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6opsYHoe ~.T., B~wHeBcKHH 8.~.,rOIl08aHOB fl . 6, 13 .80 -30 
~~AKOBOAoPoAHaA M~weHb B CTpHMePHOH KaMep 
YCTaHOBK~ "PesoHaHc" 

Onl1CWaaeTCA AeHcTByo~aA /l(HAKOBOAopOAHaA MHWCHb. co
3AaHHaA AliA pa60TW B CTPHMCPHOi1 KaMepe YCT8HOaKI1 "Peso
HaHC" . HMnynbcHbie 3neKTpI11lCCIOIe nom! B KaMcpe :S 35 KB/CM, 
PaccMoTpeHbI 11 pcanH30BaHW 8 KOHCTPYK~HI1 11 npH bbl60pe 
HaTep~anOB Mepbl nOAaaneHHR 3neKTpl1lleC~X pa3pAAOB H ooyc
noalleHHWX HHI1 caelleHHR H np06oea. COCYA, 3anollHAeMWH BOAO
POAOM. CAenaH ~3 naeC8HOBOH nneHKI1 Ton~HHoH 100 MKM. Ero 
A~aMeTp - 35. AnHHa - 400 MH. BaKYYMHwH KO*YX ~3 rOToeneH 
H3 neHonnaCTa. TennonpHToK K *I1AKOMY 80AOPOAY ~35 BT. 
YTo6w Ha nOBepXHOCTH HI1WeHH He CKannHBanHCb 3apAAW 11 He 
ebl3Weanl1 pa3pAAoe H CBelleHHA B ra3e, OHa oopa6aTweanaCb 
83P030llbIO "A'HI1CTaTHK". KpaTKO onHcaHW ee paCOOIlOfl(eHl1e, 
nHTaHHe fl(HAKHH aOAopOAOM H HCnYTaHHA. nOllY4eHO MHoro 
CHHHKoa cneAos llaCTH~. B03HHKW~X B aOAopoAe MHweHH. 

Pa60Ta awnonHeHa 8 na60paTopH~ BblCOKI1X 3Hepr~H OHR~. 

Cooe.eHKe 06~AHHeHHOrO "HCTHTYTa ~AepHWK HccneAO••~H . AY6Ha 1980 

Borzunov Yu.l., Golovanov L.B., 

Vishnevsky V.F. 13.80.30 


A liquid Hydrogen Target In the Streamer Chamber 
of the "Resonance" Setup 

___,-,A_ 1.l qui cL..hY~Em-tame Lc.on5 lr;uc t tUL lO _O.De rau__l n 

nporpecc ~113 11KH 3neMeHTapH~x 4a CT I1 U co Bpe MeHeM Bce B 6on b
wet:1 CTe nel~ 11 onpeAenfleT cfI pe3ynbTaTaMI-i I-iCCneAoBa HI1t:1 MHor0 4ac 
not 4HbiX n pou e ccoB, I1MelOllll-iX OTHOCI-iTen bHO CnOll(HYIO TOnOnO r l-i1O I-i Ma
noe Ce4eHl-ie. ny3~PbKoBafl Ka Mepa He Mo me T 06ecne 411Tb p a3YMHY~ 


CKOPOCTb Ha60pa 3KCnepl1MeHT a n bHbiX AaHH~X An fl I-iCCn e AoBaH I1t:1 

Ta KI-iX npoue CCOB, C 3neKTpoHHot:1 /He Tpe KoBo t:11 a n na p a Typot:1 TPYA

HO nonY4l-i Tb AOCTa T04HO HaA~lI(H~e pe3yn b TaT~. Y CTpl1 Me pHot:1 Ka

Mep~ HeT 3Tl-iX HeAOCTaT KOB, HO c aMa no ce6e OHa I1MeeT cn l1W KOM 

Y3KYIO 06nacT b npl1MeH e Hl-i fl, 1-1 4T06~ cAenaT b ee B AOCTaTo4Ho i1 

Me p e YH I-i BepCanbH~M npl16 0pOM, HYlI< HO BBeCTI-i MI1WeH b HenocpeAcT

BeHHO BHYT Pb ee p a 6 04ero o6DeMa. 


M~weHb BHYTPI1 CTpi-iMepHoi1 KaMep~, oco6 eHHo lI(l-IAKOBOAo poAHafl 
MI1WeHb, AaeT B03 MOll(HOCTb I-i CCneAOBa Tb n pou e ccbl pOll(AeHl-ifl 1-1 p a c 
naAOB KOpOTKOll(I-IBY~I-IX 4aCTI-I~ 11 pe30H aH cOB, 4TO B Cl1nb He~wet:1 

CTeneHI-i paCWl-ipfleT o6nacTb npl1MeHeHl-i fl CTpi-iMe pHot:1 KaMep~, Aenafl 
ee BeCbMa nepCneKTI1BH~M npl-i6 0poM. KaMe p a C TaKot:1 MI-IWeHblO n pl1
06peTaeT n04TI-i Bce nOnOll(~Tenb H~e Ka 4eCT Ba nY3~P bKOB~X KaMep 
11 3neKTpOHI-I KI1 : T04 HOCTb, 3~~e KTI1 BHOCTb per~CTpaUI1I1 11 n04TI1 
nonHY~ 1-130TpOnl-i~, Ka K Y nY3~PbKoBot:1 KaMep~; ynpaBnfleMocTb 
1-1 B03 MOll(HOC Tb 6on bwI1x 3arpY30K,KaK Y 3neKTpOHHKI1 ;B03MOll(HOCTb 
nonY 4eHI1f1 6onbwo ro 06De Ma I-iH$OpMa~HI-i co CHI-IMKOB I-i OT 3neKTpo
HI-IK I1 . Bce 3TO MomeT o6e Cne41-1Tb Ty CKOPOCTb Ha60pa 3KCnep1-IMeH
TanbH~X AaHH~x 1-1 TOT ypOBeHb AOCTOBepHOCTI1 pe3ynbTaToB,KOTop~e 

Heo6xOAHM~ Anfl T0 4H~X KOnI-i4eCTBeHH~X I-iCCneAo BaHI-i t:1 peAKI1X cnom
HblX npoueCCO B. 

ml-lAKOBOAopOAHaR MI-iWe Hb BnepB~e 6~na BBeAeHa B CTpI1MepHY~
j1/

KaMe py B 1968 r.B DESY ,4TO 6~no ocy~ecTBneHO 3aTeM e~e B He
CKOnbKI-iX YCT a HOBKax / 2 / , oAHaKo Bonpoc~ TeXHOnOrl111 113rOTOBneHi-ifl 
TaKI-IX MI1WeHe~ 11 onbl T pa6oT~ C HI1MI-i B COOTBeTCTBY~I-IX ny6nl1Ka
Ul-lflX OCBe~eHbI cna60 11 AaneKO He nonHO. n03TOMY npl-i C03AaHHI-i 
MI-iWeHI1 Anfl CT pi-iMepHot:1 KaMep~ yCTaHoBKI-i "Pe30HaHC" 60nbwafl 
4aCTb 3T l-i X BonpOCOB oTpa6aT~BanaCb 3aHOBO. 

Co6CTBeHHO CTpI-iMepHO~ KaMepot:1 lee pa604ev. o6nacTb~1 B yc
TaHOBKe "Pe30HaHC" flBJlReTCfI 3anonHeHHafl HeOHOM I1nl1 HeOH-re
nl-le'8ot:1 CMe c blO 4aCT b o6DeMa / 1 30x80x48 CM 31 nonoc KoBot:1 nl-iHI-iI-i, 
no KOTO POH nocTy n alOT I-iMnynbcbI B~COKoro Han pRmeHI-i R l AO 850 KB/, 
B~AeneHHoro 3aMKHYT~M~ CTeH KaMI1 1-13 neHononl1ypeTaHa I-in l1 BI-iHI-I 
nnaCTa 13:C TeH KI-I 4epe3 n p0KnaA KI-i 3all(aT~ Mell(AY BHYTpeHH I-iM Ino
TeHUl1 a n bHblM/ 11 BHeWI~I1MI1 /3a3eMl1eHH~MI-i I 3neKTpOAaMI1. KaMe pa 
BBeAeHa B Ma r HI1T en - 40, YCTaHoBneHH~t:1 TaK, 4TO nnOCKOCTI1 

1 

http:13.80.30


3neKTpOAOB pacnOnara~TCA BepT~KanbHO . ~OTOrpa~~POBaH~e CneAOB 
npO~SBOA~TCA C60KY 4epeS OTBepCT~A B RpMe ~ non~ce MarH~Ta 

~ 3neKTpOA~, KOTOp~e B COOTBeTCTBY~HX MeCTaX CAenaH~ B BHAe 
np03pa4H~X MeTann~4eCK~X ceTOK. 

Ae~CTBHe CTp~MepHoA KaMep~ CBAsaHO c CHnbH~M~ ~Mnynbc H~MH 

3lleKTpH4eCKHMH nOllAMH /E ~20 KB/CM/. 3TO 06CTOllTenbCTBO 
o6ycno BnHBaeT PAA Tpe60BaHHA K MHweHH 101 06CllY~HBa~~M ee 
YCTpoA c TBa M, pacnOllo*eHH~M B SOHe AeAcTBHA 3THX nOlle~ . Bce 
OH~ AOll)l(Hbl 1-13rOTaBllHBaT bCR TonbKO H3 AI13neKTpHKOB. M~weHb 

101 YKa3aHH~e YCTpoAcTBa I1nl1 .n06~e I1X AeTan~ H3 MeTan.na 6YAYT 
CHllb HO HCKa*aTb 3neKTpH4eCKoe nOlle, "ITO, KaK MHHHMYM, npl1Be
AeT K nOTepe T04HOCTeA, HO Mo~eT B~3BaTb H 3neKTpH4eCKHH npo 
6o~ B rase, B 4aCTHOC TH npo6oA Me*AY MHweHb~ 101 3lleKTpoAa MH 
KaMep~. 

Co npoTHBlleHHe /noBepxHocTHoe Hll~ o6DeMHoe/ AH3.neKT p HKOB. 
1013 KOTOp~X H3rOTaBllHBaeTCR MI1WeHb. AOll*HO 6~Tb AOCTaT04HO 
60n bWHM, HO orpaHH4eHH~M cBepxy TaK, 4T06bl sapAA~, KOTop~e 
MOrYT nORBI1 ATbCA Ha ee nOBepXHOCTH npH nOAa "Ie HanpA~eHHA, 

ycneBallH CTeKaTb MemAY c pa6aT ~BaHI1AMH. EcnH OHH 6YAYT Ha
KanJlHBa T bCA, B03HHKHeT r a30BblH pa3pAA THna KopOHHoro 101 06YCI10B
lleHHoe 101M CBe4eHHe r as a B npHnO BepXHOCTHOM cnoe, "ITO B llY4weM 
cnY4ae CHllbHO yXYAWHT Ka4eCTBO ~Torpa¢I-IA. 

Heo6xOAHMO TaKme HMeTb B BHAY 101 Y4eCTb npH pa3pa 6oTKe KOH
CTpyK~HH MHweHH TO, "ITO e~e OAHoA npH4HHoA 3IleKTpH4 e cKHx pa3
PAAOB H CBA3 a HHoro C HHMH CBe4eHHA B ra3e MOrYT 6~Tb oCTp~e 
B~cTynbl 11 rpaHH Ha nO BepXHOCTH. 

He Me Hee onaceH, nO-BHAHMOMY, B03MO*H~A 3neKTpl14eCKHA n po
GoA B BaKYYMe TenJlOH30nA~HOH Horo npocTpa HcTBa Me~AY BHyTpeH
HHM COCYAOM / KYAa 3aIlHaaeTCR BOAOPOA/ 101 BaKYYMH~M KO*YXOM, 
"ITO Mo~eT B KOHe4HOM HTo r e n pHBe CTH K aaapl1H . 4T06~ HCKIl~4HTb 

TaKY~ a03MO*HOC T b,He06xOAHMO 06ecne411Tb Ba KYYM B TenIlOHSO
ml~110HHOM n pOCTpaHCTBe He xy*e 10-4 Top. 

npOeKTl-lpOBaHH~ HeMeTanIlH4ecKo~ *I1AKoaoAopoAHOA MH we HH AJlR 
CTpl1MepHOA KaMepbl npeAweCTBoaall 3 Ha4H Tell bHbiA KOMnIleKC nOAro
TOBI1TeIlbH~X pa6o T, KO TOPblA BKIl~4aIl B ce6R MOAeIlHpOBaHHe, I1 C
nblTa HHR 11 nOA60p Ma Te pHaIlOB 11 pa3pa6oTKy TeX HOIlOrl1H HsrOTOB
neH I1 R HeKOTopblX Ae Ta n eA. 4ac Tb 3TI1X pa60T paHee onHca Ha / 4 / • 

KOHCTPYK~HR MHweHH, HsroToBIl eH HoA B COOT Be TCTBI1H C YKa 3aH
HblMI1 B~we Tpe6 oBaHHRMH, nOKa3 aH a Ha puc. l, ee pacnOIlo~eHHe 
B cTpHMep HoA KaMepe npeACT a BileHO Ha puc.2. MHweHb COCTOHT HS 
BHYTpe HHe ro coc YA a 1 , a KOTOp~A saIlHaaeT CR )I(~AKHA BOAOPOA, 
H Ba KYYMHoro Ko*yxa 2. BHYTpeH HHH COCYA CAell a H 1013 llaacaHOBoA 
nne HKH TOll~H HOA 100 MKM, e r o AHaMeTp paBeH 35 MM , AllHHa 
400 MM. BaKYYMHblA KO~YX HMe eT aHA CT aKaHa CO C¢epI1 4 e CKI1 M AO
HblWKOM 101 BblnOIlH eH I1S ne Ho nIl aCTa . E r o pa3Mepbl: AIlHH a - 30 0 MM, 
BHeWHHH AHaMe Tp - 59 MM , Ton~HH a CTeHOK - 7 MM . 6 b111 H H3rOTo a 

? 

nel~ bl H Hcn~TaH~ ABa Ko*yxa: 1013 ne HonnaCTOB R-50 101 nC-1. I1x 
- 3 6 - 3

TOIl~HHbl COOTaeTCT aeHHO p aaHbI 0, 8 ., 0 101 1 , ., 0 paAHa~HoHH~X 
eAHHH~. noaepxHocTb KO)l(yxa 1013 neHonIlaCTa nC- l AJ1R o6ecne4eHHA 
repMeTH4 HOCTH 6~.na nOKp bl Ta TOHKHM CIloeM a nOKCHAHoro KIleR. 

TenllonpHTOK K MHweHH COCTaBIlRIl 35 BT, KO Bc eA KPHoreHHoA 
4aCTI1 YCTaHoaKH - OKOIlO 40 BT. 3 anOllHeHHe ~ nOAnHTKa M~weHH 
*HAKHM BOAOPOAOM ~ B~XOA Hcna pHswerOCR r a3a ocy~ecTaIlRIlH C b 

4epe3 ropnOBHHY 3. AnR BaOAa 4a CTH~ ny4Ka CAeIlaHO IlaBcaHOBoe 

OKHO 6 . 
n HT aHH e MHweHH )l(HAKHM BOAOPOAOM ocy~ecT BnRIlOCb nyTeM KOH

AeHca~HH r a 3006pa 3 Horo BOAopOAa a KOHAeHcaTope, OXlla*AaeMOM 
)l(HAKHM reIlHeM /2 / • TaKO~ c noco6 a~ rOAeH TeM, "I TO n03BOIlReT pa
60Ta Tb C MHHHMallb H~M KonH4eCTBOM BOAopOAa B CHCTeMe, B CBR3H 
C 4e M 3aT pa TbI Ha 06ecne 4eHHe TeXHHKH 6e30n a CHOCTH peSKO CO

Kpa~a~TCff. 

I1cn~TaHHR H OTIlaAKa *HAKOBOAOPOAHO~ MH we HH H 06CIlY~Haa~~eA 
ee C~CTeM~ AIlR CTpHMepHO~ KaMepbl YCTaHOBKH "PeSOHaHC" npO BO
AHlll1Cb Ha CTeHAe H B p a 604HX y c noBHRX C Hc nOIlb30BaH HeM n Y4K a 
11- -Me 3 0HOB C HMnyIlbcoM 4,5 raB/c. I1c nblT aHHR 6 blllH 3 aKOH4eHbI, 

6 
~ 
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PUc. 1. mHAKO BOAopoAHaR MHweHb CTpHMep
HO~ KaMepbl yC TaHO BKH "Pe 30Ha Hc". 1 -
BHYT peHHHA COCYA, 2 - BaKYYMH~A KO*YX, 
3 - ropnOBHHa BHYT peHHero COCYAa, 
4 - Kopnyc MH we HH , 5 - ro pllOBHHa aa
KYYMHoro Komyxa, 6 - Ilaa ca HOBoe OKHO 
Ba KY YMHoro Ko~yxa . 
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Puc. 2. CxeMa CTp&.1MepHoi1 KaMepbl YC Ta HOBK&.1 "Pe30HaHc" 
C m&.1,QKoBo,QOPO,QHoi1 M&.1WeHb~: al B&.1A C60KY, 61 B&.1A cBepxy. 
1 - ~&.1,QKOBOAopoAHa~ M&.1WeHb, 2 - n OTeH~&.1 anbH~i1 3neKT
POA, 3 - HyneB~e 3neKTpOA~, 4 - Kopnyc KaMep~, 5 
$OToan napaT~, 6 - MarH&.1T . 

&.1 yCTaHoBKa c Ae~ cTBy~~ei1 M&.1WeH b~ B Ka Me pe 6~na 3any~eHa 
B pa60TY B MapTe 1979 r O,Qa. 6blJ10 nonY4eHO 60nbwo e K0J1 &.1 4e CTBO 
CH&.1MKOB cne,QOB 4aCT &.1 ~, B03H&.1Ka~~&.1X B rr- p-B3 a&.1MOAei1 cTB&.1 ~X 
B M&.1WeH&.1, O,Q &.1 H &.13 H&.1 X B Ka 4eCTBe np&.1Mepa nOKa 3a H Ha puc. 3. 

Han&.14 &.1 e ~&.1AKOrO BO,QopOAa B M&.1 WeH&.1 BO BpeM~ pa60Tbi Ha nY4Ke 
KOHT pOn&.1pOBanOCb c nO MO~b~ C &.1CT eM~ MOH &.1 TOPHbIX C4eT 4&.1KOB no 
&.13MepeH I-I~ OHtOC&.1 TenbHoi1 ,Qon &.1 rr -MeaOHOB nY4Ka, npoxo,Q~~&.1X 

4epe3 M&.1 WeH b, &.1 C nOMO~b~ ,Q py r &.1X C4eT41-1KOB - no YBeJ11-14e H I-I~ 

OTHOCHTeJ1bHO~ AOn&.1 BTO p&.1 4 H~X 4a CT &.1 ~, neT~~I-IX no H anpaBJ1 eH&.1~ 

OT MI-I We H&.1. BnOCJ1e,Q cTB&.1&.1 $a KTbl B3a>1Mo,Qei1c TB&.1i1 Ha BO,QopO,Qe nOA
T Bep~,Qanl-lC b nYTeM BOCCTaHOeneH>1~ BepW>1H C06~ T&.1~ B npOCTpaHCTse 
no &.13Me peH &.1 ~ M cne,QOB Ha CH&.1 MKa x. 

TpY,QHOC TI-I np I-I C0 3,QaH&.11-1 M&.1W eHI-I 6~n&.1 CB~3aH~ B OCHOB HOM C no 
nY 4e H&.1 eM Tpe6yeMOro BaKYYMa B TenJ10&.1 30J1~~HOHHOM n pOCTpa HC TBe. 
CBe4eH&.1e B np&.1 nOBe pXHOCTHOM CJ10e ra3a npO~B&.1nOCb cpa3Y B Ha
"lane &.1CnbIT aHI1 H. Ka K 1-1 npe,Qnon a r anOCb, OHO 6b1no 06YCJ10 BneHO 3a
p~,Qa MI1 , C Kann &.1 B a~~&.1MH Cl'1 Ha nOBe pX HOC TI-I. >1 6btnO J1&.1 KB&.1A&.1pOBa HO 
nYTeM yMe H bWeH&.1~ nO BepXHOCTHoro COnpOT&.1Bne H&.1 l'1 C nOMO~ b~ a3 po 
30m" IAHT&.1CT aT &.1 K" , &.1C n0J1b 3yeMoi1,Qn~ CHl'1TI-IH CTa T&.14eC K&.1X 3a pH
,QO B C C&.1HTe T&.1 4eC K&.1X TKa Hei1. 

OnblT, nonY4eH Hbli1 np&.1 C03,QaH&.1 &.1 On l-l CaH Hoi:; Bblwe }f(I-I ,QKOBO,QOPO,Q
HO i:; M&.1WeH &.1, 6b1n I-ICnOJl b30Ba H np&.1 C0 3Aa HH&.1 M&.1WeHI-I ,QnH CTp&.1MepHoi1 
KaMe pbl YC TaHOBK&.1 PVlC K 1 5/ . M&.1WeHb YCTaHO BK &.1 PJ.1CK &.13rOTO BJ1e Ha 
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B OCHOBHOM &.13 Tex me MaTep&.1anOB &.1 no TOH me TeXHOnOrl-lH, "ITO 
H MHweHb ,QnR YC TaHOBKI1 " Pe30HaHC". 
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Puc. 3. CIle,QbI 4aCTH~, nonY4e HH~e Ha YCT aHOB Ke "Pe30
HaHc" npH o6nY4eHI1H MHWeH &.1 C ~&.1AKI1M BO,QOPOAOM nY4KOM 

rr- Me30HOB C 3HeprHei1 4,5 r3B Ha YCKopHTene fl B3. 

ABTOP~ B~pa~a~T CBO~ rny6oKY~ 6naroAapHocTb A.M.6aIl,Q &.1 HY 
aa BHHMaHHe K pa60Te, A.r.3enbAOB&.14Y a a nOCTo~HH~i:; I1HTepe c 
1.1 4eHHble COBeTbI, T.H.60P3YHOB0i1 , A.VI.KaJ1~KoBoi1, M.B.fleB&.1HY, 
B. 11 . Ma3apc KoMY, H.11. HHKOHOBY, 10. n. naB.noBY, A. n. L\ BHHe BY, B. ~. 4y
MaKOBY. KOTopble npHHI1MaJ1H Y4aCTI1e B C0 3,Q aH&.1 H mH,QKOBO,QO 

POAHOi1 MI<1WeH&.1 H Kpl<10re HHbiX C&.1 CTeM AIl~ c TPHMepHo i1 KaMep~ YC

j TaHOBKH " Pe30HaHc", a TaKme r. n .T~n&.1KOBO~, A.A.AcKapXOAltIaeBY,
I 

B.A.6eJ1RKoBY &.1 A.H.3y6a peBY, 06eCne4&.1BWI<1M HopMan b HY~ pa60 Ty 
YCTa HOBK&.1 npH HCn~ TaH&.1HX MI<1 WeH&.1. 
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