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r. f.l aruliTH8t1 C.iCTCIol8 cBepXnpOBO,llRLIlerO ClIHXpOTpOU8 JIB;) /1/ c OJl,ep

"'"T 24 paryJlJljlHIiX wJ\O-napnO.l\a/ I / H 2 cor..aCOOOHIlIiX 'IJlRMOJIlUIailll1lX npo

MEllKyTKa C Ha6erOM (Irou !Ii-21i .PerYJlSlpHlrii neplwJt AJIlUloii 1,5 1.1 COCTOHT 

H3 .Il,l3yx .n;RnOJIbHIlX nOBOpOTHlLX. 1&aI'IUITOB Ii JI;ByY. KBa.lU>ynOJIbHIiX JIHH3 TlUJa 

JUIH3 naHOIlCr{O! 'O. COrnaCOBaHHblH npflJ.lOnllhel"UUH npOY0jj\YTOn COJJ,t::P)lWl' JJ;IIe 

napl:l coI'nacyk)llt~x 4l0KYCJ.1PikJ..L411X (F) ~ ,Il,e(~OKYC~lpylOU.I1X (D) n;J11 3 C KB8Jl,

p aT Ho~i andP'1'ypO~1 . 

Pac'{e'l' lI an '{aCTOTa 6eTa'l'pOIIHUX Koneti8.H.;,1 'iocr.a" Li C.jHXpOrpOlle 

i1UOeT BClII1I.111H,Y ~)(:. 7 , 3 110 ropI130H'f3Jl1 i . l ~!I = 0#25 no JJep'fIlK3111l. 

B pac5o'fe ~ICClIe.ztYIJTCrl. Bn'fiHlIlle paac5poca 31t.lpel~TIH:IIIblX ,Il,mll1 zvmOllb 

HUX URrHIIlTOB ~ 3IJN1eKT~iBHu.x .ltn~H 11 rp8Jl~ICIiTOli KB8,llpynOllbllllX nll1l3 B 

perynAplibIX n~pl1 011ax Ii COI'n8COB811IUlX npOUl;b:Y'flliiX. liB pa;ilJAep nonepe,{HO

I'O nyllKB 11 paCqCT!lY~ '{aCfOTY cleTBTpOHHI.tX l<ont:6BIII;;"' . 

11 . OCHOBO~ npOeK'I'~lpODaUJ1ft UarH I1 'fOOn'l'liliCC;:YJX CllCTCW yc!copl1'l'e llCH 

aapRl:eHHUX liaCTVlU Ii KaH anOB pBHCnop'l'~lpO.tlKlj HBJltIC'I'CH paClieT ~~lIIawl1

KI! nyqKOB H 1lI1He~iHOU npl!6nw&;eHYJI1 . PeWClfile mll1C~lllbiX ;a,~tP.~epeHU~18n:bHbIX 

ypBdHelH!i1 CBO,Il,11TCH K 1l1111 eillliJIoI npeOO:pS30B811I1AU C IlClIOn:b30aalili elA UBT

Pl1U. OnI1CblBaKlI4~lX l(aK.1lLHi aneu eHT CtiliXPOTjJOHHOIJ CTPYKTYIJil. 3a.nsqn pe

wanaCh IIpn nOYOlIJ,lI 113BCCTIIOj.j nporpHI,u,U:ol SYNCH • OCI[OBY ~aTeMaTI1 '{c cKO

I'O annapa'I'a KOTOpO~ COCT8DnACT paC licr U8rpiiU npe06psaon8UIIA ItOOP.ll.I1

Ha'!' qaCTI1UI..I npl1 npOXOiK,neHtH1 qepea a n eloleHT CI1HXpOTpOHHO~l CI1CTeYbi (no

BOPO'l'HbiC A.larHI1'1'~. KB8JtpynOll:bHblC Mli!3b1. cnOOO.1ltlblC OT nonR npoueIlY'l'KI1) . 

C»saOBl:l1! 06beu ny4lt8 paCCU8Tpl1BsnCH B B I1.ll.U .llByX HeKOppenl1pOBaUHIiX 

al1ll11rICOB 2 
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EaTaTpOlDlua <jJYH=I.{ E paCTb <PYl'Kl1!U! a3ID.\)'TaJ!bHOro nOJIo;<aH!!II Op6HTU S 
B JH1He~HOv np~6m1.emBl lfaxO.1l~tnllCD aa!.lRUY'l'ble Op611'l'bI }\ ItX napawerpl:l B 

B8B~C\o1.UOC~N' O'J PBCCTaJ-IOBKI1 aneueHTOB . nO.:n611PB1I8ClI T8.I(8.R p aCC'fB.HOBK8, 
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np~ KOTOpO~ Dapauerp~ Op6~T 6HnH HaKlly qm HYH. TSHHY 06paaou, MaTOAOY 

perueHufi 6olll>tDOI'o KOml'.f8CTBa npflUIiX a8,lf.8'l pemanaCL 06parHaH 3a,ItaQa 

paCCraHOBKK yarHKTH~X aneMeUTOB no K01lLUY. 

ill. 1blCneHHOO MCClle.llOBaHLie BnKHH)!R paa6pOC8 )1UnynLcoB nY1.lKB, llO
nYCKOB HB ~l1m Hli H rp8JlHellTli KBa.Il.pynonLHblX mma cornaCOBSHHoro npoue
aYTK8 HB BenHq:.,HY waKcHwyua .p -cf!YHKltHH H qac'fO'l'Y ~ -6e'fa'fpOHllbIX 
Ko.e6w"A I\.H ye.allo."" CmiH 6wJO el\a.wo • pa60.e /2/ . Paeqa.b1 npo
BO,ZUinHCL C yqeT OU npoeKTHpyewblX 3BallaHH" BeJH1.llMH, XapaK'fepH3YDI1l,1·tX 

aneUCHTW uarHwTHo~ CMCT8Y1i . 
Ha pHC . I np8.ucTaB1IeHO paCnpe):l811ellHe aqxp6KTHBHblX ,ltnH" ,ltKnOllLHblX 

warHHTOB, nonyqeHHOO B H3we peHHHX H"AYKqHOHHawH KBTYWKaMH npH KOUH6f
HOII .ewnepaType /3/ . 
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PHC. I . nnHH8 AHOOllLHYX warRHTOD no nonD 

AH8110L'H1.lHOe pacnpe.l{ eneHH8 aWteK'tHBHblX ltJlHH KB8JtPynolls U npOltC'fSBneHO 
Ha pHe. 2 (a II 6). BIII\1I0, qT O paa6poe a~KTHBHbIX An.H AlinoneA eo
e.aMHeT - 2.2'10-3 , a 3~K'"BHbIX A.II I1 KBOAPyno.eA - 6.8'10-3 B 
O'fHOCHTenLHHX e.ll~HHUax. 
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PHe. 2. ~nHlla KBOAPyno.hHYX n"Ha no rpBAHeH.Y : 

a) ~•• ~e~oKye"py~~HX n"H3 D 
6) A'. ~OllyCIIPY~~"X ,"Ha ~ 

2 

Pscqe!w 3aMKHyryx Op6H'l H HX ospauerpoB npOBO,ll;HmI CD C YlIer OLl H3uepeH

IIYX a~K'.BHbIX ~'.K H noneA. Ha ~"arpawwe peeoHaHeo. (p.e . 3) . Oq
HS I COO!BOrcrByer He Boauy~eHHOg crpyKType MaK no nHHaaM perynRpH~ 

nepKo,noB H cornaCOBaHHOr O npOUe:lYTKa, Tal( 11 no Aldnom~HWU UarHHT St.l. 
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PHC . 3• .D.uarps uua peaOH81ICOB 

EenK B TaKoR CH CTeue yqeCTh nonyqeHHW~ B H3uepeuMRX pS36poe a~K!KB
HWX ,ll;lIldH Ton~KO ltHnORhHYX UBrHHrOB UpH np OH3BORLHoR, HO ~I1KCHpOBBH

HoR KX paCCTaH OBKe no KORLuY, TO pa60QaH Toqxa HS ,ll;HarpaUUe peSOHBH
COB CUeC!HTCR (pwc . 3, r oqxa n). YQeT pss6poca a~eK'fHBHHX An"H KB~

PYOOllhHbIX llHH8 perynRpllblX nepHOAOB UpH aeBoauym,eHHbtX ,ZlHnOlI LHYX UBrHM
Tax COOTB8TcTByer Toqse ill. PaCCTaHOBK8 l1MH3 npM 3'fOU He onrHUM3Hp o
Baaa. tIPH 0,ltHOBpeU8HHOU YQeTe paa6pocs no SiW)eKTHBHblU AlIHHSlI .llHnOnL

HblX uarHHTOB " KBS.llpynonLH1:lX nl1H3 - PS60QSR Toqxa IY He BliXOAM! aa 
npeA8nbl 06naCTH .nonycrMUYX 8HaqeHH~ (a8mTpMXOBWIHSH 0611SCTL). B npe
A8118X 3'foH 06naCTH noaaT Bce aHaqeHHH pa60QHX qaCTOT 60'fSrpOHHHX Ha
ne088K8 UpH 6011LW OU quCne nepOC'faHOBOK .llHnOnhHWX UBrHMTOB M JlKHa pe
ry~RpHoro nepHo.ua. HaKnyqge" fiBHHeTCH paccfauoBKS, ope KO'fOPOij uarHH
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r~ \01 n~H3~ B H8&AOY per ynflpHOY nepHo~e p8CCT8BneH~ cneAY~"U 06pBaow a!WJeK'l' Yl BHWC ,ltJIHH 0'fnHtl8mCH or npHHRTIiX B pa60Te /2/ HB BellVl liltHY 

( r OQK8 Y) : ~arHI1'l'bI '1epe;nynrcA - nepBl.I.ti C LkoporKOU u a!PPeKr~IBHO~ JJ,nHH o3 . :> I, 5~. 

Bropo" C ".l(1B1HHOtt" atIxl.leKrVl.BHO~ JVIHHOU . UPH arow JtmtHl:l LlKoporlUtx" 
uarHl1TOB C B03pSC'l'aHHeW Howapa perynHpHoro nep'W,lt8 BOapaC'l'am , B 

"Jtm1HHWC " - yweHbWBD'l'Cfl. KBBJtPynOllLHble mmsbI B perYllApHWC nepHOztax: 
PBCCT8Bl1emi cnellYDIltI1W OCSPB30U: F - mtH38 C Hwu,leHLUlHu. r pBJl.HeH'l'OW, 
D - 11M-H3 B C H8H,60nbIOI1U. C BOapSC'l'81B1eU Howepa perYl1ApHoro nepHO,lt8 

rpa;zJ;HeHT F - 1l11H3 paC'l'e'l'. B D - 1111H3 yweHLmae'l'CH. 
nOCK011bKY B H3wepeHI1HX Hd.ltYKLtI10HII~W\o1 Ka'l'YIIIKBWH Be11HT.{HHS actxPeK

THBHOH AllHHbI uarHMTOB onpeAenH6'l'CR KaK 

Bll 
L, p • k rAa B" - none , H'aWepSHHOe llltllHHH O" " 

~ K8'fymKoit. 
B2 , - nOlle. MawepeHHoe "KOPO'l'

KoR II KarYWKoR, 
k - c onst AnA ,lI,BHHbIX 83WO

peRMR, 
B pacQs '1'ax y~H"blBanCH paa6poc O~Horo 88 napswefpOB ( 3~K'l'"BHOR 
AnHHbI unH r pBAHeH'1'a). 

~HcneHHble 3KcnepHW6Hry no pacqe!y orK6a~6R ny tlK8 C yqeTOW 
BC6X npOB8AeHHbIX nepeC'l'BHOBOK nOH83enK. liTO HCKaaSHHB a~KHYToR 

Op6.TW npH 3TO. Ha npaBWOBeT ~ 5 •• (pHC . 4) . 
He p~c. 4 npe~C'l'aBlleHO nonepsqffos CeQeHHS ny~a H HCKa¥eHHS 

aawKHyroli Op6UTbi H8 rboHe nonepstUioro CeqSBHH K8.Mep~ H anSp'1'yphl ltH
nOHbHbIX WarHH'1'OB H KB8ltPynonLHax nHH3. Ana nepBoro warHHTa OAHoro 
l1a perynflplibDC nepl10.1l0B nonepetWoe C8QOUH8 nY'lK8 H HCKBM8HHe s aWt<Hy
'f0~ OpoHTbI AaRO He BXOlt6 B werHHT, B ueHrps warHHT8 ~ H8 B~Olte 
H3 Hero. 

lIOCHonLlty Cpe,ll,BBB 3H8QeHHe 3\W>6K'1'HBHWC ,lJ.JUtH KB8.llPynOllhllhlX nHH3, 
nony QBHHOB B H3wepeHHffX, OrnHqaefCH 0'1' npoeKTHor o / 2/ HB 5,2%. TO 
paccworpOHHhle BapHBHTN P8CC!aHOBOK B03WoaHN 'l'O~KO npH paaAen.LHOU 
nHTSHI1H AHnon.1>HbIX WarHH!OB. IPOKYC~'PYIll.KX H AOrbOHYCHPYlllIHiX n~!Ha pe
porYllflpHIiX nepHO,ltOB. aro 06ycnoBneJlo, c DAHan C'1'OPOH" Teu, QTO xe
p8.K!ep 88CI:lLD,BHHH B AHnOn1>HblX UarHI1'fax H llHHaax paanHtalliH. C APyroa 
CrOpORY. AnR YC'1'OaQHBOrO ABM.SHKR ~C'1'HU no Op6H'l'B B ASHHOW KOHKper
HOW CllYQae Hs06xOAHWO. ~06y rp8AHsHT B ~3ax p 6U11 HeCKOR1>KO 
BWS, qew B .nHH3ax D. 

He pHC. 3 TO~M Y1 H YII COO'1'BSrcTBYD'l' 8HaQeHHRW ~aC'1'OT 6e'1'B
rpoHHYX Kone6BHHA B cnyqae H3UBHOHHR 'l'OKe B nHHa8X PHD pery
RHpHHX nepHOltOB R8 OAHH8HOBY~ BenH~Hy. AHanorHtlH8a KapfHHa HSonD-
ABar CR AnH llHHS F H D cor nacoBaHH oro npOUe&YTKB . SC~H aH8qeH~R 

I 


III 

~) bl II 

Puc. 4. nonepeQH oa CeqSHHe nY"IKa H HCK8aeHHe Op6H!bI 
npH np ox ollABHHH nyqKa: 

a) B l\aHTpO KBwynona P, 
6) HB Bxo~a napBor o A"nOna perynapHoro napHoAB, 
») B ueHTpe nepBoro AHnonH perynapaopo nepHO~8, 

r ) H8 B~OAe nspBoro AHnona perynHpHoro nspHOA8, 
~) B l\aHTpe KBwynona D 

Ha pHC. 3 !OllKH YID,IX,I coofBefcfBym HecKoppeKf~'pOB8HHblW aH8
qeUHRU rp~"ellT8 B nHHaBX cornaCOBBHHoro npOWe&YfKa, 8 TO'lKU XI H 
XlI - CKOPPBKTHpOB8HH~W. EcnH aUBQeHHB rpa.ztM8HTa oAHoR Ha nMHa co
rn8COBaHHOrO npouoay'l'KB OTJIHQae'l'CR 0'1' pSCtle'l'HOrO aUaqBH~IR us BOll~
QHHY He 60nee 0.2%. p86oQ~e fO'lKH Xill.XIY,XY He B~OAHr sa npeASnH 
OonaC'1'H AonYCTHUWX 3HaqeHHa qaCrOT 6e'1'SrpOHHUX Kons6rutHR. TO'lKa lID 
COOTBO'1'C'l'ByeT M311SHeHnl) rpS,lVteH'l'a B D - nUHaax. XIY - B P _ H D _ 

nHBa8X. XY - B 1 -nKH3ax cornBCOBaHHOrO npOueKYTK8. 
'lHcneHHble paCQeTti nOK8aanH . q'fO KaUe HeHlte rpalVISHra B F_nHHaBX 

cornaCOBBHHoro npOUBJ:YTKa BIUHBt B 601lLmeR CfeneHI1 HB rOpHaOH'1'Sll:LHYD 
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qaCTOTY 06T8TPOHHW:: KoneOwud\ ~x , a H3yeReH11e rp~HeHTa 11 D-mIH

aax - COOTB6TCTB6HHO Ha ~~ 
KoppaK~HpOBKa pa6oqe~ qacro~u Oer 8TpOHHUX Kone6aHH~ HaweKeHH6U 

BenH~'HU r OKa B nKH3ax pery nRpHoro nepHO~8 Boawozna npH OTnHqMH a~ 

geK~"Bno" .nnl1HbI Jlldn OJI I:.H l:lX WBrHIU 'OB H8 '"" 1.3% ( T OQU8 XYI) or npHHR

TO. n paGoTe / 2/ . To.xa XY U COOTneTcTnyeT Gon.me ~ Ha 1, 3% a~eKT.n
HOU ;nJU1.He .11HDOn1HfiX J.larHHT OB, HO H3veH8HHilW r p a,nH8HT SW B 1HfH8SX P 11 

D perynRpHor o nepHo.na . 
T aRmA 06p 83 0W. np oBe.zteHHble psCtzeThI nOK8a 8JIH o e OC5XOll.H J.l OCTll TD.I,8

T8n btlOrO aH8nHa8 Bm1RHIUI 01'KnOHBH ltIR XapaKTepH CTHK u arHJ.ITHO" CH c~eUbI 

YCT8H OBKH CITHH 01' paCQe'l'HhlX aH8 'leHld" HB nBpBweTpll "YQK8. B JIHReRHOW 

npH6nH~eHHH n OK838H8 ll oa WOXHOCTll y npBBn eHHft nBpaueTp81m nyq}<a 

II]lH YCJIOBlll1 p8a,llenllHoro m1T81Ulft 3 JlSUSHT DB u aruwrHo £t CHC'leUbi 

(.nH"OnbH~ warHHTOll, ~OKY CHPY~HX, ~e~OKYC.PYD~KX nHH3 perynRpR.x 
n epHon OB 	 H P-H D· nl1Ha cornaCOBaHHOrO npousaY'l'KS). 
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60PHC08CKaA 3.8. ~ AP. 	 9-8~-522 
BnHAHHe pa3GpocoB xap8KTepHCT HK MarHHTOB H n HH3 Ha napaMeTpw TpaeKTopH~ 
\4acnu~ B YCTaHQBKe "CnHM" 

anA c8epxnpo.OAA~ero HOAenbHoro CHHXpOTpOHa Ha 3HeprHC npoTOHOS 1,5 r3B 
npoBeAeHQ HccneAoaaHHC enHRHMA paa6pocoa ~KTMB~X ARMH AHnonbHWX Mar
HHTOB, a TaK*e ~eKTH.HWX AnMH H rpaAHeHTOB KsaAPynonbHwx nMH3 B perynRp
HWX nepHOAax M cornacoa8HHWX npoMe*YTKax Ha pa3Mep nonepe4Horo nY~Ka H pac 
4eTHYC 4aCTOTY 6eTaTpoHHwx Kone6aHHH. PaC4eTW aaHKHyTwx Op6MT H HX napa-
Helpos npoBOAHnHCb C Y4eTOH H3HepeHHWX ~KTHBHWX AnHH, noneH H paCCTa-
HOBKH HarHHTHWX 3nCMCHT08 no KonbUY. B nHHeHHOM npH6nH*eHHH nOKaaaHa 
a03MO*HoeTb ynpalneHHA napaMeTpaHH nY4Ka npH YCnoBMH pa3AenbHOro nHT8HHft 
3neMeHTOB MarHHTHOH CMCTCMW /AHno.m.HWX MarHMTOB. ¢)OKYCHp)1'llqHX, AecoKY
CHP~HX nHHS perynApHwx nepMOAoB M F- M D-nHHs cornacOBBHHWX nPQMe.YTKOB/. 

Pa60Ta BWnOnHeHa B fla50paTopMH BW4McnMTenbHoH TeXHMKH MaBTOHaTH3a4HM 
H na6oP8ToPHH BWCOKMX 3HeprHH OH~H. 

Cooe.eRNe O~eAHHeKHOrO HHCTHTYTa RAepHWX HccneAoBaHHA. DY6H8 1984 

PyKOllHCb 	 nocTynaxa B Y3~TaHDCKJr1ll OT~aH 

16 Hlll!J! 1984 r OM . 
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80r lsovskaya Z.V. et al. 9-84-522 
Effect of Magnets and lenses Character istics Spread on Part Icle 
Trajectories Parameters In t he SPIN Ins tallation 

The effect of dipole magnet effective lengths and quadrupole lenses 
effective lengths and gradient spread In regular cells and matched straight 
insertIons of J INR 1.5 GeV proton superconducting model synchrotron on 
the beam sIze and betatron oscillatIon frequency is Investigated by means 
of SYNCH program calculation. Taking Into account the measured magnet ic 
fields and effective lengths the calculation of closed orbIts and the i r 
parameters has been performed dependi ng on mag net i c elements mounting 
In the racetrack. In the linear approximation a possibIlity of beam parameter 
operation control provided unde r separa te magnet system element rower supply 
(dipole magnets, focusing , defocusIng Tenses of regu lar cel l s, and of F 
and 0 l enses o f matched straight Inser t ions) Is shown. 

The Invest igation has been performed at t~e laboratory of ComputTng 
Techn iques and Acce l erations and laboratory of High EnergIes, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1984 
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