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Bonxoa 8.11. H ap. 10 . 12273 

MHOrOK8H81IbH8ll CHCT9M8 MOHHTOpHpOB8HHll ny'IKOB yCKOpli9MbiX 

lll!8p H8 OCHOBe HOHH38UHOHHOrO ll8T'IHK8 . 

0nHC8H8 MHOrOK8H81IbH8ll CHCT9M8 MOHHTOpHpOB8HHll ny'IKOB yCKOplle­

MbiX lll!ep H8 CHHXpO<jla30TpOH9 011.fll1, .Un11 119TeKTHpOB8HHll ny'IKOB 

HCn01Ib3yeTCll HOHH38UHOHHbill 1!8T'IHK, yCT8HOBneHHbll! B B8KYYMHOll K8Mepe 

ycxopnTenH. PerHCTpapyiOW8ll annapaTypa HBnHeTCH qaCTbiO aeTBH KAMAK, 

noaxniO'IeHHoll K 38M EC 1010 c noMOWbiO yHHBepcanbHoro apallaepa 

BeTBH. 
11H~opMaUHH o6 HHTeHCHBHOCTH H paaHanbHOM pacnpeaeneHHH nnoTHOCTH 

nyqxa ycxopHeMbiX '18CTHU npeacTaBnHeTcH Ha 3KpaHe rpalj>Hqecxoro aacnneg 

Pa60T8 BbiiiOnHeHa B na6opaTOpHH BbiCOKHX 3Heprull 011.HI1. 

npenpBHT 0!S'bellHH8HHOrO HHCTBTyTa lll!8pHbiX HCCnellOB8HHll, .0y6H8 1979 

Volkov V.I. et al, 

Multichannel Ionization System for Monitoring 
Accelerated Beams of Light Nuclei 

10 . 12273 

A multichannel system for monitoring beams of accelerated 
nuclei at the Dubna synchrophasotron is described, An ionization 
monitor placed in a vacuum chamber of the accelerator is used for 
beam detection, 'I'he electronic hardware is a part of a CAMAC 
branch ihtertaced to an ES-1010 computer through a system crate. 
'I'he intensity curve and radial density distribution of a beam 
of accelerated particles are presented on a graphic display 
screen, 

'I'he investigation has been performed at the Laboratory 
of High Energies, JINR. 

Preprint of the Joint Institute for Nucleor Reseorch. Dubno 1979 

B CBJIJH c npoBe,ll.eHHeM &a c&uxpotllaJoTpoue OHJ.IH JKcnep&­

MeHTOB DO ycKopeHHIO JierKHX Jl,ll.epl 11 BOJHHKJia He06XO,II.HMOCTb 

MOHHTOpHpOBaHHJI nyqKOB YCKOpJieMblX qacTHU B ,II.HaDaJOHe HHTeH· 

CHBHOCTeB 103 7108 
qacTHU B UHKJie pa60Tbl YCKOpHTeJIJI. ,l),JIJI pe­

WeHHJI yKaJaHHOB Ja,ll.aq& 6blJia COJ,II.aHa MHOrOKaHaJibHaJI CHCTeMa 

HJMepeHHJI napaMeTpOB nyqKOB Ha OCHOBe HOHHJaUHOHHOrO ,ll.aTq&Ka. 

fipHHUHD pa60Tbl TaKOrO ,ll.aTq&Ka JaKJIIOqaeTCJI B perHCTpaUHH 

HOHHJaUHOHHOro 3414leKTa, BblJblBaeMoro UHPKYJIHPYIOIUHM nyqKoM 

B cpe,11.e OCTaToquoro raJa BaKyyMHOB KaMepbl YCKOpHTeJIJI, BeJIH· 
/2/ 

q&Ha KOTOporo nponopUHOHaJibHa HHTeHCHBHOCTH nyqKa • B XO,II.e 

paJpa60TKH ODHCblBaeMOB CHCTeMbl 6blJI HCDOJibJOBaH ODblT pa60Tbl 

C O,II.HOKaHaJibHblM HOHHJaUHOHHblM HJMepHTeJieM
131

• 

HoHHJaUHOHHblB .D.aTq&K cxeMaT&quo HJo6palKeH ua puc. 1. Ha 

,II.He BaKyyMHOB KaMepbl 1 CHHXpotllaJOTpOHa ycTaHOBJieHbl C waroM 

50 MM 24 BTop&qHOJJieKTpoHHblX yMHOlKHTeJIJI /B3Y I 2, per&cT­

PHPYIOiliHX HOHbl /JJieKTpOHbl/, o6paJOBaBWHeCJI B peJyJibTaTe HOHH· 

JaUHH nyqKoM 3 MOJieKyJI ocTaToquoro raJa. HoHbl nepeMemaiOT· 

CJI H tPOKYCHpyiOTCJI Ha BXO,II.Hble OKHa B3Y, HaXO,II.JIIliHeCJI DO,II. Bbl" 

COKHM DOTeHUHaJIOM, C DOMOillbiO HOHOODT&qeCKOB CHCTeMbl, COCTO· 

JlllleB HJ YCKOpJIIOillero JJieKTpO,II.a 4, tPOKYCHPYIOIUHX JJieKTpO,II.OB 5 
H CeTOK 6, HMeiOiliHX ,II.JIHHY B HanpaBJieHHH ,II.BHlKeHHJI nyqKa 200 MM. 

PaccTOJIHHe MelK.D.Y ycKopJIIOIUHM JJieKTpO.D.OM H ceTKaMH npeBblwa­

eT BepTHKaJibHblB paJMep pa6oqeif 06JiaCTH KaMepbl YCKOpHTeJIJI H 

COCTaBJIJieT 450 MM. Mo,ll.eJIHpOBaHHe ,II.BHlKeHHJI HOHOB B ODT&qeCKOB 

CHCTeMe 141 DOKaJaJIO, qTO JOHbl c6opa HOHOB OT,II.eJibHblMH B3Y 

B pa,II.HaJibHOM HanpaBJieHHH HMeiOT paJMep "' 50 MM, T.e. Me)l(,ll.y 

HHMH HeT HeKOHTpOJIHpyeMblX npoMelKyTKOB, a 06JiaCTb perHCTpa· 

UHH B HanpaBJieHHH ,II.BHlKeHHJI nyqKa HMeeT BeJIHqHHY "'100 MM. 

C&ruaJibl c B3Y CHHMaiOTCJI .D.H4141epeuu&aJibHblMH ycHJIHTeJIJI· 

M&131 ycTaHOBJieHHblMH PJI.II.OM c ,11.aTqHKOM B Jane ycKop&TeJIJI, 
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Puc. 1. CxeMa uouu3afiUOHHozo oaJl'IUKa. 

oTxy,na 'lepe3 ,PopMapoBaTena c caraanaMa NIM aa Bhlxo,ne nepe­

,naiOTCJI no JIBHBB CBJ13B ,nJIBHOH 400 M Ha perBCTpBpyiOlUYIO anna­

paTypy, xoTopaJI .IIBJIJieTcJI 'laCTbiO BeTBB KAMAK, no,nKJIIO'IeHHOH 

x 3BM EC-1010
151 

c noMOlUbiO yausepcaJibHoro ,npaisepa BeT­

DB 
161 I puc. 2/. PeracTpauaJI BMllYJibCOB c B3Y npoa3BO,nBTC.II 
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l
c oar~uKa. 

HU,Y .. ~U.Y 24 ----- ----...... 

MawcrJl9.nb &&oaa-~bleoaa 
ECIOIO 

MO.?.UC1'p0.flb OeT~U 

Puc. 2 . .EAoK- cxeMa pezuc•pupy10111eii 3AeK•poHUKU. 

' 

·~ 

,nBOB'IHbiMB C'leT'IBKaMB Cll17 Cll24 /Cll416/ 17~ sxo,nbl xoTOphlx 

B COOTBeTCTBBB C 3a,naHHbiM aJirOpBTMOM pa60Tbl ynpaBJIJIIOTCJI 

npeo6pa30BaTeneM uu,Ppa- speMJI U.BII I CAM.5.02 , IJ.H<I>H, BHP I. 
~.II ,PaKCaUBB BMllYJibCOB BpeMeHHOH llpBBJI3KB pa60Tbl ycTaHOBKB 

x uaxny ycxopeHB.II /aaqano uaxna HU.Y a xoaeu uaxna KU.Y I, 
a TaK>Ke KOHUOB 0Tpa60TKB BpeMeHHbiX BHTepBaJIOB IJ.BIJ B BX 

nepe,na'IB B CBCTeMy npepbiBaHBH 3BM EC-1010 BCllOJib3yeTCJI 

peracTp npepblsaaaJI PII I CAM.2 .09, U.H<I>H, BHP I. BhiBO,n .naHHbiX 

OCylUeCTBJI.IIeTCJI Ha rpa,Pa'leCKBH ,nacnJieH r ,lJ; -71 'lepe3 3BM 

B T 1010 li, BblllOJIH.IIIOlUYIO ,Pyaxuaa ,nacnneiaoro npoueccopa 181 . 

C~eM BH,POpMaUBB 0 napaMeTpax llY'IKa npOB3BO,nBTCJI MHOro­

KpaTHO B UBKJie ycxopeHBJI B COCTOBT B3 CJie,nyiOIUBX ,Pa3: nycxa 

C'leT'IBKOB, C'leTa CBrHaJIOB C B3Y B Te'leHBe 3a,naHHOrO BpeMeH­

HOrO BHTepsana ~ T, reaepapyeMOrO IJ.BIJ, C'IBTbiBaHBJI ,naHHbiX 

B 3BM. 

IlporpaMMHoe o6ecneqeaae 3BM EC-1010 a BT10101i no-

3BOJIJieT ynpaBJIJITb pa60TOH CBCTeMbl /npOB3BO,nBTb B3MepeHBJI 

Ha Tpe6yeMOM ,nJIJI BCCJie,noBaHBJI y'laCTKe UBKJia ycxopeHBJI, Me-
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Puc. 3. ,lfuazpaMMa uu•eucuauoc•u fiUPKYAUPYIOIIIezo nyt~Ka a fiUKAe 
YCKopeHUJI. 
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Puc. 4. Fpa(JuK U3MeHeHU.R UHIIIeHcueHocmu u zopu30HIIIaAbHble 
npotjjUAU ny'IKa Ha OOHOM U3 y'laC1/IK06 ijUKAa ycKopeHU.R. 

HJITb nepHO,II, H3MepeHHH, BellH"'HHY HHTepBana !\T H T.,D,./ H npe,D,­

CTaBllJITb Ha 3KpaHe ,II,HCDlleJI HH~OpMaUHID KaK 06 HHTeHCHBHOCTH, 

nonyqaeMyiD B pe3yllbTaTe CYMMHpOBaHHJI ,D,aHHbiX CO C"'eT"'HKOB, 

TaK H 0 pa,D,HallbHOM pacnpe,D,eneHHH llllOTHOCTH DY'iKa ycKOpJieMbiX 

JI,D,ep. 

QDHCaHHaJI CHCTeMa 6blna HCllbiTaHa H HCDOllb3yeTCJI ,ll,llJI ,D,Har­

HOCTHKH DY"'KOB H HaCTpOHKH pe>KHMOB YCKOpHTellJI npH yCKopeHHH 

Ha CHHxpo~30Tpoae JI,D,ep yrnepo,D,a, KHcnopo,D,a, aeoaa. 3KcnepH­

MeHTbl DOKa3anH, 'ITO OHa HMeeT B03MO)I(HOCTb MOHHTOpHpoBaHHJI 

ny"'KOB B WHPOKOM ,D,Hana30He HHTeHCHBHOCTeii - OT 10 2 ,11,0 10 g 

"'aCTHU B UHKne. llyBCTBHTellbHOCTb ,D,aT"'HKa perynHpyeTCJI H3-

MeHeHHeM llOTeHUHallOB Ha 3lleMeHTaX HOHOODTH"'eCKOH CHCTeMbl. 

Ha puc. 3 npe,D,cTaaneaa HH~opMaUHJI o6 HHTeHcHBHOCTH UHPKY­

nHPYIDIUero nyqKa, nonyqeaaaJI so apeMJI ycKopeHHJI JI,D,ep yrne­

po,D,a npH ,D,aBneHHH OCTaTO"'HOrO ra3a B KaMepe YCKOpHTellJI 

2· 10-6 MM piii.CII., BellH"'HHe BpeMeHHOrO HHTepBana i\,T 1 MC 
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Puc. 5. HH(JopMaijU.R o xapaKmepuc11UKax ny'IKa eo epeM.R MeOAeH­
Hozo Bbleooa. 

H HHTeHCHBHOCTH B KOHUe UHKlla yCKOpeHHJI 104 'laCIIJ. Ha puc. 4 

DOKa3aHbl rpa~HK H3MeHeHHJI HHTeHCHBHOCTH /aepXHJIJI "'aCTb pH­

CYHKa/ H 3BOHIDUHJI pa,D,HallbHOro pacnpe,D,eneHHJI llllOTHOCTHDY'IKa 

Ha O,II,HOM H3 yqaCTKOB UHKlla YCKOpeHHJI. Puc. 5 npe,D,CTaBnJieT 

HH~OpMaUHID 0 xapaKTepHCTHKaX Dy'IKa BO BpeMJI Me,D,neHHOrO Bbi­

BO,D,a aa cTone rnaaaoro MarHHTHoro nonJI ycKopHTenB. 

B 3aKniD"'eHHe aaTopbl BblpaJKaiDT 6naro,11,apaocTb JI.r .MaKa­

poay, H.H.CeMeHIDWKHHY 3a CO,D,eHCTBHe H fiO,II,,I,ep>KKy B pa6oTe 

H C.B.PoMaHOBY 3a DOMOIUb B pa3pa6oTKe H Hana,D,Ke OT,D,ellbHbiX 

Y3llOB CHCTeMbl. ABTOpbl TaKJKe npH3HaTenLHbl JI.C.PycaKOBOH 3a 

llOMOIUb B DO,D,rOTOBKe MaTepaanOB K ny6nHJCaUHH. 

7 



JIHTEPATYPA 

1. EaAOUH A.M. u op. YcKopeHue AeZKUX JIOep Ha CUHxpo(Jaao­
IIPOHe JIB3 OHJIH. B KH.: TpyobJ X MeJICoyHapooHou KoHr/Je­
peHIIUU no ycKopumeAJIM aapJIJICeHHbJX 'laCIIUII, 11. I, Cepnyxo6, 
1977, c.367. 

2. Deluca W.H. IEEE Transaction on Nucl. Sci., 1969, vol.NS-16, 
no. 3, p.813. 

3. BoAK06 B.H. u op. OHJIH, 10-11390, ,l{y6Ha, 1978. 
4. KeAbMaH B.M., Jl6op C.Jl. B KH.: 3AeKmpoHHaJI onmuKa". Hao- 60 

AH CCCP, M.-JI., 1959, c.52. 
5. Chernykh E. V. et al. IEEE Transactions on Nucl. Sci., 1977, 

vol. NS-24, No. 6, p.2561. 
6. HzyeH '!PyK u op. OHJIH, 10-8712, ,l{y6Ha, 1975. 
7. HzyeH '!PyK u op. IJT3, 1975, J(g4, c.242. 
8. BoAK06 B.H. u op. OHJIH, 11-10024, ,l{y6Ha, 1976. 

8 

PyKonucb nocmynuAa 6 uaoalleAbCKuu o11oeA 
28 ;e6paAJI 1979 zooa. 


