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Cpe,I:Ui ra3OHailOJIHeHHblX neTeKTOpOB HeHTpOHOB Hall60nblllee pacnpo
CTpa!IeHiie nonyq1:mn nponopunoHanbHhie cqeTqHKH, conep)KamHe 3 He 11 1

• 

3TH cqeT4HKH o6nanruoT npeHMyruecrBaMH nepen CUHHTttnmIUHOHHbIMH 
AeTeKTOpaMH: nocTaTO4"O BbICOKruI 3cpcpeKTHBHOCTb, HH3KHH co6crneHHbIH 
cpoH, cna6ruI qyacTBHTenhHOCTb K r-H3nyqeHmo, xopoume cneicrpoMeTpnqe. 
CKHe CBOHCTBa. HenocraTKOM HX 1IBJI1IeTCR, 'KaK npaattno, xynlllee. BpeMeH
HOe pa3pellleHHe. 11cnoni.30BaHHe nponopUHOHaJibHblX cqeTqHKOB C 3 He 
B cneKTpoMeTpnqecKOM pe)KHMe Tpe6yeT nonaaneHHR CTeHO4HOro H TOP· 
uoaoro 3cpcpeKToB. IlepahIH 3cpcpeKT ca113aH co cnyJiaRMH HenonHoro yKJia
nhIBaHHR npo6eroB npOTOHOB n TpHTOHOB a qyacTBHTeJibHOM O~'beMe CtieT-
4"Ka, BTOpOH - C necpopMauHeH 3neKTpnqecKoro noJIR B6nH3H TOPUOB. 

CTeHOqffbilf 3cpcpeKT yMeHblllaeTCR C yaennqemrnM o6'beMa cqeTqHKa 
H naaneHHR pa6oqero ra3a, a TaK)Ke non neiicraueM naaneHHR 6onee TR)Ke~ 
Jihix, qazue acero HHepTHbIX ra3oa (Ar, Kr, Xe). TopuoahIH 3cpcpeKT MOiKHO 
HCKJIIOqHTb, HCnonb3YR BblpaBHHBaIOIUHe :meKTponhI HnH YTOJIIUeHHR HH
TH 12 
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'. B 3TOM cnyqae 3aMeTHaR noJIR o6'beMa cqerqnKa RBnReTCR "He
pa6oqefl", 4TO npnaonHT K yaennqeHHIO ra6apHTOB cqeTqHKa H K Hepauno
HaJihHoMy pacxonoaaHHIO noporocTO11mero ra3a 3 He. 

B npennaraeMOH pa6oTe HCnOnb3yeTCR Beeb o6'beM cqeTqHKa, a Tpe-
6yeMaR KOHcpnrypauHR 3JieKTpHqecKoro non11 Ha HHTH y Topuoa cqeTqnKa 
nocrnraeTCR c noMOIUbJO nonO)KIITeJibHbIX 3neKTpn4ecKHx 3ap11noa, Haxo
n11IUHxc11 Ha TOpUOBblX noaepXHOCTRX. B pa6oTe 15 

I yKa3aHO Ha CpaBHHTenh
HO MHTenhHhie npoueccb1 penaKcauun H36hIT04Horo nono)KHTenLHoro 3a
p11na a6nH3H HHTH, HaTRHyTofi Ha noaepXHoCTH cpToponnacTa, H Ha BO3MO)IC
HOCTb ynpaaneHH.11 K03cpcpHUHeHTOM ra3oBoro ycttneHHR (KrY) C IlOMOIUbIO 
nOKaJibHOro r-o6nyqeHHR oTnenhHblX yqacTKOB HHTH. 

B pa6oTe 6hm npHMeHeH cqeTqffl( nnHHoH 30 CM H }:(HaMeTpoM 8 CM. 
113HYTPH cqeT4ffKa ero TOpUbl no acen nnomanu 3aKpbITbl TecpnoHOBbIMH 
nHCKaMH, B ueHTpe KOTOpblX yKpenneHa IlO3OJioqeHHaR BOm,cppaMOBaR 
HHTb nnaMeTpoM 150 MKM ( aHon) . CtieTqHK HanonHeH CMeCblO ra3OB: 3 He -
70 Klla, Ar (oco6ofi. qucroThI) - 150 Kila, CH4 - 3 Klla. (Conep)KaHHe 
npHMecefi B ncnonL3yeMOM 3 He: 4He~ 0,3%, N2 ~ 1,5-10- 4%, H 2 ~ 
~ 1-10- 4%, rpynnhI CH - MeHee 10- 4%). BL16op YKa3aHHOH KOHUeHTpa
UHH MeTaHa CBR3aH C Heo6xonHMOCTblO o6ecneqeHHR IlOCTORHHOH CKOpo
CTH npeficpa 3neKTpoHoB 16 1 a umpoKofi o6nacrH 3HaqeHnfi E/P ~ .0,ij, KOTo
pbIH nMeeTc11 D npeo6nanruomefi qacTn o6'beMa cqeT4ffKa. 
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Puc. ]. Cxe.Ma1U'leCK{JJI KQTpUHa 3/leKTpU'leCKOW no/Ul y TOpija C'leT'lUKa: a -

cpa:Jy JtCe noC/le nooa'lu HanpJ1J1CeHuJ1, 6 - noc11e ycraHos11eHW1 cTaijuoHapH020 

pacnpeoeneHW! 3apJ1oos Ha u3011J1rope. I - HU Tb ( aHoo); 2 - ijU/IUHopu'lec1<uu 

Kama; 3 - u3011J1rop - giropon11acrosbzu ouc1<. 
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Cpa3y )Ke nocrre no.n;atm HanpH)Kemm Ha cqeTqmc y Topuoe 06pa3yeT

c11 K0Hqmrypau1m :meKTpHqecKoro norrH, cxeMaTHqecKH noKa3aHHaH Ha 

pHC. la. EcrrH 3TOro HanpH)KeHHH )];OCTaTOqffO )];JIH o6pa30BaHHH 3JieKTpOHHbIX 

JlaBHH y HHTH, TO DOJIO)KHTeJibHbie . HOHbI, )];BHraHCb OT HHTH no CHJIOBblM 

JIHHHHM, nona.n;aroT H Ha noeepXHOCTb Topua, 3aKphrroro q>ToponrracToM. 

3rreKTponpoeo.n;HoCTb qlToponrracTa .n;ocraToqHo Marra, no3TOMY npouecc 

HaKonrreHHH DOJIO)KHTeJibHbIX 3apH.D;OB npOHCXO)];HT .n;o TeX nop, DOKa He 

C03.D;aCTCH KapTHHa DOJIH, H306pa)KeHHaH Ha pHC. 16. O.n;ttaKo H B )];aJibHenweM 

HeKoTopoe KOJIHqecTBO DOJIO)KHTeJibHblX HOHOB MO)KeT nona.n;aTb Ha noeepx

HOCTb q>ToponrraCTOBOro H30JIHTOpa BCJie.D;CTBHe pacceHHHH HOHOB Ha aTo

Max ra3a, KOMDeHCHpyH TeM CaMblM crra6yro yTeqKy DOJIO)KHTeJibHOro 3a

pH.n;a C noeepXHOCTH. 

Ilocrre eKJiroqeHHH cqeTqHKa cpe.n;HHH HanpH)KeHHOCTh :meKTpHqecKoro 

DOJIH B6JIH3H ToptioB npeBbilllaeT aHaJIOrHqttYIO HanpH)KeHHOCTb B cpe.n;HeH 

qacTH cqeTqHKa, nocKoJibKY )];JIH qlToponrracTa e ~ 4. TaK KaK KrY CHJibHO 

3aBHCHT OT HanpH)KeHHOCTH 3JieKTpffqeCKOro DOJIH y HHTH, 3TO Bbl3bIBaeT 

DOHBJieHHe HMnyJibCOB C aMDJIHTy.n;aMH, 3aMeTHO npeBbllllaIDIUHMH HX cpe.n;

Hee 3HaqeHHe. 

MeTO)];OM 3KpaHHpOBKH nyqKa ·:enrroBblX HeHTpOHOB Ka)];MHeBbIC norrro

THTeJieM 6bIJia ycTaHOBJieHa O)];H03HaqHaJI CBH3b DOHBJieHHH HMDYJibCOB 

6oJiblllHX aMDJIHTy.n; C o6rracTHMH qyBCTBHTeJibHOro 061,eMa y TOPUOB cqeT

qffJ<:a, qTo npoHJirrrocTpHpOBaHO lllTpHxoeon JIHHHen Ha pHc. 2. B .D;aJibHenweM 

HMnyJibCbl C 60JiblllHMH aMDJIHTy.n;aMH Hcqe3aIOT, DOTOMY qTo KOHqmrypa-

2 

J 

I} 

N 

103 

102 

1'j=2MKC'(d =5MKC 

nth+ 3 He - p + T + 764, 5 K3B 

Ep = 573K38 

Er = 191 K3B 

764,5K38 

l 

22K3BI I FWHM 

rEHEPATOP 

J 

G;ifW Y \ 
1,73 t<JBII FWHM 

'/ \ :I 
I I 
I I 573K3B 
I \ I I 

I 
I 
I 

\V -------.JI : 
I I 
\ ' \ I 
\ I 
\ I ', ·---~ ,,. . 

\ . . . / 
\ ,,-------'-, ... 

\ 
\ 
\ 
I 
I 
\ 
I 
I 
I 
I 
1 
\ " ,, . 

101 I 1 1 .., I 1 , 1 1 I ♦ 1 1 , 1 I 
0 1000 2000 n 

Puc. 2. AMn11uryoHb1u ouifigiepeHl{UanbHblU cne1<rp pacnpeoe11eHW1 a.un11uryo or 

.Meo11eHHblx HeurpoHos. /Jlrpuxosou 11uHueu noKa3aH cne1<rp cpa3y noC/le BK/110· 
'leHW! C'leT'lUKa. N - 'lUC/10 3ape2ucrpuposaHHblX UMny11bC06, n - HO.Mep KaHana. 

UHH 3JieKTpHqecKoro DOJIH y TOpUOB npHHHMaeT BH)];, DOKa3aHHblH Ha pHc.16. 

BpeMH, 3a KOTOpoe )];OCTHraeTCH TaKaH KapTHHa, 3aBHCHT OT BeJIHqHHbl nep

BHqffOH HOHH3aQHH (HeHTpOHHOro DOTOKa) H, B ropa3.D;O 60JibllleH creneHH, -

OT BeJIHqHHbl HanpH)KeHHH Ha cqeTqHJ<:e. Ilo3TOMY 3HaqHTeJibHOe ycKopeHHe 

B C03)];aHHH paeHOBeCHOH KapTHHbl pacnpe.n;erreHHH DOJIO)KHTeJibHblX 3apH

)];OB )];OCTHraeTCH nocpe.n;cTBOM KpaTKOBpeMeHHOro npeBbillleHHH HanpH)Ke

HHH Ha cqeTqHKe OTHOCHTeJibHO HOMHHaJibHoro (.:l U ~ 0,3 KB _B TeqeHHe 

2 + 5 MHH.). 

3aeHCHMOCTH KrY H aMDJIHTY.D;Horo pa3pellleHHH OT HanpH)KeHHH Ha 

cqerqHJ<:e DOKa3a.Hbl Ha pHC. 3. B H3MepeHHHX HCDOJib30BaJIHCb npe.n;ycHJIHTeJib 
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Puc. 3. 3asUCUMOCTb aMllflUTYOHOZO pa:1pe
UlCHWl (a%) u Be/lU'IUHbl KI'Y or U-nanp!I· 
J/CeHWl Ha C'leT'IUKe 13 KB. 

Ha noneBbIX TpaH3HCTOpax, CTaH,D;apT
HhIR cneKTpOMeTpHqecKHR YCHnHTenb 

· H 6noK BhlCOKOBOITbTHOro IIHTaHHH 
B CTaHAapTe KAMAK. JlHHeRHOCTb 
ycnnnTencii H noporn aHann3aTopa 
npoaepHnHCb npeUH3HOHHhIM reHepa
TOpOM HMnynhCOB. Ilpn aMnnnTy,D;ax 
Hr.mynhCOB, COOTBeTCTBYIOIUHX KrY 
~ 20, YCHnHTenbHbIR TpaKT o6ecne-
qffBM co6cTBCHHOe pasperneHHe 
~1,7 K3B. 

IlponopUHOHanbHbIH cqeTqHK C AaHHhlM HanonneHHCM npe,D;nonaraeT
CH HCilOITb30BaTb AITH cneKTpoMeTpHH HeHTpOHOB B 3HepreTHqecKOM HHTCp
nane 0,07 + 1 M3B. BepXHHH npe,D;en 3Hepnrn HCHTpouoa onpeAenHeTcH 
B03paCTaIOIUHM (pOHOM OT OTAaqH npoTOHoa,. COACp;KalUHXCH B MeT1rne, 
a 3aMeHa MeTllHa Ha yrneKHCITblH ra3 npHBena K HeKOTOpoMy YXYAllleHHIO 
3HepreTHqec1<oro paspellleHHH ( ~ 3,2%) . 
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PyKOIIHCb nocrynHna B H3,D;aTenbCKHR OT,D;en 
9 q>eapan.111989 ro,D;a. 

· _CTpenKoa A.B., <l>nopeK M. . . P3-89-77. 
YcTprurnmrn Topuoaoro 3cpcpeKTa 

· a nponopunoHanhHOM cqeTtruKe. HeiiTpoHoa 
< , • • • • • 

C IlOMOU{blO noaepXHOCTHOr() 3apH.n;a Ha H30JIHTOpax 
• & , •, ' • ,,. , )• •. '/ • I I , 

IlpHBOAHTCfl OilHCaHH_e nponopUHOHanb~Oro ,cqeTqHICa HeHTpO
HOB 061,eMOM; 1500 CM3,. HanOJIHeHHOrO Sa30BOH CMeChlO; co_riep-

, :>Kanieii 3 He. Heo.n;Hopo.n;il;oCTH 3JieripnqecKoro non.fl a6JIH3H TOpuoa 
ycTpaHeHbl c . IlOMOU{blO 'noaepXHOCTHoro ~apHAa, . ~6p

1
8.30BaHHOro 

IlOJIO,KHTeJihHhlMH HOHaMH, mi cpTopormaCTOBhlX H30JIHTOpax, :faHH- . 
MaI,OlllHX BClO noaep~OCTb Topi.ioa. B H30Tl)O!JHOM Il(?TOKe' Te~o_i '. 

'Bbl~ HeHTpOHOB 3IIepr_emqecKoe ·paspemeime. TaKoro ·cqeTqnKa co-· 
CTaBJIHeT 2,8%,.npH perHCTpauHH npo.n;yKTOB pea~HH 3 He (n, a}' T; 

- \ ',· ' .,·,.,.,.:. ' ' . ' , '. ' ; . . . 
'! '. i ., 

Pa6oTa BhlilOJIHeHa B Jla6opaTOpHH Hei!TpOHHOH qJH3HKH OH.RH. 
' • , ' /~ . ,., : , • ·~ , , ' ' ', '.: ·• • ' • " . ' ; . ·; \ I , ' 

' ' _, . '. \ ' -. _. ,• .', ' :,, ,, ' '.' . ' 

Coo6~eime 061>eAHHeHHoro HHcnrryTa·~epHhIX Hccne.tl<>BUIHH. ,ny6Ha 1989 , 
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Ilepeao.n; O'.C.Bn~~rpa.n;oaoii ' ' 
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. ' Strelkoy C. V :; Florek M. ·.· . 
·Eliminati~n,of End Effe~t in a'Proportional Neutron 
Detector Using Surface Chargeon Insulators' ., 

'' ·1 
, . .. I 

' The proportional n~ukon detector of 1500 ,cm_3
. voiun1e filled. 

· with a gas :mixture containing · 3 He.: is described •. Inhomogeneities 
of electric field, nero- th~ e~ds are av6ided using the surface charge 
·created' by positive: i6~s :on' teflon-- insulators covering the.'total sur-', 
face of ends: The_ energy, resolution 'of this detector is 2.8%. for' iso
topic· flux of'th~rmalneutrons at the iegistration·of 3 He (n, a) T reac-
tion products: . . . . 
/ . - ,·, -~ ";' !• 

The in~estigation : h~s' be~n· .. perf~rme,d, at, the Labo"ratory of 
Neutron Physics, JINR. . . . , , . . 
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