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npl-1 ausone nyl.tKa H3 KOJ1bua C~HXpO$a30fl'Ot'têi 119.3 c:. nOMbí4bld 
H30rHytoro MOHOK~HCiann~/i/ no~e~naéb HeOÔ~ÓÁ~Moctb rt~êU~á~o~~ 
!'fOro H3MepSHHft tOKoé <f>3Y CUa-fHtHJ1IfRU~OHHbro C4êT.4Hf<B, npê,t:tHas'" 
Ha4éHHoro ~nR KoHTPOIf~ HHt~H~~eHOCT~ ~biBoA~~drO HY4Kêi.C 3tOH 
ueneio 6blft paapaõcrtaa cne4l-1aflbHb1H r.1H'rerpa"top 1C1t<a, 'aaêCHê"'j;fEh~iO'" 
~1-1i1 WHPOKHe1 AHHaMU4ect<Hi1 AH~nà~oH ~~M~P'~HH~ H oõnaj;\élRjIt.tHi1 (3&t(;O

K()'J:1 T04HOCTblO. 
n04TH Bce H3SêcTH~e cxeMW HHierpélt6poe TOKB pae~'ê~t Mo OA~'" 

HdKoeOMY r1p~ti~Hr1Y. J.13Mep~éMbIH tOK HHiEH··pHPYêtc~ C NaMOI4"iO one
pêiUHoHHóro YCHn~fenA, oxSa~eHHbra eMKocTHOH o6pá1HO~ cêA3b~. 

B~OAHO~ rOI< kOHBepfHPYéiCR s' 3neKipM4éckH~ nOTeH~HdIfj oÁpaáY~-' 
lqr-1~Cft Hd BhlXO'Aé onepauaouacro YCHJ1~iéJi~ no Npt1H4HHY~ V=t/c !í(t)dt. 
3aTéM ~to1 nOiéHUHan MOH~Top~pyeTC~ c HO~O~b~ f(OMnapaTopa Ha
npflmeHHfI, H S' MOPiiéHT AOcfH>KeH~~ YPQSt-fR nopcra Sblpa6ãtbféáerf:CfI 
~M"yn~c'ç 3aAaHH~ AIfHTenbHOCT&~(r) a-f, ~Mnn~TY~O~ tOKêi 1, ~oto~ 

p~~ CQPBcblsae"t Hà'kONtfeHHbri1 Ha éMKõéTH gapffA (Q =:.{ . t). CKO'poCt'b 
8b1pa6oTKH HMnynb'cos cõpoca 3atHIAà, Pê"'l'1c+Jj~p'yeMas:t c ríOMOll\blb 
nepeC'4STH&." YCfpO~CT9; nportopijUoHatrbHéI ~3Mep~ê'MOH Sé/tH~f'fHê 

BxoAHoro tOKéI. 
I O'fJ'f~"HTéJ1bHO~ 4'eptoH Pél3HblX pêaJ1~3àUH~ HPlTét"pêlfôpOS fdKB 

ASflReTC# cnocoõ 'c6pocéI HaKonneHHorO 'ga~f1Aa. BeflH4HHbl yTe4K~1, 

Hêil.tc1I1&HOrO .roxa 6~noJ111pHbrx tpaH3HcTopoÊi AdcfHraIG1 S f.la(,;1'0IftUêé 
épeM~ 1d-12710-1~A~ E~f1U TaKO~ Tpa~g~CTOP aKn~4Hfb á ~HâéPéHbM 

It 21 f.l 

pemHMé; TO TOKr-1 ,~a4K~ yMeHbwêlTCH COt~dcMO ypaaHéMH~ 36epca
MOJfJf~: 

_ q...~V 

13 
t Etf211]='1(sa  .( 1 -e. k· l'), 

rAe h21f ~ h:HN ~SjU1IOtCR COOTéê1cTSêHHO HHgepcHblI"t H HOpManbHb/M, 
K03<tlll>~4HeHiaMt1 YCl-1'néH~fl' fOf<a TPãH31i1~t"opa/2/. O'nli1caHHbli1 HHTérpa
TOp roxa pet3pa6oTàH' c ~~t1om,30aaHHeM SltayecTge 311eKTpOHHbIX 
KfI104ew 6r-1n~hnpH&IX iJ)élkSHCTOPOB, SKflI04ef'lHblX a HHSéPCHOM pe>Kl-1
Me. npHHUMn~aJ1bHaR CxeMB ~HTerpatopá not<a3àHa Há pHc.l. 

Bbl4HTaHHe t-tàKonneHHoro 3apR'Aà' ocyurec'r anaercn CIfêAYról4HM 06'" :~ 

paaox, K..?,..mne.MéHTapHbl~ 1paH3HctoPbl T t ~ '1'2 paôoracr sKa....ecr ae 
nepexrnovarenea TOKa. a Cc>C+OflHHH' nÓKO~ OHH HéfXPARTCR a HH9'êP'c" 
HOM pemHMe npH nepexoAax S-3, cMél4e~H~X Ha 100 MB. B 31U* y~
nOBHflX 3$cfl'eKTHBHa~ yie4t<a TOKa f1~mReTCfI CYMM'(')i:1 pa3Ho3HáéíHblX to
KOB KOMn.neMeHtapHblx TpaH3HCTopOB H npaKTH4êcKl'l' KOMnêHc~pyeTCR. 

HMny.nbC c6poca népeaOAHT OA~H H3 3THX TpaH3~ci6pOB B aKiHBHoe 

COCTOflHHe, npH KOTOpOM fH~':OA HHTerpaTopà nonaer ca InOIfom~ienb

0-'9"ht t ..•.•• " _ I t ,;.,. r 1• _. J

~U(§,~"HÍ!i":::: ~'! :"-'~<''''''~fl" I• ..~ L ••\.u<l';h~~ 

~ r3,~::'A ,j~~ • _::H,~ 
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'PHc.l. npHHI~HnHa.JIbHaH CXeMa HHTerpaTOpa T.~Ka.. 

H~~ ~n~ otp~~aTenbHW~ nOCTO~HHW~ TOK Ha.~npeAeneHHOe BpeM~~ 

AMnn~TYAa 3TOrO TOKa paBHa: 

UR + U-U5 3 A
I~· . ,
 

RE
 
rAe UR - onopHoe Han~~~eH~e ~3 npe~~3~OHHoro MCT04H~Ka n~TaH~R 

12 B, U6 3 - Hqnp~~eH~e nepexoAa TpaH3~CTOpHOíO Kn~4a B aKT~BHOM· 

COCTP~H~~, Ua - Hanp~~eH~e Ha npOBOA~MOM A~OAe. 

TaK KaK U6 3 ~ UA ~MeIOT nporaaononoxuue 3HaK~, npOMCXOAMT 
04eHb xopowa~ TeMnepaTypHa~ KOMneHca~M~. BXOA MHTe~paTopa Haxo
AMTC~ Ha ypoaae B~pTyanbHo~ 3eMnM, ~ TpaH3McTopHbl~ KJlIO~ BMeCTe 
c conpOTMBJleHMeM R E 06pa3YIOT cTa6MJlbHbl~ MCT04HMK r oxa . 

nOJlynpoBoAHMKOB~e onepa~~OHHWe ~C~Jl~TeJlM C MMHMMaJlbH~M TOKOM 
YTe4KI-1 no BXOAY p<eaJlM~YIOTCR' C npl:1MeHeHMeM Ha BXOAe YCMm1TeJl~ 
nOJle~oro TpaH3MCTopa. B on~cw~aeMO~ cxeMe npMMeHeH onepa~MOHH~~ 

YC~Jl~TeJlb TMna 140YA8. KaK KOMnapaTOp Hanp~~{eHM~ MCnOJlb30BaH 
np~eMHMK JlMHM~ SN751ü7, OTJlM4alO~~~C~ 04eHb xopowe~ C~a6MJlbHOCTblO 

,noporOB. B Ka4eCTBe BpeM~3aAa~~Mx 3JleMeHTOB np~MeHeHbl ~AHOBM6pa

ropu TTn runa SN7412 I, xapakrepaayouiaeca M~HMMaJlbHbIM r eanepa
TypH.blM ~ apeMeHl;-lblM Ape~<poM. 

4YBcTBMTeJlbHOCTb cxeM~, T.e. M~HMMaJlbHW~ KBaHT 3ap~Aa, npM 
KOTOpOM cp~6aTwBaeT cxeMa c6poca, paB~a: 

U R	 -8 
Q K = r . -.- = 10 ICn: , , R 

E
 

4TO COOTBeTcTByeT TOKY 10 HA.
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),~.	 PHC. 2. BJIOK-CXeMa CHCTeMbI vnpaanenaa H HH,D;HKaIJ;HH
 

YCTpoHCTBa.
t, \ 
~	 CxeMa CHM~eTp~4Ha H pa60TaTb OTnonHOCTbn MomeT KaK OTpH4a
I TeJlbHbIX, TaK M OT nOJlO~MTeJlbHbIX l:Q..KOB.

'1'(' I" HHTerpaTOp TQKa c~a6~eH M.Horo<t>YHK~MOHaJlbHol::i cxeaoü ynpaa
: JleHM~ M MHAMKa~MM, 4TO nOKa3aHO Ha pMc.2. npeAYCMOTpeHW pa3JlM4
, Hwe pe~MMbl paõoru YCTpO~CTBa. Paapeureaae Ha pa60TY Mo~eT npOMC

11 'XOAMTb BpY4HYIO /KHonKaMM IICTapTII M IICTon"/, OT aueun-er-o caruane 
'7 IBopOTa", a r aiose OT BF-IYTpeHHero reaeparopa WMp~Hbl BOpOT, pa-

i," õoraoutero B AM~na30He AO '1 ,5 c c uiarox 100 MC. ~1HM~M~poBaHMe
 
\ Bblpa60TKM ~HYTpeHHMX BOpOT ocy~eCTBJl~eTC~ MJlM no BHeWHeMY CMr

-' HaJlY "C'T'apT II, MJlM aBToMaT~4ecKM, c MHTepBaJlOM 2,5 c. 
I 
I ,II06HYJleHMel l nstTMAeKaAHoro nepecuer áor-o YCTpo~cTBa Mo~eT
 
I"

I, 
, 'QPOMCXOAMTb BpY4HYIO, no BHeWHeMY MMnYJlbCY MJlM aBTOMaTM4eCKM,
 

t 
\ 

B Ha4aJle Ka~Aoro MHTepBaJla M3MepeHM~. 

Ha nepenueã na-rena YCTpo~cTBa YCTaHOBJleH 'CeMI;1CerMeHTHbl~ 

n~TI;13Ha4Hbl~ ~1;1<PPOBO~ I;1HAI;1KaTOp 1;1 Tplf1 CBeTOAI;10Aa, YKa3bIBalO~I;1X '\lo

I .. Ha non~pHOCTb 1;13Mep~eMoro TOKa ~ COCTO~HMe pe~I;1MOB pa60T~. r TaKI;1M 06pa30M; OnI;1C~BaeM~~ np~60p ~BJl~eTC~ nOJlHOCTblO aBTO
HOMH~M YCTPO~CTBO~, B~nOJlHeHHWM B ~4e~Ke KAMAK ABO~HO~ WI;1PI;1HW.t~ ~ Ha pl;1c.3 nOKa3aHa 3aBMCI;1MO~Tb ~KOpOCT~ C4eTa I;1HTerpaTopa., 
B <t>YHK~1;11;1 BXOAHoro TOKa. MaKCMMaJlbHa~ BeJll;141;1Ha 1;13MepeHI;1~ npl;1

11 60pa COCTaBJl~eT 2.10- 4 A, npl;1 I;1HTerpaJlbHO~ HeJlI;1He~HOCTI;1 0,2%. 
.. npl;160p Mo~et TaKme pa60TaTb B Ka4eCTBe npe~w31;10HHOrQ ~1;1<t>
I 

poaor-o BOJlb TMeTpa. tlJl~ 3TO~ uena npeAH~~HaHeH che4.l;1aJlb,Hbl~ BXOA,
~ 
,.I	 3 

'..~ " 
l 
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nMTEPAlYPA 

30 40 SO I 

NO KOTOpoMY HanpR*eHHe nOAaeT
Cft Ha BXOA HHTerpaTopa 4epe3 
conpoTHsneHHe 100 KOM. npH 
TaKoH BenH4HHe cOnpOTHBneHHft 
YCTpoHCTBO n03BonneT H3MepftTb 
Hanpft*eHHe AO ~50 B. 

PHc.3. CKOPOCTb CqeTa yCTPO~
CTBa B ~YHK~ BXO~Horo TOKa. 

1. ASAeH4HKoB B.B. HAP. KpaTKHe CO~eHHft OHnH, Wl-8~, AY6H8, 
1984, c.3. . . 

2. Glass F.Ii. et al. IEEE TRans. on t~ucl.Sci., 1967,"5-14, 
No.1, p.143. 
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fySHK 3 •• P~OB ~.H. 
UH~POBO~ HHTerpaTOp TOKa' 

13-85-63 

OnH~BaeTcH ~~POBO~ HHTerpaTop TOKa, paspa60TaH~ 
c ~enb~ npe~HsHOHHoro HSMepeHHH TOKOB ~3Y C~HTHnnH~OHHOro 
CqeTqRKa, npeAHaSHaqeHHWH AnR KOHTponR HHTeHCHBHOCTH nyqKa 
B 3KcnepHMeHTe no B~BO~Y nyqxa K3 Konh~a CHHxpowasoTpoHa nB3 
C nOMO~b~ H30rHYToro MOHOKPKCTanna. YCTpOHCTBO B~OnHeHQ no 
npHH~Kny c6poca HaKOnneHHOro sapHAa H o6n~aeT HHTerpanbHo~ 
HenHHeHHOCTb~ He x~e 0,2%, qYBCTaHTenbHOCTb~  10-9 A. RuTer 
paTOp cHa6~eH MHor~HK~HOHanhHOH cxeMO~ ynpaaneHHH H HHAHKa
~HH H HBnaeTCR nonHOCTh~ aBTOHOM~ YCTPOHCTBOM. 

PaOOTa B~nonHeHa B na60paTopuH B~COKHX 3Heprmi OHHH. 

CoolS_HIIe 06"'~HeHHoro HHC:THTYT4 JI~epllNX Hc:c:neAOB4H11A. llyCSHa 1985 

nepeBO~ O.C.BHHorp~oBoH 

Guzik Z., Ryzhov V.N. 13-85-63 
A Digital Current Integrator 

A digital current integrator designed for accurate PM
tube current measurements intended for controlling the beam 
intensity in an experiment on the beam extraction out of the 
JIKR syncbrophasotron using bent crystal is described. The 
device is based on the principle of charge resetting and is 
characterized by integral linearity better than 0.2% and 
sensitivity of 10-9 A. The integrator is equipped with multi
functional controlling and indication circuitry and is fully 
autonomous. 

" The investigation has been performed at the Laboratory 
of High Energies. JIKR. 

to..unic:ation of the Joint Institute for RQ~lear lesearcb. Dubna 1985 


