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fnei1ett0B IO.M. H LIP- PIS-99-211 
HCIIbITaHHe HOHH3aUHOHHOH KaMepbl Ha pe30HaHCHhlX HeiiTpoHax 
LIJIH HCCJieLIOBaHHH fa.30Bh!X MHllleHeH 

CKOHCTpyHpOBaHa HOHH3aUHOHHM KaMepa C ra30BhlMH MHllleHHMH H TeCTH
poBaHa Ha pe3oHaHCHhIX HettTpoHax HMIIYJihCHoro peaKTopa HEP-30 O1151H, )fy6-
Ha. ATOMhl ra.Ja HBJI~HCh MHIIJeHHMH LIJIH HettTpOHHOro nyqKa. IlpoBeL(eHO cpaB
HeHHe nonyqeHHhIX pe3yJihTaTOB Ha TeIIJIOBhlX HeiiTpOHax C IIOMOIIJblO 3TOH KaMe
pbl H KaMepbl C rnep).(OH MHllleHblO. B HallleM cnyqae q>OH OT peaKUHH 
Ha npHMeCHX 10 B H 6Li, CO).(ep)KaIIJHXCH B BeIIJecrnax rnep).(b!X o6pa.3UOB H IIOLI
JIO)KKax, OTcyrcrnyeT. TaK)Ke 6hma npoBepeHa cnoco6ttOCTh ycTaHOBJieHHH KaMe
pbI IIOCJie HMIIYJibCa MOIIJHOCTH peaKTopa C IIOMOIIJhlO npOTOHOB OT peaKUHH 
3He(n,p) 3H, a-1-IaCTHU OT ypaHOBOro HCTO'IHHKa H reHepaTopa TO'IHhlX aMIIJIHTYLI
KpoMe Toro, MhI onpei1enHJIH 3HepreTH'lecKoe pa3pellleHHe KaMepbI. 

Pa6orn BhlIIOJIHeHa B Jla6oparnpHH HettTpOHHOH q>H3HKH HM. H.M.<l>paHKa 
OH51H. 

Coo6we1111e 06bem111e1moro IIIICTl!Tyra Jl/lepHhlX IICCJ1enosa1111ii. lly611a, 1999· 

TTepeBOll aBTOpOB 

Gledenov Yu.M. et al. 
Testing an Ionization Chamber with Resonance Neutrons 
for Gaseous Targets Studies 

PlS-99-211 

An ionization chamber with gaseous samples has been designed. It has been 
tested on the beam of the pulsed reactor IBR-30, JINR, Dubna. The experiment 
has been carried out with resonance neutrons. The exposed gas volume serves 
as a target for neutron beam. We have compared the chamber to samples on sub
strates, the background component due to 10 Band 6Li microimpurities in this case 
is totally absent. It has been tested also the recovery capability of the chamber af
ter the reactor power pulse using the protons from the 3He(n,p)3H reaction, 
a-particles from a U-source and a pulsed precision generator. Moreover the ener
gy resolution of the chamber with its equipment has been carried out. 

The investigation has been performed at the Frank Laboratory of Neutron 
Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna, 1999 



1. BBe,lleuue 
Hccne)lOBaHHe HeihpOHHhIX peaKQHll C BhIJieTOM 3ap.s:J)KeHHhlX 'laCTil'-1 Ha 

ra30BhIX MHrnem1x B pa6oTe [l] ,n;ano xopoume pe3yJihTaThI. O,n;HaKo 

npoBe,n;eHHhie H3MepeHH51 6bIJIH BhinOJIHeHhl TOJihKO Ha TenJIOBhIX Heil:rpoHax 

HMnyJihCHOro peaKTopa HEP-2 [2]. ,ll;M npoBepKH MeTO,Il;HKH H cnoco6HOCTH 

H3roTOBJieHHOtt KaMeph1 c ra3oBoii MHrneHhIO HKrM K H3MepeHH.s:JM Ha 6onee 

WHpOKOM HHTepBane HettTpOHOB Heo6xo,n;HMO HCnhITaTh ee npHMeHHMOCTh Ha 

pe30HaHCHhIX HettTpOHax H onpe,n;eJIHTh ee xapaKTepHCTHKH B TaKHX H3MepeHH.s:JX. 

B ,n;aHHOH pa6oTe o6cy)K,D;aIOTC51 pe3yJihTaThl HCilhlTaHH.s:J KaMepbI Ha 

HettTpoHax HMilYJihCHoro peaKTopa HEP-30, pa6ornBUiero COBMeCTHO c 

JIHHettHhIM ycKOpHTeJieM ::meKTpOHOB. IlpoBe,n;eH0 TaK)Ke cpaBHeHHe nony'leHHhIX 

pe3yJihTaTOB Ha TenJIOBhlX HettTpOHax C IlOMO~hIO HKrM H KaMephl C TBep,n;oii 

MHWeHbIO. 

2. Kottcl])yl.:t.l.HH 11Kf'M 

CxeMa HOHH3aQHOHHOtt KaMeph1 c ra3oBoil: MHUieHhIO HKrM noKa3aHa Ha 

pHc. l. 3TO o6bi'lHaR IlJIOCKonapanneJibHa.s:J KaMepa c ceTKOH, KaTO,D; H aHO,Il; 

KOTOpoii BhinOJIHeHhl H3 aJIIOMHHHeBOll !pOJihfH TOJI~HHOH 0, l MM, a CeTKa-H3 

npOBOJIOKH H3 6epHJIJIHeBOll 6pOH3hl TOJI~HHOH 0, 1 MM C UiaroM 2 MM, 

HaMoTaHHOil: Ha paMKY H3 Hep)KaBero~eii cTanH. KoHcTpyKQH.s:J noMe~eHa B 

Kopnyc H3 Hep)KaBeIO~ett CTaJIH ,D;JIHHOH 310 MM H ,D;HaMerpOM 180 MM, 

CHa6)KeHHhlH Bh!COKOBOJihTHhIMH H CHfHaJihHhIMH BBO,D;aMH H BeHTHJieM ,D;JI5I 

OTKa'lKH H HanOJIHeHH.s:J ra3aMH. Ha Top1..1ax KOpnyca HMeIOTC.s:J TOHKHe 

aJIIOMHHHeBbie OKtta ,D;JI5I nponycKaHHR ny'lKa Heil:TpOHOB qepe3 KaMepy. Ha 

BXO,Il;HOM OKHe pacceHBaJIOCh He 6onee 0,5% HettrpOHOB, npOXO,D;5I~HX qepe3 Hero. 

PacCTORHHR Me)K,D;y KaTO,Il;OM H CeTKOH, Me)K,D;y CeTKOll H KOJJJieKTOpOM COCTaBMJIH 

55 H 25 MM COOTBeTCTBeHHO. Ily'IOK npoxo,n;mI Me)K,D;y KaTO,D;OM H ceTKOll 

napaJJJieJihHO noBepXHOCTH :meKTpo,n;oB. MIIUieH.s:JMH ,D;JI5I IICCJie,n;yeMhIX peaKQilll 

.s:JBJI.s:JJIIICh 51,D;pa ra30B, HanOJIH.s:JIO~IIX KaMepy. PaCCTO.s:JHil.s:J Me)K,D;y :meKrpo,n;aMH B 

KaMepe H IlOJIO)KeHHe ny'lKa 6bIJIH TaKHMII, 'ITO Ha 3JieKTpO,D;hl He nona,n;an 

HettTpOHHhlH ny'IOK, II npII IICilOJih30BaHHhIX ,n;aBJieHil.s:JX TpeKII OT npo,n;yKTOB 

51,D;epHhIX peaKQHH fiOJIHOCThIO yKJia,D;b!BaJIIICh B ra3e Me)K,D;y ee KaTO,Il;OM II CeTKOll. 

BJIIl.s:JHHe KpaeBhlX 3cpcpeKTOB Ha BX0,D;e II Bh!X0,n;e Heil:rpOHH0ro ny'lKa Il3 

'lYBCTBIITeJihHOr0 o6'beMa 6bIJIO MaJIO, TaK KaK ,D;JIIIHa 3T0f0 o6'beMa, 

onpe,n;eMeMa.s:J ,Il;JIIIHOll OKHa paMKII CeTKII, 3Ha'lIITeJihHO 60Jihllle (210 MM), 'leM 

npo6ern npII IICilOJih30BaHHhIX ,n;aBJieHH.s:JX ra30Bh!X CMeceil: OT perIICTpttpyeMhIX 

'laCTIIQ. 
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Puc. I. Cxe.Ma :JKcnepuMemna OJIR onpeiJeJiemm xapaKmepucmuK uo11u3al{UOllllOii 
KaMCpbl: I - HeiimpOH0600; 2 - ny'-IOK 11eiimpo11oe; 3 - Kamoo; 4 - 6XOO/lble OKHa; 
5 - paJ,tKa cemKu; 6 - cemKa; 7 - KOJIJleKmop; 8 - Kopnyc KaMepbz; 

PA- npeoycwmmeJiu; c- ¢uu1Ka; A - cneKmpoMempu'-lecKue ycUJ1umeJ1u; 
D - oucKpU!,tttHamop; PS - <jJopMupoeameJib; ADCl-2 - aMMumya110-11ur/Jpoeb1e 
npeo6pmoeameJiu; TDC- epeMeHHOii KoiJupoBZ4uK; k- Ko11mpoJ1J1ep; PC - KOMnblomep 

3. 3KcnepnMeuT 

,l].nll onpe,n:eneHHll xapaKTepHCTHK H3rOTOBneHHOM KaMepbl nplI 
II3MepeHIIllX C pe3oHaHCHbIMII HettTpOHaMII Mbl npoBenlI 3KCnep1IMeHTbl Ha 
HettTpoHaX OT IIMnynhCHoro peaKTOpa HEP-30, pa6oTaBrnero COBMeCTHO c 
nlIHettHhIM ycKopnreneM 3neKTpOHOB. KaMepa pacnonaranacb Ha paccTOllHIIH 
30 M OT 30HhI peaKropa II 6blna HanonHeHa CMeCbIO ra30B 93% Ar; 5% CO2 II 2% 
3He ,n:o ,n:aBneHIIll 1,8 aTM. PacCTOl!HIIe B KaMepe OT BXO,z:t:Horo, Ml! HettTpOHOB, 
OKHa ,n:o Ha'lana 'lYBCTBinenbHOro o6beMa 6bmO 72 MM, a OT KOHI.(a 3Toro o6beMa 
,n:o BbIXO,[(HOro OKHa KOpnyca COCTaBMnO 58 MM. Ilp1I ,n:aaneHHII ra30B B KaMepe 
6onhrne I, 15 aTM, 'ITO o6bJ'lHO IICI10Ilb30BanOCb B II3MepeHHllX, TPIITOHbl 113 
peaKQHH 6Li(n,t)4He, nponcxo,n:muett Ha MIIKponp1IMec11 IllITHll B anIOMHHIIeBbIX 
OKHax, He ,n:oneranlI ,n:o 'lYBCTBIITenbHOrO o6beMa KaMepbl. 

,l].nll yMeHbWeHHll cpoHa nptt ll3MepeHHllX Ha pe30HaHCHbJX HettTpoHax Ha 
paCCTOllHHlf IO M OT peaKTOpa CTOlln Al-cpnnbTp TOilil\lfHOM 12,5 CM, a nepe,n: 
KaMepoii croM cpttnhTP tt3 2-MM Cd. Kann6poBKa 3Heprntt HettTpOHOB no 
BpeMeHH nponera rrpOBO,z:t:ttnaCb C noMOil\blO cpttnbTpOB 113 Mn II In, 
ycTaHOBneHHblX rrepe,n: KaMepott. Ilpn H3MepeHHllX Ha TerrnOBbIX HettTpOHaX [I] 
cpnnbrp H3 Cd 6bm CHl!T. Ily110K HettTpOHOB, rrpoxo,n:Hmnx qepe3 KaMepy, 
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cpopMHpOBanCll KOnnHMaTopaMH pa3MepoM 20x40 MM, CTOllll.lllMlf rrepe,n: KaMepott. 
BHyTpH KaMepbl noMemancl! HCTO'lHHK a-'laCTHU ll3 CMeCH 238U H 234U. C 
nOMOll.lb!O MO,z:t:ynll Ml! MHOronapaMeTpH'leCKHX II3MepeHHM [3] Mb! nony'lttnll 
aMrrnnTy,z:t:HblM crreKTp BbmeTa!Oll.lllX 3apl!)KeHHblX 'laCTHU (puc.2), 

apeMl!ITponeTHb!e crreKTpbl rrpoTOHOB ll3 peaKUHH 3He(n,p)3H. a-'laCTHU ll3 
ypaHOBOrO HCTO'lHHKa ll HMrrynhCOB OT reHepaTopa 3a.uaHHOM aMrrnlITY.Uhl, 
no,n:aaaeMbIX TaK)Ke Ha Bxo,n: rrpe,n:ycunttTenll, CTOl!ll.lero Ha KaMepe. Ebma 
onpe,n:eneHa cnoco6HOCTb KaMepbl BOCCTaHaBnHBaTbCll K pa6oTe B HOpManbHOM 
pe)KUMe rrocne IIMnynhca MOll.lHOCTlf peaKTOpa. BO BpeMl! KOTOporo MOll.lHblM 

nOTOK y-KBaHTOB If 6bICTpb!X HettTpOHOB C03,n:aeT neperpy3KY KaMepbl. 
BpeMllrrponeTHblM crreKTP a-'laCTIIU OT ypaHOBOro IICTO'lHHKa npuBe,n:eH Ha puc.3. 
BH.UHO, 'ITO npHMepHO qepe3 20 MKC nocne MaKCHMyMa HMrrynbca HettTpOHOB OT 
peaKTOpa, KaMepa BOCCTaHaBnHBaer HOpManbHb!M pe)KHM pa60Tbl. ,l].nll 
nOBbJWeHHll 'lHCna OTC'leTOB B Ka)K,[(OM KaHane apeMeHHOro cneKTpa npu wupuHe 
KaHana acero I MKC Hcnonh30BanCll reHepaTop HMrrynhcoa Heo6xo,n:uMott 
qacTOTbI. Ilony'leHHhIM cneKTP npHae,n:eH TaK)Ke Ha puc.3. Ilo HeMy MO)KHO 
TO'lHee onpe,n:enHTb apeMl! BOCCTaHOBneHHll KaMepbl COBMeCTHO C 
IICnOnb30BaHHOM annapaTypott. OHO OKa3anOCb paBHbIM 26 MKC. Ebma TaK)Ke 
onpe,n:eneHa 3aBHCIIMOCTb pa3perneHHll ITIIKOB OT npo,n:yKTOB peaKQIIlf 3He(n,p)3H 
B 3aBIICHMOCTII OT 3Heprnu HettTpOHOB (pHc.4). 113 Hero Bll,[(HO, 'ITO coxpaHl!l!Cb 
Ha ypOBHe 80-100 K38 ,n:o 3HeprnH HettTpOHOB En ITO'lTH I K38, 6nu)Ke K 

MaKCHMYMY HMnynbca HettTpOHOB, OHO paCTeT npHMepHO ,n:o 200 K38 npn 
Ens:el0 K38. 

4. 06cyxmeune pe3yn&TaTOB HJMepeunii 

ll11Ip1rna IIMnynbca HettTpOHOB HEP-30 Ha nonyBbJCOTe COCTaBnl!eT 4,5 MKC 
[4], a no oc11oaaH1IIO 11Mnynhca II3-3a 3arnHyToro no apeMeHn 3a,z:t:Hero cppoHrn 

OKOno 20 MKC {'to.,). l13MepeHHll, npOBO,[(IIMble paHee Ha 3TOM nponeTHOM 6a3e C 
KaMepaMII, IIMe!Oll.llIMII TBep,n:ble MIIWeHII, He n03BOnllnH ,[(OCTII'lb 3Hepr1III I K38 C 
TaKttM pa3pewe11ueM. 

HaMII npoae,n:eHo cpaaHeHHe cneKTpOB OT qaCTIIU II3 peaKUHM rrplI 
mMepeHttlI Ha rennoabIX HettTpoHax 11EP-2 c rroMOil\blO 11KfM nplI ee 
HarronHeHIIII CMeCbIO ra3oB 93,75% Ar; 6,25% CO2 II 1,8 10·5% 3He ,n:o ,n:aanemrn 
1,2 aTM (pHc.5(1)) II KaMepbl c rnep,n:ott MIIWeHblO Ha nOMO)KKe. CneKTP c 
nocne,n:Hett (MIIWeHb-NaCI) noKa3aH Ha p1Ic.5(2). Ha HeM BII,z:t:Hbl fllIKII OT 
Hll'lTO)KHblX nplIMecett 108 H 6Li. TaKIIX nlIKOB B 11KfM He Ha6n10,n:anOCb np11-
,n:aaneHIIII ra3a OT I, I 5 aTM II Bb1rne, KaK onucaHo a pa6oTe [1 ]. 
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Puc.3. Bpe.MRnponem11b1e cneKmpbl. (I)- a-1Jacmuq om ypauoeozo ucmo1J11uKa ; (2 )-
111,mynbcoe om 2euepamopa; t- epe.MR nponema ueumpouoe e .MKc; N- 'luCJlo a-'lacmuq 

UIIU u.Mnynbcoe om 2e11epamopa 
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Puc.4. Pa3peweuue nuKoe om npoiJyKmoe peaKquu 3He(n,p)3H e 3aeucU.Mocmu om 
311epzu11 11dimpo11oe. En- 311epwR 11eiimpo11oe e 3B, FWHM- pa3peweuue e K3B 
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Puc.5. Cpae11e11ue a.Ml1JlumyiJ11b1x cneKmpoe u3 Ka.Mepbl c 2a3oeou .MUUtellb/0 (1) u 
meepooii .Muwe11b10 (2). N- 1Jucno 3apewcmpupoea1111b1x 1Jacmuq, 11-110.Mep KOi/Ma 

5. BblBOJU>I 

IfaroT0BneHHas1 HaMtt IIKI'M, He co,nep)Ka~asi: TBep,noii MttllleHtt Ha 

no,nnO)I{KaX, ttMeeT pH,n npettMy~eCTB no cpaBHeHttIO C ll0Htt3aQttOHHOll KaMepoii 

c o6pa3QaMtt Ha no,nno)I{Kax, a ttMeHHo: 

- MeHhlllllll qlOH ; 

- HeT ITllKOB OT peaKQllll Ha npttMeCHX 10B ll 6Li, co,nep)Ka~ttXCH B 

Be~eCTBax TBep,nhIX o6pa3QOB ll ITOMO)I{Kax; 
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- 3Ha1nneJihHO rrpome, ToqHee H Ha,n:e)lrnee orrpe,n:em1eTc» qHcno si,n:ep 
Hccne,n:yeMoro o6pa3l.(a; 

- IIHKiI, 'irn crreKTpax qacTm~, BbIJieTaiomnx H3 peaKI.(Htt Ha si,n:pax ra3oB, He 
HMeIOT «XBOCJOB» B CTOpoHy HH3KHX 3HeprHll:, rrpoSIBJISIIOmHXCSI rrpH H3MepeHHH 
peaKI.(Htt Ha si~pax H30TOIIOB, BXO,n:HmHx B rnep,n:bie MHIIJeHH, H3-3a KOHe1rnoll: 
TonmHHhI rrocne,n:HHx; 

- qacTHI.(bl perncrpHpyIOTCSI B 41t-reoMeTpHH. 
Pa3perneHHe IIHKOB OT 3ap»)KeHHblX qacTHI.(, BhIJieTaIOmHx H_3 peaKI.(HH Ha 

rryqKe Hell:rpoHOB peaKTopa HEP-30 Ha rrponernoll: 6a3e 30 M rrpH rrptt6nmKeHHH 
no BpeMeHH rrponeTa rroqTH K caMoll: BCIIbIIIJKe peaKTOpa (20 MKC), COCTaBJISieT 
eme BennqnHy, MeHhrny10 200 K3B (6e3 rryqKa 60-80 K3B). ,[(nsi ttccne,n:oBaHHsi 
MHOrHx peaKI.(Htt 3TOro BIIOJIHe ,D;OCTaTOqHo. IlpH Heo6xo,n:HMOCTH rronyi-IaTb 
nyqrnee pa3perneHHe HJIH HCCJie,D;OBaTb ,n:Harra30H C 6onee BblCOKHMH 3HeprHSIMH 
HeihpOHOB HY)KHO rrpOBO,D;HTb H3MepeHHSI Ha 60JibIIJell: rrponeTHOH 6a3e HJIH Ha 
HettTpOHHbIX HCTOqHHKax C KOpOTKHM HMIIYJibCOM HettTpOHOB. 

HacToSimaSI pa6oTa BblIIOJIHeHa 6naro,n:apSI qaCTHqHOMY cj>HHaHcHpOBaHHIO 
POCCHHCKHM cj>OH,D;OM cj>yH,n:aMeHTaJibHblX HCCJie,n:oBaHHH, rpaHT 95-02-05212. 
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