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8 pa6oTe/1/ npHBeAeHbl o6~ee OnHCaHHe H OCHOBHble xapaKTepHCTH
KH aBTOMaTH3HPOBaHHOH CHCTeMbl ynpaeneHH~ napaMeTpaMH MeAneHHOrO 
BbiBOAa ny4Ka H3 CHHXp~aaoTpoHa c HcnonbaoeaHHeM 38M EC-1010. 
8 paMKaX yKa3aHHOH CHCTeMbl B HaCTO~~ee epeM~ peweHbl TaKme aa
Aa4H no KOHTpon~ OCHOBHbiX napaMeTpOB CHHXp~a30TPOHa: HHTeH
CHBHOCTH ~HpKynHpy~~ero ny4Ka B ~HKne YCKOpeHH~, paAHanbHOrO 
nonomeHH~ ny4Ka ycKop~eMbiX 4aCTH~, BeAy~ero MarHHTHoro non~ 
ycKOPHTen~. B AaHHOM coo6~eHHH onHCbiBa~Tc~ HeKoTopble xapaKTe
PHCTHKH H3MepHTenbHbiX YCTPOHCTB H opraHH3a~H~ H3MepeHH~ nepe-
4HCneHHbiX BbiWe napaMeTpOB. 

CHHxp~aaoTpOH OH~H pa6oTaeT e WHPOKOM AHanaaoHe HHTeHcHe
HocTeH ny4KOB ycKop~eMbiX 4aCTH~ 12 • 3~ YeenH4eHHe accopTHMeHTa 
YCKOp~eMbiX ~Aep npHBeno K Heo6XOAHMOCTH H3MepeHH~ ManbiX ypOBHeH 
HHTeHCHBHOCTH ~AePHbiX nY4KOB TpaAH~HOHHbiMH MeTOAaMH C npHMeHe
HHeM CHrHanbHbiX 3neKTPOAOB . .l\rl~ peweHH~ 3TOH 3aAa4H 6blna paa-
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pa60TaHa.H H310TOBneHa annapaTypa onpeAeneHH~ HHTeHeHBHOeTH ny4-
Ka, HMe10111a~ BbleOKYIO 4yBeTBHTenbHOeTb H HH3KHi1 yposeHb eo6CTBeH
H~X WYMOB H B~eOK04aeTOTH~X nOMeX. B annapaType npHMeHeH~ eHr
HanbH~e 3neKTPOAbl e ABOi1Hoi1 3neKTpOeTaTH4eeKOi1 3KpaHHPOBKoi1 141 

/eM. pHe.1/. CpeAHHi1 3KpaH 3a3eMn~eTe~ B OAHOi1 T04Ke B MeeTe 
npHeOeAHHeHH~ BXOAH~x qenei1 npeAyeHnHTen~. KaK noKa3anH 3Kene
PHMeHTanbH~e HeeneAOBaHH~, 3TH Mep~ YMeHbWaiOT ypOBeHb B~eOK0-
4aeTOTHbiX noMeX OT yeKOP~IOlllei1 eTaHqHH B -1 0 pa3. 3TOT 3<!>4leKT 
AOeTHIHYT 6naroAap~ TOMY, 4TO B~eOK04aeTOTH~e noMeXH B OeHOBHOM 
eB~3aH~ e TOKaMH paeTeKaHH~ no nosepXHOeTH np~MOnHHe!liHOIO 
y4aeTKa, rAe yeTaHosneHbl eHrHanbHble 3neKTPOAbl. npeAyeHnHTenb 
eHeTeMbl H3MepeHH~ HHTeHeHBHOeTH HMeeT 60nbWOi1 K03$$HqHeHT yeHne
HH~ /K=20000/, 3aUIHllleH OT 3neKTpOMarHHTH~X nonei1 H o6naAaeT HH3-
KHM YPOBHeM eo6eTBeHHbiX WYMOB. B nepBOM KaeKaAe npeAyeHnHTen~ 
npHMeHeH~ ABa napannenbHO BKnl04eHH~x TpaH3HeTopa THna Kn9036. 
0eHOBHble. napaMeTPbl annapaTypbl H3MepeHH~ HHTeHeHBHOeTH eneAYIOIIIHe: 

1/ 4yBeTBHTenbHOeTb eHrHanbH~X 3neKTPOAOB -
- 80 MKB/1 ·10 8 3n.3aP~Aos; 

2/ MHHHManbHbli1 $pOHT HapaeTaHH~ yeHnHTenbHOIO TpaKTa, 
o6eene4HBaiOU1Hi1 npOXOmAeHHe Tpex rapMOHHK ny4Ka Ha 
MaKeHManbHOi1 4aeTOTe o6pallleHH~, - 40 He; 

3/ yposeHb eo6eTBeHH~x wyMos a nonoee 4aeToT 100 Krq~ 
~8,7 Mrq- 4 MKB; 

4/ MaKeHManbHbli1 K03$$HqHeHT yeHneHH~ - 1 ·1 0 5 ; 

5/ o6111a~ rny6HHa perynHpOBKH yeHneHH~ - 120 A6 
eTyneH~MH no 20 A6. 

npH H3MepeHHH Man~X ypOBHei1 HHTeHeHBHOeTH B annapaType oey
UieeTBn~eTe~ onTHManbHa~ $HnbTpaqH~ eHrHana ny4Ka, 3aKnl04aiOUia~e~ 

B TOM, 4TO BepxH~~ rpaHH4Ha~ 4aeTOTa yMeHbWaeTe~ AO 3Ha4eHH~, 
o6eene4HBaiOUiero npoxomAeH~e n~Wb OAHO~ rapMOH~KH ny4Ka Ha MaKe~
ManbHOi1 4aeTOTe o6pa111eH~~. 3Ta Mepa eH~maeT ypOBeHb WYMOB 
B -2 pa3a, norpeWHOeTH me H3MepeHH~ ~HTeHe~BHOeTH np~ 3TOM 
He npeBbiWaiOT 30%, 4TO nerKo y4~T~saeTe~. B 3TOM me pem~Me s~
XOAHOi1 e~rHan noeTO~HHOIO TOKa, eB~3aHHbli1 e AeTeKTHpOBaH~eM eo6-
eTBeHHbiX WYMOB, aBTOMaT~4eeK~ KOMneHe~pyeTe~ B nay3e MemAY qHK
naM~ yeKOpeH~~. B MOMeHT Ha4ana yeKOpeH~~ eHrHan KOMneHeaq~H 
3anoM~HaeTe~. 3To seerAa o6eene4~BaeT asToMaT~4eeKoe nOAAepma
H~e Hynesoro B~XOAHOIO ypoBH~ e~eTeMbl, o6yenosneHHOrO eo6eT
BeHH~M~ WyMaMH, He3aB~eHMO OT B~6paHH~X npeAenOB H3MepeH~~ 
HHTeHe~BHOeTH. 4yseTBHTenbHOeTb e~eTeMbl ~3MeH~eTe~ e nOMOUibiO 
repKOHOB T~na P3C-55A nyTeM ~3MeHeHH~ rny6HH~ o6paTHOi1 es~3~ 
B OTAenbHbiX KaeKaAaX ~ K03$¢~q~eHTOB AeneH~~ B MemKaeKaAH~X 
eB~3~X. 4yseTBHTenbHOeTb HHA~q~pyeTe~ KaK nOKa3aTenb eTeneHH 
4Hena 1 0 wKanbl ~3MepeH~i1. BbiXOAHOi1 e~rHan H3Mep~eTe~ a npeAenax 
ero H3MeHeH~~ oT 50 MB AO 5 B. 

Pa3pa6oTaHHa~ annapaTypa HaAew.Ho onpeAen~eT ~HTeHeHBHOeTb 
ny4Ka senH4~Hoi1 5-10 6/z 4aeT~q /z- 3aP~A ~Apa/. 
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CHcTeMa H3MepeHH~ paAHanbHoro nonomeHH~ ny4Ka Ha4HHaeT pa-
6oTaTb npH ~HTeHe~BHOCTH 5•10 8/z 4aeT~q H HMeeT 4YBCTBHTenb
HOeTb 0,01 B/MM. HopManH3aqH~ eHrHanos o6eene4HBaeTe~ npH H3Me
HeHH~ senH4HH~ ny4Ka a 1000 pa3. WMeeTc~ AOnonH~TenbHa~ pery
nHposKa 4yseTBHTenbHOeTH ABYM~ eTyneH~MH no 20 A6. BeAYUiee 
MaiHHTHOe none eHHXpQ$a30TpOHa KOHTPOnHpyeTe~ e nOMOlllbiO perHeT
paqH~ KaK aHanorosoro cHrHana oT HHTerpaTopa, TaK ~ qH$pos~x 

AaHH~x oT B-TaHMepa. BenH4HHa wara B-Tai1Mepa-1 re. Aonrospe
MeHHa~ cTa6HnbHOCTb wara- He xyme 2·10-~ HenHHeHHOCTb ~ 1% 
npH yMeHbWeHH~ eHrHana B 100 pa3. 

AHanoros~e CHrHanbl HHTeHeHBHOCTH qHpKyn~pyiOlllero ny4Ka (I), 
paAHanbHOro nonomeHH~ ny4Ka B KaMepe YCKOPHTen~ (R), HHAYK
qHH rnaBHOrO MarHHTHOIO non~ yeKOpHTen~ (8) OT H3MepHTenbHOi1 
annapaTypbl 3ana 3neKTpOHHKH /33/ noAaiOTe~ 4epe3 nHHei1Hble 
npHeMHHKH-ycHnHTenH/6/ Ha TPH aHanoro-q~$pos~x npeo6pa3osaTe
n~ /AUn, CAM4.05, npOH3BOAeTBO uw~w. BHP/ 18~ np~B~3Ka npoqeeea 
H3MepeHHH K qHKny yeKOp~Ten~ oeyUieeTBn~eTe~ eHHXpOHMnynbeOM 
BKnl04eHH~ BbiCOK04aCTOTHOIO YCKOP~IOUiero Hanp~meH~R / 11 BKnl04eHHe 
B4''/. MoMeHT nepsoro oTe4eTa H nepHOA H3MepeH~i1 3aAaiOTe~ npeo6-
pa3osaTeneM qH$pa-speMR /UBn, CAM 5.02/ 18~ WMnynbe~ OKOH4aH~R 
OTpa60TKH BpeMeHH~X HHTepsanos, leHepHpyeMbiX UBn, 3anyCKaiOT 
AUn. CHrHanbl 11 KoHeq npeo6pa3osaH~~ AUn 11 4epe3 perHeTp npepblsa
HHH /CAM 2.09//8/ nepeAaiOTC~ B HHTep~ei1eHyiO KapTy npep~BaHHH 
3BM, Bbl3~sa~ aKT~BH3aqHIO o6cnymHBaiOlii~X nporpaMM. CnemeHHe 3a 
nop~AKOM BenH4HH~ HHTeHeHBHOeT~ OeyUieeTBnReTCR aBTOMaTH4eCKH e 

~--- -··· - -- • /AI nOMOUibiO napanneJlbHOIU BXOAHOIU pt::fHCTpa /IIDI', \.1-11"1 £.U';)/ -·, 

KYAa nocTynaeT HH$OpMaqHR OT 6noKa Bbl6opa 4YBCTBHTenbHOeTH ~3-

MepeHHH. noKa3aTenb eTeneHH HMeeT 3Ha4eHHR OT 6 AO 12. B nBP 
$HKeHpyiOTC~ TaKme KOMaHA~ MOAH$HKaqHH anropHTMOB pa60Tbl npor
rpaMM, noAasaeM~e e KHono4HOH naHenH nynbTa ynpasneH~~. HH$op
MaqH~ B~BOA~Te~ Ha qBeTH~e TeneBH3HOHH~e AHenneH, yeTaHOBneH
H~e Ha qeHTpanbHOM nynbTe ynpasneHHR yeKopHTeneM, a 3ane 
3neKTpOHHKH, Ha nynbTe ynpasneHH~ HHmeKqHOHH~M KOMnneKeOM, B 
noMeU~eHH~ A03~MeTpH4eeKoi1 enym6~. A~enne~, e03AaHHble Ha 6a3e 
6biTOB~X TeneBH3HOHH~X np~eMHHKOB eep~~ 714, xapaKTepH3YIOTeR 
H~3KO~ eTOHMOCTbiO H B~eOKOH HaAemHoeTbiO B pa6oTe. Xopowee Ka-
4eeTBO OTo6pameHH~ HH$OpMaqHH AOeTHIHyTO yeTaHOBKOH Ha 6opTy 
KamAOIO TeneBH30pa Tpex BHAeOye~n~TeneH e KO~~Hq~eHTOM yeHne
H~~ 150 H nonoeoi1 nponyeKaHH~ eHrHana 10 Mrq. KoHTpaeTHOCTb 
H ~PKOCTb KamAoro KaHana peryn~PYIOTeR pa3AenbHO. A~enneH noA
Knl04eH~ K 3BM e nOMOlllbiO HHTeP$ei1eos WTB-574 171 pa3pa6oTaHHbiX a 
nB3 ow~w. Ka4eeTBO OT06pameHH~ HH$0pMaq~H He Y~YAWaeTeR np~ 
pa6oTe Ha KOaKeHnbH~e nHHHH eBR3H AnHHOi1 AO 350 M. C qenbiO 
AOKyMeHTHposaHHR ~H$OpMaqHH eoAepmHMoe naM~TH ~HTeP$eHea qseT
Horo AHenneR MOmeT B~BOA~TbeR Ha rpa$onoeTpOHTenb HnH MarH~THYIO 
neHTy. 
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PHc.2. ~opMa npeACTaaneHHH HH~OpMaqHH o napaMeTpax ycKo
PHTenH Ha 3KpaHe QBeTHOrO TeneBH3HOHHOrO AHCITneH. 

nporpaMM~ npHeMa, o6pa60TKH H OTOfipameHH~ HH~OpMa~HH, pafio
ra~~He Ha 4ereeproM ypoeHe npep~eaHH~ 3BM EC-1010, npoHSBOA~T 
oficnymHBaHHe KaK THnOB~X 3KCnnyaTa~HOHH~X pemHMOB CHHXp~aSoT
pOHa,TaK H ceaHCOB no 0Tpa60TKe,HCCneAOBaHH~ H OnTHMHSa~HH HO
B~X · pemHMOB YCKOPHTen~. ~OpM~ npeACTaeneHH~ . HH~OpMa~HH H' 3Kpa
He AHCnne~ B nepBOM cny4ae noKaSaHa Ha pHC. 2 /3TOT 
PHCYHOK Hnn~CTpHpyeT pemHM pa6oT~ yCKOpHTen~ C MeAneHH~M B~eo- , 
AOM ny4Ka Ha ne.pBOM CTOne rnaBHOrO ·MarHHTHOrO non~ H 6biCTPbiM 
BbiBOAOM Ha BTOpOM crone/. l-1aMepeHH~ . I, B, R H B~BOA COOTBeTcr
By~~HX rpa~HKOB HHH~HHpy~TC~ 4epes 3 MC nocne Ha4ana YCKOpeHH~ 
H npOHSBOA~TC~ CHHXpOHHO C nepHOAOM 20 MC. B neeo~ 4aCTH 3KpaHa 
HS06pameHa WKana HHTeHCHBHOCTH, B npaeo~ - WKana paAHanbHOrO no
nomeHH~ ny4Ka.Ha ropHSOHTanbHY~ OCb HaHeCeHbl epeMeHH~e OTMeTKH B 
MHnnHCeKYHAax.noA WKano~ epeMeHH Ha 3KpaH BbiBOAHTC~ HH~OpMa~H~ 
06 HHT-eHCHBHOCTH ny4Ka B ~H~POBOM BHAe.B nepBOM CTon6~e npHBOAHT
C~ HHTeHCHBHOCTb B 4eT~peX ~HKCHPOBaHH~X xapaKTepHbiX T04KaX 
~HKna YCKOpeHH~ - Ha 3-~, 20-~, 100-~, 600-~ MC OT Ha4ana yCKO
peHH~, BO BTOpOM CTOn6~e - B 4eT~pex T04KaX, SaAaBaeMbiX Onepa
TOpOM npH SanycKe nporpaMM. B TpeTbeM H 4eTBepTOM CTon6~ax 
no KOMaHAaM C nynbTa ynpaeneHH~ npeACTaBn~~TC~ AaHHble 06 HHTeH-

... 
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PHC.3. HH~OpMaQHH 06 HHTeHCHBHOCTH H paAHanbHOM nono
~eHHH ny~Ka Ha OAHOM H3 y~aCTKOB ~HKna yCKOpeHHH. 

BHOCTH ny4Ka , BbiBOAHMOrO Ha ABe ~HSH4eCKHe YCTaHOBKH : HHTeH
CHBHOCTH 8 TeKy~eM ~HKne, cpeAHe~ H CYMMapHO~ HHTeHCHBHOCTeH 
sa epeM~ 3KcnepHMeHTa /e npaeo~ eepxHeH 4aCTH 3KpaHa perHCTpH
pyerc~ 4HCnO ~HKnOB YCKOpeHH~, 8 KOTOpbiX npOHSBOAHTC~ CYMMHpo
eaHHe H ycpeAHeHHe/. B eepxHeH 4aCTH 3KpaHa a ~H~POBOM BHAe 
noKasaHo TaKme paAHanbHoe nonomeHHe ny4Ka a MOMeHT epeMeHH, sa
AaHHbiH onepaTopOM, H SHa4eHHe MarHHTHOrO non~ Ha OAHOM HS CTOnOB 
rnaBHOrO TOKa YCKOpHTen~. ~HKCa~H~ SHa4eHHH MarHHTHOrO non~ 
npoHSBOAHTC~ ABYM~ C4eT4HKaMH /C41 H C42/, perHCTPHPY~~HMH 
cepHH HMnynbCOB OT B-TaHMepa Ha pacTy~eM (B+) H cnaAa~~eM 
(B-) BO BpeMeHH non~X yCKOPHTen~. C ~enb~ KOHTpOnR CTa6Hnb
HOCTH napaMeTpOB CHHXpO~aSOTpOHa OT ~HKna K ~HKny Ha 3KpaHe 
AHcnne~ OAHOepeMeHHO oro6pama~Tc~ KPHBble L B, R, cooreercrey~

~He KaK TeKy~eMy, TaK H npeAbiAY~eMy ~HKnaM ycKOpeHHR. An~ Ha-
6n~AeHH~ Sa CTafiHnbHOCTb~ napaMeTpOB B Te4eHHe npOAOnmHTenbHOrO 
BpeMeHH peanHSOBaH pemHM HaKOnneHH~ AaHHbiX, npH KOTOpOM C 3Kpa
Ha AHCnneR He npOHSBOAHTC~ CTHpaHHe rpa~H4eCKOH HH~OpMa~HH. 
Bo BpeMR npoBeAeHH~ pafiOT no HCCJleAOBaHH~ CHHXp~aSOTpOHa Bos
MOmHbl ~SMeHeHH~ anrOpHTMOB $yHK~~OHHPOBaHH~ nporpaMM: yBeJ1~4e

HHe 4aCTOTbl Onpoca AaT4~KOB, MOA~$~Ka~~~ WKailbl BpeMeHH npH Bbi
BOAe HH~OpMa~HH, 6onee AeTaJlbHbiH npOCMOTp OTAeJlbHbiX y4aCTKOB 
~~Kna ycKopeHH~ /HanpHMep, Ha p~c.3 noKasaHbl rpa~HKH I ~ R 
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Ha Y4aCTKe OT 3 AO 550 MC YCKOpeHHR B OAHOM H3 pe~HMOB pa6oT~ 
yCKOPHT~nR/ H T.A. 

HcnonbaoeaHHepaccMOTpeHH~xannaparypH~x H nporpaMMH~x 
CpeACTB Ha CHHXp~a30TpOHe n03BOnHnO COKpaTHTb BpeMR HaCTPOHKH 
YCKOpHTenR, yny4WHTb Ka4eCTBO npOBeAeHHR $H3H4eCKHX 3KCnepH
MeHTOB. 
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BonKoa B.M. H AP· MaMepeHHe H KOHTI)OJito HeKOTOJ*"' 9-82-557 
napaMeTpoe CHHXPQtaaoTpoHa OM~M Ha nMHMH c 38M EC-1010 

0nMCaH8 CHCTeMa H3MepeHHR H KOHTponR OCH08HWX napaMeTpoB pe•MMa YCKO
peHHR ~aCTHq Ha CHHXPQta30TpoHe C HCnonb3088HHeM 38M EC-1010: HHTeHCH8HOCTH, 
P8AH8nbHOrO nono•eHHR ny~Ka, MarHHTHOrO nonR yCKOPHTenR. AnnapaTypa HaMepe
HHR HHTeHCHBHOCTH HMeeT ~e OCH08HWe xapaKTepHCTHKH: 1/ ~yBCTBHTenb
HOCTb CHrHanbHWX aneKTPQA08 - 80 MK8/1 •108 an. 38PRA08; 2/ ypoeeHb co6-
CT8eHHioiX •YMOB 8 nonoce ~CTOT 100 Krq + 8, 7 Mrq - 4 MKB; 3/ MaKCHManbHWi:i 
K03ttMqHeHT yCHneHHR - 1 •10 1 ; 4/ AH8n830H HaMepeHHi:i - 5•10 8 - 1 ·1013an.aa
PRA08. MaMepeHHe PBAHanbHOrO no~eHHR ny~Ka npoH3BOAHTCR 8 AHanaaoHe HHTeH
CHBHOc:Telil 5·10 8+ 1·10 11 an. 38PRAOB• B~ee MarHHTHOe none CHHX~30TpoHa 
KOHTponHpyeTCR C nOM~bD perHCTpaqHH KaK aHanoroaoro CHrHana OT HHTerpaTopa, 
TaK H q ... poawx AaHHWX OT 8-Tai:iMepa. 

PaGoTa awnonHeHa 8 fla5opaTOPHH 8WCOKHX aHeprHi:i OH~M. 

C~eHHe ~HeHHOro HHCTMTyTa RAePHWX MCCneAoaaHMi:i. AY5Ha 1982 

Volkov V. I . et al. JINR Synchrophasotron Parameter 
Measurement and Control On-Line with the EC-1040 Computer 

9-82-557 

The JINR synchrophasotron beam acceleration mode parameters (intensity, 
radial position, magnetic field) measurement and control system on-line 
with the EC-1010 computer is described. ~eam intensity measurement apparatus 
has the following main characteristics: pick-up electrode sensitivity-
80 V/1·10 8 elementary charges; internal noise level is 4 p.V in the fre
quency range 100kHz- 8,7 HHz; maximum gain is 1·10 6;measurement range-
5 ·10 8 -1·10 18 elementary charges. Beam radial position measurement is per
formed in the 5·108 ·-1· 1018 intens1ty range of elementary charges. Synchro
phasotron quide magnetic field is measured by means of registration of both 
ana log signa 1 from integrator and dig ita 1 data from B -timer. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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