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l. BBE,IJ,EHHE 

PerncTpa1..11-1.A MHOlKeCTBeHHblX HeihpOHHblX C06blTHH npeACTaBmleT 
co60111 OAHH 1-13 Ha1-16011ee 3¢>¢>eKTHBHblX cnoco6oB Ha6J110AeHH.A peAKHX 
co6b1T1-1111 cnoHTaHHoro AeJ1eH1-1.A. npe1-1My~ecTBa 3Toro cnoco6a npo.Ae­
Jl.AIOTC.A B Ha1-16011bwe111 CTeneHH np1-1 l-13Y4eHHl-1 cnoHTaHHO~O AeneHH.A 
aTOMHWX .AAeP B MaCCHBHWX o6pa31..1ax, B 4aCTHOCTH, np1-1 no1-1cKax 
CBepXT.AlKeJlblX 3JleMeHTOB /CT3/ B npHPOAe111. C noMO~blO YCTaHOBKl-1' 
BKJ1I04alO~eH. nponop1..11-10HaJ1bHWe C4eT41-1KH HeHTPOHOB, 3anonHeHHWe 
8He, YAaJlOCb nony4HTb HaHBWCWY~ 4YBCTBHTeJlbHpCTb HHCTpyMeHTanb­
Horo no1-1cKa CT3 - 10-16 r/r 12:<t>oH He~TpoHHoro AeTeKTopa B 3THX 
3KCr,epHMeHTax COOTBeTCTBOBaJl HaGJ110AeHHIO OAHOro co6blTl-1.A cnOHTaH­
Horo AeneHH.A B roA. nony4eH1-1e TaKo'A BblCOKOH 4YBCTBHTeJlbHOCTl-1 
OKa3aJlOCb B03MOlKHWM 6naroAaP.A HCKJ1~4eHHIO ct>oHa KOCMH4eCKHX ny-
4ei1 3a C4eT noMeu~eHH.A ycTaHOBKl-1 B COJl.AHYIO waxTy Ha rny61-1Hy 
1100 M BOAHOro 3KBHBaJleHTa. finaroAaP.A Hl-13KOH BJlalKHOCTl-1 noMe~e­
Hl-1.A 1-1 noCTO.AHHOH TeMnepaType, B COJl.AHOH waxTe YAaBaJlOCb TaKlKe 
nony4aTb 04eHb Hl-13KHH ypoBeHb ¢oHa, CB.A3aHHOrO C npo6o.AMH 1-130-
Jl.ATOPOB 8He -c4eT4H KOB. . 

,/J,Jl.A noHCKOB CT3 B reonor1-14eCKHX 060eKTaX 1-1 B nPOAYKTaX nepe­
pa60TK~ TepManbHWX BOA a fla6opaTop1-11-1 RAepHwx peaK1..11-1111 OHHH 
6wn rioCTpOeH HeHTPOHHWH AeTeKTOp, KOTOPWH pa6oTaeT a noMe~eHHl-1 
C 6eTOHHOH 3a~1-1TOH TOJl~HHOH B 15 M BOAHOro 3KBHBaneHTa13 :<t>oH 
HeHTPOHHWX C06WTHH C ~HOlKeCTBeHHOCTblO ~ 2 AJl.A 3Toro AeTeKTopa 
AocT1-1ran 1 cyT-1. no11y4eH1-1e TaKoro ypoBH.A ¢>oHa Tpe6oaano T~a­
TenbHoro OT6opa Bcex MHOlKeCTBeHHWX HeHT~OHHWX co6WTHH 141 . npi,,i 
3TOM YAaBaJlOCb BW.ABH~b <l>OHOBOe co6WTHe OT .AAePHWX B3aHMOAeAcT­
BHH 6wcTpwx HeHTPOHOB, reHep1-1poaaHHWX B 6eTOHHOH 3a~HT~, 1-1 3Ha-
4HTeJlbHO CHl-131-1Tb BJll-1.AHHe ct>oHa, CB.A3aHHoro C npo6o.AMl-1 °1-130Jl.ATO­
poa8He-c4eT4HKOB. 3neKTpH4eCKHe npo601-1 OCJlOlKH.AJll-1 H3MepeHH.A, 
npoH3BOAHMWe B noMe~eHHH, noABeplKeHHOM 3Ha4HTeJlbHWM Kone6aHH.AM 
enalKHOCTH B03Ayxa. HopMaJlbHaR pa6oTa ycTaHoBKH B yc11001-1.Ax Ao­
CTHlKeHH.A HH3Koro YPOBH.A ct>oHa Tpe6oaana TaK)l(e noCTO.AHHoro KOHT­
POJl.A 3a cocTO.AHHeM ecex 8He -c4eT.4HKOB 1-1 1-1x 3neKTpoHHblX cxeM. 
0T6op Hei1TPOHHblX co6blTHH 1-1 KOHTPOJlb pa60Tbl yc'TaHoBKl-1 0611er4a­
JlHCb 6nar6AaP.A ee aBTOMaT1-13a1..11-11-1. 

B HaCTO.A~eH 3aMeTt<e OnHCblBaeTC.A pa6oTa OAHOH 1-13 nepBblX 
/no Bl)e'MeHH 1-1cno11H,eH1-1.A/ CHCTeM aBTOMaTH3a1..11-11-1. 
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2. HEATPOHHMA aETEKTOP 

AeTaJlbHOe onHCaHHe AeTeKTopa MHO)l{eCTBeHHblX HeHTpOHOB AaHo 
B pa6oTe 131• 3AeCb Mbl KpaTKO OCTaHOBHMCR Ha npHHI.IHne pa60Tbl 
AeTeKTopa Hero 3JleKTPOHHOH annapaTypbl, nOCKOJlbKY 3TO CYUleCT­
BeHHO AJlR aBTOMaTH3al.lHH H3MepeHHH. 

.[leTeKTOP /CM. p1,1c:0l/"npeAcTaBI1RJ1 co60H · 1.1H11HHAPH4eCKHH. 6noK 
J,13 oprcTeKna, B 1.1eHTpe KOToporo HaXOAHJlCR o6ceM AilR HCCJleAye­
MOro 06pa31.1a. BoKpyr 3Toro 4YBCTBHTenbHoro o6aeMa s· oprcTeKne 
noMelllanocb 56 3He -c4eT4HKOB. C4eT4HKH pacnonar'am-1cb no 14 WTYK 
Ha 4eTblpex OKpy)l{HOCTRX AHaMeTpOM 244, 318, 382 J,1 418 MM. 3neKT­
pOHHaJ'-l .cxeMa .(leTeKTopa COAep)l{aJla YCHJ1J,1TeJlbHble TPaKTbl AilR Ka)l{­
AOro H3 56 3He -c4eT4HKOB. Op1,1 noRsneHHH 1-1Mnynbca H.a BblXOAe Ka­
Koro-nH6o 1,13 3THX TPaKTOB .cxeMa perHCTpl-1posana HMnynbCbl,nOcTy­
nHBWHe s Te4eHHe 128 MKC c ·rno6oro 1,13 3 He -c4eT4HKOB. Ecm-1 nocne 
nepsoro /cTapTosoro/ cHrHana 3a apeMR ti.. t = 128 MKC APYrHe HM-· 
nynbCbl He 6btnH 3aperHCTPHPOBaHbl, C06blTHe C4HTanocb OAHH04Hb1M. 
B npOTHBHOM cny4ae, KOrAa 3a epeMR t-..t nocTynanl-1 HOBble l-1MnynbCbl 
/OAHH, AB a HJlH 6onee/, C06blTHe. C4HTanocb MHO)l{eCTBeHHblM J,1 pe­
rHCTp1,1poaanocb KaK co6blTHe cnoHTaHHoro AeneHHR. Op1,1 TaKOM 
cnoco6e Ha6rnoAeHHR co6b1TJ.1H cnoHTaHHoro AeneHHR ~epoRTHOCTb 
J,1X perHCTPaLIHH 3aBHcena OT 4l-1CJ1a HeHTPOHOB, HcnycKaeMblX npH 
cnoHTaHHOM AeneHHH 1-1ccneAyeMoro HYl<nHAa, H OT aepORTHOCTH pe­
rHCTPaLIHH OAHH04HblX HeHTPOHOB. AnR AaHHoro AeTeKTopa aepORT­
HOCTb perncTpal.lHH OAHH04Hb1X HeHTPOHOB paBHRJlaCb O, 48. Co6blTl1R 
cnoHTaHHoro AeneHl-1R perHCTpHposanHCb c aepoRTHOCTb 0,23 AilR 238u 1-1 0,54 AnR 252cc. · 

AnR Ka)l{AOro co6b1Tt-1R /OAHH04Horo 1,1 MHO)l{eCTBeHHoro/ 3JleKTPOH­
HaR CXeMa perHCTpHpoaana KOAbl acex C4eT4HKOB, C KOTOPblX nocTy­
nan1,1 HMnynbCbl, aMnJlHTYAbl ac:ex HMnynbCOB J,1 l-1HTepaaJ1bl apeMeHH 
Me>KJly noRsnettHeM cTapTosoro HMnynbca 1,1 scex APyr1-1x HMnynbcoa. 
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TaK)l{e ¢HKCHposanacb MHO)l{eCTBeHHOCTb co6WTHR, 4HCJ10 C4eT4HKOB, 
AaBWHX HMnyJlbCbf, H BHOCHJlaCb MeTKa B CJ1y4ae nocTynneHHR HMnynb­
ca OT CHCTeMbt 3alllHTbl, perHCTPHPYIOllleH npOXO)l{AeH1,1e KOCMH4eCKHX 
MIOOHOB. Anf-l pa6oTw 6e3 3BM 3neKTPOHHaR.cxeMa HMena 6y¢epHyio 
naMRTb /256 6aHT/, B KOTOPYIO 3anHCblBam1cb TOJlbKO KOAbl MHO)l{ecT­
BeHHblX co6WTHH. 41,1cno OAHH04HWX co6blTHH 3anoMHHanocb C4eT-
1mKOM. 

3. ABTOMAH13AL\I-Hl H3MEPEHHA H PE3YJlbTATbl 

ABTOMaTH3al.lHR H3MepeHHH 6b1na BblnOJlHeHa Ha 6a3e 3BM MERA 
60-30 c CHCTeMOH nep1,1¢ePHHHOro o60PYAOBaHHR /rH6KHH AHCK, 
KacceTHblH MarHHTO¢~H, nep¢opaTop, ¢oTOC41,1Tb1BaTeJlb, TeneTaHn, 
AHcnneH/. OpoMe)l{yT04HblH 6noK KJl-11 K 151 cny)l{1,1n AilR c.B.R3H 3BM 
C 3JleKTpOHHOH cxeMOH HeHTpOHHoro AeTeKTOpa. . 

C03AaHHaR CHCTeMa n~orpaMM COCTOHT 1,13 nporpaMMW c6opa AaH­
HblX, o6pa6oTKH pe3yJlbTaTOB H3MepeHHH, npoaepKH nony4eHHblX co-
6WTHH Ha B03MO)l{HOCTb HX noRBneH~R 3a C4eT MMKponpo6oea B C4eT-
4HKax. Bee nporpaMMW 3an1,1caHw Ha R3WKe AcceM6nepa 1,1 xpaHRTCR 
Ha rH6KOM AHCKe. Cxe~w anropHTMOB 3THX nporpaMM npMBeAeHbl 
Ha p1,1c.2. 

OporpaMMa c6opa AaHHblX HaKann1,1aaeT a 6y¢epHOH naMRTH 3BM 
ace nepBH4Hble AaHHwe 0~ OAHH04HblX 1,1 MHO)l{eCTBeH~blX co6WTHRX 
1,1 3aTeM nepen1,1cwaaeT 3TH AaHHwe Ha rH6KHH AHCK ¢~Hn 3a ¢aAnoM. 
Ka)l{AblH ¢aHn AaHHblX COAeP)l{HT OKOI10 400 co6blTHH. 3To AOCTaT04HO 
AJl.R c6opa 6onbworo 4~cna co6b1THH c 1.1enb10 nocneAYIOUlero aHan1,13a 
pe3yJlbTaTOB M KOHTPOilR ycnoBHH pa6oTW ycTaHOBKH BO speMR 1,13-
MepeHHH. nnR Ka)l{AOro co6blTHR nporpaMMa c6opa AaHHblX 3anHCblBaeT 
aCTPOHOMH4eCKoe apeMR C T04HOCTblO AO 20 MC. 3TO noMoraeT KOHT­
ponMpoaaTb,pa6oTY scex c4eT4HKoB a nio6oe apeM.R. 
Ha 3KpaHe AHCnneR nporpaMMa c6opa npeAcTaBnReT 41,1cno HMnynb­
coa, nocTyn1,1aw1,1x c Ka)l{AOro 1,13 3He -c4eT4HKOB 3a apeMR 1,13Mepe­
HHR. Ha p1,1c.3 npHBeAeHa KapTHHa C 3KpaHa AMCnneR, nony4eHHaR 
BO BpeMR H3MepeHHR ¢o~a. 113 3TOH KapTHHW RCHa pa6ora ABYX 
nonoBHH AeTeKTopa, 4eTblpex PRAOB 1,1 acex C4eT4HKOB. BHAHO, ,4TO 
see C4eT4HKH pa6oTalOT HOpMaI1bH0,3a HCKill04eHHeM C4eT4HKOB C aA­
pecaMH 143, 227 1,1 247. KpoMe Toro, o4eBHAHo, 4TO cKopoCTb 
C4eTa HMnYJlbCOB AilR C4eT4HKOB, pacno110)1{eHHblX BO BHeWHHX PRAaX 
/3-A 1,1 4~A PR~W/, 6onbwe CKOPOCTl,1 C4eTa BHYTPeHHHX C4eT4HK08. 
3To CBR3aHO C' TeM, 4TO ¢OH 4aCTH4HO o6ycnoaneH 6blCTpblMM 
HeHTPOHaMH, reHePMPOBaHHblMH B 6eTOHHOH 3aUlHTe B pe3yJ1bTaTe 
RAepHblX B3aHMOAeHCTBHH KOCMH4eCKHX MIOOHOB 141 • . 3Ta KOMnoHeHTa 
noTOKa 6blCTPblX HeHTPOHOB He Koppen1,1pyeT c CHrHanaMH OT CHCTeMbl 
nnaCTH4eCKHX CL1HHTHI1J1RTOPOB, npeAHa3Ha4eHHblX AilR 3alllHTbl YCTa­
HOBKH OT KOCMH4eCKHX ny4eH. 

B npo1.1ecce 1,13MepeHHH 6b1110 o6Hapy)l{eHo, 4TO a Tex cny4aRx, 
KOrAa no TeM HJlM HHblM npH4HHaM CHrHanbf OT OAHoro 1-13 nnaCTH4e-
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PHc. 4 • .[{HarpaMMa pacne•IaTKH MHOJKecTBeHHOI'O co6b!THH. 

CK11X C1..111HTl1/1JlRTOPOB He nOCTYna1111 Ha cxeMy Bblpa6oTKl1 MeTKl1. 
B03pacTa/la CKOpOCTb nocTyn11eHl1R 11MnyJ1bCOB oT 3 He-c4eT411KOB, 
pacnO/lO>KeHHWX B61111311 3Toro C1..111HT11/1JlRTOpa. 3To noKa3WBaeT, 4TO 
4aCTb noToKa 6blCTPblX HeihpoHOB' nocTynaKlUll1X OT OKpy>Kal0~11X CTeH' 
KOppe1111pyeT C 3apR>KeHHblMl1 4acT111..1aM11 11/111 >KeCTKl1M11 y-KBaHTaMl1, 
KOTopwe per11cTp11py10TCR n11acT114eCKl1Ml1 CL1l1HTl1/1JlRTOpaM11. 

noc11e OKOH4aHl1R 113MepeHl1"1 C noMO~blO ni:~orpaMMbl o6pa6oTKl1 
AaHHWe C411TWBalOTCR C r116Koro A11CKa 11 o6pa6aTWBalOTCR ¢ai111 3a 
¢ai1110M. OporpaMMa HaXOA11T MHOmeCTBeHHWe co6WT11R, aHa1111311pyeT 
aMnJl~TYA~ 11 apeMR nocTynneHl1fl OA11H04HWX 11Mny/lbCOB B 3aAaHHWX 
11HTepaanax apeMeH11 /T/ AO 11 noc11e MoMeHTa noRB11eH11R Ka>KAOro 
MHO>KeCTBeHHoro C06b1Tl1R. B KOHi.ie Ka>KAOro ¢ai111a OHa cpaaH11BaeT 
411C/10 OA11H04HWX 11Mny/lbCOB, nocTyn11aw11x OT Ka>KAOro 3He-c4eT411Ka, 
C Ha116011ee BepoRTHblM 411C/lOM, B3RTblM 113 Ta61111L1bl. __ 8 pe3y11bTaTe 
npOl13BOAl1TCR OT6op C4eT411KOB, 11Mel0~11X Ml1Kponpo6011. no OKOH4aH1111 
o6pa60TKl1 nporpaMMa npoaepReT C4eT OA11H04HblX 11Mny/lbCOB 3a ne­
P110A apeMeH11 T /Hanp11Mep, T = 1 4 / AllR acex C4eT411KOB, KOTo­
pwe y4aCTBOBa1111 B MHO>KeCTBeHHWX co6WT11RX. 

Pe3Y/lbTaTW o6pa60TKl1 3anoMl1HalOTCR Ha r116KOM A11CKe 11/111 ne4a­
Ta10TCR Ha 6yMare no A11arpaMMe, noKa3aHHoA Ha p11c.4. 3T11 pe3ynb­
TaTw BK/ll04alOT cneAYIO~YIO l1H¢OpMa1..11110 0 Ka>KAOM MHO>KeCTBeHHOM co6w­
T1111: KOAbl C4eT411KOB, y4aCTBOBaBW11X B co6blTl111 (Ni). aMnll11TYAbl 
l1Mny11bCOB (Ai)• 411C/10 Hei1TpoHHWX 11MnY/lbCOB (MHO>KeCTBeHHOCTb 
C06b1Tl1R) (nn), 411C/10 3He -c4eT411KOB, y4aCTBOBaBWl1X B C06b1Tl111 (nc), 
BpeMR noc·Tyn11eH11R C06b1Tl1R /4' Ml-1H' c/' speMR 61111>Kai1wero OAl1-
H04Horo 11Mny11bca /l.f, Ml-1H, c/, aMn1111TYAbl 61111>KaAw11x no speMeH1-1 
OAl-1H04HblX 11Mny11bCO.B (a I ) , 411C/10 11MnY/lbCOB, nocTyn11aiu11x OT C4eT-
411Ka N 1 3a 4ac AO (v

1
) 11 noc11e (v 1 ) nocTynneH1-1R co6bn11R. 

Op11 HOpMa/lbHWX YC/lOBl1RX pa6oTw Hei1TPOHHoro AeTeKTopa ¢OH 
OAl1H04HblX 11MnY/lbCOB COCTaB/lR/1 ~ 100 4 - 1 . B nepec4eTe Ha OA11H 
C4eT411K CKOPOCTb nocTynneHl1R 11Mny/lbCOB ¢oHa COCTaB/lReT, rpy6o 
roaopR' 2 4 -1 .. BepoRTHOCTb nocTyn11eHl1R ABYX 11MnyJlbCOB C OAHo­
ro C4eT411Ka 3a KOPOTK11H 11HTepBa/l speMeHl1 /Hanp11Mep, 5 M11H/ npe­
He6pe>K11Mo Mana. C APY~OA CTOPOHW, 113y4eH11e B Te4eHl-1e 4 AHeA 
CTaTl1CTl14eCKoro pacnpeAe11eH11R BO speMeHl-1 11MnyllbCOB C4eT411KOB, 
11cnb1Twsaio~11x M1-1Kponpo6011, noKa3a110, 4TO 3To pacnpeAe11eH11e co­
OTBeTcTaoaano pacnpeAe11eH1110 OyaccoHa co cpeAH11M Kt= 2,8 M11H 

6 

j 
I 

I 
, r 
I iii 

. ~r 
' 

r 
!~ 

I 

20i 

160 

,---------------.PHc,5. PacnpegeneHHe HHTepBaJIOB 

BpeMeHH /~t/ Mex<,IJ;Y napaMH coceg­

HHX HMIIYnhCOB MH 3He-cqeTqHKOB, 

HCIIblTb!BaIOIIIHX MHKponpo6oH. 

.... 120 
>Q) 
::,-
u 80 

40 

2r6 

i 3 5 7 9 
~t- (.AU.Ui) 

1 
., 

Jlu 
5 .AW.Ii. 

Pric. 6. Cep1m HMilYJibCOB MHKporrpo6oH cqeTqHKa 216. 
BepTHKaJlhltalI JIHHHH OTBe'laeT ITO BpeMeJm 12 qac. 

~2:00:00 

• • Li. 

11 Al1Cnepc1-1eA a
2 = 5,6 Ml1H

2 
/cM.pi1c.5/. 3To rosop11T O TOM, 4TO 

npl-1 Ml-1Kponpo6oRX co C4eT411KOB nocTynalOT cep1111 113 HeCKO/lbK11X 
11MnYflbCOB. Cy~eCTByeT HeKOT-OpaR sepORTHOCTb cosnaAeHl1fl OAHoro 
113 11Mny/lbCOB B TaKot':\ cep1111 C 11MnY/lbCOM, nocTyn11sw11M OT APYroro 
C4eT411Ka. 

0T6paCblBaH MHO>KeCTBeHHble C06b1Tl1R' KOTOPble conpOBO>KAall11Cb 
cepl1HMM 11Mny/lbCOB C OAHoro 113 3He-c4eT411KOB, MW A0611/111Cb yMeHb­
weHl1H ¢oHa, 06yc11oa11eHHOro M1-1Kponpo60HM11, 6onee 4eM B TPl1 pa3a. 
OporpaMMa TaKOH nposepK11 co6WTl1H npeACTaBnReT Ha 3KpaHe Al1Cn/leH 
pacnpeAe11eH11e no speMeH11 OAl1H04Hwx co6wT11i1, nocTyn11aw11x 3a OA11H 
4ac AO 11 nocne MHO>KeCTBeHHOro co6blT11R. ,(lnR 11/l/llOCTpa1..11111 Ha p11c.6 
npeACTaB11eHo pacnpeAe/leH11e O,Cll-1H04HblX 11MnYJlbCOB C4eT411Ka 215' 
l-1Cnb1Tb1Baawero Ml1Kponpo6011. ropl130HTa/lbHaR Jll1Hl1R - OCb speMeH11, 
rpaAy11pyeTCH T04KaMl-1 no M11HyTaM, sepT11Ka/lbHaH /111Hl1R B cepe,q11He 
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Puc. 7; Ilpep;cTaBJieHtte Ha 3KpaHe··,!JittCIIJle.H pesynbTaTOB npoBepKtt 

/JiBYX MHOlKeCTBeHHbJX HeMTPOHHblX C06b)Tttii:. 

AMarpaMMW COOTBeTCTeyeT epeMeHM, npeACTaeneHHOMY qM<!JpaMM Ha npa­
eoA CTOPOHe AMarpaMMbl; BblCOTa TO4eK HaA OCblO BpeMeHM COOTBeTcT­
eyeT 4MCJ1Y OAMHO4HblX MMOYJlbCOB, nocTynMBWMX co C4eT4MKa B Te-

4eHMe OAHOA MMHYTW. 
Ha PMC. 7 npMBe.,qeHbl pe3yJlbTaTbl npoeepKM ABYX MHO)l(eCTBeHHblX 

co6b1TMA. 3TM co6blTMfl Ha6rnoAaJ1MCb B MOMeHTbl epeMeHl,1' OTMe4eHHble 
eepTMKaJlbHOA n1-1HMeA 1,1 yKaaaHHwe B npaeoA 4aCTM AMarpaMMw.,HMnynb­
Cbl MHO)l(eCTBeHHOro co6blTMfl Ha AHarpaMMe He npHBOA.RTCfl. OAHO M3 
3TMX co6WTMA - ABOAHoe, nof!Bl,1JlOCb B pe3yJ1bTaTe coenaAeHMfl MM­
nynbca MMKponpo6ofl y C4eT4MKa 143 C OAl-1HO4HblM HeATpoHHblM l-1Mnynb­
COM OT C4eT4MKa 224. BTopoe - HOpMaJlbHOe co6b1Tl-1e C MHO>KeCT­
BeHHOCTblO TpM. 

KpoMe nepe41,1cneHHblX nporpaMM Aflfl npoeepKM CTaUHJlbHOCTM napa­
MeTpoe AeTeKTopa MMeeTcfl nporpaMMa KanM6poBKM. 3Ta nporpaMMa 
onpeAeJlf!eT eepof!THOCTb perMcTpa4MM OAMHO4HblX HeATpOHOB npM no­
Me111eHMM a \.lyBCTBMTeJlbHblA OU'beM AeTeKTopa npenapaTa 252Cf. Be­
POflTHOCTb perMCTpaqMM OAMHO4HWX HeATpOHOB COCTae1,1na no PflAaM: 
1-A PflA - 0,197; 2-11 PflA - 0,118; 3-A PflA - 0,087; 4-A PflA -
0, 078. npM cnoHTaHHoM AeneHHM 252cr c4eT4HKM 4-ro Pf!Aa y4acT­
BYIOT B 34%' a C4eT4HKM 1-ro Pf!Aa B 70% MHO>KeCTBeHHblX HeATpOHHblX 
C06bJTHA. 
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4. 3AKfl!04EHHE 

ABTOMaTM3aQMfl M3MepeHMH Ha HeATpOHHOM AeTeKTope cnoco6cT­
BOBana c6opy no11Horo Ha6opa AaHHblX M MX. aHan1,13y. 3To CO3Aano 
BO3MO)1(HOCTb ocy111eCTBJ1eHHfl KOHTpOJlfl pa60Tbl ecex 56 8He -c4eT4MKOB. 
CHCTeMW nnaCTM\.leCKHX CL1MHTMJ1Jlfll1MOHHblX C4eT4"1KOB aHTHC.oBnaAe­
HMA, nO3BOJlMJ1O eeCTM noHCK 3JleKTPl-14eCKHX Ml-1Kponpo6oee. <!JOH 
OAMHO4HblX HeATpOHHblX MMnyJlbCOB 6b1Jl yMeHbWeH OT 100 AO 70 4-l 

<!>'OH _M.HO)l(eCTBeHHblX co6blTM11 - OT 2, 5 AO 1 cyT-1. 

AeTOP 6naroAapeH aKaAeMMKY r.H.<llnepoey M AOKTOPY $1-13.-MaT. 
HayK r. M. Tep-AKonbflHY 3a noc TOflHHYIO nOAAeP)l(KY pa60Tbl 1,1 qeHHble 
COBeTbi. MHor1-1e 3Tanbl pa60Tbl 6blJlM ewnonHeHbl BMeCTe C E.A.CoKOJlOM, 
B.H.CM1-1pHOBb1M, lll.C.3eAHanoeb1M, oKasaewMMM 6onbWYIO noMOl!lb 
B BwnonHeHMM eceA pa60TW B qenoM. 3THM CBOMM KOJlJlera~ aBTOP 
Bblpa)l(aeT rny6oKyJO npM3H~TeJlbHOCTb. 
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$aM HroK 4btoHr 
AeToMaT~3a4~ R ~3MepeH~~ peAK~x co6~T~~ 

cnoHT aH Horo AeneH~R Ha He~TPOHHOM AeTeKTope 

Pl0-85-422 

~eTeKTOP npeACTaBnReT C06o~ 4~n~HAP~4eCK~~ ,6nOK ~3 oprcTeKna, B 4eHT­
pe KOToporo HaxoA~TCR o5o eM AnR noM~eH~R ~ccneAyeMoro o6pa34a. BoKpyr 
3Toro oGoeMa e op r cTeKne noMe~anoc b 56 3He-c4eT4~KOB He~TPOHOB. AeToMa­
T~3a4~R ~3MepeH~~ B~nonHeHa' Ha 5a3e 38M MERA 60-30. C~cTeMa nporpaMM 
cocTo~T ~3 npo rpaMM~ c5o pa AaHH~x. o5pa5oTK~ pe3ynbTaToB ~3MepeH~~. npo­
ee pK~ nony4eHH~X C06~T~~ Ha B03MO~HOCTb ~X nORBneH~R 3a C4eT M~Kponpo5oee 

B C4eT4~KaX. nporpaMMa npoeepK~ onpeAenRna AnR Ka~AOrO MHO~eCTBeHHOrO 

C05~T~R aMnn~TYA~ ~ BpeMR nORBneH~R ~MnynbCOB, CKOPOCTb C4eTa ~MnynbCOB 
AnR Ka~AOro C4eT4~ Ka 3a AOCTaT04HO , An~TenbHbl~ npoMe~yTOK BpeMeH~ B OKpecT­
HOCT~ MOMeHTa nORBneH~R C05~T~R, a TaK~e B~RBnRna C4eT4~K~, C KOTOP~X 
nocTynan~ cep~~ ~Mnynbcoe, B~3BaHH~x 3neKTp~4eCK~M~ npo50RM~. Hcn~TaH~R 

C~CTeM~ aBTQMaT~3a4~~ noKa3an~, 4TO $OH YCTaHOBK~ yMeHbWeH B 2,5 pa3a 
/AO ypOBHR 1 C05~T~R CnOHTaHHOro AeneH~R B AeHb/. 

Pa5oTa B~nonHeHa B na5opaTop~~ RAePH~X peaK4~H OHHH. 

Coo6~eHHe OO~eAHHeHHOr~ HHCTHTyTa RAep~ HCcneAOB8HHA . UyOHa 1985 

nepeeoA aaTopa 

Pham Ngoc Chuang 
Automation of Spontaneous Fission of Rare Event 
Measurements Using the Neutron Detector 

Pl0-85-422 

The detector has the form of a plast ic cylinder with a volume at 
its centre for plac ing a sample to be investigated. This volume is 
surrounded by 56 3He-filled neutron counters. The a utomati on of measu­
rements is performed using a MERA 60-30 computer. The set of computer 
programs consists of a data acquisition code, processing of measured 
results, checking of the detected events for thei r possible occurence due 
to microbreakdowns in the counters. The test code provides the determina­
tion for each multiple event of an amplitude and time of pulse occurence 
and the count rate for pulses recorded by each counter during a sufficien~ 
tly long period of time before and after the event occurence, as well 
as the registration of the counters from which the pulses due to 
elec tric breakdowns have arrived. Tests of automatic system have shown 
that the intrinsic background of the setup decreased by a factor of 2.5 
(down to a level of one spontaneous fission event per day). 

The investigation has been performed at the Laboratory of Nuclear 
Problems~ JI~R. 

Commun1cat1on of the Joint Institute for Nuclear Research. Dubna 1985 
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