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Moy'IK8 n. R ap. 13 - 11873 

npeA+oaas npoeKUHOHH8H K8Mepa ana HeilTpOHHOA paaaorpa~HH 

0nHCbiB8eTCH npHHUHD aeilCTBHR aeTeKTopa ana HeilrpOHHOi! paaaorpa~HH Ha 
OCIIOBe apell+oaoA npoeKUHOHHOA K8Mepbl. npaaeaeHbl peaynbT8Tbl paC'IeTa O>KH
aaeNblX napaNerpoa. naaneaae pa6o'lero raaa cocraanseT aecxonbKO aecsrxoa 
!Top, O>KHaaeNoe npocTpaHCTBeaaoe paapeweaae peracrpauaa rennoBbiX ael!rpo
IIOB DpH HCDOOb30B8HHH KOHBepTopa lOB- OKOno 0,3 MM npH a~~KTHBHOCTH 
-1%. 

Pa6ora ahlllonaesa B na6oparopaa Bblcoxax aseprsA OH~H1. 

flpenpHHT 06t.allHHeHHOrO HHCTHTyT8 SIJlepHbiX HCCnellOB8HHii. ,Uy6H8 1978 

MoU<~ka L. et al. 13 - 11873 

Drift Project Chamber for Neutron Radiography 

A new type of detector on the base of drift chamber for 
neutron rediograph;y is described. The desired parameters of the 
device are given. Low pressure, several tens of torr, will be used. 
The space resolution of 0.3 mms and the efficiency - 1% with 
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converter is supposed to be acchieved. 

The investigation has been performed a~r!he Laboratory 
of High Energi 1!5, JINR. 

Preprint of the Joint lnsti tute for Nuclear Research. Dubna 1978 

BBE,l(EHHE 

HcnonL30BaHue nponop:u;uoHanLHLIX KaMep /IlK/ ,nnJI 
HeHTpOHHOH pa,nHorpa<i>HH paCWHpJieT B03MO)I{HOCTH 3TOrO 

111 MeTo.na , no cpaoHeHHJO c KnaccuqecKHM cnoco6oM, oc-
HOBaHHLIM Ha npuMeHeHHH <l>oTonneHKH. Bo-nepBLIX, noJIB· 
RJieTCJI B03MO)I{HOCTb pa6oTaTb C OOTOKaMH HeHTpOHOB OpH 
MeHLweii /Ha HecKonLKo nopJI,nKoo/ HHTeHCHBHOCTH. Bo
BTopLix, o6nerqaeTCJI B03MO)I{HOCTb ,nHCKpHMHHa:QHH CO· 
nyTCTBYJOI:Qero raMMa- H3nyqeHHJI. B- TpeTLHX, :uu<i>poooii 
BbiBO,n ,naHHbiX 003BOnJieT OCyi:QeCTBRJITb o6pa60TKY HH<i>op· 
Ma:QHH Ha 3BM. He.nocTaTKOM JIBnJieTcJI yxy.nweHHe npocT
paHCTBeHHoro pa3peweHHJI DO"'TH Ha OOpJI,nOK/2/. 

)J.nJI perHCTpa:QHH HeHTpOHOB C DOMOI:QbiO IlK HCDOnb • 
3YIOTCJI ra30Bble HRH TBep,noTenbHble KOHBepTOpbl. IlpH 
HCOORb30BaHHH ra30BOrO KOHBepTopa OpOCTpaHCTBeHHOe 
pa3peWeHHe onpe,nenJieTCJI .nRHHOH TpeKa ,neTeKTHpyeMLIX 
"laCTH:Q, paBHOH HeCKORbKHM MHnnHMeTpaM ,na)l{e OpH ,naB· 
neHHH ra3a oKono 10 amM

131
. 

B KaMepax C TBep,noTenLHbiM KOHBepTOPOM ,nOCTHraeT· 
CJI nyqwee npocTpaHCTBeHHOe pa3peweHHe npu MeHLWeii 
34><l>eKTHBHOCTH perHCTpa:QHH. IlpH HCOORb30BaHHH ra,nonH· 
HHeooro KOHBepTopa nony"leHo npocTpaHCTBeHHoe pa3pe
weHHe OKORO O,nHOrO MHRRHMeTpa OpH 34><l>eKTHBHOCTH 
50~14 :' )J.nJI ynyqweHHJI npocTpaHCTBeHHoro pa3peweHHJI uc-
nonL3yeTCJI cne:u;uanLHLiii KOHBepTop·KORilHMaTOp, HO 
,nHCKpHMHHa:QHJI raMMa·H3ny"leHHJI DpH 3TOM yxy,nwaeTCJI. 

O.nHaKo cymecToyeT wupoKaJI o6nacTL npHMeHeHHJI Heii:T
poHHoii pa.nuorpa<t>uu, r.ne Heo6xo.nuMo cy6MHnnHMeTpoooe 
npocTpaHCTBeHHoe pa3peweHue. O)l{u.naeTcJI, "'TO npe.nna-
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raeMbiH BapHaHT ,IJ;eTeKTOpa - Heii:TpOHHaB .D;peii$oBaB npoeK
I.UIOHHaB KaMepa IH,D;IIKI o6ecnequT Tpe6yeMoe pa3perne
HHe c .IJ;OCTaToqHo xoporneii .IJ;HCKpHMHHauueii raMMa-$oHa. 

IIPHHaHII PAEOTbl ,4ETEKTOPA 

IIpHHUHnHanLHaB cxeMa .IJ;eTeKTopa noxa3aHa Ha puc. 1. 
TennOBble HeiiTpOHbl na,IJ;aiOT Ha KOHBepTOp, B KOTOpOM 
npoucxo.IJ;HT peaKUHB 

10 
3 (n , a) 7 Li . AnL$a- qacTHUa c :mep

rueii oxono 1,5 M 3B BbiXO.IJ;HT B .D;peii$oablii npoMe)l(yToK 

Al~ 
o_ 0 0 0 0 0 ') 0 

E B L..] fl.3z( 'I•) - o {o EV-: :,.wt• 
0 0 

_r__ Z1 EV-- Xf'" wt~ u I . fl Ji ( ~-~; 
0 0 0 0 0 

"" _P 
P(X,Y) 

n 

Puc.l. CxeMaiiiU'leCKOe U306paxeHue oemeKmopa, /1. - opeii
(/JOBblii npoMexymoK, II - nponopt.~uoHaAbHblii c'lelll'lUK, .II 'l -
AUHWI 3aOepJICKU, q - npocmpaHCIIIB€HHbiU 3UpJIO Ha mpeKe 
QAb(/Ja- 'lQCIIIU[#bl (J o6Aacmu IIIO'leK A u B' w - opeii(JoeaJI 
CKOpOCIIIb 3A€KIIIPOHOB. 

I ,D;I. BenuquHa .IJ;aBJieHHB pa6oqero ra3a B H,D;IIK o6ecne
quaaeT nepeceqeHHe anL$a-qacTuueii .D;peii$oaoro npoMe
)I(YTKa H perHCTpaUHIO ee CUHHTHnnBUHOHHbiM cqeTqHKOM. 
B xaMepe C03.D;aeTcB 3neKTpuqecxoe none c HanpB)I(eHHOCTbiO 
E. Ilo xoop.D;HHaTaM .IJ;Byx Toqex A (x1 , y 1 ,z 1) H B(x2 ,y2 ,z 2) 

pexoHcTpyupyeTcB Tpex anL$a-qacTHUbl, Toqxa nepe
ceqeHHB KOTOporo C nnOCKOCTbiO KOHBepTopa P (X , Y ) 
cqHTaeTCB TOqKOH KOHBepCHH. 
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Koop.D;HHaTbl x 1 H x 2 onpe.D;enBIOTCB no apeMeHH .D;peii$a 
3neKTpOHOB OT ToqeK A HnH B .IJ;O aHO,IJ;a COOTBeTCTBYIOIUero 
nponopUHOHanbHOro cqeTquxa nl HnH n2. B xaqecTBe"cTap
Ta"Hcnonb3YIOTCB CHrHanbl OT CUHHTHnnBUHOHHOrO cqeTqu
Ka,H H3MepeHHe apeMeHH npexpamaeTCB no nocTynneHHH 
CHrHanOB C aHO.IJ;OB cqeTqHKOB ll 1 H TI 2. lliHpHHa BXO.IJ;HbiX 
meneii cqeTqHKOB onpe.D;enBeT aMnnHTYAY, a Tax:>Ke BnHBeT 
Ha aenuquHy npocTpaHCTBeHHoro pa3perneHHB B cnyqae 
HaKnOHHbiX TpexoB. Cna6oHOHH3HPYIOIUHM qacTHUaM cooTBeT
CTBYIOT CHrHanbl cqeTqHKOB MeHbllieH aMnnHTY.IJ;bi, qTo no3-
BOnBeT HX .IJ;HCKpHMHHHpOBaTb. 

Onpe.D;eneHHe y -xoop.D;HHaT Toqex A H B npoBO.IJ;HTCB 
c noMOIULIO nHHHii 3a.D;ep)I(KH I JI3 1 H JI3 2 I, KOTOpble BBnB
IOTCB O.IJ;HOBpeMeHHO qacTLIO xaTO.IJ;OB cqeTqHKOB H 1 H II2 . 
Koop.D;HHaTbl X H Y Toqxu P B nnocxocTH KOHBepTopa 
onpe,IJ;enBIOTCB Bblpa)l(eHHBMH: 

X "" _:£_z._-:~..?-~L y"" .l...L~_-:__x_g_:_L. 
z 2- z 1 z 2- z 1 

B HacToBmee apeMB H3roTaanuaaeTcB H,D;IIK c 3$
$eKTHBHoii nnoma.IJ;biO pa3MepoM 1 00x200 MM ·~ H BbiCOTOH 
.D;peii$oaoro npoMe>KyTKa 30 MM. IIponopuuoHanLHble cqeT
qHKH ,IJ;eTeKTOpa HMeiOT pa3Mep 10x10x200 MM:~ lliHpHHa 
BXO.IJ;HOH menH MO)I(eT H3MeHBTbCB B npe.D;enax OT 0,5 .IJ;O 
3 MM. 

oaEHKA IIAPAMETPOB ,4ETEKTOPA 

B xaqecTBe pa6oqero HanonHeHHB MoryT 6b1Tb ucnonL-
30BaHbl napbl MeTHnanB, 3THneH, H306yTaH H .D;p. npH 
HH3KOM ,IJ;aBneHHH.IIpH opraHH3aUHH OT6opa C06biTHH no 
3a.IJ;aHHOMY, Hau6onee .IJ;onycTHMOMY yrny HaxnoHa Tpexa, 
MO)I(eT 6b1Tb .D;OCTHrHyTO npOCTpaHCTBeHHOe pa3perneHHe 
npu6opa oxono 300 MKM. 

10 
,lJ;nB KOHBepTopa H3 o6orameHHOrO H30TOnOM B .IJ;O 

90~ 6opa npoBe,IJ;eHbl pacqeTbl 34><l>eKTHBHOCTH ,IJ;eTeKTOpa. 
3aBHCHMOCTb 34><l>eKTHBHOCTH OT TOnll.{HHbl KOHBepTopa npu
Be,IJ;eHa Ha puc. 2. Puc. 2a cooTBeTcTayeT cnyqaro "3a.IJ;He
ro" xoHBepTopa, T.e. xor.IJ;a HanpaaneHHe BbiXO.IJ;a anL$a-
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Puc.2. 3(HjjeKmueHocmb 6blxooa aAbr/Kl- '1acmu1.1 e 3aeucuMocmu 
0111 liiOAUIUHbl KOH6epmopa. MUHUMQAbHbiU Y20A 6biXOOa QAb· 
r/Ja·'IQCTIIUij U3 KOHeepmopa 01/IHOCUTfleAbHO ezo nAOCKOCTIIU -
/90- ¢/ 0

: 

6 

a/ OAJI "3aoHezo" KOHeepmopa, 
6/ OAJI "nepeoHezo" KoHeepmopa. 

,. 

1 

' J 

qaCTHU npOTHBOTIOnO~HO HanpaBneHHID TIOTOKa HeHTpOHOB • 

Puc. 26 cooTaeTCTByeT cnyqaro "nepe.u.Hero" KOHBepTopa, 

T. e. anL<l>a- qacTHULI BLIXO)J,JIT B HanpaaneHHH TIOTOKa HeHT

POHOB. KpHBLie COOTBeTCTBYIDT pa3HLIM, HaH6onee )J,OTIYC

THMLIM yrnaM HaKnoHa TpeKOB. 

3aBHCHMOCTL 34><l>eKTHBHOCTH H,D;IIK OT aenuqHHLI Hau-

6onee .u.onycTHMoro yrna HaxnoHa Tpexa npuae.u.eHa Ha 

puc. 3a .u.n.11 "3a)J,Hero" H Ha puc. 36 .u.n.11 "nepe.u.Hero" 

KOHBepTopa. 

Ha puc. 4 npuae.u.eHLI JaBHCHMOCTH 34><l>ei<THBHOCTH 

OT .u.aaneHH.II pa6oqero raJa /3THneHa H H3o6yTaHa/ .nn.11 

"3a)J,Hero" I<OHBepTOpa. IlpeHMy~eCTBOM )J.eTei<TOpa HH3" 

I<OrO )J,aBneHHJI JIBn.JieTCJI yMeHLWeHHe qyBCTBHTenLHOCTH 

I< COTIYTCTByro~eMy raMMa- H3nyqeHHIO. 

3AKJIIO CJEHHE 

Tai<HM o6pa30M, H,D;IIK - .u.eTei<Top, pa6oTaJO~i Ha 

nHHHH C 3BM. 0~H)J,aeTCJI, qTo BenuqHHa npocTpaHCTBeH· 

Horo pa3peweHH.II npu6opa 6y.u.eT cpaBHHMoi c pa3pewe

HHeM TeneBH3HOHHLIX CHCTeM, HCTIOnL3yeMLIX B HeHTpOH· 

HOB pa.u.uorpa<l>HH 
12 (IIpeHMy~ecTBOM npu6opa .IIBn.lleTC.II B03-

MO~HOCTL HCTIOnL30BaHHJI HCTOqHHI<OB C OTHOCHTenLHO Ma· 
- 2s2cr M nbiM TIOTOI<OM HeHTpOHOB, HaDpHMep . ana.11 qyBCTBH· 

TenLHOCTL K raMMa·HJnyqeHHIO ll03BOn.JieT HCTIOnL· 

30BaTL .u.eTei<Top .u.n.11 pa.u.uorpa<t>uu o6nyqeHHbiX Ton

nHBHbiX 3neMeHTOB peaKTOpOB. 34><l>ei<THBHOCTL perHCTpaUHH 

TennOBbiX HeHTpOHOB O~H)J,aeTCJI OI<Ono 1 0/o. 

B Jai<moqeHHe aaTopLI 6naro.u.ap.IIT IO.B.3aHeBci<oro 

Ja none3Hble o6cy~.neHH.II H HHTepec I< pa6oTe. 
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Puc.3. 3a6UCUMOCmb 3¢¢eKmU6HOCmU om MQKCUMQAbHO oo
nycmuMOZO yzAa 6biXOOa cp: 
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a/ OAJI "3aOHezo"KOH6epmopa, 
6/ OAJI nepeoHezo" KOH6epmopa. 
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Puc.4. 3¢¢eKmU6HOCmb oemeKmopa 6 3Q6UCUMocmu om Oa6-
AeHUJI ZQ3060ZO HanOAHeHUJI • 

JIHTEPATYPA 

1. 3aHe6cKuu JO.B., IIewexoH06 B.,[(. IIT3, 1978, 2, c. 7. 
2. Hawkesworth M.R. Atomic Energy Review, 1977, v. 15, 

No. 2, p. 169. 
3. Alberi J. et al. IEEE Trans. Nucl. Sci., 1975, NS-22, 

p. 225. 
4. Jeavons A.P. et al. Nucl.Instr., and Meth., 1978, 

148, p. 29. 

PyKonuc& nocmynuAa 6 U30ameA&cKuu omoeA 
5 ceHm.116p.11 1978 zooa. 

9 


