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4epeHKOBCK111~ C4eT4111K, Onii1CbiBaeMW~ B HaCTO.A~eH pa6oTe, C03AaH 

An.A 111Cnonb30BaH111.fl B 3KCnepii1MeHTaX Ha KaHane pen.AT111BII1CTCK111X no~ 

3111TPOH111eB ycKOPII1Ten.A H~B3 /Cepnyxos/. Bcero 1113roTosneHo 4eTwpe 

111AeHTII14HWX Ae~eKTopa. 
C4eT4111KII1 pa6oTaiOT s noporosoM pem111Me 111 npeAHa3Ha4eHbl AilR pe

r111cTpa4111111 3IleKTpOHOB /n03111TpOHOB/ C 3Heprll1eH 0,1+2 r3B 111 noAaB

neHII1.fl qJoHa oT 6onee · T.All<enbiX 4aCTII14. AnepTypa Ka>KAOro c4eT4111Ka 

COCTaBm~eT 1 x0, 5 M2, 3neKTPOHbl 111MeiOT Ha 3TOH nnOtl\aA111 yr noBOH 

pag6poc +100 OTHOCII1TenbHO HOpManll1 B ropii130HTanbHOH nnOCKOCTII1 

111 npaKT1114ecKII1 He 111MeiOT BepTII1KanbHO~ COCTaBil.AIO~eH CKOPOCTII1. 

KoHCTPYK4111R c4eT4111Ka cxeMaTH4HO noKa3aHa Ha p111c.1. Kopnyc 

C4eT4111Ka TOHKOCTeHHbl~, CBapeH 1113 aniOMII1H111eBbiX nii1CTOB TOn~111HO~ 

2 MM, apMII1pOBaHHWX aniOMII1~111eBWM npoqJ111neM. nepeAH.A.fl 111 BepXH111e 

CTeHK111 /1/ C~eMHWe, repMeTII13111PYIOTC.fl pe3111HOBWM111 npoKnaAKaMII1. 4e

peHKOBCKII1H CBeT, HCnycKaeMWH 4aCTII14eH, OTpamaeTC.A OT 3epKan /2/ 

111 nonaAaeT 4epe3 BWXOAHWe OKHa 1113 nneKC111rnaca /3/ Ha ABa qJOTOYM

HOli<IIITen.A /4/. Ka>KAbiH qJoToyMHO>KII1Tenb 3a~vt~eH oT MarHIII~HbiX none~ 
nepMannoeM 111 ABO~HWM CTailbHWM 3KpaHOM /5/. PaCCTO.AHII1e OT nepeA

HeH CTeHK111 C4eT4VIKa AD 4eHTPOB 3epKail /cpeAHR.fl AnliiHa ra30BOrO 

paAII1aTopa/ - 1500 MM. 
B C4eT4111Ke 111Cnonb3YIOTC.fl ABa 3epKana pa3MepoM 750x600 MM2 

Kali<AOe, 111Mel0~111e qJopMy, 6Jlii13KYIO K 3nnll1nTII14eCKOH. 3epKana ycTaHOB-
1 ., 

IleHW B CTWK C 3a30pOM MeHee 2 MM, pa3BepHyTW B ropii130HTai1bHOH 

nnOCKOCTII1 Ha yrnw +5° Ill -50 no OTHOWeHII110 K OCH C4eT4MKa M 111MeiOT 

HaKnoH 120 a sepT111KanbHOH nnocKOCTII1. Ka>KAoe 3epKano qJoKycll1pyeT 

4epeHKOBCKOe 1113IlY4eHII1e Ha COOTBeTCTBY~II1~ qJOTOYMHOlKII1Tenb. Afl.A 

HeKOTOporo YilY4WeHII1.fl CBeToc6opa cnymaT KOHII14eCK111e OTpamaTei1111 /6/ 
1113 ai110M111HII1pOBaHHO~ naBCaHOBOH nneHKII1. 

3epKana 1113rOTOBneHW M3 3nOKCMAHO~ CMOnM TOI1~111HOH 4+5 MM. 

3nOKC111AHa.A OCHOBa BwnonHeHa no TeXHOnOrll1111, 6nM3KOH K OnHCaHHOH 

a'll/, 3T111M MeTOAOM 6MI1M nony4eH~ noaepXHOCTH, 111Mel0~111e ~OpMy cqJe

PII14eCKOrO cerMeHTa A111aMeTpOM 1100 MM C paA111YCOM KP111BII13HW OKOilO 

1800 MM. H3 H111X BWpe3anii1Cb np.AMOyronbHWe KYCK111 pa3MepOM 

]50x600 MM2, Ha KOTOpWe npOII13BOAMI10Cb BaKYYI~HOe HanbiileHHe ani0-

M111Hlll.fl, nony4eHHMe TaKII1M o6paaoM aepKana aaKpenn.AI1111Cb Ha paMKax 

17 I 111 H3rH6anii1Cb c noM~biO ynopHbiX wmmeK /8/ AI1.A nony4eHHR 311-

nHncoo6paaHoH ~OPMbl. PaMKII1 no3son.AIOT perynHpoeaTb HaKnoH 3epKan 

B ropH30HTanbHOH Ill sepTII1KaflbHOH nllOCKOCT.AX. 

0nTII1ManbHaR KpHBII13Ha 3epKan 111 yrnbl nosopoTa sw6paHw nyTeM 

pac4eTOB Ha 3BM 111CXOAR 1113 YCilOBHH HaHI1Y4Wero CBeToc6opa M OAHO

POAHOCTII1 C4eT4111Ka no nllO~aAH H yrnaM BXOAa 4aCTII14. ~CTMPOBKa on

TH4eCKO~ CHCTeMbl C4eT4111Ka npOH3B~AHJlaCb C naM~biO A111anpoeKTapa, 
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PHc.l. KoHCTPYK~HH cqeTqHKa. 

npeABapHTenbHO 6wno npoBeAeHO MOAenHpoBaHHe npOXO>KAeHM.fl CBeTa 

OT AHanpoeKTopa Ill 4epeHKOBCKOro 1113Jly4eHII1.fl 3neKTPOHOB, 4TO n03BO

~HI10 aw6paTb ycnOBH.A IOCTII1POBKH, np111 KOTOPWX CBeToc6opw B 060HX 

CJ1Y4a.AX 3KBHBaneHTHW, 8 npo4ecce IOCTHPOBKH KpHBII13Ha aepKan Kop

peKT111pOBanacb c noMo~biO ynopHwx wn111neK c 4enb10 nony4eHII1R HaHMeHb

wero CBeTOBOro n.ATHa B nnOCKOCTH ~OTOKaTOAa ~3Y. 

C4eT4HK HanonHeH ~peoHOM-12 npH aTMOCqJepHOM AasneHII1H. nocKOJlb

KY AeTeKTOp .ABJl.AeTC.A TOHKOCTeHH~M H He paCC4111TaH Ha saKyyMHYIO 

OTKa4KY, 3anonHeHII1e npoH3BOAII1TC.fl nyTeM npOAYBa ~peoHOM, o6~eM 

KOToporo paseH 4-5 o6~eMaM C4eT4111Ka. 

B perii1CTpHpy~eH 4aCTII1 Hcnonb3oaaHw ~OTOYMHOli<H1enll1 Tll1na 

~3Y-496 C AMaMeTpOM qJOTOKaTOAa 150 MM H BXOAHMM OKHOM 1113 06W4HO

ro cTeKna. TaK KaK om111AaeMaR aMnnii1TYAa cHrHana Mana, 6wn111 aTo6pa

Hbl HH3KOWYM.AtqHe 3K3eMnm~pbl, 111MeiO~He HaHI1Y4WII1e OAH03JleKTPOHHble 

xapaKTepHCT111KH/2/. AnR yny4weHII1.A cooTHoweHHR C111rHan/wyM a I1111HII1111 

~-- ------~ 
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CBR3~ $OTOyMHOm~TenR C 3neKTpOHHOH annapaTypoi1 /An~HOH OKono 

50 M/ BbtXOAHOH c~rHan yc~n~aaeTCR AO nepeAa4~ no KoaKc~anbHOMy 

Ka6en~ B CXeMe, pacnonomeHHOH PRAOM C aHOAOM $3Y. BXOAHOe co

npoT~aneH~e yc~n~TenR - He. 6onee 50 OM, BbtXOAHOe conpdT~aneH~e -

50 OM, K03$$~~~eHT yc~neH~R TOKa - OKOnO 30. C~rHan~ C ABYX 

$OTOyMHOm~Tene.H C4eT4~Ka n~HeHHO CyMM~py~TCR B 3neKTpOHHOH cxe

Me, pacnonomeHHOH BAan~ oT AeTeKTopa /a AOM~Ke 3Kcnep~MeHTaTo

pa/. 
$oTOYMHOm~Ten~· HaXOARTCR B onT~4eCKOM KOHTaKTe C nneKC~rna

COB~M~ OKHaM~. AnR ~Cnonb30BaH~R ynbTpa$~oneTOBOH 4aCT~ cneKTpa 

4epeHKOBCKOrO ~3ny4eH~R Ha BHyTpeHH~~ CTOpOHy OKOH HaHeceH cnoH 

cMeCT~TenR cneKTpa ~3 p-Tep$eH~na c 3a~~THOH nneHKoi1 MgF2. Bn~R

H~e cMecT~TenR cneKTpa Ha aMnn~TYAY c~rHana $3Y-496 ~3Y4anocb 

Ha MOAen~ C4eT4~Ka, 3anonHeHHOH TaKme $peOHOM-12. B Ka4eCTBe 

cMeCT~Tenei:i c;:neKTpa 6btn~ ~ccneAOBaHbt cno~ p-Tep$eH~na pa3n~4Hoi1 

Ton~~Hbt, a TaKme nneHK~ nnacT~4eCKoro c~~HT~nnRTopa. 

Cnoi1 p-Tep$eH~na HaHoc~ncR Ha nneKc~rnacoabt~ A~CK MeTOAOM 

aaKyyMHoro Han~neH~R. OnT~ManbHaR Ton~~Ha cnoR oKa3anacb pasHoA 

100+150 MKr/cM2. np~ 3TOM K03$$~~~eHT ysen~4eH~R cpeAHeH aMnn~-
TYA~ COCTas~n OKOnO 1,5. • 

ToHK~e nneHK~,nnaoT~4ecKoro c~~HT~nllRTopa ~3roToBnRn~cb Me

TOAOM. B~CYW~BaH~R Ha CTeKnRHHOH n!laCT~HKe pacTBOpa B Tonyone 

C~~HT~nilRTOpa Ha OCHOBe non~CT~pona C A06qBKOH p-Tep$eH~Ila 

~ PO POP. nneHKa, TOn~~HOH 60 MK~i I COAepma~aR. OKOilO 12 0 MKr I cM2 

p-Tep$eH~na/ TaKme AaeT KO~$$~~~eHT ysen~4eH~R aMnn~TYAbt, 611~3-

K~H K 1,5. Ha p~c.2 noKa3aH~ 3Ha4eH~R 3Toro K03$$~~~eHTa AilR 

pa3H~X T~nOB ~ TOil~MH CMeCT~TenR cneKTpa. 

K 
PHc.2. Ko3~H~HeHT yBenH~eHHH 

BbiXOp;HOI':i: aMIIJIHTY,IJ;bl Sa c~eT npH- ~Sf-

MeHeHHH CMeCTHTeJIH cneKTpa: 

0 - HanbmeHH~H CJIOH p-Tep¢eHHJia, 

X - nJieHKa C~HHTHJIJIHTOpa /noJio

~eHHe no OCH·a6C~HCC COOTBeTCT

ByeT KOJIH~eCTBY p-Tep¢eHHJia 

B nJieHKe I .. 1.0 ·-
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H3roTosneH~e c~~HT~nn~py~~~x nneHoK AMaMeTpoM 170+180 MM csR-

3aHo c T~aTe!lbHbtM co6n~AeH~eM TexHonor~4ecK~x Tpe6osaH~A. KpoMe 

TOro, n!leHK~ TaK~X pa3Mepoa, KaK npas~no, OTcnaMBa~TCR OT OCHOB~. 

AnR 3aKpenneH~R ~X Heo6XOA~MO npMMeHeH~e onT~4eCKOH 3aMa3K~. no 

3T~M·npM4MHaM AilR ~cnonb30BaH~R a c4eT4MKa~ 6~11M a~6paH~ CMecT~

Ten~ cneKTpa M3 HanbtileHHOro ~-Tep$eHMila, M3rOTOBneHMe KOTOp~X 

npo~e, a 3KcnnyaTa~~R YA06Hee. 
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PHc.4. Op;nopop;HOCTb no nJio~ap;H 

,IJ;BYX 3K3eMIIJIHpOB cqeT~HKa. 

B KJieTKax npHBep;eHbi sHaqeHHH 

cpep;HHX aMIIJIHTyp; B p;aHHOM 3Jie

MeHTe IIJIO~ap;H /pasMepOM 

IOOxlOO MM2/ B npo~eHTax 
K ycpep;HeHHOH no BCeH nJio~ap;H 

aMnJIHTyp;e. 

• I 

PHc.3. CxeMa pacnoJio~eHHH anna

paTypbi: K - KOHBepTop, M - 3JieKTpo

MarHHT, ,UK - p;peil!l>OBbJe KaMepbl, 

CC - C~HHTHJIJIH~HOHHble c~eT~IfKH, 

qc - ~epeHKOBCKHe C~eT~HKH. 

90 89 91 97 87 81 90 !JII 90 89 

97 
Nf 

9+ 99 101 97 90 89 9~ 9~ 92 

9S IOZ IOZ fOil 102 fOZ 10~ 108 101 91 

fOf 9S 99 95 91 '108 f{J9 109 10'1 10'1 

98 108 liZ 161 106 BS BS g<t 92 gs 

N2 
88 1111 Ill liS 106 85 86 91 ~~ 92 

92 IDS 1119 112 fDII Slit 91 102 103 IOJ 

u_ , c!!"_ M1 Slit ~~ 100 IOJ Ill IOJ 

XapaKTep~cT~K~ c4eT4MKOB ~ccneAosan~cb np~ o6ny4eHM~ ~x 3neKT

poHaM~ M n03~TPOHaMM, nO!ly4eHHbiM~ npM KOHBepc~~ ny4Ka raMMa-KBaH

TOB a TOHKoi1 nnacT~He. CxeMa pacnonomeH~R annapaTyp~ np~seAeHa 

Ha p~c.3. 3neKTPOMarHMT OTKilOHRil Ha C4eT4MK 3JleKTPOH~ MilM n03MT

poH~ B AMana30He MMnYilbCOB OT 0,4 AO 1,0 r3B/c. 3$$eKT~BHOCTb 

C4BT4MKOB npM pa604~X 3Ha4eHMRX noporos $OpM~posaTe!leH B cpeAHeM 

no nno~aAM cocTaanReT 97+99%. CpeAHee 4Mcno $OT03IleKTpoHos, o~e

HeHHoe no w~p~He aMnn~TYAHoro pacnpeAeneH~R, - 5+6. 
AnR WMpoKoanepTypH~x C4eT4~KOB samHo 3HaTb, 3as~c~T 11~ B~XoA

HaR aMnn~TYAa OT KOOPA~HaT npOXOmAeH~R 3JleKTpOHa.AaHHbte 06 aMnn~

TYAaX c~rHanos co c4eT4~KOB sMecTe c ~H$opMa~~ei1 c APeA$os~x Ka

Mep 3an~c~san~cb a 3BM.TpeKosaR ~H$opMa~~R c APeA$os~x ~aMep 
n03BOI1Rna B~4~Cn~Tb KOOPA~HaT~ T04KM nonaAaH~R 4aCT~4Q B C4eT4MK 

~ onpeAe!l~Tb ~cKoMy~ 3aBMC~MOCTb.Ha p~c.4 np~BeAeH~ AaHH~e o6 

OAHOPOAHOCT~ ABYX C4eT4~KOB no n!lo~aAM.Pa36poc ycpeAHeHH~x,no 

KamAOMy 3JleMeHTY nno~aAM aMnnMTYA COCTaBnReT 6,3% ~ 8,5% COOTBeT

CTBeHHO/cpeAHeKBaApaT~4HOe OTKnOHeH~e/.np~ 3TOM Ha caM~X 11 nno

X~X11 y4aCTKaX 3$$eKT~BHOCTb per~CTpa~~~ 3JleKTPOHOB - He HMme 

98% ~~ 1/ M 93% /~ 2/. 
TaK~M o6pa30M, B~6paHHaR KOHCTpyK~~R C4eT4MKa C npMMeHeH~eM 

3epKa!l pery!lMpyeMOH Kp~B~3Hbl M CMeCTMTeneH CneKTpa 4epeHKOBCKo

ro M3Ily4eHMR no3sonMna co3AaTb noporoa~A AeTeKTOP c 6onbWOH 

anepTypOH np~ ~CnOilb30BaHMM acero ABYX $OTOYMHOm~TeneA, o6na

Aa~MH BbiCOKO~ 3$$eKTMBHOCTb~ M Xopowei1· OAHOPOAHOCTb~ no nn~aAM· 

ABTOPbl 6naroAapH~ A. r .$ponoay aa y4aCT~e B M3rOTOBileH~~ 3ep

Kan M A. 6. tlopAaHoay M C. B. Cepreesy aa none3Hbte o6cymAeHMR. 
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roptiaKOB O.E. H p;p. 
llJHpOKOanepTypHbiH ra30BbiH tiepeHKOBCKHH CtieTtiHK 
CO CMeCTHTeJieM cneKTpa 

13-82-818 

OnHCbiBaeTcH rasonbiH noporoBbiH tiepeHKOBCKHH CtieTtiHK, HMeiO~H 

anepTypy lx0,5 M2, C<IeTtiHK npep;HasHatieH p;JIH perHcTpa~HH 
3JleKTPOHOB /nosHTpOHOB/, HMeiO~HX Ha 3TOH llJlO~ap;H yrJIOBOH pas-
6poc +10°. rasonoe HanonHeHHe - ¢peoH-12 npH aTMoc¢epHoM p;an
neHHH-;- J1CTIOJlb3YIOTCJl ¢oTOYMHOJKHTeJlH ~3Y-49B c BXO,l.J;Hb!MH OKHaMH 
H3 05bJ:tiHOro CTeKJla H CMeCTH'l'eJ1H cneKTpa tiepeHKOBCKOrO H3J1ytie
HHJl, ynenHtiHBaiO~He Bb~op;Hy!O aMnJ1HTYAY B I ,5 pasa. B ctieTtiHKe 
HMeiOTCJl 2 sepKaJla pa3MepOM . 7 5Qx6QQ MM2 Ka:JIC,l.J;Oe, ¢opMa KOTOPbiX 
5J1H3Ka K snnHnTH'leCKOH. KpHBH3Ha sepKan MO~eT perynHponaTbCJl. 
BeJ1HtiHHa Cpep;HeH aMTIJ1HTY,l.l;hl B 3aBHCHMOCTH 0'1' KOOpp;HHaT TO'!KH 
BXOp;a tiaCTH~bl B p;eTeKTOp MeHJleTCJl He 50J1ee '!eM. Ha ~8; 5%. 

Pa5oTa BbiiiOJ1HeHa B J1a5opaTopHH Hp;epHbiX npo6J1eM OIDIH. 

npenpHHT 06DeAHHeHHOro HHCTHTyTa RAePHWX HCC~eAODaHH~. AY6Ha 1982 

Gorchakov O.E. et al. 
Wide Aperture Gas Cherenkov Counter 
with Wave Shifter 

13-82-818 

A gas threshold Cherenkov counter having an aperture 
lx0.5 m2 is described. The counter has been designed for de
tection of electrons (positrons), distributed in the +lQO an
gular range. It is filled with freon-12 at atmospheric pres
sure. Phot9multipliers made of usual glass and Cherenkov 
light spectrum shifters enlarging the output signal by 1.5 
times are used. The counter has 2 mirrors, each of 
750x600 mm2 square,having the form near the elliptical one, 
the curvature may be turned. A deviation of the amplitude 
from the mean ~alue due to variation of partical exit coordi
nates does not exceed +8.5%. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 

llepenop; O.C.BHHorpap;onoii. 


