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AnnapaTypa ynpaaneHHR MeAneHH~M B~BOAOM ny4Ka H3 CHHXpo
$a30TPOHa COAeP*HT CHCTeM~ aHanoroB~X o6paTH~X CBR3eH no TOKy 
e~BOAHMoro ny4Ka 111 H no ero nono*eHH~. 

npH paapa6oTKe 3TOH annapaTyp~ Y4HT~aanHcb oco6eHHOCTH, 
COCTOR~He B TOM, 4TO HeKOTOpaR ee 4aCTb pacnono*eHa B 30He 
orpaHH4eHHOro AOCTyna /AOCTyn B03MO*eH nHWb npH CHATOM YCKO
peHHH/ H nepeAa4a CHrHanoa OCy~eCTBnReTCR B YCnOBHRX CHnbH~X 
noMeX, B03Ae~CTBY~HX Ha nHHHH CBR3eH. 

nepaaR oco6eHHOCTb HaKnaA~aaeT Tpe6oaaHHR noa~weHHOH Ha
Ae*HOCTH H CTa6HnbHOCTH annapaTyp~ H orpaHH4HBaeT B03MO*HOCTb 
nepHOAH4eCKOH nOACTpO~KH; BTOpaR onpeAenReT He06XOAHMOCTb 
B pa~HOHanbHOM pa3Me~eHHH annapaTyp~ H opraHH3a~HH nOAaBneHHR 
nOMeX B MeCTe npHeMa HH$opMa~HH. 

On~T MHoroneTHeH pa6oT~ noKaaan, 4TO npH yMepeHH~x K03$
$H~HeHTax yCHneHHR /B npeAenax CTa/ AOCTaT04HO CTa6HnbH~MH 
H HaAe*H~MH MHKpOCXeMaMH RBnRDTCR Onepa~HOHH~e yCHnHTenH THna 
K140Ya8, KOTOp~e H 6~nH nono*eH~ B OCHOBy pa3pa6oTaHHO~ an
napaTyp~. 

B~XOAH~e aHanoroa~e yHHnonRpH~e cHrHan~ nepeAaDTCR no nHHH
RM CBR3e~ 4epe3 YCHflHTenH M~HOCTH, B~nOnHeHH~e no CXeMe 
CfleAR~e~ CHCTeM~ /pHC. 1/. 3TO o6ecne4HBaeT B~COKy~ T04HOCTb 
BOCnpOH3BeAeHHR CHrHanoa H CTa6HnbHOCTb Hyne~. 

AHanHa xapaKTepa noMex Ha CHHxpo$aaoTpOHe noKaaan, 4TO 
BeflH4HHa HX cy~eCTBeHHO 3aBHCHT OT MeCTa nono*eHHA npHeMHHKa, 
Ka6enbHOro KaHana, B KOTOPOM npono*eHa nHHHA CBA3H, H npOTR
*eHHOCTH nocneAHe~. 0AHaKO o6~HH BHA nOMeX OCTaeTCR nOCTORHH~M 
AflR Bcero CHHXPO$a30TPOHa,H3MeHRDTCR nHWb COOTHOWeHHR aMnnHTYA· 

~.YCHnHTen& MO~
HOCTH AnR nepeAaqu no 
nHHHRM CBR3H auanoro
BMX YHHOOnRpHhlX CHrHa
noa. B~coKaR ToquocT& 
aocnpousaeAeHHR curua
na H CTa6un&HOCTh 
uynn ol5ecnequaruoTcR -
cneAR~eH CHCTeMo8,o6-
pasoaaHHOH YCHnHTe
nRMH Al, Vl H V2. 
Ko3~HQHeHT nepeAaqu 
YCTauaanuaaeTCR c 
OOMO~hiO Rl . 
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Ha~6onee ~HTeHc~BH~e noMex~ o6pa3yOTCR 3a c4eT pa3HonoTeH
~~anbH~X 113eMenb 11 KaK Me>K,qy KopnycaM~, TaK ~ BHYTP~ o,qHoro 
KOpnyca /,qa>Ke Ha paCCTORH~~ HeCKOnbK~X MeTpOB Me>K,qy nepe,qaT-
4~KOM ~ np~eMH~KOM/. HHTeHc~BHOCTb eMKOCTH~x ~ MarH~TH~x no
Mex HOC~T noKanbH~H xapaKTep. 8 OCHOBHOM nOMeX~ co,qep>KaT 
cneKTP 4aCTOT, KOTOP~H MO>KHO no,qpa3,qen~Tb Ha: 

1/ H~3K04aCTOTH~e, nopO>K,qeHH~e TOKOM MarH~Ta rnaBHOrO nonR 
yCKOP~TenR, .C\OXO.CIR~~e B HeKOTOP~X MecTaX ,qo 2,5 ... 3 8; 

2/ noMex~ C 4aCTOTOH 50 r~ ~ KpaTHOH 3TOH 4aCTOTe /100 r~, 
150 r~, 300 r~ ~ 600 r~/, KaK C~HXpOHH~e C CeTbO, TaK ~He
C~HXPOHH~e /OT ~eneH, n~TaeM~X reHepaTopaM~ rnaBHOrO TOKa/, 
c aMnn~Ty,qaM~, ,qoxo,qR~~M~ ,qo 1,5 ... 2 B; 

3/ KOMMyTa~~OHH~e ~MnynbC~ ,qn~TenbHOCTbO 0, 1 ... 0,3 MC, 
B03H~KaO~~e np~ nepeKn04eH~RX BeHT~neH B MHOro~a3H~X B~npRM~
TenRx; pa3n~4H~e 4epe,qoBaH~R ~a3 B B~npRM~TenRX C03,qaOT 3~eKT 
yTpoeH~R 4aCTOT~ nOMeX /900 r~/; aMnn~TY.CI~ ~MnynbCOB COCTaBnR
OT oT 0, 1 B ,qo 3 B ; no,qaeneH~e noMex :.noro e~,qa Bbl3bteaeT 
Ha~6onbW~e 3aTpy,qHeH~R. 

Ha HeKoTop~x y4aCTKax n~H~H CBR3~ Ha6no,qaoTCR noMex~ c ,qeo~
H~M pa3MaxoM~ ,qocT~rao~~M 0,5 8 ... 0,7 B,oT ycKOPRO~~x cTaH~~H. 

Ha~6onee 3~eKT~BH~M cnoco6oM 6opb6~ c yKa3aHHbiM~ noMexaM~ 
np~ nepe,qa4e aHanoroBbiX c~rHanoe RBnReTcR ~cnonb3oeaH~e 
n~H~H CBR3eH, B~nOnHeHH~X B B~,qe 3KpaH~poeaHH~X CKpy4eHH~X 
nap /2/ /Hanp~Mep, Ka6enb KMM-2x0,35/, c nocne,qyo~~M cno>KeH~eM 
c~rHanoe Ha ,q~~epeH~~anbH~x yc~n~TenRx /e y>Ke ~Meo~~XCR 
n~H~Rx c y,qoeneTeop~TenbH~M ycnexoM MO>KHO ~cnonb3oeaTb ,qea 
KOaKc~anbH~X Ka6enR, O,q~H ~3 KOTOp~X BKn04aeTCR KaK KOMneHca
~~OHH~H /p~c. 3//. 

Onepa~~R cno>KeH~R ocy~eCTBnReTcR c noMO~bo onepa~~OHHoro yc~
n~TenR /K140Yn8/ B .CI~~~epeH~~anbHOM BKn04eH~~ ~ C ,qOBOnbHO 

dB 
10 

10 lc5&j f 
10 101 101 ,?~+ 105 to' ,o, h~ 

PHc.2.0nepa~HOHHMH ycHnHTenh B .CIH~epeH~HanhHOM BKn~~eHHH ,qnH 
no,qaaneHHH CHH~a3HhlX noMeX B WHPOKOM ,qHana30He ~aCTOT. llo,qcT
POHKa Ha HH3KHX ~aCTOTaX /,qo 300 r~/ OC~eCTBnHeTCH C noMO~h~ 
pe3HCTOpa R5,na BhlCOKHX- c noMO~h~ TPHMMepoa. 
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PHc.3. ~YHK~HonanhHaH cxeMa annapaTYPhl BbJpa6oTKH 
ToKa ny~Ka H nanpH~eHHH-ananora ero nono~eHHH na 
BhlBO,qa H3 CHHXpo~a30TpOHa ITB3. 

U.- Un 
u,+Un 

cHrnanoa 
~aCTKe 

w~poK~M ,q~ana3oHoM no,qaeaeM~x 4aCTOT /p~c. 2/. Tpe6oeaH~R K 
W~POKOnonOCHOCT~ onpe,qenROTCR Heo6xo,q~MOCTbO no,qaeneH~R KOM
MyTa~~OHH~X ~MnynbCH~X noMeX. 

HcT04H~KOM ~H~OpMa~~OHH~x cHrHanoe ,qnR annapaTyp~ ynpaene
H~R Me,qneHHbiM B~BO.CIOM RBnReTCR MHOronpOBOn04HaR KaMepa, pa6o
TaO~aR B nponop~HOHanbHOM ~n~ ~OH~3a4~0HHOM /B 3aB~C~MOCT~ OT 
~HTeHC~BHOCT~ ny4Ka/ TOKOBOM pe>K~Me, B~nonHRO~aR TaK>Ke ~YHK~~~ 
~3Mep~TenR npo~~nR/SI. nnR nony4eH~R ,qaHH~X 0 nonO>KeH~~ ~ TOKe:' 
ny4Ka KaMepa co,qep>K~T 3neKTpo,q~,o6pa3oeaHH~e ,qeyMR rpynnaM~/no 
15 e Ka>K,qoH/ 3aKopo4eHH~x Me>K,qy co6oH eepT~KanbH~x npoe6no4eK. 

~YHK~~oHanbHaR cxeMa e~pa6oTK~ c~rHanoe TaKa ny4Ka ~ ero 
nono>KeH~R np~Be,qeHa Ha p~C. 3. C~rHan~ TOKa, nponop~~OHanbH~e 
Kon~4eCTBY 4aCT~~. npowe,qw~x e o6nacT~ 3neKTpo,qoe KaMepbl, 
yc~n~eaoTCR 3neKTPOMeTp~4ecK~M~ yc~n~TenRM~ ~ 4epe3 yc~n~Ten~ 
MO~HOCT~ YM1 ~ YM2 nocTynaoT Ha n~H~O CBR3H f 1 I -200 M/, e~
nonHeHHYO B B~,qe 3KpaH~pOBaHHO~ CKpy4eHHOH napbl. np~eMH~K~ 

pacnono>KeH~ B 3ane ynpaeneH~R YCKOp~TeneM ~ COCTORT ~3 CYMMa
TOpOB 13 ~ 14 , KOMneHC~pyo~~X C~H~a3Hble noMeX~. 04~U~eHH~e 
OT noMex c~rHanbl ~cnonb3YOTCR ,qnR nony4eH~R ~H~OpMa~~~ o nono
>KeH~~ B~BO.CI~MOrO ny4Ka. C 3TOH ~enbO ocy~eCTBnReTCR HOpMan~3a
~~R c~rHana ~ o,qHoepeMeHHoe ~cKno4eH~e ~3 Hero epeMeHHOH 
CTPYKTyp~. nenR~~e ycTpOHCTBa B~nOnHeH~ Ha M~KpOCXeMaX THna 
AD433J, ocy~ecTenRo~~x ~YHK~~o ,qeneH~R ,qeyx nono>KHTenbH~x 
HanpR>KeH~H 141 .C~rHan cyMM~ ,qnR ,qen~TeneH o6pa3yeTcR c noMo~bo 
cyMMaTopa 15. B~xo,qH~e HanpR>KeH~R ,qenR~~x ycTpOHCTB 4epe3 yc~-
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nHTenH MO~HOCTH YM4 H YM5 no nHHHH CBA3H e sf- 500 M/ nepeAa
~TCA Ha CHCTeM~ ynpaaneHHA MarHHTOM. C noMO~b~ cyMMaTopa I6 
OCy~eCTBnAeTCA 04HCTKa CHrHana OT nOMeX, OKOH4aTenbHOe ~OPMH
poaaHHe HOpManH30BaHHOrO CHrHana OWH6KH B nonomeHHH ny4Ka Ha 
KaMepe nHK-B B BHAe (UJJ -Un )/(UJJ+Un)' rAe un H UJJ -HanpAme
HHA, nponop~HOHanbH~e KOnH4eCTBY 4aCTH~, npoWeAWHX 4epe3 npa
Bblilt H neB~M 3neKTPOA~ MHOronpoaon04HOM KaMepbl nHK-B. npHMeHe
HHe ABYX YCTpOMCTB, KaK yme 6~no OTMe4eHO BbiWe, o6ycnoaneHO 
TeM, 4TO MHKpocxeMbl THna AD433J pa6oTocnoco6H~ m1wb npH 
nonomHTenbH~x BXOAHbiX HanpAmeHHAX. ,l\nR paapeweHHA Heonpe
AeneHHOCTH THna 0/0 /B03HHKa~~eM npH OTCYTCTBHH CHrHana B nay-
3e MemAY pa604HMH ~HKnaMH YCKOPHTenA HnH npH CHATHH ny4Ka/ Ha 
AenHTenbHbl~ axoA MHKpocxeM noAaeTcA He6onbwoe nonomHTenbHoe 
HanpAmeHHe /T.e. UJJ+Un+ eo/, KOTOpoe BHOCHT HeKOTopy~ 
owH6Ky npH pa6oTe c Man~MH CHrHanaMH I e 0 =50 MB/. 

CHrHan, nponop4HOHanbHbiH TOKY ny4Ka, Bblpa6aT~aaeTcA cyM
MaTopoM Il H 4epea ycHnHTenb MO~HOCTH YM3 no nHHHH caA3H 
f 2 I- 200 M/ nepeAaeTCA a san ynpaaneHHA ycKOPHTeneM. nocKonbKY 
a Ka4ecTae f2 Hcnonbsoaanacb yme cy~ecTay~~aA nHHHA, Bblnon
HeHHaA Ha KOaKCHanbHOM Ka6ene, AnA noAaaneHHA noMex, aoa
HHKa~~Hx OT pa3HOnOTeH4HanbHbiX 3eMenb, npHMeHeH BTOpOH, KOMneH
Ca4HOHH~H, KOaKcHanbHbiH Ka6enb. Ka6enH nOAKn~4eHbl K CYMMaTopy 
I2, C B~XOAa KOTOporo CHHMaeTCA 04H~eHHbiH OT noMeX CHrHan, 
nponOP4HOHanbHbiH KOnH4eCTBY 4aCTH4, npoWeAWHX 4epe3 BC~ KaMepy 
nHK-B /T.e. TOKy ny4Ka/. B nocneAy~eM 3TOT CHrHan HCnOnb3yeT
CA B CHCTeMe o6paTHOH CBA3H, OCy~eCTBnA~~eilt CTa6HnH3a4H~ aM
nnHTYA~ TOKa ny4Ka H noAaBneHHe nynbCa4HH B HeM npH MeAneHHOM 
B~BOAe /1/. 

'0TAenbH~e ~parMeHTbl CXeM~ PHC. 3 3KCnnyaTHPOBanHCb B Te4e
HHe HeCKOnbKHX neT H noKa3anH BbiCOKy~ CTa6HnbHOCTb H HaAemHOCTb: 
CO BpeMeHH ycTaHOBKH annapaTypbl Ha ny40K YXOA Hyneilt He npeBbiCHn 
4-5 MB, OTKa3bl He Ha6n~AanHCb /apeMA pa60Tbl OnHCbiBaeMOH an
napaTypbl no4TH nonHoCTb~ coenaAaeT c roAOBbiM apeMeHeM pa6oTbl 
YCKOPHTenA/. 

.QocTHrHyTo noAaaneHHe nOMex a 50-100 pa3. 
B onHCaHHOM o6DeMe annapaTypa BBeAeHa a 3KcnnyaTa4H~ a Ha-

4ane 1981 roAa. 
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,. .. , CHKoneaxo B.~ •• T~eHKo B.n. AnnapaTypa a~a6oTKR 9-81-299 
CHrH&nOB.06paTHOA CBftSR B CHCTeMe ynpaaneHHR MeAneH~ BWBOAOM 
nyqKa RS CHHXpo~a90TPOHa n83 

.OttHcaaa annapaTypa, swpa6aTWS~aft cHrH&nw, nponop~oaan&~e 
TQXy swaeAeaaoro nyqxa H aanp.uteHHJO-aaanory era nonolJ:eHHft aa 
yqacTKe BMBOAa. Ha~pMa~g DPeAHasaaqeaa Anft Hcnon&SOBaHHft B 
aa.norOBNX o6paTHNX CBRSftX CHCTeMW ynpaaneHHft M8AneH~ BWBOAOM 
HS·.~HXP~asoTpoaa. llpHBeAeiiW Aa~e o noMexa~, H&H6onee xapaK
Tel~ AnH 9TOro yCKOpHTeJift, a TaKJKe CX8MJol KaCKAAa DOAaBneHHH 
C~9HNX noMex, BOSAeACTB~ H& nHH~ C8ft9H, CT86HnbHNX 
yc~eA MO~OCTR H WYHK~OH&n&Haft cxeMa annapaTYPY. 

'' ' 

Pa~oTa BYDonaeaa B ITa6opaTOpHH awcoKHX saeprHA OHXH. 
'''J-. 
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~ikolenko V.f., Tishchenko V.L. Apparatus for Produc- 9-81-~9 
Eing Fee~back Signals in Control System for Beam Slow Extractio~ 
of th!! HEL Synchrophasotron 

The apparatus producting signals proportional beam current 

~
d beam position on the extraction section are described. lnfor 
tion is intended for feedback of extraction beam control sys
m of the ~ynchrophasotron of the Laboratory of High Energies. 
e data on typical noises is given. The circuit diagrams of 

eduction unit for suppression of synphase noises affecting the 
ignal line, of stability output power unit and functional cir-
uit of apparatus are presented. 

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