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1. BBE,lJ.EH~E 

B AaHHoA 'pa60Te npeACTaBneH~ HccneAOBaHHR MHoroMpoBon04Ho~ 

KaMep~ c 4y~cTBHTenbHoA nOBepxHocTb~ lxl_1 M2 _ npeAHa3Ha4eH
HoA AnR on~TOB no nOHCKY ABoAHoro B-pacnaAa. KaMep~ B TaKOM 
3KcnepHMeHTe pa60Ta~T B ycnoBHRX HH3KOA ~OHOBO~ 3arpY3KH_ 4TO 
n03BonReT npHMeHRTb B HHX pe>KHM reArepa-M~nnepa.CHrHan c KaMe
pbl B 3TOM pe>KHMe HMeeT õonsuiy» aMnnHTYAY I~ 1 MAl. Ho caxoe 
rnaBHoe_ KaK 3TO 6~no nOKa3aHO B pa60Te r.WapnaKa H $.CaynH/ 1/ , 
reA r.epOBCKH~ pe>KHM n03BonReT 04eH b npocrua cnocoõoa H3MepRT b 
KOOPAHHaTY npOXO>KAeHHR 4aCn1L.tbl BAonb aHoAHot1 npOBonOKH. c T04
HOCTb~ AO. HecKonbKHx MHnnHMeTpoB. ,lJ.eAcTBHTenbHO_ nocne npoxo>K
AeHHR 4aCTHL.tbl Ha cooTBeTcTBy~~eA aHoAHo~ npoBonoKe Ha4HHaeT 
pa3BHBaTbcR 'pa3pRA, KOTOpbIA· pacnpocrpaaae'r ca anone npoaonoxu 
B 06e CTOpOHbl c onpeneneaaoã CKOpOCTb~ 13+ 1OI CM/MKC. AMnnHTY
Aa HMnynbca TOKa c aHOAHO~ npoBonoKH He .MeHReT CBO~ BenH4HHY 
BO BpeMR pacnp9CTpaHeHHR pa3pRAa B 06e CTOpOH~. OHa.YMeHbwaeT
CR HanonOBHHY, KaK TonbKO bAHa BeTBb pa3pRAa AOCTMraeT KOHL.ta 
npOBonOKH, H naAaeT AO HynR, KorAa BTopaR BeTBb pa3pRAa AOXO
AHT AO APyroro KOHL.ta npoBonoKH. TaKHM 06pa30M, no $opMe CHrHa
na MO>KHO onpeAenHTb KooPAHHaTY npOXO>KAeHHR 4aCTHL.tbl. KpOMe TO
ro, ecna Y KOHL.ta aHoAHO~ 'npOBOnOKI'1 HMeeTCR AononHHTenbHblA 
3neKTpOA_ TO npH npOXO>KAeHlJlH B03ne Hero pa3pRAa Ha 3TOM 3neKT
pone 6YAeT HaBeAeH HMnynbc, BpeMeHHoe nOnO>KeHHe «oroporo 3·aBI1
CHT OT KOOPAHHaT~ npOXO>KAeHHR 4aCTHL.t~. 

,lJ.pyraR oc06eHHOCTb pa60T~ B on~Tax no nOHCKY ABdAHoro B-pac
naAa COCTOHT B TOM, 4TO KaMep~ AOn>KH~ HMeTb KaK MO>KHO MeHbwe 
Be~eCTBa_ 4T06bl CBeCTH K MHHHMYMY 3HepreTH4eCKHe nOTepH 3neKT
POHOB. ~ HCKa>KeHHR HX yrnoB~x pacnpeAeneHH~. no 3TO~ npH4HHe 
B AaHHblX KaMepax 6blnH npHMeHeHbl KaTOAbl H3 npOB0110KH AHaMeTpOM 
40 MKM H nOA06paHa ra30BaR CMeCb Ha OCHOBe renHR. 

2. KOHCTPYKU~~ KAMEP~ 

KOHCTPYKTHBHO KaMepa COCTOHT H3 ABYX paM Ton~HHoA 20 MM, 
cxneeuaux 1-13 CTeKnOTeKCTonHTOBblX nonoc WHPHHO~ 80 MM. Ha OA
HoA H3 paM 3aKpenneH~ aHOAHaR H KaTOAHaR nnOCKOCTH, Ha APY
roA - BTopaR KaTOAHaR nnOCKOCTb. AHoAHaR nnOCKOCTb HaMOTaHa 
npoaonokoã H3 6epHnnHeB'oA 6POH3bl 6p6-2 AHaMeTpOM 50 MKM C wa

Dtl1-'-;'.ü'lll. "dW~~ v'HcmyY l ·1 
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PHc.2. 3aBHcHMoCT~ 3~eKTHBHoCTHrOM 5 MM. 3a30p~ MemAY aHOAHO~ H KaTOAH~MH nnOCKOCTRMH COCTas f. '%lHe+30%Ar+5%CH 4+C 2H sBr paôoTw KaMepw OT cogep~aHHH 3THnhRIOT 16 MM. 100 n __-*o-Z 
\ ' He ... 5%CH 4...1%C2H sBr 

ôpOMHga.B CMeCH B rrpo~eHTax gnHB Ka4eCTBe	 KaTOAOB MbI nonsrr anac s Hcnonb30BaTb anIOMHHH3HPO
cMeceli'He+30%Ar+5%CH4+C2HsBr~aHH~~ MaRnap Ton~HHo~ 6 MKM /KonH~ecTBo Be~eCTBa ~1,8 Mr/cM 2/ . 

90 H He+C2HSBr. 3BesgOqKOA rrOKasaHaOAHaKo nocne HeCKonbKHX 4aCOB pa6oT~ Ma~nap nOA Ae~cTBHeM
 
i 3~eKTHBHOCTb paÕOTbI xanepsr


3neKTpOCTaTH4eCK~X CHn BblTR~HBanCR ~ npOBHcan. nocne 3Toro 6~

~ co CMeCbID He+CH4+C2HSBr /94:5:1/.
nH ~3rOTOBneH~ KaTOA~ H3 npOBonOKH 6p6-2 AHaMeTpOM 40 MKM C wa

80
rOM 2 MM, «o ropue OKa3anHCb Y"AOBneTBopHTenbHbIMH. Cpenaee KO
n~4eCTBO Be~eCTBa B npOBon04H~X KaTOAax - 1,0 Mr/cM2 . 

n;c-'
70 I-	 <, 1 

100" 

ao3. OCHOBHWE XAPAKTEPHCTHKH KAMEPW, 3AnonHEHHO~ .601	 II I	 I I 
60CMEC~MH HA OCHOBE APrOHA H rEnH~ o 1 2 3 4 

C2H sBr,%	 
40 

HccneAOBaHHe paõora KaMepbl 6blnO Ha4aTO c r aaoaoã CMeCH, pe
20 

KOMeHAoBaHHoi:1 B pa6oTe/ I / , CocToR~e~ H3 aprOHa H 3THn6pOMHAa PHC. 3. 3~eKTHBHoCTb per-àc'rp auaa KOCMH- o" I ! ! I J 

/C 2HsBr/ B COOTHoweHHH 96:4 /AaBneHHe 1 aTM/. AMnnHTYAHble qeCKOrO asrrvxeaaa / s/ xaxepoã , BKnIDqeH- 4.0 4.5 5.0 5.5 6.0 

~ BpeMeHHble xapaKTepHCTHKH, a r aiose KpHBaR OAHH04Horo C4eTa u.1<8HOH Ha cOBrrageHHe c gBYMfl CnHHTH~H~HOH
CH~ManHcb c Hcnonb30BaHHeM HCT04HHKa 57Co. 3$$eKTHBHoCTb pa HbJMH geTeKTOpaMH, H CKOpOCTb CqeTa /n/ 
60T~ KaMep~ AnR KOCMH4eCKoro H3nY4eHHR c TaKo~ CMeCblO C~CTaBH KaMepw B saBHCHMOCTH OT HarrpflEeHHH ITH
na 60nee 94%, a AnHHa nnaTO C4eTHO~ xapaKTep~CTHKH - OKono TaHHH /u/. KpHBaH CKOpOCTH CqeTa rrony
600 B. 3aBHCHMOCTH aMnnHTYAbI c~rHana c aHOAa KaMep~ H ero AnH qeHa Aflfl HCTOqHHKa 57Co. CMeCb: He+CH4+ 
TenbHOCTH /HCT04HHK HaxOAHnCR B ~eHTpe KaMep~/ OT HanpRmeHHR +C2HSBr /94:5:1/. 
Ha KaMepe nOKa3aH~ Ha pHc.l. 

OAHaKO KonH4eCTBO Be~eCTBa MemAY KaTOAaMH An~ TqKO~ CMeCH ~nR YMeHbweHHR BepORTHOCT~ 3aXBaTa 3neKTpoHoB MoneKynaMH
 
BenHKO /- 6 Mr/cM 2/ , H MbI nonblTanHCb Hcnonb30BaTb CMeCb Ha OC
 3T~n6poM~Aa K pa604e~ CMec~ 6b1n Ao6aBneH MeTaH, KOTOp~~, KaK
 
HOBe renHR. npH 3TOM OKa3anOCb, 4TO H3-3a MeHbwe~ BenH4HH~
 ~3BecTHo/2/, YBen~4~BaeT nOAB~*HOCTb 3neKTpoHoB B ~HepTH~X ra
~OHH3a~HOHHblX nOTepb B renHH 3neKTPoOTpH~aTenbHble CBO~CTBa 3ax. ~e~cTB~TenbHo, KaK B~AHO ~3 p~c.2 /3Be3Ao4Ko~ OTMe4eHa 
3THn6pOMHAa npO~BnRIOTCR ropa3AO CHnbHee, 4eM B aprOHe, 4TO npH 3~~eKT~BHoCTb pa6oT~ KaMep~ 

BOAHT K naAeHHIO 3$$eKTHBHOCTH CO CMeCblO He+S%CH4+1%C2HsBr/, 
/HHmHRR KpHsaR Ha ,pHC. 2/. COKpa 3Ta Ao6aBKa pe3KO nOB~CHna 3~

uieuae me AonH 3THn6poMHAa, KOTO lMI<C $eKTHBHOCTb KaMep~. KpOMe Toro,A.MA
 
T.MKC pbli:1 aunonaae-r porre racR~ei:1 AO"
 16 MeTaH o6naAaeT H raCR~HMH csoR

6aBKH, BeAeT K B03HHKHOBeHHIO ca 1.6~ ~ cTBaMH, 4TO n03BonReT CHH3HTbj
A,	 npo~eHT 3THn6pOM~Aa B CMec~.MonoAAepmHaalO~HxcR pa3pRAoB 

!	 
12B KaMepe. OKOH4aTenbHO 6b1na B~6paHa CMeCb"2c7~ 8 He+CH4+C2H s Br /94:5:1/. OCHOBHble 

PHC. I. 3aBHcHMoCTH aMIIJ1HTygbI 
/A/ H AITHTenbHOCTH /T/ reHrepOB~ 

CKoro HMrrynbca, COOTBeTCTBYID~e • Fi o.er PHc.4. 3aBHCHMOCTH aMITnHTYAbJ IA/ 
ro pacrrpOCTpaHeHHID paSpRga Bgonb ~4 H gnHTenbHOCTH IT/ reArepOBCKór9I 

0.41-	 HMrrynbca rrpH pacnpocTpaHeHHH pa~aHogHoH rrpOBonOKH Ha AnHHe 0,5 M, 
n pHga Ha 0,5 M OT HarrpH~eHHH ITH~a

4,0 4,5 5,0 5.5 6.0 
OT Harrpfl~eHHfl ITHTaHHfl KaMepw /u/. 11 

HHH KaMep~ /u/. HCTOqHHK - 57Co~HCTOqHHK -	 57Co. CMecb: Ar+3.5 4.0 4.5 5.0	 U.KS
 
+C2H5Br /96:4/.
 U.KS	 CMecb: He+CH4+C2HSBr /94:5:1/. 
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xapaKTep~CT~K~ KaMep~ c 3TO~ CMeCb~ np~Be~eHw Ha p~c.3 ~ 4. 
3$~KT~BHOCTb KaMepw Ha nnaTO COCTaBnReT 98,3%. 

4. H3MEPEHHE KOOPAHHATW BAOnb AHOAHOA npOBonOKH 

np~ ~3MepeH~~ Koop~~HaTW YaCT~4W B~onb aHo~Ho~ npOBonOK~ 
a I 

no CKOpOCT~ pacnpoCTpaHeH~R re~repoBcKoro pa3pR~a TOYHOCTb ~3

t~
 MepeH~R Koop~~HaTbl onpenenaer ca $nYKTya4~RM~. B CKOpOCT~ pac

npocTpaHeH~R pa3pR~a ~ n03TOMY yxy~waeTcR c YBen~YeH~eM ~n~Hbl 

npoaonoxa . Kpoae Toro, B Haw~ x ~ccne~OBaH~R x õuno OTMeyeHO, 
YTO He Ha Bcex npOBonOKax pa3pR~ pacnpOCTpaHReTCR ~O KOH4a, 
a OCTaHaBn~BaeTCA B KaK~x-TO Bw~eneHH~x TOYKaX 3T~X aHO~Hwx 

npOBonOK. AnR ocna6neH~R Bn~AH~A 3T~X $aKTOpOB B KaMepy 6bm~ 

BBeAeHbl nononaar ensuue $OPM~pY~lll~e anexrponu , ~e~CTB~e KOTO
p~x CBO~~ TCR K 3$$eKT~BHOMY pa3~eneH~~ Kam~o~ aHO~HO~ npOBono
K~ Ha KopOTK~e OTpe3K~. $OPM~PY~lll~~ 3neKTpo~ npe~CTaBnRéT CO
6o~ napy npoaonox	 ~~aMeTpOM 100 MKM, HaTRHYTblX nepneunakynap
HO K aHO~HbIM npoaonoksa Ha paCCTORH~~ 5 MM OT aHo~Ho~ nnoc
KOCT~, C~MMeTp~YHO OTHoc~TenbHO nocne~He~. Bcero B KaMepe YCTa
HOBneHO 8 $OPM~PY~lll~X 3neKTpO~OB c warOM 140 MM . Ha 3T~ 3neKT
po~w no~aeTCR OTp~4aTenbHoe HanpRmeH~e / ~ 2 KB/, TaKoe, YTO 

õ	 n p~ npoxom~eH~~ re~repoBcKoro pa3pR~a M~MO 3ne KTpo~a npo~cxo

~"lT ycaneuue aror-o pa3PR~a.· B peaynsr ar e Ha OCHOBHOM cnruane 
c aHo~Ho~ npOBonOK~ nORBnReTCR oTp~4aTenbHw~ Bw6poc /p"lc.5/. 
BpeMeHHo~ ~HTepBan Mem~y $pOHTOM OCHOBHoro C"l ruanau nepBblM 
Bw6poCOM COOTBeTcTByeT BpeMeH~ pacnpOCTp aHeH~R pa3pR~a OT Me
CTa nepBHYHO~ ~OH~3a4"l~ ~o 6n~ma~wero $OPM~py~~ero 3neKTpo~a. 

O~HoBpeMeHHo c B03H~KHOBeH~eM Bw6poca B c~rHane c aHo~Ho~ 

npo sonoxa nORBnReTCA HaBe~eHHbl~ curuen Ha COOTBeTCTBYlOllleM $op
M~pYIOll\eM 3n eKTpo~e, YTO n03BonReT ~~eHT~$~4~pOBaTb cpa6oTaB
w~~ 

PHc.5. BnHHHHe ~OpMHpy~eI'O 3neKTpoga Ha ~OpMy CHrHa
O,MM 

na c aHogHoH npOBonOKH. CMeC b: He+CH4+C2HSBr /93:5:2/:
 
a - CHI'Han c aHogHoH npOBonO KH B OTCYTCTBHe ~OPMHPyro


~eI'O 3neKTpoga. PaccToHHHe, npOXOgMMOe pa3pHgoM,- 30 CM.
 
HanpHJKeHHe Ha KaToge .... 4 , 75 KB. qeHa geneHHH no I'OPH 3
 

30HTanH - I MKC./CM; no BepTHKanH - 0,05 B/CM. I1Mnynbc
 
HMeeT gByxcTyneHqaTYW ~OpMy /cM.BBegeHHe/; 6 - CHI'Han 2
 

c aHogHoH npoBonoKH npH HanpHJKeHHH Ha ~OpMHpyw~eM 3neKT

poge 2,6 KB. PaccToHHHe, npoxogHMoe pa3pHgoM,- 30 CM.
 
HanpHJKeHHe Ha KaToge - 4 , 78 KB. Bw6poc B CHI'Hane nOHB
 i}
nReTCR npH npOXOJKgeHHH paspHga MHMO ~opMHpy~eI'o 3neKT

3neKTpo~. 

./ 
o Ar.4%C7HsBr 
• He.5%CH, +2%C,HsBr 

poga. lJ,eHa geneBHR no I'OpH30HTanH - 1 MKC/CM; no Bep	 o 5 10 15 L.eM 

THKanH - 0,1 B/CM. 

Ha p~c.6 np~Be~eHW 3aBHC~MOCT~ 
cpe~HeKBa~paT~YHO~ OW~6K~ onpe
~eneHHR Koop~~HaTW B~onb aHo~Ho~ 

npOBonOK~ a OT paccToRH~R L, 

PHc.6. 3aBHcHMoCTH cpeg He KBag
paTHqHOH OWHÔKH onpegeneHHR KO
opgHHaTw a OT paCCTORHHH /L/, 
npoxog~MOI'O pa3pHgoM. CnnowHaH 

MM2/CM,nHHHH - a = 1kL, I'g e k =l 
o - A+C2HsB r /94:6/, • - He+CH4+ 
+C2HsBr / 94:5:1/. 

4 5 
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npOXOA~Moro pa3pRAOM, AnR CMeCe~ He+CH~+C2H5Br /94:5:1/ 
~ Ar+C2HS Br /96:4/. AnR o6e~x cMece~ 3aB~C~MOCTb T04HOCT~ on
peAeneH~R KOOPA~HaT~ OT paCCTORH~R OA~HaKOBa ~ XopOWO on~CWBa
eTCR 3aB~C~MOCTb~ a ='Ik:L. B HaW~M cnY4ae L ~ 7 CM ~ T04HOCTb 
onpeAeneH~R KoopA~HaTbl BAonb aHoAHo~ npOBonOK~ B n~6o~ T04Ke 
KaMep~ He xyme a ~ 2,5 MM. 

ABTOp~ B~pama~T 6naroAapHocTb 6.M.AHTOHOBY 3a ~3rOTOBneH~e 

nepBOHa4anbHoro Bap~aHTa KaMep, B.B.BHWHRKOBY, B.H.nym~KOBY, li1.H.B~C~30BY ~ By Tx~ K~M A~Hb 3a nOMOmb ~ cOAe~cTB~e B pa6oTe. 
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AKHMOB ID.K. H gp. PI3-87-20S 
nBYXKoopgHHaTHaH reHrepoBcKaH KaMepa 
c renHeBWM HanonHeHHeM H gononHHTenhHWMH 
~OPMHPYromHMH 3neKTpogaMH 

OnacaHa gBYXKoopgHHaTHaH MHoronpOBOnOqHaH KaMepa pa3Me
pOM Ixl,1 M2 • IToKa3aHa B03MO~HOCTh paõoTW TaKoH KaMepw 
B reHrepoBcKoM pe~Me c ra30BoH CMeChID Ha oCHoBe renHH: 
He+CH~+C2HsBr /94: 5: 1/. 113MepeHHe xoopnaaarsr qaCTH~bI Bgonh 
aHogHoH npOBonOKH npoH3BogHTCH no BpeMeHH pacnpOCTpaHeHHH 
pa3pHga Bgonh npOBOnQKH~ nnH ynyqmeHHH TOqHOCTH H3MepeHHH 
xcopnaaa-ru rrpnxeaensr cueuaansnsre 4l0PMHpYIDII\He anexrponu, 

PaÕOTa asmormexa B Jlaõop a'r opna anepnsrx npo õrtex H naõo
paTopHH HeHTpOHHOH 4lH3HKH OllHll. 
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llepeBOA T.~.np03goBoH 

Akimov Y.K. at aI.	 PI3-87-20S 
'\Two-Coordinate Geiger Chamber with Special 

Pulse-Shaping Electrodes Filled with Helium 
Mixture 

A two-coordinate Ix!.1 m2 multiwirechamber operating 
in the Geiger-Müller mode, filled with a mixture He+CH~+ 
+C2HSBr (94:5:1) is described. In order to obtain the coor+ 
dinate paraI leI to the anode wires the propagation time of 
Geiger-Müller discharge along the wire is measured. To im
prove the accuracy of determination o·f the coordinate, 
special pulse-shaping electrodes are used. 

The investigation has been performed at the Laboratory 
of Nuclear Problems and at the Laboratory of Neutron Phy
sics, JINR. 
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