
OS"bED.HHEHHbl l::t 
HHCTHTYT 
SID.EPHbJX 

HCCnED.OBAHHA 

D.y6Ha 

•• 
i ... 
I: 

"' a 
! 
:II • 

I 
I 
~ 

Y;~-

l . 3050 

M.X. AHHKHHa, JI.C. Bapa6aw, A.r. rpaqes, 

B.B. EpMoJiaes, B.,ll HHKHH, IO.A. Kap)l(aBHH, 

H.H. KyxTHHa, IO .P. JlyKcTHHbW, JI.r. MaKapos, 

3.0. 0KOHOB, r.r. TaXTaMbiWeB, B.H. YCTHHOB, 
C.A. Xopo30B 

YCTAHOBKA 

C IIPOBOJIO'IHbiMH HCKPOBmtH KAMEPAMH 
11 «PEPPHTOBOtt nAMHTbiO HA JIHHHH 

C 3JlEKTPOHHOt1 BbM1CJll1TEJihHOt1 MAUMHOH 

tt66 



• Iff;~!'· .· ~~:;~~' 
aw n.C.,I"'paqea A.r., 1-3050 

B • .Ll.,. Kap)KilBHH IO.A., 

THHbW I<b.P., MaxapOB n.r .. OXOHOB 3.0., 
YcTHHOB B.H.,Xopoaoa C.A. 

nposono~kb!MH HCitpOBbiMH Jt&Mep&MH H 

bD·H& nHHHH C aneltTpOHHOI 

MaWfuHOI 
il 

cnb!T&~a a ny'lKe cHHxpo<PaaoTpoHa OH HH yc-

H HCll:poBbiMH Jt&Mep&MH,p&60T810W8SI H& nH
••uHcnR~nbHOlt M&WHHOI. YCT8HOBJt8. COCTOHT H3 

nBMII'fbiO, CX8Mbl JtO.aHpOB&HHSI, nHHHH CBSI3H 

OnHC&HHe H X8.p8KTepHCTRKH STOlt 

. HHCTHT.yTa SIJlepHbiX HCCne.ctOB8HHA. 

4690/I np. 

A 6 ~ AHMKHHa,M.X. H ,ltp. 
- f. YcraHOBKa c npoBo · 

HOQHUUH HCKpOBHUH KaMe 
MH ••• I-3050. !966 

11~~9/v 
'· 

~tJ,. 

~ 

~ () 

0) 
\c 
.>... 

j7 
! 'I 

I · 3050 

M.X. AHIIKHHa, JI.C. Sapa6aw, A.r. rpaqea, 

8.8. EpMoJiaea, 8.,ll;. 11HKIIH, IO.A. KaplKaBHH, 
11.H. KyxTHHa, IO.P. JlyKcTI!HbW, JI.r. Maxapoa, 
3.0. 0KOHOB, r.r. TaxTaMbiWeB, 8.11. YCTHHOB, 

C.A. Xopo3oa 

YCTAH08KA 

C I1P080JIOlJHhiMI1 11CKP08hiMI1 KAMEPAMI1 
11 «<>EPPI1T080t1 fiAMSITblO HA Jli1HJ111 

C 3JIEKTPOHHOt1 8bl'MCJIJ1TEJihHOt1 MAUIJ1HOt1 

~-::-¥ ·~-~ 

,; •. • -••·~: .. '! :.~ • I ·~-~ -.-· 



Ormca.Jme ycTB..IIOBXH 

B H8CT0HIIl&ft pa50T8 npHBOAKTCK ODHC8HH8 H pesyn&T8TM HCDMT8BHA ycTa

HOBKH, COCTO.!IIIl8ft H3 8 DpOBOIIO'IHbiX HCKpOBb!X K8Mep, pa50T8.1011lHX H& nHli:HH C 

sneKTpoaaoft Bhl'IHC1IHT&n&aoft MamHHoft. CxeMa ycTaBOBKH npHB&AeRa aa puc. 1. 
~ 

KaMepbl H3rOTOB118Hbl H8 anoKCHAHhlX paMKAX H HM&IOT pa5o'1Hft o5'&8M 250x2150x8MM. 

0KH8 K8M8p 38KneeHbl naBC8BOBOft nneHKOft TOnlllHHOft 0,1 MM. 3neKTpOAbl Ra

MOT8Hbl napannen&HO npyr Apyry DpOBOAOM T01IIIlHHOft 0,15 MM C maroM llaMOTKH 

1 MM. Scs cHcTeMa xaMep npOAyB&nacr:. aeoa-renHeBOft CM&e&IO ( 80% Ne +20% He), 

xoTopas nepen nocTynneaueM B xaMep&I nponycxanae• 'lepes 9TIInoi!I&Ift enu})'r', ·uMe

IOIIlHI!: TeMnepaTypy Q°C. 

B K8'18CTB8 sanOMHBAIOIIliiX sneMeBTOB K8M8phl HCDOn&30B&nHCb ~eppHTOBM8 

Konbna MapKH BT -5 c npaMoyron&aoft neTneft rucTepesuea, co5paBH&Ie B MaTpHilbi 

16x 16. KalK.IlaH npc;>Bono'lxa perueTpHpyiOmero snexTpoAa xaMep&I npoxoABT 'I& pes 

onao u.3 Konen MaTpHilhl. C'IIIT&IBaBHe oeymecTBm!eTCK nocneAoBaTen&HbiM onpocoM 

CTpOK KalKJ:IOI!: M8TpHilbl1 nocne q:ero HB~OpMAilHK DOcTynaeT B CX8My KOABpOBAHHKo 

KoopllHH8Tbl HCKp B KaMepax 88 BMXOA8 CX&Mhl np&ACT8B118Hbl B BHA8 12 -pa3p.!IA

Hb!X llBOH'IHbiX 'IHC81Io nepBbl& '18Tb!pe pa3pBJ:I8 COCT8B1ISIIOT HOM8p M8TpHilbl1 OCT81Ib

Hh!8 8 pa3p.HnoB - aoMep nepe5pomeaaoro DpJI npo5oe xaMep&I ~eppHToBoro xon:ana. 

/t 2/ 
npHH!lHD H CX8M8 KO):IHpOB&HH.!I OnHCABbl B p&50T4X f o 

Tpu nony'leHHhl8 T8KHM o5p830M KOOpAHB8Tbi o5p83YIOT OABO 38-paspKAROe 
i 

C1IOB0
1 

KOTOpoe nepenae'l(C.!I no nHBHH CB113H B 81I&ItTpOBRO-BM'IHCnHTe1I&HyiO M8WH-

Hy E3CM-3M. nepeA8'18 ocymecTBnB&TCH napannem.SMM 48-paspSIAHMM KOAOM 

( 36 p83pHJ:IOB HCn01Ib30B8Rbi A1ISI nepeAS'IH KOOpAHH8T, OCT81IbHM8 AnSI nep8A8'1H 

cny>Ke6HhiX npH3HAKoB) no '18Tbip&M MarHcTpan&HMM xa5enaM Mapxu MKCE. 3nex

Tpoaaa51 annapaTypa CBH3H BbiDOnHes:a aa H'leftxax E3CM-3M H BK1110'18&T B ce5Jr 
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npueMHhlA.6nox, pacnono~eHHhl:ll: BOnH3H axcnepHM&HTanbHOft yCT8HOBKH 1 H CTO:Il:Ky 

CBH3H c 3BM, ooecne'IHBa!O~YIO OOM&H HH$opM81lH&:Il: Me)l(.lly 3BM H !IH&WHHMH o«S'b-

9KT8MH. 

Bao.Q HH$opM81lHH B S:eM H8'1HH89TCH no CBrHany 'ITpepbiB8HHe' 1 KOTOphlA 

Bb!pa6aThiB89TC!I CX9MO:Il: KO.QHpOB8HHH 1 KOr.Qa HS BbiXO.QHOM perHCTpe C!j!OpMHpO!ISHO 

MBW.IIHHOe cnOBO, ITo 9TOMY CHrHany (IIpH aanH'IHH paape~e.HHK npephlBa.IDIH1 'ITO 

o6ecne'IHB89TCH nporpaMMO:Il:) 3BM !IXO.QHT B npephlBliHHe H IIOChlnaeT CJirllllnhi 

"3anpoc 'IHCna' B BH.Qe cepHH HMnynbCOB C nepHO.QOM T "" 120 MltC&K 1 KOTOpbi8 

C'IHTbiBBIOT HH$OpM81lHIO C BbiXO.QHOrO perHCTpa H nepe.Qa!OT ee DO nHHHH CBH3H C 

3BM. BpeM!I Bh!BO.Qll HH!jlopMallHH H3 naMHTH KaMep COCTaBnHeT 1,5 MC&K. 

llnsr onepaTHBHOrO KOHTpOn!l 38 paoOTO:Il: 9KCnepHM9HT8nbHO:Il: yCTaHOBltH IIpH

MeHeHa o6paTHBH nepe.Qa'la HH$OpM81lHH H3 3BM Ha neqaTaiO~yiO MliWHHlty THII8 

3YM, aaxo.QH~YJOC!I a6nH3H ycTaaoBKH. B aTOM cny'lae ua$opMalllUJ ua 3BM noc

TynaeT H8 nepe.Qa!O~H:Il: perHCTp CTOAKH CBH3H1 .Qanee - B CXeMy ynpaBn&HHH ne

'18Tb!O, 3Ta cxeMa paCWH$pOBhlBaeT IlpHHHT09 CnOBO H IIOCbinaeT no nHHHH CBH3B 

ynpaansrJOmue curaan&r, ocy~ecTBnHJO~He ne'laTb onaoro cnoBa. 

Ynpaaneaue KaMepaMu npOH3BOAHTCH c noMo~b!O '19Thlpex ·CilHHTHnnHnuos:HbiX 

C'I9T'IHKOB, i1MnynbCbl OT $oToyMHO~Tene:ll: IIO.Qa!OTCH Ha BXO.Qhl 4-KaHllnbHO:Il: CX8-

Mbl COBna.QeHuft, Bb!XO.QHO:Il: HMnynbC KOTOpO:Il: HCTIOnbayeTCH .Qnlil 3aiiyCKa CTO:Il:KH 

BbiCOKOBOnbTHOrO nHTBHHH KBMep H CX9Mbl C'IHTb!B8HHSI HH!jlopMBilHH. B paOOT& HC

cne.QOB8Hbl .QBa aapuaaTa HMnynbcaoro BbiCOKOBOnbTHoro nHTaHHSI KaMep. ITpH o6b1'1-

Holi CXeMe IIHTBHH!I ( O.QHH Bb!COKOBOnbTHblft HMIIynbC) 38TIHCb npOHCXO.QHT B HeCKOnb-
·~. 

KO Konen MaTpHilhl 1 'ITO 3Ha'IHTenbHO yaenH'IHBaeT OO'b9M HH!j!OpMaiXHH1 yXy.QruaeT 

TO'IHOCTb perucTpanHH TpexoB qacTun. Ha puc. 2 (KpHBaK 1) npuBe.Qeaa aaBHCH

MOCTb OTHOC.I!TenbHOrO 'IHCna nepe6poWeHHblX !jleppHTOB HS O.QHy HCKpy OT HSIIp!l~e

HH!I .IIMTIVnbCHOrO IIHTSHH!I KSMep. 3HS'IHTenbHO nV'IWHe 093VnbT8Thl naeT HCIIOnb-

/3/ 
30B8HH9 .Qn!l hHTBHHH KSMep .QBYX HMIIYnbCOB P83HO:Il: nonHPHOCTH (cM,,HSIIPHMep, ). 

i1MnynbC nono~uTenbHO:Il: non!lpHOCTH Bb!IIOnHHeT $yHKilHH npo6011 ltaMep H !IBnH&TCK 

nnsr tjleppHTOBbiX Konen CTHpa!O~HM, BTOpo:ll: HMIIynbC - OTpHIXaTenbHO:Il: nonsrpHOCTH -

38.Qep~8H OTHOCHT&nbHO nepBoro H HCIIOnb3y&TCH .QnH 38IIHCH. Pe3ynbT8Tbl H3Me

peHHii npH 9TOM BapHaHTe IIHT8HHH KSMep ilpHB&.Q&Hbl Ha pHC. 2 (KpHB8!1 2) •. 
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Peayn&T8Tbl oopaooTKH 

!13 8 KaMep 4 .QSBanH X -npoexrraJO Tpexa a 4 - Y -npoexua10. KaMephl B&Ic-

TaBn!lnHCb T8K1 'ITOObl COOTB9TCTBYIO~H9 perHCTpapy!O~He aneKTpO.Qbl ObinH napan

nenbHhl apyr Apyry, O.QH8Jt0 He npHHHManOCb HHKaKHX Mep K TOMy, 'ITOelb! H8'1anbHhl9 

TO'IKH oTc'leTa acex xaMep (onao:ll: npoexuuu) ne~anu aa onao:ll: npsrMoA. Dnsr onpe

aeneau!l TO'IHOCTH H3M9p&HHH KOOp.QHHaT B KaMepaX OToHpanHCb C06hlTHH 1 r.Qe 'laC

THUB Bhi3biBana npo6o:ll: no Kpa:ll:ae:ll: Mepe B Tpex KaMepax OJlHo:ll: npoexnuu. 3aTeM 

Bhi'IHCn!lnacb aenH'IHHa 

6.- (~-llX 
d:u 1 

~ xll + Xa · 
dlll 

3.QeCb d21 H d 81 -paCCTOHHHH M9)1(.1ly nepBO:Il: H BTOpO:Il: H nepBO:Il: H Tp9Tb&:ll: 

KaMepaMHJ COOTB9TCTB9HHO, a X I , X 2 , X S -KOOpAHH8Thl IIpo6oeB B 1-oft, 2-o:ll: H 

3-en KaMepax. BenH'IHHa 6. npe.QcTaBnsreT co6o:ll: npHBe.QeaayiO BTOpyJO paaaoCTb 

H .QOnlKHB 6b!Tb IIOCTO!IHHO:Il: BenH'IHHO:Il: 1 ecnH TO'IKH X I , X :1 , X8 ne~aT Ha O.QHO:Il: 
I 

npHMOii. ITocne OToOpa H9KOTOpOrO 'IHCna TBKHX TpOeK X I , 

( i = 1, ... ,n,n..SO) npOBO.QHnaCb MHHHMH38IIHH !jlyHKIIHOHana 

q, D 

0 

da 1 I dat I I 
:I[- -l)XI --d- X2 + Xa 

1-1 d21 21 
6. ] 

2 

I I 
X:~ , X 8 

du 
no napaMeTpaM 

~ 
H 6.. 

Q81 
ITonyqes:aoe TaKHM o6paaoM as:a'leaue d

21 
6nuaxo 

COBllB.Qano C peaynbTSTOM s:enocpe.QCTBeHHOrO B3M9p&HHH paCCTOHHB:Il: Me)l(.lly KaMe

paMH (TO'IHOCTb~ 2%). BenH'IHH8 6. 38BHCHT OT OTHOCHTenbaoro C.QBHra lt8Mep, 8 

~enR'IHHa ~YHKUHOHana Henocpe~CTB8HHO CBH38Ha C OWHOKOft H3M8p9HHH ltOOp.QHH8TW 

B KaMepe: 

j du 
~X= ! <fl. [<-;r;; 

2 d 31 2 
1) +<-d-) +1] 

21 

B peaynbTaTe Bhi'IHcneaHA nonyqeao aaa'leaue 6. X .. 0,8 MM. DnH onpe.QeneaHH a$-
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~eKTHBHOCTH OT~HpanHCb C05hlTHH C UpO~OHMH B Tpex K&Mepax, Bhl~Hcne«&eM Be-

nH'IHHbl L\ YC'1'8H8BnHBanocb, 'ITO STH Tpll TO'IKH ne>KaT Ha O.QHOft UpHMOft
1 

a 3El-

T9M npoaepHnOCb H8nH'IHe. npo60H B 'leTBepToft K8Mepe, KOTOphlft H8XO.QHnCH ~hl H8 

TOil >Ke UpHMOft, 

Hccne.noaanacb 3aBHCHMOCTb ~~eKTHBHOCTH oT aanpH>KeHHH, no.naaaeMoro aa 

K8M9pbi, H OT BpeMeKB 38Jlap>KKH r BToporo ( aanHChlBaiOmero BhlCOKOBOnbT-

HOro HMnynbC8 no OTROmeRHIO K nepBOMy, PeaynbT8Tbl UJ?RBe.QeHhl H8 pRe, 8 H 4. 

E&ma npoae.neaa a~tcno3HIIHSI ycTaHOB!tH a H3Meaeaaoa reoMeTpHH c nenbiO 

perHCTp8UHH V O -co6&ITHft ( pacna.Qhl ~ -Ma30HOB), flpH aTOM 4 !C8Mapbl perHCT

pHpOBanH o.nua Tpex H 4 - .npyroA. Bbmo aaperucTpupoaaao aecxonhKo co5hlTHA, a 

KoTopwx .naa Tpexa nepecexanHCb B npocTpaacTBe (a npe.nenax TO'IROCTB, o6ecnequ

saeMoA xaMepaMB). 

B 38KniO'Ie.B:He Mbl XOTenH 5&1 Bhlp83HTb 5naro.napROCTb H8'18nbRHK8M .Qe>Kyp

HbiX cMeH C, <f>e.nyxoay, C. flep~eeay, H. HnoBoMy, M. HnyTe H aceMy xonneKTHBy 

oT.nena CHHxpo~a3oTpoaa, o5ecnequamHM 6ecnepe6oAay10 pa6oTy ycxopHTenH, HR>Ke

aepaM H onepaTopaM E3CM-8M 38 UOMOmb UpH pa6oTe YCTEIHOBKH Ha nBHHH C 

aneKTpOHHO-Bbi'IBCnBTenbHOA MamuaoA. Mhl 0'19Hb 6naro.nap.B:hl H. rpa~oay, B. nu 
naToay, B. Opnoay 3a aKTBBHoe yqacTBe B C03.ti8HHH ycTaaoaxu, a TaK>Ke rpynne 

na6opaHTOK 38 UOMOmb B H3rOTOBneRBH ~eppBTOBOft naMHTB , 

..... 
flHTepaTypa 

1. F. Kriellell. OrgallizstioiJ of Triggered Wire Sperle Chembers.by F. Kriellell. Gelleva. CERN. 28 olct.1964. 

2. n.C. Bspsf5sm, A.r. rparren, llpenpHHT OHRH, 2860, 1Jyf5aa, 1988, 

s. H.A. ronyTBHH, IO.B. 3saeBCKHR, B.A. KynBKOB, 3.H. llblrBHOB, llpenpHHT OHRH, 
E-2866, .ll.y6na, 1985. 

PyKOIIHCb I10CTyiiHn8 B H3~8T6IIbCKHR OTnen 
SIJ HOH6pH 1986 r. 
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Pac. 1, Enox-cxeMa sxcnepeMeaTan&aoll ycTaaoaxe. 

t 
I 

5 

It 

3 

2 

~!· 

It 4.5 5.5 ~ 7 U(KV} 

Pee, 2, 3aBHCHMOCTb OTBOCHT9UbHOro qucna 38UHC8HHblX ~eppHTOB Ha OAHy HCKpy OT 

Hanp>DK9HHH HMnyn&CHOrO UHT8HHH K8M9p, 1 - OAHH BblCOKOBOUbTHblll HMnynbC, 

2- JlB8 Bb!COKOBOUbTHblX RMnyn&ca (OJlHH npo6ol1Hblll, BTOpoll - 38UHCb!B810U!Rll), 

1 
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IL 

5 e 6,5 

5 0,987 0,020 

6 0,938 0,939 0,870 

-
7 0,949 

Pee. a. 3aBHCBMOCTb scM>exTBBHOCTB OT aanpHJKesall Bb!COXOBOIIbTHbiX HMnynbCOB npol5oH 
H 38IlHCH. 

t,Q 

0.9 ~ ..... 
o.a 

0.2 1,0 Z,O 't(..Ms) 

Pac, 4, 3aBHCHMOCTb s¢¢eXTBBHOCTH OT aanepJKXH HMnynbC8 38fiHCH OTHOCHTenbHO npo-
15ol!aoro HMnynhca. 
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