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I3BEAEH~E 

HaCTo~~aH pa60Ta nOCBR~eHa onHcéHH~ 3neKTpOHHO~ CHCTeM~ AeTeK
Topa He~TpOHOB c nponOP4HOHanbH~MH 3He-C4eT4HKaMH, Hcnonb3yeMo~ 
c 1983 r. B na6opaTop~~ RAepH~X peaK4~~ O~H~ B nOMe~eHH~ c na c
CHBHO~ 6eTOHHO~ 3a~HTO~, cooTBeTcT8y~~e~ 15 ~ BOAHoro 3KB~B~
neHTa /B.3./, AnR perHCTpa4~~ peAK~X C06~T~~ cnOHTaHHoro Aene
H~R, 

Per~cTpa4HR co6~TH~ cnOHTaHHoro AeneH~R B np~pOAH~X o6pa34ax 
3a nocneAHHe 15 neT npHBneKana BH~MaH~e B CBR3H C 3aAa4e~ nO~CKa 

CBepXTRmenwx 3neMeHTOB /C13/, Ha~6onbwaR 4YBCTB~TenbHOCTb pe
rHCTpa4~~ KOTOp~X AOCT~raeTCR no aKTaM MHomeCTBeHHoro ~cnycKa
H~R He~TpoHoB/l/. 

PaHee AnR nO~CKOB C13 Hcnonb30BanHCb YCTaHOBKH, KOTop~e pa
6oTan~ B ycnoBHRX Ae~cTBy~~e~ conRHO~ waXT~ Ha rny6HHe 
1100 M B.3. B 3THX YCTaHOBKax OTCYTCTBOBana B03MomHOCTb aBTOMa
T~4ecKo~ o6pa6oTK~ pe3ynbTaToB nO~CKa, CbeM ~H$opMaUHH npO~3BO

A~nCR c neHT~ caMonHc4a, n03TOMY 4~cno perHcTpHpyeM~x napaMeT
pOB C06~T~R AeneH~R 6~no HeBenHKo!2/, np~MeHRBWHeCR me C~CTe
Mbl KOAHpOBaH~R n03H4H~ C4eT4~KOB He n03BonRnH 3Ha4HTenbHO y aerui
4~BaTb Kon~4eCTBO 3He-c4eT4~KoB B AeTeKTope He~TpoHoB/3/. 

npoBeAeHHe MaCCOB~X H3MepeH~~ np~pOAH~X o6pa34oB B ycnoBHRX 
RAepHo-$~3~4eCKo~ na6opaTopH~ Tpe6yeT C03AaH~R aKT~BHo~ CHCTe
Mbl a auiuru OT KOCMH4eCKoro ~3ny4eHHR, cnocoõuoú OTAenRTb peAKHe 
aKT~ cnOHTaHHoro ?eneHHR B o6pa34e OT $oHa, B~3BaHHoro B3aHMo-· 
Ae~cTB~RMH M~OHOB 4/. YBenH4eHHe Kon~4eCTBa 3He-c4eT4~KoB B Ae
TeKTope AaeT AononH~TenbH~e B03MomHOCT~ nOAaBneH~R $oHa, CBR
3aHHoro c BTOpH4HWMH He~TpoHaMK, o6pa3Y~~HM~CR B 6eToHe, OKPY
ma~~eM YCTaHOBKY. B 3TOM cnY4ae BHeWH~~ PRA 3He-c4eT4HKoB B Ae
TeKTope He~TpoHoB cnym~T AnR perHCTpa4H~ 3THX He~TpoHoB. Pa3
BHT~e ~ccneAoBaHH~ peAKHX RAepH~X npeBpa~eHH~ /YBen~4e~~e 06be; 
Ma 06pa340B np~ nO~CKe C13; HccneAOBaHHe xapaKTepHCTHK cnOKTaH
Horo AeneHHR TpaHC$epM~eB~X RAep; pa3pa6oTKa HOB~X cnoco60B 
nO~CKa paAHoaKTHBHoro pacnaAa TRmen~x RAep, o6ycnoBneHHoro He
coxpaHeH~eM 6ap~~HHoro 4~cna/ IP~qyeT C03AaH~R AeTeKTOpos, Co
Aepma~Hx ? 1000 He -c4eT4~KoB/ 5-7 /. Bce 3TO cTHMynHpoBano C03
AaH~e HOBoro perHcTpaTopa He~TpoHoB, cnoco6Horo pa60TaTb c COT
HRM~ 3He-C4eT4HKOB H AonYCKa~~ero AanbHe~wee YBenH4eHHe HX 4HC

na'AeTeKToP He~TpOHOB, npH H4Hn pa60T~ KOToporo onHcaH B/ 8 / , 
HMeeT MOAynbHY~ CTPYKTYPY H npeACTaBnReT co6o~ C60PKY H3 90 
weCTH rpaHHblX nonH3THneHOBblX 6nOKOB, AnR HCKnlO4eHHR Ba3HMHoro 
an~RHHR B KamAOM 6nOKe nOMe~aeTCR _9a~~4eT4HK c npeAYCH
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n~TeneM ~ RC-~~nbTpOM B~COKOrO HanpRmeH~R. B ueHTpanbHO~ 4aCT~ 
C60pK~ ~MeeTCR nOnOCTb, KYAa nOMe~a~TCR 06pa3eu. B 3a~~C~MOCT~ 
OT ycnoB~~ 3KCnep~MeHTa ~cnonb3Y~TCR ABa cnoc06a per~CTpau~~' 
C06~T~~ AeneH~R RApa - ABa Bap~aHTa pa60T~ AeTeKTopa He~TpOHOB. 
B nepBOM ~3 3T~X cnoc060B np~3HaKOM AeneH~R RBnReTcR per~cTpa
U~R ABYX ~n~ 60nee He~TpOHOB 3He-c4eT4~KaM~ B ~HTepBane Bpe
MP.H~ /~ 100-250 MKC/, KOTopoe xapaKTepHo AnR AaHHo~ C60PK~ ~ on
peAenReTCR BpeMeHeM 3aMeAneH~R, A~~~Y3~~ ~ norno~eH~R TepMan~

30BaHH~X He~TpoHoB. Bo BTOpOM cnoc06e per~cTpaU~R npoBoA~TCR 

nocne nORBneH~R CTapTOBoro c~rHana, B Ka4eCTBe KOToporo ~7nonb

3y~TCR c~rHan coBnaAeH~R ABYX ~n~ 60nee Y-KBaHToB AeneH~R 9/, 
~n~ c~rHan~ OT AeTeKTo~oB oCKonKOB AeneH~R/2,8/. B 060~x cny4a
RX He~TpoHH~~ AeTeKTOp np~MeHRe~cR AnR onpeAeneH~R MHomeCTBeH
HOCT~ He~TpoHoB. np~ nepBOM Bap~aHTe pa60T~ AeTeKTopa per~cTpa
U~R MHomeCTBeHH~X He~TpoHoB cnym~T eA~HcTBeHH~M np~3HaKoM cnOH
TaHHoro AeneH~R. B Ka4eCTBe cTapToBoro c~rHana B 3TOM Bap~aHTe 

~Cnonb3yeTcR ~Mnynbc OT nepBoro 3aper~cTp~poBaHHo!0 He~TpoHa. 
3TOT pem~M pa60T~ np~MeHReTcR AnR per~cTpau~~ peAK~X CO~~T~~ 
cnOHTaHHoro AeneH~R B MaCC~BH~X 06pa3u ax. 

CTPYKTYPHAR CXEMA 3nEKTPOHHOR CHCTEMW,
 
OCYmECTBnR~mER OT60P C06WTHR PEAK~X
 

AKTOB CnOHTAHHOrO AEnEHHR
 

Per~CTpaU~R peAK~X C06~T~~ ChOHTaHHoro AeneH~R np~ nacc~B

HO~ 3a~~Te Bcero B 15 M B.3. HaKnaA~BaeT Ha 3neKTpOHHY~ c~CTe

MY nOB~weHH~e Tpe60BaH~R. OCHOBH~e ~3 H~X - 3TO CH~meH~e ~nna

paTYPHoro ~oHa YCTa~OBK~ ~.~oHa, CBR3aHHoro c KoCM~4eCK~M ~3ny

4eH~eM, ~TO MomeT 6~T~ AOCT~rHYTO nYTeM YBen~4eH~R 4~cna per~CT

p~PyeM~x napaMeTpOB C06~T~R AeneH~R. nonHaR KOH~~rypaU~R 3TO~ 
C~CTeMbl npa aene aa Ha p~c. 1 . 

I 
o, 

PHC. 1. CTPYKTypHaH cxet-ia 3JleKTpOHHOH YCTélIIOU

KH, ocy~eCTBJIHIO~eH oT60~ pe,a.KHx C06blTHH cnou

-rauno r'o ,a.eJIemuI. 
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AnR noesnueuua HaAemHOCT~ pea yn sr aroa orõop a coõsrruü cnOHTaH
Horo AeneH~R per~cTpaTop He~TpoHoB/PH/ n03BonReT KpoMe onpeAene~ 

H~R MHomeCTBeHHOCT~ C06~T~R, T.e. 4~cna 3aper~cTp~poBaHH~x He~T

pOHOB B 3aAaHHOM ~HTepBane BpeMeH~, onpeAenRTb HOMepa cpa60TaB
w~x 3He-c4eT4~KoB, aMnn~TYA~ c~rHanoB, ac~poHoM~4ecKoe BpeMR pe
r~cTpau~~ C06~T~R, BpeMR percTpau~~ KamAoro He~TpoHa OTHOC~Tenb

HO CTapTOBoro c~rHana ~ nocneAOBaTenbHocTb cpa6aTblBaH~R 3He-c4eT
4~ KOB. 

AnnapaTYPH~~ ~OH cy~ecTBeHHo CH~maeTCR KOHCTPyKT~BH~M~ oco
6eHHocTRM~ AeTeKTopa He~TpoHoB /AH/, a ~MeHHO: MOAynbHo~ CTPYK
TYPO~; pacnonomeHV1eM npeAyc~n~TenR HenocpeAcTBeHHO y 3He-c4eT
4~Ka; 3KpaH~pOBaH~eM; ~~nbTpau~e~ ceT~, n~Ta~~e~ npeAyc~n~Tenb, 

~ ceT~ B~COKoro HanpRmeH~R, nOABoA~Moro K 3He-c4eT4~KY; Han~4~

eM TpaKTa ~~Kcau~~ nOMex, B03H~Ka~~~x B n~Ta~~e~ çeT~; opraH~3a

u~e~ eA~HO~ nOTeHu~anbHO~ ~ aC~HxpOHHO~ pa60T~ Bcex Y3hoB YCTa
HOBK~ . 

MeTOA~ CH~meH~R ~OHa He~TpOHHoro AeTeKTopa, eBR3aHHoro e M~O
HaM~ KoeM~4eeKoro ~3nY4eH~R ~ BTOp~4HbIM~ He~TpOHaM~, nOAP06HO 
on~eaH~ B/4 / . AKTHBHaR e~eTeMa 3a~~T~ OT KoeM~4eCKoro ~3nY4eH~R 
/C3KH/ BKn~4aeT B ee6R 10 nnaeT~4eeK~X eU~HT~nnATopOB, 70 ~OTO
3neKTpOHH~X YMHom~Tene~ M eOOTBeTeTBy~~~e 3neKTPoHH1e exeM~ 

/eM. p~c.2/. B OTn~4Me OT AeTeKTopa aKT~BHO~ 3a~~T~' 10/ B C3KH 
KpOMe onpeAeneH~R 3HeprOB~AeneH~R B KamAOM eU~HT~nnRTope npeAye
l"IOTpeHa BO~iMomHoeT b ~~ Ke~pOBaT b n03~U~~ cpaõor aeumx eU~HT~IT11RTO

pos, T.e. oueH~BaTb TpaeKTop~~ nponeTa\KoeM~4eeKoro M~OHa. HOMe
pa n03~U~~ cpa60TaBw~x nnaeT~4eeK~X cU~HT~nnRTopoB nocTyna~T 

BO BxoAH~e 6noK~ PH. AnR .~eKn~4eH~R ~eKameH~~ MHomeeTBeHHoeT~ 

per~eT.pV1pyeMblx C06bIT~~ anekrpouuaa cxeaa n03B0J1f1eT onpenens r s 
coeTOflH~e aKT~BHo~ 3a~~Tbl B HeKoTopoM BpeMeHHoM ~HTepBane AO MO
MeHTa nOflBneH~R MHomeeTBeHHblX He~TpoHoB cnour anaorc AeneH~fI. 

C uenb~ nOB~weH~fI V136~paTenbHoeT~ per~eTpaTopa enOHTaHHoro 
AeneH~fI CT3 B e~cTeMY BKn~4eH AeTeKTop Y-KBaHToB enOHTaHHoro Ae
neH~R /~K/. Per~eTpaU~fI eOBnaAeH~~ Y-KsaHToB ~ He~TpoHoB nOB~wa

e r HaAemHoeTb ~ 3~~eKT~BHoe'Tb or õop a e06bIT~~ cnour aaaoro AeneHl'lfl 
npl'l nO~CKax CT3/ 9 . 

I .. K AunV1 

r'- PKPH 
BXOJl1710 

v-

K PH 

PHc.2. ~YHK~HOHaJIbHaH cxeMa 3rteKTpoHHOH qaCTH aKTHB

HOH CHCTeMbI aanurru OT KOCMHqeCKOrO H3JIyqeHHH •• 
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BKn~4eH~e B 3neKTpOHHY~ C~CTeMY AeTeKTOpa OCKOnKOB AeneH~R 

IDOI n03BOnReT nOnY4aTb nOnHY~ ~H$OpMa4~~'0 np04 e c ce AeneH~R. 

AOnOIlH~Ten bHbl B YCTPO~ CT aa : nepóopar op , rpa<tJ~ 4eCK~~' A~cnne~ 

~ ToA. nOAKIl~4a~TcR K 3BM .4epe3 coor ae r c r ayiouiwe !IlHTep<tJe~cbl/I l- 14 t 

PEr~CTPATOP HE~TPOHOB 

Ha p~c.3 npeAcTaBneHa CTpYKTypHaR cxeMa per~cTpaTopa He~TpO

HOB cnOHTaHHoro AeneH~R. Han~4~e 60nbWorO Kon~4eCTBa yc~n~Tenb

HblX TpaKToB B AeTeKTope He~TpOHOB ~ Tpe60BaH~e oõecrteueuaa no su
weHHO~ HaAe}f{HOCT~ pa60Tbl per~cTpaTOpa He~TpoHoB Bb13b1Ba~T ueoõ
XOA~MOCTb ~cnonb30BaH~R Mar~cTpan'~ kpecrr a per~cTpaTopa B pe}f{~Me 

c4~T~BaH~R B cTaHAapTe KOMnEKC-KAMAK C aAP~Ca4~e~ nor~4etK~M 

cnoc060M/ 15/ . 
C~ r aana OT npeAyc~n~Tene~ 3He- C4eT4~ KOB nocr ynaicr BO BXOAHble 

6noK~ AA-11K, ~Me~~~e no 8 yc~n~TenbH~X TpaKTOB co cxeMaM~ OT
fiop a no a-mnur yne ~ KOMMYTaTopOM Bb1Aa4~ nopRAKoBblX HOMepOB, yka
3~Ba~~~X nbcneAOBaTenbHOCTb cpa6aT~BaH~R yc~n~T~nbH~X TpaKTDB 
4epe3 MarMCTpanb Kpe~Ta. 

Ta~Mep KT-11K Ha 256 MKC ~3MepReT BpeMR nocTynneH~R c~rHana 

OT Ka}f{AOFO He~TpoHa, ~cny~eHHoro 3a ~A~H aKT cnOHTaHHoro Aene
H~R, Aa4~HaR c MOMeHTa nORBneH~R CTapTOBoro c~rHana c T04HOCTb~ 

1 MKC. BpeMA AeTeKT~poBaH~R He~TpOHa 3He-c4eT4~KoM ~3MepAeTCA 

Ta~MepoM TonbKO AnA 8 nepB~X He~tpoHoB. DnA OCTanbHWX He~TpoHo8 

cnOHTaHHoro AeneH~A B OAHOM C06~T~~ ~3MepAeTCA ~x Kon~4eCTBO ~ 
3 

onpeAenA~TGR n03~4~~ cpa60TaBw~x He-C4eT4~KOB.~HTepBan BpeMeH~ 

B 256MKC MO)l{eT 6blTb' auõp au onT~ManbHblM B 3aB~C~MO.CT~ OT apene
H~ }f{~~H~ He~TpOHOB B 3aMeAn~Tene, Hanp~Mep, YMeHbweH AO 128 MKC 

~ ToA· 

PHc.3. CTPYKTYPHaH cxeMa pe~HcTpaTopa MHo~eCTBeHHoro 

HcrrycKaHHH HeHTpoHoB. 

4 

5nOK ~3MepeH~H aCTpOHOM~ -iec «oro ~ "}f{~ aor-o!' BpeMeH~ KB~ 11 f\ 
cnY}f{~T AnA OTMeTK~ MOMeHTa MHO}f{eCTBeHHoro !IlcnYCKaH~~ He~TpOHOB 

c T04HOCTb~ 1 M~H. 

Enox ynpaBneH~A KY-11K n03BOm'leT ocyiuecr enar s KaK "BHYTpeH
H~~", TaK ~ IIBHewH~~" cr ap ru . B 3aB~C~MOCT~ OT ycnoB~I~ axcne
p~MeHTa M~H~ManbHoe 4!1lCnO He~TpoHoB, pe ruc r pauaa KOTOpblX cnY}f{~T j 

np~3HaKOM cnOHTaHHoro AeneH~R, 3aAaeTCR Ha nepeAHe~ naHen~ 6no
Ka ynpaBneH~R. np~ BHYTpeHHeM CTapTe 3anYCK per~CTpaTopa He~Tpo-

HOB npO~3BOA~TCA cpa6aT~BaH~eM n~6oro 3He-c4eT4~Ka. np~ BHeWHeM 
CTapTe 3anYCK per~CTpaTopa npO~3BOA~TCR KaK TaKY-KBaHTaM~, 

~ OCKonKaM~ AeneH~R. B 6noKe KY-11K ~Me~TCR TaK}f{e TpaKT~ <tJ~Kca

.4~~ nOMex, 3anYCKaeM~e nOMexaM~ B n~Ta~~~~ ceT~ ~ cpa6aT~BaH~eM 

C3K~. 

Kpe~T-KoHTponnep KK-11K npO~3BOA~T nocneAOBaTenbHoe C4~T~Ba

H~e ~H<tJopMa4~~, nocTyna~~e~ co Bcex 6noKoB per~CTpaTopa He~Tpo

HOB, ~ nepeAaeT ee 4epe3 B~xOAHO~ pa3~eM, pacnOnO}f{eHH~~ Ha nepeA
He~ naHen~ 6noKa, BO BXOAHO~ per~CTp Kn-11K/II/ AnR HaKonneH~R 
B M~KPO-3BM MAKAMAK/lb/. AHan~3 HaKonneHH~X 3Kcnep~MeHTanbH~X 
AaHH~X MO}f{eT npO~3BOA~TbCff KaK Ha M~Kpo-3BM ~AKAMAK, TaK ~ Ha 
M~KPO-3BM MERA 60-30 c nOMO~b~ Me}f{Kpe~THo~ CBR3~/II/, TeM caM~M' 
3Ha4~TenbHO pacw~pR~TCR B03MO}f{HOCT~ C~CTeM~. nepeAa4a AaHH~X 

~3 per~CTpaTopa He~TpOHOB conpOBO}f{AaeTCR ABYMR ynpaBnR~~~M~ no
TeH4~ anaM~:. IICnOBO rOTOBO" /C r / ~ "CnOBO npu HRTd I Icn/. Jlor a ka 
B3a~MOAe~CTB~R ynpaBnR~~!IlX nOTeH4~anOB RBn~eTCR aC~HxpOHHO~, no
TeH4~an~HO~ ~ OAHOCTopOHHe~, T.e. RBnReTCR Bap~aHTOM TaK Ha3~
BaeMoro pe}f{~Ma HAND-SHAKE. 

KpOMe OCHOBH~X, Ha p~c.3 nbKa3aH~ BcnOMoraTenbH~e 6nOK~: MO
Aynb ~HA~Ka4~~ KE-11K, n03BonR~~~~ BPY4HY~ ~n!ll aBTOMaT~4eCK~ 

c nOMO~b~ BHYTpeHHero reHepaTopa C4~T~BaTb ~H<tJopMa4~~, nocTyna~


~y~ ~3 per~CTpaTopa He~TpOHOB, ~ ~M~TaTOp He~TpOHOB Kr-11K, reHe

p~py~~~~ na4K~ aHanorOBWX c~rHanOB no 8 B~xOAaM, CAB~HYT~X BO
 
BpeMeH~. 3T~ 6nOK~ 06ner4a~T HacTpo~KY 3neKTpoHHO~ C~CTeM~ 

~ KOHTponb ee pa60Tocnocó6HOCT~. B on~CbIBaeMO~ c~CTeMe npeAYCMOT

peHa B03MO}f{HOCTb pacw~peH~A Mar~CTpan~ Kpe~Ta per!llCTpaTOpa He~T


pOHOB c nOMo~b~ 6noKoB-pacw~p~Tene~ Mar~CTpan~, n03BonR~~~X nOA-

Kn~4~Tb HeCKonbKO Kpe~ToB K OAHOMY Kpe~T-KoHTponnepy. •
 
Per~cTpaTop He~TpoHoB pa60TaeT B Tpex pe}f{~Max: pe}f{~Me O}f{~AaH~R 

C06~T~R cnOHTaHHoro AeneH~R, pe}f{~M~ ~3MepeH!IlR MHO}f{eCTBeHHOCT~ 

He~TpoHoB B OAHO~ aKTe cnOHTaHHoro AeneH~R ~ pe}f{!IlMe C4~T~BaH~A 

nocTyn~Bwe~ ~H<tJopMa4~!Il o CO~WT~~ AeneH~R B ~ccneAyeMoM 06pa34e. 
B' pe}f{~Me om~AaH~A YCTaHOBKa HaXOA~TCA B ~CXOAHOM COCTORH~~. 

B pe}f{~Me ~3MepeH~R 4~cna He~TpoHoB nocne nOABneH~R CTapTOBoro 
nOTeH4~ana Mar~CTpanb KOMnEKC-KAMAK per~CTpaTopa He~TpoHoB 6no
K~pyeTcA Ha 256 MKC Ta~MepoM c noreoursio C~ r uana "BUSY 1' (B) . B 3TO 
BpeMA Ha W~Hax ER7-1D np~CYTCTByeT nopAAKoB~~ HOMep 
cpa60TaBwero YCHn~TenbHoro TpaKTa, KOTOPW~ 3aHOC~TCA B per~CTp, 

cooTBeTcTBY~~~~ cpa60TaBweMY 3He-c4eT4~KY BO BXOAHOM 6nOKe 
AA-l1K.OAHoBpeMeHHo B Ta~Mepe B 8-pa3pRAHw~ cAB~roBw~ per~CTp 
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--------- ---
3aHOC~TCA BpeMA per~CTpa4~~ 04epeAHOrO He~TpOHa OTHOC~TenbHO 

CTapTOBOrO c~rHana. no ~CTe4eH~~ ~HTepBana BpeMeH~ 256 MKC 
Kpe~T-KoHTponnep 3anYCKaeT 4HKn~ C4~T~BaH~A KOMnEKC. AApeca 
C4~T~BaeM~X per~CTpOB 3aAa~TCA nQ W~HaM EW1-11 ~ conpoBomAa~T

CA KOMaHAo~ C4~T~BaH~A F(15) H c~rHanOM B. 4epe3 HeKOTopoe Bpe
MA B~pa6aT~BaeTCA nOTeH4~an E51. MOAyn~, xpaHA~~e B CBO~X per~

CTpax AaHH~e o cnOHTaHHOM AeneH~~, ~~CTaBnA~T AaHH~e c aApecye
MblX p~r~CTpOB no W~HaM ERl-6, c~rHanbl Q, X, 'IBLOCK END1' (BE) 
~ 3aTeM nOTeH4~an E52. Kpe~T-KOHTDonnep,nonY4~O nOTeH4~an E52, 
C4~TbIBaeT 4epe3 Mar~CTpanb KOMnEKC- KAMAK 3T~ AaHHble ~ CH~MaeT 

nOTeH4~an E51. MOAyn~ B OTBeT Ha CHAT~e E51 CH~Ma~T nOTeH4~an 

E52, a Kpe~T-KOHTpbnnep Ha4~HaeT B~Aa4Y C4~TaHHoro C~MBona AaH
"1 1 1 HblX ~ A06aBnAeT AO nonY4eH~A He4eTHoro 4~cna eA~H~4 B C4~

T~BaeMOM 6a~Te c nOMo~b~ l-ro pa3pAAa. nocne nepeAa4~ AaHH~x 

no cHrHany BE Kpe~T-KoHTponnep B~AaeT aApec per~cTpa ~n~ MOAynA, 
c KOTOp~X 6~n~ nepeAaH~ AaHH~e. Ecn~ Kpe~T-KoHTponnep B OTBeT 
Ha E51 He nony-raer caraane Q= 1, TO OH CH~MaeT E5 1 ~ A06aBnf-leT 
"+ 1" B anpe c Ha w~t-iax EW. no OKOH4aH~~ pem~Ma C4~TbIBaH~A BO ace 
MOAyn~ nocTynaeT CHrHan c6poca B ~CXOAHoe COCTOAH~e Bce~ YCTa
HOBK~ Z.I /coBnaAeH~e c~rHanOB "Initialize l l ~ "{nh lb l t ",". 

<l>OPMAT cnOBA, C4l'1TbIBAEMOfO l'13 PEfl'1CTPATOPA 
HE~TPOHOB 

4~cno 6a~ToB ~H<t>opMa4~~, C4~TbIBaeMbIX ~3 perwcTpaTopa He~Tpo

HOB,onpeAenAeTcA no <t>opMyne: N = 34+3·n, rAe ~ - KpaTHocTb co

6~T~A AeneH~A /4~cno He~TpoHOB/.
 

Ilepaae 3 6a~Ta /CM. p~c.4/ - 3TO AaHHble, ,C414TblBaeMble ~3 6no
Ka KY~llK no aApecy EW = 1. Ecn~ B nepBoM 6a~Te Ip = 1, TO 3TO 
03Ha4aeT, 4TO õun BHYTpeHH~~ CTapT. 2p = 1 COOTBeTcTByeT aaeui
HeMY CTapTY. Ecn~ oAHoBpeMeHHo lp = 1 ~ 2p = 1, TO 3Ha4~T, 4TO 
3a 10 MKC AO nOABneH~A BHeWHero cTapTa 6~n 3aper~cTp~poBaH, no 
Kpa~He~ Mepe, OA~K He~TpoH. 3p = 1 03Ha4aeT, 4TO BO BpeMA ~3Me

peH~A KpaTHotT~ C06~T~A cnOHTaHHoro AeneH~A 6~na nOMexa B n~Ta~
~e~ ceTH. 4p = 1 03Ha4aeT, 4TO B 3TO me BpeMA çpa60Tana C~CTeMa 

3a~~T~ OT M~OHOB KOCM~4eCKoro ~3nY4eH~A. 5p = 1 noKa3~BaeT, 4TO 
nOMexa B ceT~ ~n~ cpa6aT~BaH~e aKT~BHo~ 3a~~T~ npo~30wn~ B ~H
Tepsane BpeMeH~ c MOMeHTa CTapTa ~ AO 128 MKC nocne CTapTa. 

. 5p = O - TO me caMoe npo~30wno B ~HTepBane BpeMeH~ 128-256 MKC 
nocne CTapTa. 6p = 1 03Ha4aeT, 4TO nOMexa B ceT~ ~n~ cpa6aTblBa
H~e C3Kl'1 npo~30wn~ AO cTapTa. 6p = O 03Ha4aeT, 4TO TO me caMoe 
npo~30wno nocne CTapTa. 

BTpPO~ 6a~T OTpamaeT nonomeH~e TYM6nepOB 6nOKa KY-l1K. B Tpe-
TbeM 6a~Te cOAepm~TCA ~H<t>opMa4~A O 4~cne 3aper~CTp~pOBaHH~X 

He~TpOHOB CO c4eT4~Ka AnA 6~CTporo pacn03HaBaH~A MHomecTBeHHocT~ 

He~TpOHOB, T.e. 4~cna He~TpOHOB, 3aper~CTp~pOBaHH~X B YCTaHOBneH-

HOM ~HTepBane. 
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e p 7 P 6 P 5 p 4 P 3 P 2 P r P
 

I o rio Ilo 110 110 rio rio 110

2 o rio 110 110 1/0 110 rio 110 Jlo.noxonne TYl!.6:TIé~pOB. 
3 o 110 x x 110 110 I/O I/O l1JICJIO lletiTpoHOB.
4 o I x o o o o o 
5 o Õ - o o o o o I FW=I /[nOIc KY-IIK/ 
6 o 110 x x 110 rio r/o rio Jlec. -rac . ! 
? o rio x x rio r/o rio 110 En. lInc. ! 
e o 110 x x jV rio 110 110 .llec. /'.':HH. ! Acrponon.
9 o I/O x x I o rio rio 110 Eu. W1H. !BpeM5I.

Ia 0 1/0 x x 110 1/0 r/o 110 Lec. ~ac. !
Ir o rio x x rio rio rio 110 R~. Gac. ! 
12 o rio x x x rio rio 110 .D.ec. !>UlH. ! E:J.1Boe 
13 o rio x x I/O rio r/o rio M. ! BpOMH.,f.TI-m. 
14 o I X o o o o o . 
15 o o o o o o I o DJ=2 /EnoI< YJ3-IIK! 
16 o 110 x x x X' 110 110. 
17 o rio I/O r/o I/O I/O 110 110 12
r8 o 110 x x x y rio 110 
19 o 110 I/O I/O I/O I/O 110 110 13 
20 o 110 X X X X r/o 110 
21 o 110 I/O r/o I/O I/O rio 110 T4 
22 o 110 X X X X 110 110 " 
23 o 110 I/O I/O I/O I/O rio r/o T5 Bpeuena pcracr
24 o 110 X X X X 110 110 panan HetíTpoHoB 
25 o 110 I/O r/o I/O I/O rio rio T6 ~'n CTT8"TITTlK Q ., O

26 o 110 x x X· X I/O 110 f1<.;-..n CUm'! 

27 o 110 I/O 170 I/O r/o rio 110 17 OTHOCMTe~bHO 
28 o 110 X ~ x X 110 110 , , 
29 o rio I/O I/O I/O r/o rio 110 18 crapTüBoro
 
30 o rio X X x X 110 rio Cl1rHana.
 
31 o 110 I/O I/O r/o I/O rio 110 1'9' 
,02 o I X o o o o o
33 o o o o o I o o EW=4 /~OK KT-IIK/
34 o 110 x 110 110 110 110 110 . 
35 ,o 110 x I/O I/O I/O 110 110 n

36 o I/O I/O 110 I/O. I/O r/o r/o E'v!=Hm.~epy °rie-clIeTlI. 
37 I o o o b o o o 

PHc.4. ~opMaT cnOBa, C~HTbIBaeMoro H3 KpeHT-KoHTponnepa 
perHCTpaTopa HeHTpoHoB. X - He Hcrronb3yeMaH ôHTa /X=O/, 
7p - AorronHeHHe AO He~eTHoro ~Hcna eAHHH~ B 6aHTe, 
8p - KOHe~ cnOBa. 

c 6 no 13 6a~T B~Aa~TcA ~H<t>opMa4~H 06 aCTpoHoM~4ecKoM ~ m~

BOM BpeMeH~ per~CTpa4~~ MOMeHTa MHomeCTBeHHoro ~cnycKaH~A He~T~ 

pOHOB c 1 M~H. AO 99 4, C4~TbIBaeMO~ ~3 MOAynA KB-llK no aApecy 
EW = 2. 

B 6a~Tax c 16 no 31 cOAepm~TCA ~H<t>opMa4~A o BpeMeH~ per~CT

pa4~~ KamAoro ~3 nepB~X 8 He~TpoHoB c MOMeHTa nOABneH~A CTapTO
Boro ~~rHana c T04HOCTb~ 1 MKC B ~HTepBane BpeMeH~ 0-255 MKC, 
C4~T~BaeMO~ ~3 MOAynA KT-l1K no aApecy EW = 4. 

Aanee, Ha4~HaA c 34 6a~Ta, cneAyeT ~H~opMa4~A o nopAAKOB~X 

HOMepax cpa60TaBw~x 3He-c4eT4~KoB, ~ B 5p B~AaeTCA ~H$opMa4~A 

o npeB~weH~~ BepXHero ypOBHA aMnn~TYAo~ c~rHana c COOTBeTCTBY~
~ero 3He-C4eT4~Ka. AApec EW, no KOTOPOMY C4~T~BaeTcA 3Ta ~H$Op
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Ma4~R, COOTBeTcTByeT HOMepy n03~4~~ Cpa60TaBWerO 3He-C4eT4~Ka.
 
B nOCneAHeM pa3Aen~TenbHOM 6a~Te 8p = 1, 4TO 03Ha4aeT KOHe4 cno

Ba.
 

<l>YHKU~OHAnbHbIE CXEMbl OTAEnbHblX MOAY nEiií
 
PEr~CTPATOPA HEiiíTPOHOB •
 

Ha p~c.5 np~BeAeHa <l>YHK4~oHanbHaR cxeMa BxoAHoro 6noKa pe
r~CTpaTopa Hek1TpoHoB AA-ll K. AHanoroBbl~ C~ r aan c npenyc-rrnrrena , 
3aper~CTp~pOBaBwero He~TpoH 3He-c4eT4~Ka, nocTynaeT Ha BXOA ~H ~!BepT~py~~ero yc~n~TenR c peryn~pyeM~M K03<1><I>~4~eHToM yc~neH~R 

~ Aanee Ha BXOA A~<I><I>epeH4~anbHoro A~CKp~M~HaTopa IAUI, KOTOP~~ 
CTaB~T B 111 11 r pa rrep H~>KHerO YPOBHR ITHY1 ~ õnokupye r AA no H~>K

HeMY ypOBH~. 4epe3 HeKOTOpy~ BpeMeHHY~ 3aAep>KKY, Heo6xoA~MY!o AnA 
Cpa6aTbIBaH~R 6nOK~pOBK~ A.à no H~>KHeMY YPOÊlH~, B 111 11' MO>KeT YCTa,	 3 
HOB~TbCR Tp~rrep BepXHero YPOBHR ITBY/, ecn~ c~rHan c He-c4eT~
 

4~Ka npeB~C~T BepXH~~ ypoBeHb. 4epe3 BpeMeHHY~ 3aAep>KKY, paBHY~
 

BpeMeH~ HapaCTaH~R BXOAHoro C~ r aana I. AA a aõnoxapye r ca ~ no aepx

HeMY ypOBH~. B MOMeHT cpa6aTblBaH\.1R THY B pe r ac r o 3aHOC~TCR no

PRAKOB~~ HOMep, np~CYTCTBY~~~~ Ha w~Hax ER7-1D, a no W~He P5
 
B Mar~CTpanb B~AaeTCR npoA~<I><I>epeH4~pOBaHH~~ B <l>opM~poBaTene 1<1>1
 
nepeAH~~ '<I>POHT THY. no ÚJ~He p4 -repea Mar~CTpanb BblAaeTCR nOTeH

uuan c r ap r a , 3anYCKa~~~~ npu "BHYTpeHHeMII c r ap r e Ta~Mep pe r uc r>
 
paTopa He~TpOHOB. 4epe3 256 MKC Bce BXOA~ per~CTpaTopa He~Tpo~
 

HOB 6noKHPY~TCR no~eH4~anoM Ha W~He P3.
 
CHRT~e no r e auu ana ICTapT" npO~3BOA~TCR no cne C4~TbIBaHHR aceü 

~H<I>opMa4~~ ~3 per~CTpaTopa He~TpoHoB c~rHanOM Z· I. B pe>K~Me C4~

T~BaH~R AaHH~X KOMMYTaTOp ynpaBnReTCR CHrHanaM~ Ha W~Hax EWl-3 
~ B OTBeT Ha KOMaHAY EW'~(15) B MOMeHT E51 B~AaeT Ha W~H~ ERl-5 
4eT~pexpa3pRAHw~ nopRAKoB~~ HOMep ~ OA~H pa3pRA,noKa3~Ba~~~~,6~

no n~ npeB~weH~e BepXHero ypOBHR BXOAH~M c~rHanOM. np~4eM aApec 
EW 3aAaeTCR B Ka>KAOM MOAyne AA-llK nepeM~4KaM~ TaK, 4T06~ EW RB
nRnCR aApeCOM pe r ac r pe , c «o r oporo C4~TbIBaeTCR nOPR~KoBbl~ HOMep 
np~ Q = 1, T.e. <l>aKT~4ecK~ RBnRnCR HOMepOM n03~4~~ He-C4eT4~Ka. 

,- - - - - - - - - - - - - - - - - - - - 

:,N0l~ ~ 
I 
i 
I 

I 
I 

o	 ~ T\. ~ ,
 
- - - - - - - - - - - 0- - - - - - - - - - __ .J
 

~ Noe- - - - - - - - - -'- - - - - - - - - - 

L - - - - - - - - ;::LJ ~"... ~ I'
 '} 
,~~P5~PI.
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Pile.5. ~YHK~iloHarrbHaR exeMa AA-) lK. 
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Pile.6. '~YHK~HoHarrbHaR exeMa KT-) lK. 

OAHospeMeHHO c OTKn~KOM Q = 1 B Kpe~T-KoHTponnep nepeAaeTCR c~r

Han BE AnR nepeAa4~ aApeca EW ABYMR 6a~TaM~ B 3BM. 
Ha p~~.6 npeACTaBneHa <l>YHK4~oHanbHaR cxeMa Ta~Mep~ KT-llK. 

Ilos aneuue no r euuu an a IICTapT1 1 paapeurae r npOXO>KAeH~e ~MnynbcoB 

KBap4eBoro reHepaTopa 1 Mr4 B 9-pa3pRAA~~·c4eT4~K, ~H<I>opMa4~R 

c KOToporo ~MnynbcaM~ c W~H~ P5, npoweAW~X cxeMy <l>a3~poBK~, 3a
HOC~TCR B 8x8p cAB~ro~~~ per~CTp IC~/. OA~oBpeMeHHo 4-pa3~RAH~~ 
C4eT4~K C4~TaeT 4~cno 3aHeceH~~ B 5Y<l>epH~~ per~CTpi nepenonHe
H~e 3Toro C4eT4~Ka np~Kpa~aeT CAB~r~. TaK KaK 4~çno 'He~TpoHoB 

B OAHOM aKTe cnOHTaHHoro AeneH~R 06~4HO MeHbwe S, TO cAB~r AO 
nepenonHeH~R 4-pa3pRAHoro C4eT4~Ka npo~3BoA~TCR 4epe3 256 MKC 
nocne CTapTa nOTeH4~anOM E51. nocne nepenonHeH~R 9-pa3pRAHoro 
C4eT4~Ka no W~He P3 B~AaeTCR nOTeH4~an, 6noK~py!o~~~ BXOA~ A~-llK 
~ nepeBoAR~~~ yCTaHOBKY B pe)/(~M C4~TWBaH~R ~H<I>opMa4~~. B 3TOM 
pe)/(~Me 4~pe3 Mar~CTpanl KOMnEKC-KAMAK npO~3BOA~TCR no6a~TH~R 
B~Aa4a AaHH~X ~3 CP no W~HaM ERl-6.B MOMeHT ~oRBneH~R E51. Ko
n~4eCTBO B~AaHH~X 4epe3 Mar~CTpanb 6a~TOB AaHH~x C4~TaeTCR 

4-pa3PRAH~M·c4eT4~KoM, ~ KaK TonbKO Bce 4 pa3pRAa CTaHYT paBHW
M~ 11 1", -rcpe a Ma r~ c r pan b BblApeT CR C~ r aan BE, O~~ Ha4a~~~~, 4TO 
BCR ~H<I>opMa4~R ~3 CP nepeAaHa 4epe3 Màr~cTpanb. 

Q 

P3 

E.S2 

EW' F(15)-ES1.B 
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Pile. 7. ~YHK~HoHanbHaR exeMa KB-)lK. 
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Ha p~c.7 np~BeAeHa ~YHKU~OHanbHaR CXeMa 6nOKa ~3MepeH~R aCT
POHOM~4eCKOrO ~ m~BOrO BpeMeH~ KB-11K. MOAynb KB-11K COAepm~T:' 
AeW~<ppaTOp KOMnEI<C, ABa 48-pa3pRAHb1X C4eT4~Ka, KOMMYTaTOp. Ha 
BXOgW ASYx C4eT4~KOB nocTyna~T HMnynbcw C 4aCToTo~ 1 Mr4 H3 Ta~
Mepa. 4acTb nocTynalOlJ.lHX Ha C4eT4HK m~Boro BpeMeHH HMnynbcoB 
õnoxupyerca nOTe,H4HanOM 115noKHpoBKa" no WHHe P3 ~ CHrHanaMH Z 

H l. KOMMYTaTOp BWAa4~ CTapWHX 15 paspRAOB H3 c4eT4HKOB AnR HH
A~Ka4~H Ha nepeAHe~ naHen~ ~ 4epe~ Mar~CTpanb Kpe~T-KoHTponne

pa no WHHaM ERl-4 ynpaBnReTCR 3-pa3PRAHwM C4eT4~KOM, perHCTpH
pylOlJ.lHM 4Hcno BWAaHHWX 6a~TOB B Mar~CTpanb. ~a3~poBKa BWAa4M 
AaHHWX 4epes Mar~CTpanb npO~3BOAHTCR Ha R- S-T~Hrrepe, KOTOpW~ 

BWAaeT nOTeHUHan ES2 8 MOMeHTW ~peMeHH, COOTBeTCTBYIOlJ.l~e nonom~

TenbHOMY nepenany BblXOAa nepsor-o paaonna C4eT4HKa aCTpOHOMH4ec
Koro BpeMeHH, AnR HCKnlO4eHHR c60eB npH C4HTWBaH~H AaHHWX. 

u 
~ 

w 
c:: 

L 
o 
x:: 

z 

128 MKC 
256 MKC 

CTAPT 
CLjET ~HY 

EW=1 

EWoF(15j-FS1·B 

PHc.8. ~YHK~HOHarrbHaH cxeMa KY-IIK. 

Ha PHC.S npeACTaBneHa $YHKU~OHanbHaR cxeMa 6nOKa ynpaBneHHR 
KY-11K. MOAynb KY-11K cOAep>K~T ABa npOAneBalOUlHx OAHOBH6paTopa 
Ha 300 MKC, BWXOAW KOTOpWX MorYT nocTynaTb KaK Ha WHHW Z H I, 
nepeBOARlJ.lHe perHcTpaTop He~TpOHOB 8 pemHM O>K~AaHHR,TaK ~ B TpaKT 
~HKcaUHH nOMex. no .npoweCTB~H ~HTepBana BpBMeH~ 256 MKC 2-pa3
PRAHW~ cAB~roBw~ per~CTp YCTaHaBn~BaeT perHCTpaTOp He~TpoHoB 

B pem~~ O>K~AaHHR, ecnH 4~tno 3aperHCTpHpOBaHHWX He~TpoHoB MeH~

we 4Hcna /0,1,2,3/, ycTaHoBneHHoro Ha nepeAHe~ naHenH 6nOKa 
KY-11K. C4eT4~K He~TpoHoB cnY>K~T OAHOBpeMeHHO 4-pa3pRAHwM C4eT
4HKOM nopRAKOBoro HOMepa cpa6oTaBwero YCHnHTenbHoro TpaKTa. 
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( PHc.9. ~YHK~HoHanbHaH cxeMa KK-l IK. 

npH pa60Te c BHeWHHM CTapTOM B cnY4ae, ecnH OH He nOATBepAHT 
paHee nORBHBWH~CR BHYTpeHHH~ CTapT OT B03MO>KHOro cpa6aTWBaHHR 
3He-C4eT4HKa B HHTepBane BpeMeHH 10 MKC, TO npOH30~AeT c6poc 
BHYTpeHHero CTapTa CHrHanaMH Ha WHHax Z ~ I. B npoTHBHOM cny4ae, 
B cooTBeTcTBYIOlJ.leM pa3pRAe cnOBa AaHHwx perHcTpaTopa He~TpoHoB 

3anHCblBaeTCR 111 1 1 • 3TO n03BonReT YMeHbwHTb nonocy nponYCKaHHR 
YCHnHTene~ CTapTOBoro CHrHana AnR CHH>KeHHR HX 4yBcT~HTenbHocTH 

I 

K HaBOAKaM. 
H~ pHc.9 npeAcTaBneHa $YHK4HoHanbHaR cxeMa Kpe~T-KoHTponnepa 

KK-11K, a Ha pH C. 10 noxaa auu BpeMeHHbl.e COOTHoweHHR, nORCHRIOLI.\He 
pa60TY KK-11K. no npowecT~HH HHTepBana BpeMeHH H3MepeHHR 256 MKC 
MHomeCTBeHHoro HcnYCKaHHR He~TpOHOB H npH perHCTpa4HH HX 4Hcna, 
60nbwero, 4eM 4Hcno, YCTa~OBneHHoe Ha nepeAHe~ naHen~ 6nOKa yn
paBneHHR, npO~3BOA~TCR 3~nycK reHepaTopa 4HKnOB KüMnEKC-KAMAK 
nOTeHQHanOM Ha WHHe P3. ~~HepaTOp 4HKnO B COAep>KHT CTapT-CTonHWn 
reHepaTOp 10 Mr4, cABHroBw~ perHCTp H WH$paTOp KOMaHAKüMnEKC
KAMAK, a TaK>Ke Bblpa6aTblBaeT CH rHan 11+ '11, nOcTynalOUlH~ ripa BE = , 
B 12-pa3pRAHw~ C4eT4HK /C4 12p/. Ecn~ H3 MOAynR B OTBeT Ha no

i TeHUHan ESl noc rynaer ~HrHan Q=l, rpur rep Cf CTaBI'1TCR B II'II,H ne 
peAHHM ~POHTOM nOTeH4Hana ES2 AaHHwe,npHCYTCTBYIDUlHe Ha WHHaxI ERl-6,3aHocRTcR B perHCTp.nO OKOH4aHHH ES2 nORBnReTCR nOTeH4Han 

Cr,OAHOBpeMCHHO npOH3BOAH1"CR OCTaHoBKa reHepaTopa 4HKnOB KüMnEKC
KAMAK. BHeWHee YCTPO~CTBO, npHHRB ÀaHHble ·H3 perwcrp a c nOMOlJ.lblO 

I
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nOTeH~~ana cr, BWCTaBDfleT OTBeTHW~ nOTeH~~an cn, CH~Ma~~~~ cr.
 
TonbKO nocne CHRT~H nOTeH~~ana cr BHeWHee YCTPO~CTBO CH~MaeT
 

nOTeH~~an cn. CHHT~e cr ~ cn 3aKaH4~BaeT ~~Kn KüMnEKc-·KAMAK.
 
Ilo-r e nua an "KOHe~ cno aa" /KC/ 3aAaeTCR nepeMbl4KaMI-1 B õnoxe
 

KK-11K 1-1 3aB~CI-1T OT 4~cna 3He-C4eT4~KOB B AeTeKTope He~TpOHOB.
 

3AKnfOLJEH~E 

ün~caHHaR B 3TO~ pa60Te YCTaHOBKa AnR nO~CKa CT3 B np~pO~HWX
 

06pa3~ax paCC4~TaHa Ha npoBeAeH~e An~TenbHWX 3Kcnep~MeHTOB.
 

AnnapaTYPHwe B03MomHOCT~ ,3anomeHHwe B C~CTeMY, n03BO~R~T npo
rpaMMHWM~ cpeAcTBaMI-1/ 17 , 18 cy~ecTBeHHO CH~3~Tb $OH AeTeKTopa 
He~TpOHOB. B· pe ayn sr ar e I-1cnon b30BaH~H naccu BHOli1 ~ aKTI-1 BHO~ a auiu
TW ~ AOnOnHI-1TenbHOro aHan~3a Bçex Ha6n~AaBW~XCR C06WTI-1~ Ha 3BM 
~OH AeTeKTopa He~TpOHOB CH~meH np~MepHO B 1000 pa3 no cpaBHeH~~ 

c pa60To~ B He3a~l-1~eHHOM nOMe~eHI-1~ 1-1 AOBeAeH AO 0,7-1 ,0-KpaTHo
ro C06blTI-1R B CYTK~. np~ 3TOM 3~~eKTI-1BHOCTb pera crp auua cnOHTaH
Horo AeneH~H no MHomeCTBeHHWM He~TpoHaM /nepBw~ Bap~aHT pa60Tw 
AeTeKTopa He~TpoHoB/ COCTaB~na: AnH 238U - 0,2 ~ AnH 252Cf -0,5. 
np~ TaKOM YPOBHe ~oHa MomHO YBepeHHO per~CTp~pOBaTb ABa MHomeCT
BeHHWX He~TpOHHWX C06WT~H B AeHb c 4~cnOM 3aper~CTp~pOBaHHWX 

He~TpOHOB B KamgoM C06WT~1-1 He MeHee 2. 3TO COOTBeTcTByeT 4YBCT
1'3BI-1TenbHOCTI-1 10- r/r aTOMOB rl-1nbTeT~4eCKoro CBepXTHmenoro 3ne

MeHTa B npeAnonomeHI-1I-1, 4TO ero nep~OA nonypacnaAa paBeH 109 neTo 
HI-13KI-1~ c06CTBeHHW~ ~OH n03BonReT ~cnonb30BaTb YCTaHoBKj AnR 

1-13Y4eH~R ,B3a~MOAe~CT B~H KOCM~ 4eCKoro ~3nY4eHI-1H c Be~eCT BOM. "'p as
pa50TaHH~R C~CTeMa per~CTpa~l-1~ MHomectBeHHWX He~TpOHOB B cnY4ae 
He06xOAI-1MOCTI-1 /Hanp~Mep, AnR nO~CKa pacnaAa HYKnOHa ~n~ oc~~n

nR~1-11-1 He~TpOHaHT~He~TpOH/ MomeT 6blT'b pacurape ua AnR oaõor u c CY
~eCTBeHHO 60nbW~M /~ 1000/ 4~cnOM 

3 
He-c4eT4~KoB. ~aKT~4~CKI-1 Ta-

KaR paCWl-1peHHaR CI-1CTeMa 6YAeT cOAepmaTb HeCKonbKO on~caHHWX BW
we perl-1CTpaTOpoB, pa60Ta~~l-1x napannenbHO, 4Td6w YMeHbWI-1Tb MepT~ 

Boe BpeMR, 3aTpa41-1BaeMOe Ha onpoc BXOgHWX 6noKoB. 

ABTOP BwpamaeT rny60KY~ 6naroAapHocTb n.n.LJenHoKoBY,
 
r.M.Tep-AKonbRHY ~ o.B.~e~~noBY aa noneaaue 06cymAeHI-1H '1-1 noxoun,
 
B pa60Te.
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CMHPHOB B.H. Pl3-86-588 
3.neKTpOHHaH CHCTer-JG peniCTpai~HII pe!J,KHX Hf~epHb!X 

npeBpall\CHHH no NHOJKCCTBCllllblN Hefi.'rpOHHb!N C06b!THHM 

OnucbiBaeTCH 3.neKTpOHHa>.! cncTeMa perHCTpaqllii pegKHX aKTOB 
CnOHTaHHOrO IJ,eJieHHH no MHOJKeCTBeHHhlM HeHTpOHHhlM C06hlTHHM, Bhl
HO.f!HeHHaH B CT aH!J,apTe KOMIIEKC- KAMAK. r\eTeKTOP Hefi.TpOHOB' co
.o;epJKa<;,HH 90 

3
He-c'l.eT'-!HKOB, pacnOJIOJKeH B noMell\eHHH C naCCHBI!Oi:J: 

6eTOHHOH 3all\HTOH, COO'! BCTCTBYIO!l\eH 15 N BO,[\HOro 3KBHBaJieHTa. 
3neKTpOHHaH CHCTeMa KOI!TpOJIHpyeT COCTOHHHe TIHTaiO!l\CH CeTH H na
paMeTpb! aKTHBIIOfl 3all\HTbl OT KOCi'IH'-!eCKOro H3Jiy'Ie!IHH, KOTOpaH BKJl!O 
'-!aeT B ce6R I 0 nnacTHlJeCKHX c'I\HH f'HJI!JHTopoB c 70 t"jJOT03JieKTpOHl!bi
i'IH y~1HOJKHTenHMH. 

Pa6oTa BbiTIOJlHeHa B Jla6opaTopHH H!J.epHbiX peaKLJ,Hl1 OHHH. 

Coo6weHHe 06oeaHHeHHoro HHcnnyra 11/lCpHbiX HCCJieaoHaHHii. lly6Ha 19R6 

ITepeBo.o; O.C.BHHorpagoBo!'i 

Smirnov V.I. 
Electronic Device for Registration of 
Nuclear Transformations by Detecting 
Neutron Events 

Rare 
Multiple 

Pl3-8o-588 

£electronic device intended for registration of rdre events 
of spontaneuos fission by detecting multiple neutron emission 
is described. This device has been performed in COMPEX-CAMAC 
standard. The neutron detector includes 90 

3He filled counters 
and is situated in a room with passive concrete shielding of 
about 15 m thick water equivalent. The device controls a state 
of feeding source and the indexes of active cosmic radiation 
protection, which includes 10 plastic scintillators with 70 pho 
tomultipliers. 

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