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KapHayxoa B.A. H up. 

MHOI'OKBHBflbHBSI CHCTeMa l:UIH CHSITIHI pacnpenenefll!SI 
6eTa-aKTHBHOCTH Ha c6opHnKe Macc-cenaparopa 

13 - l22II 

OnncaHa MHoroKaHanhHasi ycrauoaKa nnSI Haxox<nemrn pacnpeacneHHSI 
6eTB-aKTHBIIOCTB Ha c6opHHKe Macc-cenaparopa. OHa C0CT0l!T 113 6noKa 
CTBHnapT!lblX reiirepOBCKl!X C'!eT'IHK0B THilB CET-11 ( 120 WTyK), wmjlpa
Topa, ycrpoiicrna CBSl3H H 3BM. 11cnonb3yeTCSI c6opHHK cneUHB/lbH0il K0H
CTPYKUHH, KOTOpblii o6ecne'IHBaeT paapewemie no K00pllHHaTe 1,5 MM. 
MHHHMBflbHBSI panH0BKTHBH0CTb, K0Topy!O M0X<H0 3aperHCTpHp0BBTb, C0CTaB
nSieT - 0,2 pacn.lc. 

Pa6ora si.monneHa B na6oparopHH S1nepHi.1x npo6neM O11.S:Hi. 

npenpHHT O61.ellBHeHHOro HHCTHTyTa S!AepHbIX HCCnen,oaaHHii. Lly6Ha 1979 

Karnaukhov V.A. et al. 13 - 12211 
Multichannel System for Detecting the Beta-Activity 
Distribution on a Mass Separator Collector 

A multichannel setup to detect the beta-activity distribution 
on a mass separator collector is described. It consists of a unit 
of SBT-11 standard Geiger counters (120), a coder, an interface, 

a computer. A collector of special construction is used which 
provides the 1.5 mm resolution over the coordinate. Minimum 
radioactivity which could be detected is 0.2 distr./s. 

The investigation has been performed at the Lat;,oratory 
of Nuclear Problems, JINR. 

Preprint o( the Joint Institute for Nuclear Research. Dubna 1979 

BBB,lfBHHB 

OnHCaHHaJI HIDKe CHCTeMa 6hlna C03AaHa AnJI npoBeAeHHJI 3K

cnepHMeHTOB no DOHCKY 6eTa-aKTHBHhIX cynepnnoTHhIX JIAep cpeAH 

DPOAYKTOB B3aHMOAeHCTBHJI DY'IKOB penJITHBHCTCKHX TJUKenhlx qac

THU C TaHTanoM • 

MexaHH3M o6pa30BaHHJI H B03MO:lKHble CBOHCTBa CBepxnnoTHhIX 

JIAep 6hmH npeAnO:lKeHbl A.6.MHrAanoM
111

• B 3THX HccneAOBaHHJIX 

AnB HAeHTH!pHKaUHH cynepnnoTHhIX JIAep HCDOnL3yeTCJI MeTOA Macc

cenapauHH. MAeJI ero 3aKruo'laeTcJ1 B cneAyromeM. 3a c'leT cymecT

BeHHoro pa3nH'IHJI 3HeprHH CBJl3H HOpManLHhIX H cynepnnoTHhIX 

JIAep nocneAHHe MoryT npOJIBHTLCJI B MaCCOBOM cneKTpe KaK H30-

TODbl C cymecTBeHHO HeuenblMH 3Ha'leHHJIMH A12
~ 3TO npHBOAHT . 

K 3aAa'le 3Kcnpe!;:CHoro H TO'IHoro H3MepeHHJI pacnp_eAeneHHJI 

aKTHBHOCTH B !pOKanLHOH nnoCKOCTH Macc-cenapaTopa.' 

PaHee 6bln C03AaH H HCDOnL30BancJI AnJI 3TOH uenH YHHBep

canLHblH cKaHHpyromHii aBTOMa T 131 , c DOMomi.ro KOToporo HaXOAH

nocL pacnpeAElnCHHe 6eTa-'aKTHBHOCTB Ha neHTe npHeMHOro ycTpoii

CTBa Macc-cenapaTopa JICHAIIII141. 3TOT DpH6op D03BOnHn Bbl

nonHHTL PJIA MeTOAH'ICCKHX H !pH3H'ICCKBX HCCneAOBaHHH. OAHaKO 

npHMeHHTenLHO K AaHHOH 3aAa'le OH HMeeT PJIA HCAOCTaTKOB. 

li3MepeHHe 6eTa-aKTHBHOCTH ocymecTBnJleTCJI nocneAOBaTenLHhIM 

CKaHHPOBaHHCM OAHHM C'ICT'IHKOM, 'ITO He_ MO:lKCT o6ecne'IHTL 

BblCOKOH 'IYBCTBHTCnLHOCTH. KpoMe Toro, raMMa-!pOH OT COCCAHHX 

C H3MCPJICMblM y'laCTKOM 3Ha'IHTenLHO yxy,JlUJaeT _ reoMeTpH'ICCKOe 

pa3peWCHHe, a npHMeHeHHC 3amHThI OT raMMa-nyqee: DPHBOAHT 

K :lKeCTKOH KonnHMaUHH 6eTa-AeTeKTopa B cymeCTBCHH_O CHIDKaeT 

34>4leKTHBHOCTL MCTOAa. ,ll;nJI DOBblWCHHJI 'IYBCTBHTenLHOCTB H CKO

POCTH H3MepeHHH DPH ~cnOBBH c~xpaHeHHJI BhICOKoro reoMeTpB-
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qecxoro pa3peweHHH Tpe6ouancH npn6op, ocHoBaHHblH Ha ApyroM 

npHHUHile H3MepeHHH. HIDKe OilHCblBaeTCH MHOrOKaHanLHaH CHCTe • 

Ma, Il03BOnHromaH H3MepHTL C npoH3BOnLHOH AHCKpeTHOCTLIO H 

He06XOAHMblM pa3peweHHeM pacnpeAeneHHe 6eTa·aKTHBHOCTH npo

AYKTOB pa3AeneHHH Ha :meKTPOMarHHTHOM Macc-cenapaTope. 

HJIOK· CXEMA H IIPHH1'HII PAHOTM YCTPOHCTBA 

IlOBblWeHHe 3qJq)eKTHBHOCTH H3MepeHBH AOCTHraeTCH npuMeHe· 

HBeM MHOrOKaHanLHOH perHCTpHpyromeii CBCTeMbl,- COCTOHmeii B3 

120 cqeTqBKOB reiirepa- Mronnepa. BbICOKOe npocTpaHCTBeHHOe 

pa3peweHHe B yMeHLWeHHe cl>oHa OT coceAHBX yqaCTKOB 06ecne

qnua10TCH pa3HeCeHBeM OTAenLHbIX cqeTqBKOB Ha 3HaqBTenLHOe 

paCCTOHHHe Apyr OT Apyra H cneuuanLHOH KOHCTpyxuueii npHeM· 

HOro YCTPOHCTBa Macc-cenapaTopa, Il03BOnHromeii pa3AenHTL BCIO 

nonocy npHeMa aKTHBHOCTH Ha OTAenLHble yqacTKB C HY)KHblM 

paCCTOHHHeM Me)KAY HHMB. Ilpu 3TOM uenoCTHOCTL npueMHOH no· 

uepxHOCTH He 11apywaeTCH. Pa3AeneHHble paABOaKTHBHble npo

AYKTbl co6npa10TCH B cl>oxanLHOH nnOCKOCTB B nonoce pa3MepoM 

4x9OO MM? )];nH pa3Ae.rieHBH 3TOH HenpepbIB,HOH nonocbl Ha OT· 

AenLHble yqacTKB aKTBBHOCTH C nocneAYIOlllBM B3MepeHueM Ka)K• 

AOro B3 HHX OTAenLHblM cqeTqHKOM neHTa·c6opHBK HaMaTblBaeT· 

CH Ha CTep)KeHL ABaMeTpOM 12 u AnBHOH 900 MM c waroM 3 unu 

1,5 MM. IIocne pa3AeneHHH CTep)KeHL. B3BnexaeTCH B3 KaMepLI, 

neHTa·c6opHBK CMaTblBaeTCH co CTep)KHH u HaxneHBaeTCH Ha 

MeTannuqecxue peiiKH. Ilpu pa3MOTKe nonoca C paABOaKTBBHOCTLlO 

pa3AenHeTCH Ha yqacTKB AnBHOH 3 MM /1,5 MM/ C paBHblM pac

CTOHHHeM APYr OT Apyra / = 38 MM/. CqeTqBKB pacnonara10TCH 

Ha TaKHX )Ke paCCTOHHBHX OAHH OT Apyroro, KaK B DHTHa paAHO· 

aKTBBHOCTH. 
H3MepuTenLHaH CBCTeMa COCTOHT H3 reiirepOBCKBX 6eTa • cqeT

qffKOB /CET-11/, pacnono)KeHHblX B 6oxcax no 15 WTYK B Ka)KAOM_. 

Ha puc. 1 noKa3aH pa3pe3 OAHOro H3 6oKCOB C HMeromHMHCH 

B HeM cqeTquxaMH. JleHTa·c6opHHK, npnxpenneHHaH K MeTannu-

qecxoii peiixe, noMemeHa HaA PHAOM cqeTqBKOB Ha npeAenLHO 

ManoM pacCTOHHHH. 

HHcl>opMaUHH OT Ka)K'Aoro cqeTquxa nocTynaeT Ha 3BM H Ha· 

xannuuaeTCH B OTAenLHblX KaHanax naMHTH, aApeca KOTOPbIX co~ 

OTBeTCTBYIOT HOMepaM cqeTqHKOB. Ha puc. 2 noKa3aHa 6nox-
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I, Puc. 1. CxeMa 6oKca c 6ema- c'lem'luKaMu: 1 - Kopnyc 6oKca, 
2 - C'lem'IUKU CHT-11, 3 - Aenma- c6opHUK, 4 - MemaAAU'leCKa.11 
Kj)enexna.11 peiiKa, 5 - n.11mna paouoaKmuanocmu, 6 - 6AoK (/JopMu· 

poaameAeii. 

cxeMa YCTPOHCTBa onpoca cqeTqBKOB H CBH3B BX C 3BM "MHHCK· 2". 

CurHanbl C BbIXOAOB cqeTqHKOB /C 1.;. C 120 / nocTynalOT Ha BXOA 

cxeM cl>opMHPOBaTeneii /<I>i7 <1>120 /. Ha puc. 3 npHBOAHTCH npBH· 

uunuanLHaH cxeMa OAHOro B3 TaKHX cl>opMHpoBaTeneii. C BbIXOAOB 

cl>opMHPOBaTeneii CHBMalOTCH npHMoyronLHble HMnynLCbl aMnnBTy· 

AOH 5 B, AnBTe_nLHOCTLIO 4.;-6 MKC, H noAalOTCH Ha COOTBeTCTBYIO" 

mue BXOAbl wucl>paTbpa /Ill/ / puc. 2/, KOTOpblii npeACTaBnHeT 

co6oii AHOAHYIO MaTpBUY H o6ecnequuaeT npeo6pa3oua11ne curuana 

i - ro cqeTquxa B COOTBeTCTBYIOlllBH ABOHqHblH 7-pa3pHAHblH KOA. 

O~HOBpeMeHHO C KOAOM wncl>pa-i-op BblAaeT BMnynLC ua BXOA 

6noxa a11ann3a nano)KeHHii /A/, ua BbIXOAe KOToporo noHBnHeTCH 

curHan nuwL B cnyqae cpa6aTblBaHHH TonLKO OAHOro cqeTquxa. 

CucTeMa auanu3a 11ano)Ke11uii npeACTaBnHeT co6oii AHOAHO· 

pe3HCTop11y10 c6opxy, 11arpy)Ke11Hy10 Ha o6mee conpoTuuneune, 

BXOAbl KOTOpoii DOAKn10qe11bl K BbIXOAaM cl>_opMHPOBa Teneii <I> l. <I> 120 • 

B cnyqae cpa6aTblBaHHH OAHOrO cqeTquxa CTaHAaPTHblH HMnynLC 

cl>opMHpouaTenH npoxoAHT qepe3 c6opxy H c Harpy3oqHoro conpo· 

THBneHHH nocTynaeT Ha AHqJq!epeHuHanLHblH aMnnBTYAHLIH AHCKpH

MHHaTop C OKHOM, HaCTpoeHHLIM Ha HMnynLC OAHOro cqeTquxa., 

IIpu OAHOBpeMeHHOM cpa6aTLIBaHHH HecxonLKHX cqeTqHKOB Ha BLI· 

XOAe c6opKH aMnnHTYALI OT HMnynLCOB cl>opMHPOBaTeneii cxnaALI· 

BalOTCH, H Taxoii curHan He npoXOAHT qepe3 AHqJq)epeHUHanLHLiii 

AUCKPHMHHaTop. BLIXOA AHCKpHMHHaTopa ycTallaBnHBaeT TpHrrep 
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Puc. 2. E110K· cxeMa cKa11upy10111ezo yc111poilc111ea. 

/Tl/ B ~OCTO.IIHHC "O)KH,z:taHH.11"' nocne qero OH CTaHOBHT.C.11 He· 

'lYBCTBHTCJILHhIM .K B03MO)KHOMY nO.HBJICHHIO HOBhIX CHrHaJIOB C 

BhIXO,z:ta /A/. B MOMCHT nepexo,z:ta B 3TO COCTO.IIHHC cpa6aThIBaeT 

O.z:tHOBH6paTop /OB/, nponycxaromHii .1<0.z:t wucl>paTopa B npHeMHhlii 

perHCTP /P/ nyTeM OT.KphITHJI .KJIIO'lCH K17 K7 Ha BpCM.11 0,5 MKC. 
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Puc. 3. 1Ipu111.1unuaAbHa.R cxeMa rjopMupoea111e11.R UMnyAbcoe 0111 
c11e11111uKoe CET-11. 

CurHaJIOM C BhIXO,z:ta /OB/ TpHrrep /T 2 / ycTaHaBJIHBaCTC.11 

B COCTO.HHHC Bhl,z:ta'lH /qepe3 npeo6pa3oBaTCJIL II1 / ynpaBJI.HIOmero 

CHrHaJia "Flag" c ypoBHCM - 8 B, .KOTOphlii no,z:taCTC.11 Ha BXO,z:t 

ycTpoiicTBa cB.H3H c 3BM "MHHC.K·2"
15~ YcTpoiicTBo CB.H3H B.KJIIO· 

'laCTC.11 B PC)KHM MHOro.KaHaJILHOro aHaJIH3a H no CHrHaJiy "Flag" 

o6ecne'lHBaCT nepe,z:ta'ly .KO,z:ta H3 perHCTpa /P / B 3BM nyTCM 

no.z:ta'lH curHaJia "Onpoc". 3aTeM ocymecTBJI.HCTC.11 nepeBo.z:t pe

rucTpa B COCTO.HHHC "O" no,z:ta'leii HMnyJILca y "O". IIocne npHeMa 

.KO,z:ta 3BM Bhl6HpaeT H3 MO3Y CO,z:tCp)KHMOC COOTBCTCTBYIOmeii 

.ll'lCH.KH, ,z:to6aBJI.HCT "+l" H o6ecne'lHBaCT 3anHCL HOBoro 'lHCJia 

' II u no ,z:taHHOMY a,z:tpecy. OCJIC 0.KOH'laHH.11 UH.KJia 3anHCH ycTpOHCTBO 

CB.113H Bhlpa6aThIBaeT CHrHaJI "C6poc"' .KOTOphIM TpHr.rephl Tl H 

T2 no.z:troTaBJIHBaIOTC.11 .K perHCTpaUHH oqepe,z:tHOro HMnyJILCa. 

B CB.H3H c OTJIH'lHCM ypoBHeii TTL H 3BM npHMCHCHhl npe

o6pa3oBaTCJIH ypoaHeii /II1
7 II 8 /. 

IIpouecc Ha.KonneHH.11 HH«l>opMaUHH conpOBO)KJ:taCTC.11 HH,z:tH.KaUH· 

eii Ha 3.KpaHe rpa4>uqec.1<oro ,z:tucnne.11 /11./ B BH,z:te cne.KTpaJILHoro 

pacnpe,z:tCJICHH.11. IIocne O.KOH'laHH.11 3.KCnepHMCHTa MaCCHB HHcl>opMa

UHH MO)KCT 6hITL 3anucaH Ha MarHHTHYIO JICHTY /HMJI/' BhIBC,z:tCH 

Ha uu4>pone'laTL /l.UI/ HJIH nepcl>oneHTy. 

PE3YJihTATM 

Ha puc. 4 H 5 npe,z:tcTaBJICHhl cne.KTPhl Mace, nony'lCHHhIC ,z:tJI.11 

JICHThl c waroM HaMOT.KH 3 MM H 1,5 MM COOTB_CTCTBCHHO. Cne.KTphl 
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Puc. 4. IlpuMep cne1<mpa Mace, no11y11euuozo c u,azoM c1<auupoea

HUJ1 3 MM. 

nonyqeHbl nocne Mace - cenapaURR TaHTanoBbIX MRWeHeii~ o6nyqeHHblX . 

Ha nyqKe ,IJ.eHTOHOB R npoTOHOB C :meprReii 8 7 10 I'3B. MRweHR 

npe,IJ.cTaBmUOT co6oii CB.113KY TaHTanoBOH npOBOilOKR ,IJ.RaMeTpOM 

50 MKM R BecoM 2 z. qepe3 nonqaca nocne o6nyqeHR.II OHR noMe

manRCb B HOHHblH HCTOqHHK C noBepXHOCTHOH HOHH3aUReii. ll,IJ.eHTH-

4lHKaUH.II IlRHRH npOH3BO,IJ.HTC.II nyTeM H3MepeHH.II RX nepRo,IJ.a nonypac

na,IJ.a nocne npe,IJ.BapRTenbHOH Kanu6poBKR MaCCOBOHWKailblllO,IJ.XO-

,IJ..IIIUHM cTa6HilbHblM H3OTOilOM. 

HHTeHCHBHOCTb cqeTa Ka)K,ll.oro cqeTqHKa onpe,IJ.en.11eTC.II 6eTa-

aKTHBHOCTbIO, KOTOpa.11 HaXO,IJ.HTC.11 Ha,IJ. HHM. BKna,IJ. B cqeT OT co

ce,IJ.HHX yqacTKOB c6opHRKa CB.113aH C raMMasH3nyqeHHeM, TaK KaK 

6eTa-qacTRUbl 3KpaHHPYIOTC.II KOpnycoM cqeTqRKa. 3TOT BKila,IJ. 

He npeBblWaeT HeCKOilbKHX npoueHTOB OT o6mero cqeTa. II03TOMY 
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Puc. 5. ,[1pyzoil npuMep cne1<mpa Mace npu zuaze c1<auupoeaHuJ1 
1,5 MM. I 

MHOroKaHanbHa.11 CHCTeMa IlO3BOil.lleT HaXO,IJ.HTb MaCCOBOe pacnpe

,IJ.eneHHe, ,IJ.aBaeMoe cenapaTopoM, npaKTuqecKH 6e3 HCKa:lKeHRii. 

IIpocTpaHCTBeHHOe pa3peweHHe B 3THX R3MepeHR.IIX uenRKOM onpe

,IJ.en.BeTC.11 waroM HaMOTKH neHTbl-c6opHRKa /MHHHManbHblH war -

1,5 MM/. 
IlpOH3BOilbHa.11 cepH.11 CTaH,IJ.apTHblX cqeTqHKOB CliT-11 B cuny 

KOHCTPYKTHBHblX oco6eHHOCTeii B HCil0Ilb30BaHHOH reoMeTpHR,IJ.aeT 

pa3HHUY B cqeTe ,IJ.aHHOH aKTHBHOCTH, ,IJ.OXO,IJ..IIIUYIO ,IJ.O 100*, qTo, 

ecTeCTBeHHO, 3aTpy,IJ.H.lleT il,IJ.eHTH!pHKaUHIO R3OTOilOB C MailblM BLI

XO,IJ.OM. 3TO 3acTaBHilO Hae KOMnneKTOBaTb cqeTqHKH nocne TIUa

TenbHOrO o-;r6opa TaKHM o6pa3oM, qTo6LI pa3HHUa B cqeTe He npe

Bblwana 5-;-10* OT cpe,IJ.Heii BenuqHHbl" no BCeMy Ha6opy cqeTqRKOB. 

A6conIOTHa.ll 34i<l>eKTHBHOCTb perRCTpaUHH 6eTa-qaCTHU COCTaB

n.11eT 30*, co6cTBeHHLIH 4>0H CliT-11 = 15 uMn/MUH. BpeM.11 3Kcno

HHpoBaHHJI o6pa3UOB ,IJ.IlJI cneKTpOB, npHBe,IJ.eHHLIX Ha puc. 4,5, 
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COCTaBJIJIJIO 30 MUH. Y'leT 3THX napaMe;rpoe Il03BOJI.lleT oueHHTL 

MHHHMaJILHYJO pa'AHOaKTHBHOCTL, KOTopa.11 MO)KeT 6bITL 3aperucT.. 
pupoeaua - 0,2 pacn./c . 

• 
ABTOPbl Bblpa)KaJOT 6naro'AapHOCTL K.JI.rpoMoey Ja nom:i;ep)KKY 

npH BbIIlOJIHeHHH 3TOH pa60Tbl, a TaK)Ke T .Ha'AJO_ 3a IlOMOIUL B pac

wuit,poexe cneKTpoe Mace • 
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