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BH!UHHKOB B.B. n ap. 13 - II 'i :! l 

CncTeMa npoaonoqnbrX HCKpoaJ,JX KaMep nnH Mar Hit T!Iuro 

HCKpoaoro cneKTpOMeTpa OH HI I 

OnHcaua CHCTeMa H3 10 npoaono"'HHX HCKpOBbiX KEH.Hlp en C'hCMOl\r 

HHij>OpM8UHH C flOMO!UhiO <jleppuTOBbiX KOnE'U. CHCTeMa IICil<>:lJ, Jui•<Jnf!CL ll 

3KcnepHMeHTe no HccneaoaanHJO nu¢paKuuoHuorr llHccouu:tl~liH r: H K- -r,H·-

aouoa Ha CnOJKI!blX H.'lpax, npoBOAIIMOM Hfl UpOTOI!HOM CIIIIJ..f'C•Tj•<>ll" 70 J'.,H 
a 114>83 (Cepnyxoa). HcKpoabie KaMepbi Hcnonhaoaamich couMecruo c "-WI'
HHTHbiM HCKpOBhiM cneKTpoMeTpoM ( MllC) OH5HI u npeana::Jna'InnHch llJII: 

onpe.Q.eneHHH lfMnynbC8 H HanpaBneHHR IJyl:JKOBh!X l..f8CTHU, llll.LHlKHilHX HO ~IIIIUCIII 
cneKTpoMeTpa. To'IHOCTh onpeaenennSI nMnynhca - 0,15·x,, To•IHocrh lf3M<J]H:o
HHSI KOOplllfH8Tbl - 0,3 MM. 

Pa6ora Bhmonueua a ila15opaTopKu SlllepnbiX npo6ne,\l 
OIIHII. 

Coo6meu11e 06beLIHHeuuoro HHCTHTyTa .llllCpllbiX KccneaoiJaHnii. Lly6Ha I 078 

Vishnyakov V. V. et al. 

Wire Spark Chambers System for the JINR 
Magnetic Spark Spectrometer 

13- 11751 

A system consisting of 10 wire spark chambe>rs with ferrHc· 
core readout is described. This system was used in em investif;,~,lintt 
of the diffractive dissociation of "- and K- mesons on complex 
nuclei, carried out at the 70 GeV proton synchrotron of the Jnsti!t de 
for High Energy Physics (Serpukhov), The wire spc•rk chambet·s 

were used together with the JINR magnetic spark SJx•cli'ometer (i\IS.S) 
for determination of the momentum and direction of flight of incicL ., tl 
particle beam on the target of the spectromet<:>r. Th0 accuracy ot 
determination was 0,15% and of coordinate measurement - 0,3 mm. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JlNR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1978 

© /978 06'hellHHeHHDIJI BHCTHJ'yT srnepHblX HCC/1eJlOB8HHif /ly6Ha 

BBELlEHIIE 

8 pa6oTe ODHC~BaeTCH CHCTeMa H3 10 npoBOUOqHhlX 

HCKpOBblX KaMep CO C'b8MOM HH¢0pMBUHH C DOMOlllblO 

¢eppHTOBhlX KOUeU. CHCTeMa HCDOUb30B8UBCb B 8KCDepHM8H

Te no HCCneAOBBHHlO AH¢paKUHOHHOH AHCCOUHBUHH rr- H 

K- -Me30HOB ua cnmKHbJX s111pax, npoBOAHMOM ua npo

TOHHOM CHHXpoTpoHe 70 faB B 11¢83 (CepnyxoB). 

!1cKpOBhle KaMephl pacnonaranHcb nonapuo ua KaHane 

48 H HCDOnb30BBnHCb COBM8CTHO C MarHHTHblM HCKpOBbiM 

cneKTpoMeTpOM ( M11 C) OV!.HVI (pH c. 1 )
1 
1/ . KaMepbi 

K 
1 

, K
2 

ycTaHoBneHbl nepeA oTKnoHHJOlllHMH MarnHTBMH 

Ml, M2, KaMepbi K 3 + K6 - Me)KAY MarHHTBMH H 

KBaApynonbHbiMH nHn3aMH Ll , L2, KaMepbi K 7 + K10 
Me)KAY nHH3BMH H MHllleHblO cneKTpoMeTpa T. PaccToH

uHe M8)KAY KpBHHHMH KaMepaMH COCTaBnHeT DpH6nH3HT8nb-

HO 58 M. 
CHcTeMa KaMep npeAHB3Haqeua AnH pellleHHH ABYX 

3anaq: onpeAeneHHH OTHOCHTenbHOrO OTKnOHeHHH BenHqHHbl 

HMDYUbCB -+ nyqKOBOH qaCTHllbl OT cpenHero 3HB-

qeHHH HMllYllbC8 P H onpeAeneHHH reoMeTpHqecKHX 

napaMeTpOB (K00pAHH8T H yrnoB) BXOAB qaCTHUbl B MH

lll9Hb MarHHTHOrO HCKpOBOrO cneKTpOMeTp8, 
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BemPm Ha 
11 

p 
onpenenReTCR C nOMOillbiD KaMep 

p 

K 1 7 K6 
no ¢opMyne: 

.ill!__ -Y1 +Y2 -U 1+ r2 +~3)e 
p (f1 +f2)a2+ f1 a 1 

rne Y1 n y
2 

- KoopnnHaThi TpaeKTopnn ny'IKOBOfi 

qacTHllbi B KaMepax K 1 ( unH K 2 ) n K 3 ( unn K 4 

COOTBeTCTBeHHO (KOOpAHHaThl OTC'lllThlBaiDTCR OT OCll 

ny'!Ka); p 1 , Y 2 , f3 - pacCTOHHllH Me)KAY KaMepaMll 

II Mai'HUTaMU; a 
1 

H a
2 

- yrnhi OTKnOHeHHH nyqKa B 

Mai'HllTaX; (3 - yron HaKnOHa TpaeKTOpHll qaCTHllhl OTHO-

Cn:TenbHO OCll nyqKa, 
KoopnnHaThl yrna Bxona qaCTHll B MnweHb onpenenRnUCb 

c noMOillhiD KaMep K 7 7 K 10 

YCTPO~CTBO KAMEP 

WcKpoBaH KaMepa cocroHT U3 ABYX 9neKTponoB, 3aKpen

neHHbiX Ha paMe H3 cTeKnonnacTHKa. 06 a 9neKTpona 

o6pa30BaHbl 256 napannenbHblMll MeAHbiMll npOBOnO'!KaMU 

All8MeTpOM 0,1 MM, HaTHHYTbiMH C W8I'OM 1 MM. npoBO

nO'IKll o60UX 9neKTpOAOB B38HMHO nepneHAHKynHpHbl 

npyr npyry. PaccTORHUe Me)Kny 9neKTponaMU B pa6oqei\: 

o6naCTU paBHO 8 MM. ilnH ynyqweHHH repMeTH3aUllll 

OKHa KaMepbl 3aKneeHbl ABYMH nneHKaMU - nonU9THneHo-

BOll ll naBCaHOBOfi/ 2 /, 06maH TOnWHHa nneHOK - 0,1 MM, 

Ka)KAbifi H3 9neKrponoB noncoenuHeH K MaTpnue c 

¢eppnTOBbiMH KOnbuaMu Tuna 0,7 BT-l pa3MepoM 

3 x2 x 1,3 MM 3 , pa3MemeHHhiMH Ha caMofi KaMepe. B 
MaTpHU8 Bb!COKOBOnbTHOI'O 9neKTpona nnH CBH3ll C npo

BOnO'IK8MH KaMephi ucnonb30B8Hhi npoaona c re¢noHoaoi\: 

U30nHUUefi, a KOnbU8 3anUTbl 9nOKCllAHOll CMOnoi\: C uenbiD 

HCKniD'l8HHH npo6oH M8)KAY npOBOA8MH, npOXOARillHMH 

ttepe3 KOnbUO, E MKOCTb UCKpOBOll KaMepbl COCTaBnReT 

400 n <t>. 
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l1MITY flbCHOE ITI1TAHI1E KAMEP 

Ha p 11 C, 2 nOK838Ha 6noK-CXeMa CHCTeMbl BbiCOKOBOnbT-

Kl K2 K3 K4 KS K6 K7 K8 K9 KID 

CxrMA 

JAnYCI<A 

CXEMA 

I 1 • lnOA>I<V1rA 
L---------------------------~-PAJP~AH 

PHc.2. EnoK-cxeMa CHCTeMbi BbiCOKOBOnhTHoro HMnynhcHo
ro nHT8HHSI KaMep. 

HOl"O HMnynhCHOrO nHT8HHSI K8Mep, l1MnynbC OT CX8Mbl 

sanycKa cneKTpOMeTpa nocrynaeT Ha BXO.ll cxeMbi no.u)I{Rra 
B03.UYIIIHbiX pa3pSI.UHRKOB (BP), Y CTpOHCTBO nO,U)I{Rl"a 

6 

pacnonaranoch pSI.UOM c KaMepaMH K9 • K1o . B ero 
cxeMe (pH c. 3) qacTHqHO 6bmR ncnonh30B8Hbi rexHuqec-

KHe peiiieHHSI, onHC8HHble B pa6oTe/3/. i1MnynhC C 
aHo.ua naMnbi 6B2TI qepes aBTOTpaHc¢!opMaTop no.uaaancSI 
Ha nO.ll)I{Hl"aiOIUHii aneKTPOil aosAymHoro paspSI/lHRKa ( BP). 

CeplleqHRK aarorpaHc¢!opMaTopa nsroroaneH H3 cranH 
MapKH HXC-12 ceqeHHeM 1,2 cM 

2
• TiepaRqHaSI o6MoTKa 

COJlep)I{RT 40 BHTKOB, BTOpHqH8SI - 80. l1 MnynhCbl C Bbi

XOil8 cXeMbl nOJl)KRI"8 aMnnHTY.UOH 3 KB no Ka6enSIM 
nocrynanR K B031lYlliHbiM pa3pSIIlH11K8M/

4
/ • - ycTaHOBneH-

Hbi:\.1 y K8)1{/l0H napbl KaMep. 0/lHH pa3pSI,UHHK pa6oTan 
H8 ,UBe KaMepb!, TipH pa3pSIIle eMKOCTH qepe3 B031lYIIIHblH 

pa3pSI/lHHK ¢lopMupyeTCSI HMnynbC aMnnHTYilOii 6,5 KB c 
nepe,UHHM ¢JpoHTOM 20 HC. 3TOT HMnynbC no Ka6enSIM 

.unHHOH 70 cM no.uaaancSI Ha KaMepbi, 
HanpSI)I{eHRe nHTaHRSI paspSIIlHHKOB nocTynano oT BbiTipSI-

MHTenSI ( 10 KB ) , HMeiOIUel"O nSITb He38Bl1CHMb!X pery
m'lpyeMb!X Bb!XOJlOBo QqH:IU8IOIUee HanpSI)I{eHHe riOil8B8nOCh 
OT HCTOqHI1K8 T8K)I{e C TISITblO He38Bl1Cl1Mb!MH Bb!XOil8MH. 
3To nosaonSino cosAaBaTb .unSI Ka)l{.uoii napbi KaMep Hau6o

nee 6naronpHSITHhle ycnoaRSI pa6oThl, qro Heo6xo.URMO, 
TIOCKOnhKY paCCTOSIHHe Me)l{/lY KpaHHRMH KaMepaMH COCT8B
nSinO oKono 58 M, a pesynbTaTe qero pa3HHU8 ao apeMe

Hll 3ariyCK8 8TI1X KaMep 6bW8 npH:6nH3HTenbHO 400 HC. 

CHCTEMA fA30BOI'O OEECTIE'~EHI1H 

Llepes KaMepbi npollyBanacb HeOH -rem'leBaSI cMeCh 
(70% Ne + 30% He ) • K Heli Ao6aanSinHCh napbi aTHnoaoro 

cnHpTa nyTeM nponycKaHHSI 10% rasoaoli cMeCH qepes 
cnHpT npH KOMHaTHOii TeMneparype (pH c. 4). BaelleHHe 
B rasoayiO cMeCh aTHnoaoro cnRpTa noBbiiiiaeT a¢!¢leKTHB

HOCTb perllCTp8UHH AnSI BbiCOKOBOnbTHOl"O aneKTpOA8 /
5

/ · 

3TO CBSI38HO C ycTpaHeHHeM Bb!6poCOB o6paTHOH nonSip

HOCTH B HMnynbCe TOK8, npoXO/lSIIUeM qepe3 KaMepy BO 
BpeMSI npo60SI, qTO ripHBOilHnO K B03Bp8TY ¢JeppHT0BblX 

Konen B HCXOJlHOe COCTOSIHHe. 

'"'''\ 
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.------- +2,3KB 

+5KB 

2 3 4 2_.. 
~---y-

BbiXOAbl 

PHc.3. DpHHUHTIHalibH85! cxeMa ycTpoilCTBa rroJUKHra. 

MAC/10 

-----------------

Kl K2 K9 KID 

-------------

P10 

P1 +P12- POTAMrTPbl PC- 3A 

PHc.4. EnoK-cxeMa CHCTeMbi ra3oaoro o6ecne'ieHH5!. 



flocrynneHHe rasoBon CMeCH B Ka~ayiD KaMepy pery

nHpyeTCH HHaHBHayanbHbiM poTaMerpoM THna PC-3A. 

l1ocne npoxo~aeHHH qepes KaMepy ras BbmycKancH 

B aTMOCqJepy. 

BbiBOLl l1H<I>OPMAUl1l1 

¢eppHTOBbie KORbUa B M8TpHU8X opraHH30B8Hbl B rpyn

nhi no 32. flpOBORO'IK8M Ka~aoro 3ReKTpoaa, T8KHM 

o6pasoM, cooTBeTCTByiDT 8 rpynn Koneu. C'IHTbiBBHHe 

HHcpOpMaUHii H3 M8Tplill1 OTHOCHIUiiXCH K oaHOfi KaMepe, 
ocyiUeCTBRHROCb ClirHanaMI1 1 nocrynaBIUIIMH OT BOCbMH cpop

MIIpOBaTenefi TOK8 1:1 aByX TOKOBbJX KRID'Iefi ( p II C. 5) o 

C'II:ITbiBaeMaH HHcpopMaUHH no CIIrHanbHbiM npoBoaaM, npoxo

aHIUHM qepe3 oaHOI:IMeHHbie KORbU8 BCeX rpynn CI:ICTeMbl 
KaMep, nocTynana Ha BXOahl ycHni:ITenefi ( p 1:1 c. 6), nopor 

cpa6aThiBBHHH KOTOpbiX cocTaBnHn 0,2 B. Ka6enii C'II:ITbiBa

HHH 1:1 CIIrHanbHhJe UIHHhi BhmonHeHbi 1:13 npoBoaa MfT¢3-

0,14. 

10 

-------------------
10 10 10 10 

-80~ 

PHc.5. EnoK-cxeMa CHCTeMbr BbiBoaa HHcpopMaUHH 

C HCKpOBb!X KaMep. 

CHrHanbi c Bhixoaa yc~:~niiTenH aMnnHTyaofi 3 + 4 B 
nocrynanH B ycrpofiCTBO C'IHTbiBBHiiH liHcpopMaUHH, onacaa-

/6' 
HOe B pa6oTe ' 1 1:1 BbinORHeHHOe H8 HHTerpaRbHbiX 

CXeMaX aHOaHO-TpaH31:1CTOpHOfi ROri:IKH. Y CI:IRHTenH, cpopMH

pOBBTeRH TOKa H TOKOBbie KRID'IH 1 a TaK~e CXeMbl 

ycTpofiCTBa C'II:ITbiB8HHH 1:13rOTOBReHbl B Bl:lae OTaenbHb!X 

6nOKOB MeXaHH'IeCKOrO CTaHaapTa "BHUIHH" H pa3MeiUeHbl 
B oaaofi CTOHKe. 

l13 ycTpOHCTBa C'IHTbiB8HHH IIHcpOpMaUHH 0 HOMepe 

Cpa60T8Bllli:IX llpOBORO'IeK nOCTynana B aBOH'IHOM Koae 

B 3BM HP 2100 c nocneayiDIUeil sanHCbiD B HaKon~:~renb 
Ha MarHHTHoil neHre. B Ka~aoM cnoBe B nepBbiX asyx 

pa3pHaax 38ITIICbJB8ROCb 'IIiCRO COceaHHX Cpa60T8BlliHX 

npOBORO'IeK, B 3 -7- 7 pa3pHaaX - HOMep KORbU8 B rpyrrrre, 

B 8 -7- 10 pa3pHaax - HOMep rpynnbi 1 B 11 + 15 - HOMep 
KaMepbr. 

CsHSb ycrpoilcTBa C'IHTbiBaHHH c 3BM ocyiUeCTBnHnacb 

qepea KapKac B craHaapTe KAMAK. B oaaoM BapiiaHTe 

B Hero Bxoa~:~nH BxoaHoil perr~crp KP 007 171 pa6oTaiD-

68Hct:J 

8XOA ~1 ,...l.Q,O 

>-IA219 

1/\5553 
BbiXOA 

1,5K 

P1:1c.6. flpi:IHUHnl:lanbHaH cxeMa ycHRIITenH. 

lUHH B pe~HMe MHOrOKpaTHoro o6paiUeHHH no oaHOMY 
aapecy (ULS) 1:1 KOHTponnep c cpi:IKCI:IpOB8HHbiMII npo-

' /8/ 
rpaMMaMH KK 001 . B apyroM Bapl:laHTe - IIHTepcpeilc 
anSI ycTpOHCTBa C'IHTbiB8HHH C KaMep/9/ II yHHBepcanb-

" /10/ HhiH KOHTponnep , paspa6oraHHhie B UEPHe. 

PE3YflbTAT~ l13MEPEHl1~ 

l1 MnynbcHoe pacnpeaenemre qacr~:~u B ny'IKe, H3MepeH
HOe np1:1 noMOlUH KaMep K 1 +Ks, nOK838HO Ha pHCo 7. 
Pas6poc 'IBCTHU no HMITynbcy cocTaBnHeT a(~) =-t0,4%. 

p -
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1
• 

Puc. 7. 11 Mnynbcuoe pacnpeaeneuue qacTuu a ny•rKe. 

Pac'IeTH851 aenU'IIiH8 TO'IHOCT!i U3MepeH!i51 !iMITynbC8, OCHOB8H

H851 H8 npocTpaHCTBeHHOH TO'IHOCT!i perUCTp8UiiH 'I8CTHU B 

K8MepaX H C y'IeTOM MHOrOKpaTHOrO pacceS!HiiSI B B03JlyXe H 

B CTeHK8X KaMep, COCTaBnS!eT aenH'IHHY 0,15%, 
Ha p 11: c. 8 a,6 npeacTaaneu npocTpaucTaeHHhiH npo

¢anb ny'IK8 'I8CTHU 1 IT8Jl8IOUIHX Ha MHU18Hb cneKTpOMeTpa, 

CpeaneKaaapaTH'IHoe oTKnOHeHHe KOOPJlHHaT oT ueHTpa ny'IKa 

B aepTHK8nbHOH H ropH30HT8nbHOH rrnoCKOCTSIX xapaKTe

pH3yeTCSI cneJlyiOUIHMii aenH'IHH8MH: a 8 T =2,9 MM; ep . 
a I'Op. =3,9 MM • YrnoaaSI pacxoJlHMOCl'b qacTHll a ny'IKe 

rroKa3aHa ua pH c. 8 a,r. Yrnoaasr umpaua a aepTHKanb

uoil nnOCKOCTH a,\ =0,44 Mpall H B ropH30HT8nbHOH -

a.p =0,32 Mpaa •• 
0TKnOHeHHSI HCKp OT BOCCTaHOBneHHOH TpaeKTOpHH 

ansr KaMep K 9 H K10 npeacraaneHhl Ha p a c. 9. Cpeaue-

KaaapaTH'IHbie aenH'IIfHhi oTKnoaeuua a rop. =0,3 MM 

H a BepT. -o,26 MM. KoopnuaaTbi B ropuaoHTanbHOA 
nnocKOCTH onpeaensrnHCb no npoaono'IKaM BhiCOKoaonbTHoro 
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~ flo eopuJOHma.nu 
400 

300 

200 

100 

-10 -5 0 5 10 

N 
a) 

t 
600 

500 

400 

300 

200 

Ll~MMA 100 

-1 0 1 • 
f>) 

flo ~epmuKGn/.1 

Z,MM 
-5 0 5 10 

cf) 

j ~•)MPAA 
-1 0 1 2 • 

2) 

PHc.8. flpocTpaucTaeHHhiH npoqmnb ny'IKa qacrau. 
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N f 
! 
I 
I 

400 ' 

300 

200 

100 

N 

300 

200 

100 

no GepmuKa.nu 

Kg 

-0,8 -0,4 
L......d~-------~~ (j t-<M r=' :--J,........ • {'j r-<M 

0 0,4 0,8 ' -0,8 -0,4 0 0,4 8,8 ' 

a) 

flo zopU.30HmQALI 

-0,8 -0,4 0 0,4 0,8 
6) 

~f'1.MM ~-~----....,._.fl,MM 
-0,8 -0,4 0 0,4 0,8 

Z) 

PHc.9. 0TKnOHeHHe HCKp OT BOCCT8HOBneHHOll TpaeKTOPHH. 
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PHc.lO, PacrrpeaeneHHe tn~:cna coce.uHHX Koneu, nepeMar
HH'IeHHbiX TOKOI\1 OAHOi1 l1CKpb!e 

9neKTpo.ua KaMep, B aepTHKanhHOH - no npoaono'!KaM 3a-
3eMneHHoro 9neKTpoaa. 

Pacrrpe.ueneHHe '!Hcna coce.uHHX Koneu n, nepeMarHu
'!eHHwx TOKOM O.llHOH HCKphl, .UnH BC8X KaMep ITOK838HO 

Ha p l1 c, 10. CpeaHee '!Hcno nepeMarHH'!eHHhiX Koneu anH 
3a3eMneHHb!X 9neKTp0tlOB pa3HbiX K8Mep HaXO):(HnOCb 

B npeaenax 1,7 7 2,5; anH BbJCOKOBOnbTHbiX 9neKTpO.IlOB
or 1,2 ao 1,5. 

B 3aKnJO'!eHue aBTOpbi BbipaMaJOT 6naroaapuoCTb 
E.M.AHTOHoay, O.A.3aliMHaopore, O.A.KponuHoii, 3.fi.Mo
po3oaoli H n.n.YepHeHKO 3a ITOMOmh B pa6oTe
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