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BBEAEHHE 

B HaCTOn~eH paOOTe np~eOA~TCR On~CaH~C TeXH~4CCK~X ~ npo
rpaMMH~X CpeACTe C~CTeM~ aeTOMaT~3a4~~ 3Kcnep~MeHTOB no nO~CKY 
CBepXTR~en~x 3neMeHTOB B np~poAe Ha H~3Ko¢OHOBOM He~TpOHHOM 

AeTeKTope n~p. nonHaR KOH~~rypa4~R C~CTeMbl BKn~4aeT AeTeKTop 
HeHTpOHOB C C~CTeMO~ 3a~~T~ OT M~OHOB KOCM~4eCKoro ~3nY4eH~R/1. , 
MHKpo3BM tlACNIAC H PRA AononH~TenbH~X YC TPO~C TB. 6nOK-cxeMa 
CHCTeM~ nPeACTaeneHa Ha pHc. l. 
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PHc .l. EnOK-cxeMa aBTOMaTH3HpOBaHHofi CH CTeMhl perHcTpa~H 
peAKHX aKToB RAepHhlX pacnaA0B • 

HE~TPOHH~n AETEKTOP 

CxeMaT~4eCKH~ 4epTe~ HeHTpOHHoro AeTeKTopa C C~CTeMOH 3a
~HT~ OT M~OHOB KOCMH4eCKoro ~3nY4eHHn npeACTaeneH Ha p~c.2, 
a Ha p~c.3 - onOK-CXeMa 3neKTpOHHOH CHCTeMW per~cTpa4~~ HeHT
pOHOB. 

He~TpOHH~~ AeTeKTOp eKn~4aeT 5nOK 3aMeAn~TenR, oKpy~a~~~~ 
4YBCTB~TenbH~H 06DeM, B KOTOPOH nOMe~aeTcn ~ccneAyeM~~ 05pa3e4 . 
BHYTP~ 3aMeAnHTenn pacnonara~TCR nponop4HOHanbH~e C4eT4~K~,Ha-
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" • • ••11 ~ - 4t -IJ f ,,~ 4# I. '," I II ' • PHc .2. CXeMa~eCKHn qepT~ 

HeHTpOH Horo AeTexTopa.l 
qYB CTBHTenbHWR o 6beM AeTex 
Topa, 2 - 3He-cqe~HKH, 3 
Kopn yc H3 op r cTeKna , 4 
Ka,L\MHH, 5 - 1I0Jnt3TJtllelf, 6 
nnaCTH'leCKHe C~HTHnnHTOP~, 
7 - 6eToH • 

t....cu: ...... 
l~lIf---, 

fot OtU.H OP 

All:; 

PHC. 3. Bn OK-cxeMa 3J1eK TpORHOH CHC- -----~ 


Te~ perHCTpa~H Hei%TpoHoB. J1Y - .•-~ 

~1lHtnpeAYCHJ1HTenH, t - CYMMHPYW~ll 

q tOE". ,." ..."-u,
yC~lJlHTenh, AJ1, - ilMlLf1HT Y,I:Illblij ,I:IHCK

pHMHHaTOp, YC~ - YCH.mITeJJH-<ilOPMH- ___:=:j 

POB a TeJIH, BIIT - 6nOK HOMep a TpaK- ~m~%. 

Ta, BAA - 6noK aHanHSa aMnnHTYA~ , 


BOB - 0J10K onp~eneHHH npeMeHH, 

BK - 6J10K KpaTHOCTI.f, rm _. npOMelKY


TO'lHafi naMRTb. 


nonHeHH~e 3He, KOTop~e per~CTp~pY~T HeATpo H~, ~cny~eHH~e ~3 
06pa34a. 

CpeAHee apeMfi ~~3Ii~ ( 1 ) TennOBoro HeHTpoHa B TaKO~ c~CTeMe 
COCTaBnAeT HeCKon bKO AeCATKOB MKC. 3neKTpOHH8A C~CTeMa per~CT
pa4~~ HeHTpOHoa 3anYCKaeTCA Ha apeMA (4-5)1 np~ cpa6aT~aaH~~ 
n~6oro ~3 C4eT4~KOB . C~rHan OT TaKoro C4eT4~Ka C4HTaeTCA c Tap
T08~M, ~ OTHOCHTenbHO Hero H3MepneTCA speMeHHoe pacnpeAeneH~e 
c~rHanOB OT OC TanbH~X c4eT4~KoB. Bce He~TpoH~, 3aper~CTp~pOBa H
H~e B 3TOM ~HTepBane /apeMA per~CTpa4~~~ C4~Ta~TCA np~HaAne~a
~~M~ OAHOMY C06~T~~ AAepHoro pacnaAa. KpaTHoCTb c06~T~A onp~e
nAeTCA no 4~cny 3aper~CTp~pOBaHH~X HeHTpOHOB. 0 Ka~OM C06~T~11 

KOA~pyeTcA cneAy~~aR ~H~opMall~A: KpaTHOC Tb, HOMepa cpa60TaBW~X 
C4eT4~KOB, KOA~ aMnn~TYA c~ rHanoB, BpeMA nonBneH~A c~rHand OT 
C4 eT4~Ka OTHOCHTenbHO CTapTOBoro. 

nnA onpeAeneH~A ~OHa, CBA3a HHoro C KOCM~4eCK~M ~3nY4eH~eM, 

K KOAY C06~T~~, cOBnaAa~~~x no BpeMeH~ C per~CTpa4~eM M~OHOB, 
C~CTeMO~ 3a~~T~ ~3 nnacT~4ecK~x C~~HT~nnATopOB Ao6aBnReTCA MeT
Ka, B~pa6a T~BaeMaA cne~~anbHO~ cxeMO~. no OKOH4aHHH BpeMeH~ pe 
r ~CTpa4~H 3aKoA~poBaHHaA ~H¢opMa~~A 06o~~HAeTCA B MaCCHB AnH
HO~ 34 6a~Ta H nepeAa e TC A 4epe3 BXOAHOH per~CTp Ha MarHC Tpanb 
KAMAK. 
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MIo1KP03BM HACAHI\C 

M~Kp03Bt\ HACAHAC IflHPMbl Borer COCTO~T 1-13 HH TenneKTyanb Horo 
KAMAK-KoHTponnepa /T~n 1521//2/ ~ Tpex MOAyner, paCill~pe H~A na
MAT H /T~n 1522/ / 2/ 06oeMoM 16Kfia ~T Ka~~~. KOHTponnep nOCTpoeH 
Ha 6a3e M~Kponp04eccopa I n te l-80BO ~, KpOMe H HTep¢e~ca KAMAK, 
~MeeT ~HTep¢eHc C~CTeMHOH KOHcon~. npo~eccop COeA~HAeTCA C MOAY
nAM~ pacw~peHHA naMAT~ BHeWHe H W~HOH. ilOCbMHYPoBHeBa A BeKTopHan 
C~CTeMd npep~BaH~~ npoueccopa ~cnon b 3yeTcA onepaUHoHHo~ C~CTe

MOH lOCI An A ~H~4I-1anH3a u~H C~C TeM~ nocne BKn~4eH~A, np~HAT~A 
peweH~H np~ C60HH~X c~Tya 4HAx, AnA 06cny~~Bd HHA BCTpoeH Ho ro Ta H
Mepa , TeJ)MHHana, MOAyneH Kpei1Ta no C~rHaJlaM LAM (L ) H opraH~3a
4HH C ~CTeMH~X nOBYWe K/3/. 

DC M~Kp03Btt HACAMAC xpaH~Tcn B nporpaMM~pyeM~x nOCTOAHH~X 
3anOMHHa~~~x YCTpOHCTBax /nn3Y/ ~ 3aH~MaCT 06beM naMA T~ -4K6a~T . 
KpoMe Tor o, OC ~cnonb 3yeT np~ pa60Te nd MATb C npoH3BonbHo~ BW
60PKOH / n nB/ 06oeMoM - 1 K6a~T. npor paMM~ o6cny~<~BaHHA BHeWH~X 
YC T PO~CTB H ADOH4HOH ap~¢MeTI-IKH BXOAAT a DC ~ xpaHATCA B nn3Y. 

AonOIlH~TEIlbHblE YCTPOnCTBA 

K AononH~Tenb H~M YCTpoHc TBaM OTHOC ATCA ¢OTOc 4H T~Ba Tenb FS-1 501 , 
neHT04H~H nep¢ o paTop, AecAT H4H~~ C4eT4~K ~MnynbcoB, r pa$H4ecK~H 

AHcnne~ ~ n~ HHA CBA3~ C 3 BM MERA- 60-30 . 3T~ yCT po~c TBa nOAKn~

4eH~ K Mar~CT panH KAMAK n p~ nOM~H COOTBeTC T 8Y~~HX HHTep¢e H
coe/ 4-6 / . AnA ofiMe Ha ~H¢OpMau l-l ei; n p ~ nO~IOU1H ne p¢OJleHTbl Hcnonb
3yeTcA a6con~TH~H ABOH4H~~ ¢opMaT npeACT aBne H~A Aa HH~x, npeAno
~eHH~H ~~PMOH DE C/ 3/. rpa¢~4 eCKI-I ~ A~C nJleH np~MeHAeT CA , r naBH~M 
o6pa30M, np~ KOHTpone pa60T~ anna paTYp~ AnA HHAHKa4H ~ pa3n~4H~x 

3KcnepHMeHTanbHblx K p~a~x. ~13-3a OTCYTCTB~A B OC n po r paMM "Pe
AaKTopll H "AcceMGn ep" npo4ec c nOAroToe K~ aarpY304HblX MOAyne~ 
ocy~ecTBnAeTcA Ha 3Btl HERA-60-30 c Hc nonb30BdHI-1el1 Kpocc-acceM6 
nepa. 06Me H AaHHblM~ Me~y MACAMA C ~ MERA-60-30 ocy~ec TBnAeTcA 
no n~H~H C8A3~ MelKAY KpeHTaMH KAHAK. B Ka4 eCTBe HH Te p¢ei1coB HC
nonb 3Y~TcA BXOAH~e H BblxoAH~e per~cTp~ C OAHOCTopoHHeH napan
nenbHOH nOTeH 4Hanb HOH aC~HxpoHHO~ CBA3bO/ 6/ . 

nporPAHHlfblE CPEACTBA 

Pa3pa6oTaHH~e nporpaMMH~e c peAcTDa npeAHa 3Ha4e H~ AnA c6opa. 
HaKonneH~A, aHan~3a ~ npeACTaBneH~A B YA06HO~ ¢o pMe 3Kcnep~MeH
TanbHblX AaHHblX C annapaTYPbl HeHTpOHHoro AeTeKTopa. OHH pean~3y
OT ~ HTepaKTHBHblH pe~~M pa60T~, npH KOTOPOM nonb30BaTen b BBOA~T 
C KnaB~aTYPbl e~AeoTepMHHana npHKa3~ 0 B~nonHeH~~ pa3n~4 H~x 3dAa 4. 
BBOA, ~HTepnpeTa4~~ H BbinonHeH~e YCTa Ho eneH Horo Ha60pa npHKa30B 
oc~ecTBnAeT nporpaMMa-MoH~TOp K~aBHaTYPbl . 4aCTb MOH~Topa, OTHO
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PHc.4. BnOK-cxe Ma HHTep
n peTaTopa nplTKa3 0B. 

c~~a~c~ K KnaBHaType, - HHTepnpe
TaTOp npHKa30B ocy~ecTBnReT C4HT~
BaHHe H AeKOAHpOBaHHe npHKaaOB. 
ECnH npHKaa He onpeAeneH, TO ¢OPMH
pyeTcA co06~eHHe 06 oWH6Ke. nocne 
AeKOAHpOBaHHA npHKaaa HHTepnpeTa
TOP nepeAaeT ynpaBneHHe COOTBeTCT 
By~~e~ nporpaMMe 06pa6oTKH. nor HKa 
peanH3a4HH ¢YHK4H~ HHTepnpeTaTopa I 
Hnn~cTpHpyeTcA 6nOK-cxeMO~ Ha 
pHc.4. ifHJ!(e npHBoAHTC~ OnHCaH&.1e 
pa60T~ 05cnyJ!(HBaO~HX nporpaMM. 

Bce KOMaHAbl AOnlKHbI 3aKa H4HBaTb
c~ 3HaKOM B03BpaTa KapeTKH (CR) 
H COCTOflTb H3 AByX na THHCK&.1X 6YKB. 

no KOMaHAe ED Ha 3KpaH BHAeo
TepM&.1Hana BblBOA&.1TCA HH~opMa4H~ 
o pacnpeAeneHHH aaperHcTpHpoBaHHblx 
c06b1TH~ no KpaTHocTH, TeK~ee 

aCTpOHOMH4eCKoe BpeMA H BPeM~ Ha 
4ana H aMepeHH~ B 4acax, MH HY Tax 
&.1 ceKYHAax. Ha4anoM H3MepeHHH C4H

TaeT C~ BpeM~ B MOM eHT BBoAa npHKaaa eM, no KOTO POMY TaKJ!(e npOH3
BOAHTCfl 04HCTKa 6Y$epa AnA HaKonneHHA AaHHblX. nocne BBOAa npHKa
3a EM CHC TeMa YKd3b1BaeT Hd He06xoAHMOCTb BBOAd 4Hcnd B HHTep
Bane OT 1 AO 9, KOTopoe onpeAenAeT KpaTHOCTb C06b1TH~. ~anee 
ocy~ecTBnfleT CA nOHC K C06b1T&.1~ C 3TO~ KpaTHOCTbO B 6y~epe AaHHblX 
H BblBOA HH$opMa4HH 0 HHX Ha 3KpaH BHAeOTepMHHana. BblBOA&.1T Cfl 
cneAy~~afl HH$opMa4HR: aCTpOHOMH4eCKoe BpeMfl perHCTpa 4HH cofi~

THA, HOMepa c pa50TaBwHx C4eT4HKOB, KOAbI aMnnHTYA CH r HanOB, Bpe
MA c pa6a TblBa HHR C4 eT4&.1KOB OTHOCHTenb HO CTapTOBoro CHr Ha na B MKC 
H cpeAHflA CKO POCTb C4eTa CHCTe MbI 3a~HTbI AeTeKTopa K MOMeHTY 
perHCTpa4HH COfiblT&.1~. 

nOcne BBOAa npHKaaa CT CTaH08&.1T CA B03MOJ!(HblM BBeCT&.1 0 naMATb 
3BI\ TeKY~Y~ AaTY. 

no KOMaHAaM TD 11 AD Ha4HHaeTCA ~OpM&.1pOBa tme r&.1CTOrpaMM epe
MeHHoro pacnpCAeneHHR 3aperHCTpHpOBaHHblX Cl1 rHanOB OTHOCHTenbHO 
CTapTOBblX ~ ~x aMnn~TYAHoe pacnpeAeneH&.1e cooTBeTc TseHHo.HHAHKa
4HA r~CTorpaMM ocy~ecTBnAeTC R Ha 3KpaHe rpa~H4eCKoro A~cnneA. 

no KOMaHAaM LP ~ LH Ha4&.1HaeTCR n p~eM AaHHblX C $OTOC4HTblBa 
TenR ~ C 3BM MERA-60-80 COOTBeTCTBeHHO. 

no KOMaHAaM DP H DM ocyu~ecTBnAeTCA c6poc AaHHbiX Ha neHT04HbI~ 

nep$opaTOp (DP) ~nH 3BH HERA-60-30 (mt) . 
C60p H HaKonneHHe AaHHb/X C He~T pOHHoro AeTeKTopa npOH3BO I 

4e Ka~o~ ceKYHAbi ynpaBneH~e ne peAaeTCn nporpaMMe 06cnyml1BaH~R 
AeCATI14Horo C4eT4HKa. 3Ta nparpaMMa ocy~ecTBnReT C4~TblBaH~e 
nOKaaaH~~ C4eT4HKa H YCTaHOBKY ero B Hynb. nOKaaaH~e C4eT4~Ka 

cKnaAblBaeTCR C cOAepm~MblM A4e~KH naMATH, xpaHA~e~ cpeAH~~ CKO
paCTb C4eTa. Pe3ynbTaT AenHTCR nononaM H nonY4eHHoe 4~cno no 
Me~aeTCA B TY me R4e~KY ••la4anbHoe 3Ha4eHI1e COAepmHMoro YKa3aH
HO~ A4e~KH paBHa cpeAHe~ CKOpOCT~ C4eTa C~CTeMbi 3a~~TbI AeTeK
Topa, KOTopaA XOPOWO H3BeCTHa/ I /. 

ABTOPbl Bblpama~T rnyfiOKY~ finarOAapHOCTb r.M.Tep-AKonbRHY 
~ n.n.4enHOKOBY 3a 60nbWY~ nOAAep)~KY AaHHO~ pa50TbI ~ MHorHe 
none3Hble 06cy~eHHR. 
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3eHH3JlOS m.c., COKOJl E.A . , CMHPHOB B.H. P1 3-84-454 
CHCTeMa aIJTOMaTU3aIJ.HH 3KCnepHMeHTOB no nOHCKY peAKHX aKTOB 
H,D.epHhIX pacna,u.OB no MliOlKec'rseHHOH 3MH CCHH HeJ:iTpoHoB 

OmfCblBaJOTCH TeXJiHl{eCKHe H npOrpaMMlibie cpeAC'l"Ba aSTOMaTH
3HpOSatlHOH CHC TeMbl, npe,nHa3I1a'leHHOii ,[\JlSl nOHCKOB pe,nKHX co6b1THi1 
MepHblX pacna,u.OB no Mtlor.<eC 'fBeHHoii 3HHCCHH HeIlTpOHOB. CHCTeMa 
sKmoqaeT AeTeKTOp HeiITpOHOB, CH CTeMY 3ali\HTbI OT KOCMli'ieCKOrO 
H3Jl}"leHHH, :meKTpOHHy!o annapaTYPY KAMAK, MHKpo3BM HACAHAC 
H MERA-60-30. nporpaMMlibie cpeACTBa 06eCne'lHBaJOT c6op, HaKOnJle
I{He, 3HaJlJ13 H npeACTallJlelllle 3KcnepHMetlTaJYbHOli HucPopMall,HI1 . 06~e

Hlie 3KcnepHMe~lTaTopa c CIlCTeMOJi OCYll\eCTBJlJleTCn nocpeACTSOM 
HHTepal<TI1BHblX npHK330B. Bbl,lJ,aBaeMblX C KJlaSHa1'ypbl KONaH,D,Horo 
BH,neOTepMHHaJla . 

Pa60Ta BblnOJltlella B n a6opaTopHH H,neptlblX peal<D.H.A Drum. 

Cooo.~HHe O&.~eHHoro HHCTHTYT3 KAepHWX HccneAoB8HHA. nYOHa 1984 

nepeBO,n O. C. BrIHOrp3.AOBOH 

Zejnalov Sh.S., Sokol E.A • • Smirnov V.I . PI 3-84-454 
A Sys tem for Automation o f Experime nts to Search for Rare 
Nuclear Decay Events by Detecting Mult i ple Neutron Emission 

A descr i plion is given of hardware and so f t ware of an auto 
matic system designed to search for rare nuclear decay events 
by detecting multiple neutron emission. The system consists of 
a neutron detector, a cosmic radiation shield, CAMAC electronic 
equipment, MACAMAC and MERA-6o-30 microcomputers. The system 
software provides the acquisition , analysis and presentation 
of experimental data. The communication between the experimen
ter and system is performed by means of interactive commands 
issued from the keyboard of videoterminal . 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JTNR , 

Collllllunlration of the Joint institule for Nuclear Research. Dubna 198:' 
to' 
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