH H yr nepo.ne H ux BKnroqeuue a 
COCTaB cneKTpOMeTpa, a TaK)I(e Ha pa60TLI, 
CBJ13aHHLie C C03,IlaHHeM YCKOpHTenLHO
HaKOnHTenLHOrO KOMnneKca B H<I>B3 /II poT

BHHO/. 

Pa6oTbi no HCCJienosamuo 

KOJIJieKTHBHoro ycKopHTeJIR 

TR)I(eJibiX HOHOB 

B uaqane ro.na ua npoTOTHne KYTH 
6LinH 3aBepmeHLI pa60TLI nO yCKOpeHHIO 
uouoa aJoTa, aproua H Kceuoua B cna.naro
meM MarHHTHOM none. 3ToT npouecc HJy
qancJI TaK)I(e MeTO,IlOM yKpynHeHHLIX qac
THU ua 3BM. PeJynLTaTLI pacqeToB ua
xo,nJITCJI B xopomeM cornacHH c 3Kcnepu
MeHTanLHLIMH. 

3THM )l(e MeTo.noM Mo.nenupoaanocL 
pa3,neneHHe a MarHHTHOM none cneuuanL
uoa KOH$HrypaUHH 3neKTpOHHOH H HOHHOH 
KOMnOHeHT KOnLUa B KOHUe YCKOpeHHJI. 
CaMa KOH$HrypaUHJI nonJI no.n6upanacL B 
npouecce pacqeToB. Pe3ynLTaTLI pacqe
TOB KaqecTaeuuo cornacyroTcJI c nocne
.nyromuMH 3KCnepHMeHTanLHLIMH ,naHHLIMH. 

PaJpa6oTaHa H coJ,naua ycTauoaKa ,nnJI 
,nanLHeHmero ycKopeHHJI 3neKTpOHHO-HOH
HLIX KOneu BO BHemHeM 3neKTpHqeCKOM 
none. 3a OCHOBy 3TOH ycTaHOBKH 6LIJ1a 
B3JITa CeKUHJI nHHeHHOrO BH.IlYKUHOHHOrO 
yCKOpHTenJI JIHY- 3000. BLICOKOBOnLTHaJI 
HMnynLCHaJI CHCTeMa 3TOH CeKUHH H $oKy
CHPYIOWHe KaTymKH, C03,naromue npo,nonL
HOe ae.nymee MarHHTHoe none, peKoHcTpyu
poaaHLI C yqeTOM Tpe6oBaHHH, npe,n'LJIB
nJieMLIX ycnoBHJIMH ycKopeHHJI JneKTPOHHLIX 
KOneu, Harpy)l(eHHLIX HOHaMH. 



)l;ByXKOMnOHeHTHble KOnhl{a, BbiBe)l.eH

Hble H3 a.IJ.re3aTopa H npe.IJ.BapuTenhHO yc

KopeHHble B cna.IJ.aiOmeM MarHHTHOM none 

.ll.BYX COneHOH.IJ.OB Ha )l.nHHe 140 CM, BBO

)l.JITCJI B npO)l.OnhHOe MarHHTHOe none YCKO

pJIIOII.{e~ CeKUHH, C~OpMHpOBaHHOe CHCTe

MO~ KOpOTKHX coneHOH)l.anhHbiX KaTyllieK. 

BKniO'IeHHeM MO.IJ.ynJITopoa Ha .IJ.nHHe 120 ~M 
B Te'leHHe apeMeHH nponeTa Konhua no 

ceKUHH Ha ero nyTH C03.IJ.aeTCJI auxpeaoe 

ycKopJIIOmee 3neKTPH'IeCKoe none c Ha

npJI)f(eHHOCThiO 5 KB/c..w. B KOHUe ceKUHH 

pacnonaraeTCJI .IJ.eTeKTHpyiOmaJI annapaTy

pa .IJ.nJI aHanH3a 3HeprHH HOHOB H HX HH

TeHCHBHOCTH. 

B ceKUHH c~opMnpoaaHo MarHHTHoe no

ne C xapaKTepHCTHKaMH, 6nH3KHMH K pac-
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aBz 
---- < 40 3/c..w az -

I p uc. 63/. BbiJIBneHHble a3HMyTanhHble He

O)l.H OPO.IJ.HOCTH He npeBbllliaiOT )l.OnyCTHMbiX 

Ben H'IHH. CMOHTHpOBaHbl H OTna)f(eHhl BO

CeM h MO)l.ynJITOpOB, Harpy)f(eHHbiX Ha 24 
nep MannoeBbiX HH.IJ.YKTopa. C~opMupoBaHo 
auxpeaoe 3neKTPH'IecKoe none /puc. 64/. 
Be.IJ. eTCJI oTna.IJ.Ka ace~ ycKopJIIOII.{e~ ceKUHH 

B p e )f(HMe COBMeCTHO C YCKOpJieMbiMH KOnh

l{aM H. 3TOT 3KCnepHMeHT MO)l.enHpOBanCJI 

TaK )f(e MeTO)l.OM yKpynHeHHbiX 'laCTHI.{ Ha 

3BM. 
B HeMano~ cTeneHH xopomeMy ~opMH

poa aHHIO Be.IJ.ymero MarHHTHoro nonJI cno

C06 CTBOBana C03)l.aHHaJI MarHHTOMeTpH

'Ie CKaJI annapaTypa. B OT.IJ.ene pa3pa6oTaHbl 

Z Clf 

150 1io 300 110 340 

n . ri n lj . . r, J 
II :I " 11 1 

I 11 II 1' 1 
11 It :. I 
II 1 I 
11 I 

I 
I Zi:"' 

'h , .. 
II I I I 

•' II •I \ 
11 II II 
~ v II 

~ 

~ 
I 
I 

' \ \ 
Puc. 63. Ma<>HUMHoe noAe u <>paoueHM Mai'HU"'Hozo noAJI ye~ropJIIOUieii ceKr~uu KYTH. flyHK"'UP - npoeK"'
Hoe 3HO'If!HUf!. CnAOIUHblf! AUHUU - pe3yAb"'O"'bl U3Mf!pf!HU - . 
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Puc. 64. llapa.we11p1>1 euxpeeozo 3AeKIIIput~ecKozo noAJI 
YCKOPJriOflleil ceKIIUU. 

R C03~aHbl RMnym.CHbiB xonnOBCKRB Mar HR· 
TOMeTp MHX- 2c, o6ecne'IRB8JO~Rii TO'I" 
HOCTL 10-3 , .R TpexKaHanLHbiR xonnOBCKRR 
MarHRTOMeTp MllX- 3c ~n.11 R3MepeHR.II no
CTOJIHHLIX MarHRTHLIX noneii: C TO'IHOCTLIO 
2·10-4• 

3asepweHa pa6oTa no co3~aHRJOaBTo
MaTR3RposaHHOii: CRCTeMbl ynpasneHRJI 
npoTOTRnoM KYTH. CRcTeMa oTo6pa>Ke
HR.II RHc)OpManRR BBe~eHa B OnbiTH)CIO 3K • 
cnnyaTanRJO. Ha anc)aBRTHo-nRc)posoii: R 
pacTpOBLIR ~RenneR BbiBO~RTCJI RHc)OpManR.II 
o cocTO.IIHRR cRcTeM KYTH: 3Ha'leHR.II 
3neKTPR'IeCKRX napaMeTpos ycKopRTen.ll 
/21 napaMeTp/ B Ta6nR'IHOR R rpac)R'IeCKOR 
c)opMe; RHc)OpManR.II 06 aBTOMa TR'IeCKOR 
CRHXpOHR3anRR MO~yn.IITOpOB YCKOpRTen.ll 
CHJIYH,n. CRCTeMa OTo6pa>KeHR.II · RHc)op
ManRR n03BOn.lleT TaK)I(e R3MeH.IITL 3neKT
pR'IeCKRe napaMeTpbl ycKopRTen.ll B RHTep
aKTRBHOM pe)I(JIMe. 

llpose~eHa pa6oTa no Rccne~oBaHRIO 
B03MO>KHOCTR aBTOMaTR'IeCKOrO ynpasne· 
HR.II c)oKyCRpOBKOR ny'IKa B YCKOpRTene 

CHJIYH,n. lloKa3aHo, 'ITO c noMo~LJOanro
PRTMa np.IIMoro noRcKa ~ocTRraeTc.ll asTo
MaTH'IecKa.ll HaCTpOBKa c)oKyCHPYJO~ero 
MarHHTHOrO non.11, npH 3TOM BenH'IHHa TO" 
Ka ny'IKa 3neKTpOHOB Ha BbiXO~e ycKOPHTe
n.11 oKa3biBaeTc.ll He MeHee o6bi'IHoro pa6o
qero 3Ha'leHH.II, nonyqaeMoro npH pyq
Hoii HacTpoiiKe. Puc.65 HnnJOCTpHpyeT npo
necc onTRMR3anHH c)oKycRpYJO~ero non.11. 

llo~roTosneHa annapaTypa napannen~o
Hoii CHHXpOHH3anHH MO~yn.IITOpOB, n03BO· 
n.1110~a.11 nepeiiTH Ha HOBble anropHTMbl yn
pasneHH.II, ~a10~e B03MO)I(HOCTL He TOnL· 
KO CTa6HnH3HpOBaTL, HO H OQTHMH3HPOBaTL 
cHHxpoHH3anRJO ycKopHTen.ll CHJIYH,n. 

3asepweHbl MOHTa)l( H KOMnneKCHa.ll Ha • 
na~Ka cHcTeM nepsoii O'lepe~ ronosHoro 
o6pa3na HH~yKnHOHHOrO YCKOpHTen.ll 3neKT • 
poHoB, pa6oTaJO~ero npH nosbiWeHHbiX 'lac
TOTaX nOBTOpeHHJI, H Ha'laTbl pa60Tbl no 
HCCne~OBaHHIO CHCTeM B pa60'IHX ycnOBHJIX. 
OTnH'IRTenLHoii oco6eHHOCTLIO HOBoro aa
pHaHTa ycKopHTen.ll no cpaBHeHHIO c 
CHJIYH,noM -1, noMHMO nOBbiWeHH.II 'lac
TOTbl HMnynLca ~o 50 Fll, .IIBn.lleTC.II co
Kpa~eHHe 'IHCna MO~biX RMnynLCHbiX THpa· 
TpOHOB Ha e~HHHny ~nHHbl YCKOpHTen.ll B 
6 pa3, 'ITO ~OCTHrHyTO 3a C'leT npHMeHe • 
HH.II HenHHeii:Hblx ex eM TpaHcc)opManaii: RM
nynLcHoii MO~OCTR. Harpy30'IHa.ll xapaK
TepHCTHKa HMnynLCHOR YCKOp.IIIO~eii: CRC • 
~eMbl, COOTBeTCTBYJO~a.ll CXeMe C O~HRM 
THpaTpOHOM Ha CeKnRIO YCKOpHTen.ll, npH· 
se~eHa Ha puc. 66. llpH TOKe ny'IKa I = 
= 1 KA cxeMa pa3BRBaeT HMnynLCHYJOMo~
HOCTL ~o 0,4 FB•. OcnHnnorpaMMa HM
nyn~oca TOKa ycKopeHHoro ny'IKa npHBe~eHa 
Ha puc. 67. 

llpOBO~HnHCL 3KCnepHMeHTbl no c)op • 
MHpOBaHHIO 3neKTpOHHbiX KOnen C nOMO~LIO 
Hosoii MarHHTHoii: cHcTeMbl. B pe3ynLTaTe 
nony'leH 3neKTfOHHbiR TOK Ha op6HTe nepe • 
XBaTa- 5·10 l 3neKTpOHOB H OC~eCTBneH 
3c)c)eKTHBHbiB 3aXBaT B nepBYJO CTyneHL 
KOMnpeCCHH. ,nn.ll ysenR'IeHHJI HH)I(eKTR· 
pyeMoro TOKa npHMeHeH HOBbiR RHc)neKTOJ.I 
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Puc. 65. HAAIOCIIpaiiUJI pa6ollbl ACY KYTH no Hac•pouKe u y npaeAeHuiO pa6o•ou ~oKycupyJO~qux no
Aeu CHJJYHAa . 

C BHyTpeHHHM coneHOH~OM H nHH30B, no-
3BOnJIIOIQHB ynpaBnJITL Ha'lanLHLIMH napa
MeTpaMH HH)f(eKTHpyeMOrO TOKa H fiOBLf• 
WaiOIQHB Ha~e)f(HOCTL pa60TLI 3TOrO y3na. 
A~reJaTop MO~ena 6y~eT acnonL3oBaTL 
BHyTpeHHHe 3KpaHHPYJOIQHe CTeHKH, HMeJO· 
IQHe aHH3.o-TpOnHyiO npOBO~HMOCTL, 'ITO yn
pOIQaeT peweuae p11~a TeXHH'IeCKHX aonpo
COB H paCWHpJieT B03MO)f(HOCTH a~re3aTo
pOB. llpoBe~eHLI HCfiLITaHHJI nepBLIX 06-
pa3UOB TaKHX CTeHOK, KOTOpLie fiOKa3anH 
npaBHnLHOCTL TeopeTH'IeCKHX npe~CTaBne
HHB o BnHJIHHH 3Kpauoa ua wopMapoaauae 
KOnLUa. llpHHUHfiHanLHYJO ponL B peweHHH 
3Toro aonpoca cLirpana pa3pa6oTaHHaJI B 
OT~ene MeTO~HKa H3MepeHHJI npO~OnLHOrO 
HMne~auca. 

B CBJI3H C HCCne~oBaHHeM 3neKTpO~H
HaMH'IeCKHX cnoco6oa ycKopeHHJI 3neKTpou
uo- HOHHLIX KOneu 6LinH nony'leHLI 3KCne
pHMeHTanLHLie ~aHHLie 0 napaMeTpax HM· 
nynLcuor o nonocKoaoro ycKOPJIIOIQero 3ne
MeHTa H 3neKTPOWH3H'IeCKHX xapaKTepH
CTHKaX caepxnpoao~JIIQero nepexo~uoro 

y'laCTKa Me)f(~y HMnynLCHLIM H CBepxnpo
BO,IJ.JifUHM coneHOH~aMH. 

AuanH3 COBpeMeHHOrO COCTOJIHHJI npo-
6neMLI HCfiOnL30BaHHJI CBepxnpOBO~JifUHX 
pe3oHaTopoa /CllP I B ycKopHTenLHOB Tex
HHKe fiOKa 3LIBaeT nepcneKTHBHOCTL npHMe
HeHHJI B uaweM cnyqae TaKHX CllP, pa6o
'IHB CnOB KOTOpLIX BLifiOnHeH B BH~e CBepx
npoao~Jimeu nneHKH H3 caepxnpoao~-

, 

---------------
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Puc . 66. Hazpy3o~Ha~ xapa~•epuc•u~a UMnyAbCHOU 
yc~op~10111eU CUCl!leMW C ~aCl!IOl!IOU nOCbiAO~ 00 SO T11 . 

Puc. 67 OciiUAAozpaMMa UMIIyAa.ca •o~ra yc~ropeHHozo 
ny~~a /pa3eep•~a SO Hc/lJeA./. 
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Puc. 68. 3aeucUMOCl!lb Q u R 8 o• l!leMnepa•ypbl. 
1. T K = 9,2 K /TnoAJJ :"' 770 K/. 2. TK = 8,5 K /TnoA.il. 
"'670 K/. 3. T K = 8,0 K /T noAJJ~ 470 K/. -
•eope•u~ec~ra~ MolJeAb Ma••uca- HaplJuHa. 

HHKa I I po,IJ.a. 3To CBJI3aHo c TeM, ':ITO Ha 

6onLwHx ypoBHJIX Btl -MOII.\HOCTH Tpe6yeTCJI 

o6ecne':leHHe xopowax ycnoBHii TennooT

BO,IJ.a, a He06XO,IJ.HMOCTL B KOnneKTHBHOM 

MeTO,IJ.e YCKOpeHHJI pa60TLI pe30HaTOpOB 

BO BHeWHeM MarHHTHOM none Tpe6yeT npH

MeHeHHJI cBepxnpoBO.IJ.HHKa I I po,IJ.a c 6onL

WHMH 3Ha':leHHJIMH KpHTH':IeCKOrO TOKa jK 

H BTOporo KpHTH':IeCKOrO nonJI. 

~nJI CBepxnpOBO)J.JI~HX pe30HaTOpOB 

npoBe,IJ.eHLI HCCne,IJ.OBaHHJI no BLIJICHeHHJO 

BnHJIHHJI TeMnepaTypLI no,IJ.nOJKKH (TnO,[(JI.) 
Ha KpHTH':IeCKYJO TeMnepaTypy (TK) CBepx-

npOBO)J.JI~eii: nneHKH H CBJI3aHHLie 

C Heii BenH':IHHLI j K nneHKH, ,IJ.06pOT-

HOCTH pe3oHaTopa Q H BtJ-conpoTHBneHHJI 

R 
8

• BLIJICHeHo, ':ITO TK nneHKH CHnLHO 

3aBHCHT oT Tno,[(JI. npH npo':IHX nocTOJIHHLIX, 

OTpa6oTaHHLIX paHee, TeXHOnOrH':IeCKHX yc

nOBHJIX /pa6o':lee OCTaTO':IHOe ,IJ.aBneHHe B 



KaMepe HanLineHHJI, pe:>KHMLI 3neKTpOHHO
nna3MeHHLIX HCnapHTeneH, MeTO,nHKa CO-
3,naHHJI 3amHTHLIX HHTpH,nHLIX nneHOK H npo
qee/. Pe3ynLTaTLI 3KcnepaMeHTanLHLI·x He
cne.noaaHHH npe.ncTaaneHLI Ha puc . 68. 

Pa6oTbi , 

CB.H3aHHbie c co3naH~eM YHK 

BLinonHeHLI pac'leTLI pa3nH'IHLIX sa
puaHTOB cxeM Kpuoo6ecne'leHHJI,H aLI6paHa 
cxeMa, o6na,na10max Ha,ne:>KHOCTLJO, npo
CTOToii H 3KOHOMH'IHOCTL10. B Ka'leCTBe 
xna.noareHTa npe,nycMa TpasaeTcx npHMe
HeHHe ,nayxl}la3HOrO renHJI, KOTOphiH 6y,neT 
UHpKynHpOBaTL B MarHHTaX no,n B03,neii
CTBHeM 3:>KeKTOpa. llpHMeHeHHe 3:>KeKTOpa 
n03BOnJleT OTKa3aTLCJI OT HCnOnL30BaHHJI 
CnO:>KHhlX MeXaHH'IeCKHX KpHoreHHLIX Haco
COB :>KH,nKoro renax . 

HcnonL30BaHHe .nsyxl}la3Horo renax, no 
cpaBHeHH10 C O,nHOI}Ia3HLIM, ,naeT B03MO:>K
HOCTh ynpOCTHTh KOHCTpyKUH10 ,nHnoneii 
6naro,napJI OTCYTCTBH10 BHyTpeHHero OX
na:>K,neHHJI O,nHol}la3HOrO renHJI H CHH3HTh 
TeMnepaTypy KpaocTaTapoaaHHJI. O,nHaKo 
Tennoo6MeH a .nsyxl}la3HOM renHH eme He
,nOCTaTO'IHO 3KCnepHMeHTanLHO H3y'leH. 
0:>KH,naeMhlH Ha OCHOBaHHH TeopeTH'IeCKHX 
npopa6oToK xapaKTep Tennoo6MeHa Me:>K,ny 
oxna:>K,naeMhlM o6'heKTOM H .nsyxl}la3HLIM re
nHeM H3o6pa:>KeH Ha puc. 69. Kpuaax A 
pa3,nenxeT Tennoo6MeH Ha .nse o6nacTH, 
r.ne pa3HOCTL TeMnepaTyp Me:>K,ny oxna:>K-

.naeMhlMH o6'heKTOM H renueM L'lT --: 0,2 K 
H r.ne aenH'IHHa L'lT > 0,2 K. llpu MaccoaoM 
napoco.nep:>KaHHH X ~ 0,4-0,5 O:>KH,naeTcx, 
'ITO aenH'IHHa npe.nenLHoro Tennoaoro no
TOKa q a /npH KOTOpOM f1 T 2_ 0,2/ 6y,neT, 
B 3aBHCHMOCTH OT ;cnOBHH Te'leHHJI renHJI, 
pasHa 10-2 

- 10- Bm/cM 2.Tennoaoii no-

129 

- 3 2 
TOK B ycnoauxx YHKq=/0,5-1/·10 Bm/cM • 
Ecn u q < q a., TO npHMeHeHHe .nsyxl}la3HOro 
ren ax no cpaaHeHHJO c o,nHol}la3HLIM no3BO
nHT 3aMeTHO COKpaTHTh KOnH'IeCTBO CBepx
npOBO,nJlmero MaTepuana a KonuqecTBO 
KpaoreHHLIX cTaHUHH . .D:nx onpe.neneHHJI ae
nH'IHHLI q a C03,naH CTeH,n MO,nenH KpHo -

Otfaacmb 
Q02 

A T << 1.)21< 

tfOI 

o 0.1 o.-1 o.3 o.~t as 0.6 o, 7 tJ..II qu 

Puc . 69. Oxuc'Ja e..wa.11 3a e uc u..woc111r. lll enAoo6..w eHa c'Jeyx 
tPa 3 Ho zo zeAU.II 0 111 ..wa ccoe o zo napococ'JepxaHU.II X. 

reHHhlX cacTeM YHK . Onpe.neneHo KpH
TepuanLHoe ypaaHeHHe, onHCLIBaJOmee 
Tenn onepe,naqy npH napoco.nep:>KaHHH X>0,4. 
3Ha'leHHe q a paBHO 1 · 10-2 Bm/cM 2, 'ITO 
3Ha'IHTenLHO 6onbwe Tennoaoro noToKa B 
YHK . 

TaKHM o6pa3oM, noKa3aHa B03Mo:>K
HOCTL npHMeHeHHJI ,nayxl}la3HOrO renHJI B 
YHK . 
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Pa6oThi 

no co3,namno 6oJiblliHX 

nponopi..J,HOHaJibHhiX KaMep 

)J.n.11 coBMecTaoro OHJIH- QE PH- 3 Kcne

p&MeaTa HA-4 nonaoCTLIO Jasepwea o H3-

rOTOBneHHe KOMDneKTa 6onLWHX M HOro

DpOBOnO'IHLIX nponopu;HOHanLHLIX Ka-

... 

Mep op&r&aanLHoii KOHCTPYKU:HH. KaMepLI 

CMOHTHpOBaHLI B 3KCnep&MeHTanLHOH yc

TaHOBKe. Ycnewao ocymecTBnea HX ~HJH
'IeCKHii 3anycK B COCTaBe CDeKTpOMeTpa. 

llpoBe~eHO HeCKOnLKO ceaHCOB pa60TLI 

Ha MIOOHHOM DY'IKe DpOTOHHOrO CHHXpo

TpOHa 400 F3B, B npou;ecce KOTOPLIX 

BLI.IIBneHLI XOpOWHe xapaKTepHCTHKH H Bhi

COKa.ll Ha~e)I(HOCTL KaMep. 



Hpo• o•un ycKopu•e/IJf •Jfxeiii>IX UOH06 . 3AeK•poHHo

UOHHWe KOIII>I#Q, ctjopMUp06QHHI>Ie 6 QOZe3QJfOpe, yc

KOpJI IOJ!CJf 6HeiUHUM 3/leK•pu'leCKUM no/leM 6 UHOYK" 

I#UO HHOU YCKOPJIIOiqeu CeKI#UU. 

-



·so•Hawndau:)]lf: XI<IHHazondJt xa:>s ahQda:> -liJt 
-soHo•:>.C lfliHdo•lldaJttndfjJad -OH'Iva•nxnxo rosanvaJ 

·sod•awlldou avosda•Hn woxodnm s rnvaz 
nxo•ou a~<~Hhnvelld ••osoQav:>:>n •aJtVoseou QHa•~ 

·xHA wa•:>n:> XI<IHHazondx DQHa•:> 'IQadaho rosdall 



AHU3o•ponHI>IU 3KpaH, UH-
1/JAeK•op u U3Mepu•eAbHble 
yc•poilc•ea aoze3a•opa 
MOOeAU KOAAeK.U6HOZO yc
KOpu•eAJf. 

Iloozo•oeKa aoze3a•opa K 
3KcnepuMeH•aM c ny'IKOM. 
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0T,QeJI 
c.,) 

pa,QHai.J;HOHHOH 

6e30IIaCHOCTH 

H pa,QHai.J;HOHHbiX 
c.,) 

HCCJie,QOBaHHH 

,lJ;eJITenLHOCTL OT.IJ;ena B o6naCTB o6ec

ne'ICHBJI paOUQijUOHHOU 6e3onaCHOCIIIU 6Lina 

CKOH~CHTpBpOBaHa Ha peWCHBB 3a,ZJ;a'l pa

,ZJ;Ba~BOHHOrO KOHTpOnJI Ha .IJ;CHCTBYIOUUIX 

B BHOBL C03,ZJ;aBaeMLIX JI.IJ;CpHo-~B3B'ICCKBX 

ycTaHOBKax OHJIH. llo.IJ;roToBneHa K B3Me

peHBJIM CBCTCMa .IJ;03BMCTpB'ICCKOrO KOHT· 

ponJI .IJ;nJI 3HepreTB'Iecxoro nycxa peaKTopa 

H.6P-2. Co3.IJ;aHa B BBe.IJ;eHa B .IJ;e:iicTBBe 

no nyCKOBOMY MBHBMYMY CBCTeMa pa.IJ;Ba

~BOHHOro KOHTpOnJI Ha ~BKnOTpOHe TJI)I(CnLIX 

BOHOB Y -400. llpO,ZJ;On)l(anBCL pa60TLI no 

C03,ZJ;aHBIO CBCTCMLI pa,ZJ;Ba~BOHHOrO KOHTpO

nJI B HOBOM 3KCnepBMCHTanLHOM naBBnLOHe 

/xopnyc H!!205/ CBHxpo~a3oTpoHa. BLinon

HeHLI pa60TLI no B3Y'ICHBIO pa,ZJ;Ba~BOHHOH 
o6cTaHOBKB. Hccne,ZJ;oBaHLI .IJ;03BMeTpB'Iec

KBe xapaKTtepBCTBKB none:ii HCHTpOHOB npB 

~B3B'IeCKOM nycxe peaKTopa H.6P-2. BLI

nonHeHa pa6oTa no Bly'leHBIO npocTpaH

CTBeHHoro pacnpe,ZJ;eneHBJI nonJI TOpM03Horo 

Blny'ICHBJI Ha npOTOTBne KOnneKTBBHOrO 

yCKOpBTCnJI TJI)I(CnLIX BOHOB. llpOBC.IJ;CHO 

Bly'leHBe pacnpe.IJ;eneHBJI .IJ;03LI B ~niOeHca 

HCHTpOHOB B 3aBBCBMOCTB OT paCCTOJIHBJI 

OT CBHXpO~BKnOTpOHa /BnnOTL .IJ;O paCCTOJI· 

HBii 1,6 KM/, 'ITO no3Bonuno YTO'IHBTL .IJ;03Y 

BHewHero o6ny'leHBJI HaceneHBJI ropo.IJ;a npu 

pa6oTe CBHXpO~BKnOTpOHa. 3Ta .IJ;03a OKa-

3anacL npB6nB3BTenLHO paBHOH BenB'IBHe 

ecTeCTBeHHoro HeiiTpOHHoro ~oHa. BLinon

HeHa O~CHKa pa,ZJ;Ba~BOHHOH 06CTaHOBKB B 

·pa.IJ;Ba~BOHHoii 3a11UITLI ycxopBTenLHoro 

KOMnnexca TJI)I(CnLIX BOHOB. 

,lJ;nJI pa.IJ;Ba~BOHHOrO KOHTpOnJI BO BpCMJI 

peMOHTHLIX pa6oT Ha CBHXpO~BKnOTpOHe 
B ycxopuTenJix 3neKTpOHOB OHMY onpo-

6oBaHLI TepMOniOMBHCC~CHTHLIC .IJ;03BMCT

pLI. 

HHTerpanLHLIH KOHTpOnL .IJ;03LI OCHOB

HLIX BB.IJ;OB B3ny'ICHBJI cnoc06CTBOBan op

raHB3a~BB OnTBManLHOH pa60TLI JI,ZJ;CpHO

~B3B'ICCKBX YCTaHOBOK, npB KOTOpO:ii o6ec

ne'IBBanocL co6niO.IJ;eHBe ycTaHoBneHHLIX 

rpaHB~ pa,ZJ;Ba~BOHHLIX 30H Ha TeppBTOpBB 

B6nB3B 3TBX ycTaHOBOK. 



llpoaeneH~ pa6oT~ no nepeaTTecTa

UHH npoBepO'IH~X ycTaHOBOK A03HMeTpOB 

raMMa- H Heii:TpOHHOrO H3ny'leHHB, pacwH

peHa HOMeHKnaTypa H KOnH'IeCTBO npH60-

pOB A03HMeTpH'IeCKOrO KOHTpOnX, npOXO

AX~HX noBepKy B COOTBeTCTBHH C COBpe-

MeHHbiMH MeTponorH'IeCKHMH Tpe6oaa-

HHJIMH. 

B 1978 r. Ha HHAHBHnyanLHOM noJH

MeTpH'IeCKOM KOHTpone HaXOAHnOCL 2099 
COTPYAHHKOB. rpynnoBaJI A03a COCTaBHna 

699,4 63p, npH'IeM 94,5~ COTPYAHHKOB 

nony'IHnH A03Y MeHee 1,5 63p. 

PaouallUOHH&Ie uccAeooeaHuJI u Memo
ou'lecKue pa60Mbl BLIDOnHXnHCL C u;enLJO 

H3y'leHHJI xapaKTepHCTHK noneii: H3ny'leHHJI 

6a30B~X xnepHO-$H3H'IeCKHX YCTaHOBOK H 

npoaepKH anexaaTHOCTH noKa3aHHii neTex

TopoB H3ny'leHHB 3KBHBaneHTHOB A03e H 

cneKTPY 'laCTHu; B 3THX nonxx. BnepBble 

nony'leH~ naHHble o cneKTpanLHO- yrnoBbiX 

pacnpeneneHHJIX nOTOKOB npOTOHOB, B~XO

AX~HX H3 6eTOHHOB 3a~T~ CHHXpOD;HKno

TpOHa npH naneHHH Ha Hee ny'IKa npOTOHOB 
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c 3HeprHeii: 630 M3B. YcoaepweHCTBOBaHa 

MeTOAHK a H3MepeHHJI 3HepreTH'IeCKHX 

CneKTpOB Heii:TpOHOB C 3HeprHeii: MeHee 

15 M3B aKTHBau;HoHHbiMH neTeKTopaMH, H 

YTO'IHeH~ 3HepreTH'IeCKHe pacnpeneneHHX 

nOTOKOB H A03 Heii:TpOHOB B ny'IKe peaK

TOpa H li P-30. B 3TOM ny'IKe 3aBepweHbl 

Hccneno aaHHX no npoaepxe anexaaTHOCTH 

noKa3aHHii A03HMeTpoa 3KBHBaneHTHoii: no-

"3e. AHanK3 pe3ynLTaToB 3THX Hccnenoaa

HHii: n03B OnHn OD;eHHTL TO'IHOCTL H3MepeHHB 

3KBHBan eHTHOB A03bl MeTOAaMH, HCnOnL-

3yeM~MH B cTpaHax-y'laCTHHu;ax OHJIH. 
B 1978 rony BblnonHeHbl 3KcnepHMeHTbl 

no H3MepeHHIO $yHKD;HB 'IYBCTBHTenLHOCTeii: 

CD;HHTHnnXD;HOHH~X AeTeKTOpOB nnx A03H

MeTpHH Heii:TpoHoB. KanH6poaxa neTeKTo

poa Bbln OnHxnaCL MeTOAOM cneKTpOMeTpH

poBaHHJI 3HeprHH Heii:TpOHOB no BpeMeHH 

nponeTa OT HMnynLcHoro 6~cTporo peax

Topa H li P -30 H c HcnonL30BaHHeM Heii:T

poHoB p eaxu;HH 7Li (p,n) 7Be. BbinonHeHbl 

TaK~e HCCnenoBaHHJI 'IYBCTBHTenLHOCTH 

TepMOniOMHHeCu;eHTH~X neTeKTOpOB K npo

TOHaM C 3HeprHeii: OT 82 AO 634 M3B. 



PyKoBo.Q»mHe 
H KOHCYRbTaTHBHwe 
opraHbi 
Me)K.Qyiiapo . .QHbie 
CBH3Jf 

• 

• 
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~eHT8JibHOCTb 

PYKOBO,ll;H~HX 

H KOHcy JihTaTHBHhiX 

opraHOB 

XLIII Ceccu.R Y'leHozo coeema 06'he,IJ;a
ueuuoro HHCTHTyTa JI,D;epHLIX HCCJie,IJ;OBaHHH 
COCTOJIJiaCL 10-14 JIHBapJI 1978 ro,IJ;a. qJie
HLI Yqeuoro coseTa 3acnywana .IJ;OKJia.IJ; 
o BLinonuenHH peweuaii XLI a XLII ceccaii, 
OT'IeTLI 0 Hay'IHO-HCCJie,IJ;OBaTeJILCKOH ,IJ;eJI· 
TeJILHOCTH Jia6opaTOpHH B 1978 ro,IJ;y, HH
cllopMaUHIO 0 peweHHJIX y'leHLIX COBeTOB no 
TeopeTH'IeCKOH cllH3HKe, cllH3HKe BLICOKHX 
H HH3KHX 3HeprHH, 0 Me~,IJ;yHapO,D;HOM CO· 
TPY.IJ;HH'IeCTBe H CBJI3JIX OHJIH B 1977 H 
nnauax ua 1978 ro.IJ;, o Ka,IJ;pax cneuaa
JIHCTOB H3 CTpaH-y'laCTHHU. 

Y'leHLiii coseT yTBep.IJ;HJI npo6neMHO
TeMaTH'IeCKHH nJiaH Hay'IHO-HCCJie,IJ;OBa
TeJILCKHX pa6oT H Me~.IJ;yuapo.IJ;noro uayq
uo-TexuaqecKoro coTpy.IJ;HH'IeCTBa OHJIH 
ua 1978 ro.IJ;. CoseT onpe,IJ;eJIHJI rnaBHLie 
3a,IJ;a'IH HHCTHTyTa Ha 3TOT ro,IJ;, B 'IHCJie 
KOTOpLIX - pa60TLI no 3aBepWeHHIO C03,IJ;a
HHJI KOMnJieKca HliP-2 H JIHY-30, cllH3H· 
'leCKHH nycK YCKOpHTeflJI TJI~eJILIX HOHOB 
Y-400. 

Ha ceccHH 6LIJIH 3acnywaHLI .IJ;OKJia.IJ;LI 
0 COCTOJIHHH pa60T no npoeKTaM YCKOpH
TeJILHO- HaKOnHTeJILHOrO KOMnJieKca /YHK/ 
H YCKOpHTeJILHOrO KOMnJieKca TJI~eJILIX HO· 
HOB /YKTH/, a TaK~e HHcllopMaUHJI ,IJ;H
peKUHH 0 MeTO,IJ;HKe ycTaHOBJieHHJI npHO
pHTeTOB 3KcnepaMeHTOB OHJIH. 

CocTOJIJIHCL BLI6opLI ua ,IJ;o~uocTH ,IJ;H
peKTopos H 3aMeCTHTeJieii ,D;HpeKTOpOB Jia-
6opaTopaii HncTHTyTa. 

Ko,wumem IloAHOMO'IHbrx Ilpeocmaeume
Aeil ua coseiUaHHH 7-8 cllespaJIJI 1978 ro.IJ;a 
O.IJ;06pHJI pa6oTy HHCTHTyTa no BLinOJIHeHHIO 
nJiaHa Hay'IHO-HCCJie.IJ;OBaTeJILCKHX pa60T 
H Me~yuapO,D;HOrO COTpy.IJ;HH'IeCTBa B 
1977 ro,IJ;y, peweHHJI XLII a XLIII ceccaii 
Y'leuoro coseTa no pe3yJILTaTaM uay'IHLIX 
HCCJie.IJ;OBaHHH, BLlnOJIHeHHLIX Jia6opaTo
pHJIMH H OT,IJ;eJiaMH HHCTHTyTa, YTBep,D;HJI 
nnau uayquo-accne.IJ;oBaTeJILCKHX pa6oT H 
Me~,IJ;yuapo,D;uoro coTpy.IJ;HH'IeCTBa ua 
1978 ro.IJ;, onpe.IJ;eJIHJI rnaBHLie 3a,IJ;a'IH ua 
3TOT ro,IJ;. 



~upexuuu HHcTHTyTa H nupeKTopaM 
na6opaTOpHH nopyqeHO CKOHUeHTpHpOBaTb 
ycHnHJI Ha peanHJaUHH OCHOBHbiX HayqHbiX 
HanpaaneHHH, coxpama.R xonuqecTBO He 
nepcneKTHBHbiX nn.R HHcTHTyTa npo6neM . 
KoMHTeT llonHoMoqHbiX llpencTaBuTeneu 
nopyqun nupexuuu JaaepmHTL B TexymeM 
rony paJpa6oTKY npoeKTa reHepanLHor o 
nnaHa paJBHTH.R OH.HH no 1990 rona . 

KoMuTeT yTBepnun npencTaaneHHbiH n u 
pexuueu HHCTHTyTa oyqey o6 ucnonHeHHH 
6ffin~eTa Ja 1976 ron H npoToxon $uHaH
coaoro KOMHTeTa oT 15-16 Ho.R6p.R1977ro 
na, npHH.Rn K caeneHHffi coo6meHue nupeK 
UHH OH.HH o6 ucnonHeHHH 6ffi~eTa Ja 
1977 ron, YTBepnun 6ffin~eT H nnaH xanu 
TanbHOrO CTpOHTenLCTBa Ha 1978 ron. 

XLIV ceccuJJ YtteHozo coaema cocToR
nacL 13-16 HffiH.R 1978 rona. qneHbl Yqe 
Horo COBeTa OJHaKOMHnHCb C npoeKTOM 
reHepanLHoro nnaHa paJBHTH.R OH.HH n o 
1990 rona, c npoeKTOM npo6neMHo-TeMa 
yuqecxoro nnaHa HayqHo-uccnenoaaTenL 
CKHX pa6oT H Me~nyHaponHoro coTpynHu 
qecTBa Ha 1979 ron, c peweHH.RMH ceccuu 
yqeHbiX COBeTOB HHCTHTyTa no !IJHJHKe Bbi 
COKHX H HHJKHH 3HeprHH, C noxnanoM nu 
peKUHH o xone BblnonHeHH.II nnaHoa- rpa!IJu 
KOB nycKOBbiX o6'beKTOB OH.HH u uH!IJopMa 
uueu o xone pa6oT no YHK u YKTH. 

Ha ceccuu c noxnanaMH BbiCTynunu 
npo!~Jeccop HryeH BaH XLey - "0 ne.RTen -
HOCTH HHcTnTyTa !IJuJHKH CPB", npo!~Je c 

cop E .JIHHK - "~ocTu~eHH.II Kpaxoacxor o 
ueHTpa B o6nacTn uJyqeHH.II KoHneHcnpo 
BaHHbiX cpen .RnepHbiMH MeTonaMu", qn~ -
xoppecnoHneHT AH CCCP ~.B.IIIupxoa -
"AHanuTuqecxue npeo6paJoBaHH.II Ha 3B M 
B !IJnJHKe H MaTeMaTHKe". 

CoseT yTaepnun peweHue ~PH o npu 
cy~neHHH npeMHH OH.HH Ja nyqwue pa6o 
Tbl, BblnonHeHHble B 1977 rony. 

CocTo.Rnucb Bbl6opbl Ha no~HOCTH nu 
pexTopoa H JaMeCTHTeneu nupeKTopoa na -
6opaTopuu HHcTHTyTa. 
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XII ceccuJJ YtteHozo coaema no meo
pemuttecKoii (Ju3uKe cocTo.Rnacb 5-7 ne
xa6p.11 1978 rona. qneHbl CoaeTa nonaenu 
HTOr HayqHOH H HayqHo-opraHHJaUHOHHOH 
ne.RTenLHOCTH lla6opaTopuu Teopeyuqec
KOH !IJnJHKH Ja 1978 ron H yTaepnunu 
nnau uayquo-uccnenoaaTenLCKOH pa6oTLI 
u Me~nyuaponuoro coTpynHuqecTBa llT$ 
OH.HH ua 1979 ron. 

Ha ceccuu 6hlnn Jacnywanbl oyqeTLI 
o BLmonneHnn peweHHH XI ceccuu cexuuu 
Yqeuoro coaeTa no TeopeTuqecxou !IJuJnKe, 
yqacTnn TeopeTHKOB OH.HH B Me~nyHa

ponublx KOH!IJepeHUH.IIX, CHMnOJHyMaX, WKO
nax, ceMHHapax u uaMeqeHLI Hayquo-op
rauuJaunoHHble Meponpn.RTH.R Ha 1979 ron. 

YqeHbiH coseT OTMeTun 6onLwue no
CTH~eHH.II B paJpa60TKe aKTyanbHbiX npo6-
neM !IJHJHKH 3neMeHTapHbiX qacTHU H 4Ju-
3HKH BbiCOKHX 3HeprHH. 

• 
YtteHbJii coaem no (Ju3uKe 6biCOKUX 3Hep

zuii B 1978 rony Jacenan naa~bl. Ha 
XXVI ceccuu /16-18 Ma.R/ 6hlnH Jacny-
wanbl noxnan o BblnonHeHHH peweuuu 
XXV ceccuu Yqeuoro coaeTa, oTqeTbl 
0 ne.RTenbHOCTH cneuuanH3HpOBaHHbiX KO
MHTeTOB, HH!IJOpMaUH.II 0 COTpynuuqecTBe 
OH.HH c H$B3 H 3KcnepuMeHTax OH.HH, 
BblnonueHHbiX ua cepnyxoacxoM ycxopuTe
ne. Ha ceccuu o6cy~anucb npenno~euu.11 
o6 HJMeHeHn.Rx B TeMaTuqecxoM nnaue 
Hayquo-uccnenoaaTenLcKHX pa6oT B o6na
CTH !IJHJHKH 3neMeHTapHbiX qacTHU H 4Ju-
3HKH BbiCOKHX 3HeprHH, a TaK~e B o6naCTH 
HCnOnbJOBaHH.II H paJBHTH.II COOTBeTCTByffi
IllHX MeTonoa uccnenoaauu.R Ha 1979 ron. 
H36paH HOBbiH COCTaB pa6oqux opraHOB 
cneuuanHJHpOBaHHbiX KOMHTeTOB. Pac
CMOTpeHbl HeKOTOpble BOnpOCbl TeopeTH
qeCKOH nporpaMMbl npoeKTHpyeMoro Y c
KOpHTenbHO-HaKOnHTenbHOrO KOMnneKCa, 
o6pa60TKH !IJunbMOBOH HH!IJOpMaUHH H p.11n 
npyrux. 

Ha XXVII ceccuu /21-24 H0.116p.R/ 6bl
nu npencTaaneHbl oyqeTbl o Bblnonueuuu 
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uayquo-uccne.noBaTenLCKHX pa6oT JIB3, 
JIJIII, JIBTA H JIT<I>. Ha ceccHH 6LmH Ja· 
cnywaHhl .noKna,nhl: "06 ocHOBHhiX n ono
*euuxx nxTHneTHero /1981-1985 rr/ nna
ua pa3BHTHB OH.HH", "0 xo.ne pa6oT no 
coJ,nauuro Y CKOPHTenLHoro KOMnneKca T x
*enhiX HOHOB", "0 XO,ne pa3pa60TOK CHC" 
TeM YHK B OH.HH", "CocToxuue .nen no 
coBMeCTHOMY OH.HH- UE PH. MJOOHHOMY 
3KCnepHMeHTy", "34x!leKTHBHOCTh HCflOnL· 
30BaHHB ny3hlphKOBhiX KaMep OH.HH", 
"COCTOBHHe ,nen no no,nrOTOBKe K 3KCne
pHMeHTaM ua ycTaHOBKe PHCK", "HeiiT
panLHhle TOKH" H px.n ,npyrux. 06cy*.nan
cx nnaH o6pa60TKH $HnhMOBOH HH$OpMa
UHH ua 1979 ro.n, nnau Me*.nyuapo.nuoro 
coTpy.nuuqecTBa OH.HH B o6nacTH $ H3HKH 
BhiCOKHX 3HeprHH, OT'IeTbl 0 pa6oTe cne
UHanH3HpOBaHHhiX KOMHTeTOB. 

KoMHTeThl, 
xo.nunu 11-13 
paccMa TPHBanu 

3ace,naHHB KOTOphiX npo • 
anpenx H 21-24 uox 6px, 
npoeKThl HOBhiX 3Kcnepu-

MeHTOB, oTqeThl no npoeKTaM, Jacnywu
Banu uu$opMauuro o coTpy,nuuqecTBe OH.HH 
H HHCTHTYTOB CTpau·yqaCTHHU, CO CTOB" 
uue .nen ua 3BM EC-1040 OH.HH. 

KaMepHbiU KOMumem pa3pa6oTan H npe.n
no*Hn nnaH HCnOnh30BaHHB npOCMOTpOBO· 
ro H H3MepHTenLHOrO o6opy,nOBaHHB Ha 
1979 ro.n, 3acnywan oTqeT o BhlnonueHHH 
nnaHa o6pa60TKH $HnhMOBOH HH$OpMaUHH 
B 1978 r., o6cy,nHn COCTOBHHe ,nen Ha 
H3MepHTenLHhiX H npOCMOTpOBhiX YCTpOH· 
CTBax JIBTA. 

KoMU111em no 3AeKmpoHHbiM 3KcnepuMeH" 

maM, KaK npaBHno coBMeCTHO c KaMepHhiM 
KOMHTeTOM, OCyiUeCTBnBn 3KCnepTH3 Y HO· 
BhiX npoeKTOB. KoMHTeT paccMoTpen oT
qeThl 0 XO,ne 3neKTpOHHhiX 3KCnepHMeHTOB 
B na6opaTopuxx, o no.nroTOBKe H xo.ne · 
3KCnepHMeHTOB no npoeKTaM " T ay", 
"KpucTann", PHCK, "Ilpo1a", HA-4, " ru
nepou", liHC- 2, o6cy.nun MeTo,nuqeci<He 
Bonpochl, CBB3aHHhle c ucnonL30BaHHeM 

npoBonoquhlx KaMep B $HJHqecKOM 3Kcne
PHMeHTe H npHKna,nuhlx o6nacTxx. 

cl>011103MYAbCUOHHbiU KOMUIIIelll 3acnywan 
HH$OpMaUHIO 0 pa3pa60TKe B JIB3 MOHO" 
KpHcTannuqecKHX ranoreuocepe6pxHhiX 
,neTeKTOpOB, 0 xo,ne pa6oT no HeHTpHHHOMY 
3KcnepHMeHTY B JI.HII, o pa3pa6oTKe cne
UHanbHhiX MHKpOCKOnOB, 0 nonO*eHHH ,nen 
C npOH3BO,nCTBOM x,nepHhiX $OT03MynLCHH. 
KoMHTeT o6cy.nun npoeKT KOMnneKcuoro 
nnaHa MeponpHBTHH no pa3BHTHIO $OTO" 
3MynLCHOHHoro MeTona B OH.HH. 

Yt~eHblil coeem no (Ju3uKe HU3KUX 3Hep

zuu B 1978 rony npoBen ));Be ceccuu. lionL
woe BHHMaHHe ua ceccuxx 6hlno yneneuo 
COCTOBHHIO ));en no COOPY*eHHIO Hli P- 2 
H Y- 400, a TaK*e nonroTOBKe nepBooqe
pe,nHhiX 3KCnepHMeHTOB Ha HHX. 

Ha XXVI ceccHH /23-25 Max/ 6hlnH 
JacnywaHhl H ono6peHhl .noKna.n o Bhlnon
ueHHH peweuuil XXV ceccHH CoBeTa H oT
qeTLI 0 pa6oTe cneuHanH3HpOBaHHhiX KO· 
MHTeToB, o6cy*neuhl npenno*eHHH .nupeK
uuil na6opaTOpHH B npo6neMHO·TeMaTH" 
qecKHH nnau ua 1979 ron B o6nacTH $H3HKH 
HH3KHX 3Hepruil H CTPYKTYPhl xnpa. Ha 
CeCCHH 6blna ,neTanLHO paCCMOTpeHa H 
ono6peua uayquax nporpaMMa Jla6opaTo
PHH H,nepHhiX npo6neM B 3TOH o6naCTH HC • 
cnenoBaHHH. lihlnH JacnywaHLI .noKna,nLI o6 
HTorax uayqHLIX H npHKna.nHhiX uccneno
BaHHH Ha 3 r- 5 H no nporpaMMe .HCHAIIII, 
HH$OpMaUHH 0 npHMeHeHHH MHKponpouec
COpOB B H)l;epHOH $H3HKe, a TaK*e paCCMOT • 
peHhl HToru pa6oThl uau6onee HHTepecHhiX 
KOH$epeHUHH H COBeiUaHHH no TeMaTHKe Co
BeTa, npowenwux 3a oTqeTHhiH nepuon. 

Ha XXVII ceccuro /28 HOH6px - 1 ne
Ka6px/ 6hlnH npencTaBneHhl oTqeThl o BLI
nonueHHH npo6neMuo-TeMaTuqecKHX nna
HOB na6opaTopuil no TeMaTHKe CoBeTa 
3a 1978 ro.n H BHeceuo uecKonLKO JaMeqa
HHH no npoeKTY npo6neMuo-TeMaTuqecKo
ro nnaua ua 1979 ron. Ha ceccHH 6Lm 



3acnymaH ps.n Hay'IHLIX .noKna.noa Jla6o- · 
paTOpHH B,nepHLIX peaKUHH no HTOraM BLI
nOJIHeHHB npo6neMHo-reMaTH'IecKoro nna
Ha, a TaK:>Ke ,nOKJia,n 06 3cWleKTHBHOCTH 
HCnOJIL30BaHHB 6a30BLIX ycTaHOBOK Y- 200 
H Y-400. 

Coaer npHHBJI K cae.neHHIO HH!I>opMaUHIO 
06 OCHOBHLIX nOJIO:>KeHHBX nBTHJieTHero 
/1981-1985 rr ./ nnaHa pa3BHTHB OHJII{ 

o.no6pun xo.n pa6or no YKTH H no.nroTOBKY 
nporpaMM 4JH3H'IeCKHX HCCJie,nOBaHHH Ha 
HeM, a TaK:>Ke ,neBTeJILHOCTL cneuHaJIH 3H
poBaHHLIX KOMHTeTOB. JiLJJIH 3aCJiymaHLI 
coo6IUeHHB o6 HTorax Me:>K,nyHapo.nHoro c o
rpy,nHH'Iecraa H CBB3ei 3a 1978 ro.n H 
npoeKrax nnaHa Ha 1979 ro.n, a raK:>Ke o 
pa6oTe ps,na Me:>K,nyHapo,nHLIX KOH4JepeHUHH 
H coaeiUaHHH no TeMaTHKe Coaera. 

KoMHTeTLI no crpyKType s.npa H 4>H3HKe 
TB:>KeJILIX HOHOB C06HpaJIHCL ,nBa:>K,nLI Ha CBOH 
3aCe,naHHB /4-6 anpeJIB H 31 OKTB6pB -
2 HOB6ps/, 3ace.naHHB KoMHTera no HeHT
pOHHOH 4JH3HKe npOXO,nHJIH 25-26 anpeJIB 
H 31 OKTB6pB - 2 HOB6pB. 

KoMU111e111 no C111PYK111ype Jropa o6cy.nun 
XO,n BLinOJIHeHHB TeMaTH'IeCKHX nJiaHOB H 
nJiaHOB Me:>K,nyHapo,nHoro COTpy,nHH'IeCTBa 
B HCCJie,nOBaHHBX no B,nepHOH CneKTpOCKO
nHH H crpyKrype s.npa. Ha 3ace.naHHBX 
KoMHTeTa 6LIJIH 3acnymaHLI Hay'IHLie .no 
KJia,nLI o HaH6onee aa:>KHLIX pe3yJILTara x 
HCCJie,noBaHHH, npOBO,nHMLIX no nporpaM 
MaM JICHAIIII H JICHAIIII-HPHC I ,D;y6Ha -
raT'IHHa/. 0TMe'laJIOCL ycnemHOe pa3BH
THe pa60T Ha 3JieKTpOCTaTH'IeCKOM reHe
parope 3r-5, a raK:>Ke pa6or B o6nacr u 
Me30XHMHH. KoMHTeT 3acnyman coo6IUeHHB 
06 YTO'IHeHHH 3HeprHH CBB3H ,neHTOHa, 0 
pe3yJILTaTaX, noJiy'leHHLIX Ha ycTaHOBKe 
CIIHH H Ha ycTaHOBKe 3a,nep:>KaHHLIX H 
yrJIOBLIX KOppeJIBUHH raMMa-Jiy'leH, 0 pa -
6oTaX no C03,naHHIO 4JHJIHaJia H3MepHTeJIL 
HOrO ueHrpa JIJIII. JiLin o6cy:>K,neH npoeKT 
nJiaHa-rpa4JHKa pa60T no peKOHCTPYKUHH 
CHHXPOUHKJIOTpOHa, a TaK:>Ke nyCKOBOH MH-
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HHMYM ycTaHOBKH JICHAIIII-2. B CBB3H 
C OCTaHOBKOH CHHXpOUHKJIOTpOHa Ha pe
KOHCTPYKUHIO KoMHTeT paccMorpen aonpoc 
0 B03MO:>KHOM HCnOJIL30BaHHH HeKOTOpLIX 
3KCnepHMeHTaJILHLIX ycTaHOBOK JIJIIl Ha 
6a30BLIX ycraHOBKax OHJIH. liLIJIH o6-
cy:>K,neHLI C006IUeHHB 0 ps,ne KOH4JepeHUHH 
H COBeiUaHHH no TeMaTHKe KOMHTeTa. 

KoMu111e111 no fPU3UKe 11fJI:«eAt.rx uoHoe 
03HaKOMHJICB C pe3yJILTaTaMH 3KCnepH
MeHTOB no nOHCKY CBepXTB:>KeJILIX 3JieMeH
TOB B npHpo,ne, CHHTe3y TpaHcypaHOBLIX 
3JieMeHTOB H nJiaHaMH pa3BHTHB HCCJie,no
BaHHH B 3THX 06JiaCTBX, o6cy,nHJI nepcneK
THBLI H3y'leHHB B,nepHLIX peaKUHH H aTOM
HLIX CTOJIKHOBeHHH B 3KCnepHMeHTaX Ha 
ny'IKaX T B:>KeJILIX HOHOB, a TaK:>Ke COCTOB
HHe H pa3BHTHe npHKJia,nHLIX HCCJie,noBaHHH. 

liJieHLI KOMHTeTa paCCMOTpeJIH XO,n pa-
60T no coopy:>KeHHIO ycKQPHTeJIB Y -400, 
o.no6pHJIH nnaHLI pa6or no 3anycKy 3Toro 
YCKOpHTeJIB, a TaK:>Ke nJiaHLI KOOp,nHHaUHH 
Hay'IHLIX uccne.noaaHHH Ha Y-200, Y-300 
H Y -400. JiLJJIH 06Cy:>K,neHLI npe,nJIO:>KeHHB 
JIJIP no C03,naHHIO H3MepHTeJILHOrO UeHTpa 
Y-400. 

KOMHTeT npoaHaJIH3HpOBaJI COCTOBHHe 
.nen no coopy:>KeHHIO KOJIJieKTHBHoro ycKo
purens B OHMY H OTMeTHJI nony'leHHe 
nepBLIX ny'IKOB YCKOpeHHLIX TB:>KeJILIX HOHOB, 
3aCJiymaJI pB,n C006IUeHHH 0 B03MO:>KHOCTH 
nOCTaHOBKH HOBLIX 3KCnepHMeHTOB B CTpa
HaX- yqacTHHuax OHJIH, a TaK:>Ke pace MOT
peJI H3MeHeHHB B npo6JieMHO- TeMa TH'IeC
KHX nnaHax JIJIP H OHMY. 

KoMU11fe11f no Heii11lpOHHoii (fiu3uKe 3a
cnyman coo6IUeHHB o 4>H3H'IeCKOM nycKe 
peaKTopa HliP-2, onTHMH3aUHH reoMeT
PHH ,nonOJIHHTeJILHOrO OTpa:>KaTeJIB, a TaK:>Ke 
0 no,nrOTOBKe K 3HepreTH'IeCKOMY nycKy 
Hli P- 2 H nepaooqepe,nHLIM 3KcnepHMeH
TaM Ha HeM. KoMHTeT paccMorpen aonpoc 
o nepcneKTHBax coopy:>KeHHB H3MepurenL
Horo ueHrpa JIH<I>, 3acnyman HH!I>opMaUHIO 



B iJeKatipe 1977 zoiJa npuc•ynllll K o6JI-
3aHHOC~M T /106H020 y'leHOZO CeKpe
fltJpJI OHHH iJo~r•op~u3uKo-Ma•eMa•u
.,ec~rux HOYK C.Il.KyAeruoe. Ha CHUMKe: 
aKaOeMUK H .H .Eozo111o6oe u OoK
•op ~U3UKO· Ma•eMa•ut~eCKUX HOYK 
C.II.KyAeruoe. 



Yt~eHwll coee• OHJIH, coc•oJJelllullcJJ e UIOHe 1978 zo()a, 
pGCCMo•peA npoeK• "reHepaA.HOZO nAQHQ pG36U. UJf 
OHJIH c)o 1990 zo()a". 



Be"y111ue y'feHwe OHJIH npuHJIIIU y'fac
•ue 6 6We3"HOM aace"aHuu /Ipeau"uy
Ma AH CCCP 6 H~B3. 





'lAeHw Y'leHozo coee11a OIUIH noce•auu ~B3 u o.t· 
NCU'OMIUUC• C UCC.IIe(}OBQHUMU• llpoeo(}UMWMU lUI 

CePIIYXOeCKOMYCKOpu•eAe. 



0 TeKyJ.QeH ;:J;eJITenbHOCTH JIHcl» H YTO'IHHn 

H3MeHeHHJI B npoeKTe npo6neMHO- TeMa 

TH'IeCKOrO nnaHa Hay'IHO-HCCne;:J;OBaTenL 

CKHX pa60T H Me>K)];yHapO;:J;HOrO COTpy;:J; 

HH'IeCTBa Ha 1979 ro;:J;. 

lJneHbl KOMHTeTa OTMeTHnH JaHHTepe 

COBaHHOCTb HHCTHTYTOB CTpaH-y'laCTHHU 

OHJIH B coJ;:J;aHHH 3KcnepHMeHTanLHbiX y c 

TaHOBOK ;:J;nx Hli P- 2 H peKoMeH;:J;qaanu pac - . 

WHpHTb COBMeCTHble yCHnHJI B 3TOM Ha 

npaaneHHH. 

Ha caoux Jace;:J;aHHJIX KoMHTeT Jacny 

wan px;:J; Hay'IHbiX ;:J;OKna;:J;oB, o6cy;:J;Hn Te x 

HH'IeCKOe COCTOJIHHe llO;:J;rOTaBnHBaeMbiX 

YCTaHOBOK C y'leTOM COBpeMeHHbiX TeH;:J;eH 

UHH B paJBHTHH MeTO;:J;HKH Heii:TpoHHbiX 3 K 

cnepuMeHTOB H ;:J;eTanLHO npoaHanHJHpoaa n 

Hay'IHYIO nporpaMMY HCCne;:J;OBaHHH no Te M e 
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"llpeUH3HOHHaJI Heii:TpOHHaJI )];H~paKTOMeT
pHJI", OTMeTHn ee nepcneKTHBHOCTb H pe

KOMeH;:J;OBan pa3pa6oTaTL npe;:J;noxeHHJI no 

ee peanHJaUHH. Jiblna OTMe'leHa BaXUOCTb 

nocTaHOBKH Ha HliP-2 pa6oT no aKTHBa

UHOHHOMY aHanHJY. 

Ha coaMecTHOM Jace;:J;aHHH Tpex KO

MHTeTOB /1 HOJI6pJI/ 6blnH JacnywaHbl ;:J;O

Kna;:J;bl o npe;:J;nonaraeMoii ~HJH'IeCKoii: npo

rpaMMe HCCne;:J;OBaHHH Ha YCKOpHTenbHOM 

KOMnneKce Txxenblx HOHOB, o6 ucnonL

JoBaHHH 3KCnepHMeHTanbHbiX ycTaHOBOK 

JIJill BO BpeMJI OCTaHOBKH CHHXPOUHKno

TpOHa, 0 COCTOJIHHH ;:J;en C H3rOTOBneHHeM 

nonynpoBO;:J;HHKOBbiX ;:J;eTeKTopoB B OHJIH, 

0 Jl;:J;epHo-cneKTpOCKOnH'IeCKHX HCCne;:J;O-

BaHHJIX Ha 3 r- 5 /BHP, )J;e6peueH/. 
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npeMHH Ol1Hl1 
3a 1977 ro,IJ; 

Ha coHcKaHHe npeMHH 06benHHeHHoro 
HHCTHTyTa JlnepHbiX HCCJienoBaHHH Ja 
1977 ron 6hiJlH BblllBHHYThl JIY'IIJlHe Hay'IHO-
HccnenoaaTeJibCKHe TeopeTH'IeCKHe H 

3KCnepHMeHTaJlbHbie, a TaK)f(e Hay'IHC'
MeTOllH'IeCKHe, Hay'IHO-TeXHH'IeCKHe H 
Hay'IHO-TeXHH'IeCKHe npHKJlallHbie pa60Tbl. 
BLmonHeHHbie coTpynHHKaMH HHCTHTyTa . 

PerneHHeM Y'leHoro coaeTa OHJIH oT 
13-16 HJOHJI 1978 rona npHCy)f(neHbi cne
nyrornHe npeMHH: 

no Hay4HO - HCCAe llOBaTe~bCKHM 

TeopeTH4eCKHM pa6oTaM 

IlepeaR npeMuR: 
"BnHJIHHe aparneHHJI Ha CTPYKTYPY Jill

pa". 
ABTOPLI: H.H.MHxaHJIOB, 3.Hall)f(aKOB, 

)l.JIHCCeH. 

Bmopall npeMu.R: • 
" HoBbiH nonxon K TeopHH anL$a-pac

nana T Jl)f(eJihiX Jlnep". 
ABTOpbl: c . r.KanMeHCKHii. 

TaH. C.XanaH, B.H.<I>ypMaH. 

no Hay4HO-HCCAellOBaTeAbCKHM 

3KCnepHMeHTaAbHhlM pa60TaM 

IlepeaR npeMuR: 
UHKJI pa6oT "3KcnepHMeHTaJibHoe o6oc

HOBaHHe MexaHHJMa peJoHaHcHoro norno
rneHHJI oTpHnaTeJibHLIX MJOOHOB aToMaMH 
Jlnpa" . 

ABTOphl: H.BoHTKOBCKa, B .C.Eaceea, 
T .KoJJIOBCKH, T .H.MaMenoa, B.C.PoraHoB. 

H "rHraHTCKHe peJOHaHCbl npH BJaHMO
neHCTBHH qacTHU cpenHHX 3HeprHH C Jier
KHMH JlllpaMH" 

ABTOpbl: M.rMHTpo, r.P.KHcceHep, 
P .A.3paM)f(JIH. 

)lee emopble npeMuu: 
1. "HccnenoaaHHJI B3aHMOlleHCTBHJI 



naoHOB c ManoHyxnoHHbiMH cacTeMaMH I Jl,n 
pa 3He a 4He /". 

ABTOpbl: T.AHrenecxy, M.M.Kymoxan , 
B.H.JhweHKO, P.Max, ci>.HHKHTHy, r.na 
pa,n:lKHHO, .D;.Ii.llonTexopao, H.B.cl>anoMKHH, 
IO.A.IIlep6axoa. 

2. "l13yqenae xapaxTepacTHK .neneHHJI 
TJI:lKenblx H caepxTJI:lKenblx cna6oao36y:lK 
.neHHbiX Jl,nep". 

ABTOpbi: X.3o.naH, P .Konnaxqaeaa , 
IO.Q.OraHeCJIH, 10.3.lleHHOR:lKKeaaq , 
B.H.BaxaToa, B.li.3noxa3oB, T.C.CanaMa
THHa. 

no Hay4HO-M8TOlJ,H48CKH M 

H Hay4HO-T8XHH48CKHM 

pa6oTaM 

1Iepea.11 npeMUJI: 
"Hccne.noaaHHJI no xonneKTHBHOMY Me 

TO,ny YCKOpeHHJI H C03,naHHe npOTOTHna 
KOnneKTHBHOrO yCKOpHTenJI TJI:lKenbiX HOHOB 
OHJIH". 

ABTOpbi: B.ll.CapaHuea, r .B . .D;on6anoB, 
B.H.MapOHOB, 3.A.llepertLWTeiH, r.Pa 
.noHOB, A.ll.CyM6aea, C.H. TJOTIOHHHKOB, 
B.ll.cl>apTyWHbli, A.A.cl>aTeea, A.C.IIley 
naH. 

J(ee emopble npeMuu: 
1. "Pa3pa60TKa JneKTPOHHo-nyqeBbiX 

HOHH3aTOpOB "KpHOH-1" H "KpHOH-2" H HX 
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npaMeHeHae .nnJI ycxopeHHJI Jl,nep C , N , 
0 a Ne Ha caHxpo4Ja,3oTpoHe OHJIH a ac
cne,noBaHHJIX B aTOMHOB cl>H3HKe". 

ABTOpLI: A.M.Iian.naH, B.ll.Ba.neea, 
E . .D;.,D;oHeu, B.r.,D;y.nHaxoa, JI.ll.3aHoBLea, 
B.ll.OacJIHHHKoB, A.H.llaKHH, H.H.CeMe
HJOWKHH, IO.A.lliHWOB. 

2. "BLICOKoqyBCTBHTenLHLie HH3Kocl>o
HOBble ,neTeKTOpbl HeBTpOHOB ,nnJI HCCne,no
BaHHJI pe,nKHX aKTOB CDOHTaHHOrO ,nene
HHJI". 

ABTOpLI: r.H.cl>nepoB, E . .D;.Bopo6LeB, 
P .repcTeH6eprep, A.r .llonexo, B.H.CMap
HOB, B.r .Cy66oTaH, r .M. Tep-AxonLJIH, 
1i. B .cl>ecl>anoB, JI.ll. qenHOKOB. 

no Hay4HO-T8XHH48CKHM 

npHKJialJ,HbiM pa6oTaM 

1Iepea.11 npe.MuJI: 
"Pa3pa60TKa H C03,naHae TpaKTOB npo

TOHHOro H BLICOKOHHTeHCHBHOrO na-Me30H
HOrO nyqxoB a xoMnnexca annapaTypLI ,nnJI 
npoBe,neHHJI Ha CHHXPOUHKnoTpOHe Jla6opa
TOpHH Jl,nepHLIX npo6neM OHJIH Me.naxo-
6aonoraqecxax accne.noBaHai" /2 qacTa/. 

ABTOpLI: B.M.A6a3oB, li.B.AcTpaxaH, 
M.lli.BaiH6epr, B.ll . .D;:lKenenoB, B.H.Ko
MapoB, E.C.Ky3LMHH, A.r .MonoxaHoB, 
A.H.Py.nepMaH, O.B.CaBqeHxo, E.n.qepe
BaTeHKO. 



150 

Me:>K.QyHapo.QHbie 

CB.H3H 

H HayqHoe 

coTpy.QHHqecTBO 

06be~HHeHH~H HHCTHTYT H~epH~X HC

CJie~OBaHHH ocy~eCTBJIHJI IIIHpOKOe COTpy~

HHqecTBO C HayqHO-HCCJie~oBaTeJibCKHMH 

opraHH3aUHHMH CTpaH-yqacTHHU HHCTH

TyTa, pa3BHBaJI H no~~ep)f(HBaJI CBH3H C 

HayqHhlMH UeHTpaMH ~pyrHX CTpaH H Me)f(

~yHapO~HhlMH HayqH~MH OpraHH3aUHHMH. 

OcHOBH~e pe3yJILTaT~ HayqHo-TeXHH

qecKoro coTpy~HHqecTBa OHJIH 3a 1978 ro~ 

OTpa)f(eHhl B CJie~yro~HX HTOrOB~X ~aHH~X: 

- H3 149 HayqH~X TeM COBMeCTHO C 

HayqHo-HCCJie~OBaTeJibCKHMH OpraHH3a

UHHMH CTpaH-yqacTHHU B~nOJIHHJIOCb 143 

TeMhl, C HayqH~MH UeHTpaMH ~pyrHX CTpaH 

H Me~yHapO~H~MH HayqH~MH OpraHH3a

UHHMH - 26 TeM; 

- no aonpocaM HayqHo-TeXHHqecKoro 

coTpy~HHqecTBa H ~JIH yqacTHH B HayqH~x 

COBell(aHHHX B CTpaH~ -yqacTHHU~ /KpOMe 

CCCP I KOMaH~HpoaaHo 502 cneuHaJIHCTa, 

B TOM qHcJie 407 cneuHaJIHCTOB C UeJibiO 

BhlnOJIHeHHH COBMeCTHgrX pa6oT, 83 - ~JIH 

yqaCTHH B HayqH~X KOHiiJepeHUHHX, COBe

maHHHX H IIIKOJiaX; 

- H3 CTpaH-yqacTHHU npHHHTO 1010 

yqeHblX H CneuHaJIHCTOB ~JIH B~nOJIHeHHH 

COBMeCTHhlX pa60T, a TaK)f(e C UeJibiO o6-

MeHa OnblTOM H KOHCYJibTaUHH; 

- npoae~eHo 47 HayqH~x H HayqHo-op

raHH3aUHOHH~x COBe~aHHH, B KOTOp~X npH

HHJIH yqacTHe OKOJIO 2500 qeJIOBeK; 

- B HayqH~e UeHTp~ H Ha Me~yHa

pO~H~e KOHiiJepeHUHH B CTpaHax-HeyqacT

HHUaX HanpaaneHo 111 coTpy~HHKOB OHJIH. 

CoTpy.umrlleCTBO 

C HayqHbiMH QeHTpaMH 

CTpaH-yqaCTHHQ 

B 1978 ro~y Me)f(~yHapo~Hoe HayqHo

TeXHHqecxoe coTpy~HHqecTBO OHJIH co 

CTpaHaMH- yqacTHHUaMH npo~OJI)f(aJIO yc

neiiiHO pa3BHBaTbCH no BCeM OCHOBH~M 

HanpaaJieHHHM HayqH~x Hccne~oBaHHH HH

CTHTyTa, BKJIJOqag MeTO~HqecKHe pa3pa-



60TK8, npo6neMLI aBTOMaT83aU88 8 Mare
MaT8qeCKOrO o6ecneqeH8H ~838qecKoro 

3KCnep8MeHTa 8 np8Kna,!lHLie pa60TLI. 
OcHOBHLie ~opMLI corpy.!lH8qecraa: 
- COBMeCTHhle 3KCnep8MeHTanLHhle 8 

TeopeT8qeCK8e 8CCne,!lOBaH8H 8 o6pa60TKa 
,!laHHLIX; 

- yqacT8e B pa3pa6orKe np86opoa, a n 
naparyphl, C03.!laH88 HOBhlX 8 ycoaeprn H~ 
CTBOBaH88 ,!leHCTBYIOIU8X 6a30BLIX yeT a 
HOBOK; 

- pa3pa60TKa 8 OCBOeHHe nporpaMMLI 
Ma ro6ecneqeHHH; 

- B3a8MHOe yqaCT8e B HayqHLIX KOH~e 

peHU8HX 8 COBeiUaH8HX; 
- qTeH8e KypCOB neKU8H H OKa3aH8 e 

pa3HOCTOpOHHeH HayqHo-TeXH8qeCKOH n -
MOIU8 8 KOHCynLTaUHH. 

B pa3B8T88 8 yrny6neH88 CBH3eii 8 c -
TPY.!lH8qecraa 01-UI.M c HayqHo-8ccne,!lOBa 
renLCK8M8 opraH83aU8HM8 CTpaH-yqacr 
H8U 6onLWY10 ponL urpa10r noe 3.!lK8 Be,!ly 
IU8X yqeHhlX 11HCT8TyTa ,!lllH 06Cy)f(,!leH H 

8TOrOB 8 nepcneKT8B COTPY.!lH8qecTBa no 
Ha86onee Ba)f(HLIM npo6neMaM, 03HaKOM 
JleH8H C npOBO,!l8MLIMH B 3THX UeHTpa x 
8CCne,!lOBaH8HMH 8 BhlCTynneH8H C ,!lOKna 
,!laM8, yqaCT8H B pa6oTe Me)f(,!lyHapO,!lHhlX 
HayqHLIX opraH83aU8H 8 KOH~epeHU8H. C 
uenLIO 06Cy)f(,!leH8H BOnpOCOB paClli8peH8 H 
8 yKpenneH8H CBH3eH 6Lin8 np8HHThl ,Ilene 
raU88 UMci»M lliy.!lanernrl, TexH8qecKor o 
yH8BepC8TeTa B ~pe3,!leHe, cl»838qecKOr O 
~aKynLrera YH8Bepc8TeTa B Mar,!le6ypr e 
1r ~PI, UeHrpanLHoro 8HCT8Tyra ~838K8 
a .liyxapecre ICPP I, llpa)f(CKoro YH8Bepc u 
rera 8 ,!lp. 

Corpy,!lH8qecTBO co crpaHaM8-yqac r 
H8UaM8 pa3B8BanOCL B Tpa,!l8U80HHLIX ,!lllH 
OMJIM HayqHLIX o6nacrHx. 

B reoper8qecK8X 8Ccne,!loBaH8HX, r,!le 
,!lllH pean83aU88 npe,!lllO)f(eH8H He Tpe6yeT
CH 6onLlli8X Ma Tep8anLIILIX 3a Tpa T, ,!lOpOrO
CTOHIU8X ycTaHOBOK 8 o6opy,!lOBaH8H, He
nocpe,!lCTBeHHhlH ~6MeH 8H~OpMaU8eH He
pe,!lKO ,!laer pe3ynLTaT, KoropLIH TPY.!lHO 
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nepeoueH8TL. B CBH38 c 3T8M aa)f(Ha 8 no
ne3Ha TeH,!leHU8H yBen8qeH8H KOn8qeCTBa 
,!lOnrocpoqHLIX B83HTOB B ~y6Hy 83BeCTHLIX 
yqeHLIX 83 CTpaH -yqaCTH8U. 

~Be nepBLie 8 BTopaH npeM88 OMJIM 
np8CY)f(.!leHLI KOnneKT8BaM aBTOpOB, B KO
TOpLie BXO,!lHT KaK COTPY.!lH8K8, nOCTOHHHO 
pa6ora10rn8e B Jla6opa rop88 reoper8qec
KOH ~838K8, raK 8 cneu8an8CTLI 83 HP.Ii, 
r ~P, qccp. Pe3ynLTaTLI, nonyqeHHLie 8H
repHau8oHanLHLIM8 KOnneKT8BaM8, ,!lOKna
.!lLIBan8CL H 06Cy)f(,!lall8CL Ha Me)f(,!lyHapo,!l
HLIX I JlnoH8H, KaHa,!la, ABcTp8HI 8 Bee
coi03Hoii I AnMa- Aral KOH~epeHU8HX no 
H.!lepHoii ~838Ke . U8Kn pa6or no ~838Ke 
npoMe)f(yroqHLIX 3Hepr8ii Y.!lOCTOeH llpeMH8 
UMJIM B PocceH.!lop~e 1r ~P 1. 

B BLmonHeH88 TeMaT8qecKoro nnaHa B 
o6naCTH ~83HKH BhlCOK8X 3Hepr8H yqacT
ByeT oKono 90 na6oparop8H c np8Bneqe
H8eM 6onee 900 cneu8an8CTOB crpaH -
yqacTH8U OMJIM. • 

.lionLW8e Me)f(,!lyHapO,!lHLie KOnneKT8BLI 
~838KOB npOBO,!lHT HCCne,!lOBaH8H MHO)f(eCT
BeHHLIX npoueccoB no 3Kcnep8MeHranL 
HLIM ,!laHHLIM, nonyqeHHLIM C .!lBYXMeTpo
BOH nponaHOBOH KaMepLI. .lionee nonoBHHLI 
pa6oT no npOCMOTpy H OT6opy C06LIT8H 
BhlnOnHeHO B na6opa TOpHHX CTpaH- yqacT
HHU. 

B COTPY.!lHHqecrae Ha 6a3e ~oT03MynL 

cnoHHoii MeTO,!l8K8 yqaCTBYIOT 8HCT8TYTLI 
MHP, llHP, CCCP, qccP, r.!le o6pa6a
TLIBaercH oKono 113 Bcero Marep8ana. 
11HCTHTYTLI CTpaH-yqaCTH8U npOBO,!lHT npo
CMOTp, 83MepeH8H , 8,!leHT8~8KaU810 8 no,!l
rOTOBKY neHTLI CyMMapHLIX pe3ynLTaTOB 
C MeTpOBOH )f(8,!lKOBO.!lOPO.!lHOH ny3LipLKO
BOB KaMepLI 8 ycTaHOBK8"JIIO.!lM8na"ByH8-
~8U8poBaHHOM ~opMa Te, KOn88 Koropoii ne
pe.!laiOTCH B ci»M qcAH lllparal, KapnoB 
YH8Bepc8TeT lllparal, YH8Bepc8TeT B Ko
lli8Ue, BXTM ICo~ul, MT3cl» IMocKBal, 
HMMJI.cl» MrY IMocKaal, ci»MAH IMocKaal, 
TrY IT68n8c8l, Mci»B3 IAnMa-Aral, YH8-
Bepc8TeT B XenLC8HK8, r.!le npoBO.!l8TCH 
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aaanH3 pe3ynLTaTOB no KOHKpeTHLIM 4>H3H" 
qecKHM npo6neMaM. ));oKna,llLI o peJynL
TaTax COBMeCTHLIX pa60T 6LinH npe,llCTaB· 
neHLI Ha Me)l(,llyHapO,llHLie KOH4>epeHUHH B 
CTpac6ypre, ToKHO H Ta6ope. 

CoaMeCTHO c ceKuaea 4>H3HKH Texua
qecKoro yaaaepcaTeTa B ));peJ,lleHe ;r )); PI 
npOBO,llHnHCL pa60TLI no H3y'leHHffi Tenno
nepe,lla'IH B HMnynLCHhlX CBepxnpOBO,llJimHX 
MarHHTax a ax 3neMeHTax, a TaK)I(e Tenno-
4>aJH'IecKHX caoacTB MaTepaanoa. 

rpynnhl 4>H3HKOB H3 IUUUI3 liAH / C o-
4>HJI/, BXTH /Co4la11/, ci>H liCAH /llpar a/, 
Hci>B3 /llpOTBHHO/, Hci>B3 AH r ));P / U oa
TeH/, UHci>H BAH /liy,llanenn/, TrY /T6a
naca/, ci>HAH /MocKaa/ npOBO,llHnH COB" 
MeCTHhle HCCne,llOBaHHJI no nOHCKY HOBhlX 
'laCTHU B 3KCnepHMeHTaX Ha cepnyXOBCKOM 
ycKopaTene c noMOIULffi ycTaHOBKH liHC - 2. 
B pa6oTax no COJ,llaHHffi HJMepaTenLHhlX 
CHCTeM H pa3pa60TKe MHOrOKaHanLHOH 
3neKTpOHHKH C'LeMa HH4>opMaUHH npH JlnH 
y'laCTHe 23 Hay'IHhle opraHH3aUH H3 
10 CTpau. 

B 1978 ro,lly B OHRH npoHJBe,lleH clla-
3H'IeCKHH JanycK cneKTpoMeTpa PHC K. 
BhlnonueHHffi 3TOH Ja,lla'IH B 3Ha'IHTenLuo8 
Mepe cnoco6cTaoaano Me)l(,llyHapo,llaoe aa
yqao-TexHH'IecKoe COTPY.llHH'IeCTBO, B TOM 
'IRene uenocpe,llcTaeaaoe yqacTae y'leHhlX 
H3 HHCTHTYTOB CTpau-y'laCTHHU B pa6 Tax 
no MOHTa)l(y a JanycKy cneKTpoMe Tpa. 
B ceaucax aa ycTauoaKe PHCK a ax 
nO,llrOTOBKe npHHHMaffiT y'laCTHe OKOn 30 
COTPY.llHHKOB H3 r ));P, BHP, llHP. 

CneuaanHCTLI H3 tiCCP' r ));P H . B HP 
y'laCTBOBanH B C03,llaHHH OT,llenLHhlX y 3nOB 
ycTaHOBKH APEC. CneuaanacTw PJI.lla uayq
HhlX ueaTpoa tiCCP: Kapnoaa Yuaaepca
TeTa, llonHTeXJlH'IeCKOrO HHCTHTyTa / llpa· 
ra/, lfHCTHTyTa npa6opHOH TeXHHKH 
/lipao/, HRcl> liCAH /P)I(e)l(/ npHHJina aK
THBHoe y'laCTHe B pa6oTaX no C03,llaHHffi 
yCTaHOBKH ,llnJI HCCne,llOBaHHH C opaeHTH· 
poBaHHhlMH pa,llHOaKTHBHhlMH Jl,llpaMH. 

CoTPY.llHH'IeCTBO no aKTyanLHLIM npo6-

neMaM 4>H3HKH TJI)I(enLIX HOHOB 34>4leKTHBHO 
pa3BHBanocL npe)l(,lle acero B o6naCTH co-
3.llaHHJI 3KcnepaMeHTanLaoro o6opy,lloaauHJI 
,llnJI UHKnoTpoua Y -400. CoaMeCTHO co 
cneuaanacTaMH H3 UHRH /Poccea,llopcll, 
r ));PI Be,lleTCJI pa3pa60TKa H C03,llauae 
,lleTeKTHPYffilUHX ycTpOHCTB ycTaHOBOK "Ba
canaca" a .llByxnneqeaoro apeMJI·nponeT
aoro Macc-cneKTpoMeTpa. CoaMeCTHO co 
cneuaanacTaMH HRcl> /CPP I cocTaaneuo 
TexHH'IecKoe Ja,llaaae aa npoeKTHpoaauae 
H H3rOTOBneHHe B PyMLIHHH CHCTeMLI TpaH
cnopTHpOBKH BLIBe,lleHHLIX ny'IKOB YCKOpa
TenJI Y- 400. B HRcl> B KpaKoae ae,lleTCJI 
coopy)l(eHae KaMepLI pacceJIHHJI ,llnJI Mar
HHTHoro cneKTpoMeTpa, ycTauaanaaaeMoro 
aa Y-400. 

Ha uaKnoTpouax Y- 200 a Y- 400 npo
Be,lleHO MO,llenapoBaHHe BLICOKO'IaCTOTHOH 
CHCTeMhl UHKnOTpOHa Y.- 200ll ,llnJI llHP. 

Y'leHhle OHRH a UHHPH I Jleanuar I 
npoaena aaana3 aJoTonaoro cocTaBa ner
KHX 3neMeHTOB B pJI,lle o6pa3UOB, nepcneK· 
THBHhlX ,llnJI nOHCKa CBepXTJI)I(enLIX 3neMeH· 
TOB. 3TO ,llaeT Ba)I(HLie CBe,lleHHJI 0 reoxa
MH'IeCKOH HCTOpHH o6pa3ua H ero npoac
XO)I(,lleHHH. CepaJI 3KcnepaMeHTOB no MO.lle
napoBaHHffi pa,llHaUHOHHLIX noape)l(,lleHHH, 
Bhl3hlBaeMLIX 6LICTpLIMH HeHTpOHaMH, C 
noMOIULffi yCKOpeHHLIX HOHOB KCeHOHa npo
Be,lleHa coaMeCTHO c COTPY.llHHKaMa HRH 
/CaepK/. 

B o6nacTH ue8Tpouuo8 clla3HKH pa3aa
aaeTCJI COTPY.llHH'IeCTBO C 25 HHCTHTyTaMH 
CTpaa-y'laCTHHU. lionLlliHM HHTepaauao
HanLHhlM KOnneKTHBOM y'leHLIX H cneuaa • 
nHCTOB )1;y6HLI, lionrapHH, r ));P, llonLlliH, 
CCCP BhlnonaeHLI pa6oTw no C03,llaHHffi4>a-
3H'IecKHX ycTaHOBOK • cneKTpOMeTpOB pa3-
nH'IHOro Tana .llnJI accne,lloaaaaa aa peaK
Tope Hli P- 2. ci>HJHKH H3 lie xocnoaaKHH 
Be,llyT o6pa60TKY HHcllOpMaUHH, nony'leHHOH 
B peaKUHJIX 3aXBaTa HeHTpOHOB Jl,llpaMH. 
B H3y'leHHH CTpyKTypLI MOneKyn HMMYHO" 
rno6ynaaa MeTO.llOM ManoyrnoaoropacceJI· 



HHJI ueii:Tpouoa peaKTopa Hli P- 30 npnHH
MaiOT yqacTue HHCTHTYT MoneKymipnoii: r e
ueTHKH AH liCCP u HHCTHTYT MoneKyn.llp
uoii: 6nonoruu AH CCCP 0 

3cWleKTHBHO pa3BHBaeTCJI coTpy.n-
HH'IeCTBO B o6naCTH pa3pa60TKH H C03,II.a
HHJI uoaoii: annapaTypbio CoaMeCTHO c 
HHBT BAH I.Eiy.naneniTI B OHJIH C03 .IJ.aH 
H nOCTOJIHHO COBepmeHCTByeTC~ KOMnneKd 
annapaTypbi ,II.nJI aBTOMaTH3HpOBaHHOr O 
npoH3BO.IJ.CTBa ne'laTHbiX nnaTo CoaMeCTHO 
C HHCTHTYTOM JneKTpOHHKH liAH npo.non 
*anHCh pa60Tbi no COBepmeHCTBOBaHHIO 
KpHO- HOHHO- cy6nHMal{HOHHOrO HaCOCa o 
CoaMecTHO c TexHH'IeCKHM yuuaepcuTe 
TOM I )l;pe 3.IJ.eHI JaaepmeHhl uccne.noaaHHJI 
TeMnepa Typuoii: JaBHCHMOCTH raJOBbiX .ne 
Cop6uHOHHbiX nOTOKOB C noBepXHOCTH u e 
P*aBeiOII.{eH cTanHo 

llpo.non*annch coaMeCTHhle pa6oTbi n o 
pa3BHTHIO H3MepHTenbHO-Bbi'IHCnHTenhHO
ro KOMnneKCa, aBTOMaTH'IeCKHX H nony 
aBTOMaTH'IeCKHX CHCTeM o6pa60TKH KaMe p 
HhiX CHHMKOB, MeTO.IJ.OB HCnOnh30BaHHJI 3BM 
Ha nHHHH C JKCnepHMeHTanbHbiMH ycTaHOB 
KaMH, B KOTOpbiX npHHJinH y'laCTHe en -
unanHCThl H3 .lionrapHH, BeurpHH, r .D; P ' 
llonLmH, CoaeTcKoro Coi03ao B coJ.nan u 
H pa3BHTHH aBTOMaTH3HpOBaHHOH CHCTe hi 
ynpaaneHHJI yCKOpHTeneM TJI*enbiX HOHOB 
Ha OCHOBe COBpeMeHHhiX cpe,II.CTB Bbi'IHC
nHTenhHOH TeXHHKH H nporpaMMHOrO o6e c 
ne'leHHJI npnH.IInH yqacTne U,Hci>H IBHP I 
H ll,eHTP Bhi'IHCnHTenhHOH TeXHHKH AH r .n; 0 

llocTOJIHHO B03pacTaeT ponh OHJIH B 
pa3BHTHH JI,II.epHOH $H3HKH B CTpauax 
y'laCTHHI.{aXo B llonuTeXHH'IeCKOM HHCTHTy 
Te lllparal coBMeCTHo c Jla6opaTopueii: 
JI,II.epHhiX peaKI.{HH C03,II.aeTCJI MHKpOTpOH 
ua 22 M3Bo )l;nB npuo6peTeHHJI onhiTa n o 
Hana,II.Ke H JKCnnyaTal{HH MHKpOTpOHa Ha 
17 M3B B PyMhiHHH, a TaK*e oT.nenLHbiX 
ero y3nOB H CHCTeM 6blnH npHHJITbi 3 cne 
unanHCTa H3 HJI«<>T ICPP 10 )l;nB HHCTHTy 
TOB CPB B OHJIH HJroToaneHbi penTreuoa 
CKHe cneKTpoMeTphlo Y'lenble OHJIH .nenJIT -
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CJI OnhiTOM C BbeTHaMCKHMH $H3HKaMH no 
JI,II.epuo-$H3H'IeCKHM MeTO,II.aM auanH3a H 
OCBOeHHIO MHKPOTpOHa JIJIP o 

)l;nB rapaHTHHHOrO o6cny*HBaHHJI l{HK
noTpoua Y-120M B HJI«<> B P*e*e ltiCCPI 
ocymecTaneH p.II.IJ. KOMan.nnpoaoK coTpy.nun
KOB OHJIHo B cooTBeTCTBHH c npoeKTHhiM 
Ja.nauneM npoae.nenbi pa6oTbi no BbiBO.IJ.Y 
ny'IKOB YCKOpeHHbiX 'laCTHI.{ H3 l{HKnOTpO
Ha H peBH3HJI OT,II.enhHbiX y3nOB YCKOpHTenJI 
nocne OnhiTHOH JKCnnyaTal{HHo 

OHJIH .oKa3biBaeT co.neiicTBHe B pa3BH
THH MaTeMaTH'IeCKOrO o6ecne'leHHJI 3BM 
cTpau-yqacTHHUo B Co$niicKHii yuuaepcu
TeT IHP.Eil 6bina nepe.naua 'laCTh npo
rpaMMHOii 6n6nnoTeKH .63CM -6; auanoruq
HaJI 6u6nnoTeKa nepe.naua B «<>e.nepanLHoe 
CTaTHCTH'IecKoe ynpaaneuue liCCP H B 
113«1> CAH IKomnuel .nn.11 npnMeHeHHJI ua 
Mamuuax Tuna Cyber-172 H EC-10400 
B MonronLcKoM rocy.naucTBeHHOM yuu
aepcnTeTe coaMeCTHo co cneunanncTaMH 
MHP npoae.neHbi pa6oTbi no JanycKy 3BM 
MHHCK-220 

C yqacTHeM y'leHbiX OHJIH B HHCTH
TyTax BHP, CPB, r .D;P, MHP, liCCP 
COBepmeHCTBOBanHCb MeTO,II.bi aKTHBal{HOH
HOrO auann3ao B HeKOTOPLie CTpaubi-y'lacT
HHI.{bi 6binH nepe.naHbi o6pa3ubi JI.IJ.epHbiX 
$HnhTpOB ,II.nJI HCllbiTaHHJI H HCCne,II.OBaHHJI 
JcWleKTHBHOCTH HX HCnOnh30BaHHJI npH pe
meHHH pa3nH'IHbiX npHKna,II.HbiX 3a,II.a'lo 

Hayt~Hbie coBeiJJ,aHH» Ol1Hl1 

B 'IHcne npoae.neHHbiX 06'be.IJ.HHeHHbiM 
HHCTHTYTOM JI,II.epHbiX HCCne,II.OBaHHH B 
1978 ro.ny 47 coaemauuii:: 8 KpynHbiX uayq
HhiX, 18 pa60'IHX H MeTO,II.H'IeCKHX, 21 Hayq
HO-opraHH3al{HOHHOeo 

B HIOHe B .LJ;y6ue 6bin npoae.neu V Me*
.nyuapo.IJ.Hhlii ceMHHap no npo6neMaM $H3HKH 
BbiCOKHX JHeprHH, nOCBJIII.{eHHbiH MHO*eCT
BeHHOMY PO*.D.eHHIO qacTnu H npe.nenLHoii: 
$parMeHTaunn B.IJ.epo Ha ceMHHape o6cy*-
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,nanHCL npo6neMLI $H3HKH MHO)I(eCTBeHHLIX · 
npoueCCOB npH B3aHMO.IJ;eHCTBHH 'laCTHU BLI" 
COKHX 3HeprHH C a,npoHaMH: KBapK·napTOH· 
HLie MO.IJ;enH, KBaHTOBaJI XpOMO.IJ;HHaMHKa; 
MHO)I(eCTBeHHOe pO)I(.IJ;eHHe 'laCTHU B a ,n· 
poH·a,npOHHLIX CTOnKHOBeHHJIX; o6pa30Ba· 
HHe a,npOHOB C 6onLWHMH nepe,na'laMH HM • 
nynLca; TeopeTH'IeCKHe acneKTLI MHO)I(e CT • 
BeHHOrO pO)I(.IJ;eHHJI 'laCTHU;·npe,nenLHa~ 

$parMeHTaUHJI JI.IJ;ep, KyMynJITHBHLIH 3cl>cl>eKT; 
B3aHMO.IJ;eECTBHJI penJITHBHCTCKHX Jl,nep H 
a,npoHoB c Jl,npaMH. liwna npe,ncTaBneHLI 
KaK HOBeHWHe 3KCnepHMeHTanLHLie ,naHHLie, 
TaK H Haa6onee aKTyanLHLie TeopeTH'IeCKHe 
H.IJ;eH. 

B pa6oTe Me)I(AyHapo.n;Horo CHMn03Hy Ma 
no TeOpHH 3neMeHTapHLIX 'laCTHU, opraHH • 
30BaHHoro B OKT Jl6pe B r. Paii:Hxap,nc6py HHe 
;r ,D;P I 06'Le,naHeHHLIM HHCTHTYTOM Jl,nep
HLIX HCCne,nOBaHHH, lfHCTHTYTOM $H3HKH 
BLICOKHX 3HeprHH B Qoii:TeHe H $H3H'IeCKHM 
cl>aKynLTeTOM YHHBepcHTeTa HM. ryM6on L,n
Ta B liepnHHe C WHpOKHM npe,ncTaBHTenL· 
CTBOM y'leHLIX r )J;P, npHHJinH y'laCTHe $H-
3HKH rocy,napCTB • qneHOB lfHCTHTyTa, a TaK • 
)l(e <l>paHUHH, AHrnaa, <I>Pr, ,D;aHHH a IIIBeii
uapaa. 

CaMn03HYM no3aonan ,neTanLHO 0 3Ha
KOMHTLCJI C HOBeHWHMH pe3ynLTaTaMH B o6-
naCTH TeopHH 3neMeHTapHLIX 'laCTHU, n ony
'leHHLIMH B Hay'IHLIX UeHTpax pJI,na CTpaH, 
'ITO HMeeT aa)I(Hoe 3Ha'leHHe ,nnJI nnaHHpo
BaHHJI Hay'IHLIX accne,noBaHHii B OHJIH a 
cTpaHax·yqacTHHUax. CaMno3HYM co,neii
CTBOBan yKpenneHHffi COTpy.IJ;HH'IeCTBa $H· 
3HKOB·TeopeTHKOB OHJIH c y'leHLIMH Hayq
HLIX UeHTpOB CTpaH-y'laCTHHU H ,np yrHX 
CTpaH. 

XV CoBemaHHe no Jl,nepHoii cneKTpo
CKOnHH H TeOpHH JI.IJ;pa paCCMOTpeno pJI.IJ; 
aKTyanLHLIX npo6neM $H3HKH aTOMHOrO JI.IJ;" 
pa H CnOC06CTBOBano KOOp.IJ;HHaUHH npo
rpaMM accne,noBaHHii OHJIH H ,npyrax Hayq
HLIX UeHTpOB, yKpenneHHffi HX COTPYAHH" 
qecTBa. CoBemaHHe npo,neMoHcTpapoBano 
3Ha'IHTenLHLIH nporpecc B TeopHH aTOMHO· 

ro Jl,npa, BKna.n y'leHLIX OHJIH B npo6neMy 
nonyMHKpocKonH'IecKoro onacaHHJI cTpyK· 
TYPLI B036y)I(.IJ;eHHLIX COCTOJIHHH JI.IJ;ep, HH • 
TepecHwe accne,noBaHHJI y,naneHHLIX H ne
pexo.n;HLIX Jl,nep uo nporpaMMe JICHAIIII. 

Tpa.nauaoHHaJI XII Me)l(,nyHapo,nHaJI 
WKOna no $H3HKe BLICOKHX 3HeprHH 6Lina 
npoBe.n;eHa OHJIH coBMeCTHO c liAH H <l>a-
3H'IecKHM cl>aKynLTeTOM Cocl>aiicKoro YHH· 
BepCHTeTa B ceHTJI6pe B IlpHMOpCKO /HPli/ . 
TeMaTHKa WKOnLI 6Lina nOCBJIIQeHa HaH· 
6onee aKTyanLHLIM Hay'IHLIM HanpaBneHH· 
JIM TeOpHH H 3KCnepHMeHTa H 03HaKOMne" 
HHffi cnywaTeneii C $H3H'IeCKOH nporpaMMOH 
Be,nyiQHX UeHTpOB B o6naCTH $H3HKH BLICO • 
KHx 3Heprl{ii: OHJIH, H<I>B3 /IIpoTBHHo/, 
QEPH, <I>HAJI. Hay'IHaJI nporpaMMa wKonLI 
cnoco6CTBOBana OpHeHTaUHH MOnO.IJ;LIX y'le • 
HLIX Ha Haa6onee nepcneKTHBHLie Hay'IHLie 
HanpaBneHHJI, pa3pa6aTLIBaeMLie B OHJIH. 

O'leHL none3Hoii ,nnJI }'TO'IHeHHJI Hay'IHoii 
TeMaTHKH OHJIH, oco6eHHO B CBJI3H c no.n
roTOBKOii 3KcnepaMeHTOB Ha HliP-2, JIBH· 
nacL III Me)I(AyHapo.n;HaJI wKona no HeiiT· 
poHHoii li!H3HKe B AnywTe B anpene 1978 ro
,na, 03HaKOMHBWaJI ee y'laCTHHKOB C no
cne.n;HHMH Hay'IHLIMH .IJ;OCTH)I(eHHJIMH H HO • 
BeHWHMH MaTepaanaMH, nepcneKTHBaMH 
pa3BHTHJI TeopeTH'IeCKHX H 3KCnepHMeH· 
TanLHLIX HCCne,noBaHHH B o6naCTH HeHTpOH· 
HOB cl>a3HKH . KaK H Ha npe.n;LI.nymax wKonax, 
ee yqacTHHKaMH 6LinH Mono.n;Lie y'leHLie, 
aKTHBHO pa60TaffiiQHe B HeiiTpOHHOH $H3HKe 
H CMe)I(HLIX o6naCTJIX. 

III CoBemaHHe no acnonL30BaHHffi 
JI.IJ;epHo·$H3H'IeCKHX MeTO.IJ;OB .IJ;nJI peWeHHJI 
Hay'IHO·TeXHH'IeCKHX H HapO.IJ;HOX03JIH" 
CTBeHHLIX 3a,na'l, npoBe.IJ;eHHOe B )J;y6He 
B CeHTJI6pe, noKa3ano , 'ITO MeTO.IJ;LI JI.IJ;epHOH 
$H3HKH BCt! WHpe BHe.IJ;pJiffiTCJI BO MHOrHe 
o6nacTH HayKH H TeXHHKH. B nporpaMMY 
COBeiQaHHJI BXO.IJ;HnH TaKHe aKTyanLHLie 
npo6neMbl, KaK JI.IJ;epHO • cl>H3H'IeCKHe MeTO.IJ;LI 
3neMeHTHoro aHana3a; npHMeHeHae ny'IKOB 
3apJI)I(eHHLIX 'laCTHU H HeiiTpOHOB B MaTe· 
paanoBe,neHHH, 6aonorH'IeCKHx accne,noBa-



H8JIX, Me~81.{8He 8 ~pyr8X 06JiaCTJIX; nony 

'leH:ile 8 8CnOJIL30BaH8e HOBLIX KOpOTKO)K8 -

BY~8X pa~80HYKJI8~oa; 8cnoJIL30BaH8 e 

CBepxnpOB0~8MOCT8 B np8KJia~HLIX Jl~epHO 

~838'1eCK8X 8CCJie~OBaH8JIX; aBTOMaT838 -

poBaHHLie C8CTeMLI o6pa60TK8 8H~OpMal{88 
np8K!Ia~HOrO 3Ha'leH8JI 8 8X Ma TeMa T8'1eC 

Koe o6ecne'leH8e. 

Y t~acrH e OMHM 

B HaytiHbiX COB81113HH51X 

ApyrHx ~H3Ht~ecKHX ueHrpos 

B 1978 ro~y coTpy~H8K8 06be~8HeH 

Horo 8HCT8TyTa yqaCTBOBaJI8 B 75 KOH~e 
peHI.{8JIX, CeM8Hapax 8 IIIKOJiaX B CTpaHaX 

y'laCTH8l{aX 8 B 26 KOH~epeHI.{8JIX, npoae

~eHHLIX B ~pyr8x cTpaHax. CoTpy~H8K8 

OIUIH np8HJIJI8 yqacT8e B XIX Me)l(~yHa 

po~Hoii KOH~epeHI.{88 no ~838Ke BLICOK8X 

3Hepr8B B ToK80, Me)l(~yHapo~HOM ceM8 -

Hape no 836paHHLIM np06JieMaM aHT8HyK 

JIOH-HYKJIOHHLIX B3a8MO~eBCTB8B np8 BLI 

COK8X 3Hepr8JIX B XenLC8HK8, IX Me)l(~y -
Hapo~HOM C8Mn038yMe DO ~8HaM8Ke 

MHOrO'IaCT8'1HLIX npoueCCOB np8 BLICOK8X 

3Hepr8JIX B Ta6ope jqCCP/, VI Bce 

COJ03HOM COBe~aH88 no yCKOp8TeJIJIM 3a

pJI)I(eHHLIX qacT8U B )J.y6He, Bcecoro3HOM 

COBe~aH88 no Jl~epHOB cneKTpOCKOn88 B 

AnMa-ATe /CCCP/, Me)l(~yHapo~HLIX neT 

H8X IIIKOJiaX no Jl~epHOB ~838Ke B M8KO 

JiaBKaX /IIHP/ 8 Ilpe~eane/CPP/, Me)l(~y 
Hapo~HOM COBe~aH88 no HeBTpOHHOB ~8 -
38Ke B JI86JI8Ue ;qcCP/, Me)l(~yHapo~HoM 
C8Mn038yMe no B3a8MO~eBCTB8JIM 6LICT -

pLIX HeBTpOHOB C Jl~paM8 B rayCC8r 

;r )J.P ;. 

Ha XIX Me)l(~yHapo~Hoii KOH~epeHU88 

no ~838Ke BLICOK8X 3Hepr8B B TOK80 Baa 

rycTe 1978 ro~a qJieHLI ~eneraU88 OHJIH 
BLICTyn8JI8 C np8rJiaiiieHHLIM8 ~OKJia~aMH 

8 pyKoB0~8JI8 pa6oToii p11~a ceKU8B. Bcero 
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B pa6oTe KOH~epeHI.{88 np8HJIJI8 y'laCT8e 

56 y'leHLIX 83 cTpaH-y'laCTH8U OHJIH. Co

TPY~H8KaM8 OHJIH Ha Ko84>epeHU88 6Lino 

npe~CTaBJieHO 40 ~OKJia~OB, 60JILIII8HCTBO 

83 KOTOpLIX HaiiiJI8 OTpa)l(eH8e B 0630pHLIX 

~OKJia~aX Ha nJieHapHLIX 8 CeKI.{80HHLIX 3a

ce~aH8JIX. BLicoKyJO oueHKY nony'I8JI8 ~aH

HLie coBMeCTHLIX 3Kcnep8MeHTOB OHJIH
«<>HAJI. IIpoRBJieH 8HTepec K pa6oTaM OHJIH 
no 06Hapy)l(eH8lO a~pOHOB C 3K30T8'1eCK8M8 

KBaHTOBLIM8 '18CJiaM8 /~86ap80HLI 8 6a

p80H8YM/, peJIJITHB8CTCKOB Jl~epHOB ~838-
Ke HanpaBJieH8JO, Ha'laTOMY B )J.y6He. 

YqacT8e coTpy~H8KOB 06be~8HeHHoro 

8HCT8TyTa B pa6oTe IX Me)l(~yHapo~Horo 

C8Mn038yMa no MHO)I(eCTBeHHLIM npouecCaM 

np8 BLICOKHX 3Hepr8JIX, npOX0~8BIIIero B 

8JOJie a Ta6ope ;qccP I, no3BOJI8Jio nony

'18TL ero y'laCTH8KaM HOBYJO 8H~OpMal{8lO 

06 3KCnep8MeHTaJILHLIX pe3yJILTaTaX, no

Jiy'leHHLIX B nocne~Hee speMJI Ha KpynHeii

III8X ycKop8TeJIJIX B «<>HAJI, ~EPHe 8 CJIAK, 

a TaK)I(e 8H~opMaU8JO o nocne~H8X Teope

TH'IeCK8x no~xo~ax K on8CaH8JO npoueccos 

MHO)I(eCTBeHHOrO p0)1(~eH8JI. 

)J.eneral{8JI OHJIH np8HJIJia yqacT8e B 

pa6oTe IIIKOJILI no ~838Ke T Jl)l(eJILIX 80HOB 

/ceHTR6pL 1978 ro~a/ B Ilpe~eane /CPP/, 

Ha KOTOpOB 6LIJI8 ~OJIO)I(eHLI HOBeBIII8e pe-

3YJILTaTLI, nony'leHHLie y'leHLIM8 OHJIH no 

p11~y Ba)I(HLIX Hay'IHLIX HanpasneH8B. IIony

'leHHaJI Ha IIIKOJie 8H~OpMal{HJI 0 COCTOJIH88 

8CCJie~OBaH8B B ~pyr8X Hay'IHLIX UeHTpax 

6y~eT 8CnOJIL30BaHa npH pa3pa60TKe Hayq

HLIX nJiaHOB, B OT6ope TeM ~JIJI Me~yHa

pO~HOrO COTpy~H8'1eCTBa 8 np8rJiaiiieH8JI 

cnel{8aJI8CTOB ~JIJI y'laCT8JI B COBMeCTHLIX 

pa6oTax. )1.8CKycc8JI no npo6neMaM 8C

nOJIL30BaHHJI ny'IKOB yCKOpeHHLIX 'laCT81.{ 

n03BOJI8Jia BHeCT8 KOppeKT8BLI B nporpaM

MY 8CCJie~OBaH8H Ha HOBOM YCKOp8TeJie 

Y-400. 

)J.oKna~LI npe~cTaB8Teneii OHJIH Ha 

Me)l(~yHapo~HOM coaeiQaH88 no HeiiTpoHHOB 

~838Ke B JI86JI8l{e jqCCP, 29 MaJI - 2 8JOHJI 

1978 ro~a/ cnoco6cTBOBaJI8 3aKpenneH8JO 
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npaopaTeTa OHJIH B aay'IHbiX .noeTB:lKeHHJIX 
no aenonL3oBaHBffi aeiTpoaos B aeene.no
BaHBJIX no JI,D.epaoii <lJa3BKe, Koop.naaauaa 
eOBMeeTHbiX Beene,IJ.OBaHBH Ha 3KenepBMeH
TanLHbiX yeTaHOBKax OHJIH a aaeTBTYTOB 
eTpaa-yqaeTHBU, 'ITO BMeeT Ba:lKHOe 3Ha
'leHBe .nn.11 o6eene'leHBJI aay'IHbiX nporpaw:w: 
aa HliP-2. 

CBH3H 

C HayqHbiMH ~eHTpaMH CTp aH, 

He HBJIHJOIUH XCH 

yqacTHH~aMH Ol1ffi1 

B 1978 ro.ny OHJIH no.n.nep:lKBBan eB.II3B 
e aay'IHbiMB ueaTpaw:a ClllA, lllseiiuapaa, 
Cl»paauaa, Aarnaa, ez»Pr, HTanaa, ,D;aaaa, 
«<»BHn.IIH.IJ.BB, IOroenaBBB B <lJopw:e B3aBMHo
ro yqaeTBJI B 3Kenepaw:eaTax, o6pa6oTJCe 
<lJB3B'IeeKBX ,IJ.aHHbiX B e03,IJ.aHBB annapaTy
pbl, o6w:eaa w:aTepaanaw:a a peJynLTaTaMB 
3KenepBMeHTOB, npoBe,IJ.eHBJIICOHeynLTaUBH, 
a TaK:lKe yqaeTBJI B Hay'IHbiX ICOH<lJepeHUHJIX 
a eew:aaapax. 

0'1epe.naoii 3Tan eoTPY.D.HB'IeeTsa e 
IOroenasaeii Jasepmane.ll no.nnaeaaa ew: 
B 1978 ro,IJ.y npOTOKOnOB 0 ,IJ.anLHeHmBX 
eosw:eeTBbiX aeene.nosaHBJIX OHJIH e Ha
eTBTYTOM JI,D.epHbiX HayK BM. Ji.KB,D.pB'Ia 
a HaeTBTYTOM <lJaJBKB lienrpa.neKoro yaa
sepeaTeTa. PeJynLTaTbl eOBMeeTHbiX Be
ene,IJ.OBaBBH, npOBO,IJ.BMbiX e JOroenaseJCBMB 
<lJB3BKaMB B Te'leHBe p.II,IJ.a neT, 6blnB ony6-
nBKOBaHbl, HeO,IJ.HOICpaTHO ,IJ.OJCna,IJ.biBanBeL 
Ha Me)I(.IJ.yHapO,D.HbiX ICOH<lJepeHUBJIX B nony
'IBnB BbleOKYJO OUeHKY. 

0eBOBHbiM BTOrOM pa60Tbl B eOBMeeT
HOM e CI»HAJI 3KenepBMeHTe no ynpyrow:y 
K-e- B rr-e -paeee.IIHBffi npa 3Hepraa 
250 r3B JIBn.lleTeJI onpe.neneHBe pa,D.Byea 
K-- Me 30Ha. Tipe.nsapaTenLHble pe JynLTa Tbl 
6blnB ,IJ.OnO:lKeHbl Ha ICOH<lJepeHUBB B TOICBO. 
)l;n.11 o6pa60TICB 3KenepBMeHTanLHbiX ,IJ.aHHbiX 

B OHJIH pa3pa6oTaH Kow:nneKe nporpaw:w:. 
06e'leT 3KenepBMeHTanLHOrO MaTepaana 
I oKono 500 w:arHBTHbiX neaT I BLmonaea 
B JiaTaBBB. 

3Kenepaw:eaTanLHble aeene.nosaHBJI, 
npOBO,IJ.BBWBeeJI BMeeTe e aw:epBICaHeJCBMB 
y'leHbiMB, aaxo.nJITeJI aa HOBOM 3Tane. Cos
w:eeTHble 3KenepBMeHTbl no B3y'leHBffi JCaHa
napOBaHBJI 3ap.ll:lKeHHLIX qaeTBU B MOHOICpB
eTannax aa yeTaHOBKe "KpaeTann" 6y.nyT 
npose.neHbl aa eaaxpo<lJaJoTpoae OHJIH a 
yeKopaTene HCI»B3 B TipoTBBHO. 

B aaanaJe MaTepaanos 3Kenepaw:ea
TOB OHJIH-CI»HAJI no pp-, dp-, pHe- .na<tJ
paKUBOHHOMY B3aBMO,IJ.eiieTBBffi npBHBManB 
yqaeTae y'leHble B3 OHJIH, CI»HAJI, ApaJoH
eJCoro yaasepeaTeTa IC111AI, BXTH, 
HJIHJI3 ICo<lJaBI, HJIH IBapwasal. 

3asepWeH eOBMeeTHLIH 3KenepBMeHT no 
noaeKy TeTpaaeaTpoaa s CHH llllseaua
paJII. Tionyqeabl npe.nsapaTenLHble peJynL
TaTbl B 3KenepBMeHTe no noBeKy TJI:lKenoro 
B30Tona "so.nopo.n-7". 

COBMeeTHO e ManaHeJCBM BHeTBTYTOM 
4Ja3BKB a H3MepaTenLHbiM ueaTpoM B lio
nOBLe IHTanBJII BHTeHeBBHO senaeL o6-
pa60TKa ,IJ.aHHLIX, nony'leHHLIX B eOBMeeT
HOH pa6oTe aa yeTaHOBKe OHJIH MHC B 
HCI»B3 ITipoTBBHol no aeene.nosaHBffi npo
ueeeos KorepeHTHoro o6pa3oBaHBJI MeJoaa
MB 6030HHbiX eBeTeM Ha JI,D.pax. Ha ICOH<lJe
peHUBffi B ToJCao 6Lina no.nroTosneHLI eos
M:eeTHble eoo6IUeHBJI o6 aeene.nosaHBJIX 
npoueeeoB MHO:lKeeTBeHHOrO pO:lK,IJ.eHBJI Me-
30HOB a JCBaJaynpyroro paeeeJIHBJI MeJo
HOB e BMnynLeOM 25 B 40 r3B Ha JI,IJ.pax 
yrnepo.na. 

B 3Kenepaw:eaTanLHLIX pa6oTax no no
aeKy B B,IJ.eHTB<lJBKaUBB ene,IJ.OB TJI:lKenLIX 
JI,IJ.ep B MBHepanax B3 MeTeOpBTOB 3aBep
WeH O'lepe,IJ.HOH 3Tan eOBMeeTHLIX Beene
,IJ.OBaBBH e HHeTBTYTOM 4JB3BICB B Jienrpa
,IJ.e, e na6opaTopaeii MBHepanoraa B Tiapa
:lKe ICI»paHUBJII. Pa3pa6oTaHHble eOBMeeTHO 
MeTO,IJ.BICB BbiJIBneHBJI 06'LeMHLIX TpeiCOB B 
ICOHTponapyeMOH perpeeeBB eJCpLITOrO B30-



6pa:>KeHH.II )l,enaiOT B03MO:>KHbiM npOCMOTp 
COTeH rpaMMOB OnHBHHa H3 MeTeOpHTOB. 

YcnemHo JaaepmeH nepBLIH 3Tan coa
MeCTHLIX 3KCnepHMeHTanLHbiX HCCne)l,OBa
HHH no HJyqeHHIO MexaHH3Ma B3aHMo.neH:
CTBH.II CnO>KHbiX .ll)l,ep, KOTOPLie npOBO)l,.IITC.II 
c 1973 ro.na c na6opaTopueH: HM. P .liepHa
ca B Opc3 /<l>paHu;H.II/. C noMOil\LIO !lJpaH
u;y3cKoro Mace- cneKTpoMeTpa, yeT~

HOBneHHOrO Ha nyqKe I.J;HKnOTpOHa Y- 300 
OIUIH, nonyqeHo 6onLmoe KonuqecTBO HH-
4JopMau;HH. llo MaTepuanaM COBMeCTHbiX 
HCCne)l,OBaHHH ony6nHKOBaHbl CTaTLH, C)l,e
naHhl )l,OKna)l,bl Ha Me>K)l,yHapO)l.HbiX KOH!lJe
peHI.J;H.IIX. 

B o6nacTH HeHTPOHHOH 4JH3HKH ocyii.J;ecT
BnHeTc.ll 06MeH HayqHOH HH!lJopMau;HeH C HC
cne)l,OBaTenLCKHMH u;eHTpaMH cl>Pr, <l>paH
I.J;HH, CiliA H AHrnHH. B liHCTHTyTe Jlay3-
JlaH:>KeBeHa B rpeH06ne /<l>paHI.J;H.II/ COTpy)l.
HHKaMH OHJIH Ha BLICOKonoToqHoM peaK
Tope npOBO)l.HnHCh 3KCnepHMeHTbl no HJyqe
HHIO pacce.IIHH.II HeHTpOHOB Ha :>KH)l,KHX KpH
CTannax, HCCne)l,OBaHHe xpaHeHH.II ynLTpa
XOnO)l,HbiX HeHTpOHOB. 

B 1978 ro.ny OHJIH no.n.nep>KHBan Tpa
)l.HUHOHHLie HayqHble KOHTaKTbl, pa3BHBan 
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COTpy)l,HHqecTBO H CB.II3H C Me:>K)l,yHapO)l.Hbi
MH opraHH3au;H.IIMH: UEPH, MArAT3, 
M >K)l.yHapo)l.HLIM u;eHTpoM TeopeTuqecKOH 
4JH3HKH B TpuecTe, HIOIIAII, EaponeicKHM 
!lJuJHqecKHM o6IUeCTBOM, Me>K.nyHapo)l.HLIM 
KOMHTeTOM no 6y)l.yll\HM yCKOpHTen.IIM. 

B TeqeHHe qeTLipex neT OHJIH coa
MeCTHO c UeHTpOM H.nepHLIX uccne.nonaHHH 
B C ai<ne /<l>paHI.J;H.II/ H HHCTHTYTOM 4JH3HKH 
M roHxeHCKoro YHHBepcuTeTa /<I>Pr I aen 
no)l,rOTOBKY COBMeCTHOrO 3KCnepHMeHTa 
(H A-4) Ha MIOOHHOM nyqKe YCKOpHTen.ll 
UEPHa c 3Hepruei npoTOHOB 400 T3B. 
Uen L 3THX uccne.noaaHHH - nonyqeHHe Ho
BLIX CBe)l,eHHH 0 CTPYKType HyKnOHOB, nOHCK 
HOBbiX qacTHI.J;, npoBepKa COBpeMeHHbiX TeO
puH: CTPYKTYPLI Ma Tepuu H B3aHMo.neicTBHH 
qac THI.J; . 3KcnepHMeHThl 6y)l.yT BblnOnH.IITh
c.11 c noMOil\LIO Topou.nanLHoro cneKTpo
MeTpa, H3rOTOBneHHe, KOMnneKCHbiH MOH
Ta:>K H HaCTpOHKa KOTOporo 3aBeJ)llieHhl. 

B 1978 ro.ny npo.non>Kanc.ll npueM B 
OHJIH .nenerau;HH H 3KCKypcHOHHLIX rpynn. 
Bcero 6Lino npHH.IITO 60 .nenerau;HH 
/1 787 qenoaeK/, H3 HHX 60 rpynn 
/1 702 qen./ - H3 CTpaH-yqacTHHI.J; H 9 
rpy nn /85 qen./ - H3 .npyrux CTpaH. 



Ha I I I Me~oyHapooHoii ruKoAe no Heiil!lpOHHoii ,Pu:J uKe, 

COCIIIOJI61UeUC.R 6 anpeAe 6 z.AAyiUIIIe, MOAOOble y'le Hble 

n03HQKOMUAUCb C nocAeOHUMU HQY'IHbiMU OOCn UJKe

HUJIMU, nepcneKIIIU6QMU l/leopei!IU'I eCKUX U 3KCnepuMeH

IIIQAbHbiX UCCAe006QHUU 6 31110U 06AOCIIIU !jU3UKU U 

CMeJICHWX 06AOCIIIJIX. 
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B ceHu6pe 1978 z . 6 jfy6He cocmoJIAOCI> I I I c o6eUia
Hue no ucnoAI>306aHu~ JIOepHo-~u3u~ecKux Memooo6 
OAJI peweHUJI Hay~Ho-meXHU~eCKUX U HapOOHOX03JIU
c•6eHHbiX 3aoa~. 
Co6eUiaHue noKa3aAo, ~mo MemoObl JIOepHo v ~U3UKU 

WUPOKO 6HeOpJI~·CJI 60 MHOZUe 06Aacmu HOYK U U •ex
HUKU U o•paCAU HapOOHOZO X03JIUCIII60 . 

B u~He 6 ,lfy6He 61>1A npo6eOeH V MexoyHapoOHblu 
CeMUHap no npo6AeMOM ~U3UKU 6biCOKUX 3Hepzuu, 
nOC6JIUjeHHI>IU MHOJICeC/116eHHOMY pOJICOeHU~ ~OCIIIUII U 
npeoeAbHOU ~pazMeHIIIOIIUU JIOep. Ha ceMuHape 61>1Au 
o6cyxoeHw H06euwue 3KcnepuMeHIIIOAI>Hble oaHHble 
u aK•yaAI>Hwe •eoperru~ecKue uoeu. 



B OH.RH no6a.1aaA oupeK•op l(H~H BAH npotjJeccop 
~.Ca6o. ,4upeK•op Jla6opa•opuu Heil•poHHoil tjJuauKu 
aKaOeMuK H.M.fl'paHK noaHaKOMUA ~oc•.11 c uccAeoo
aaHUJIMU, np0600UMI>IMU UH•epHOJIUOHQAI>HI>IM KOAAeK
aU60M Aa6opaaopuu. 



B ,4y6He coc•oJIAOCb Pa6o<tee coeeUjaHue no noc)zo
•oeKe COBMeC.HOZO MIOOHHOZO 3KCnepUMeHIIfQ OHJIH
l.(EPH /HA-4/. 



3KcnepuMeH•w 6yoy• ewnoAHJI•t.cJI c noMOIIIt.IO•op ou· 
OaAt.H020 CneK.poMe•pa, U320.06AeHue, KOMnAeKCHWfl 
MoH•ax u Hac•poi1Ka Ko•opozo :JaeepweHw. 

\ 



,J!upeK•op Ra6opa•opuu •eope•u.,ecKoii ~U3UKU 'l.lleH
KoppecnoHi>eH• AH CCCP ,I!.H.JiAoxuHqe6 3HaKoMu• 
AnoHcKozo ~u3uKa npo~eccopa KeHt>U CyMu•a c xoi>oM 
pa6o• no coopyxeHUIO peaK•opa HliP- 2. 

B 1978 zoi>y OHJIH noce•UAa i>oK•op A. r u3eAAu 
/H•aAUA/. Ha CHUMKe: o6cyxi>eHue 6onpocoe nycKa 
cneqUaAbHOZO npoqeccopa i>AA CKQHUPYIOIIIeZO ae•oMa· 
11a HPD. 

06cyxi>eHue 6 .na6opa•opuu Ai>epHwx peaKquu Me•o
i>uKu o•6opa Kpuc•aAA06 U3 Me•eopu•o6 60 epeMA 
eu3u•a 6 OHJIH npo~eccopa 0. O.zoHcypeHa /MHP I 
U np~eccopa H.HeAAaca /~HIIUA/. 

I 

\.....,~ 



B oeKa6pe 06-,eouHeHHI>IU 
UHC•u•y• npUHUM0/1 flpeo· 
ceoa•e11.11 Ko.wu•e•a o6-
J11ec•eeHHI>IX HayK C P B 
HzyeH KxaHI> ToaHa. 

B ceH•.116pe OH.RH noce•u
Aa oe/leZai#U.II MexoyHapoo
HOZO HHeec•UIIUOHHOZO 6aH
Ka, e coc•ae Ko•opou exo
oUAu npe3UOeH.bl HOI#UO" 
HOIII>HI>IX 6aHK06, 30Mec•u· 
•e11u MUHuc•poe eHeUIHeii 
•opzoe11u, npeoceoa•e11u 
FOCniiOH06 COI#UQIIUC·U~ec

KUX c•paH-~eHoe C3B. 



166 

COPABKA 

o pa3 BHTHH Me)l(.eyHapo,uHoro coTpy,uHHt~ecTBa H CB513eH 

06be,UHH€HHOf'O HHCTHTyTa 51,UepHbiX HCCJie,UOBaHHH 

3a nepHo,u 1972-1978 rr . 

~ BH,n coTpy,nHH'IecTBa 

nn 

1. KoJIH'IeCTBO KOMaH,nHpOBOK cneuHa JIHC

TOB Hl cTpaH·yqacTHHU B OHJIH /6e3 

COBeiUaHHii/ 

2. KoJIH'IeCTBo KoMaH,nHpoBoK cneuHa JIHc

TOB OHJIH B cTpaHw·yqacTHHUbl 

3. KoJIH'IeCTBO Hay'IHbiX, MeTo,nH'Ie CKHX 

H Hay'IHO·opraHH3aUHOHHbiX COBeiUaHHH 

4. KoJIH'IeCTBO KOMaH,nHpOBOK Ha M e :>K,ny

Hapo,nHwe KOHiiJepeHUHH H B Hay 'IHble 

UeHTpbl CTpaH·HeyqaCTHHU 

5. KoJIH'IecTBO npHeJ,noB cneuHaJIHCTOB Hl 

CTpaH·Hey'laCTHHU 

6 . KoJIH'IeCTBO CTHneH,nHaToB OHJIH 

1972 1973 1974 1975 1976 1977 1978 

503 684 826 1026 1079 1078 1010 

431 417 426 474 508 525 502 

29 39 38 42 39 48 47 

132 140 112 131 130 135 111 

226 157 206 250 321 226 188 

15 17 8 11 13 9 9 
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Hayl!HbiX COBell(aHJ.ft1, 

npOBe,IJ,eHHbiX Q{ibe,IJ,HHeHHbiM HHCTHTYTOM »,IJ,epHbiX HCCJie,IJ,OBaHHH 

B 1978 ro.ny 

BpeM.I: MecTo 
Ha3BaHHe coaemaHH.R npoae~eHH.~:npoae~eHH.R yqacTHHKOB 

1. KOHrPepeH(#UU, CUMn03UYMbl, UIKOAbr 

1. Me)I(.IJ:yHapO.IJ:Ha.R wKona no Heii:TpOHH )B 
$H3HKe 

2. I I I Me)I(,IJ;yHapo.IJ;Hoe coaemaHHe no np,)
nop:uHoHaJibHbiM H ,IJ;peii:$OBbiM KaMepU\4 

3. V Me)I(.IJ:yHapo.IJ:HbiH ceMHHap no npoi)
JieMaM $H3HKH BbiCOKHX 3HeprHH /MHI)
)I(eCTBeHHOe pO)I(,II;eHHe qacTH:U H npe
.IJ;eJILHa.R $parMeHTa:UH.R .R.IJ:ep/ 

4. CoaemaHHe no .R.IJ:epHoii cneKTpocKomtH 
H TeOpHH H.IJ;pa 

5. CoaemaHHe no cTpyKType H B3aHMo
.IJ:eiicTBHJO qaCTH:U npH HH3KHX 3Hep
rH.RX 

6. CoaemaHHe no HcnoJih30BaHHJO HOBJ,IX 
.R.IJ:epHo-$H3HqecKHx MeTo~oB .n;n• P•~
weHH.R HayqHo-TeXHHqecKHX H HapO~Ho
X03.RHCTBeHHbiX 3a,IJ;aq 

7. XII Me)I(.IJ:yHapo.IJ:Ha.R WKOJia MOJIO.IJ:hiX 
yqeHbiX no $H3HKe BLICOKHX 3Heprll H 

8. Me~yHapo.IJ:HbiH CHMn03HYM no Teo
PHH 3JieMeHTapHbiX qacTH:U 

19-30 
anpen.~: 

AnywTa, 
CCCP 

6- 10 HIOH.I: )J;y6Ha 

21 -27 ,IJ;y6Ha 
HIOH.I: 

4-7 HIOJI.I: )J;y6Ha 

5-9 HIOJIJI HpKyTCK, 
CCCP 

12-15 ,IJ;y6ua 
ceHT.1:6p.~: 

18-30 IlpHMOpCKO 
CeHTJI6p.l: HPB 

9-17 Paii:Hxap.IJ;c6pyHH, 
OKT.1:6pJI r,n;P 

183 

90 

136 

93 

72 

113 

80 

85 
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BpeMJI MecTo 
Ha3BaHBe coseiQaHBJI npose~eHBJI npose~eHBJI 

I I. Pa6o'lue coeeUiaHUJI 

9. CoseiQaHue no uccne~osaHBJIM ~u<!lpaK
IlBOHHOii ~BCCOUBallBB nBOHOB Ha yc
TaHosKe MHC 

10. CoBelllaHue no uccne~osaHBIO B3aB:.t:o
~eiicTBBii 6hiCTpbiX a~pOHOB C JI~pil.MB 

11. CoseiQaHBe no 3KcnepuMeHTaM c He iiT
pam.HWMB KaoHaMB Ha ycTaHOBKe I~HC 

12. CoseiQaHue no o6pa6oTKe CHBMKOB c yc
TaHoBKB "JIIO~MBna" 

13. CoseiQaHue no nonynposo~HBKOBhiM ~e
TeKTOpaM 

14. CoselllaHue no ycTaHOBKe PHCK 

15. CoselllaHBe no o6pa6oTKe CHBMK(IB c 
O~HOMeTpOBOB BO~OpO~HOB nylhiPl•KO
BOB KaMepw 

16. CoselllaHue no cosMecTHhiM 3Kcm:pu
MeHTaM Ha ycTaHoBKe CKM- 200 

17. CoseiQaHBe no uccne~oBaHBJIM Ha ~Byx
MeTpOBOB nponaHOBOB KaMepe 

18. CoseiQaHue no uccne~osaHBJIM B3aiiMo
~eiicTBBii penJITBBBCTCKBX JI~ep C JI~
paMB 

19. CoseiQaHBe no uccne~oBaHBJIM .IJ.B<!l
paKnBoHHoii ~BCCOilBaUBB nBOHOE Ha 
ycTaHOBKe MHC 

1 7- 20 ,IJ;y6Ha 
JIHBapJI 

14-16 ,D;y6Ha 
<!lespanJI 

14-16 ,IJ;y6Ha 
MapTa 

21 -24 ,D;y6Ha 
MapTa 

18-20 
anpenJI 

18-20 
anpenJI 

,D;y6Ha 

,D;y6Ha 

30 MaJI - ,D;y6Ha 
1 BJOHJI 

8-10 
BIOHJI 

19-20 
BIOHJI 

,D;y6Ha 

,D;y6Ha 

28 BIOHJI - ,IJ;y6Ha 
1 BJOnJI 

2-4 ,IJ;y6Ha 
asrycTa 

KonuqeCTBO 
yqacTHBKOB 

40 

25 

40 

40 

19 

51 

14 

23 

52 

30 

30 



BpeMJI MecTo 
Ha3BaHHe cosew:aHHJI npose~eHHJI npose~eHHJI 

20. Coaew;aHHe noJIL30BaTeneii CH,D;Yii 3-8 QoiiTeH, 
OKTJI6pJI r,n;P 

21. Coaew;aHHe no uccne~oaaH:a-JIM Ha ~ayx- 3-5 ,D;y6Ha 
MeTpOBOH nponaHOBOH KaMepe OKTJI6pJI 

22. Coaew;aHHe no 3KcnepuMeHTaM c He iiT- 17-19 T6HJIHCH, 
paJILHLIMH KaoHaMH Ha ycTaHoBKe 6 HC OKTJI6pJI CCCP 

23. Coaew;aHHe no TeXHHKe H30XPOHHLIX 13-18 KpaKoB, 
IJ;HKJIOTpOHOB HOJI6pJI llHP 

24. Coaew;aHHe no ycTaHOBKe PHCK 14-17 ,D;y6Ha 
HOJI6pJI 

25. Coaew:aHHe no COBMeCTHOMY OHJ:H- 28-29 ,D;y6Ha 
QEPH MIOOHHOMY 3KCnepHMeHTY HOJI6pJI 

26. Cosew:aHHe no o6pa6oTKe CHHMKO:J C 
O~HOMeTpOBOH BO~opo~HOH ny3LipL!CO- 12-15 ,D;y6Ha 
aoii KaMepLI ~eKa6pJI 

I I I. Hay•mo- opzaHU3afiUOHHbae coeerqaHUJI 

27. 43 ceccHJI Y'leHoro coaeTa OHJIH 10-13 ,D;y6Ha 
JIHBapJI 

28. KoMHTeT llonHOMO'IHLIX llpe~cTaau·~e- 7-10 ,D;y6Ha 
neil npaBHTeJILCTB 4leapaJIJI 
OHJIH 

4-6 ,D;y6Ha 
29. KoMHTeT no CTPYKType JI~pa anpeJIJI 

4-6 ,D;y6Ha 
30. KoMHTeT no 4IH3HKe TJI:>KeJILIX HOHOB anpeJIJI 

11-13 ,D;y6Ha 
31. KaMepHLIH KOMHTeT anpeJIJI 

KonH'IeCTBO 
yqaCTHHKOB 

20 

42 

27 

45 

72 

47 

15 

84 

88 

30 

30 

30 

169 
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Ha3BaHHe coaemaHH.R 

32. KoMHTeT no 3JieKTpOHHbiM 3KCnepH-

MeHTaM 

33. WOT03MYJihCHOHHbiH KOMHTeT 

34. KoMHTeT no Heii:TpOHHOH clJH3HKe 

35. CeccH.R YqeHoro COBeTa no clJE3HKe 
BbiCOKHX 3HeprHH 

36. CeccH.R YqeHoro COBeTa no clJI'3HKe 
HH3KHX 3HeprHH 

37. 44 ceccH.R YqeHoro coaeTa OHJIH 

38. KaMepHbiH KOMHTeT 

39. WOT03MYJihCHOHHbiH KOMHTeT 

40. KoMHTeT no 3JieKTpOHHhiM 3Kcnepl! MeH-

TaM 

41. KoMHTeT no CTPYKType .R~pa 

42. KoMHTeT no Heii:TpOHHOH clJH3HKe 

43. KoMHTeT no clJH3HKe T.R:lKeJibiX ffOHOB 

44. WHHaHCOBhiH KOMHTeT 

45. CeccHJI YqeHoro COBeTa no clJs3HKe 

BbiCOKHX 3HeprHH 

BpeM.R MecTo 
npoae~eHH.R npoae~eHH.R 

11-13 )l,y6Ha 
anpen.R 

11-13 )l,y6Ha 
anpen.R 

26-29 AnywTa, 
anpeJI.R CCCP 

16-18 Ma.R )l,y6Ha 

23-25 Ma.R )l,y6Ha 

13-16 )l,y6Ha 

HIOH.R 

24-26 )l,y6Ha 

OKT.R6p.R 

24-27 )l,y6Ha 

OKT.R6p.R 

24-26 )l,y6Ha 
OKT.R6p.R 

31 OKT.R6p.R-
2 HO.R6p.R )l,y6Ha 

31 OKT .116p.11-
2 HO.R6p.R )l,y6Ha 

31 OKT .116p.11-
2 HO.R6p.R )l,y6Ha 

14-17 )l,y6Ha 

HO.R6p.R 

21-24 )l,y6Ha 

HO.R6p.R 

KonHqecTBO 
yqaCTHHKOB 

30 

40 

20 

70 

70 

85 

30 

40 

30 

30 

30 

30 

21 

70 



Ha3aaHHe coaei.QaHHJI 

46. CeccHJI Y'leHoro coseT a no $H3HI< e 
HH3KHX 3HeprHH 

47. CeccHJI YqeHoro coaeTa no. TeopeTE- · 
qeCKOH cPH3HKe 

BpeMJI MecTo 
npoae~eHHJI npoae~eHHJI 

28 HOJI6pJI-
1 ~eKa6pR 

5-7 
~eKa6pJI 

KonHqecTBO 
yqacTHHKOB 

70 

70 
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M8)!(L(yHapOL\H biX ~ Hai~~OHaJibHbiX KOH¢epeHQ~H, 

C;~M003~YMOB, COB81U3H~H ~ IIIKOJI, 

B KOTOpbiX np~H~MaJI~ Y'IaCT~e cne~aJI~CTbi 06beL(~HeHHoro ~HCT~TyTa 

BL(epHWX ~CCJI8L(OB3H~H B 1978 r'OL\Y 

Ha3BaHHe coaei.QaHHH MecTo 
npoae~eHHJI 

A. B cmpaHax- Y'IQC111HUf4aX HHcmumyma 

1. lliKona no TeOpHH COnHTOHOB 

2. 

3. 

4. 

CeMHHap no MarHHTHOH HeHTPOHOrpa-
cPHH 

lliKona no HeynpyrHM B3aHMO~eHCT-

BHJIM npH BhiCOKHX 3HeprHJIX 

CeMHHap "CHHTe3 ynpaBnHIOI.QHX 
YCTpOHCTB Ha OCHOBe MHKponpouecco
pOB H O~HOpO~HhiX cpe~" 

5. BcecoJ03Hoe coaei.QaHHe no ycKopHTe
nJIM 3apJI)I(eHHhiX qacTHU 

6. BcecoJ03HhiH ceMHHap no $H3HKe H 

TeXHHKe HHTeHCHBHhiX HOHOB H HOHHhiX 
nyqKOB 

rayCCHr, 
r.n;P 

JleHHHrpa~ 

liaKypHaHH 

MocKBa 

~peMJI 

npoae~eHHJI 

9-12 JIHBapJI 

19-20 JIHBapJI 

20-30 JIHBapJI 

14-15 cbeapanR 

11-13 OKTJI6pJI 

20- 23 cbeapanR 
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H!H! HaJBaHHe cose~aHHJI 

7. XV 3HMHJIJI wxona no TeopeTH"'ecxoii 
ci>HJ}fKe 

8. E)l(ero.r.HaJI JHMHJIJI wxona no JI.r.epHoii 
ci>HlHKe 

9. Cose~aHHe no ci>HJHKe H TexHHK«~ Bhl
coxoro saxyyMa - TOHKHM nneHKaM 

10. BeceHHJIJI wxona no pacceJIHHIO :IeiiT
poHOB 

11. CeMHHap "Bonpochl noBhiWeHHJI npoHJ
BO.r.HTeJILHOCTH cpe.r.CTB o6pa60TK;t HH
cl>"'opMaUHH" 

12. CHMnOJHYM no KpHoreHHoii TeJHHKe 

13. II Me)l(.r.yHapo.r.Hhlii KOHrpecc no j .r.ep
Hoii Me.r.HUHHe 

14. XII BcecoJOJHaJI wxona no aBTOMaTH
JaUHH Hay'IHhiX HCCJie.r.oBaHHH 

15. BcecoiOJHhlii ceMHHap "llepcnexrHBhl 
pa3BHTHJI B CHCTeMHOM H TeOp6TB'IeC
KOM nporpaMMHpOBaHHH" 

16. BcecoiOJHoe pa6oqee cose~aHHt· no 
H36paHHhiM npo6JieMaM CTa THCTHlfeC
KOH ci>HJHKH 

17. XXVIII Cose~aHHe no JI.r.epHoii cnexrpo
cxonHH H CTPYKType a TOMHOrO 11.r.pa 

18. VI Bcecoi03Hhlii ceMHHap no onTH'Iec
KHM H 3JieKTpOOnTH'IeCKHM MeTo.r.aM 
H cpe.r.cTBaM nepe.r.a'IH,npeo6pa3oB.lHHJI, 
nepepa60TKH H xpaHeHHJI HHci>OpM.lUHH 

MecTo 
npose.r.eHHJI 

Kapnaq, 
llHP 

1ieJILCK0-1iJIJia, 
llHP 

,lJ;peJ.r.eH, 
r,n;P 

PocceH.r.opcl>, 
r,n;P 

KHeB 

,lJ;peJ.r.eH, 
r,n;P 

liy.r.anewT, 
BHP 

liaxypHaHH 

HosocH6Hpcx 

Mocxsa 

AnMa-ATa 

Mocxsa 

BpeMJI 
npose.r.eHHJI 

20 cl>espaJIJI 
5 MapTa 

20 cl>espanJI 
5 MapTa 

27 cl>espanJI -
3 MapTa 

27 cl>espanJI 
3 MapTa 

28 cl>espanJI -
2 MapTa 

1-14 MapTa 

13-22 MapTa 

16-28 MapTa 

20-22 MapTa 

22-25 MapTa 

28-31 MapTa 

28-29 MapTa 



HaJBaHae coBew:aHHJI 

19. KoH$epeHn;HJI MonO.IJ.hiX yqeHhiX HP 1i 

20. I I BcecoJOJHaJI KOH$epeHUHJI no 3BM 
EC-1010 

21. CeMHHap no pacTpoaoii JneKTPOHHoii 
MHKpOCKOnHH 

22. VIII Me)I(.IJ.yHapo.IJ.HaJI KOH$epeHUHJI no 
JneKTpOHHKe 

23. KoH$epeHn;HJI no npaMeHeHHIO Bhlqacna
TenLHhiX CHCTeM H 6aHKOB .IJ.aHHhiX B 
HayqHhiX HCCne.IJ.OBaHHJIX 

24. Me)I(.IJ.yHapo.IJ.HaJI lliKona no TeopHB Be
poJITHOCTeii H MaTeMaTaqecKOH CTa
THCTHKe 

25. Pa6oqee coaew:aHHe "KonneKTHBHhle 
CBOHCTBa a.IJ.pOHHOH MaTepHH npH Bhi
COKHX nnOTHOCTJIX JHeprHH" 

26. Pa6oqee coBew:aHHe cneuaanacTOB co
uaanacTaqecKax cTpaH no on;eHKe JI.IJ.ep
HhiX .IJ.aHHhiX 0 CTpyKType JI.IJ.pa H JI.IJ.ep
HhiM peaKUHJIM 

27. illKona "TeopHJI 6hiCTphiX nHHeHHhiX 
.IJ.HCKpeTHhiX npeo6pa30BaHHH" 

28. II BcecoJOJHaJI lliKona MonO.IJ.hiX yqe
HhiX H cnen;HanHCTOB $H3HKOB "AKTy
anLHhle npo6neMhl $H3HKH" 

29. Pa6oqee coBew;aHae "BJaHMO.IJ.eiicTBHe 
Tr -Me30HOB C JI.IJ.paMH npH ManhiX H 

Cpe.IJ.HHX JHeprHJIX" 

MecTo 
npoBe.IJ.eHHJI 

Co$HJI, 
HP1i 

Para 

3BeHHropO.IJ. 

fiOJHaHL, 
llHP 

BapHa, 
HP1i 

BapHa, 
HP1i 

KaeB 

MocKBa 

KaeB 

PocToB
BenHKHii 

TalliKeHT 

BpeMJI 
npoBe.IJ.eHHJI 

31 MapTa -
7 anpenJI 

10- 14 anpeng 

17-20 anpenJI 

23- 28 anpenJI 

9-14 MaJI 

10-25 MaJI 

15-20 MaJI 

16-19 MaJI 

16-19 MaJI 

16-23 MaJI 

23-26 MaJI 
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N!!N!! Ha3Bauue coBemauuH 

30. CeMHHap "Kanu6poBO'fHhie Teopuu no
JIB." 

31. Me)f(.n:yuapo.n:uaH KoutflepeHUHH "KJ,HO
reuuKa-78" 

32. fleTHHH illKOJia no TeopeTH'feCKO~ $H-
3HKe 

33. IX CoBemauue no tflu3HKe B3aHMo.r:e~
CTBHH 3apH)f(eHHhiX l.faCT.HU C MC,HO
KpHCTaJIJiaMH 

34. X Bcecoi03Hoe coBemauue no Teo JHH 
KBaHTOBOMeXaHH'feCKHX CHCTeM -Ie
CKOJihKHX l.faCTHU C CHJihHhiM B3aHUO
.n:e~CTBHeM 

35. Me)f(.n:yuapo.n:uoe coBemauue no ue :iT
pouuo~ $H3HKe 

36. IIIKona UHJIH no H.IJ:epuo~ $H3HKe 

37. IIIKona no H36paHHhiM BonpocaM 1 eo
pHH TBep.n:oro Tena 

38. Me)f(.n:yuapo.n:uaH KoutflepeuuuH noMa Te
MaTH'feCKHM MeTO.IJ:aM B TeOpHH 3Jie
MeHTapHhiX l.faCTHU 

39. IIIKona-ceMuuap "3$$eKT )l;)f(03e$coua 
B HayKe H TeXHHKe" 

40. CeMH!-Iap no BonpocaM npuMeHeHHH npo
BOJIO'fHhiX KaMep B 3KCnepHMeHTaX H B 
pa.n:uorpatfluu 

41. IIIKona HJIH BAH no H.IJ:epuo~ $H3HKe 

MecTo 
npoBe.n:euuH 

MocKBa 

EpaTucnaBa, 
qccP 

3aKonaue, 
IIHP 

MocKBa, 

Kanuuuu 

llu6nuue, 
qccP 

Pocceu.n:op$, 
r.n;P 

llhBOB 

llu6nuue, 
qccP 

KueB 

MOCKBa 

)l;e6peueu, 
BHP 

BpeMH 
npoBe.n:euuH 

23-25 MaH 

27 MaH -
10 HIOHH 

27 MaH 
9 HIOHH 

29-31 MaH 

29 MaH -
4 HIOHH 

29 MaH -
2 HIOHH 

29 MaH -
2 HIOHH 

31 MaH -
9 HIOHH 

18-26 HIOHH 

27 HIOHH -
3 HIOJIH 

29-30 HIOHH 

19 HIOHH -
2 HIOJIH 



HaJsaHHe cosei.QaHHH 

42. IX Me»<.n:yHapo.n:HLIH CHMnOJHYM no .n:H-
HaMHI<e MHoroqacTH'lHLIX npou.eccos 
npH BhiCOI<HX 3HeprHJIX 

43. Me»<.n:yHapo.n:HLIH ceMHHap no npo6ne
MaM lPH3HI<H BhiCOI<HX 3HeprHH H TeOpHH 
nOJIJI 

44. Me»<.n:yHapo.n:HLIH I<oHrpecc no I<PHCTan
norpa$HH 

45. Me»<.n:yHapo.n:HaH I<OH$epeHU.HH no aHa
JIHJY .D:H$pai<IJ,HOHHhiX JIHHHH 

46. XX I<OHrpecc AMllEPA no MarHHTHOMY 
peJoHaHcy H po.n:cTBeHHhiM HBJieHHHM 

47. VI Me»<.n:yHapo.n:HaH I<OH$epeHU.HH no 
aTOMHOH lPH3HI<e 

48. KoH$epeHIJ,HH no BJIHHHHJO HJJiy'leHHH 
Ha TBep.n:oe Teno 

49. Me»<.n:yHapo.n:HaH neTHHH WI<ona no H.n:ep
HOH $H3HI<e 

50. Me»<.n:yHapo.n:HaH neTHHH mi<ona no H.D:ep
HOH $H3HI<e 

51. IX Pa.n:HoXHMHlJeci<aH I<OH$epeHU.HH 

52. BcecoroJHaH I<oH<iJepeHU.HH "MHoroMa
WHHHhle CHCTeMLI aBTOMa TH3aiJ,HH Hayq • 
HLIX HCCJie.D:OBaHHH" 

53. Pa6oqee cosemaHHe "Y cosepmeHcT
BOBaHHe MaTeMaTHlJeCI<OrO H TeXHH
lJeCI<OrO o6ecnelJeHHH .63CM ·6" 

MecTo 
npose.n:eHHH 

Ta6op, 
qccP 

llpOTBHHO 

Bapwasa, 
llHP 

Kpai<os, 
llHP 

TaJIJIHH 

PHra 

.6y.n:anemT, 
BHP 

llpe.n:ean, 
CPP 

MHI<orraifi<H, 
llHP 

llLeWT JIHLI, 
qccP 

PHra 

HosocH6Hpci< 

BpeMH 
npose.n:eHHH 

2-7 HIOJIJI 

11 - 17 HIOJIJI 

3- 12 asrycTa 

12-17 asrycTa 

21-26 asrycTa 

17-22 asrycTa 

28 asrycTa -
11 C eHT H6pH 

9-23 CeHTHfipH 

30 asrycTa -
15 CeHTH6pH 

11-16 CeHTJI6pH 

20-22 CeHTH6pH 

20·22 CeHTH6pH 
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t@H! Ha3BaHue coaemaHH.Il 

54. CeMHHap "rpaauTaUHOHHhle JclxlleKrbi 
OTO", nocaJimeHHhiH 100-neTHIO co 
,llHJI po:>K.lleHHJI A.3B:Hunei1Ha 

55. VII Bcecoro3HaJI KOHI}lepeHuHJI no ou-
3HKe JJieKTpOHHbiX H aTOMHbiX CTOJIK
HOBeHHH 

56. CnMn03HYM no CTPYKType a,llpOHOB 

57. Bcecoi03Ha.ll KOHI}lepeHUHJI no JJie <T
pOHHO- Jiy"'eBbiM H I}JOTOJJieKTpH"'eCJ:HM 
np~6opaM 

58. Bcecoi03HaJI KOHI}lepeHUH.Il "KaaHTosaJI 
TeOpHJI COJIHTOHOB" 

59. X Me)K,llyHapo,llHhiH ceMHHap "Jl.llepnaJI 
KOCMH"'eCKaJI I}JH3HKa" 

60. lliKOJia no Jl,llepHOH I}JH3HKe 

61. CeMHHap o6'be,llHHeHHJI "HHTepaToM-
HHCTpyMeHT" "llpHMeHeHHe CHCT€ Mhl 
KAMAK ,llJIJI peweHH.Il aay"'HO-T-eXHH
qecKHX H HapO,llHOX03JIHCTBeHHbiX 3a

,lla"'" 

62. CoaemaHHe no npHMeHeHHJO ynpaBJIIIIO
mux 3BM CM-3 H CM-4 

63. I I BcecoJ03Hoe coaemaHHe no aBTOMa
TH3auuu Hay"'HbiX HCCJie,llOBaHHH B Jl~[ep
HOH I}!H3HKe 

64. TeMaTH"'eCKHii ceMHHap "Hccne,lloaa
HHe B03MO)KHOCTH npHMeHeHH.Il )KH){KHX 
KpHCTaJIJIOB B Bbi"'HCJIHTeJibHOH ··ex
HHKe" 

MecTo 
npoae,lleHH.Il 

MHHCK 

lleTp03aBO,llCK 

lipaTucnaaa, 
qccP 

MocKaa 

JleHHHrpa,ll 

JleHHHrpa,ll 

MaTpal}lrope,ll, 
BHP 

liy,llanewT, 
BHP 

liepJIHH, 
r.llP 

AJIMa-ATa 

Kuea 

BpeM.Il 
npoae,lleHH.Il 

26- 28 C eHT Jl6pJI 

26- 28 C eHT Jl6pJI 

3-7 OKT.116pJI 

4-6 OKT.116p.11 

5-6 OKTJI6pJI 

6-8 OKTJI6pJI 

9-18 OKT.Il6pJI 

11-14 OKTJI6pJI 

9-13 OKT.116p.11 

11-13 OKTJI6pJI 

17-20 OKT.116p.11 



Ha3BaHue coaew;aHHJI 

65. CHMn03HYM no $H3Hke HH3kHX TeMne
paTyp H KPHOTeXHHke 

66. Coaell(aHHe no nonynpoao.n:HHKOBLIM .n:e-. 
TekTOpaM JI.D:epHLIX H3ny'leHHH 

67. Bcecoi03HaR KOH$epeHU:HR no BLI'IHC
nHTenLHLIM CHCTeMaM, ceTJIM H U:eHT
paM kOnnekTHBHOro nonL30BaHHJI 

68. IIpo6neMHLI:ii ceMHHap "B3aHMo.n:e:ii
CTBHJI 'laCTHU: H Ji.D:ep BLICOkOH :meprHH 
C R.D:paMH" 

69. Me:>K,llyHapO.D:HLIH CHMn03HYM no CBoii
CTBaM $oTorpa4JuqecKHX waTepuanoa 

70. VIII Me:>K)lyHapo.n:Hwii cuwno3HYM no 
B3aHMO.D:eHCTBHIO 6LJCTpLIX HeHTpOHOB 
C R.D:paMH 

71. Hay'IHaR ceccHR OJICZ, AH CCCP 

72. Coaell(aHue no XHMHH neTy'IHX coe.n:u
HeHH:ii ecTeCTBeHHLIX H HCkYCCTBeHHLIX 
pe.n:Ko3eMenLHLIX pa.n:Ho3neMeHTOB 

73. Me:>K.n:yHapo.n:Hwii ceMHHap no MarHe
TH3My 

74. XI Me:>K.n:yHapo.n:HLIH ceMHHap no Ma
TeMaTH'IeCKoii $H3Hke 

75. CeMHHap "KBaHTOBaJI TeopHR rpaau
TaU:HH" 

76. I I Bcecoi03HaR HayqHaR KOH$epeHU:HJI 
no 3aii(HTe OT HOHH3Hpy1011(HX H3nyqe
HH:ii R.n:epHo-TexHH'IeCKHX ycTaHOBOk 

:~ecTo 

npoae.n:eHHJI 

HeHa, 
r,n;P 

Kuea 

HOBOCH6HpCk 

TawKeHT 

liepnHH, 
r,n;P 

rayccur, 
r,n;P 

MocKBa 

JleHHHrpa.n: 

liepnHH, 
r,n;P 

TopyHL, 
UHP 

~OCkBa 

MocKBa 

BpeMJI 
npoae.n:eHHJI 

2 3- 2 7 OkT JI6pJI 

23-27 OkTJI6pJI 

23- 25 OkU6pJI 

1-3 H0.116p.11 

5-9 HOJ16p.11 

13- 17 HOJI6pJI 

20- 24 HOJ16p.11 

23- 30 HOR6pJI 

4- 8 .n:eKa6p• 

4- 8 .n:eKa6pR 

5-7 .n:eKa6pR 

I 9- 21 .n:eKa6pR 
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N!!H!! Ha3BaHHe coBemaHHH 
MecTo 

npoBe,lleHHH 
BpeMH 

npoBe,lleHHH 

E. B cmryaHax-Hey~acmHu~ax 
1. CeccHH no TeopHH uenTpoHHMX peJo

HaHCOB 

2. 3HMHHH Kypc no H,llepHOH <iJH3HKe H <iJH-
3HKe peaKTOPOB 

3. 3ace,llaHHe COBMeCTHOH COBeTCKO-aMe
pHKaHCKOH KOMHCCHH no MHPHOMy HC
nOJib30BaHHIO aTOMHOH 3HeprHH 

4. llneHapHoe Jace,llaHHe EBponenc•oro 
KOMHTeTa no yCKOpHTeJIHM 6y,llyu~ro 

5. Me)l(.llyHapo,llHaR KoH<!JepeHUHH "Ht HT
pww-78" 

6. Me~.llYHapo,llHaH KoH<!JepeHUHR "EI~o
KOMn-78" 

7. VI E)l(ero.llHOe KOHcynLTa THBHOe co
Bell}aHHe COTpy,llHHKOB .llJIR CBH3 II C 
HHHC 

8. I I I Me)l(.llyHapo,llHaH KoH<!JepeHUHji no 
KOJIJieKTHBHMM MeTO,llaM YCKOpeHHJ 

9. lliKoJia IJ,EPHa no <iJH3HKe 

10. I I I Me)l(.llyHapo,llHaR KoH<!JepeHUHll no 
KJiaCTepHMM acneKTaM CTpyKTypbl R,ll
pa H H,llepHbiX peaKUHH 

11. IV EBponeucKHH CHMnOJHYM no a -ITH
npOTOHaM 

12. VII Me)l(,llyHapo,llHaH KoH<!JepeHUHH no 
KpHoreHHOH TeXHHKe 

13. Me)l(.llyHapo.llHMH KoHrpecc MaTeM:nu
KOB 

TpuecT, 
l·ITaJIHH 

TpuecT, 
lfTaJIHR 

BarnuHrToH, 
CiliA 

XeHeBa, 
IIIBenuapHR 

YecT -Jia<!JaneT, 
CiliA 

JIOH,llOH, 
BenuKo6puTaHHR 

BeHa, 
ABCTpHH 

JlaryHa -liuq, 
CiliA 

YTpexT, 
HH.llepnau,llbi 

BHHHHner, 
KaHa.lla 

CTpac6ypr, 
<l>paHUHR 

15 RHBapR 
2 <!JeBpanR 

25 HHBapH -
8 <!JeBpanR 

4- 8 anpenH 

8-14 anpenR 

26 anpenR -
6 MaR 

8-19 MaR 

14-20 MaH 

21 MaH -
3 HIOHH 

7-17 HIOHR 

1 7- 25 HIOHH 

25 HIOHR -
2 HIOJIR 

JIOH.llOH, 3- 8 HIOJIR 
BeJIHKo6pHTaHHR 

XenbcHHKH, 
<I>HHJIRH.llHH 

14-24 aBrycTa 



HaJBaHHe cosew:aHHH 

14. XIX Me)f(.IJ.YHapo.IJ.HaH KOH(jlepeHI.{HH no 
(jJH3HKe BbiCOKHX :meprHH 

15. VIII Me)f(.IJ.yHapo.IJ.HaH KoH(jlepeHUHH ng 
ManoHyKnOHHbiM CHCTeMaM H H.IJ.epHbiM 
CHnaM 

16. Me)I(.IJ.yHapo.IJ.HbiH ceMHHap no H36paH
HbiM BOnpoCaM aHTHHyKnOH-HyKnOHHbiX 
B3aHMO.IJ.eHCTBHH npH BbiCOKHX 3Hep
rHJIX 

17. JleTHHJI IIIKOna no HOBbiM HBneHHHM 
B nenTOHHo-a.IJ.pOHHOH (jJH3HKe 

18. reHepanbHaH KOH(jlepeHUHH MAr AT3 

19. Me)f(.IJ.yHapO.IJ.HaH KOH(jlepeHUHJI nOUHK
noTpOHaM H HX npHMeHeHHIO 

20. I I I Me)I(.IJ.yHapo.IJ.HbiH CHMnOJHYM no 
cneKTpOCKOnHH raMMa- ny'leH pa.IJ.Ha
UHOHHOrO 3aXBa Ta HeHTpOHOB 

21. Me)I(.IJ.yHapo.IJ.HaH IIIKona no (jJHJHKe 3ne
MeHTapHbiX 'laCTHU 

22. CHMnoJHYM no ycKopHTenHM TJI)I(enhiX 
HOHOB 

23. KoH(jlepeHUHH no HeiiTpHHo-(jJHJH'IecKHM 
H H.IJ.epHbiM .IJ.aHHbiM .IJ.nH peaKTOpOB H 
.IJ.pyrHX npHMeHeHHH 

24. IV reHepanbHaH KOH(jlepeHUHJI Espo
neHCKOro (jJHJH'IecKoro o6w:ecTBa 

25. KoH(jlepeHUHH esponeiicKHX nonbJOBa
Teneii 3BM (j)HpMbi CDC 

26. llneHapHoe Jace.IJ.aHHe ECFA 

MecTo 
npoBe.IJ.eHHH 

TOKHO, 
RnoHHH 

rpau, 
ABCTPHJI 

XenbCHHKH, 
cl>HHnJIH.Il.HJI 

Kapncpy3, 
ct>Pr 

BeHa, 
ABCTPHJI 

JinyMHHrTOH, 
CiliA 

JipyKxeiiseH, 
CiliA 

KynapH, 
Cct>PIO 

MJOHXeH, 
ci>Pr 

Xapy3nn, 
BenHKo6pHTaHHH 

fiopK, 
BenHKo6pHTaHHH 

fia.ZJ;eH -Jia.ZJ;eH, 
•~»Pr 

:KeHeBa, 
JiseiiuapHH 

BpeMH 
npoBe.IJ.eHHH 

19 asrycTa -
5 ceHTHfipH 

22-31 asrycTa 

2-9 CeHT HfipH 

3- 17 CeHT H6pJI 

15-26 ceHT HfipH 

15-25 CeHTHfipH 

17-25 ceHTH6pH 

17 CeHTH6pH -
1 OKTHfipH 

18-24 CeHTHfipH 

23-30 ceHTHfipH 

24 CeHTHfipH -
1 OKTH6pH 

8-13 OKTH6pH 

26 HOH6pH -
2 .ZJ;eKa6pH 
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OT,l1;8JI 

B 1978 ro.ny H3,naTeJILCKHM OT.n;enoM 
BLmyweuo 845 npenpHHTOB H coo6weuuii. 
KonaqecTao cny:>Ke6HLIX MaTepuanoa co
cTaan.HeT 279 uauMeuoaauuii. 06wuii o6'LeM 
BCeX H3,IJ;aHHH - 1453 yqeTHO-H3,IJ;aTeJILCKHX 

JIHCTa. 
H3.nauo 11 Kpynuo$opMaTHLIX c6opuu

KOB MaTepHaJIOB pa3JIH'IHLIX KOH$epeHUHH, 
IIIKOJI H COBelllaHHH . 

B Te'leune ro.na B pe.n;aKUHH uay'IHbiX 
)l(ypHaJIOB , Ha KOH$epeHUHH, COBeWaHH.Il , 
CHMll03HYMLI H IIIKOJILI HanpaBJieHO 1038 
CTaTeii H .D:OKJia,IJ;OB, co,nep)l(aWHX pe3yJIL· 
Ta TLI BLinOJIHeHHLIX B 06'be,IJ;HHeHHOM HH • 
CTHTyTe Hay'IHLIX H Hay'IHO·MeTO,IJ;H'IeCKHX 
nccne.noaauuiL CTaTLH COTPY.D:HHKOB Hu
CTHTyTa HanpaBJI.IIJIHCL npeHMyWeCTBeHHO 
B CJie.llYlOIIIHe )l(ypHaJILI CTpau·yqacTHHU: 
" H3aecTH.Il AH CCCP /cepH.Il $H3H'IecKa.ll/", 
Jlcl>, IIT3, A3, JK3Tcl>, JKTci>,"Nucleonika" , 
a H3 )l(ypHaJIOB CTpaH, He .IIBJI.IIIOWHXC.Il 
qneuaMH OHJIH, - TaKBe, KaK "Nuclear 
Physics ", "Nuclear Instruments and Met
hods", " Journal of Physics". 

IIy6nHKauuu HucTHTyTa peryn.11puo pac
CLIJiaiOTC.Il B HHCTHTYTLI, YHHBepCHTeTbl, 
6H6JIHOTeKH 56 CTpaH MHpa 6onee 'leM llO 
1 000 a.llpe caM . B 197 8 ro.ny oTnpaaneuo 
no OT.lleJILHLIM 3anpocaM 1520 6poWIOp. 

HuTepec K ny6JIHKaUH.IIM HHCTHTyTa 
npO.llOJI)I(aeT paCTH, 0 'leM CBH,IJ;eTeJILCTBYIOT 
44 HOBLIX a,npeca uay'IHLIX yqpe:>K.n;eHHH, 
BKJIIO'IeHHLIX B CllHCOK paCCLIJIKH npenpHH· 
TOB H C006WeHHH HHCTHTyTa , H3 KOTOpbiX 
28 a.n;peCOB HaXO,IJ;HTC.Il B CTpauax- yqaCTHH
uax H 16 - B .n;pyrux cTpauax. 

B o6MeH ua ny6nuKaUHH OHJIH uayquo
TeXHH'IeCKa.ll 6H6JIHOTeKa llOJIY'IHJia 7921 
npenpHHTOB, OKOJIO 124 HaHMeHOBaHHH :>Kyp
HaJIOB H 343 MOHOrpa$HH. 

Peryn.11puo H3.n;aaanucL 3Kcnpecc-
6IOJIJieTeHH Hay'IHO- TeXHH'IeCKOH 6H6JIHOTe
KH H na TeHTHoro OT .nena. BLinyweu e)l(e
rO.llHLIH 6H6JIHOrpa$H'IeCKHH yKa3a TeJIL pa-
6oT COTPY.llHHKOB OHJIH 3a 1977 ro.n. 



llOMHMO ny6JIHKaUHH npenpHHTOB, CO-
06IUeHHH, c6opHHKOB, a TaK)t(e MaTepHaJIOB 
KoMHTeTa lloJIHOMO'IHhiX llpe.ncTaBHTeneil 
H yqeH~X COBeTOB H3,llaTeJibCKHM OT,lleJIOM 
BMnOJIHeH~ MHOrO'IHCJieHHMe 
KCepOKOnHpOBaHHeo 3a rO.!l 
OKOJIO 396 T~Co KOnHHo 

TiaTeHTHbiH 

OT,Q8JI 

3aKa3bi ua 
H3rOTOBJieHO 
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B hlnOJIHJI.JIHCb 3aKa3bi ua nepenneTHhle 
pa60Tbl - nepenJieTeHO 4,5 TbiCo TOMOBo 

llo 3aKa3aM Jia6opaTopHH H3rOTOBJieHO OKO
JIO MHJIJIHOHa pa3JIH1.fHbiX 6JiaHKOB - ,llJI.!I 
o6pa60TKH 3KCnepHMeHTaJibHOH HH$OpMa
UHH H ,llpyrHX UeJieHo 

C oTPY.!lHHKH 06be,llHHeuuoro HHCTHTyTa 
JI.BJI.!IIOTC.!I aBTOpaMH 21 OTKpbiTH.!I, Jape
rHCTpHpOBaHHOrO rocy,llapCTBeHHbiM KOMH
TeTOM no .nenaM H3o6peTeHHH H OTKPMTHH 
CoseTa MHHHCTpos CCCP 0 ToJILKO Ja no
cne.nua e 2 ro.na 3aperHcTpHposauo 5 oT
KpMTHH COTPY.!lHHKOB HucTHTyTao 

B 1978 ro.ny ony6JIHKosauo coo6IUeHHe 
o per acTpauaa OTKPhiTHB /.nannoM H!!201/ 
"RBJieHHe H3MeHeHH.!I OTHOCHTeJibHOH HH
TeHCHBHOCTH peuTreuoscKHX JIHHHH K-ce
PHH JO-MeJoaToMa" asTopos Boro3auosa, 
AO~OKouaua H AoHoMyxauao 

B Tel.feuae ro.na nonyqeuo 63 noJIO)t(H
TeJihHMX pemeHH.!I no no,llaHHhiM 3a.!IBKaM 
ua Q: 3o6peTeHH.!Io TaKHM o6pa30M, 'IHCJIO 
scex H3o6peTeuail COTPY.!lHHKOB HucTHTy
Ta ,llOCTHrJIO 6290 

B 197 8 ro.ny acnoJih 30Bauo 661 pauao
uaJIH3a TopcKoe npe.nJio)t(eHHeo Bcero 3ane
pao.n 1958-1978 rro no.nauo 6onee7600pa
uaonaJIH3aTopcKHX npe,llJIO)t(eHHHo 

C o cToBJICB oqepe.nuoil KOHKypc "H3o-
6peTeHHB H paUHOHaJIH3aTOpCKHe npe,llJIO
)t(eHH OHRM" 0 
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TeXHJ1qecKa.H 

6H6JIHOTeKa 

B 1978 ro.n;y 'IHCJIO 'IHTa Teneii: Hay'IHO

TeXHH'IeCKOH 6H6JIHOTeKH H ee <IJHJIHaJIOB 

COCTaBHJIO 6 ThiCJI'I 'leJIOBeK, B TOM 'IHCJie 

OKOJIO 900 'leJIOBeK, npH6hiBIIIHX B KOMaH

;:J;HpOBKH. 06'beM JIHTepaTyphl, Bbi;:J;aHHOH 3a 

ro.n; H npOCMOTpeHHOH Ha BhiCTaBKaX HOBhiX 

nocTynneHHii:, npeBhiiiiaeT 583 TLICJI'IH ne

'laTHhiX e;:J;HHHU. 

no 3aKa3aM 'IHTaTeJieii: noJiy'leHO no 

Me~6H6JIHOTe'IHOMY a6oHeMeHTY 1771 Ha-

3BaHHH KHHr H ~ypHanoa. BLmonHeHo 480 

'IHTaTeJihCKHX JaJIBOK, nocTynHBIIIHX H3 6H6-

JIHOTeK CoaeTcKoro CoroJa. 

no BCeM HCTO'IHHKaM KOMnJieKTOBaHHJI 

/noKynKa, no.n;nHCKa, KHHr006MeH/ B 1978 r. 

nony'leHO 18 707 ne'laTHhiX e;:J;HHHU, B TOM 

'IHCJie 7953 3K3. Ha HHOCTpaHHhiX Jl3hiKaX. 

npoae.n;eHa 6oJILIIIaJI pa6oTa no O'IHCTKe 

<IJOH;:J;a OT yCTapeBIIIeii: H MaJIO HCnOJILJye

MOH JIB Tepa TYPLI, cnHcaHo 14 ThiCJI'I ne-

'laTHhiX e;:J;HHHU. • 
Ha 1 JIHBapJI 1979 ro.n;a 6H6JIHOTe'IHLiii: 

<IJoH;:J; COCTaBHJI 364 ThiCJI'IH ne'laTHhiX e.n;H

HHU, H3 HHX 154 ThiCJI'IH - Ha HHOCTpaHHhiX 

J13LIKaX. 

Bee nocTynHBIIIHe HJ.n;aHHJI caoeapeMeH

Ho o6pa6a ThiBaJIHCh H OTpa~aJIHCh B CBO;:J;

HLIX Ka Tanorax UeHTpaJILHoii: 6H6JIHOTeKH 

H B KaTanorax <IJHnHanoa. KapToTeKa ny6-

JIHKaUHii: coTpy.n;HHKOB O.HR.H nononHHnacL 

7464 KapTO'IKaMH, B TOM 'IHCJie 6484 - Ha 

BHOBL ony6JIHKOBaHHbie pa60Thl. 

E~eHe.n;eJILHO BLmycKanacL 3Kcnpecc

HH<IJOpMaUHJI 0 HOBhiX nocTynJieHHJIX: "KHH

rH", "npenpHHTLI", "CTaTLH". Bcero 3a 

ro.n; BhlnyiiieHO 156 HOMepOB TaKHX 3KCn

pecc-6JOJIJieTeHeii:, BKJIIO'IHBIIIHX 23497 Ha-

3BaHHH. HaneqaTaHo 100 cnHCKOB Ha HOBbie 

~ypHaJILI, nocTynHBIIIHe B 6H6JIHOTeKy. E~e

He,n;eJibHO 06HOBJIJIJIHCh BhiCTaBKH HOBhiX 

nOCTynJieHHH. 

Ehlno opraHHJOBaHo 9 TeMaTH'IeCKHX 

BhiCTaBOK JIHTepa Typhl K COBeiUaHHJIM, IIIKO

JiaM. npOXO;:J;HBIIIHM B JIHCTHTyTe. H K J06H

JieJIM Bhi;:J;aJOIUHXCJI y'leHLIX. 
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3a 1978 ro.n B HayqHQ·TeXHHqeCKYffi 
6H6nHOTeKy OIUIH nocTynHno B nopJI,D;Ke 1 2 3 4 5 
o6MeHa 8836 ny6nHKaUHH H3 41 CTpaHLI , 
B TOM qHcne 870 H3 UE PHa. 

BenHKo-KpoMe Toro, B nopJI,IJ;Ke o6MeHa B 6H -
llHOTeKy 6ecnnaTHO nocTynaiOT HayqHLie 6pHTaHHJI 289 1 1 

)l(ypHan~o~ H3 23 CTpaH /124 Ha3BaHHJI/ . BeHecy3na 2 10 

KoHKpeTHoe KOnHqecTBO nocTynneHHii rpeUHJI 6 

H3 COBeTCKHX H JarpaHHqHLIX Y'fPe)I(,!J;eHHii . )).aHHJI 67 1 

noKa3b1BaeT cne.nyJOIUaJI Ta6nHua: EapaToM 10 1 5 
3ana,IJ;HLIB 
liepnHH 40 
H3paHnb 23 
HH,IJ;HJI 72 15 4 7 
HpnaH,IJ;HJI 26 

06MeH H3Jl3HHl!MH HcnaHHJI 10 3 
HTanHH 377 24 1 2 

HaHMeHoaa- llpe- 0TTHC· )l(yp- KHH- KaHa.na 96 45 
HHe CTpaHbl npHHTbl KH HanLI rH MeKCHKa 3 1 

1 2 3 4 5 HH.nepnaH,IJ;LI 69 3 
HoaaJI 
3enaH,IJ;HJI 3 

CRjJaH&r- y'lacmHUf#&r OH.HH: HopaerHJI 15 2 
llaKHCTaH 5 

.6onrapHH 4 8 2 llopTyranHH 5 
BeHrpHx 83 5 4 CHHranyp 1 
r.n.P 86 4 4 ClliA 1550 135 5 46 
KH)).P 2 TypUHJI 7 1 
Ky6a 6 <I»HHllJIH,!J;HJI 58 1 
llonbwa 172 240 7 12 <l»paHUHJI 410 236 2 2 
PyMbiHHJI 46 13 e~»Pr 805 45 9 2 
qexocnoaaKHJI 18 8 5 lllaeiiuapHx 21 1 
CCCP 1997 30 201 UEPH 870 3 6 

lliBeUHJI 54 3 
Bcero: 2412 240 77 228 IOrocnaBHJI 11 

IOAP 10 
JlnOHHJI 447 133 7 5 

,l{pyzue cmpaH&r u MeJICOyHapoOH&re 

Op2UHU3U(#UU Bcero: 5509 675 47 115 

ABcTpanHH 63 1 06mee 

ABCTPHJI 25 4 34 KOnH-

lienhrHJI 15 5 qecTBO: 7921 915 124 343 

.6pa3HllHJI 44 



MMHHHCTpaTHBHo-
u 

X03HHCTBeHHaH 
~eHTeJibHOCTb 
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A~MJ1HJ1CTpaTI1BHO-
(..) 

X03HJ1CTB8HHaH 

~eHT8JibHOCTb 

Ka,npbi 

qacneHHOCTL coTpy~HHKOB 06~e~aHeH
Horo HHCTHTyTa g~epH~X HCCne~OBaHHB B 
KOHUe 1978 ro~a COCTaBHna OKOnO 
6800 qenoBeK, H3 HHX Hay'IH~X COTpy~
HHKOB - OKOnO 1000 qenoBeK, HH:>KeHepHo-. 
TeXHH'IeCKHX pa60THHKOB - OKOnO 1500 qe
noaeK. 

B 1978 ro~y B HHCTHTyTe pa6oTana 
qeTLipe aKa~eMHKa: H.H.lioromo6oa, 
li.M.lloHTeKOPBO, r.H.~nepoa,H.M.~paHK, 
aoceML qneHoa-KoppecnoH~eHTOB aKa~e

MHB HayK: A.M.lian~HH, ,D;.H.linoxaHuea, 
H.H.roaopyH, B.ll.,LI;:>Kenenoa, H.3aapa, 
.n;.Kaw, M.r .MemepRKoB, .n;.B.illapKoa, 117 
~OKTOpOB HayK, 469 KaH~H~aTOB HayK. 

B 1978 ro~y npHHRTO B OHJIH 6onee 
700 qenoBeK, OCB060:>K~eHO OT pa60T~ 

3a 3TOT :>Ke nepHO~ B CBR3H C OKOH'IaHHeM 
cpoKa pa6oTLI H no ~pyrHM npH'IHHaM 6o
nee 500 qenoaeK. 

B Te'leHHe ro~a y'leH~MH a HayqHo
TeXHH'IeCKHMH coaeTaMH OHJIH a36paH~ 

Ha ~On:>KHOCTH Ha HOB~e CpOKH 113 Hay'IHLIX 
coTpy~HHKOB. llpacaoeH~ yqeH~e 3BaHHR 
Mna~ero Hay'IHoro coTpy~HHKa 26 co
TPY~HHKaM H 3BaHHR cTapwero Hay'IHoro 
coTpy~HHKa - 21 coTpy~HHKy. 

B 1978 ro~y KaH~H~aTCKHe ~accep

Tauaa 3aiUHTHnH 25 coTpy~HHKOB, ~OKTop
CKJie - wecTL. 

~HHaHCOBaH ~e»TeRbHOCTb 

H KallHTaRbHOe CTpOHTeRbCTBO 

,LJ;ng npoae~eHHR Hay'IHo-accne~o-

aaTenLCKHX pa60T, KanHTanLHOrO CTpOH
TenLCTBa aayqao-accne~oBaTenLCKHX H 
~pyrax o6~eKTOB KoMHTeT llonHOMO'IH~x 

llpe~cTaBHTenei npaBHTenLCTB rocy
~apcTa-qneaoa 06~e~aaeaaoro HHCTHTy
Ta g~epHLIX accne~oaaaai aa 1978 ro~ 

accarHoaan 42 426 m&tc. py6. 



«<laKTH'IeCKHe pacxo,ZJ;bl 3a 1978 ro,ZJ; 
COCTaBHnH 39 721 llfbiC. py6. HnH 93,6~ no 
OTHoweHHIO K ro,ZJ;OBbiM accuruoBaHHBM. H3 
HHX cilaKTH'IeCKHe paCXO,ZJ;hl Ha Hay'IHO
HCCne,ZJ;OBaTenLCKYIO ,ZJ;eBTenLHOCTL COCTa
BHnH 20934 llfbiC. py6., KanHTenLHble Bno
~eHHB Ha CTpOHTenLCTBO Hay'IHO-HCCne,ZJ;o-
BaTenLCKHX H ,D;pyrHX 06beKTOB 
13604 llfbiC. py6. 

Ilnau uayquo-uccne,ZJ;oBaTenLCKHX pa·-
6oT ua 1978 ro,ZJ; Bhlnonueu ua 100,0~, 
,ZJ;OCTHrHyTa 3KOHOMHB 1 309 llfbiC. py6. 

JaTpaTbl Ha KanHTanLHOe CTpOHTenL
CTBO Hay'IHO·HCCne,ZJ;OBaTenLCKHX H ,D;pyrHX 
o6beKTOB B 1978 ro,ZJ;y BhlnonHeHbl ua cyMMY 
13 604 llfbiC. py6., BBe,ZJ;eHO B ,ZJ;eHCTBHe 
OCHOBHbiX cpe,D;CTB Ha CYMMY 15 235 llfbiC. 

py6. 

Onpe,ZJ;eneHHbiX ycnexoB B pa6oTe ,ZJ;o
CTHrnu npOH3BO,ZJ;CTBeHHble H ,D;pyrHe BCno
MOra TenLHble no,D;pa3,ZJ;eneHHB, o6cny~H

BaiOII.{He na6opaTOpHH HHCTHTyTa. 06beM 
rOTOBOH npO,ZJ;YKUHH, BblnOnHeHHbiX pa60T 
H OKa3aHHbiX ycnyr COCTaBHn B 1978 ro,ZJ;y 
1002 llfbiC. py6., una 106,2~ ro.D;oBoro 
nnaua. 
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OxpaHa Tpyp;a, 

TeXHHKa 6e3orraCHOCTH 

H rrpOH3BO,D;CTBeHHaH 
CaHHTapHH 

B . 197 8 ro,ZJ;y 6bln npoBe,ZJ;eH pB,ZJ; op
raHH3aUHOHHO·TeXHH'IeCKHX MeponpHB· 
THH, uanpaBneHHLlX Ha ynyqweuue ycnoBHH 
Tpy,D;a H 6e3onacuocTH pa6oT. Me~.D;y ,ZJ;H
peKUHeii H npocllcoJ03HbiM KOMHTeToM HH
CTHTyTa 6hlnH 3aKnJO'IeHbl cornaweHHB o 
npoBe,ZJ;eHHH MeponpHBTHH no oxpaue Tpy.D;a, 
TeXHHKe 6e3onaCHOCTH H npOH3BO,ZJ;CTBeH
HOH CaHHTapHH, KOTOpble BblnOnHeHbl B yc
TaHoBneHHble cpoKH. Ha BLinonueuue Mepo
npHBTHH no npe,ZJ;ynpe~,ZJ;eHHIO HeC'IaCTHbiX 
cnyqaeB, 3a6oneBaRHH Ha npOH3BO,ZJ;CTBe, 
Ha MeponpHBTHB no 061l{eMy yny'IWeHHIO 
ycnOBHH Tpy,D;a H3paCXO,ZJ;OBaHO ~KOnO 

52 0 0 0 py6neii. 
B HHCTHTyTe 6hln opraHH30BaH H npo

Be,ZJ;eH MeCJI'IHHK no oxpaue Tpy,ZJ;a. B ne
pHO,ZJ; npoBe,ZJ;eHHB MeCB'IHHKa OT COTpy,D;
HHKOB HHCTHTyTa nOCTynHnO 1074 npe,ZJ;
no~eHHH, H3 HHX 287 BblnOnHeHbl B XO,ZJ;e 
MeCB'IHHKa, OCTanLHble npHHBTLI K HCnon
HeHHIO. 












