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1. PA50TA YCKOp~1TEn.$l V1 HAY4HA.$I npOrPAHt'1A 

B IV KBapTane 1985r. C~Hxpo$a30TpoH ~a6oTan 1616 4. V13 H~X 
Ha $~3~4eCK~~ 3KCnep~MeHT ~cnonb30BaHO 1154 4 /71,4%/, Ha co
BepweHCTBoeaH~e YCKop~TenR - 337 4 /20,8%/. Ha TeXHonor~4eCKY~ 
nOArOTOBKY 3aTpa4eHO 65 4 /4,0%/, B TOM- 4~Cne Ha CTpO~TenbHWe 

pa60Tbl BHYTP~ nOMe~eH~R YCKop~TenR 44 4 /2,7%/. nOTep~ BpeMeH~ 

no np~4~He npOCTOR o6oPYAoBaH~R COCTaB~n~' 60 4 /3,7%/. YCKOpR
n~Cb npOTOHW ~ RApa yrnepoAa, K~cnopOAa, $Topa, MarH~R ~ KpeM
Y~R. 

B Ta6n.1 npeACTaBneHa ~H$opMa~~R O B~Ae YCKopReMWX RAep, Be
n~4~He ~x MaKC~ManbHO~ ~ pa604e~ ~HTeHC~BHOCT~ B OAHOM ~Mnynbce 

~ An~TenbHOCT~ pa60Tbl YCKop~TenR B COOTBeTcTBy~~eM pe*~Me B 4a
cax. 

Ta6J1If~a 1 

BIf,LJ, H,LJ,ep 

p 

6+ 
12C 

16°8+ 

Nma x 

-

4, O· 108 

6, O· 106 

J..J pa6. 

cTa6. 

2 5.108, 

3, O, 106 

T,q 

596 

608 

260 

F9+
18 

24 Mg 12+ 

2, O· 105 

4 5, 104 , 

70 

35 

S·14+
28 1 3, O· 104 47 

NCT. - ~HTeHC~BHOCTb cTa6~n~3~poBaHa Ha YPoB~e, onpeAenReMWM 
caH~TapHWM nacnopTOM ~n~ Tpe6oBaH~RM~ 3Kcnep~MeHTa. 

K03$$~4~eHT ~cnonb30BaH~R YCKop~TenR B ~~3~4ecK~x ~ccneAOBa

H~RX K = 2.,49. 
AHanor~4Hwe nOKa3aTen~ ~ Ha npOTR*eH~~ 1985 r. YCKop~Tenb 

pa60Tan 4003 4. Ha ~~3~4eCK~~ 3Kcnep~MeHT ~cnonb30BaHO 3031 4' 
/75,7%/, Ha COBepweHCTBOBaH~e C~CTeM YCKop~TenR - 649 4 /16,2.%/. 
Ha TeXHonor~4eCKY~ nOArOTOBKY 3aTpa4eHO 154 4 /3,85%/. nOTep~ 
BpeMe~~ no np~4~He npOCTOR C~CTeM COCTaB~n~ 169 ~~/. COOT

I@~1tlJUitieliH~a tIH~ I 
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BeTCTBeHHO B Ta6n.2 npeACTaBneHa ~HTeHC~BHOCTb YCKOpReM~X RAep 
B An~TenbHOCTb paôoru B 1985 r. 

Taünana 2 

T,tIBHA	 HAep Nrnax Np a 6 • 

P NC T • 1325 

d NC T • 333 

d n OJI 
4,0.108 1,7· 108 611 

a 1,5. 1010 214 

c 4,0. \0 8 2,5.108 603 

° 6,0' 106 3,0' 106 260 

F 2,0,105 70 

Hg 4,5.104 35 

Si 3,0.104 47 

K03$$~4~eHT ~cnonb30BaH~R YCKop~TenR B $~3~4eCK~x ~ccneAOBa-

H~RX K = 2,33. . 
°B Te4eH~e nocneAHero KBapTana 1985 r. npoAonman~Cb ~ccneAOBa-

H~R KoppenR4~OHH~X 3~$eKTOB B KYMynRT~BHóM pomAeH~~ 4aCT~4· 

g~nonHeH Ha60p CTaT~CT~K~ no pomAeH~~ K±-Me30HoB Ha nerK~X RA
pax. npoBeAeH~ 3Kcnep~MeHT~ no ~3Y4eH~~ n~OH-RAepHWX B3a~MoAe~

CTB~~ np~ 3Hepr~~ AO 1000 M3B. ~3MepeH~ np~ pa3H~x 3Hepr~RX npo
TOHOB B~XOA~ $parMeHToB C. Z = 1~15 ~3 M~weH~. MaTep~an M~weH~ 
30nOTO. 

Ha nY4Kax yr~epoAa, $TOpa npoBeAeH~ ~ccneAoBaH~R no A~HaM~Ke 
RAPO-RA~pH~X B3a~MoAe~cTB~~. Ha 2 M nponaHoBo~ ~ 1 M m~AKoBoAO
POAHO~ nY3~pbKOB~X KaMepa~ npoAonmancR Ha60p $OTOrpa$~~ Ha nY4
Kax yrnepoAa ~ K~cnopoAa. npoBeAeHo o6nY4eH~e $OT03Mynbc~~ 
~ Kp~cTann~4ecK~x AeTeKTOpOB B nY4Ke KpeMH~R. BwnonHeH~ 3anna
H~poBaHHwe 3Kcnep~MeHT~ no np~KnaAHwM ~ccneAoBaH~RM. 

-2.	 C~CTEMA A~CTAHU~OHHOrO nEPEMEmEH~fl M~mEH~
 

RA3EPHOrO ~CT04H~KA
 

B 1983 r. Ha C~HXpO$a30TpOHe O~fl~ Ha4an pa60TY na3epHw~ ~t

T04H~K MHor03apflAHblX ~OHOB/ 1t . B CBR3~ c I Kpa Te pHblM" 3$~eKToM/2/ 
2 

PHC. l , Bno s--cxena CHCTeMbI Yl1paBJIeHHH IIIarOBbIM p,BHraTeJIeM. 

M~weHb c pa604~M Be~eCTBOM Heo6xoA~MO nep~OA~4eCK~ nepeMe~aTb 

/Bpa~aTb/ Ha onpeneneuuyio Ben~4~HY TaK, 4T06bl nY4 naae: 'a B3a~
MOAe~cTBoBan c Hepa3pyweHH~M~ Y4aCTKaM~ M~weH~. B Ka4eCTBe ~c
nonuu r ens ao r o anej-e-rr a AnR npaaona M~weH~ õun ~cnonb30BaH waro
B~~ AB~raTenb/3/. npe~My~ecTBa ero np~MeHeH~R o4e~~AH~, caM 
np~H4~n pa6oT~ warOBoro AB~raTenR o6ecne4~BaeT T04HOCTb nepeMe
~eH~R, B03MomHOCTb 4~<t>poBoro ynpaane-ura ~ CBR3~ c 3Bt1 ~ AP. ~13 

MHor04~cneHH~X Bap~aHToB nocTpoeH~R C~CTeM~ ynpaBneH~A warOB~M 

AB~raTeneM, KOTOpW~ AonmeH 6~Tb pa3Me~eH Ha B~COKOBonbTHOM 

Y4acTKe $Op~HmeKTopa /<t>~/ nOA nOTeH4~anoM HeCKonbKO COTeH K~no

BonbT, 6~n B~6paH OA~H c ~cnonb30BaH~eM BonoKoHHo-onT~4ecKo~ n~

H~~ CBR3~ c M~H~ManbHbIM 4~cnOM xauanc s /8011C//4,5/. Ha p~c.l npen
c r aaneua finok--cxe-ra C~CTeMbl ynpaane aua . nOA no r euuuanoa 3eMn~, 

Ha nynbT~ ynpaBneH~R c~cTeM~, pa3Me~aeTcR ynpaBnReM~~ reHepaTop 
co C4eT4~KOM ~ ~HA~Ka4~e~. ABYMR Ka6enRM~ OH CBR3aH c nepeAaT
4~KOM BOnC, HaxOAR~~MCR y OCHOBaH~R.KonOHHbl <t>~. nepeAaT4~K, 

B CBO~ 04epeAb, CBR3aH ABYMR n~H~RM~ BOnC c np~eMH~KOM Ha nOTeH
u.~anbHOM Y4aCTKe xonouua <t>~. 3AeCb .pa3MeLi..l,eH ABeHaA4aT~TaKTHbl~ 

KOMMYTaTop ~ 4acTb, nOAa~~aR K waroBoMY AB~rac~nOBaR	 n~TaH~e 

Ten~ Ha M~weHHo~ cTaH4~~ na3epHoro ~C!04H~Ka. B Ka4eCTBe warOBO
ro AB~(aTenR ~cnonb3yeTcR AB~raTenb T~na W~-5Al ~n~ WA-5A1M-Y3. 

YnpaBnReMbl~ r eueparop paapeõo r au Ha OCHOBe 'peBepC~BHbIX C4eT
4~KOB /PC/ K155~E6. KoAoB~e nepeKn~4aTen~ B 4enRx ~H$OpMa4~oHH~X 

BxoAoB C4eT4~KOB n03BonR~T Haõ~paTb 4~cna OT O AO 9999: 3aAa~

~~e 4~cno ~MnynbcoB ~n~ 4~cno warOB AB~raTenR. YnpaBnReM~~ reHe
pa r op paõorae r cfleAYIO~~M o6pa30M. Ha KOAOBblX nepeKIIIQ4aTenRX Ha
6~paeTcR TpeõyeMoe 4~cno ~MnynbcoB /waroB/. no ~P~XOAY 3anYCKa~

~ero ~Mnynbca /BH.3anycK/ npo~CXOA~T 3an~Cb B C4eT4~K~ YCTa~OB

3 



PHc.2. BnOK-CXeMa BOnOKOHHO-OrrTHqeCKOH nHHHH CBH3H.
 
IIY - rrpe06pa30BaTeJIb YPOBH5I; H - Mop;yn5ITOp; CH,IJ: 

cBeToH3nyqaro~H gHOP;; BüK - BonoKoHHO-OrrTHqeCKHH Ka

6enb; ~A - ~oTop;eTeKTop; Y - YCHITHTenb; K - KOMnapaTOp.
 

------,
I
IBbIX~ 

neHHoro 4~cna, ~ Tp~rrep ynpaBneH~fl /TY/ nepeBoA~Tcfl B pa604ee 
COcToflH~e, 3anycKafl np~ 3TOM reHepaTop C4eTHWX ~MnynbcoB /fCM/. 
HMnynbcw c fCH nocTyna~T Ha BW4~Ta~~~~ BXOA 1-ro peBepc~BHoro 

C4eT4~Ka, BblXOA xoroporo nOAKn~4eH K BbI4~Ta~~eMY BXOAY 2- ro 
~ T.A. nocne nonHoro C4~TWBaH~fl 3an~caHHoro 4~cna 4epe3 ~HBep
TOp /HHB./ nocTynaeT ~Mnynbc Ha c6poc TY, KOTOPW~, c6pacwBaflcb, 
Bt<Jl~4aeT fCH. TaK~M o6pa30M <tJopM~pyeTcfl u.yr ~MnynbcoB /UH/. 3a
nYCK 4epe3 <tJOpM~poBaTenb /$1/ ocy~ecTBnfleTcfl OT BHeWHero ~Mnynb
ca ~n~ apY4HYIO. npeAycMoTpeH TaK}/{e paaoasui 3anYCK -repea /$2/ 
~ HenpepbIBHbl~.. Anfl xoarpona 3a 4~cnOM ~MnynbcoB ~cnonb3Y~TCR 

C4eT4~K~ c U.~<tJPOBO~ ~HA~Kau.~e~. UH nOAaeTCfl Ha nepeAaT4~K BOnC. 
BWCOKY~ HaAe}/{HOCTb pa60TW BOnC B C04eTaH~~ c H~3KO~ CTO~MOCTb~ 

06ecne4~no np~MeHeH~e GaAs-CBeTOA~OAa, p-n-<tJOTonp~eMH~Ka ~ MHO
rOMoAOBoro BonOKOHHo-onT~4eCKoro Ka6enfl /BOK/ T~na "KBapu.-non~

Mep". Ha p~c.2 np~BOA~TCfl 6nOK-cxeMa BOnC. OHa pa60TaeT cneAY~
~~M 06pa30M. C~rHan 4epe3 npeo6pa30BaTenb YPOBHe~ /ny/ nocTynaeT 
B MOAynflTop /M/ nepeAa~~ero MOAynfl. B Ka4ecTae nepeAaT4~Ka ~c

nonb3yeTcfI CBeTO~3nY4a~~~~ A~OA /CHA/, ~3nY4eH~e KOToporo MOAyn~

pyer ca BXOAHblM c~rHanOM. MOAyn~poBaHHbl~ nY4 CBeTa uepea 6~Hap
HW~ onT~4eCK~~ paabeM BBOA~TCfl B BOK. 

B np~eMHOM MOAyne <tJoToAeTeKTOp /<tJA/, YCTaHOBneHHbl~ B p03eT04
HO~ 4aCT~ 6~HapHoro onT~4eCKoro pa3beMa, npe06pa3yeT MOAyn~po~ 

BaHHble c~rHanbl B" <tJOTOTOK. Ycarurr ens /y / npeoõpaayer <tJOTOT01< 
B Hanpfl}/{eH~e, AOCTaT04Hoe Anfl cpa6aTblBaH~fl KOMnapaTopa /K/. no
cneAH~~ nOAKn~4eH K nY, 4TO n03BonfleT Ha BXOAe np~eMHoro MOAY
nfl BocnpO~3BeCT~ ~H<tJopMau.~~ B CTaHAapTe TT. 

UH nocne np~eMH~Ka BOnC /p~c. 1/ nocTynaeT Ha ABeHaAu.aT~TaKT-
H~~ KOMMYTaTOp. OH COCTO~T ~3 peBepC~BHoro C4eT4~Ka, o6ecne4~

Ba~~ero C4eT no MOAyn~ "1211 , MaTp~4Horo Aew~<tJpaTopa, npe06pa3YIO
~ero ABO~4HW~ KOA B n03~4~oHHW~ /12 ~3 4/, ~ w~<tJpaTopa, onpeAe
m~~~ero anroo-rr» paõoru uraroeoro A8~raTenfl AaHHoro ruria. BblXOAbl 
w~<tJpaTopa nOAKn~4eHW K yc~n~TenflM, HarpY3KaM~ KOTOPWX cny}/{aT 
<tJa30Bwe 06MOTK~ AB~raTenfl. 

4 

3KcnnyaTa4~fl on~caHHO~ C~CTeMW B Te4eH~e ABYX Mecflu.eB pa60Tw 
nOKa3~na BWCOKY~ ee HaAe}/{HOCTb. AanbHe~wee pa3B~T~e ~YAeT npo~c

XOA~Tb no nYT~ ocy~ecTBneH~fl CBfl3~ C~CTeMW c 38M CM-3, YCTaHOB
neHHo~ Ha nynbTe ynpaBneH~fl ~H}/{eKTopOM. 

3. nOAABnEHHE nvnbCAUHÇ1 B MAfHH'THOI1 nOJ1E CHHXPO<tJA30TPOHA 

CTeneHb MOAynflu.~~ TOKa nY4Ka np~ MeAneHHOM BblBOAe onpeAenfleT
cs , r né'lBHblM o6pa30M, nynbcau.~flM~ B "crone' i MarH~THoro nona YC
Kop~Tenfl.n~TaH~e 06MOTK~ 3neKTpOMarH~Ta ocy~ecTBnfleTCfl OT BeH
T~nbHoro npeo6pa30BaTenfl 3a C4eT BBeAeH~fl yrna peryn~poBaH~fl 

B pe}/{~Me ~no~aAOK ~ = 80-87 rpag.3n. np~ 3TOM B BwnpflMneHHOM 
Hanpfl}/{eH~~ npe06pa308aTene~ Ha6n~Aa~Tcfl nepeMeHHwe COCTaBnfl~

~~e KaK c 4acToTo~, KpaTHo~ OCHOBHO~ 4aCTOTe npeo6pa30BaH~fl 
600 fu., TaK ~ c 60nee H~3K~M~, KpaTHWM~ 50 fu.. Anfl nonY4eH~fl 

Ka4eCTBeHHWX BpeMeHHWX xapaKTep~CT~K BWBeAeHHoro nY4Ka, oco6eH
HO B pe}/{~Me MeAneHHoro BWBOAa, K aMnn~TYAaM nynbcau.~~ MarH~THO

ro nonfl npeAbflBnfl~TCfl }/{eCTK~e Tpe6oBaH~fl. TaK, Aflfl napa3~THWX 

nynbcau.~~ 50 fu. B BWBeAeHHOM ny4Ke np~ BKnlO4eHHOM YCKopfl~~eM 

Hanpfl}/{eH~~ /np~ 3TOM CH~MaeTCfl 6aH4~poBKa/ MOAynflu.~fl TOKa nY4
Ka AOCT~raeT 20% np~ aMnn~TYAe nynbcau.~~ MarH~THoro nonfl 
~Bn/Bo = 1,0.10-6. B cy~ecTBy~~e~ CHCTeMe n~TaH~fl ypOBeHb nynb
cau.~~ MarH~THoro nonfl cy~ecTBeHHO npeBwwaeT YKa3aHHYlO Bwwe Ben~

4~~Y. PeweH~e 3TO~ 3aAa4~ TpaA~u.~OHHWM cnoc06oM, Hanp~Mep c ~c
nonb30BaH~eM LC-<tJ~nbTpoB, Man03<tJ<tJeKT~BHo ~ Tpe6yeT 3Ha4~TenbHWX 

Kan~TanbHWX 3aTpaT, BB~AY 60nbw~x TOKOB /Ao 12 KA/ ~ BWCOKoro 
Hanpfl}/{eH~fl /AO 10 K8/. 

OAH~M ~3 B03MO}/{HWX cnoco6oB YMeHbw~H~fl H~3K04aCTOTHWX nynbca
u.~~ aanae r ca ycoaepureucr aoa anae C~CTeMbl qiaaosor-o ynpaane-uta npe
06pa30BaTeneM: np~MeHeH~e TaK Ha3blBaeMo~ C~CT:eMbl acuuxpouuoro 
ynpaBneH~fl/6/. B OCHOBe ee 3anO}/{eHO ~cnonb30BaH~e HOBoro np~H4~
na <tJOpM~poBaH~R ~MnynbcoB ynpaBneH~fl npeo6pa30BaTeneM. 3Aecb 
4aCTOTa cneAOBaH~fl ~MnYflbCOB 'flBnfleTCfl <tJYHKu.~e~ pa3HOCT~ Me}/{AY 
Ae~cTB~TenbHwM ~ 3aAaHHWM 3Ha4eH~eM Hanpfl}/{eH~fl npeo6pa30BaTenfl, 
T.e. c~rHana OW~6K~. TaKafl C~CTeMa cB060AHa OT rnaBHoro HeAO
CTaTKa C~HXpOHHO~ c~CTeMW ynpaBneH~fl, a ~MeHHO, 3aB~C~MpCT~ cpa3w 
ynpaBnfllO~~X ~MnynbcoB OT pa3n~4HWX $aKTOpOB /cpa3Hwx HanpflmeH~~, 

pa36pocoB MOMeHTOB nOA}/{~raH~fl BeHT~ne~ ~ T.n./. HOBafl C~CTeMa 

npeACTasnfleT co60~ aBTOMaT~4eCKYIO cneAR~YIO C~CTeMY c 06paTHo~ 

CBfl3blO no Hanpfl}/{eH~~ npe06pa30BaTenfl. Oco6eHHbcTblO 06paTHo~ CBfl
3~ flsnfleTCR TO, 4TO OHa ocy~ecTBnfleTCfl He no cpeAHeMY YPOBHIO, 
a no MrHOBeHHWM 3Ha4eH~flM Hanpfl}/{eH~fl OCHOBHO~ 4aCTOTW npe06pa30
BaH~R /600 fu./. 6nOK-cxeMa npeACTaBneHa Ha p~c.3. Ha cxeMY cpaB
HeH~fl /K/ nOAaeTCfl Hanpfl}/{eH~e Uynp ~ 06paTHo~ CBfl3~ C Aefl~Tenfl 

/A/, HenocpeACTBeHHO nOAKn~4eHHoro K BWXOAY npe06pa30BaT~nfl. 

B MOMe~~ cpaSHeH~fl Uynp ~ MrHOBeHHoro 3Ha4eH~fl Hanpfl}/{eH~fl rapMO
H~K~ 600 fu. /p~c.4/· K~MnapaTop reHep~PyeT aC~HxpOHHwe ~Mnynbçw. 
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~ Pilc.3. BnOK-CXeMa aCilHXpOHHOA Cil
., C.TCMhI. K - CXeMa cp aaaenna ; oU 

AenilTenb; W - YCilnilTenb-~OpMilpOBa
<o 

tem, ; ClH - CilHXPOHHhIA r-enep a'rop 

ilMnynbcoB; I1B - BbmpHMilTenb-npe
:, 

06pa30BaTenb. 

u"np.,Ud. 

\ IN ' I ... ~ , '''''' \ 'N \ Ud- CpeaHee• . % • suauenue 

I Af~ A2~ ~ , UlJnp. 

~ ~----<..-t 

r CUHXpOHHble 
UMnlf.ITbC~1 t. 

Pilc.4. rrpilH~iln ilCnOnb30BaHil~ aCilHX

pOHHb~ ilMnynbcoB AnH YMeHbilleHilH 

Hil3KO"tlaCTOTHb~ COcTaBnHlOIW1x nYJIb

ca~ilA BblIIpHMilTeJIH. 

3n1 VlMnYI1bCbl 4epe3 YCVlnVlTenb-epOpMVlpOBaTenb /ep/ nOAalOTCfI 'Ha e ce 

12 KaHanOB CVlHxpOHHoro reHepaTopa /rCH/. TaKoe HenocpeACTBeHHoe 

nOAKnlO4eHVle aCVlHxpOHH~X VlMnynbcoB K 12-KaHanbHoMY reHepaTopy 

6e3 npOMemYT04HblX oacnoenemrrensuux VI CHHXPOHVl3V1PYlOli\VlX YCTPO~CTB 

f1BnfleTCfI oTnVl4V1TenbHo~ oco6eHHocTblO aCVlHxpoHHO~ CVlCTeMbl, npVl

MeHfleMo~ B CVlCTeMe nVlTaHVlfI 3neKTpOMarHVlTa CHHxpoepa30TpoHa O~~H, 

VI 3a~VI~eHo aBTopCKVlM cBVlAeTenbcTBoM/ 7/ . ACVlHxpoHHwe VlMnynbcw, 

nocTynVlBwVle Ha Bce KaHanw, aBTOMaTVl4eCKVI CVlHXPOHVl3YlOTCfI KamAw~ 

co llCBOVlM1 1 KaHanOM,. npVl 3TOM reHepVlpYIOTCfI aCVlHxpOHHble BblxogHble 

VlMnynb Cbl " onepexaouu-e CVlHXpOHHble. B03Ae~ CTBYfl Ha cunoaue seHTVI

nVl npeo6pa30BaTenfl /HB/, VlMnynbcw OTKpWBalOT VlX Ha OAVlHaKOBOM 

3aAaHHOM YPOBHe MrHOBeHHWX 3Ha4eHVI~ HanpflmeHVlfI 4aCTOTW npeo6pa

30BaHVlfI 600 r4. 3TO cy~ecTBeHHO YMeHbwaeT HVl3K04aCTOTHwe COCTaB

nHIO~Vle - 25 VI 50 r4 B BwxOAHOM HanpflmeHVlVI. 
TaKVlM o6pa30M, npVl nOMO~VI OTHOCVlTenbHO npOCT~X VI HeAoporVlX 

YCTPO~CTB YAaeTCfI CHVl3V1Tb HVl3K04aCTOTH~e nY~bca4V1V1 - B 5 pa3. 
3TO He r ons xo yny-auae r napane r pu t-tarHVlTHoro nona Ha "cTonel', 
HO VI n03BonfleT npVlMeHVlTb aKTVlBHW~ epVlnbTp Anfl nOAaBneH~f1 HVl3KO

4aCTOTH~X' rapMoHVlK AO Tpe6yeMoro YPOBHfI. 
AKTVlBHW~ epVlnbTp /Aep/ npeAHa3Ha4eH AnR YMeHbweHVlR HVl3K04aCTOT

HblX COCTaBnfllO~VlX nyns c aum> npVl "ocr auoeneuuos" MarHVlTHOM none , 

OH CO~TOVlT Vl3 VlCT04HVlKa ToKa gnfl KOMneHca4V1V1 nynbca4V1~ B none 

3neKTpOMarHVlTa. 04eBVlAHO, ~TO B cnY4ae npVlMeHeHVlR OAHoro Aep 3Ha

4V1TenbHoe nOAaBneHVle nynbca4V1~ MomeT 6blTb AOCTVlrHYTO npVl VlC

nonb30BaHVIVI COOTBeTCTBYIO~ero no MO~HOCTVI VlCT04HVlKa nVlTaHVlR, 4TO, 

pa3YMeeTCR, He MomeT 6WTb npVl3HaHO 4enecoo6pa3HWM. HMeHHO 

6 

Uac.! I I I ACUHXpnHHbleII I I I U/'MIj.ITbC~ t 

" no 3TO~ npH4HHe VlMeeT CMwcn Vlcnonb30BaTb A$ B pa60Te COBMeçTHO 

c aCVlHxpoHHO~ cxeMO~ nOAaBneHVlR nynbca4V1~, 4TO VI 6wno CAenaHO.;. 

;i
 

A~ npeACTaBI1ReT co6o~ 4eTwpe aBTOHOMHWX ABY~TaKTHwx CVlnOBWX
 

TpaH3V1CTOpHWX perynRTopa, no 4V1cny KBaApaHTOB 3neKTpOMarHVlTa,
 

c 06~VlM ynpaBneHVleM. Pa60TaR B Knacce A, KamAw~ Vl3 HVlX KOMneHCVI


pyeT nepeMeHHYIO COCTaBI1RI()~YIO nynbca4V1~ B COOTBeTCTBYIO~eM KBaA


paHTe. BxoA KamAoro perynRTopa 3anVlTaH OT VlHTerpHpYIO~e~ KaTYWKVI
 

aana 3neKTpOHVlKVI. 3 TVI Vl3MepVlTenb Hble BVlTKVI nponoxeua BHYTPVl aa

KYYMHO~ KaMepw KBaApaHTOB, OXBaTWBalOT OCHOBHO~ MarHVlTHw~ nOTOK
 

nonlOCHWX HaKOHe4HVlKOB 3neKTpOMarHVlTa VI BKnlO4eHW nocneAOBa


TenbHo-cornacHO. BWXOA perynRTopa nOAKnlO4eH K KOMneHca4V10HHWM 

o6MoTKaM, pacnonomeHHblM B HenocpeAcTBeHHo~ 6nVl30cTVI OT 06MOTKVI 

B036ymAeHVlR KBaApaHTa. KamgaR KOMneHca4V10HHaR o6MoTKa pa3AeneHa 

Ha ABe: nocnegHVle BKnlO4eHW TaK, 4TO MarHVlTHwe nOTOKVI VlX HanpaB

~d~~_
 

f 

~ 

j
t

PilC.S. BnO$-CXeMa perYJI~TOpa TIynbca~ilH aKTilBHoro ~ilnbTpa. 
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'1 

neH~ HaBCTpe4Y APyr APyry. 6narOAapR 3TOMY nOCTORHHMe aMnepSHTKH 
nOllyo6MOTOK Bbl~HTaIOTCR, a nepeMeHHble CKllaAblBalOTCR H OKa3blBalOTCR 
HanpaBlleHHblMH HaBCTpe4Y nepeMeHHblM aMnepBHTKaM CV1110soiíl 06MOTKH 
soa6y}\<!~eHHR 3neKTpOMarHHTa. HanpR}J(eHHe nynbca~HiíI Ha BHTKax ua
MepV1TenbHoiíl 06MOTKH YMeHbwaeTCR S 4V1cno paa, pasHoe CTeneHH no
AaBneHV1R nYllbca4V1ií1. 

ltI
Ha pltlc.5 npeAcTasneHa 6noK-cxeMa YCTpoiílcTBa. A$ BKll~4aeTCRIli S pa60TY THpHCTOpHblMH Knl04aMH rons xo Ha speMR nonaaneuaa nyns c a

a/ 1 
~HiíI /KnI04H Ha cxeMe He nOKa3aH~/. HanpR*eHHe nYllbca~HiíI c ltlHTer

}~ pHPYlOmeiíl KaTYWKH nocTynaeT Ha BXOA ltlaMepHTellbHoro YCHllltlTenR /46/ 
H ~epe3 3neMeHTbl aKTHBHoro $a30cABHralO~ero 3BeHa /47, 48/ nOAaeT
CR Ha ycarurrens HanpR>KeHltlR /49/. C aroro YCHllltlTellR HanpR}KeHHe 
nocTynaeT Ha CYMMaTOp~ /3a~41/ o6paTHoiíl CBR3H /OC/: OTpH~aTellb

Hoiíl no HanpR>KeHHIO nYllbca~V1ií1 V1 TOKY KOMneHca4HH. OTpH~aTellbHaR 

oe no TOKY KOMneHcaLtHH ocyutec r aneua c nOMOUlblO HaMepHTellbHblX YCH
rurr eneã /30~ 33/. Hx perynapyenue SblXOAbl uepes peancropu /3J-l~ 37/ 
nOAKn~4eH~ K CYMMaTopaM /38~41/, a BXOA~ - K WYHTaM /22~29/. 

AnR 06ecne4eHHR YCToiíl41-1S0CTH npH napallllellbHoiíl pa60Te ABYXTaKTHblX 
KOMneHCHPYIO~I-1X pe3HCTopOB /18~21/ npHMeHeHa rlly60KaR OTpH~aTellb

HaR oe no TOKY KOMneHCa~Hltl. 

npV1 pa60Te npeo6pa30BaTellR /~B/ c aCHHxpoHHoiíl cxeMoiíl ynpaB
lleHHR ABOHHO~ pa3Max HanpR>KeHHR nYllbca~H~ B OCHOBHO~ 06MOTKe 
B036Y>KAeHHR 311eKTpOMarHHTa COCTaBllReT 56~70 B. 

npH cOBMecTHoiíl pa60Te aCV1HxpoHHoiíl cxeM~ 1-1 aKTHBHoro $HllbTpa 
nyns caua» YMe~walOTcR AO 8-10 B. npH BbJnpRMneHHOM TOKe flHTaHltlR 
3neKTpOMarHI-1Ta Id = 9,0 KA H HanpR>KeHHH Ud = 900-1000 B OHH co
CTaBllRIOT ~Brr/Bo = 1,0.10-6 . 

Ha pHc.6 npeACTaBlleH~ OC~I-111110rpaMM~ HanpR>KeHltliíl nYllbCaLtH~ B TO
6/ Ke 311eKTpOMarHH~a OAHoro 1-13 KsaApaHTOB. B pa311H~H~X KBaApaHTax 

BellH4HHa nYllbca~l-1ií1 npl-1MepHO OAI-1HaKosa. 
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TbI 

B KOHIJ;e OCl~HJIJlOrpaMM HCHO 

aKTHBHoro lÍlHJlbTpa. 

BH~eH MOMeHT OKOH'.JaHHH pa6o

PYKonV1Cb nocTynV111a S H3AaTenbcKHH 
11 HlOllR 1986 rOAa. 
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fnyllleHKO B. r. 
CHHxpo~a3oTpoH OHRH. Pa6oTa H coBepmeHCTBoBaHHe 
/IV KBapTarr/ 

I 

9-86-473 

IJpHBO,!J;HTCH CBe/ieHHH 0 pa6oTe CHHXpo~a30TpOHa QJLqH B IV KBap-
Tane 1985 r. H B Tet.J:eHHe BCero ro,n;a. YCKOPHllHCb ITPOTOHbl H 6onee 
TH)J(ellbJe H,LJ;pa AO KpeMHHH BKlliOl.J:HTenbHO. 

<l>H3Ht.J:eCKHe yCTaHOBKH pa60TanH Ha BHyTpeHHeM H BbJBe,LJ;eHHblX 
ITYt.J:KaX. 0ITHCbJBaeTCH CHCTeMa H pa60Ta CXeM yrrpaBneHHH ,!J;HCTaHJ.J;HOH 
Hb!M rrepeMell\eHHeM MHWeHH na3epHOrO HCTO'-IHHKa HOHOB. BonbWOe BHH
MaHHe y,n;eneHO yMeHbWeHHIO ITYllbCaLI;HH B MarHHTHOM rrone CHHXpO~a30-
TpOHa. 

Pa6oTa BbmonHeHa B J1a6opaTopHH BbiCOKHX 3HeprHI1 OIUIH. 

Coo6meHHe 06oeAHHeHHOfO HHCTHTyra !IAepHbiX HCCneAOBaHHH . .lly6Ha 1986 

ITepeBOA J1.H.Dapa6am 

Glushchenko V.G. et al. 

Dubna Synchrophasotron. Operation 
and Improvement (Quarter IV, 1985) 

9-86-473 

Information is presented on the operation of the Dubna 
synchrophasotron in the IV-th quarter, 1985 and throughout 
the year. Protons and heavier nuclei up to silicon were acce
lerated. The physical setups operated on intPrnal and ejected 
beams. The system and operation of control circuts of remote 
shift of laser ion source target are described. Much atten
tion is given to dicreasing the pulsation level in the magne
tic field of the synchrophasotron. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1986 

I 

l 

I 
I ,, 

\· 
,'· 


