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BBFJJ.EIDíE 

B noc~e~ee BpeMH'nO~XK paCnpOCTpaHeHHe M8rHHTOMeTpH, B 

KOTOpliX B xaxecrae 3JIeMeHTa J lIy:BCTBHTeJThHoro K nOJIl>. acnoassyee

CH MarHHToynpaBnxeMHA ROHTaKT (repROH). OHH OT~aDTCH ~OCTaTOll

HO npocToI 3JleKTpOHHOA cxeMoAJ a repROHll JlerKO~ocTymD:l, lIMe!)T 

M8~ CTOHMOOTD,. CTaCSHJlDHIl~ MarHHTHIle H TeMnepaTYPHHe xapaRTe

pHCTHKH H OCS~~aDT BHCOROI lIYBCTBHTe.1.lbHOCTDD R MBrHHTHHM nOJlHM. 

llpHHUHn paCSOTH H3BeOTHHX repROHOBHX MBrHHTOM8TpOB SaRnDlIaeT

CH B TOM, lITO R H3MepH8MOMY MarHHTHOyY nOJIll Hu ~oCSaBnxeTcH ne

pHO,IJ;HlIeCKH noae ~ a ,ROTopoe pacrer OT HYnx ~o ypOBHH cpaCSaTIi

BaHHJt KOHTaKTa. EcJIH Hcp oõoaaaxaer noae cpaCSaTllBaHHJI, TO 

cnp8Be~JIHBO ypaBHeHHe 

~u =l-1cp - Hã . (I) 

Iloae CpaCSaTllB8HID1 MOERO C'q}'lTaTD nOCTOSDIID:lM(Ha npaKTHRe aTO mmOJI

HH8TC.R: c TOllHOCT:DD ae xyxe ICr3), H onpe~eJB HHe ~l.l CBO,IijITCH R 

onpeaeaeaan Hõ • aTO MOZHO OCytIl8CTBHTD P83HIiMH cnOCOCS8MH. ·Ha

npHMep,B paCSoTe/1/ Mepol ~u CnyKHT ~CJlO HMnYJIDCOB, ROTopHe 

npotnyT c reaeparopa B ClIeT'lHK sa BpeMK HapaCTaHWI Ha . Heno

CTarROM TaKoro pemeHHH MOZHO c~TaTD TOT ~8KT, lITO JIHHelHOCTb 

HapaCTaHHR ~a ónpe~eAKeT H ~eIHOCTb RaJIHCSpoBKH. B paCSOTe/2/ 

BORpyr repKOH8 C03~DT nepeMeHHoe MarHHTHOe no~e c qaCTOTOA 

50 ru, ~OCT8TOllHoe AJIH cpaCSaTIiB8HHH repRoHa. llPH OTCYTCTBHH 

BHemHerO H3MepHeMoro nOJlH BHXO~ol czrHaJI OTCYTcTByeT. B c~8e 

nORBJIeHHH cocTaB~el H3MePSleMOro MBrHHTHOrO nOJlH BllXo~bl 

CHI'HaJI nponopnzoaaaea H3MePSleMoMY nOJJl). TaKHM oCSpa30M, BeJm'DI

aa Hecm.meTpIDt ~aeT HHll>oPM8UD> o J../ u • He~ocTaTKoM raxoro peme

HHH JlBAHeTCJI TO, 'ITO Y ROHTaRT8 YMeHbWaeTCH CpOR CnyzCSll, TaR 

R8R OH 38MHKaeTCH - ~OD p8S B ce~. 

·ilb1>tRWüií';~-~· \ 
an.~l1~l,ll W' ••r.o::n!U5i1 ~w 

G~Eln~JCTEKA j 
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Up~ pa60TH.COS~HHOrO MBrHeTOMeTpa OT~aeTCH TeM, ~TO 

aenocpezcrseaao BSMepHeTCH TOR xepes RaTymRY, Cos.n;aDIl(yD ~ a • 
npR ROTOpOM npOHsom~o 38MHRaHHe ROHTaRTa. laKKM 06paSOM. HeT 

OC06HX Tpe60BaHHI R nHHeftHooTH HapaCTaHBH nonH 

Ha.n;o oTMeTHTL o.n;uo CBOICTBO repROHa, ROTopoe onoc06oTByeT 

YMeH~eHHD .pa60~ero ~anaSOHa. aTO raCTepeSHC, ROTOpYl onpe.n;eBH

eTCH TeM, tlTO nOJIe OTnYCRamtil ROHTaRTa ~o 1mEe nOM opaõarsaa

mui I1 cp • TaKHM 06paSOM. eCJIH Ho <~u< Hcp , nOCJIe nepsoro 

saMllKalmH. BHSBaHHoro nOJIeM Hâ ,:koHTaRT OcTaeTCH SaMI<HYTIiM. 

U03TOMY B npe.n;naraeMOM npH60pe B Ra.nOM ~RJIe U3MepelmH Ha rep

ROH nonaerca ROpOTKB!' ~JILC pasMarínftmBaDUero nOM ~ p • Ero 

BeJIHqHHa onpe.n;eJIHeTCH COOTHomeHHeM 

Hp:::-KHu.	 (2) 

UOCTOHHHan K BH6upaeTCH TaR. tlT06H 

l-J p >(J...l~p.- Ho) npR 1-/u =Hcp . (3) 

. naarpaMMa.pa60TH repROHa Hs06paaeHa Ha puc. I. 
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PRC. l.	 nHarpaMMa pa60TH repROHa .n;~ nOJIOEKTeJILHOrO nOM (8) 

B OTpunaTeJILHOrO nOM (6). 
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CTPYKTYPHAH CXEMA UmEOPA 

CTPYKTYPHaH cxeMe MerHHTOMeTpa nORasaHa Ha pUC. 2. 

llHRJI H3MepeHHH HaqHHaeTCH co c6poca HHTerpaTopa HHT ~epe3 

RJID~ K~ • SaTeM RJID~OM K2 sanycRaeTcH ynpaBRHeMY! HHTerpaTop 

HHT, Ha Buxo.n;e ROToporo neHBJIHeTCH JIHHeftHo HapaCTaIDmee HanpH

xeHRe, ROTopoe rrpe06pasyeTcH B TOR 6JIOROM tJ;lr . aTOT TOR JIH

HeaHo HapaCTaeT B RSTymRe Li , nORa BORPJr repROHa He nOJIY

~TCH ~o~e,paBHoe nOJID Cpa6aTHBaHHH repROHa, 

Hc.p =Hu .... Ha	 (4) 

I 

I·, 
~ . 

PuC. 2. CTPYKTypHan cxeaa MarHRTOMeTpa •11 

rne J-l u , 1--1 a - nOJIe, B3MepHeMoe H .n;06aBO~Hoe COOTBeTcTBeHHO'. 

llpu SBMHRaHKH ROHTaRTa repROHa OCTaHaBnHBaeTCH HapaCTaHRe 

TORa B RaTymRe L4 • H nOCJIe O~OTaRTHoA naYSH npOHcxO~T onpe.n;e

~e1me TORa ~epe3 HSMepBTeJILuyD R8TymRY L~ . ~ BTOro R3MepHeT

CH na.n;eHHe HanpRXeHHH Ha peSRCTope R ,ROTOPHA BRJID~eH nOCJIe
I· 

.n;OBaTeJIbHO c R8TymROA. BHxo.n;Hoe HanpHEeHHe ~~epe~aJILHOrO 

YCHJIHTeJIH )li sanOMHHaeTCH 6JIOROM CJIeEeHRH xp8HeHHH ECX ~epes 

RJID~ K3• MacwTa6HHA YCHnHTeJID )/2 npe06pa3yeT O.n;HOnOMpHoe Ha

npaaeaae H8 asxone ECX TaR, ~To6H HYJIeBOMY HSMepHeMoMY nOJIl) co

OTBeTcTBOB8~0 HYJIeBOe BllXo.n;uoe HanpHMeHHe. 

B CJIe~meM TeRTe no.n;aeTCH paSM8rHHqaBBDmHA KMnYJILC B Ra

TynIKY L2. xepes RJlI)~ KJ, H O.n;HOBpeMeHHO npOHCXO,IJ;HT copoc TORa 

xepes R8TyIDRY L. no HYJIH. He06xo,JUIMOCTL paSMerHHtlHBaHHH rep
1 
1 
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l'
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RoHa CBHSaHa c ero rHCTepeSHCOM, dcoéeHHo npH p8éoTe repROij8 

B noJlJDC Jll/ >HeP • AMnJl1dTY.It8 nOM p8SM8nm~8HHH nonocpana T8R, 

qToéli 

\~pQ,1 >Hc.p-H o . (5) 

BeCD qRRn H3MepeHHH 8BTOMaTaqeCKH nOBTopHeTCH. P8éoTO~ 

RJIj)qen K1 ' K2. ' K4 ynp8BJIR:eT énoR ynp8BJIeHIDi EY.K3, 

aJIEKTPOHH.AH CXEMA l1Pl1BOPA 

llPHHUHnH8RDH8H cxeM8 MarHHTOMeTp8 npKBe,IteH8 H8 pHC. 3. ar
MeTHM aexoropae OCOóeHHOCTH cxess. 1I0cJIe ynp8BJl.fIeMQtO anrerpa

TOP8 M-1 BRJIIJ'tieH npe06p8S0B8TeJID H8npRJlteIDIH B TOR M", T5, 
TS' ROTOpli~ YCTP8HH8T BJIMHHHe H8BO,ItOR B ,ItJl1dHHOM K8éeJIe .It8T~R8. 

nH~epeHUH8~HHn YCHJIHTeRD, ROTOpUn HSMepHeT naneHHe H8npHMe

HIDI na HOMHH8JIDHOM peaacrope R4 (Ia ÜM), COép8H H8 M~mpOCXeMaX 

M3 , M 4 ' Ms no CT8H.n8pTHoit cxeMe." llepeMeHHHM pesacropoa R2. 
perYJl1dPyeTcH ero YCHJIeHHe T8R, qT06u npH M8RCKM8JIDHOM TORe qe

pea L1 BHXO,ItHOe aanpsseaae ae npeBHlII8Ro - 8 B. aTO MaRCH

M8RDH8H ,ItOnyCTKM8R BeRHtIHH8 H8npsnteHIDi, r8p8HTHp~8H HOpMaJID

HyD p8éoTY nOCRe.ItYDmero éJIOR8 CJIe~eHHH xp8HeHHH, BHnOJIHeHHOrO 

H~~, BijXO~HOn CHrH8R c ECX Heoéxo~o npeoép830B8TD, rroT8• 
TOMY qTO H8 ssxone ECX M8RCHM8RDHOMY J..4 U COOTBeTcTByeT MRHH- . 

Ma~HOe H8npRJlteHHe. 8TY ~~KUHD BHnOJIHHeT M8cmT8éHH~ YCHRHTeJID 

~, T9, TIO' ROTOpH~ cpe~DD TOqRY ~8n8S0H8 ECX (- 4 B) npe

ocpaayer B "0".8. KpOMe Toro, peaxcrop R~ rr03BOJIR:eT peryxa

pOB8TD YCHJIeHHe T8R, QT06H BHXO,ItHoft CHrH8R BeJIHtIHHO~ B I B co

OTBeTcTBOB8R nOJIIJ I M'I'. 

~ nOBHlIIeHHH ÓHcTpO,Ite~cTBHH npH H3MepeHHH MaJIHX nOJIeft H 

yRytImeHHH TO~OcT~ npR H3MepeHHH éOJIbWHX no~eft B8EHO, qToéli 

BpeMH H8P8CT8HHR' TOR8 qepes L1 éHJIO npHéJIH3HTenDHO 0~8KOBHM 

BO 
~ 

BceM ~8na30He H8Mep~eMHX nOJIeft. aTO TpeéoB8HHe pe8Jl1dSOB8HO 

. ...I 

EMKOCTD C i oõecnesasaer H8q8RDHl:l~ CT8pT HHTerp8Top8 noc

JIe BKJIJJqeHHH HCTOllHHK8 llRT8RHH. 

EnoR ynp8BJIeHHH COép8H H8 TT]-MHKpOCXeMax. OH COCTOHT HS 

reaeparopa c Q8CTOToft 80I'I.\ R-S-TpHrep8 M1{M9, T7, 

J: CqeT~R8 MI 2 ,IteWH~p8TOp8 BHxo,ItHHe CHrH8JIH c .ItemH~p8TOP8M13• 

li
L~,

YCH~B8DTCR Tp8H3RCTOp8MH T12, T13,TI 5 ,It0 ypOBHH, He06xo~oro 

.ItJIH Ha,IteEHOn pa60Tu MOll - KJIj)qeA. 

BHxo.ItHo~ HH~R8TOp (CTpeJIOqHHn'H3MepHTeJID~ rrpH60p Mil 

HJIH UH~POBoit) nOR8SHB8eT BeJl1dqHHY H8np~eHHOCTH MarHHTHOro 

noJIR li ero SH8K • C8M repROH ~BcTByeT 8óconroTHoe SH8qeHHe 

nOJIR:. ll03TOMY SHaR BHeWHero nOJIH onpe,IteJIReTCR Ha OTHOCHTeJI1HO 

CaMOrO repKOH8, 8 OTHOcHTeRDHO nOJIR:,COS,It8B8eMOro K8TyruKOI L~ 
3H81< p8SM8rHlftlHB8lDII(ero nOJIH R8TymRH L2. scerna npOTRBOnOJI01KeH 

H8np8BReHHID BHeWH8ro H3M8pHeMoro nOJIH 

f1bIl 

M,-\40IA86, M,'''',.M,-14OYA8, M, -544YA'''', M,+M.. -155I1A3, M,,-155TM2, M" -155WE5. M,,- 155WA6, T"T,.T"T" -KT315. 
T,.T.,T"T,-Kn3051l T,.T,,-KT503a T,-KTJ421l, T...T,,;t;,.T,,-KT38117 A,-307"'M. A.'A.-208"', A.-KC170A. A.-A2~ e

1 PRC. 3. llPHHUHilH8RDH8R cxeM8 MBrHHTOMeTp8. 

J KOHCTPYRTHBHO M8rHHToM8Tp BHnO~H8H B ~e npRMoyrOJIDHOrO 

BBe,IteHHeM oépaTHO~ CBH3H c BliXO,It8 ECX H8 BXO,It HHTerp8Topa. Ropnyc8 pa3MepoM 240x300x80 MM. naT~K p8sMepoM ~ 7x30 rH6KKM 
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Ka6e~eM ~ 2 M no~~~aeTcH K pa3~eMY npu6opa. ilH~aTop - cTpe

~O~Ha TUna M~l101 , HMeeTOH B03MOXHOCTD no~coe~HeHHH BHeWHe

ro UHWPoBoro npH6opa, ~TO n03Bo~eT noBHCKTD TO~HOCTD H3MepeHHH 

noaa ao ,.. 10-4• 
{ 

MarHHTOMeTp ycnemHo HcnO~D30Ba~CH ~~ H3MepeHHH c TO~HOCTDD 't 
10-3 pacnpe~e~eHHH llO~ B CHCTeMe re~DMrO~Dua H OCTaTO~HHX no

JIeR BHYTP11 MarllliTHl:lX 3KpaHOB. ~ 
B Sa.RJIi)'leHHe asrops BhlpémaDT ÓJIarO,IJ;apHOCT:D M. A. Boesonaay 

sa nOMOmP B pa6oT8 11 ueHHHe o6c~eHHH pesYJI:DTaTOB 11sMepeH1iH. 
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1.	 B.M.~UKOB, B.M.~o6KH, B.M.n8'lRHOB, A.M.CTapHKoB. 

UKqlpOBOIt MarHHTOMeTp na repxoae ,IlJUl nMel no 15·io-4 TJI. 

lli BceOOD3Han KOHWepeHUHH. MeTO~ Hccpe~CTBa H3MepeHHH napa

MeTpOB MBrHHTHOro noaa, JI.: f13~. 13Hill1M .HM.MeH,IJ;9JIaaBa, 1985. 

2.	 H.A.Ky3HeltOB, H.H.lleTpOB, B.~.lliYMKTCKHI. 

na~ MBrHKTHOro nOMe YI BceCOD3HaH Ha~o-TeXHKqeCKaH 

KOH~epeHUHR. llpo6~eMH MarHKTHHX H3MepeHH! H MBrHHTOH3MepH

Te~HQit annapa TYPH • JI.: ~S,IJ;. BHill1M HM .MaH,IJ;eJIaeBa, 1983. 

,I 
~ 
) 

t· 

I.. PyKOfiHC:D nOCTynRna B HS~TaHbCK~ 'OT,IJ;eJI 
I"

31	 HDJHi 1987 roza, :1 

... 

TEMATHqECKHE KATErOPHH nYBnHKAu"R 

OBDE~HHEHHoro HHCT"TYTA H~EPHYX 

"CCnE~OBAH"R 

HH,ueKC	 TeMaTHKa 

1. 3KcnepHMeHTanbHaA $H3HKa B~COKHX 3HeprH~ 

2. TeopeTH4ecKaA $H3HKa B~COKHX 3HeprH~ 

3.	 3KcnepHMeHTanbHaA He~TpoHHaA $H3HKa 

4.	 TeopeTH4ecKaR $H3HKa HH3KHX 3HeprH~ 

5.	 MaTeMaTHKa 

6.	 RAepHaA CneKTpOCKOnHA H paAHOXHMHA 

7.	 $H3HKa TAmen~x HOHOB 

8.	 KpHoreHHKa 

9.	 YCKopHTenH 

10.	 ABToMaTH3a~HR o6pa6oTKH 3KcnepHMéHTanbH~x 

AaHH~X 

11.	 B~4HcnHTenbHaA MaTeMaTHKa H TeXHHKa 

12.	 XHMHA 

13.	 TeXHHKa $H3H4eCKoro 3KcnepHMeHTa 

14.	 ~ccneAOBaHHA TBepA~X Ten H mHAKOCTe~ 

AAepH~M~ MeTOAaMH 

15.	 3KcnepHMeHTanbHaA $H3HKa AAepH~X peaK~~~ 

npH HH3KHX 3HeprHRX 

16.	 ~03HMeTpHA H $H3HKa 3a~HT~ 

17.	 TeopHA KOHAeHCHpOBaHHoro COCTOAHHA 

18.	 ~cnonb30BaHHe pe3ynbTaToB H MeTOAOB 
$YHAaMeHTanbH~X $H3H4eCKHX HCcneAOBaHH~ 

B CMemH~X 06naCTAX HaYKH H TeXHHKH 

19.	 6HO$H3HKa 
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HET llH nP06EllOB B BArnER 6H6llHOTEKE? 

Bu MOMeTe nonyqnTb no noqTe nepequcneuuue nuze KHHrH, 
ecnu ouu ue fiunu 3aKa3auu pauee. 

.II7-83-644 Tpy.uu ~leJK.uyuapo.unoii mKonu-ceMHnapa no 
~H3HKe THJKeiTNX HOHOB. AnymTa, 1983. 6 p.SS K. 

.II2,13-83-689 Tpy.uw paooqero couemaunn no npooneMaM 
H3nyqeHHH H .UeTeKTHPOBaHHH rpaBHTaUHOHHNX 
BOnH • .lly6ua, 1983. 2 p.OO K. 

.li13-84-63 Tpy.[lbl XI MeJK.uyuapo.uuoro CHMn03HYMa 
no n.uepuoii 3neKTPOHHKe. 6paTucnaua, 
qexocnoaaKHH, 1983. 4 p.SO K. 

.II2-84-366 Tpy.uw 7 MeJKnyuapo.uuoro couemauun no 
npo6neMaM KBaHTOBOii Teopuu nonH. 
AnymTa, 1984. 4 p.30 K. 

.II1,2-84-599 Tpy.uu VII MeJK.uyuapo.uuoro ceMuuapa no npoo-
neMaM r!E3HKH llbiCOKHX 3neprufi, Mna, 1984. 5 p. SO K • 

.II10,11-84-818 Tpynu V Me~yuapo.uuoro couemauun no npo6-
neMaM MaTeMaTuqecKoro Mo.uenupoaanu!l,npo
rpaMMupouauu~ u MaTeMaTuqecK~ MeTo.UaM 

.LI17-84-850 

.II11-85-791. 

.II13-85-793 

.II4-8S-8Sl 

peceHHH ~H3HqeCKHX 3a.[laq, .lly6ua, 1983. 3 p.50 K • 

TPYliPI III ~feJK.uyuapo.uuoro cHMn03HYMa no 
H36paHHWM npofineMaM CTaTHCTuqeCKOii 
MexaHHKH . .lly6ua,1984./2 TOMa/ 7 p.75 K • 

Tpynu ~le;rnyuapo.uuoro couemanuH no auannTu
qecKHM BNqHcneHHHM Ha 3BM H HX npHMeHeHH~ 
B TeOpeTuqeCKOii ~H3HKe • .IIY6Ha, 1985. 4 p.00 K • 

Tpy.uu XII MeJKnyuaponuoro CHMn03UYMa no 
H.[lepnoii 3neKTPOHHKe • .llyona, 1985. 4 p.80 K • 

Tpy)lbl Hel!r.UYHaponuoii mKonu no CTPYKType 
»npa. AnymTa, 1985. 3 p, 75 K, 

.II3,4,17-86-747 Tpy.ubl V MelKAYHapo.uuoii mKonu no ueiiTpouuoii 
~H3HKe. AnymTa, 1986. 4 p.SO K, 

Tpy.z:lbl IX Bceco~3uoro couemanuH no ycKopu~ 
TenHM 3apHJKeHHNX qaCTHU, .llyoua, 1984, 
/2 TOMa/ 13 p.SO K, 

.II1,2-86-668 Tpy.uu VIII Me~yuaponuoro ceMHnapa 
ITO npooneMaM ~H3HKH BNCOKHX 3HeprHii. 
.lly6ua,1986. /2 TOMa/ 7 p.35 K. 

.II9-87-10S Tpy.uu X Bceco~3uoro couemauuH no YCKopn
TenHM 3apHJKeHHbiX qaCTHQ, .lly6ua, 1986, 

/2 TOMa/ 13 p.45 K. 

.II7-87-68 Tpynu MeJK.uyuaponuoA illKonu-ceMUnapa 
no ~H3HKe THJKenNX HOHOB,.lly6ua, 1986 7 p.10 K, 

.II2-87-123 Tpy.uu CouemanuH "PeuopMrpynna-86". 
.lly6ua, 1986 4 p.4S K. 

3aKa3N ua ynoMHHYTNe KHHrH MoryT fiNTb uanpauneuu no a.upecy: 
101000 MocKaa, rnaunoqTaMT, n/H 79. H3.UaTenbcKuA oT.uen Oobe.uuuenuoro 
HHCTHTYTa H.uepubiX uccne.uoaauuii. 
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~a~KOB B.H., ~po6HH B.M., ITo6oTKa IT. 
ll3MepHTenh MarHHTHoro nona Ha repKoHe 

13-87-603 

0nHCaH H3MepHTenh MarHHTHOro nona Ha OCHOBe repKOHa TH
na K3M-2A, npe~Ha3HatieHHbJH Ma H3MepeHHa MarHHTHbiX noneH: 
B ~HanagoHe 0,02t2,0 MT. TotiHOCTh H3MepeHHa ~2·10-aMT. ~Ha 
na3oH H3MepaeMbJX noneH: onpe~enaeTca BbJ6opoM THna repKoHa, 
llHTepaan apeMeHH Me~y ~BYMa H3MepeHHaMH 0,5 c. Bae~eHHe 
pa3MarHH'lHBaJO~ero nona B K~OM ~HKne H3MepeHHa n03BOnHnO 
pacwHpHTh pa6otiHH ~Hana3oH H3MepaeMbJX noneH:. MarHHTOMeTp 
MOXeT HaHTH illHPOKOe npHMeHeHHe npH HCcne~OBaHHH npocTpaH
CTBeHHoro pacnpe~eneHHa nona MarHHTHbJX cHcTeM • 

Pa6oTa BhlnonHeHa a lla6opaTopHH BhlCOKHX 3HeprHH: OHRH. 

fipenpHHT 061seJlHHeHHOro HHCTHTyTa R.llepHbiJ:: HCCfleJlOBaHHH • .lly6Ha 1987 

ITepeao~ O.C.BHHorp~oaoH:. 

Datskov V,I., Drobin V.M., Lobotka P, 13-87-603 
A Magnetometer on Magnetic Dryreed Switch 

A magnetometer for me~surement of stationary magnetic 
field within the 0.02+2.0 mT range with±2•1cr3mT accuracy 
is described. The measuring range depends on contact type • 
The mechanical hysteresis of a sensor is overhelmed by 
demagnetization pulse in each measuring cycle, which al
lows to expand the range. Cycle durations is about 0.5 s. 
The magnetometer is suitable to map a magnetic field in a 
relatively large magnetic apparatus • 

The investigation has been performed at the Laboratory 
of High Energies, JINR • 

Preprint of the Joint Institute for Nuclear Research. Dubna 1987 


