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AHroHoB A. " np. P13 12146 
CKCTeMa I1pOI10pUHOH8JlhHbiX K8Mep tlllH HCC1IBJlOB8HH5I 

p88KUHH ( 0, a) H8 pe30H8HCHbiX HetiTpOH8X 

OrmchiBaercst ;:::reTeKTOp a-'-laCTHU, ucnonhayeMbiM .llllH H3Y'-18HHSI peaKUiHI 

(0, a) H8 pe30H8HCHbiX HeHTpOH8X OT HMilYllbCHbiX HeH.TpOHHb!X HCTO'-IHHKOB. 

nereKTOp COCTOHT H3 lli8CTH HJl8HTI-PiHbiX CllB08HHbiX rrpOI10pUHOH8llbHbiX K8M8{)J 

pa3MeiUeHHhiX BMecre c MHlll8HHMH ua H:CcnenyeMoro sewecrsa B o6weM sa

KyyMHpyeMOM KOpnyce. YiCCll8LlOB8Hbi K8M€pbi C ,!:HI8M8TpOM CHf'H8JlbHbiX IIpO

BOllO'-IeK 50, ) QQ H 2QQ MKM H lll8f'OM H8MOTKH 4 H 8 MM npH paCCTOHHHH 

M8.1K.O.Y 3ll8KTpOil8MH 8 MM. ilnH Ha6opa f'830BblX CMeCeH Ar + 5; 10; 20; 30; 
40%C02, Ar + 8; 20; 50% CH 4 , 100%CH 4 " Ne + 8% Ar + 20% C0 2 +3,5% 
C2H 5(lH onpeneneHa o6nacrh pa6o~u1x HanpsnKeHuti, K03¢¢RUR8HT ra3osoro 

yMHo>KeHIHI, speMeHHoe u aMnnHrynHoe paaperneHue. Ll.nSJ cMeceH Ar + 20; 
30% C02 npu nuaMeTpe curHaJlbHbiX nposonoqeK 100 MKM c war oM 8 MM 

TIOJlY1.J8HO Bp8M€HH08 p83p€lli8HH8 Ha TIOJlYBbiCOTe 40 HC H BpeMH BOCCT8HOB

Jl8HHSI aMIIJlHTYLlHbiX xapaKTepacTHK .oereKropa nocne neperpymuomero HM

nynbca MOIIIHOCTH peaKTOpa- 45 MKC. flpH BbJ6ope KOHCTpyKIHIH H pe.tKHM8 

pa60Tbi .!l8T8KTOpa Y1.JT8H <j}aKT ero I1CIIOJlb30B8HH51 B YCJlOBHHX 60JlblllHX HM

nyJlbC/IbiX noneH HOHH3Hpymmux H3Jly1.JeHuH. TipHseneHbi KpaTKHe xapaKrepuc

THKH HCTIOJlb3yeMOf'O C .QeTeKTOpOM 38pRU01.JYBCTBHT8JlbH0f'O npenyCHJ1HT8JlH 

C 6bJCTpbiM TOKOBbiM BbiXO.IlOM .llJlSI speMeHHbiX H3MepeHHH H 38pH.ll01.JYBCTBH

T8JlbHbiM BhiXO.IlOM .[WSI 8MIIJlHTYJlHbiX H3M8p8HHH. 

Coo6meHue Ot5be.auHeHHoro HHCTHTyTa staepHhiX uccne.uosaHuii. LJ.y6Ha 1979 

Antonov A. et al. 
System of the 
for the Study 
Neutrons 

1\tlultiwire Proportional Chambers 
Pl3 - 12146 

of the ( n, a) Reaction with Resonance 

An alpha-particle detector used for the study of the (n, a) 
reaction with pulsed neutron beams is described.The detector is 
composed of 6 identical double proportional chambers placed toge
ther with targets from the substance under investigation inside an 
evacuated alluminium jacket. The chambers are ma.de of fibre-glass 
frames.The working area of the window is 270x270 mm. 

Chambers have signal wires 50,100 and 200 I' m in diameter 
and 4 and 8 mm wire spacing at a distance from the wires to the mesh 
8 mm. The chambers with 1001! m signal wires and 8 mon wire spacing vvere 
used. The following gas mixtures were used: Ar + 5; 10; 20; 30; 40'/o C~ , 
Ar + 8; 20; 50'/o CH4 , IOO'/oCH4 and Ne + Bo/o Ar + 20'/o C02 + 3.5YoC2HsOH.. 
For the mixtures Ar + 20'/o C02 and Ar + 30)b C0 2 the full width at halph 
maximum - 40 ns and the reproduction time of the amplitude characte
ristics of the detector after the overloading reactor power pulse- 45 p. s 
wer obtained. Considering the detector optimal regime of operation on 
beams from the IBR-30 pulse reactor the presence of powerful pulse ioni
zation radiation was consider?d. Together with the proportional chambers 
a charge-sensitive preamplifier was used. It has fast current termina.ls 

for the time measurements and cha..rge-sensitive terminElls for the amplitu
de measurements. The characteristics of the preamplifier are given. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06t.BQBHeHHblJl NHCTB'I']'T 11/lBpHblJ< IICCOB/lOBSIIJlJl .ily6HB 

Pa6oTa Ha RMIJYJibCHHX HCTO'!llliKaX HeRTIJOHOB c :liCIIOJib30BalilleM 

MeTo~ BpeMellli npoJieTa rrpe~ocTaBJIHeT YHKKaJil>HYID B03MO~OCTb H3Y
tieHRH paCII~aromKXCR ITO«-KaHUJIY KOMTiay~-COCTOHHHll ~ep, B036y~
~eHHHX pe30HaHCHUMH HeRTpoHaMM /I, 2/ • O~HaKO HH'!TO~aff BepoHT

HOCTb 0(-pacrr~a KOMITay~-n,n;pa ITO CpaBHemuo C KOHKyp.npyiOillefi pea.K
IU'lei1: (rt, r) ( a(n,a)jtS(n,f) ~ 10-S- 10~ Ha qJoHe MOII1HHX RMIJYJibC

HHX IIOJieH (-KBaHTOB H HeHTpGHOB BeCbMa 3aTpy~HHeT 3KCITepHMeHT. 
B 3THX ycJIOBIDIX Kpyr HCCJie,n,yeMHX H~ep H HX pe30HaHCHHX COCTOHH:Iifi, 

,liOCTYITHllX ,1\Jiil pe~l1CTpa!.\MH peaK~HV. (tl.,cX.), C.llJibHO 3aBl!CMT OT Bll

dopa THna ,lleTeKTopa, era KOHCTPYK~>m M peli:MMa padoTb/
31. 

B HaCTOmi{eM C0061!leHHM ommaH pa3pa60TaHH!ill H HCCJie~OBaHIIH:il, 

c y'!eTOM yrroMiiHYTHX Bbillle oco6eHHOCTeli, ~eTeKTop 0{-tJ:acTMIJ; • .UeTeK
Top (pMc.I) COCTOHT H3 meCTH (ITpM M3MeHellliM reoMeTpHM - ,1\0 BOCbMH) 
KOHCTpyKTMBHO He3aBMCHMHX C~eHHHX rrporrOpUHOHaJibHHX KaMep (I), 

IIOMei!1eHilliX B Odl!leM Ba.KYYMHpYeMOM KOprryce H3 ,IUOpaJIKNIDIHII ( 2) 1 

( 3 - Cm'HaJII>Hhle, 4 - Bb!COKOBOJibTHhle BBO~, 5 - SJieKTpoMarllliTH 
yrrpaBJieHWI HCTO'!mmaMH, 6 - KOHTpGJibHHe oC-HCTO'!HMK.H) • MIDileHM (7) 
C HCCJie,n,yeMHM Bel!leCTBOM pa3Mel!laiDTCff B ITpGCTpaHCTBe Me~ KaMepaMM. 
TaKOe paciTOJIOXeHHe IT03BOJiffeT 3amHTHTb padO'!Hll O~eM KaMep OT 
Herrocpe~CTBeHHoro 06Jiy'!eHWI HellTIJOHaMH H f-JIY'laMM, '!TO Cyi!1eCTBeH
HO yMem.maeT rreperpy3Icy ~eTeKTOpa B MOMeHT HMrryJibCa MOI!lHOCTH pea.K
TOpa. KpoMe TOro, KOHCTpyKr(IDI OdJia,ll;aeT 6oJibDIOJi rHdKOCT:biD, ,na.IOO\ei'l. 
B03MO~OCTb rrpH HeOdXO~OCTH M8HiiT:b paCIIOJIOxeHMe H KOJIH'!eCTBO 
~eTeKTOpoB H MHmeHeJi H CIIOC06 HX 06Jiy'!eHWI B COOTBeTCTBKH C Tpe

UoBaHRi!MH KO~THOrO SKCnepKMeHTa. 061!lai! ITJIOI11~ MKmeHell ~OCTH
raeT IOOOO c,l-, '!TO, c y'!eTOM MaJioro npo6era oC-tiacTlm; B BemecT:se 

MKmellli, Il03BOJiffeT pa6oTaT:b C ROJIH'!eCTBaMM HCCJie.I(VeMOrO Bel!leCTBa 

~0 roo r. 
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Cnoco6 H3rOTOBneHRH ll KOHCT

pyKqMH ~OH OT~e~HOH KmAepH He 

OTJIW!a.IOTM OT OITHCaHHliX B JrnTepa

Type / 4/. BHCOKOBO~THHe 3~eKTpo~ 
7 HaMOTaHH BO~cppa.MOBOH npoBO~OKOH 

,IUia.MeTpoM 50 MKM C marOM 2 MM, Clli'-

6 H~Hlle - BO~pa.MOBOH ITpoBO~OKOH 

50, I00, 200 MKM H marOM 4 H 8 MM 

.nJIJI pasHIIX BapliaHTOB Ka.Mep. Bee 

5 Clli'HMlJHHe npoBO~O'!Kll 06'he,IU'IHeHH 

BMecTe H COCTa.BnHIDT 06m:HH CllrH~

Hb!H 3~eKTpo~. qyBCTBHTe~bHaR ~0-

Ii!~ Ka.Mep 270x270 MM. PaccTo.mme 

MeJK,ey CHI'H~lillMH H BHCOKOBO~bTlill

MH 3HeKTpO~aMH COCTaanHeT 8 MM. 

KaK rroKas~ pac'!eTh!, pacnpe

~e~elille s~eitTpH'!ecKoro nOJIH HMeeT 

6~ee BHrO~Hyro .nJIJI 6HcTporo pacca

CHBaHRH 38.~8. IIO~O~Te~HHX HOHOB 

IIpoCTpaHCTBeHiryiD KOHI!JHrypamno B 

CJiy'lfl.e 60~IIIHX ~a.MeTpoB CllrHaJlbHHX npoBO~O'leK. 8Kcrrepm.teHTMb

HHe HC~e~OBa.HRH Ha HeHTpoHHOM IIY'!Ke ITO~TBep~ npaBRnbHOCTb 

c~e~a.HHoro BH6opa. 

,1.Vm Ka.Mep C ,IUia.MeTpoM CHI'HMbHHX rrpoBO~O'leK 50 H I00 MKM H 

maroM Ha.MOTKH 4 H 8 MM, COOTBeTCTBellHO, 6~0 HC~e~oBaHO BpeMH 

BOCCTaHOBneHRH ru~HTy~HHX Xfl.paKTepHCTHK ITOC~e HMIIY~Ca MOmHOCTH 

pea.KTOpa Ha pa6o'!eii cMecM Ar+ 20%co2 • ,1.Vm sToii 11e.Jrn HMITY~:&cH, 
llOCTyiTalOO!He C ~eTeKTOpa ( CM. BCTaBKy pHC. 5, T .AA) , ITO~aB~CJ, Hfl. 

BXO~ ~Ty~oro KO,IUipoBmHKa, KOTOpb!H IIO~'IM paspemeime Ha HX 

~a B Te'Ielille 20 MKC. Ha'IMO paapemeHRH a~epJKHBMOCI> Ha pas

HOe BpeMli (OT 40 ~0 120 MKC C marOM 20 MKC) ITO OTHOmeHHID K CTap

TOBOMY HMny~I>CY, COnplDleHHOMY C HMITy~COM MOmHOCTH pea.KTOpa. 

HaMepeHRH npoBO.IUiJIHCI> Ha npo~eTHoii 6aae L =30 M npH HMITY~CHOH 
MOIIIHOCTH .,. 20 MBT, nmpHHa HMITy~Ca Ha ITO~BHCOTe .,. 4 MKC, 'I8.CTOT8. 

~e~oBaHHJI IOO c-1 • • .KpHTepMeM Hop~Holi pa6oTH ~eTeKTOpa 
C'IHTMOCI> BOCCTaHOMelille lfx>p.m, ~01118.ItH H MeCTOll~OXeHM IIHKa 

aMIL1IHTy~OrO CITeKTpa OT KOHTpo~HOrO C( -J!ICTO'lHHKa ITO CpaBHeHHID 

c HsMepelilleM 6ea o6Jry'lemm (pHC.2 : a) 6ea o6Jry'!eHM; 6) 50 MKM, 
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B) IOQ MKM,Ha HeHTpoHHOM ny'!Ke BO BpeMeHHOM OKHe 80-100 MKC ITO~e 

cTapToooro HMIIY~ca). 

BpeMli BOCCTaHOMe:mm COCTaBRHO ,n.JIJI Ka.Mep C ~a.MeTpoM Cll!'HMI>

HHX npoBO~O'leK 100 MKM -45 MKC, ,n.JIJI Ka.Mep C ,IUia.MeTpoM npoBO~O'!eK 

50 MKM -100 MKC. 

,1.Vm Ha6opa rasoBHX cMeceli Ar+ 5; IO; 20; 30; 40 % co2 , Ar+ 
+ 8; 20; 50 % cn4, IOO % CH4 , Ne + 8 % Ar + 20% C02+3,57; C~50H 
/5/ C ,IUia.MeTpoM Cll!'~HHX IIpoBO~O'leK 100 MKM J11 marOM 8 MM onpe
~e~eHH oMacn pa6o'lHX HanprulteiDili ( pxc. 3 ) 11 sa.BKCK-

MOCTI> KO~MIIJ~IeHTa ra30BOrO YMHO~HRHM OT HanprulteHRH ,n.JIJI ~aMe
HKii pa6o'Iero rasa 0,4; 0,6; 0,8;1,0 aTM. BH6op pa6o'lero ~aDJie:mm 

onpe~enneTCR 3HeprHeA perHCTPJ1pyeuHX ~-~aCTH~ Hccne~yeuoro ~pa*. 
Bo Bcex C~'laRX H~eJKHoe Bl:l,ll;e~elille IIO~e3IillX HMiry~COB OT 

nryMOB no~'lMOCI> npH M ?. 5. Ka.Mepu cTa6RnlJHO pa6oTaiDT Ha HMITy~:&c
HHX ny'lKaX HeliTpoHoB c K03<Pl>MIIJ~IeHTaMK raaoBoro ycane:mm M-roo, 
O~Ha.KO OIITHMMlJHHii pe~ pa6oTH (C TO'lKH 3peHRH lfx>HOB Jll rreperpy-

30K) rrpH M - IO. 
Ha yKa.saHHHX rasoBHX cMeCRX H ~aMeHMX rrpH M-ro Hc~e~oBa

HH BpeMeHHoe H aMIL1IH,~HOe paapeme:mm. 11CII0~30BMM HeCI<OJIJIKMH

poBa.HHHH CC-HCTO'IHHK 35 U , ~Oma.r:tf>I!l -3 C~, ~OM I00 MKr/ 
Cl;. llpHMeH.HeMaR B pa6o'lHX Y~OBK.HX ~OrHKa OT6opa ( CM. BCTaBKy 

pHc.5) orrpe~e~ MeTo~ MsMepeHRH BpeMeHuoro paapemeHH.H. 

HMrry~CH C O~HOH ITO~OBHHH C~eHHOR Ra.MepH ITO~aBa.JrnCb Ha BXO~ 
11 CTapT 11 BpeMli-a.MIIJIHTY~HOro KOHBepTopa, a CO BTOpofi - 'Iepea JIIDilliO 

a~epJKKH Ha "cTon". 3a HcKJimelilleM Hano~eHH.H IOO% CH4 , r~e 
Tf/a,.. 25 HC H 'r0 CH.- 60 HC, BpeMeHHoe paapemeHHe ,n.JIJl BCeX OCT~

HHX CMeCeH COCTaBRHO 'ff/a.- (36+60)HC H T'OcH-:"(78+IJ0)HC rrpH ~aB
~eHJ!IH pa6o'!ero rasa 0,6 aTM. ( pHc. 4). 

.An 
AMfinHTY~Oe paapemeHHe ~(OTHOWeHKe mHpHlill Ha II~BHCOTe K 

HaH6o~ee Bepo.HTHOii aMIL1IHTy~e), rrpH Herro~oM c6ope aap~I,Ita, no~

'IRHOCI>•22% Ha cMeCRXAr+ 20; 30; 40% co2 NIJI E«- 4,4 l.lsB H 

~aMeimR 0,6 aTM. 

Bo Bcex JII3MepeiDI.HX xcrro~30Ba.JIM crreiiHWibHO paspa6oTaHJIHii 

aa~OlJYBCTBHTenbHHR rrpe~CRHHTe~ C 6HCTpHM TOROBHM BHXO~OM ,n.JIJI 

BpeMeHHHX Jll sa~OlJYBCTBHTe~HHM (3'!) BHXO~OM ,n.JIJI aMIL1IHTy~ 

* IIepcrreKTJIIBHHe .nJIJI xay'Ieim.H pea.KUJm ( n. « ) JI.ltPa KMellT aHepr.lrlD 

B~eTa.DilBX oc -'IacTm~ B ,IUianasoHe oT 3 ~o IO MaB. 

5 



~~l!l'~~ 
1~ ·1/2 

2p 10 8 6 4 3 En.IB 
I l 

11.o7Sm(n,oo:) 144Nd 

1401): 

1200 

1000 

"1 

;, 
PRe. 5. 

.. 

6 

H3MepeiDii1:. OcHOBHHe xapaKTepHCTHKH npe,rr,ycHJIHTeJUI npH BKJIIO'Iennoil: 

uenJII 3amJIITH BXO~Horo KaCKana cne,rr,yromHe: 

- 'lYBCTBJIIT8JI:OHOCT:O no 3q -BIDCO,JJ,y .. 435 Iill/:3JieKTpOHj 

- cpe~HeKB~aTll!'lHHiJ: myM, npHBe,JJ;eHHHii KO BXO,JJ,y1 2350 3JI8KTpoH 

(npH C~;x-IOO n~); 
- 'lYBCTBHT8JThHOCT:O no TOKOBOMY BIDCO,JJ,y -100 MB/MKA; 
- BpeMfl napacTmm.fl no TOKOBOMY BHXO.IT.Y -12 nc (npH CB¥_-IOO n.P). 
~ RnJIIDCTpaiUUI paOOTH ~eTeKTOpa Ha rry'lKaX H8iJ:TpoHOB peaK

TOpa Ha ~>IC, 5 npl'IBe~eH Bp8M8HHOH Cll8KTp BIDCO~a OC-'laCTJIIU H3 
peaKUJIIH 47sm ( n. Ol )1 44 A/d 1 Ha BCTaBKe - CiJIOK-CX8Ma 3JI8KTpOHHOfl 

annapaTypH ~ O~Oii C~B08HHOR KaMepH, 
xapaKT8pHCTHKH ~eTeKTOpa n03BOJI.fliDT B8CTH HCCJie~OBaHH.fl peaK

UHH ( Jll, cL ) Ha ObiCTpUX :HMnyJThCHIDC HCTO'lHHKaX HeitTpoHOB ( C Illl!pli

HOH m.myJI:oCa Ha noJIYBbiCOTe 50 + 100 HC), 'ITO B8C:OMa CY11\8CTB8HHO 

np:rr :rrccne~OBaHKH ~ep C OOJThlliOH IIJIOTHOCT:OID pesoHaHCHIDC COCTO.flHliM, 
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