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R,llepHLtX, HCC1IeAOB8HHH .Ily6Ha, 1991 

,..) 

;:, 

nP06flEMbl nonYLJEH~~ 6ECCTPYKTYPHOfQ. 
BbiBOtlA nYLJKA 

tlnH OOnbW~HCT8a ~~3~\.teCK~X 3Kcnep~MeHT08 8 pem~Me MeAneHHO
ro 8~80Aa TpeoyeTcR pa8HOMepH~~ 80 8peMeH~ nyYoK. B ~Aeane ero 
MomHo obrno Obi npeAcTa8~Tb KaK npHMoyronbHbl~ ~Mnynbc, 3anonHeH
Hbl~ YaCT~4aM~ TaK~M oopa30M, YTO OTCYTCT8yeT 8peMeHHaR CTPYKTy
pa, T. e. c 11 rnaAK~M 11 pacnpeAeneH~eM YacT~4 80 8peMeH~ 8 npeAe7. 
nax ~M·riyflbca 8bi80Aa: tln.R ycTpaHeH~R T. H. 11 M~KPOCTPYKTYPbl11 -

MOAYnR4·~~ TOKa OOOpOTHO~ YaCTOTO~.- 8bi80A OCYllleCT8nRnCSl Oe3 yc.:. 
KOPSliOlllero Hanps:~meH~Sl. 0AHaKo ~ 8 3TOM cny'-tae Ha6nroAaeTcs:~ rny-
6oKas:~ MOAYnR4~Sl TOKa nyYKa 3a CY~T Hepa8HOMepHOfO 80 BpeMeH~ 
~3MeHeH~.~ - ,noKa3aTenR no!l.fl np~Bbi80Ae.' 6 ·~ • 1~1 . ABTOpbr rnp~se
AeHHbiX ny6n111Ka4~~ OObRCHHIOT. 3TO SlBneHVIe VI ~OpMynvrpyiOT Tpe6o8a
HVIR K CVICTeMaM ~OpMVIPOBaHVIH MarH~THbiX none~, CBOAfllli~M MOA,YnR-
4~10 TOKa nyYKa K MVIHVIMYMY (npvrHstTOMY ypo8HIO 20%) •. B. COOl:BeTcT.:.' 
8111~ c 16 

• 
9 

• 
10 1 8 . npo4ecce MeAneHHoro BbiBO/J.a 4vrpKyn~p~~e' YaCT~-

4bl Bbi80ASlTCH 1113. COCTOSlHIIIR YCTO~Y~B~X Kone6aH~~ nnaBHbiM nOABe~ 
AeH~eM IIIX 6eTaTpOHHOH '-laCTOTbl Kone6aHVI~ K pe30HaHCHOMY 3Ha'-le.-· 
Hll1ro. Qi ·= ·2/3~ MrHo8eHHas:~ 8envrYII1Ha· ior<a BbiBeAeHHoro ny'-li<·a· onpe:.: 
AenReTCSJ'npl-t, 3aAaHHoi1·nnOTHOCTVI pacnpeAeneHI!1Sl aMnni!1TYA CKOp~ 
CTbiO 1!13MeHeHVIR'. noKa3aTens:~ nonsi : ( dn/dt) 8' oonaCTVI ~ B KOTOPOH ' ' . 
HaX:oA~TcR nyyot<.' •. HepaeHoMepHC>c.Tb aQxlleKTIII8Horo }Ha'-teH~R,:noKa3a:..' 
TenR nonR (ri} MO>HeT 06bRCHRTbCsi nORBneH1!1eM' KOrepeHTHbiX HI!13KO- · 
YacToTHbrx (25+600 f4) paA~anbHbiX KoneoaHI!1~ (i:tpomaHV1~) ny'-IKa 
Ha CTOne, rnaBHOro. nonR, .KOTOp~e np1.1 HaflVI'-1111111 HaKnOHa' n no paAIIIY
cy ( cer<cTynC>n.r:,H·o~ • cocTa8nRrouie~) np~·80ART • I<: AOnoilH1!1TenbHblf'l, 
CI!1HXPOHHbiM (:. 3TI!1M~ ~acioTaMI/1' ObiCTPbiM 1!13MeHeHVIHM n •. noR8neHI!1e 
TaKIIIX KorepeHTHbrx · KoneoaH~~ ·rvro!Ke.T ooycnasniiiBaTbcR riy_nbca41!1HM~ · 
rnasHoro: non st. ycKOpiii:Te'ps:~. L-In~ ~'~{'TQKax '·P.~3C?':l~~CHbl~ ~ ooMO_TQK ·•· · · 
( PQM..::l; 2), ecn·~ OHIII npeBbiCRT 'AonyCTIIIMbl~ npeAen, KOT.Opbl~ COCTa8-
nReT (nplll 20% MOAYnst4111111) : . . .. . . . ' 

· .l{ns:~ nonS~ rna8Horo iot<a:· • .· 

F, [4. 

L!B/B 

liB, rc 

. 50 

1,1·10- 6 

'1 1·10- 2 

' ' 

s7··io- 7 
' . " 

. ' ' 

1 ,9·10- 7 

5;7•10: 3 1;9~lo- 3 

Ob'\tz: •• , :;;•iij_fi ':.KRC'i'ln'JT I 
U"!,BldX liCf .,f.JlDIIUd 

6l1S1fi-IOTEKA ----- ----. -· 

9,5·10- 8 

·9,5·10_ 4 •• 



tJ.ns:~ ToKa B pe3oHaHcHo£1 o6MOTKe POM-1:. 

F, r4 50 100 300 600 

t~Il/Il 1,5·10-" 7,3·10- 5 2,4·10- 5 1,2·10- 5 

t~I 1 , A 6,4·10- 3 3,2·10- 3 1,1·10- 3 5,3·10-" 

tJ.ns:~ ToKa B pe3oHaHcHo£1 o6MoTKe POM-2: 
• 

F, r4 50 100 300 600 

lli 2/I 2 1,5·10- 3 7,3·10" 4 2,5·10- 4 1,2·10-" 

t~I 2 , A 0,31 0,15 0,052 0,026 

AHanorll1'-tHOe Bflll1fiHII1e MOryT OKa3biBaTb noMeXII1, HaBOAII1Mble Ha nii1-
HII1111 ;css:~3e£1 B annapaType ynpasneHII1fl MeAneHHbiM BblBOAOM. .,_ 

XAPAKTEP~CH1K~ .~CTOl1H~KOB. MOtJ.YmlU,~~ 
.TOKA nY~KA . . 

1. noMeXII1 ~a flii1H111fiX. CBfl3111 onpeAenfi~TCSl.pa3HOnOTeH~II1anbH~MII1 
11 3eMnfiMII1"·~· o6ycnosneH~ pa3Me~eH~eM c~nosoi.1.annapaTyp~ s-pa3-
nll1'-tHblX,.'-tacTflx y.cKOPII1TenbHoro ,KoMnneKca. KaK noKa3anll1 1113Mepe-
HII1fl ,. pa3'H6CTb noTel-14111anos Mel!{AY· ."3eMnfiMII1" nepsoro 111 BToporo 
Kopnyca C '-taCTOTOC-i L\111Kna 111 50 r4 COCTaBnfleT ,1, 5+2 B; Ha. '-taCTO-:
TaX 300 ,111. 600 rl\ OKono 0, 2+0, 3 B. noMeXII1, B03HII1_Ka~ll1e OT pa3HO
noTeHL\111anbHblX 11 3eMenb" Kopnycos N~ 1A 111, N~ 2, 6onbwe. B 3+4 pa3a, 
111·cneKip ~TII1X rio~ex w111pe. OTMe~..taeTcfl Han1111..t111e 3neKTpll1~..tecK111X 
(eMKOCTH~X} 111_~arH111TH~X 111CTb'-tHII1KOB noMeX, o6ycnosneHH~X npo
KflaAKO~ flii1H111£1. cB$!3e~ B nons:~ X Cll1fl0BbiX KOMMYHII1KaLJ,111~. 

BecbMa cy~eCTBeHHbl£1 BKnati, B MOAYflfllJ.II1~. TOKa. ny~..tKa BHOCfiT 
KOMMYTal\1110HHble VJMnynbCbl Afl111TenbHOCTb~ 0, 1 +,0, 3 MC, _. B03HII1Ka~ll1e 
np111 nepeKn~~..teHII1111.BeHill1ne£1 B MHoro~a3H~x B~npfiMII1Tens:~x. 

Ha HeKOTOpblX y'-taCTKaX flii1HII1£1 CBSl3e£1 Ha6n~Aa~TCfl nC>fV1~~111 OT yc~ 
K0pfi~II1X CTaHI.\111£1 C aMnnii1TYA0£1 AB0£1Horo pa3Maxa, AOCTII1ra~~e~ 
0,5+0,7 B' 1

'. 

Ha1116onee 3~~eKT111BHblM cnocoooM 6opb6bl c yKa3aHHblMII1 noMexaMII1 
np111 nepeAa'-te aHanoros~x c111rHanos s:~sns:~eTCfl 111cnon~3osaH111e nii1H111£1 
CBfl3111, B~nOnHeHH~X B B111Ae 3KpaH~poBaHH~X CKp~'-t~HH~X- nap 121 

(Hanpii1Mep, Kaoenb KMM-2x0,35} c n'ocneAY~II1M cnol!{eHII1eM c111rHanoe . ' 

/' 

l 

-: 

• 

Ha All1~epeH4111anbHbiX .YCKOPII1Tens:~x. HecKonbKO MeHee 3~~eKT111BHo 
111CnOnb30BaH111e ABYX KOaKCII1anbH~X Kaoene~, OA~H 1113 KOTOp~x Cll1r
HanbH~£1, a BTOpO~ BKn~~..taeTCfl KaK KOMneHCaLJ.II10HH~~. 

Onepa4111R cnol!{eH111R ocy~ecTBnfleTcs:~ c noMo~b~ onepaLJ.II10HHoro 
YCII1fl111TenR B A111~epeHL\111anbHOM BKfl~'-teH111111 C AOBOflbHO WII1POK111M A111a
na30HOM noAasns:~eMbiX ~..tacToT ( OT 1-iynR ti.o :4 Mru.}. · Tpe6osaH111fl K WVJ
poKononocHOCTII1 onpeAenR~TCfl He06XOAII1MOCTb~ noAaBneH111fl KOMMYHII1-
Kal\1110HHblX 111 noMex npoMbllwleHHo£1· ~..tacTOTbl no!nopeliv1s:~ ~- KOTOpble · cy
~eCTBeHHO 0Tflll1'-ta~TCSl OT CII1HYCOII1Abl (Ami YCTpaHeHII1fl TaKII1X noMeX 
Heo6XOAII1MO noAaBneH111e Bee~ '-taCTOT 111X cneKTpa, T.e. B 3TOM A111a
na30He '-taCTOT BXOAbl A111~epeHL\111anbHOro YCII1fl111Tenfl He AOfll!{Hbl BHO-
CII1Tb ~a30BbiX CAB111rOB} Ill; . ' . ' ' . . 

2. nynbcai.\111111-B rnasHoM MarHII1THOM none_npeAcTasnR~T co5o£1' 
111Mnynbc~ HeCII1HYCOII1Aanb~O~ ~OpM~, 

1

COAepl!{a~ll1e cneKTp~~HOBH0£1 
~..tacTOTbl n111Ta~~111x reHepaTopo8 ( 44-;-50 ru.} 111 ee rapMOHII1KII1 
AO 12 BKfl~'-tlll"renbHO. C nOMO~bJO- aKTL'iBHOrO Q>111nbTpa 111 ad,iHXpOHH0£1 
CXeMbl ynpaBneHII1R BeHT111miMII1 1• 11 ' 12 ~ 'nynbCaLJ.II1111 rlOflfl ·- HII13KOI..faCTOT~ 
Ho£1 '-taCTII1 cneKTpa noAaBneHbl AO ypoBHfl llB/B = 1o·- 6 , a BblcC>KO'-ta":' 
cTOTHo~ ~..tacTII1 .- AO 10~ 7 • He MeHee:ycnewHo peweHa_3aAa~.ta rioAaB
neH111R nynbCal.\111~ B TOKaX p~30H~HCH~X OOM6ioK: :Ha l.taCTOTe 300 ru. 
nynbca4111111 He npes~wa~T- (1;2}·10- 6 KaK B POM-1, TaK ~.B.POM-2~ 
Ha ~..tacToTax 50 111 100 'r4; nynbca4111111 :npaKT111'-IecKII1 TPYAH'o ·1113MepViMbl; 
600-repl.\eBaR njnbcal\111fl oTcyTcTsyeT (o5ycnosneHo cxeMo£1 s~nps:~-:
MII1Tene£1}. . · _ · · . .,_ . . .• · 

TaKMM o5pa3oM, · B n111Ta~~111x cltlcTeMax BblnonHeHbl ·s·ce l"pe5osaHII1fl 
K BeflW-1111HaM _ nynbca4111£1, HO, HeCMOTpfl · Ha 3ro, HaBn~AaeTCfl ·· 3Hal.tlt1_: 
TenbHafl MOAYflfll\111R TOKa ny~.tKa _np11 ME!Ane_HHOM BbiBoti.e_ ( tM. p111c. 4}. 
Bo3MOI!{Ho, 3To tBR3aHo·c·TeM, YTO TeopeTII1'-IeCKII1 paccMaTpll1sanacb 
CTeneHb B03Ae£1CTBII1fl Ha MOAYflfllJ.II1~ ny'-!Ka nynbCaLJ.IIl£1 KaiKti,o£1;CII1CTe
Mbl B OTAeflbHOCTII1, a COBMeCTHOe Bflll1fiHII1e OKa3anOCb Donee :JHa'-1111-
TeflbHblM. 'BTopaR Bepcii1Sl 00bfiCHeHII1R 3TOrO fiBneHII1fl COCTOi."lT!B TOM, 
'-ITO Hanll14111e o5paTH0£1 _CBR3111.5e3 AeMn~ll1pOBaHII1fl, BcneACTBII1e He
AOCTaT04H0£1 YCT0£1'-I~BOCTIIl CII1CTeMbl aBTOMaTII11.teCKoro perynll1pOBaHII1R, 
C03AaeT aqxpeKT ysenll11.teHII1fl rny6111Hbl MOAYflfll.\111111. . 

0YHKt_t~OHAflbHAH CXEMA C~CTEMbl 06PATHO~ CBH3~ 
no TOKY BbiBEtlEHHOrO nYl1KA 

YnpollleHHaSI ~YHKL\1110I-IanbHas:~ cxeMa npii1BeAeHa t-ia p111c.1. .. llaT'-1111-
KOM TOKa BbiBeAeHHOrO ny'-!Ka CflYl!{111T MHOronpOBOflOI.tHafl 1110HII13al\1110H
HaSI KaMepa s aHanorosoM pel!{II1Me cbeMa Cll1rHana 141 • 3aAaHH~£1 All1a
na3oH 111HTeHC111BHOCTe£1 (OT 106 AO 1012 l.taCT./111Mn.) o6ecnel.tii1BaeT
CR peryn111posKo£1 K03$1>111U,II1eHTa ra3osoro ycll1neHII1fl.llaTI.tii1KII1 KaHanos 
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MB-1 ~ MB-2 KOHCTPYKT~8Ho ~AeHT~YH~, ~~n~Ya~Tc~ n~wb MeTOAOM 
8blpa6oTK~ pe3ynbT~py~~ero c~rHana, Hecy~ero ~H(jJopMal...\~~ o ToKe . 
nyYKa. B KaHanax ·C8~3~·AaTY~K08 c nynbTOM ynpa8neH~~. rae pac
nono~eHa annapaTypa o6paTHO~ C8~3~ (Kopnyc 2), ~cnonb308aHw . 
MeTOAbl noaa8neH~~ noMex c np~MeHeH~eM 3KpaH~po8aHHbiX ci<pyYeH:.. 
HbiX nap ~ A~¢¢epeHI...\~anbHbiX yc~n~Tene~. AnnapaTypa o6paTHO~ c8~-
3~ 8 KaHanax MB-1 ~ MB-2 nonHOCTb~ ~AeHT~YHa ~ 83a~Mo3aMeH~eMa. 

C~rHan TOKa nyYKa, OY~~eHHbl~ OT noMeX, nocTynaeT Ha CYMMa
TOp E1, KOTOpb!lit 8blpa6aTbl8aeT C~rHan OW~6K~, 803H~KaiOIJ.I~~ KaK 
pa3HOCTb Me~AY HeKOTOpbiM 3aAaHHbiM onepaTOPOM 3HaYeH~eM nOCTO~H
HOrO Hanp~~eH~~ ("TOK nyYKa") ~ ~CT~HHWM 3HaYeH~eM TOKa nyYKa. 
nonyYeHHa~ pa3HOCTb Hanp~~eH~Iit nocTynaeT Ha ~HTerpaTOp~ (jJOpM~-· 
py~~~lil c~rHan:ynpa8neH~~ .TOKOM 8 pe3oHaHcHoli1' o6MOTKe POM-1 
(¢~3~YecKoe o6ocHo8aH~e np~8eAeHo 815 ' 61 }. ~anee c~rHan ~HTer- · 
paTopa npOXOA~T Yepe3 .CYMMaTopw E2 ~ E3 Ha yc~n~Tenb MO~HOCT~~ 
8WXOAHOe Hanp~~eH~e KOTOporo ynpa8n~eT 3HaYeH~eM np0~380AHOfi1 
8 ToKe o6MOTOK POM-1. 

~n~ npeaoT8pa~eH~~ Kone6aH~Ii1, 803H~Ka~~~x 8 c~cTeMe o6paTHo~ 
C8~3~, 880A~TC~·I...\enb AeMn(jJ~p08aH~~. COAep~a~a~·ycTpO~CT80, 8bl
aen~~~ee.Hanp~~eH~e, nponopi...\~OHanbHoe OTP~I...\aTenbHO~ npo~3BOA-

• 
1 

• Holil c~rHana ow~6K~ ( T. e.· npo~3BOAHO!i1, npeKpa~aiOIJ.Ie~ 8biBOA .:.fa- / 
cT~I...\ ~3 ycKop~Ten~). ~eMn¢~PYIOU.I~~ c~rHan 8blpa6aTbiBaeTc~ · np~ ao-

l cT~~eH~~·c~rHanoM ow~6K~ HeKoToporo ypo8H~ (noa6~paeTC~·3K~ne~ 
p~Me~nanbHo) .~ cyMM~pyeTc~ · c 8biXOAHbiM Hanp~~eH~eM ~HTerpaTopa 
8 KacKaae E2. Pe3ynbT~PYIOIJ.Iee Hanp~~eH~e .Yepe3 KacKaA E3 (pe-
3epsHwli1 cyMMaTop .Ha cnyYalil OTKa3a 6noKa.63M)·nocTynaeT Ha·n~~ 
Heli1Hwli1 yc~n~Tenb MO~HOCT~. BwxoaHwe c~rHanw.KaHanos MB-l 

~ 

~ MB-2 nocTyna~T Ha CYMM~PYIOUl~lil KaCKaA 6nOKa 63M ~ Yepe3 ero 
yc~n~Tenb MO~HOCT~ nocTyna~-r Ha.n~H~~ cs~3~, nepeaa~~\c~rHa

nw yripa8neH~~ Ha c~cTeMy n~TaH~~ o6MOTOK POM-1. 
6noK 63M coiep~~T aHanoro8y~ naM~Tb, 3anoM~Ha~~ Hanp~~e

H~e, nponOpi...\~OHanbHOe ~HTeHC~8HOCT~ 1...\~PKYfl~PYIOIJ.Iero nyYKa 8 MO
. MeHT. 8peMeH~, npeawecT8YIOIJ.I~~ HaYany 8b1Boaa. I'' . . . 

j np~ .~cnonb308aH~~ 3TOro Hanp~~eH~~ 8 KaYeCTBe onopHoro B c~-
, cTeMe o6paTHO~ C8~3~ ( Ll, 60CM} ocy~ecn3n~eTc~ cTa6~n~3al...\~~ J. 
' Afl~TenbHOCT~ 8W80Aa (np~ nepeMeHHOM·3HaYeH~~ TOKa nyYKa). ~c-

, . ~ . . . ' 

nonb308aH~e 8 KaYecTse onopHoro Hanp~~eH~~ nocTo~HHoro Hanp~-
~eH~~ "e" COOTBeTCT8yeT pe~~My CTa6~n~.3al...\~~ aMnn~TYAbl TOKa 8bi-
80A~MOrO nyYKa. noapo6Ha~ ¢YHKI...\~OHanbHaSl cxeMa c YKa3aH~eM 
npoxo~aeH~~ c~rHano8 Yepe3 pa3beMbl 8 YacT~ annapaTypbl oT ~oH~-
3ai...\~OHHo~ KaMepw ao pa3beMo8 n~H~~ C8~3~ c annapaTypolil ynpas~ 
neH~~ n~TaH~eM o6MoToK POM-1 np~8eAeHa B TeXH~YecKoli1 AOKyMeHTa-
1...\~~ Ha C~CTeMy. 

5 



PA60TA C11CJEMbl P6PATHOC1 CBfl3lt1 

B 17 1 noKa.3aH~, '-ITO nOAAepmaHIIIe pasHoMepHoro paenpeAeneHIIIR 
yaen14 8. npo4ecee BbtBoAa B03MO»<Ho. e noMOI.l.lbiO o5paTHOL.1 eBR3111, 
B03Aei-1eTBYIOI.l.le£1 Ha cllleTeMy niiiTaHIIIR pe3oHaHeHbtX o5MoToK TaKIIIM 
o5pa30M, '-ITO TOK B HIIIX 1113MeHReTeR: 

t· 

i~(t) = I
00 

+,v J[Uc(t) - e 0 ] dt,. 
0 

,J 

rAe I · ~ HeKOTOpoe HaYanbHOe 3Ha'-leHIIIe TOKa B pe30HaHeH~X o5-
·0D 11 • 

MOTKaX-( 11 nbeAeeTan ); v- K03cpcplll4111eHT·nponop4ll10HanbHOeTIII; 
Uc ( t) .~ HanpR»<eHIIIe, nponop4IIIOHanbHoe TOKY nyYKa; • e 

0 
- onopHoe · 

H~npR»<eHIIIe. Pa3HOeTb [Uc(t) ·- e 0 ] npeAeTaBnReT eo5oL.1 elllrHan 
OWV15KIII. . 

CTeneHb B03Aei-1eTBIIIR elllrHana owV15KIII Ha 1113MeHeHIIIe ToKa POM-1 
onpeAenReT rny5111HY o5paTHoL.1 CBR3111 111 perynlllpyeTeR e noMOI.l.lbiO ho-

TeH4IIIOMeTp.a, •. yeTaHOBneHHOrO. H. a BXOAe IIIHTe.rpaTopa ( CM .• 'tPYH. Kl.\. 1110.- ·. l 
HanbHYIO exeMy). Oe4111nnorpaMMa Ha PIIIC. 2 111nn10eTp111pyeT pa50TY o5-· ,\ 
paTHOi-1 CBR3111, .KOTOpaR ·ecpa3111pOBaHa· TaKIIIM o5pa30M, l-ITO YMElHbWe:.. ., ;! 

Hille TOKacnyl.IKa B~3~BaeT ysenllll.leHIIIe eKOpOCTIII ll13MeHeHIIIR TOKa ' . 
POM;- 1· ,( nonom~o1TenbHaR npoL--iJBOAHaR), l-ITO,· B KOHel.IHOM cl.leTe; · eTa- · 
5111nlll~lllpyeT:TOK. B~BOAIIIMOrO n~l.!Ka AO Tex:nop;·noKi He ~Cl.lepn~H~ 
B03MO»>HOeTIII eiiiCTeMbl · ( BbiBeAeHbl ;,see l.laeTIIII.\bl) ;· 0 · 3anaee · AIIIHaMIIIl.lee.:. , 
KOrO Alllana30Ha ei/ICTeM~ peryn~po~aHIIIR eBIIIAeTenbeTByeT pe3KOe 
y8enllll.leHIIIe· cKopocn1 pacTa :ToKa: POM..:1 noene 3asepweHIIIR- BbiBOAa;' : 
l.laCTIII4 1113 YCKOpiiiTenR (eM •.. 8epXHIIIIii nyl.l Ha Oe4V1nnorpaMMe' P)1e.2). · 

·. B cooTB.eTCTBIIIIII c 1 71 · cplll3111l.leeKIIIL.1 eMbten :IIIMeeT iliiiWb nonom~Teni:;..; 
HaR npoiii3BOAHaR sTOKe POM-l,~oAHaKo·s peanbH~x·ycnoBll1HX'8d~
AeliieTBIIIR; nynbea4111L.1. Ill: noMeX B03M~»>Hbl Cli1Tya4111111, KOrAa· 'AnSI no A- ·l 
AepmaHIIIR paBHOMepHoro. Bbt8?Aa • 8 ·TOKe POM-:1 MoryT 5btTb'. MO. MeHTbl;_ ..... ·. ·\~' 

· ' KOrAa npOIII3BOAHaR npV1HIII- 'I 
MaeT OTPIII4aTenb'H~e 3Ha- . 
. ~eHIIIR (nplll 3TOM'pe3ynb-
TIIIPYIOI.l.laR · npoiii3BOAHaR ~ • • ·. ·· 

6 

noMeXIII nmoe 'roi<a POM-1 -

,-.- -
Puc.2. Oc~unnorpaMMa To-
KOH. BbiBeAeHHoro · IIYtiKa 
H IIHTaHHH OOMOTKH 
POH-1: aepXHHH nyq - .~J 

TOK B POM-1, HH~HHfi nyq 
- TOK IIYtiKa. 

ocTaeTcR nono»<IIITenbHoi-1). Yl.IIIITbt8aR To o5eTOHTenbeT8o, l-ITO clll
cTeMa perynlllpOBaHIIIR IIIMeeT KOHel.IHOe 3HaYeHIIIe AIIIHaMIIIYeCKOro Allla
na30Ha, AnR oeyll.leCTBneHIIIR nponopi.\IIIOHanbHoro peryn111posaH111R 
(npeAOTBpall.leHIIIR nepeXOAa CllleTeMbl 8 .pe»<IIIM perynlllpOBaHIIIH: 11 Aa -
HeT 11

). He05XOAIIIMO, YT05bl B03MYI.l.leHIIIR, T. e. 8eniiiY~Ha MOAYniiiPYIOUtiiiX 
TOK nyYKa nynbea4111L.1,, 5btnlll MeHbWe HeKOTOporo 3HaYeHIIIR, onpeAenRe
MOrO xapaKTepllleTIIIKaMIII CIIICTeMbt perynlllpo8aHIIIH. KaK: noKa3an onbtT ,. 
AOeTIIIrHyTble 3Hal.leHIIIR nynbCa4111L.1 8 rnaBHOM MarH~THOM none; 8 TO
KaX o5MOTOK POM-1111 POM-2 (eM. 8b1We) 8nonHe npl!leMneMbl AnR t·icip
ManbHOiii pa50Tbl . ellleTeMbl, OAHaKO cneAyeT IIIMeTb 8 8111AY, YTO OT.
KniOl.leHIIIe mo5oL.1 annapaTypbt noAa8neHIIIR nynbea4111L.1 8 rna8HOM none 
111n111 8 ToKax POM nepe80AIIIT elllcTeMy ,perynlllpo8aHIIIR· 8 Kone5aTenb
Hbtlii pelKIIIM, He ynpa8nReMbtlii cxeMoi-1 AeMncpV1po8aHIIIR. 0AHaKo" ila>Ke 
nplll .. npllleMneMbiX '3HaYeHV1RX 8enllll.IV1Hbl MOAYnV1PYIOI.l.IIIIX nynbea4111L.1 npi,., 
5bteTpbiX 803MYI.l.leHV1HX 8 TOKe nyYKa, 8 CV1ny IIIHepi.\IIIOHHOeTIII :pa38111;.. 
TIIIR pe3oHaHea,. .:8o3HIIIKaiOT Kone5aHIIIR 8 'cllleTeMe peryn111posaHIIIH. ··. 

· tlnR IIIX yeTpaHeHIIIR 88eAeHa ei/ICTeMa AeMncpV1p08aHIIIR, 8btpa5aTbl8aiO
ll.laR onepe>KaiOI.l.lllllii elllrHan 181 , 803HV1Ka10ll.IV11ii 8 Hal-lane 1113MeHeHIIIR 8e:
nllll.!Hbl TOKa nyy'Ka. 3TO AOeTIIIraeTeR TeM, l-ITO elllrHan OW1115KIII no: 
cTynaeT Ha· AV1cflcpepeH4V1aTop (ypo8eHb epa5aTbt8aH~R KOToporo noA-
51!1paeTCR 3KenepV1MeHTanbHO) , Bbtpa5aTbl8aiOI.l.lllli-1 IIIMnynbC nOCTORHHOi-1 
aMnniiiTYA~,· HeKOTOpaR• YaeTb KOTOporo CYMMVlpyeTeR e HanpR>KeHIIIeM 
VlHTerpaTop'a. · TaKIIIM o5pa3oM onpeAenRe,TeR TeHAeH4111R HaMeT1118tiie
roeR 1113MeHeHV1R TOKa nyYKa 80 8peMeHIII Ill 8HOeV1TeR onepe>KaiOI.l.laH 

. KOppeK4111R ; 8 1113MeHeHIIIe nonS! rpaAIIIeHTHbiX 05MOTOK, YT.O eTa5111nlll3111-
pyeT CKOpoeTb' pa38i-1TIIIR pe3oHaHea. KaK, noKa3an onbiT' AnSI A~Mn-: 
cplllpo8aHV1H :·cllleTeMbt perynlllpo8aHIIIR AOCTaToYHO .. 880A111Tb clllrHan, 803-
HIIIKaiol.l.lllllii np111 nonO>KIIITenbHOiii npOIII380AHOiii 8 TO.Ke nyYKa (TeHAeH4~R . 
K y8enllll.leHIIIIO TOKa nyl.!Ka), HO TaKOi-1 nonRpHOeTIII, KciTopaH COOT--
8eTCT8yeT ripeKpall.leHIIIIO 8bt8oAa, T. e. cpopMIIIpyeT 8 'Toke POM-1 y~a
CTOK C OTpL11.\aTenbHOL.1 npOIII380AHOiii. tJ.niiiTenbHOeTb 3TOro'yyaeTKa 
COeTa8nReT 0,3+0,6 Me, a 8eniiiYIIIHa OTPIIII.\aTenbHOi-1 np0~3~~AHOL.1 i 

onpe.llenReT·cR aMnniiiTYAOL-1 AeMncfliiiPYIOI.l.lero e111rl-iana· (noTeH4IIIOMeTP 
II AeMncplllp08aHIIIe 11

). npllleM AeMncplllp08aHIIIR'. e nOMOlllbiO _C03AaHIIIR pa3-
HOL.1 nOCTORHHOi-1 IIIH:rerplllpo8aHIIIR AnSI nonO»>IIITenbHbiX Ill: OTPIII4aTenb
H~X Hanpa8neHIIIL.1 1113MeHeHIII~ ClllrHana OWIII5KIII, oniiiCaHH~L-1 8 181 , 8 ~a-
WIIIX yen08111RX OKa3aneR He3cpcpeKTIIIBHbiM. . . . 

tJ.nR 04eHKIII . ellleTeMbl nOAa8neHIIIR nynbCa4111L.1 8 TOKe 8bl8eAeHHOrO 
nyYKa pa3pa5oTaHa. annapaTypa onepaTIII8Horo· 8btl.tlllcneHIIIR Koacpcpv1-.':' 
4111eHTa OAHOPOAHOCTIII (K0e) 80 8peMeHIII TOKa 8~8eAeHHOrO nyl.!Ka 
i ( t) _Ill: 3!ji<jle~TIII8HOL.1c· ~niiiTenbHOC!,III _Bbi80Aa (T acp) 113 1

: 

Kac = 
1 [ Ji (t)dt]2 

0 

T 
T 
Ji 2 (t)dt 
0 

rAe T - AniiiTenbHOCTb 8bi80Aa. 
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BPEMEHHAfl CTP~KT~PA . ~ 4ACTOTHbl~ CnEKTP PACTfi%Kt-1 BbiBEnEHHOrO; n~4KA 

3 OKTfi5Pfl 1988 . r. 16!! 

uo- 200 400 

' R/Re~'-· _ ··----- . R .. 1SS 

sao HC 

Tur: 537 HC 

T!FF: 323 HC 

Koc : 59 r. 

-1-----------------------'--- -·-------· ---------------------·. 

11------------__: __ __: _______________________________________ _ 

A A 

2so sao 750 1000 12so 1soa 

F, Hi 5 58 25 100 85 300 350 538 
R/R, i B. 284 0. 267 0.118 B. 097 B. 892 0. 069 0. 861 O. 048 

1751:1 2251:1 F,Hi ... 

PHc • 3 • .[(HarpaMMa TOKa H tiaCTOTHbiH cneKTp IlYtiKa npH BbiBOAe 5e3 oopaTHOH CBH3H 

c 3a~aHHbW ¢HKCHpoBaHHbW 3HatieHHeM npoH3BO~Ho:H B ToKe POM-1 (3. 10.88. 16-44). 

11:11:1 288 388 

PACTSliK~ BbiBEnEHHOrO mJ4KA 

7BB - MC : 

Te:xr: 479 HC 

Te:m 117 HC 

Koc : 24 % 

..!lc!!R!!./!!:R•~l' ___ ,.----------!:R,. 43 -'----------

1----i,--- --------

258 . 1251:1 1758 2888 2258 

F,Hi 365 188 195 555 540 . 738 168-
R/Re B. 523 B. 48_8 B. 449 B. 483 B. 389 B. 348 B. 282 

325 638 
8.288 8~264 

PHC. 4. ,L(HarpaMMa TOKa H tiaCTOTHbiH ClleKTP IlYtiKa C oopaTHOH CBH3bJO· 

5e3 ~eMIT~HpoBaHHH. 

F,Hi 
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Pa5oTa,c~cTeM~ noaasneH~R nynbca~~~ s TOKe nyYKa np~ s~soae 
~3 ycKop~TenR 6e3 s~coKo~ YacToT~ ~nn~cTp~pjeTCR a~arpaMMaM~ 
p~c.3, 4, 5. . · . 

Ha A~arpaMMe p~c.3 noKa3aH TOK nyYKa, nonyYeHH~~ np~ B~BOAe 
c ~~Kc~posaHH~M 3HaYeH~eM npo~3BOAHO~ s TOKe POM-1 (5e3 o6paT
HO~ CBR3~). ~n~TenbHOCTb BbiBOAa 537 MC, 3~eKT~BHaR An~Tenb
HOCTb 323 MC, K03~~~~eHT.OAHOPOAHOCT~ 59%. TOK nyYKa ~MeeT 
Henp~eMneMy~ KonoKonoo6pa3HY~ ~opMy ~ coaep~~T nynbca~~~ 5, 
25, 50 r4 ~ T.A. Ari 12 ~apMOH~K~ l.faCTOT~ C~HXpOHH~X reH~paTb
pOB, n~TaiOIJ.I~x,MarH~T rnasHoro .nonR. 

Ha p~c.4 npeacTasneHa A~afpaMMa TOKa nyYKa ~ YaCTOTH~~ 
cneKTP ero MoaynR~~~ np~ pa6oTe o6paTHo~ .CBR3~ 6e3 aeMn~~posa
H~R. Cl>opMa TOKa nyYKa npRMoyrOrlbHaR, .· noaasneHbl H~3K~e YaCTOTbl 
(5, 25, 50, 100 r4), ~6 nOA4epKHYT~ ~aCTOT~ MOAYnR~~~ 5onee 
150 r~. noRB~n~Cb paHee OTCYTCTBYIOIJ.I~e l.faCTOTbl MOAYnR4~~,, npe.
BbiWa~ut~e YacToTY 12 rapMoH~K~ ni.1Ta~ute~ ceT~ (ao 1500 r~). Han~
YVIe 3Ti-1X YaCTOT B cneKTpe .TOKa 'nyYKa MO~HO 05bRCHVITb pa60TO~ 
CVICTeMbl perynVIposaH~R. Ko3~~VI~VIeHT OAHOPOAHOCT~ H.VI30K: 24%. 

Ha p~c. 5 npeacTasneHbl AVIarpaMMa TOKa nyYKa !, ero YacToTHbl~ 
cneKTp np~ pa6oTe 06~~THO~ CBR3VI' ~ CVICTeM~ AeMn~~poBaH~R.·Cl>op
Ma .TOKa - npRMOyronbHaR, K03~~~VIeHT OAHOPOAHOCTVI KOC = 90% 
AOCTaTOYHO B~COK. noaasneH~ BCe HVI3KOYaCTOTH~e nynbca~VIVI (Ha
n~YVIe 8 cneKTpe l.faCTOTbl 50 VI 90 r~ onpeaenReTCR HaYanbHbiM 
yYaCTKOM VIMnynbca, rae ~MenVI MeCTO Ae~eKTbl 8 pa6oTe C~CTeMbl 
noaasneHVIR nynbca4V1~ 3TVIX YaCTOT s rnasHoM none). nynbca~~VI 
C YaCTOTaM~ 6onee 600 r4 onpeaenR~TCR pa50TO~ CVICTeMbl perynVI
poBaHVIR ( HVI3K04acTOTHble nynbca~VI~ 11 apo5RTCR 11 VI yMeHbWa~TCR 
no aMnn~Tyae). · 

KaK cneayeT ~3 npVIBeAeHH~x A~arpaMM, pa5oTa o5paTHO~ CBR3VI. 
no TOKY nyYKa C AeMn~VIPOBaHVIeM AOCTaTOYHO 3~eKTVIBHa VI Bblnon
HReT nocTasneHHY~ 3aAaYy ~OpM~poBaH~R 5eCCTPYKTypHoro TOKa 
nyYKa MeaneHHoro s~soaa . 
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~CCHHCKH~ ~.6., CHKOneHKO 8.~. 
Yny~eHHe BpeMeHHO~ OAHOPOAHOCTH ny~Ka ~ 
B~BOAa H3 CHHXpo~a30TPOHa 

MeAneHH~~ B~BOA ny~Ka Ha CHHXPO~UOT~ 
MH CTan B03MOMH~ nocne COJAaHHA CHCTeM: 
Ha crone AO AOCTaTO~HO HHJKOrO YPOBHA 0) 
HO~ CBA3H no TOKY B~BeAeHHQro ny~Ka Ha~~ 
Horo ~nbrpa, BK~~a~ero AononHnrenb~E 
CHHXpo~a30TPOHa; B)· o6paTHO~ CBAJH no TC 
3Ha~eHHe TOKa B~BeAeHHOrO ny~Ka cpaBHHBc 
~eHHaR pa3HOCTb nocne HHTerpnpOBaHHA H ) 
H~ TOKa B rpaAHeHTHO~ 05MOTKe. ~3MeHeH• 
T~ 5eTaTpOHH~X Kone6aHH~ H, TaKHM o5pa3C 
py~X. ~aCTHL\. 3Ta CHCTeManoJBOnAeT Tc 
aeAeHHoro ny~Ka. AocrnrHyTaR apeMeHHaA c 
npn pa5ore acex cncreM:cocraBnAer oKono 
.ere~ HaXOAATCA B aKCnnyaTal\HH. 

Pa5ora B~nonHeHa B na6oparopHH B~COKI 

'Coo6meHHe 061>e.AHHeHHoro HHCTHyYTa RJ 

nepeBOA aBTOPOB · 

Issinsky I.B., Sikolenko V.F. 
Improvement of Time Homogeneity of Slc 
Extraction from the Synchrophasotron 

The slow extraction of a beam at thE 
fluctuations became possible ~fter con! 
a) Stabilization of the magnetic field 
small ripple level .. at which .the beam c1 

.operate normally (with stability); b) ( 
located on the pole faces of the Synchl 
c) .An extracted beam freedback system. 
tracted ·beam current is compared with : 
ration and amplification the obtained' 
rivative in the windings of the field • 
of betatr.on .oscillations and so the ex 
particles. ·This·system also allows.to · 
current. The reached time homogeneity 

.are in use is about 90%. Now three sys 
The investigation has been performe 
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