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THE SYSTEM OF PHOTON TAGGING ON 40-GeV ELECTRON 

BEAM OF SERPUCHOV ACCELERATOR 

Conventional tagging system of bremsstrahlung photons is 

described. The logic of our experimental electronics and the ex­

panded spill of the electron beam provided the beam monitoring as 

well as the efficient tagging of bremsstrahlung photons and the 

strong suppression of background. 
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BBeMHHe 

Me!on .ueqeRwc WOTOHOB nJIH nonyqeHHH ReuoROaHepreTHqHwc ~ -

-KBaBTOB H3B6CTHblX aHeprHH Ha.men illHPOKOe npHYeHeHHe Ha aneKTPOR­

HblX nyqxax. CymHOCTD MeTona [I,Z] COCTOHT B cnenyDmau: Ha TOHKH~ 
panHa!op HanpaBHHDT MOHOaHepreTHllHblil llYllOK 3JI6KTPOHOB H OT6Hpan~ 

TOPU03Hlie ~-KBaHTli HRH HX BSaHuoneHCTBHH no COBnaneHHHU c 

aneKTPOH8YH OTnatIH, KOTOpue aHaJIH3HPYETCH no aHeprHH (HYnynDCy) . 

9HeprHH a -KBaBTa onpenenHeTCH paaHOCT»D 3Hepr~H aneKTPOHa no 

H nocne TOPYOSHOro H8Jcyq6HHH. Ha aneKTPOHHl>IX YCKOPH!6JIBX HH!6H­

CHBBOC!H nyqKOB .U6ll6Hb!X ~-KBaHTOB Ha H6CK0JIDK0 nopHnKOB M6Hb-

we llOJIHOro llOTOKa TOP.U03Hb!X a-KBaHTOB B nyqKe Ha-aa Ma.noil 

Bpe.UeHHOH CKBS~HOCTH 3JI6KTPOHOB H orpaHHll6HHOrO paapemeHHH cxe.u 

coBnaneHH~. Hecuorpa Ha aro, TaKHe nyqKH ycnemao HcnoJibSOBanHcb 

nBH HCCJI6AOB8HHH aneKTpouarHHTHUX B38HMone~c~HH co cpaBHH!OORb­

HO 60JILillHYH none~eqHliUH ceqeHHHYH Ha CB6TOCHBbHliX ycraHOBKax[3,4J 

B Hacroa111ett CTaTbe O!UICaH nyti:OK .116ll6HblX ~ -Klla!lTOB, no~-

ti:eHHbll Ha 40 rsB-HOU aneKTPOHHOU nyqKe CepnyxOBCROro YCKOPH!&­

~H [
51 c uenbm npoBe~eHHH pa~a aKcnepeueHTOB, 06c3JG!aBmHXCs 

paaee B pa6oTax [G,?]. EOJIDmaH nnH~nbHOCTb SX6KTPOHHOro llJ'1ta, 

no 2 CeK B IU!KJie pa60TH lCKOpH!eBH, ll03ll0XH6T aqxpeKTHBHO HC~-

30llS'fl> Ra~ anenpos. OnecaaHlil B pa6o!re [ 5] uarhUHbltt KaBa:a 
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TpaHcnopTl'IPOB:tilt :rnenpOHHOT'O nytrna 6WI c.nerKa MOlliitPl.U.:(HpOllaH. 

CzcTeua uetieHHH 

Cxeua no~yqeaHH ueqeHux Topuoslibl.1.: Q -KB8HTOB IlPHB6l\6H8 1i8 

p~c.I. CHC'feua ueqQHliH 6~.na ITOCTpoeHa Ha OCROBe MarHHTHOrO aHa­

JIH3aTopa H CUHHTHJIJIHUHOHHi:.:JC c~ rqHKOB. C4?0p.11HpOB8HHli~ B KaHaJie 

nyqoK nepBHq~blX s.neKTPOHO~ c ueH~paJibfiliW HMilYJibCOM p =40 rsE/C 

H H.11ny1rrnHm.1 pas6poco.u 6 p/p ~ ± 3% nepeonpelle.JIRJICH .11oaHTop11-

py vmH.11H 3TOT nyqoK cqerqftK8.llH Cr H C2 H HanpaEJIBJICH Ha CBHHUO­

n!:IJ.l pallllaTop R TOJill\HHO~ OKo.no 0,08 P8llHan20HHo~ l\JIHHli. 3a 

pn;:':!aTopo!! ::i.neKTpo a1:i1 c nowom»xi wnrHHTa irHna CII-I29 [ 8] asa.nMa1-

poBar 1c:& no 16.MfCYJI:&CY !!, perHCTPHPOBa.JlRJC:b meCTHK8H81Iblm.11 rO).!OCKO­

.rnY .116t!:ll:UIH. ro710CI:Oll COCTOHJI H3 /UIYX pa:rneceHHliX Pfl;D;OB cqeTqH­

KOB Tr-6 ~! Tl-6 ' BRJilJqeirn:wr nonapBo Ha COBila]J;eHHe. CtJ0'fllHKH 

Cr-C3 'B COBila].teHMlll Blil\6JIHJU! aJieitTPOHl! OT]tallll c H1.myJI:&ca1;rn 

p' =6-26 raB/ C , qTO CCO 'fB6TC'fBOB8JIO pa6oqeyy HHTepBa.ny SHeprH~ 

ueqegmc ~ -KB8HTOB E Q -= 34-14 raB. HHZHHfl rpaHHUa a Toro. HH­

TepBa.na onpel\e.nMac:& a1<cnep2.11enTaJtT>aoa nporpawMo'1 L 6] ,Bepxrurn 

:p~mH\a - KOHC TP:JK!HBl!li!IUll xapaRrepracTHitWIH aH8J!H3Hpyllmero war­

BH!il. 8.nertTpOHli OT].taqH c liUIIyJII>CaNH p' < 6 raB/c' nonal!aJIH B RP-

O < dBJIH3HPYllD!ero uarHHTa H B.lleCTe c o6pa30BSHHliMH HMH .lIHEHSBH­

MH qacTH~awH no]J;aBRHHHC» aarzconnana'fe.n:&HhlH cqeTqHKOM A3 • 

AB!HCClBilal\aTeJI:&HbILt cqe'f'llrn: A4 nollaB.nH.n s.neKTpoBH OTi.taqH c PIM -

IcyJIJ>CRMH p' rv 26-40 ran/c . AH~HCOBil8;1.taTeJibHHe cqe'fqHKH Ar H A2 

npe]J;H83Ha~eHbl )tJIH Il0i.t8BJI6HHH c.nyqaeB o6paaoBaHHH noaHTPOHOH B 

pa]tH8TOpe (a.neKTPOH-Il08MTPOHHHe rrapH,TpH].t6H'fli H T.n.). CHrHa­

Jlli co cqeirUKOB A1-A4 qepea cxeuy 11 lti.JIW1 6NJIH saBelleHhl :a aH'fHco:e-
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Il8l\0HHe c CHrHaJ181i'1 OT C'!P.T'IHllOl! C1-C3. Heaanpemeam.ill CHrHa:~ 

COBil8l\CHHH OT Cll6T'tl:HKOB i: ::-C3 pa3B6TBJlflJICH H 110;!18BflJlCH Ba COB­

Il8'A6BHfl c cHrHa.nawra OT cqeftlHKOB Kax~oro KBHaJia rO]J;OCKO na Ti H 

Ti ( l =I,2, ••• 6), o6pasya BliXO]l;Hlie HMilYJI:&CN RaHaJIOB .ueqeHHH. 

9TH lrlMIIYRI>CN qepes cxe.YN nponycKaSHfl perHCTPHPOBaJIHC:& nepecqeT­

HHMH np26opa.11H. 06uiHH paapemanuiHn cHrHa.n, oTupu:eanuiH~ cxe11N npo­

nycKaHHH, IlOHBJIHJlCH JIHlli:& npH cpa6aThraaHHH TOJI~Ko ·o~Horo (JI!l6oro) 

KaHana ueqeHHH 01\HOBpe.ueHHO co cqe 'f'tl:HKa~~. pcrHCTPHPYX>mI-~H Top-

M03HOH ~ -KB8BT 111114 8KT ero B38l!HO]\eHCTlll1H (JllUiH6BOit ;tlt:ieK-

Top JI].J. aa pHc .I ). TaKu.11 o6pasow no;11aB.nfl.nHc:& KaK c.nyqaH O]:t!:J­

DpeMeHHoro cpa6a:rlillamrn 6onee qe.11 OitHoro EaHana ile'-!eHHH npH 

.llHOl!teCTB6 HHNX npoueccax B pa,1u1a:rope (JIHBHlrl H T.n.), TaK H J10J;Htie 

sanyCKH KaHaJIOB ~eqeHHH,rese~aqecKH CBH38liHY.llH ~ aneKTPOHHli.11 

nyqK0.11 qacTHUaMH npH OTCYTC!BHH COOTB6fCTBYllniHX fOPM03Hwt ~ -

-itll8HfOB. PaapemaDuiHtt CHraa.n Ha cxelollil nponycKaHHH ~CPMHPOB&~CH 

cJiel\YDllU1M cnoco6011. Cnei\HaJI:&HYe exew 111:i1pa6a'flilla.nlil )1lla CMI'BaJia , 

COO'fBeTCTBYll~e c.nyqal) cpaCla!JillaillUI O]J;HOro H 6o~ee KaHa.JIOB Meqe­

RHH H cnyqam cpa6a'fRBaHI4H "P.B3X H 6onee Kaaano:e .ueqeH~a . B cxeue 

8HTHCOBil8]:t6HHH nepBWl caraa.n aanper;w,.._;_'1 ll TOPl:illl CHrHaJIOl! .3aTe.Y 

CHr.aaJlli c BliXO]l;a CX611li 8HfHCOllll8]:t6HHn H c JIHBHe:eoro ]:teTeKTOpa 

JI.n ll01\8B8J1HC:& 118 cxe.uy COBilalleHii~' BWCOi.tHOH CHrHaJI c KO TO PO~ OT-
• 

KplillaJI cxeMN nponycKaHHH. 

0nHC8HH8fi .noruqecKaH CHCfeMa o6ecneqHJl8 .llOHHfOpHpOB8HHe n~p­

BHqHoro SJl6KTpOHHOrO nytraa, a~eKTHBllOe UeqeHHe TOPM03HblX Q -

-.Kll8H'fOB c oqea:& C~Jl:&Hoe IlO]:t8BJI0HHe perHC'fpauHH qioaOBliX COClli'fBl. 

C1c~e.11a 6ana ocy~ec!llnelia c no.110~:&11 yRH~HnHpo:eaHHli!X wo;zcyne« aa­

aoceicyRitHoli SJleK'fPOiil!KB . 
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IlyllOK ~ -ltllSHfOB 

PerHCTPSLUilH 0 -KS8H!OB H llpHWHe l~MepeHHH HX SHeprl!H l!tillOJI­

HeHH JIHBHeB~M ;zieTeKTOpou. ]HBHeBO~ ;zieTeKTOP COCTOHJI HS 20 IL7ISCTHH 

CLUilHTBnmn~opa TOJilllHHOl I 011, npoc.m:aHHblX CBHH~O"llMl! IIJ'ISCTHH&JUI 

!OJlllUIHO~ B I pa~H8Ul!OHHYE ~JIHHy. IlnO~;!lb llJI8CTHH 30 X 30 CM2 • 

CBeT OT Bcex CUHH!HJIJIHTOPOB C06Hp8JICH c llOllOllU>E O;!lHOro CBeTOBO;!la 

HS \l>OTOYllHO:&HTeJib. ]HBHeBO~ neTeKTOP B nepBJ!qHOll SJieKTPOHHOll nyq­

Ke o6ecneqHBaJI sHepreTHqecKoe paspewellile OKOJIO 12% (rronHaH mHpHHa 

8UlUlHTJ';!lHOr.o cneKTpa Ha nOJIJBliCOTe), Hll6Jl JIHHeaHyE 3aBHCHllOCTb 

a~DJilfYAli BliXO;!lHOro ClrHaJia OT aaeprHH 3Jl6KTpOHa HJIH ~ -KB8HTa 

Pl aqxpeitT.BllHocn BX perectpaIUIH 100%. AururH'fY;!lHblil cneKTP cl!rBaJIOB 

OT JIH~HeBoro nereKTOpa B IJ;y'llte'nep:aeqHHX 3Jl6KTPOHOB c l!UrryJI:DCOll 

o r. 40 '"a:a/c H A p/p -::: i 3% 14.l!JlllCTpHpye!CH aa pHc .2. 

IlpMBH3Ka KSHaJIOB yeqeHHH no saeprHH (Hunyn:r.cy) ocy~eC!BJI6118 

no Hsuepeaaouy cue~eBJlm nyqxa nep:aeqma: sneKTpOHOB H cqerqHKOB 

ro~ocxona no OTHomeHHE K tpacce ~ -ny11Ka. 8Ta npHBHsxa 6wia 

npo:aepeBR npHUWIH HSMepeHHHMH aHeprHH weqeHWC ~ -IO!SHTOB. c 
~~o~ nen»m CHrHaJIH OT yCT8HOBJI6HHOro B Q -nyqKe JIHBHe:aoro ~eTeK­

ropa IlO,ltaBaJIBC» Ha SUllJIHTY;!lHliil 8H8JIH38TOP THna A~-128, KOTOPH~ 

aanycKa.XCH BliXO~HiillH HMnyXIiC8MH BH6paHHOro K8H8X8 weqeHHfl. Ilony­

qeBBHe !8KUM 06pa30Y Cil6KfJlli O -KBSBTOB ~JIS IIBTH K8H8JlOB Meqe~ 

~BH npenctaBnellhl Ha pHc.2. CneKTPli yllllflil!SDT sHepreTHqecKH~ pa3-

6poc nepBH~HliX aneKTpoaoB, pasuepH cqeTqeKoB ro;ziocKona H nepB~q­

Horo aneK!POHHoro ny'CIK8 B IL1lOCKOCTR MarHHTHOro aaanesa H yoBpeKU 

Hs-aa co6cf1!eHROro aaeprefHqecRoro paspemeHHH nHBHeBoro ~eTeKTO­

pa. STH HsuepeHHH noKasanu, B qacTHOCTB, qro qacTOTa nonBneKMR 
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~ 

nozHWC HllnyXDCOB ueqeHHH, KOr;l48. orcy~CTBym~ ~ -KB8HTli B JIHB­

neBOM ~6ff'K'1'0pe, no OT~en»HHM KaHanl;)M COCT8BJ'IHJI8 5-I2% OT CKO­

poc !B cqe4~ B RaHane. noxH1i1e Hunyn»cli B ocao:aHou 6liJIH o6ycnoBne-­

Hli <Pc>HOM HHSKOSHepreTffqllliX U~OHOB H ;zipyrHA sapHXeHHliX qacTH~. 

Pa6oq2A lU!anaaoH aHeprHl Meqeawc: ~ -KBaHTOB E
4 

=14-34 raB 61m 

pas~enes KaHanaMH we~eHHH Ha IIHTh noqTJ! paBHHX HBTepBanoB. ITpH 

B~eneHHOll IlOTOKe OKOXO 2.5 .. 104 nopBHqawc sneKTPOHOB B HMfiYXt­

ce perBcTpHpOB~C» OKOXO 2 • 102 ~ -KB8H!OB B HHTep:aane. Ilpow1-

n1 ~ -nyqKa B ero ~OKaJibHO« IL7IOCKOCfH no ropHSOH!'aXH H Bep!HKa­

JIH, HSUepeHHHe ~OHKHU llO~BHXHliM CUHHTHXJIHTOpOM c n.nacTBHO~-KOH­

B6PTOPOM, HJLJIDCTPHPY ETCH Ha pHc.3. 0lll!G8HHbISi rrytJOK ueqealiX j -
-KBaH!OB 6liJI ecnonbsOBaH :ztJIH usuepeHHA nonaliX nonepeqHwc ceqeHH~ 

<Po?onorno~eHHH Ha H~pax c o6paaOB8HB6M a,v;pOHOB. 

B aaKJIIJlleHHe aBTOPli BHpa:1amT npesaa~eBbHOCT» A.~.A~HxaHHHy 

sa nonesHlile o6cyz;zieHHH,a taKZe K.A.~cnHpHsy , A.C.BenoycoBy • 

H.Il.By;ziaHOBy, E.~ , KnJIHROBCKOUy, B.~.CeprHeHKO H c.n.~eHHCOBY sa 

uOUOJIU>. 
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