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BBE.JJ:ElME 

B JIB8 OIlllM 3aBepmaeTCH COOpyl!\8HR8 1,5 rsB CI1- CHHXp oTpoHa , wrn 
COKparIleHHO YCTaHOBKH CIOOriI/. B BTOM YCIwpHT8JIe HCIJOJIbSYJOTCR CI1- Mar

HRTli TIilla ,lIy6Ha C IIOJI8M .I10 2,3 T. TaM e Ma.I'1mT!:J o6.Jra,nalor MmmMa.JJl,J-JOM 
MaT8pHaJIOeMKOCTbID, HaH60JIee rrpOCTO~ TeXHOJIOTI1e~ H3rOTOBneBRH Ii 008crre

'llfllaIDT BllCOR08 Ra"I8CTBO MaI'roITHoro IlOJIlI Hero rrOBTOplIeMOCTb B CSpHH 

MarHRTOB. Bes STO BhII'O,11HO OTJIlf<IaST CI1-MBI':tmTll .IT,y6Iru KaK OT 06IflH/:lX 

T8II.JJJiX M8I'IDl:TOB, TaR H CI1-MarHl1TOB C IJ0JI8M 5 T H BI:llIIS. 

B 9TO~ pa60T8 IJpHBe.I1eHO KpaTK08 OIIHCaHHe RpHoreJ-rnoM CHCT8MH CHH

XpoTpoHa CITMH. BKJIID"Iaromefi KpHocTaT YCKOPHT8flR, reflHeBuH p8~pHw.epaTop, 

coe,mtHllKJlU'l8 me Tpy60rrpOBO,IU:l H Cl1CTeMY yrrpaBneHIDl H KOHTPOflR, a TaKlKe 
C006maeTCff 0 COCTOERKH paOOT Ha YCKopHTeJIe. 

KPHOI'EIDIAH CMCTEMA 
06~ ~ YCKopHTeflR ClIl1H IJORa3aH Ha PHCYHRS . 

r8flHeB~ KpHocTaT THITa ~eM BaHHll BllIIOJIHeH o6mHM AJIH Bcero 

YCKopHTeflR Ii rroBToplIeT IJepHO~OcTb CIT-MaI':tmTHOM CMCT8MH. K KpHocTa

TY YCKopHTeflR nsp11MeTpoM 54 M Ha BOCTO"IHOM Il]l.flMOJmHeili-IoM npoMell'YTKe 
llpHcOe.n;lllieH 7,5 M KpHocTaT "XOJIO;ll;I:!OH" 'laCTJ1 RaHaJIa IDIlKSICIJ;I?lI1 11Y'ffi8, 

a Ha 3aIIa,1(HOM - pery~HIDi: HSMepHTeJIbHhfii IIepHO.I1. TaKHM o6pa30M, 06

llIM ~ reJD![eBOrO IqlRocTaTa :paBHa 64 M, aero 06MM 4 M3. KPRo-

CTaT pery~Horo n8pRO,I(a l'IMeeT.I(JllllIy 1,5 M H np8.I1CTaBflReT COOOH 

~~STpOM 0,28 M, H3rOTOBnS~ H3 2 MMflHCTOBOM HepmaBeromeil 

CTaJIH. ~ Y.I100CTBa MOHTa~ H peMOHT8 pa3MemSHHoro B KpMocTaTe ooopy

.I10BaHHH nOCJIe,n;rrIDi: pa3pe3aH no 06pasyromI1M B Me.lUffiHHO~ IlJIOCKOCTH. Ha 
KOHUe Ra~oro peryJIHPHoro nepHO.I1a KpHocTaT cHaolKeH CHJIb~HOM Toro ~e 
~8M8Tpa. B neHTpe nepliO.I1a KpHocTaT nO.I1.I1ep~eTCff onopoH B BH.I1e 

:o;I1JIHH,lUlH'l8CKOrO JIaOHpnJITa, BH}rTpe:H!illli ~ KOToporo f13rOTOBJISH H3 

CTeKJIOT8KCTOflHTOBOM Tpy61' BH8111HHM .I1H91\'18TpOM 0,145 M H CT8HKO! TOJI
mmro! 4 MM. OCT8JThHll8.I\Ba Il;HJll'!B,llJl8 HSrOTOBJISHH liS HepKaBelllIlsa: CTa

~. Ha 7SllJIOM RO~S onopa o6opy,noBaHa DCTZPOBO~ YCTpo! CTBOM, nOSBO

JIRDmKM KOPPSR THPOBaTD npocTpaHCTBeHHOe nOJIOXeHl8 IqlKOCTaT8 B pa6o~x 
YCJIOBlIRX. BHyTPJI Iqll!lOCTaT8 n9pH0.I1a Ha. .n;!lpa.n1OMHHJI9BO! 6aJlRe YCTaHOBJI8

H1l ~ Cll-nOBOpOTHliX MBl'lmTa H n9 KBB.JUlYIlOJILHH9 JIHBSH. YM OTHS:tmS OT
,I(anbHHX ~acT9! KpHocTaTa BHIlOJIH9HO CBapHHMH mBaMK MHOroxpaTHoro nOJIb

SOBaHRH. TSllJIOli9~.fI re~eBo! B8HHH OCymSCTBJIHSTCH 50 CJIOHMH 12 MKM 

nepI>op1'!poBaHHoit i!' ro<IJPl'lpoBaHHoit cynep1'!a~ H TSJJ.lIHM BaKYYMBHM XO

XYXOM. o6mKM ~ Bcsro YCKOPHTeJIH. Ha cpe~eu ~ onop npS~CMO
Tp9Ha B03MOMHOCTb YCTaHOBKH TSnHOBOrO BKpaH8 C ~RU 8S0TOM, O,lJ;HaKO 

~ YMsHblleHl'IB o6~Ma pa60T nsp~ nyCK YCKOPHTeJIH 6Y,I(eT npDBs.n;eH 6sa 

BRpaHa. AHaxorK'lHO RPHOCT8TY psryJIRpHHX nspHo.n;oB i!'SrOTOan8HH KpHocTa
'l'1i IJpl1MOJIH:Heiblwt llpOMeEyTKOB. 
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8 PyXIJOJWCHbIX 3 xA O:x.?Ia!iltMMIlX TORolmOlloB p8.Sw9l11.eHY nonapHo HS 


ROImaX nplIMOJll!Hei!::Imx npOMSlIYTXOB yClWpl'ITeJIH. 3Tl!I TOROBBO,wi IIOSBCIJDID1' 


pa~eJIl>HO .rmT8Tb <P li'i .n JmB31l peryJIHJlHHX IIepRoJ:(oB, ~ R .n JImISii rrpm.!lOJ!ll


HS!lmx npOMS'8\VTROB li'i pa~8JIZTb Bce IIOBOPOTHBS MaI'lIll'l'Ii Ba ):(Be :rpyIIIIIi 


~ CHKllISlllU[ HaIIplDlt81llU[ npJiil aBapmhwit 8~ sanacewwit 8HepI'lm. 


Ka~ TOROBBO~ naroTOBHeH R3 nayx XOaRC~HHX TOXCTOCTeHHHl MeJ:(HHX 


TJlY6, Ha nOBeJIXHOOTl! ROTOpmr napesa.Bl:l BmlTOBile lt8HBJIEI ~ IIpoXOWl ax


.nal!r,ll;8.IIIlero r ssoo6pasBoro reJlIDl. BHy'rpElHHes oToo],)CTze TOROBBO~8 RCIIOJIb


syeTCH ;IJ;1lff BBO;na HaRone'<IHlllRa rrspeJmBBor o cR<Ix:>RB. :wm ;n,IUi BHBO~ R3 ItpZo

CTaTa '!acn RSMSPRTeJIbHHX Ra68JIsit • .IlpyrM n "IaCT:!> mmo;ItHTCJ! DS Kpzo

CT8Ta 'lspes rSJIM9TIf1mliIs MHOrOIIO.m)(m SS pas1>SMIi. ,UiIH lIKTrumJI CII-MaI'lIll 

TOB KaHaHa HHllIS~ RJlROCT8T YCKOPJiilTeEa B aToM~oHe o6o~oBaH Bo
IJ:: 

;s: CeMblO napaMl'! ROaRCR8JIf:>HHX TOKOBBOJ:(OB Ba TOR 300 A. KoHTpruII> sa T9M


1=1 	 n epaTYP0it B ltpJI[OCTaT8 oCYlII.eCTBJIHeTCH 24 peSHCTOPlIID<m J:(8T'mltaM1![ TSM
o 	 nepaTYPli JiiI 4 YIlOBH9MSpru.m l!W;D;1toro r eJlIDl. 

~ 3a~Tli KPEOCT8T8 0'1' li'iS6IiTO~oro ~aBneHBH B aaapBtHHx pe&HM8Xgj 

DOCJI9.IlIid o6opy;!tOBaH 4 nOJIBOIIO.It"eMHmm RJIa.II8.BaME 'I!! 4 p8spilBHliMR 


i 
& 
8 

M9M6paRaMB c npoXO,ItIDl)l C9'l9mrSM ,IJ;HaM8TPOM !)0 MM, cpa6sTWl8.Dl1tIDll xtplJ 

rrOB~8HHH .ItaBneHHn B RpBOCT8T8 .Ito 1,7 Z 2, 0 aTM. TaKKMK a9 MeMelpaRaMH 

o oClopy]toBaml T9IUlH8 ITaTpyOn B8RYYMHoJ; XaM9Pli,C08.ItHlIRDlti1e ee C M8I'BIITD

o 	 pasp!J.ItBlOOiI BaCOC8MB. TeIJJliif! RQltyX cnaell!8H ):(BYMR c6paCnlBa9MJ:,1MlJ tIwutna

! 
Ii! Mli'i ,IU!aM9TpoM 0 ,25 M. 

~ nORa~~T p8C'leTH E 9RcnepRMeHTN c TP9MH npoTOT~ nepzo

I 
 A~2/, OlKBAa9MHH ~ennorrpoToR ranESBOrO RPHOCT8TS YCROPZTeAff CDHH ely 


AST rrOpR,ItR8 400 BT IIpH paeloTe eles aSOTHor o 9KpaHa. 

if 

(]) Kp~oreHH8R r anzeBBH YOTaHOBKa KrY-1600/4,5/ 3/, C IIOMO~D ROTOpol 

~ 6y]teT no.rms J:DlGfBal 'bCJI pa60'l8.fI TeMIl8pa-rypa B lq)Ho c T8Te, p83M8l11.eBli Ha 

paCCTOHBBl! 6 0 M OT YCKOIJl'l'TeJI.ff. YCTaHOBRa HM8ST JIpOSRTRYil XOJIo.noIlpOJJ8

i 
BO,IJ;HT8JIl>liOCTl> 17 5 0 BT npz OJlliOBpea.re~OM 1I0IIY'IeHIDI 45 JI./'q ~oro 
r8JIli'in. YCTaHOBKa n OTpe6JlasT 3600 lIM IT! I'6.IIlIR , CDlIB8Moro TpeYn XOM-

o 	 npeooopaMH ~o .ItaBn8HBR 2,65 MITa. YJ:(e..u:I>lfId paoXOll 8B8prn B YC'l'aHom:e 

OOCTaBJIHeT 280 BT/BT. TaR8JI BHCOXM a«>ex'l'KBBoc'lI> llOCTlII'S8Tcn IIPlIM9He

mreM KBClm,Ila S3 TpeX nOCJIe.tlOBaTeJ[])HO BRJlIl1ieBHHX TY¢o.It9TaH,ltepoB,06e

cne'llIB8JlllllID[ OXJl~eIme )40 15 K, z nOpnHsBorO napoD,ItRocTRoro ll9TaH,ltepa 

C .ItasneazsM Z TeMnepaTYPOA COOT~eTCTBeHHO 2,5 Mila z 5 ,4 X. YOTaHOBKa 

!!MeST 6J10H OCywKlf, pa60TB.IlIld IIpIl TeMII8paTYpe ORpyEaIlIll8! cp8.ItH. 11 

HH31(OTeMDepaTYPBYll O'IHcTRY OT rrJIHM8c9:1t 

1 YCTaHOBK8 KrY-1600/4,5 C09llHKffsTca C KpHooTaToM YCKOPZTanH TpeYH 

Tpy6onpOBO)48MH: npHMoro IIOTORa ZBJ:tRoro r8JIli'iR, oelpsTHoro n OTORS ~Oll

Horo rasa B o6paTHoro nOTOXS TeDJIOrO rasa, npowe)4mero 'lSP8S oxn~

eMlle TOKOBBO)Uil. 
C yqeToM ocoel8HHocTei RpBocTaTWpOBaHHH CTI-MarBBTOB YCROPBTanR 

amm B TIpoT.IIlKeHBoi!: Kl'I1lffilleit BaBBS npl!BJJT8 CJI8.ItYJl!118R CX9M8.. l!rB.Itl<d re
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~ u s rrpHMoro nOTOKa nO~STCR B xpBOCTaT B TO~. ~ayeTpanbHO upo
TlIBOnOJlOltHyll MeCTY OTBOM napa. 06pasYllll!HAcJi uap IlQJtHllYaeTCH B BepXHee 

CS'ISIme RplJOC'1'aTa, CB060,lUlOS 0'1' MarHllTOB II Q,lO(OCTJI, JI O'rBO.ltllTCJJ B pe

<ppuepaTop . IIpH STOM .l\.IIIDia R8Jij{or O liB RaH&IlOB . 06pe.so:B8.HRWt Depuel 

~acTbD o60Jl0~ RpilOCTaTa II nOBSpXHOCTbm ~OCTIiI, CORpamaeTCR ~oe. 

3'1'0 c ymecTBeHHo OHlll!aeT ~8RT ,~eH8mu1 ypoBIDl XImKOCTlT lis-sa I'BJU)a-

B1D'I'i8CRor o conpOTlmlISHlm RBHaJIa • 

MzRponpoa eccopH8H CHCTeMa 8BarHocTHKI II YDpBBneHB~5/ YCTaHOBKOI 

KI'Y-I600/ 4,5 06eCn S'lHBaeT aeHTpwmsoB8Hll1dt, c60p 1I' n peJJ:CTaRlIeHBe B 

Y.Il06HOM ,ltJIJi onepaTOpa BH.Ile HH<{lofN~ 0 ;IUlB1ISmll1l I! TeMIIspaTY}>e B pas

JIH1mI:lX TO'lRaX, YPOBHJiX mutRlIlX RplloareH'1'oB, 060POTax '1'yp6oJJ:e'l'ruutepoB )[ 

~. CIIlCTeMa '1'ax&e BHnOHHReT 3a.Ila~ cTa6RnH3~ OCHOBHHX napaMeTpoB 

YCTBHOBRli! rryTeM BOs,ItelcTBRR Ha 8Jl8RTPOYJIPB.B.lDi6MliS BeRTHJIll', K.lI8.II8.HH II 

HarpSBaTem!. Ha:B:60Jles cymecTBeHBaR 'IaCTI> HH<{lofN~ 0 COCTOmnIJ! RPlIo

CTaTa YCKOPH'1'eJlR IIP9.ItcT8.BJlJieTCSI RaR sa .ItIICIIJIse nyJIl>Ta YCROPHT8J!.H, TaR 

lJ Ha nyJThTe paI>poepaTOpa. 

COCTOmME PAEOT 

Bee Cli!CTeMH YCKOPH'1'8J!.H.KpoMe rem!eBoro KpHocTaTaJce~ac CMOHTII

poBaHI:l H HBJIaJItlm8ilTCR. IIpoBe.IleHa JilHZeKI:O!J'I B C1mXpo'l'POH nyqxa UPO'l'OHOB 

C aHeprlllei!: 0,512 MaB 0'1' HMnyJThCHOrO s~eRTpoc'1'aTH'leCKOrO ycKOPIITeJlR. 

TIplJ aTOM Bce CTI-MarHBTH BMem! KOMHaTHYD TeMllepaTYPY li! Bos6~&nlJCD 

IIlMnyJThCHHM TOKOM '1'parreBelll,It~HO~ ~PMU ~TaHDHOCTDD 0,15 0 no BSpwB

He II aMI1JIH'r~o! n opR.1tR8 1,4% MaKCJ!M8J[])Hol. IIpJI BRJ1J:J"18l1D ycxoPJlDllsro 

B'1-HaIIpElKeHlffi ; aMJII),IJ;BJIac}' YCTOflmBaR BKPRY.1IJiBIIlfl nyqxa B Te'lSIm8 0, I ~ 
6es nplllMsHeHIDl KoppeRTlIlpJ1O!ltHX MarHHTOB. Bpewr D3HH nyql(B orrps,IteJlR

ADC}' pacceHHH eM IlPOTDHOB CTanl:> DHaKo! SHeprBlJ Ha a TOMaX OCTaTO~~O 

ra3a BaRYYMHol KaMePH, CTa'1'~SCROe ~eHHe B KO'1'OpO! OOOTa~eT 

2· ro-5 ITa. 
CMOHTHpOBaHH Bce '1'plll re~eBHX ~ Me~ pe~lIlE8pa'1'OpOM R YCKo

pl!!TeAeM Ii npoBe,IteHO RX Orrp060BaHIIl8 npl!! pa6o~e:l!: TeMlIepaTYP8. Ha~'1'H 

pa60TH no repMeTRs~ ranReBOrO KpRocTaTa YCKOpRTang. 
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illenaea H.A . ~ AP . P9-8S-S9J 

KpHore MMa R CHc,eHa CBepxnpoBOAP~ero CHMKPQTpoHa c nH~ 


COOP~deM~~ 9 OHRH 1,5 raB YCKopHTenb cn~H noeACTaonRe T co6o~ ~e CTKo
¢oKYCHPYD~HM CHHXPOTPOH C Cn-Han1HTHO~ CHCTCHOH c pa3AeneHH~H~ ~YHK~HRHH. 
HarHHTHaR CHCTeHd COAep*HT ABa eynepnepHOAa, ~ ~a*AoH H3 KOTOp~ HHeeTeR 
12 perynR PH~x ~O.llO - neOHaAo~ H O~HH cornacoa3HHblH npJl..om'He~Hbliii npa",e"'YToK. 
" XOIlOJ,lHall" '1aCTb KaHana HH .. eK~HI1 f) Y4Ka a YCKOpHTellb TiUC",,,, a .. nl;ll1l1eHa c H(J101lb 
3C)BoMH e>i Cil- MarHHTo B. TaKI1H 06pa30M. IICR HarHI1THaR CHCTeHa COAep~HT 52 cn
AHnonR H 6~ KBa APynOIlR on~HM aeCOH 3 T. Bee Cn- HarHHibl pa3He~eHbI B O~eM 
KPHOCTdTe ~1na KHnR~e~ aaHHW. BH~HRII CTeHKa saHHbI o~eMOH 4 .,3 H3rOToaneHd 
113 2 . 0 "'''I nHCiOBO~ l1ePlKa~eIOUle~ CTanl1 , a aHyTpel1HRR, rO/llllI1HO"-; 0, 5 _ ,06pa30
BaHa CTeHKaHI1 aaKYYHMo~ KaMep .. . KpHocrilT. nOB TopR~ nepI1OA~~HOCTb ~arH~THOH 

eHCTeH~ . nOAAep~~BaeTCR 42 Tenn08~~ onopdMH a B~Ae ~~nHH~PM~eCKoro na6H
pMrl ra . AnR TennOM30nRUMH ~PHCTara o~eH AnMHO~ 65 M Hcnonb3yeTcR TonbKO 50
CnoHHdR cyne pM30n~HR ~ edK YYM H"H KO~YX. n03TOMY o~HAaeM"~ TennonpHTOK KPH
OCTdTa caCTa ll'IT nPH He pHO 1100 BT. KpHocraT coeAHHeH r et1He B .. M r pyGon paeoAoH 
AnKHn;; 70 M C pe'llPH*e paTopaH MOIl\HOCTblO 1600 BT . KpaTKO cOOlJwde TcR ° coeTO R
MHH pa60T Ha YC KOpH Tene. 

PaGoTa B~nonHeHa 8 fla 6oparopHH B~COKHX 3HeprHH OHRH. 

rlp ..nPHHT OCl"e.tIHHeHHOrO HHC'I1f,-yra RAepHIoIX K c c:.neAOBaHH A . Lly6 Ha 1985 

ilepeeOA aBTopoB 

She laev I. A. et al . P9-8S-593 
A Cryogeni c Sys t em of the Supe rconduc ting Synchrot ron SPIN 

The 1.5 GeV accel e rator SP IN be i ng cons t r Uc t ed a t J INR is a s trong 
foc usi ng synchrotron with an SC se para t ed f uncti on magne t sys tem. The magnet 
sys tem compri se s t wo su pe rce ll s. Each o f them has 12 r equ la r FOOD c e l l s and 
a matched s tra igh t sectI on. A co ld pa rt of t he beam in jec t ion c ha nnel is also 
equ ipped wi t h SC magne t s, so the maqnet syst em or t he acceler a t·o r cont ai ns 
52 Sc d i pol e s and 64 quadrupo l e s wi th a 3t to tal weigh t . AI I t he SC maQne t 
a re plac ed i n a COI!ITIOn he l i um cryos ta t o f t he bo l l In9 ba t h t ype . The externa l 
wa l l of the 4 m3 bac h i s made o f a 2.0 mm shee t s t ai n less 5teel, dnd the In 
t e r nal one is fo rmed by t he 0.5 mm vacuum chambe r wal Is. Th.e c ryos t a t r epea
t Ing per iod i ci ty of the magne t syst em i s ho lded by ~2 suppo r t s made in t he 
form of a cy l indri cal l aby r in t h. For t he rma l in!>ul a t lon of the 65 m tota l 
length c r yo s t a t on ly a 50- l aye r super insula ti on and a vac uum case are used, 
so the expec t ed cryosta t heal load is a pp rox imately ~OO '>I. The c r yosta t I 
connected wi t h a 1600 W re frl ge r~tor by means of a 70 m hel i um p i pe . The s ta
tus of t he acce l e rato r i s br ie fl y communi ca t ed. 

The invest iga ti on ha s been per formed a t t he Laboratory of Hig h En erg ies , 
JI NR. 
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