
-

7 Kon. 

------. , 


I) I :~-H.)-65:~ 

4•. B.Alc·ksc·c·\, P.A.Kulinic·h 

TilE HEAIHHT ;\IETIIOI) 

FOIC WIHE ClIY\IBEH 

PeAaKTOD J . B.11u ol IIJ IW nI14. MaKer 1'.' 1.. tl)o;·1I1 HOil . 

nOA nlo1caHO B ne4aTb 19 .09 . 8 5 . 

~ODMClT 60x90 / 16. O<t>ceH'ClR ne4C1T b Y4 . -H3A.nHcToB 0 , 4 4. 


TH Da)l( 130 . 3aKa3 J () 73 6 . 


H3AaTenbCKHH OTAen 06beAHHeHH o ro ~HCT~ TYTa RAepH~X HccneAoBaHH~. 
ay6 Ha MOCKOBCKOH o6nacTH. 

OfiheAMHeHHblM 
MHCTMTYT 
HJU PHblX 

MCCneAOBaHMM 

AYfiHa 

Suilm itt C' d to "Nu c l ea r 
: 11l t! ~1 l!l lio d s " 

f n s trume n t s 

1985 



The idea of electrical transparency of a resistive cathode is 
performed in p laBtic streamer tubes /1/, widely useci now. The main 

feature of this de t ector i8 the possibili~ of di viding i t i nto two 
electrically independent parts: t be active device and the ext ernal 
readout system (strips, pada) which can be placed on both Bides of 
the detector. It permits one to decreaee the dimenai0n8 of t he 
detector and to us. a flaxible external readout electrode systell. 

ID this paper t he results of obeerTation of the transparenoy 
effect of a COmRon conductive wire cathode are described briefly. 
1'ha wire chamber UDder study bad an anode plane made of beryll.ium

bronze wires whioh are 50rIt! in di8llleter and stretched with a 10 _ 
interval. Tb.e cathode planes are formad by beryll1~broDZe wires 
100r- in diaaeter stretched 2 mil apart. The gap between anode and 

cat hode planes is 7 1lIIl. The active size of t he chamber is abou t 
8%B om2• One cathode plane i s orthogonal t o anode wires, the other 
is parallel. 

!'wo extema.l pick-up pads placed on ~lar windoWB were used to 
obs erve the induced signal. One was 4.5 lIIIII from one cathode plane, 
the other - 7 mR f r om oppos i te cathode. The pads with dimensi ons 

25x5 cm were cut out on the inner f a ce of t he printed cir cuit board 
1.5 II1II thick with copper foil on both s1des as signal and ground 
eleotrodes. 

£. narrowly collimated (J mill boles in t he neighbouring pad and in 
the 4 II1II t hick alWll1num plat e) 1> - source 90Sr was used in measurement. 
The gas m1:rture waa composed of argon and isobut ane in rati o 1:3. 

The chamber was operat ed at high voltage of 5.0 kV appl i ed to 
the anode in t he s elt-quencbing stre8lller ( SQS) mode /2/. D os cillo
scope was used f or observillg the shape. Signals from t he anode , 
cat hode and ext ernal el ectrodes are sbown in Pi g. 1. The ampli tude of 
induced signals on the pads (7ig. 1 o,d) is about 5+10 percent of t he 
anode val ue, they are similar in shape except polar1t y . These Signals 
occur because of capacitive connecti on between the anode and t he pad 
t hrough the transparent catbode wira plane which does not ensure 
compl ete screening. 
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3aEBCaMOCTl> Be~qHHH CHrHsna OT PSCCTOHHHH Me~ EHemH!!M sneK
'l'POllOM B :KS'1'O~OM He OqeBb CBm;SBH : lIP!! P1SM8HeHJllPl ero OT _ 4,5 MM 
(pRCYKOK B.KaTO.l1Rble lIpoponoKlI nepneH.l1I!KY IIllpHN aHO;n;HIDo\ ) .no ", 7 MM 

(pIIlCYKOK r,KaTo.l1Rble npoponORll nSpalllleJIhHN aHo.UHHM) Cl!rHS 1J ns.n.seT npMOcUH~norpBMMU CBrHB~OP C pa 8 a MePRO B,ltBOB.nBqHHX 9neKTpo~oB npOBOnOqHOB RaMepH 
BS:r:Boit ,Illlll npHMeHBHEJi oco6eHllOCTb., Cln'HS JIB HE nHeTCH era JlOKS JIh Ha HsrpysKe I ROM, ropB80HTSnLBaa mKB

na - 200 Bc/~eneHEe: 
a) aBO~, 100 MB/AeneHEe; 
d) KaToA. roo MB/~eneHBe; 
E) EH8WHzl 8neRTpo,l1 5x5 CM2 BS PSCC'l'Oil-

Bill! .., 4,5 MY OT KBTOAa, ro NB/Ae1l8
W!e; 

r) BBelHBHit 8JIeKTpO.Il 5x5 c..l- HS PSCC'l'QJI
HBI! "" 7 MM 0'1' KaTo.ne, ro MB/.Ile neHEe; 

.11) QeHTps 1ll>HHlt BHelllHd 8JleKTpO~ I,6x 
1,6 CM2 HS PSCC'I'OARHI! .., 4,5 ".", 0'1' 

KSTO.IlS, ro MB/~eneHile; 
e) nepl!~e~Bl~ BHewuHl 8neKTpo~ I,61 

1.6 CM He peCCTOHHiIiI ,.,. 4, 5 MY 0'1' ~ 

KSTO,l1S, 10 MB/.Ile~eBHe. 

KaMepa o6.1Iy'IanaCl>.I- -HCTO'llIlIKOM 
90 Sr 'lepes KOJl.ll1W8.'I'OP ,lUlBMeTpOM 3 MI4 

B a.JID4I!HHeooi! mraCTmle TOJIlIIlIIRoi 4 MM: 

II TaROe &e OTBepcTRs B IleHTpe dnEzHe
ro aneKTpo;u,a. raa - apr oH R H306y-raB 
B OTHOmeHHH 1:3. Pa&RM pa60TH ~e
PH - CaMOr acilll\lrll.cH cTpm&epllll.if/2 • BN
CO~ IlOTeHQRa[ ( 5 KB) no.nasancH Ha 

aao.n. 
OCD;RJIltOrp8.MMH CRI'H8JIOB C aHO~, 

o~oro as KaTOAOB R BHelllRKX aneRTpo
;n;OB rrpRBeAeliH Ha pRcYHKe. CRrR8JI C 
BHelllRKX anexTpoAoB (CM. paCYHOK B. r) 
no B8JIRlmRe COCT8.BJll'ieT ,.., 5+IO% 0'1' 

aHo~oro II npaK~ecKR nOBTopH9T ero 
~pMY 	(c TO~OCTbD .no nOHHPHOCTZ). 
OR B03HRKaeT Hs-sa 	eMKOCTHO~ CHaaR 

ROCT~. 	~ HccneAoBsHMH xapSKTeps pscnpe~e]JeHMH EemHqMaY CHrHS JlS no 

1 nopepxaooTH eneRTpoAS 6~ K K8TGnJ s neKTpo.n ( Ha pSCCTORH~M 

w 4,5 MY) 6un p8S~eJ1eH as MBTPMuY M8 9 eneR'l'po.noE pssMepoM 
1.6 x 1.6 cu2 :K8~. o6nyQeRll8 oo-npeaBeMY BellOOb qepes oTPepcTMe B6 ~eBl'pSJJl,HOM 9lleK'1'po,ll.e. H8 pMC. ~ M e npe~OT81lJIeHli OCLtH llJJorpaMMli 
Cara81l0B COO'l'B8TCTBeHBO C ~eaTpSnbaOro M o~oro H8 POCbMM nepB~e
peAHtix en8RTpoAoB. BHARo. q'l'O OCHOllHSR qaCTl> nOllHoro CMrSSIlS PH,II.Sna
S'I'CH BS ~8STpSJIhSOM aneKTpo,ll.B. B IleJlOM pscope.n.elleBBB SOMMMBTPMqBO 

..oHO 	 HeCKOHbKO BNTHHYTO B.nO Ill, aSOp8EIlBRlIH RSTO;n;HliX lIPOEO)lOK • 
CBrB8nY C BHBmHeX an8KTpO,llOB xopomo PBAHli ~aze Ba asrpysKe

B 50 ON. Ha6~eHBa B ~BsnS80He COlIpoTBPlleBHH HSrpYSKB 50 OM T 10 ROM 
DORSSS1llI, q'1'O 8MIIJll!Tyne CllrBSJ18 pSCTeT Bcero P 3+4 pSSS, TOr.IlS Kalt 
AnBTe m;aOOTb - npBMepao B 20 pss (OT ... roo BO .ItO - 2 NRC). 

llpe~oq'l'BTenbBHM peaHMOM pa60TH npoponoqsol RaNepy OPE McnOHb
BOBSB.Bi MeTrS "npOapSqROrO" KSTO.llS HEMeTCH CBMor aCJllllMicH CTPBJrlBP
BHI PBxaMi2 e8-S8 6ollbmol penuqMHH CMrasns I! nOKS IlbHoro xsp8KTepsr pS8ps,nS. BoSMOJIHO '1'BltD /ilCnOnLSOBSB2e rslrspoBcKoro pSUMa }l9-8S 
~OOTSTOqBO 6ollbmol BBnlqlBH cerBon8. ilpBMSHeHHe nponOp~ORaJJl,BOrO 
peJIHMB, nO-BanBMOMY. OrpSHBqeSO PSMKBMB RsnopRM6TpBH, KorAS P OAHOM 
RBBSlle perEC'1'p~B B~enHeTOH ,ll.OCTSTOqSO 60nbwo2 Cl!rHSn cpsay OT 
MBOrE1 q8C'1'1'I~ nBBM. B oOOleN cnyqse BelliP~EBS OBrHBna, HSPOJl.l!MOrO HS 
BH8mHeM 9~BK'1'pO.n8 qepS8 "npo8psqRUl" KS'l'O~. SSBHCH~. psaYMe8TCH. OTA ROHCTPY~M nocns~a8ro M PSCCTOJlHI!S OT an8K'l'pO~a ~O KBTo~a 

~O~. PROYHOK B. r). 
Me'1'OA "npoSpeqROro" KBTO~8 no SH8norMH C MSTonOM peSl'IC'l'MBBOrO 

RBTO~8 T8~ D08BOlne'1' p~enITb 8KTIBHYD qSCTl> - co6CTBeHBO .n.S'1'8R
TOp - B BBemKDD CICT8MY OQITHBSRIS; lIp8INW~SOTHS TaKOrO pS~8neHHa 

e 	 1ll01lHBY'l'H BHDl8. He~OCTSTKOM ~8HBoro MSTO.llS P CPBBH8SBM C MBTO~OM pe
BIC'!'Il!BOrO kBTO,ll.S JDlnHSTCH M8Bbmaa B81Il'lqIilSS CHraanB. 

Cn8.IlY8T OTM8TBTb. qTO M8TO~ "npOSpSqHOro" KBTO.llB MOzeT 6urb 
~eR'1'BBBO BOnOnb80BSS B CICT8wax perHCTpSUMH KOOPABSSr qaCT~. lIO
OKOnbRY OR ,Il88'l' BOSMO.aOCTb CqIilTHBS'l'L C OnHoro nST8KTOPS ~o 5 ROOp

J ~MRST: C aSO.lla, OdOHX RB'l'OAOH I 060e% PHeWHBX 8neKTpO,llOS. B 8TOM 
onyqae 	ROBCTpYXTIBHO PHBmRMe eneRTpOAH Mory'l' psCnOll8rSTbCB RSR SHeaaoAa C anBKTpo;n;OM 	 "'lepes "rrpospa'lHWl." 
o&'eMS 	 KBMepH. T8R B BHJTpa - P BR,Ile ,ll.polnoro RaTo~e. 06PSSOBBHROrOrrpOBQXO~ KaTO.n. 	 KOTopNi He 06eCils~eT n~o~ aKpaHBpO~. 
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H3 ~yx paSH 8C8HHHX HS He6onbIDOe PSCCTOHHHe npOEOnOQHHX nnOCROCTe~. 
nOB8pHYTHX 8S HeROTOpNR yron OTHOCHT8ITbHO npyr npyrs. B nocnenH8M 
cnyqse, nO-BSAHMOMY , MOXHO HCnOITb30BSTb M nponop~HOHSITb~ pe~M, 
T.R. HSEeAeHHHB cerBsn pSCTeT C YM8HbrueH MeM PSCCTOHH2H Me~ RSTO

nOM Z EHemH2M aneRTponOM. 
BoSMOKBOCTh CqHTHBSTh no ITHTH ROOPAHHB T C OARoA RSM8PH MOzeT 

npenCTBBnHTh MHTepec npH coaASHHH TpeRoBHx neTeRTopoE nnH npoToHHHX 
YCRopBTen~ Ha BCTpe~HX rr,rqK8X Ha 3HeprHH HeCK~KO TaB, rAe OKHAa
eTCH 60 rrnmsn MHoxecT~eHHocTb BTOP HQRU X qSCTM~. 

AETOPH EHpSX8DT ITpe 9HBTennHocTh K.r. HeRpSCOBY 38 MHTepeCHoe 
o6cy~eHHe, B TSKXe r .B. MHnennMBxepy 3S HHTepec H nOnnepXKY ps60TH. 
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MeTo)J, CqHT~aHHH HH~opMa~HH c npOBOnOqH~ KaMep 

HCCJIe)J,OBaH MeTO)J, c~eMa HH~opMa~HH C npOBOJIOqHOH KaMep~ 
qepe9 "np09paqHblA" npOBOJIOqHblH KaTO)J, C lIeJIhlO 1i9yqeHHH B03MO'
HOCTH ero npaKTHqeCKOrO npHMeHeHHH. ~R Ha6JIIO)J.eHHR ~op~ H Be
JlIf1UlH~ CHrHaJIOB HCnOJIh90naH OC~HJlJlOrpa<p. IToKa3aHo, qTO BeJIHqH
Ha HaBe)J,eHHoro CHrHaJIa Ha BHeWHeM 3JIeKTpO)J,e 3aDHCHT OT reo
MeTpHH )J,e 'reKTopa H COCTaBJIHeT - 10% OT aHO)J,Horo CHrHaJIa. Hc
nOJIh30BaHHe SToro MeTo)J,a c~eMa HH~opMa~HH n03BonHeT pa3)J,eJIHTh 
.o.eTeKTOp Ha c06CTBeHHO aKTHBHhlA MO)J,YJIh H He9aBHCHMYIO CHCTeMY 
c~eMa HH~opMa~HH, a TaK*e C)J,eJIaTh 60nee rH6KoH CHCTeMY 
CqHT~aHHH H YJIyqWHTh Koop)J,HHaTHwe CBoHcTBa )J,eTeKTopa. 

Pa60Ta BbInOJIHeHa B J]a60paTopHH H)J,epHbIX np06neM OWlH. 

npenpHHT oe~e~KeHHoro HHCTHTYT8 RAepHWX HCCneAOB8HHA. ~yeH8 1985 

PyKOllHCb nocTynana B R3AaTanbcKH~ OTnan 
5 ceHTH6pH 1985 rona. 
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Alekseev G.O., Kulinich P.A. 013-85-653 
The Readout Method for Hire Chamber 

The method for readout of information from wire chambers 
through a "transparent" wire cathode is investigated in order 
to study the possibilities of its practical usage. To observe 
the shape and amplitude of the signal an oscilloscope was 
used. It is shown that the value of signal induced on an ex
ternal r eadout e l ec trode depends on the detector geometry and 
makes appr oximat l y - 10: percent of the anode signal value. 
The appli. c01 L.i LJ Il o f th is me thod s hould permit one to distin
guish a dete~ lor in active device and independe nt r e adout 
system as we ll as to make r e adout sys t em mor e f l ex ible and 
to improve detector coordinate properties . 

The investigation has been per f ormed at the Laboratory 
of Nuclear Problems, JINR. 
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