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Abstract 
‘rllc pllysiral cngiurcrillg tlf>sigll Or a 7.5 ‘I’f3l;l Sll[~f2~C0ll- 

(llict,illg wigglrr for t Iif= 1’13 is tlcscrihetl. ‘I‘lle tlcsigu is 
l~;tsfd 011 t.hrw parallel sIIt’CrC(~i~fIUCtillg tlipolrs. ‘1’llP fkltl 
is pr~)~l~~ced l)y six racct rack P: b’l’i-coils asscll1l~led SyltllllCt,- 

rically al)ovc alit1 I~lnw t,licl vaclIIIt11 clla111l~(\r. l‘hr rurrcnt 
tlcllsily for IIic cc=~~l,ral polr !v;,s cl~osclrl to ol)t.ain o~~tllll;1l 

fic~lil-rrlyrc:lbt. cl~nr;~ct.c~risI its wil.llill tllc coll~l\lctOr IbtlCkilgeS. 

‘I‘hr IISC of iron poles ai~rl rel,\~~~ti yokes niakes it, possil~lc t’o 
protl~~c~ Iiiglkf>r rifdtls t llan t IIf\ corrcspoiifling vducs whet1 
110 iroii is r~sctl. 

I Introduction 
A stml~g ficltl \vigglf,r (wavclf~11g1.h slliftcr) will hc ilisl allrtl 
in a st,raiel~t, sf,ct,ion of 1.1~ I’oliniig Lipjilt, source (1’1,s) s- 
t,oragc rilig pOwf,r [I] t.0 ~~II~I:IIIC(~ t,lir tmfortllntlrf~ of t.lIfx 
jkiacliillf~ for sliort, wavf~lf~~~~t.l~ Iiscrs atIf t,o provirlc IlC\\ 
possil,ilitirs for St{ f~sprritllc~lll3 ‘l’llc wigglf,r is 1101. Oil? 

of l,lif~ lliaili cl(,ilicnt,s of I Iif, Iat t,ic.e alItI does not. rccltlcf~ 

tllc rplinl,ilil.y of l.llf~ Illilcllillf~. Ilowcvcr, Int Lice ninkliillg 
and collij~r~l~sill,ioll of wiggler c~IlYc~cl.s 011 I,11r elrcl.ron Iwall 
tlyiln.tiiics rlw 11c~~(h. 

A sut~f~~~o~~flllct,illg wigglfxr is 1111flflr ronst.ructioll now al. 
t.llc f3lltlkrr Instit,ut,e of Nllclc;lr l’llysics [IlINI’), Hussia r711fl 
will ljr tlrlivrrctl t,o PI,S at, t Iif, elltl or 1!194, wllicll is also 
t,lle exj)ccktl coiiipbt.ioll fl:~l.f~ for t,llt: 1’13. 

113 t,llis art.iclc, t,Irc dcsigll oft IIf, Slil)rl.coiltlflct,ill~ FVigglf~r 
alid t,Iif, ra(liat,ioll proprrtirs of t.hr wigglrr will he hrieflq 
prksrlihl. 
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Pigtire 1: Gelieral view or 1.11~ S~I1)crColltluct~illg \\‘igglcr 

sct”iratc coils. ‘L’he cirrrf~llt, tlciisity in each of tilt, coils Was 
C~IOSCII I.0 oht.ailj opt iiiinl lirltl-cllrrcWt. cliarackrist.ics. 

II Wiggler Design 
A vif:w of t.lic t.l1rf~f~-pnlf~ \vigKl(,r is I)rf3f~l,l.rtl ii1 Figtin; 1. 
‘1‘11~ wigglrr tlf>sign is basf~~l 011 I Ilrre I)arallcl superconfl~~f:t- 
iilg dil,olcs. ‘I’llf, iiiagtlf~t.ic ficltl is prodUcf~tl I)y six I.;l(.ft,l.P?(.k 

Nlj’l’i-coils assrnll~lf~tl S~IIIIIW( rically above a11tl I~c~Iow t IIC 
vac~iujii rlraiiil,cr. ‘I‘lrr coiitl~~cl,or is insiilat~fY1 wit.11 lint~t,oll 
fillip, allcl t,lic coiiiplrt~fd coils will hr ililprcgllatrtl wii.11 C- 
poiy rf3iii. ‘I‘llr two cCljt.raI coil packages arc split iiit.0 t,wo 

‘WC,& qlll)pm fed Iy hli,,i<try cbf Scirm-r AIICI ‘frd~noi~~~y. !tylfrlrhi 

‘1’11~ iroil ~drs aiitl yoke srirrorrntl t,ll~ coils, providing a 
lliis pit~l1, and sul)port iilg I,11 f’ coils. ‘l‘li(~ 11s~ of iron poles 
a11tl yoh rnd~s it, possil)le t.0 protll~ce a higher ficltl than 
is possil)lc for siinilar gf:oinctrif3 when no irotl is Usd. Ill 

atltlit.ion, the out,cr poles act. as t.lir iilPcliarlical rest.raint, 
t.0 t.lif~ very large niagnf,l ic forcrs gc~ncraktl by t.lle nlain 
pole coils. ‘I’llc non-magnrt.ic st ainlcss skrl slab loczktl 
ht,wceii the nppcr alid lower wigglrr halves is sinilllt.all+ 
ously a I)art, of Llie hclilllil vessel and a support for tjlir 
Iialvf3. 

l<lrrt~+nl Elrginrt:tillg <‘I>., 1,td. ;rtlrl 111~ Rffrlker Institrdr nl N~~clcx~ 
t’llysics 

‘I‘hr iiiagur~tic firlrl of t.hr wigglrr niagnct was calculat- 
etl wit.11 t,lle ~~l151~.MAII) cotlr tlc~clopd at, IIINI’. [2] The 
lliis tlist,ril)rlt ioii is sl10w11 iii I~igt,w 2. ‘l‘he (list ril)ut.ion of 
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Fig:lirc, 2: hlag~~rl ic llllx tlisl ril)tllioil aiid overall currrut. 
tlcr~nil.ics for PilCIl coil rqioil 

llw Illagnctic ficdtl aloiig 111(> wigglrr axis is prf5cnlc~tl irl 
ICigllrta 3. ‘l’ll(~ IImxinliitii cr~tlt rai ficltl is 7.5 ‘li5ln and t.ll*x 
fliix tlt>llsit,y ali?llg tl~c siclr ljobs is ahorlt. -1.7 ‘I’cslil. Cal- 
cilIahI hca111 t,ra.i(,ctorif,s arc \ also plot t.ctl ill Figllrr 3. ‘l‘lle 
niaxiiiililli tlrvi;tbiolj fro111 OIP f~ctriilihrilllll orljit. is al)prox- 
iirintt-ly 15 ijitii antl tlic, lilnxililtllll slop: of t,llr l.r:~jcTtory 
is 65 lllratl, 01' ill~Ollt. 3.8". ‘l‘lrc iiiaiii pilrall1Ct.c’rS Of t,llo 
bviggl(\r arc 81iiiiiiiariiml ill ‘liil~l(~ 1. 

For 1.11~ ccirt.ral polo coil. s ai1~1 1.11~ sitlr l~dc coils, I,wo 
IiiKll stal)ilit>- 1)ow(>r slil>l~ly lltiits 8r(x uqctl. l<cf(>rrilig I.0 
l,‘iglirfx 2, ( ‘oil I aii(l (hiI 3 ;irf’ ~oiiirr~ct.f~cl in scrics wil.li 011r 
s~il,l)lp, au(l (hiIs ‘1, 4, ;iud 5 :II’~T c~xcihl I)y Ilit> ot.licr powf~l 
stil’l)Iy, Siic~li cr)iiuc~ct ioli p,riilits IIS I.0 coilt.rol 1,li~~ firltl 
ilit.c~gi~nl aii(l iiiat cli it. t.0 zf’ro wit Iiin 1.h ret-lriiretl accuracy. 
\I’c ncml 011ly 011f’ type of sll1”~r“oll(lll~tillg wire wliicll will 
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I”igiir(‘ 3: Rl;rgnct,ic lic,ltl I~rolilc alit1 ro[i~rt~licc~ orl)it, 

hlaxiiiiuin fidtl oil 1)ca.m axis 
(hihal pole (‘I’) 
olll~er poles (‘1’) 

Pole gap (111111) 

Vcrt. gap of the vacuum cl~aniher (nun) 
Iloriz. gap of the vacuum chdm (lmn) 
Storcri energy (kJ) 
Total weight, of cooled pa.rts (Kg) 

‘lhl~le 1: R’laiii paramrtCers of die 7.5 T wiggler 

(0.95 mni with insul.) 

No. of Nhl’i filament 

‘lkl)Ie 2: I’ropcrt.ics of t,lic sul)ercoiidnct,iiig wire 

otjpratc wit,11 tliIff~rriit. cilrrcrit. tlriisity, tlcl~entliiig 011 tllc 
coil. We will use die silpercolidiirtiiig wire specified in 
‘I’able 2. 

III Radiation Characterist its 

Ilt~re aiitl hrlow ml clf:ct,roti riirrgy of2 GeV and au clechii 
I)CRIII cllrlcllt. of IO0 III/~ arc msu~~ml. III Figllre 4 t.lle vrr- 
tically iirtrgrat.ttl iu1.fnsit.y for a 1 1nratl horizontd opciriiig 
angle and 0.1 ‘% I)antlwitlt.li is sliowii for a crntral pole fic~ltl 
strPngt,li of 7.5 7’ and side pole field s1.rcngt.h of -1.7 ‘1‘. The 
spct,rnl plidou flux at, t lie critical wn.velengt,li A, = 0.62 A” 
(crit,iral rumgy f = 20 keV) is Z = 3.2 x 10” phot~on- 
s/scc/O.lY~ l~W/tiirarl. 

Thr t,ot.al ratlia.t.ion power from t.lir 7.5 ?’ supcrcolltlrlct~- 
illg wigglrr is approsilllat.c~ly 3.4 kII!. 

‘I’lie 7.5 ‘I‘ supercolitliict,iilg wiggler tlcllcch 2.0 GcV clrr- 
t,roris iii t.lir horiaoiit.al plant hy a tohl angle of al~oilt~ 
l 3.8”. For the case wlien t.lir wigglrr is locat~ed in t,lle 
rc,iit.cr of a 6.5 III st,raigllt, st’ctioii, t.lic tlcsigil of t,lic 1’1,s 
viicuiitii cllaiiil~cr niakrs it. lmssil)le t.O liave a lnaxiiiium 
Iro~izont.i~l ariglilar apcrtiirr I’or ri~(liat~ion oilt,prlt. approsi- 
iiiat~cly q~ial to 2A8 2L ‘LO Inrad. ‘l’liis is corrrspontls t#o an 
o11t,l111t. power OC nearly 0.5 kW, wit.11 bile remainder of the 
~.ot.al 3.4 kW rulil.t.ctl powrr bring st,opped by several water 
coolc~l copper ahsorhrs itist allrtl iii the vacuum clianhcr 
I~rl~wccri t.lir wiggler antI t.licx bcaltiliur porl,. 

Iiisrrt~ion of the special allsorher units iiisitle t,lle 1’13 
vacii~iii~ cliaiiher will not, reslilt. iii a rctluct~ion of t*lle Iiori- 
zoiit al aptdiirr of 1 IIP rlrctjroii heaiii, wliicli is *35 nun. 

‘l’lie prrliininary locat,ion of t.lie ahsorhrs has brcu con- 
l~i~t.etl nutI incorl)orat.ecl iiit.0 the clcsigu of the vacuuin 
cli;lllhcrs. 
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l”igllrc, 4: I’llolon flux illtc~gl~i1t~Pd oval’ tllc vfdical o]wiiiiig 

all&~. 

‘I’a t)lfa 3: I’ai~nmf~1.fm of wiggtcr powr s~~]>])ly 

IV Miscellaneous 

Cryogenics 

‘[‘]1c i1111rr ]1tTli1111, fillctl vf3wl is 8111.r01111~lf~d t)y n ilit.iqf~11 

sllipl(l lo IY(\I~~P t,Ilc Iif,nt. t r;lll~li’l. ra(P Ijct \v~Yll (.t1c olllsiflf~ 

and l.Iif, lrclillltl iirilf>r piIr1,. ‘1 II? S]‘ilrP t,fT1,\\‘f’f~ll ImIlt’ l1f~tilllll 

vfxsf,l and Il~f, ilil~rogf~l~ sf’rfw1. as well as I.ll;\t, l~Cl,WC~Cll (,Ilf~ 

1lit,logp11 sf-rf-f>11 a11d tllf, rxl.f~rl~nl Iva1’111 shillhs sl.f~f!l vf%SCt, 
arc fi]trfj wil.11 at~iiiiit~izrtt 1llylilr iiisulaf.ion h Wtlllcr tIei 

traiisfcr rates. 

‘t‘tlf, \vigglf>r coil c11rrf~nI ili]~l1b3 arc coolcfl Ijy hoilrfl II+ 

liiiri1 vapors. ‘t‘l IC vac1111111 ]bi]>c wtirrc f~lf~cl.roils ])ass is at, 

r0n111 1.f~iri]~f~i~;rI,11rf~ so iis ilol lo itil.f~rr’c~l fx wit II 1.llf> iiiacliilif~. 

‘J’l1~ ;I]b])l.fjxil11;Ltf’ t,lif~r111al i11lton is 1.1 IV, alIft I,llc~ cbS])f’c’t- 

efl tIf\til111k f-o11s11111l)l,io11 rat f- ih 46 Iit f~l5/flay. Del.ail ftcsigih 

of tllr cryogcl~irs syskri~ is II~ ~\v iii ]~rogCtw3. 

Power Supply 

‘l’wo scparatf- ])owf~l s111)])ly lltlits arf‘ ncctlfYl to fwtl tllf> 
\vigglf>l coi]s. I’rf~lilllitlal~?; tlf>sigll parai~ifdf-rs of ])o\w ?-II]‘- 

ply i11iils arf’ list.f~fl iii ‘i‘i11~1~~ 3. 1’:;lcll ,‘OWf‘1’ srl,‘,‘lS’ Ilas 

a t Iirr’f, pl~a<f~ I.yrisl.or rcctilic>r, a rrrlihr filtrr alkfl rlf,c- 

(rollics for (.tif> ff~c~flt)acti sysIf\lll, as \Yoll as c\irrclkf c0llt.l.d 
auf1 iiioiiilol~i1ig. j\ zf>ro-IIlls cIirrf~irt. lraiisfor1lwr is Ilsf~tl 

for lligll ]>r~-ci<ioll olli.])l1l ~llrl~~~I1l~ iil(‘rlsiirf’Il1f\1lt,s. ‘I’IIP t’O\V- 
f-r su])])tim ;ll’r ~~III]~II~c~~ co111 rollr~fl risi11g 16t)il. flipjl ill 10 

ai~alog colivdcrs. 

Control System 

‘I’11e wiggler co11trot syst,eril IIRS t,o provide for cont,rot allfl 

1nonit,ori11g of t.lie wiggler operation tturiiig cooling, ranlp- 
iug 011 and operalion coiidit~io1ls. The mail1 functions of 
t.Iifa cont,rol sysl.f:tn are: 

l coiitrol arifl n~oilit.oring of t.lie power supply. 

l 1nagnct.ic field ra111pi11g. 

0 control of tlir: que11cl1 protect,ion systeln. 

. iiiorlit,ori1lg of cryogfmic eqlli]~1lu3lt,. 

0 wiggh operatim stat.ist.ics. 

V Summary 
A sftt~crrollfl~lctitlg wiggler is being hiiilt, for ttlc PI3 s- 

],oragf‘ rillg. ‘The design is hased 011 t.hrcf? parallel super- 

co11drrcl.ii~g ttipot~:s. ‘l’l~r fielfl is prod11ccd by six racdrack 

Nlj’l’i-coils assc~nl~lrtl sy1n11letrically above a11d below t,t~e 
VRCII~IIII ctIaltd)er. ‘I’lir current. dcnsit,y for t,lle coil al~olllm 
tt1c crnt,rnl pole is opt,inlized I.0 otlt,ait1 opt~imal firttl-current, 

cliaracl.crisl,ics wil.liin die coils. ‘l’hc use of iron poles and 
yokes 1nakm it, possible t.o product Itightr field t.hau tt1e cor- 
rcspoiiftiiig values wticn no iron is used. ‘Phc ccnl,ral field 
is expected t,o he aborit~ 7.5 ‘I‘, givi11g a critical wavelfYlgl~l1 

of A, = 0.62 A at, a11 etcctron e11crgy of F22.0 CrV. ‘I’l1is 

siiperco1ltlr1cti1lg wiggler will enhance the pTforn1a11ce of 
1.hf, PM for sliort. wavelrltgt Ii iisfm ailft proviflr ntw pas- 
siljilil,irs for synchrot,ro11 rafliat ion rstmi1tiriit.s. 
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