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1. PABOTA H HAyqHAH npOrPAMMA 

B IV KBapTaJIe 1986 r. CI1:HXpo<pa30TpoH orpaõoran 1762 tI. H3 HI1X 
na <p113UtIeCKl1Ii 3KCnepl1MeHT I1CnOJlb30BaHO 1557 tI (88,4%), na coaep
rneHCTBOBaHl1e YCKOpl1TeJIR - 114 ti (6,5%), crona arcrnoueasr 11 pa60TbÍ, 
CBR3aHHble C HacTpoHKOH 11 IOCTl1pOBKOH 3JIeMeHTOB MarHI1THO'H OnTl1'KI1 
B xaaanax TpaHCnOpTl1pOBKI1 BbIBeneHHbIX nyuxon. Ilorepa BpeMeHI1 113-3a 
npOCTOR 060pynOBaHI1R COCTaIHUII1 65 lJ' (3,7%), TeXHOJIOrl1~aH rronro
TOBKa 3aHRJla 26 ti (1,4%). 

B Ta6J1. 1 npaaenena I1H<popMaUHH O HI1JJ,e ycxopaer-rsrx nnep, BeJlI1
tll1He MaKCI1MaJIbHOH 11 paõoveã I1HTeHCI1BHOCTI1 B UI1KJle YCKopeHI1H 11 ,WI11
TeJlbHOCTI1 paõorsr B JJ.aHHOM pezcar-re B xacax. 

Np -	 cTa6WlH311pyeMblH ypoaeas I1HTeHCI1BHOCTI1 orrpenenaerca ca
~" 

HI1TapHhlM nacnopror-r 11J111 Tpe60BaHI1HMI1 3KCnep11MeHTa. K03<P<PI1U11eHTI 
I1CnOJlb30BaHI1R YCKopl1TeJlR B nporonuor-r ceaace COCTaBI1J1 K = 3,55, rrpa 
YCKopeHI1J1 nnep K:: 1,84. 

'I. 

\ 
B IV xaaprane 1986 r. BbInOJlHeHbI I1CCJlenOBaHI1R ynpyroro npOTOH

nporonaoro paCCe.RHHR, rrorryxeasr naxaste no r-raccoaoâ 3aBHCI1MOCTI1 poacne
HI1R K+- 11 K --Me30HOB na anpax na rtymce yrnepona, YCTaHOBJleHbI xoppe
JlHUI1I1 (pp) , (TT TT ) H (p TT) ,WIfI pa3HbIX yrnos asurera C H3MepeHI1eM crrercr
pOB npOTOHOB npa 113J1YtleHHI1 B3aHMoneHCTBI1R yrnepona c MI1LlleHblO, no

1 rryuea 3KCnepl1MeHTaJIbHhIH r-rarepaan npa H3ytleHI111 <pparMeHT~1111 rpropa 
·1	 11 KI1CJlOpo.u.a' 11 np, BbInOJlHeHbI npenycraorpeaasre MeTOnOJlOrl1t1eCKl1e 11 

MenI1KO-6110JlOrl1t1eCKl1e I1CCJlenOBaHI1R.
I ) 

B Ta6J1:2 npJ1BoJJ.HTCR OCHOBHble xapaKTepHCTI1KI1 pa60TbI CI1HXpo<pa
30TpoHa na npOTH)f{eHI1I1 nOCJlenHI1X 10 rter , c 1976 r. no 1986 r."_~~_	 J '. i 
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Taõnuua 2 

HHTCHCH011o CTb
 
rOALI OTpa60TnHo Orrca

(QaCTHu/UHI<1I ) 
rI r2 3M (%) A T N N T{ Arna x p 

1976· 21160 60 6,0 p-8600 3 O· 10 12 Np 1,65
 
1980 1'0.10 1 2 Np
d·4400 , 

4He -4810 4,7'10 10 1,3 . 109 970 
C-2935 4 ,O· 10.6 

0-148 2,0' 10 5 

Ne -12 m 

1981- 19809 55 5,0 40' 10
1 2 

NpP·6416 , 2,3
 
-1985 d-4484 1,0' 10 12 Np
 

dt.1156 6,0' 108 2,1 . 108 

3 H e -615 4 0.109 0,8' 109 

4He -2403 , 15' 10 10 6'0' 10 10 

Li -60 2,0' 109 0:3' 109 1233 ~ 
C -2575 4,0' 108 2,2' 108 

0-843 2,5' 107 0,5' 10 7 

F-522 6,0· 10 6 2,0' '10 6 

Ne-386 6,0' 103 1,5' 10 3 

Mg-282 1,0' 105 0,3' 105 

Si -63 3,0' 104 1,5' 10 4 

51 P -1715 N p 4,3 
d-372 Np 

d t -813 2,0' 108 1,1 . 108 

Li ·113 4 ,O' 10 9 1,0' 109 

1986 4089 3,7 C·634 2,0' 109 0,9· 10 9 269 
0-96 2,5' 107 1 5 . 10 7 

F-168 2,0' 106 1:0' 106 

Mg -178 8,0' 10 4 4,0 . 104 

T1 - BpeMR, HCnOJIh30BaHHOe ,nJIR YCH:opeHHR tIaCTHIl. 
T 2 - BpeMR, HCnOJIh30BaHHoe nJIR YCKopeHH8 npOTOHOB H neHTpOHOB 

(B npoueàrax) . 
A - pon YCKopeHHhIX xacran.
 
T - .z:VHiTenhHOCTh pa60TbI (B sacax) .
 
Np - paõosaa IDiTeHCHBHOCTh, onpenenaeraaa Tpe60BaHHRMH CaHHTapHOro
 

'nacnopra, YCJIOBHRMH axcnepasreara HJIH B03MO)I(HOCThlO YCKopHTeJIR.
 
K - K03epepH1.UfeHT HCnOJIh30BaHHR YCKopHTeJIR: B npOTOHHOM H neHTpOHHOM
 

ceaacax pa60TbI. '" 
A - paõora na C3KOHOMJIeHHOH 3HeprHH (B xacax) . 
m - HHnHKaTopHoe KOJIHtIeCTBO R,nep. 

2. l1A3EPHhlHI1CTOllHI1K 110HOB 

,UJIR 06eCnetIeHHR 3anJIaHHpOBaHHbIX epfl3HtIeCKHX 3KcnepHMeH:rOB 
nYtIKaMH anep JIHTHR, yrnepona, KHCJIOpO,na H drropa 6bIJI HCnOJIb3DBaH 
rraaepnsrã HCTOtIHHK MHOr03apR,nHbIX HOHOB. 

B 3aBHCHMOCTH OT Bbl6paHHOrO 3JIeMeHTa B JIHHeHHOM YCKopHTeJIe 
(JlY-20) YCKOpR:IOTCR HOHbl C pa3JIHIJHbIM OTHOweHHeM Z/A. 

Taõnuua 3 

3JIeMeHT m1THH yrJIepo,n KHCJIOpO,n drrop 

L· 3+ C 4+ 0 6+ F 7+YCKopReMblH anpo 7 1 12 16 19 
HOH 
-

Z/A 0,4285 0,3333 0,3750 0,3684 

nOTeHIlHaJI 122,45 64,49 138,12 185,18 
HOHH3aIlHH(3B) 

113 Ta6JI. 3 BHnHO, IITO MaKCHMaJIhHhIH nOTeHI.lHaJI HOHH3auHH, KOTOpbIH 
Ha;:J.O nOJIYtIHTb B JIa3epHOH nnaavre, OKa3bIBaeTCR < 200 3B. 3TO n03BO
JIReT cyuiecraeuao CHH3HTh Tpe60BaHHe K llJIOTHOCTH nOTOKa H3JIytIeHHR 
na MHllleHH. 

,1l.rIR OnTHMllJ1hHOH HaCTpOHKH TOKa na asrxozre l1Y-20 nonõapaerca 
cooraercrayrouiaa nJIOTHOCTb nOTOKa na MHllleHH nocpencraor-r pacrpoxy
CHpOBKH nanarourero H3JIYtIeHHR. 

Bce ycxopexasre HQHbl, aa HCK1IlOtIeHHeM anep JIHTHR, nonaepraiorca 
06,nHpKe aa yrneponaor-r crparmepe, paCnOJIQ)KeHHoM B - 2 M nOCJIe peso

,·HaTopa J1Y-20. 
113'-3a HH3I<oro OTHoweHHR Z/A , ocoõenao .,U,JIR yrnepona, B pesoaa

TOp l1Y-20 rpeêyerca aBeCTH 60JIhWYlO BbICOKOtIaCTOTHYIO MOmHOCTh. 
Ilpa YCKopeHHH yrrrepona B'I-reneparopsr CHCTeMbI "PO,nOHHT" /11 pa6o
TaIOT yxce B pexorr-re MaKCHMaJIbHOH HarpY3KH, tITO, eCTecTBeHHo, CHH)f(aeT 
HX Ha;:J.e)f(HOCTh, nOCKOJIhKY pacseraaa Ha~pR)f(eHHOCThycxopmoutero 3JIeKT
pHtIeCKOrO nOJIR B peaoaarope ae ,nOCTHraeTCR, CHHXpOHHaR epa3a OKa3bIBa
eTCR MaJIOH. Ilpa HCnOJIh30BaHHH rpyrmapoaarena 3TO npanorurr K OCTpOH 
3,aBHCHMOCTH pe)f<:HMa YCKopeHHR OT ypOBHR nanpazceaaa epopHH)f(eKTOpa 
(<1>11). TaK, H3MeHeHHe rranpasceaaa <1>11 U = UHOM.± 1 KB (~U = :!:: 0,2%) 
npHBo,D.HT K YMeHhIlleHHIQ TOKa na asrxone J1Y-20 B 2-3 pasa. B TO,)I(e ape
MR nanpaacenae na YCKopRlOmeH rpyõxe 3aB~CHT H OT~ TOKO~OH H~rpY3KH 
HOHOB, nocrynaioumx H3 HCTOIJHHKa. Harpysxa 3Ta pacrer CO aperaeaer-r, 
n03TOMY ,U,JIHTeJIhHOCTb TOKa na nsrxone l1Y~20 .0rrpe,nem~e,TCR H;e TOJIhKO 
caMOH ,U,JIHTeJIbHOCTblO HOHHoro nyxxa, HO H BpeMeHeM, B. TetI,eHHe xoroporo 
nanpaxcemre <1>11 COOTBeTcTByeT He06}ÇonHMOH BeJIHqHHe. 
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B rrpomeznnera ceaace 'y,n;arrOCb rrpocrsn-r cnocoõor-r YBelUitIHTb 31'0 

BpeMH I1paKTHtÍeCKH,n;O .rWH'TeJIbHOCTH HOHHOr:O nyxxa, tITO õsmo nocrar
HYT<> riyn~M 3;anYCKa HCTOtIHHKa ne na nlIOCKOH aepmaae HMnYlIbCa aanpa
~e.HMlI~», a na ero aapacraronresr QJpOHTe c. TaKHM paC.tIeTOM, tITo6bI H3Me
HeHHe y'poBIiRH,anpH)KeHHH aa BpeMH npoxoxcreaaa nyuxa HpHOB õsmo MH

HHM'anbHbIM. B pésym.rare ,WIHTelIbHOCTb ycxopeaaoro TOKa yrnepona YBe.' 

, ,lIHtIIJ1IçlCb C' .5" MKC .tiq 20 7 25 MKC, a ,n;,mt lIHTHH ,n;OCTHrlIa - 15 MKC. 31'0 

'Q03B,0J1H.l10. nOlIYtIHTb ntconsue caaxporpasorpoaa ycxopenasre nY9KH anep 
yrnepona -: 2: ; '10

9 
H,n;ep/UHKlI, lIHTHH- 4 .. 109 H,ttep/UHkrI. " 

B'TaÕJl. 4 npaaezrénsr xapaxrepacrmca nYtIKOB 'HOHQB .Ha asrxone J1Y~20.. 

Taõnuua 4 

31IeMeH'r lIHTmi yrneporr KHCJlopon drrop 

Marepaan <PTOpHCTbIÜ rparpar KBapu epTopOnlIaCT 
.MHllleHH lIHTHÜ 

Torcariep, MA 2,0 2,5 0,8 1,2 

,l:VIHTelIbH,OCTb 
'Ha. norryasrcore, 
MKC 15 25 ~o 6 

10 
tIHClIO R',n;ep 6,25 . 10 6,5 . 10, H! 6,25 " :1,09 

5,0 '10 9 

, 3. HECCTPYKTYPHhlff ME,IlJIEHHhlff BhlBO,U 

'3KcnepÍfMeHTaJIbHble <pH3HtIecI<He YCTaHOBKH ycneumo pa60TaJlH :fi pe
)KHMEÍ õeccrpyrcrypaoro Me,n.neHHoro asrsona, xoropsiã oõecneaaaanca COB

MecTHOÜ paõoroã CHCTeMbI canxpoaaoro ynpaaneaas BeHTIDIbHbIM rrpeoõpa

30BaTeJIeM nHTaHHH rlIaBHOrO MarHHTa, aKTHBHoro cPillIbTpa (A<I» H 06paT

HOH CBH3H no TOKY nyxxa c 61I0KOM ,n;eMn<pupOBaHHH aBToKólIe6aHI1H H CTa
6K1IH3auHH CKOpOCTH pa3BllTIDI pe30HaHCa /2/. BbIBO,n; nynxa IlpOH3BO,n;ll1ICH 

aa nnaro HH,n;YKUHH MarHHTHoro nOlIR B =1,07 TlI, HHTeHCHBHOCTbBhIBO,IJ.H-

Moro nYQKa cocrannana 1 . 10 10 tIaCTHU 

B UHI<Jle YCKopeHHH. I1;3MepeHHH rrorca
3MH, sro HH3KOtIaCTOTHaR MO,n;YJIHUHH 
TOJ<a asmeneaacro nysxa - ne 601Iee 
(30 7 40) % (pHC. 1) . 

PuC. 1. Matcpoctpytctypa TOKa eueeõeunoeo 

nY'IKa '1aCTU14. 

Ilpn OpraHH3aUHH cOBMecTHoH pa60TbI cacrevr, 06eCnetIHBaIO~HX 

nOlIYtIeHHe peacnr-ra 6eccTpYKTYPHoro Me,n;lIeHHOrO nsraona, õorrsurae YCH

JlHH npaiunocs laTpaTHTb ,n;lIH YBelIHtIeHHH pa60Tocnoc06HoCTH aKTHBH<;>r.O 
<pHlIbTpa (A<I» 3/. B qaCTHOCTH, 31'0 Bhlpa3H1IOCb B YCOBepllleHCTBOBaHHH 

3a~HTHbIX YCTPOÜCTB A <I> . 
B cxevre A<I> pa60TaJOT napannensao qeTblpe o,n;HHaKOBbIX YCHlIHTelIH, 

Ka)K,n;bui H3 KOTOphIX mrraer TOKOM nyrrscanaâ KOMneHcaUHoHHYIO 06MOTKY 

cooraercrayrourero KBa,n;paIlTa rlIaBHOrO 31IeKTpOMarHHTa. B CBH3H c õoris-. 
1ll0H HarpY3KoH B Ka)lc,n;OM nneire pa60TaIOT napanrrensao 40 tpaH3HCTOpOB 
rana KT 809 A. 

Ilpa anapaãasrx pezcar-rax B CHCTeMe nHTaHHH rlIaBHOrO MarHHTa YCKO

pHTelIH 6POCOK HanpH)KeHHH B KOMneHcauHoHHoH 06MoTKe, nocrnraio
IIJ;HH 90 B, CKJIa,n;hIBaeTCH c HanpH)KeHHeM HCTOlfilHKa nHT~HH YCHlIHTeJIH, 

tITO H onpezierraer npa nOlIHOM OTKphlTH:H YCHJÚnelIbHhIX KaCKa,ttOB TOK 

B nnexe no 80 A HlIH BeJIHtIHHY BhI,n;elIHeMOH MOIlUIOCTH - 12000 BT. Cno
C06HOCTb BhI,lJ,ep)KHBaTb rarcae neperpyaxa ne O,n;HHéiKOBa ,D;1IH paamomsrx 
TpaH3HCTOpOB, B pesyrn.rare BhIXO,n;HT H3 CTpOH orzrem.asre napannerrsnsre 
BeTBH, npoacxonar euie õorrsman neperpyaxa OCTaJOIIJ;HXCH B paõore - pa3BH

BaeTCH anapaa, H A<I> BhIXO,n;HT H3 CTpOH. I1cnOlIb30BaHHe MaKCHMaJIbHOH 

HMnYlIbCHOH 3aI.lUiThI MH 3aKphITHH KlIlOQeH OKa3~OCb He3epepeKTHBHbIM 

BhIXO,n;H3 CTpOH TpaH3HCTOpOB .npoztorracanca: aa KOpOTI<:oe BpeMH H3 CTpOH 

BbIXO,nH1IO no 100 TpaH3HcTopOB. 
Bsrn npennpaaar pan ycoaepureacrsoaaaaã, KOTOphIH n03BOlIH1I 

3HaQHTelIbHO YBelIHtIHTb Ha,lJ,e)KHOCTb pa60ThI A<I>: 

1. Ilpoaertenst MeponpHFITHH nna YlIYtIllleHHH zreneaaa TOKa Me)K,ll;Y 

TpaH3HCTopaMH. 
2. B cxer-ry A<I> aaenea xor-maparop, BhI,naroIIJ;HH CHrHaJI ,[VIH saxpsraa

HHH THpHCTOpHhIX KJIIOQeH Y)Ke npa BelIHtrnm:~ ar-mrnrrynsr nyrrscauaã B KOM

neacanaomroá 06MoTKe xaanpaara.Lnpeasnuaroureã ~ U = ± I B. TaKHM 

06pa30M K01I1IeKTOpHoe nHTaHHe TpaH3HCTOpOB 01'KnlOtIaeTCH, KaK TOlIbKO 
ar-mnaryna nyrrscauaã B 06MoTKe nocrnr-aer rpexxparnoro 3HaQeHHH. 

3. Baezreaa noporoaaa 06paTHaR CBH3b KOlIlIeKTOp-6a3a ,[VIH OTKphI

BaHHH TpaH3HCTOpa npa U,< ~ 100 B. 
4. Br-tecro pa3pHAHHKOB THna T-100, lllYHTHpYlOmHX CHlIOBble TPaH

3HCTOphI, ycraaoanensr BhICOKOtIaCTOTHbIe pa3pH,lJ,HHKH TtIl1-100. 
5. Baezieno TOKOBoe pene PT-4 O /4/ MH OTKlIlOqeHHH A <I> npa cpa6a

TbIBaHHH pa3pH,IJ.HHKa H1IH KOpOTKOM 3aMhIKaHHH B CHlIOBhIX uenax, Ilpa no

Bpe)K,n;eHHH TpaH3HCTOpa OH OTKJIlOtIaeTCH BClIe,n;CTBHe cr-opanna npenoxpa
mrrena B 6a30BOH ll1IH 3MHTTepHOH uenax. n~H 3TOM A<I> OCTaeTCH B paõore, 
TaK KaK BpeMH cpa6aThIBaHHH pene PT-40 4/ õonsure, qeM BpeMH paspy
ruenaa npenoxpaaarerreã. 

4. I13MEPEHHE I1HTEHCI1BHOCTI1 llYtIKA
 

B KAHAJIE 'MEMEHHOro BhIBO,IlA
 

C uensro pacunrpeana ,n;HarHOCTHQeCKHX B03MO:>KHOCTeH aBTOMaTH

3HpOBaHHOH CHCTeMhI KOHTpOlIH H ynpaaneaaa rrapaxrerpavra MeW1eHHoro 

5 
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asraona nysxa H3 CHHXpOcPa30TpOHa C03,naHhI, HCnhITaHhI na YCKOpHTene H 5. 113MEPEHI1E I1HTEHCI1BHOCTI1 
aseneasr B ,neHCTBHe nsa KOMnneKTa armaparypsr nna a6COnlOTHhIX H3Me I1H)I(EKTI1PYEMOrO llYt.IKA 
peHHH HHTeHCHBHOCTH nyxxa. 

B xasecrae ,neTeKTOpOB HCnOnh3YlOTCH nnocxonapannensasre BOChMH
saaopasre HOHH3aIJ;HOHHhle xar-repsr, aanorraeaasre aprOHOM. Caraansasre 
H BhICOKOBOnhTHhle anexrponsr rcaxrep H3rOTOBneHhI H3 Me,nHOH cPOnhrH 
TOnIIJ,HHOH 10 MKM. ,I::(HaMeTp anexrponon 180 MM, paCCTOHHHe Me)K,ny 
HHMH 10 MM. Paõoxee nanpaxceaae na BhICOKOBOnhTHhIX anexrponax 
700 B. Conpornaneaae H30nHQHH Me)K,ny BhICOKOBOnhTHhIMH H caraansasr
MH srrexrponasra 101 4 OM. 

OCHOBHhIM Y3noM annaparypsr perHCTpaIJ;HH caraana c rcar-repsr HBnHeT
CH aarerparop TOKa HOHH3aQHH, KOTOphIH 'oõecnevaaaer H3MepeHHH B rpex 
naanaaoaax co cne,nYIOIlJ,HMH K03cPcPHQHeHTaMH npe06p8.30BaHHH sapana 
B nanpaaceaae: B rrepaor-r naanasoae - 2.109 B/Kn, BO BTOpoM - 2x 
x 107 B/Kn H B rperser-r - 2 . 10 5 B/Kn. Ilepercmcseaae qYBcTBHTenbHocTH 
npoH3Bo,nHTCH ,nHCTaHQHOHHO C nyrrsra ynpaanenaa YCKopHTeneM. Harerpa
TOp cHa6)KeH 3cPcPeKTHBHoH cxeraoü KOMneHcan.HH TOKOB YTeqKH OT BhICOKO
BonbTHhIX 3neKTpO,nOB H B03MO)I(HbIX cP0HOBhIX TOKOB, BhI3BaHHhIX' naae.. 
,neHHOH pa,nHOaKTHBHOCTblO 3neMeHTOB xaxrepsr H KOHCTPYKQl1H xaaana 
TpaHCnOpTHpOBKH nysxa. CKOpOCTb ,npeHcPa BhIXO,nHOrO caraana mrrerpa
TOpa, nozncrnoueaaoro K xar-repe, He npensnuaer 0,3 MB/c. 

Ilepenaua HHcPopMaQHH OT aarerparopa K 3BM, pacnonozceaaoã B sa
ne ynpaanenaa YCKopHTeneM, npoH3Bo,nHTCH c nOMOIlJ,blO npeoõpasoaare
na HanpH)KeHHH - qaCTOTa (llHt.I) ,nnH HCKnlOqeHHH BnHHHHH noxrex, B03HH
K8.IOIl.J,HX B npOTH)KeHHOH nHHHH CBH3H ( - 500 M) . KpYTH3Ha xapaxrepacra
KH npe06pa30BaHHH llHt.I COCTaanHeT Lü KrQ/B. Harerpansaaa HenHHeH
HOCTb - ae õonee 3· 10-4 B naanaaone BXO,nHhIX CHrHanOB 0;10 B. 

Perncrpauaa ,naHHbIX B MeCTe pa3MeIlJ,eHHH 3BM oCYIlJ,eCTBnHeTcH 
CqeTqHKOM HMnynbcoB. llocne 06pa60TKH HHcPopMaQHH oT06pa)KaeT.CH 
na TeneBH3HOHHhIX MOHHTopax. 

,I::(ocTHrHYTaH BhICOKaH syacraarensaocrs armaparypsr nosaonana 
npoaecrn ee KanH6poBKY c HcnOnb30BaHHeM MeTo,nHKH CQHHTHnnHQHOHHhIX 
CqeTqMKOB aa BhIBe,neHHOM ny-nce anep yrnepona npa HHTeHCHBHOCTH 
- 10 4 sacr.jnaxn B ycnOBHHX, xorna BepoHTHoCTb npOCqeTOB xpaüae 
aeanasarensaa. Kanaõpoaxa nponeneaa npa xersrpex saepraax asraenea
aoro nysxa. 

Ilpoaeneaasre accnenoaaaaa noxasana, qTO BBe,neHHaH B neHcTBHe 
annaparypa n03BonHeT npoasaonars, KaK H npennonaranocs npa ee paspa

10 1 2 60TKe, aõcomorasre H3MepeHHH HHTeHCHBHOCTH B ,nHan8.30He 10 5 -:

o,nH03apH,nHhIX xacr ./QHKn c norpeunrocrsro ae õonee ± 3%. TeM caMhIM 
06eCneqHBaeTCH xoarpons onaoro H3 OCHOBHhIX napar-rerpoa asrsonaxroro 
nysxa B IllHpOKOM naanaaoae lnITeHCHBHOCTeH H peanH3YlOTCH nonorma
rensasre B03MO)Í(HOCTH B nponeneaaa pa60T no onTHMH3aIJ;HH pe)KHMOB 
nsrnona nysrca H ero TpaHCnOpTHpOBKH K cPH3HqeCKHM YCTaHOBKaM. 

'1 

BHYTPH xaxrepsr CHHxpOcPa30TpOHa aaxonarca naa rconnexropnsrx 
narsaxa MH H3MepeHHH TOKa H sapana nyxxa qaCTHI.J" HH)KeKTHpyeMhlx 
B xasrepy YCKopHTenH. O,nHH H3 HHX - QHnHH,np <1>apa,neH - H3MepHeT qHCnO 
qaCTHQ, npouiennree HHcPneKTopHhle nnaCTHHhI; BTOpOH - 6eTaTpOHHaH 
MHIlleHb - H3MepHeT qHCnO qaCTHQ, QHpKynHpYIOIlJ,HX B rcaxrepe YCKopHTe
na B KBa3H6eTaTpOHHOM pe)KHMe. 06hI~0 caraam.r c rconnexropnsrx nar
quKOB nocrynaror na BXO,n ycanarensaoro YCTpOHCTBa, naxonmueroca 

},r
t.l	 

B nenocpencraeaaoã 6nH30CTH OT narxaxa. Ilpa 3TOM YCHnHTenb paõoraer 
nH60 B pencaxre cõopa sapana, nH60 B TOKOBOM peacasre. Tarcoe nocrpoeaae 
H3MepHTenbHOH armaparypsr HMeeT cnenyroume He,nOCTaTKH. Bo-nepasrx, 
nna ,nOCTH)I(eHHH õonsuroro ,nHHaMHqeCKOrO naanasoaa no BXO,nHhIM CHrHa
navr, aanparaep 10 5, YCHnHTenb norrscea HMe'rb nepescmouarens naanasoaoa, 
ynpaanaerasrã, KaK npaaano, c oneparopcxax nynsroa. BO-BTOPhIX, YCHnH
rern., pacnonoaceaasrâ B6nH3H naruaxa, "HaxO,nHTCH B "soae sanpera" no 
pR,ll;HaIJ;HOHHOH 06CTaHOBKe, qTO ycnO)KHHeT ero axcnnyaramno. ,I::(nH YCTpa
HeHHH 3THX He,nOCTaTKOB na CHHxpOcPa30TpOHe peanasoaaaa crrenyionraa 
cxer-ra H3MepHTenbHoro YCTpoHCTBa. Carnan c sconrrexropaoro narxaxa 
nocrynaer na BXO,n sapnnoaor-o YCHnHTenH (1) c HHTerpHpYIOIlJ,eH eMKOCTblO 
CH B Qe~H 06paTHoH CBH3H (CM. pHC. 2). YCHnHTenb Haxo,nHTCH na nyrrsre 
ynpaaneaaa YCKopHTeneM H oõecnesaaaer ,nHHaMHqeCKMH ,nHan8.30H H3Me
peHHH BXO,nHhIX CHrHanOB OT 1 . 109 no 1 . 10 14 P /QHKJI õnaronapa nepe

,	 KnlOqeHHIO BenHqHHhI HHTerpHpYIOIUeH eMKOCTH. 3apH,nOBhIH YCHnHTenb 
C06paH na 68.3e ManOIllYMHIlJ,ero 6hICTpo,neHCTBYIOIlJ,erO onepanaoaaoro 
YCKopHTenH c 60nbIIIHM BX0.nHhIM corrporaaneaaera (KP544 Y,I::(2A). 

I<a.Mepa I 
~CKopuTeM	 I
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KOt\"eJ.<TOp	 'I - 300M 
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I
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Puc. 2. CTPYKTYPHaJl cxeua CUCTeMbl usuepeuus TOKa U sapnõa UHJlCeKTUpYe.M020 nyutca. 
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Puc. 3. 06U{uu euà 3Ile1<Tp01lHOZO 61l0Ka. 

EMKOCTb Ka6eJIR Me:>K,n;y ,n;aTqHKOM H 

YCHJIHTeJ1eM npn 3TOM npaI<THqeCKH 

ne OKa3hIBaeT uryarapyronrero neã
CTBHR H ne yvrensuraer qYBCTBHTeJIbHO

CTH 3apR,n;OBOrO YCHJIHTeJIR, TaK KaK 

ero BXO,n;HaR eMKOCTb orrpenenaerca 
BhIpa:>KeHHeM Cs x = CI-j (K + 1)'» CKa 6 , 

rne K = 2 . 10 4 - K03<P<PHUHeHT YCH '[ 
JIeHHR onepauaonaoro ycmIHTeJIR. 

CJIe,n;oBaTeJIbHO, B pexcar-re cõopa aapa ,\na npenycarmrerrs nonycxaer ynaneane 
ero na 3HallHTeJIbHOe paccronnae (B 

naurer-t crryuae - na 300 M}. H3MepeHHe 

TOKa B uertn KOJIJIeKTOpHoH MHUleHH I
ocymeCTBJIReTCR BBe,n;eHHeM B cxer-ry , 
,n;H<p<pepeHUHaTopa (3). TIpH 3TOM H3 I 
MepeHHe TOKa oH aapana npoacxorurr 
o,n;HOBpeMeHHO B O,n;HOM UHI<J1e YCKO

peHHR. ,UnR YBeJIHlJeHHR TOlJHOCTH a6

COJIlOTHhIX H3MepeHHH: aapana B cxer-ty 
naeneaa uerts KaJIH6pOBKH' sapanoaoro YCHJIHTeJIR. ,UnR KaJIH6poBKH HC

norrsayerca MeTO,n; <pOpMHpOBaHHR BhlCOKOTOlJHOrO BpeMRHMnYJIbCHOrO 

caraana (5). ,UnHTeJIbHOCTb HMnYJIbCa li ero ar-mnaryna H3BeCTHhI c TOlJ

'HOCTblO ae xyace 1 . 10-3 . Onpenerreaae xce c TaKOH: TOlJHOCTblO BeJ1HtrnHhI C 
ae -npencraanaerca B03MO:>KHhIM. B li3MepHTeJIbHYlO annaparypy aaenena 
cxexia rpopr-mpoaaaaa MapxepHblx MeTOK ( 4). MeTKH CYMMHPYlOTCR c 
nonesnsrr-r CHrHaJIOM B YCHJIliTeJ1e (2) H nocrynaror na nYJIbT ynpaBJIeHHH
 

JIY-20, lJTO n03BOJIReT oneparopy onpenenars nOJIO:>KeHlie rr03HUI10HHOrO
 

rtepexmoxarena (13), TO ecrs qYBCTBliTenbHOCTb armaparypsr. ,UnR. 3BM
 

rrOJIO:>KeHHe rrepexrnoxarena xozntpyerca cxer-roá urarpparopa (12). ,llnR
 

YCHJIeHliR xrouraocru HCnOJIb3YlOTCR BhIXO,LlHhIe YCHJIHTe.rt1i (6 -;. 11) . 06mHH:
 

BH,n; 3JIeKTpOHHoro 6JIOKa, peanasyrontero CTPYKTypHYlO cxer-ry, npencraa

JIeH na pHC. 3.
 

TeXHHlJeCKlie xaparcrepncrmca H3MepliTeJIbHOH: CliGTeMhI: 

I1. ,umÚ1MHlJeCKHH ,D;Hana30H BXO.nHhIX CHrHaJIOB 1· 109 -;. 1· 1()1 4 pjliMn. ; I 
2. TIopor lJYBcTBHTeJIbHOCTlI 3.10 8 pjHMn.	 ! I 
3.	 TOtlHOCTb a6COJIlOTHhIX H3MepeHHH sapana ,
 

ne xyxce 0,5%
 Ii
, I 

4.	 ,uHarra30H pa60lJHX lJaCTOT 0-;. 0,1 Mr~ H.~ 

·1 
5. KOJIlilJeCTBO li3MepHTeJIbHhIX KaHaJIOB 2 

; 
8	 :t 

r 
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Tpyuw Ne~uyHaponHoro cosemaHHH no aHanHTH· 
lfeCKHM BhllfHCfleHHHM Ha 3BM H HX npHMeHeHH~ 

B TeOpeTHlfeCKOA ~H9HKe, ilY~Ha, 1985. 4 p,OO K. 
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HAePHOA 3neKTpOHHKe. ily~Ha, 1985. 
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4 p.80 K. 

~upa. AnyroTa, 1985. 3 p.75 K. 
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~H9HKe. AnywTa, 1986. 4 p.SO K. 
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BanaHAHK08 A.H. H .11p. 

CHHxpo$83oTpoH OH.RH. Pa6oTa H co8epweHCT808aHHe 
(IV KBapn.n 1986 r.) 

9-87-364 

ilpHBOJJ.IITC.R C8e.lleHH.R 0 pa60Te YCKOpHTeJI.R 8 IV KBapTane 1986 r. H 8 1986 r., 
·a T8K)f(e CpaBHHTeJIJ.Hble .ll&.HHble 38 TpH OOCfle.llHHe n.RTHneTKH. ilpH pa6oTe YCKOpHTeJI.R 
C fla3epHJ.IM HCTO'IHHKOM HOH08 HaH.lleHa 803MO)f(HOCTb Y8eJIH'IHTJ. 'IHCDO .RAep, HH)f(eKTH
pyeMbiX 8 KOnJ.UO CHHXpo$a3oTpoHa. 3-fo 003BOflHnO CYIUeCTBeHHO yaenH'IHTJ. HHTeH
CHBHOCTJ. ycKOpeHHJ.IX .R.llep. C03.llaHa annapayYpa AJl.R a6cOn!OT!IbiX H3MepeHHH 8biBe.lleH
HOrO nylfKa .RAep; 8 nyqKe 8J.IBe.lleHHbiX .RAep yrnepo.11a MaJIOH HHTeHCHBHOCTH npo8e
.rteHa ee KaJIH6po8Ka. A6coniOTHJ.Ie H3MepeHH.R HHTeHCHBHOCTH 8 npe.lleJIU 10 5-10 12 OAH0-
3ap.RAHbiX lfaCTHU 8 UHKne 803MO)f(HJ.I c norpewHocn.IO He 6onee .!: 3%. B on~>rmy10 3KC
nnyaTaUHIO 88e.lleH KOMnneKc annapayYpbl All.R ocywecr8neHH.R TaK Ha3bmaeMoro "6ec
cTpyKyYpHoro" .8bi80.rta. ilonylfeH poCT 3$<PeKTHBHOH AJlHTenJ.HOCTH MeAJleHHoro 8biBOAa. 
Jln.R H3MepeHH.R HHTeHCHBHOCTH HH)f(eKTHpyeMO['O nylfK8 C03AaHa H08a.R CXeMa 3neKT· 
poHHKH. 

Pa6on 8&monHeHa B Jia6opaTOpHH 8&1COKHX 3HeprHii OH.RH. 

CooliuleHHe 061.eJ1HHeHHOrO IDICTifTYT8 RJlepHbii HCcne)lOB8HHii.Jly6Ha 1987 

ilepeao.11 0 .C .BHHorpa.ll080H 

Balandikov A.N. et al. 

JINR Synchrophasotron. Operation and Improvement 
(IV Quarter 1986) 

9-87~364 

Information on the operation of the Dubna sunchrophasotJ;on in quarter IV, 1986 
and in 1986 is presented. Comparative data obtained over a period of the last fifteen years 
are also given. When a C0 2 laser ion source is used as an injector, the number of nuclei in
jected into the accelerator can be increased. This allows the intensity of accelerated nuclei 
to be increased significantly. The apparatus for absolute measurements of an extracted 
beam of nuclei has been constructed. It was calibrated in a beam of carbon nuclei of low 
intensity. Absolute measurements of the intensity of singly<harged particles from 10 5 to 
10 12 per cycle can be performed with an error of no more than ;; 3 %. To obtain the so
called "structureless" extraction, a set of devices has been put into operation. These de
vices made it possible to increase the effective duration of slow extraction. A new circuit 
of electronics has been constructed to measure the intensity of an injected beam. 

The investigation has been performed at the Laboratory of High Energies, JINR. 
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