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Abstract 

A*OII*N~ tdw woil~l. III~TI~ iuq’ *10w 32 lidw~ato1irs ill 12 c~onlit,liw vnpta~cl 
ill 1111% ca~~~‘l;tt,lc~ll. collitLII( l,iou 01 J~tiw~hg of (.t~.ctro~i stoI;rp,~ liugs. r;ulgiltg 

tr1,11~ ,I 1i.w IIIIIIIIINI MI~V t,cl ;rtlrwl~ 111 GvV. as ~oltlct’!: ofnyllrluotlou ~nrlint,ioll 
~<II l,.sir ;III~I :q)Jaliwl ~w~~;w 11. Mow tllml FttOI) s< ivlltist,s LIOW ilsc r;uli;d,i<,ll 
tl-c~**r 27 rl~w~at.ir~lid li1lgr ill a wirlv rnllgc’ UC .-hl(tim ill Ibiology. rllt~luist,ry 
r~~t(l tdlyri<r al111 Ilwil nu1uo1on* ‘i11tdidd4. Ahwt. 10 1tmv rings intw~lml 1;n 
I< st’mc II it1 0 ill (oll*t.llir t,iou 01 ctwi g11. 1‘11~ 111w *ilip ii*t’ iiiosbly (le3igta<.,I 
with t<w r~l~rtr<~il lwiull vllbittiinw illl<t iilxily 3tr.tixlh wrt,iorlq th oJat,ill3izr- t,lw 
Jwlf~alhbniw rd ~~r~~li~lar~~ ilwrbiwi Illi~guvt,s. 

111 ;rclrlitmu. r.oluJn,h.r it1 E~~gl~rrd. Gwu;u~,y. .I~IJ~LI~ md t,]w Uuithcl St;tt.vs 
46 (lehijiliiil~ ;wrl (.*)11~1111( tillg str)r.Lgr, Lillqs th JIrofllic t. Ilit& Rllxtm of soft X- 
rays ;~IOI~IL(I 1 kvV 101, 1111~ Jno~lwt~im of iubcpahl (,ircllitq with lilac f,‘ahtrt~s 
ul II.L’,5 1~11c1<01* 0, 11,4* Iwing tlLc> X-lny lit~llog:lnJ)llic J1rwms. If. iw mJr~~t,wt I,y 
IL~,L~L~ i!l tili, wblic f111~11i(.toi tivl~l. X-my lit,llogi;rJ>tly lwcoi~~r~ tll<, t,wlllli(llt~, <,f 
c-llclifa’ 1111 tl11, JbioflI1rLie~ll of slll)llli( 1011 qtLl1c 111113, ~~~ltlaps 100 st(nixqv iillgs 

iu tthr II 5 IO I (hV iiu*gt~ will lw 11w11wl Iq iurlwtly. 

It I< .~tno pfwil~l~~ I.ll;lt J>luw.iLt, p~~~~rm~~s rising sylir IIiotiou riuli;~t,iou ;~l,ovc~ 
31, kvV to ~bvdoJ~ I~Y+s iuvwiw ]~~uu~lr~r~~s fur rvinuwy mgiugriqhy will Irwl 
Lo a ~0~1 101 lr!auy il~tltli.G~~V 1 iilgs ~lr~~iqwrl for t,llis ~o~ll~cw~. 

Inlroduction 

‘I‘lir vxJdusiw growth uf irrt,ivity iwl iutwwt~ ill syIdwotIoII rxliatiou iw 
:L 5, iwtihc mrl tdv Illrologi(~d tlvol is iw Iin~nw f~lltmt,l~cl ])l~r~~irllllr~llo~~. It, i’: all 
tII(, ALLOY,’ ~vlual kal>ll. mwsi(lthL: t.lmt. IIII~ rarlint,ion was oligidly rvg;url~~] 
I;~t!<:l,ly ii+ iti, lillflll tliiiittv (Ilisitl 0LI t,llv vne*iKy nf r~l~,ct,rnun iu c~irrlltu iu <vlt,r. 
,111’1’: il. uluSiiibs(’ nllrl iul r~unvoihld~~ w;let,r Jmxt111 1, wllicll ihi;rclv it, <]ifirll]t 

.md rostty Soi 111811 w,‘lg,y Ihysi< i4Ls t,(p Jmsl1 cirruhr vlc~~trrm un Ilillps t,o 
hislwi ai~rt l~io_h uwrgy 

Sth,r:rk<s iiilp Jinii4iv rarli;di4m f’mlil tll6, itlfi:lwd t,lilrnlgh the visilat~~. tlrliu 
IIItI;hviol<~t. v,wlllilll 1dt~iwi~d~~t. 4ldt. X-ray xii(I Ilnr(l X-ray part,s of tlli~ rd(~. 
t,rol~l,~~llvtiv *Jwrt,ulilll cxt,nr(lii!g to 1011 kl,V .tn~l l~~yo~~,l. Tlw flllx [1ll,,,. 
trllii/t<,llult Iuul~lwirltll)]. lnigllbums ior Initli;rurv) [J)llr)t,oils/(n.llllil solmv 
;uI~;L.liliit wticl :mg:l(~,liilit h~clwiclt~li)] nllrl c-ollrm~l~t Jmwvr (J~roJ~ort,ional t,u 
l)ligllhl,w] :~v~uI.~td~~ f 01 f x wrillwilt.~. piuti~uli~~ly iu t,Iw VUV. soft, X-my > 1 

.tl~rl X-1,by [ml t.s of till, ‘Jwct,rlllll. ill0 *l8imy nl(l*~n of lunguit,ilct~, Iliglwi t,ll,all 
is i~vi~ili~/~l~~ ilolll m~.y 4)tl1m P<)u~L(I,. 

SJNY i.~lizvfl ilt~tlrlill~,llt.tli(lll tl;w I w’u ~l~~v~~lop~~l ffn t,ll{, twiull lilif3 t,c, nt]. 
I<? t (.1n,11‘.,,‘, il*,flwt, vlt,ct c wt.;tiu wav~~lrwgtlls im(l ~l(~livvr t.liv rnrli;lti~,n 
St<rrll tit<, rilig tIo t,Ilv r,xJlf,rilll~~llt,;lI sthtimls. lI.uirllil~~ t,h higIl *wwm ;ud 
~mvw clw-;ity flfv~~ wig,+7 :ud ~u~flllli~th ~m1g~~t~t,n np t,0 SPV~YRI nwt,wn lo11~ 
11;~s II~YUIIIII~ it nl.ljnr mq$wvriug c I1;~llv11gr. Drvic IY uow ill oJ)<,rc+t,irnl at s(‘v- 

~~;rl f;u iiitiw (Ivliw 5. II) kW/( 11~’ of X-ray lwam ~~~nwl t,c\ t,llr flat cllcl 
mlllpuw*lt~ rrf I~:UII tinw. Thin ia ;rtmtt, t,l 

wc,lclilbl: ,bir’ 
II> snulr~ iw t.111, pmvcL drnsit,,y in in 

S~r~~t*i~i.~r-;ltr~~l f crolillg h I~~iirtws iur utvcl~vl. swl~ it5 li(tuid g.tlli~rlu firnviug 
111 lui(.iw Iraliili~t~ ;rlicl lolig i~t~anrl~f~ls wth I1 int.+wrq)t, tl1c twiull at. gr;rzillg iI*- 
(iclmw :LII& of a frw cI~‘g~ws. Caw newt, tw thkcw t,r) a:~~r<~ t,llxt, pmwrf~ll 
X-lay IN,u~I.: <lo uot. ;w4~~trthl],y nt.rik<~ itlnrlr,~Jrl;rt~,ly coolvrt wllfar.~~s. Tllis 

liliallt I~~lJ~J~~~lti. fol I~x;ltliJalc~. if I.lirw is a laigc rlishl tiw ill tllr, rlow<l orbit, 
e,l< II a% Illlgllt. o( rllr if ;L pw,wr s11J1p1.y tlil>s orit,. This l1;w ]prl bu tllp c]vvq]- 
oltl~~t’lit. rlf ~~lotrc~t.iclll *yystvllm wllic,ll IIIU~~JI t,liv atovvl h-at11 in t,tlc, cwllt, of 
,I l.ilgs’ ol-ilit ili<tort.ioll /Lo i)lvvvibt, Irlc,lt,iilg thnt, Illigllt orclu ill a ftnt,tiqm of 

d. 9,‘~ 01111. Sf~vv*~~ ~1~~111.11111~ iiw pl;vx~l OII I~~WII liiiv wlupoucllts nlrcll its fw 
c’ll**lll?: Illill 4, rliffl;wt,ioli qilt,iilgr: au<1 rrystds which llllist, Illiiilltitiu t,ig]lt 
vllt I( .*I I~I~I~~:I~I~IT 1iu~lvr ilrt,t>we I,II(,~III;~ I~~;u]a. 

Wit,ll 114’w far itit,il~q < rlrllilig 011 litlv ail(l with tlLe> cw1ltiil~i~~~l ctc~vt.l~,J,ltl,.llt ,,f 
ROI,~< cs ~:lJml)ility. Jw tirldiuly tlits Inigllttl,~ss iu~<l roht~rr~~~t, pwwr ]~~p]r flolll 

lil*~l*lliltols irL Iam wiit tnil<v liugs. t,lll~ n1uutvl of J)ract,itic:u~~rs, new :~I~~RR <,f 
nJlJ>li< atioil i~.ll(t ~w~~r;~ll wi~~lbtifiv inlpm t of nynrtlrut,rrm racli;ltioll RI’<, rxlx:ctrcl 
t,rl ~lrw. Figllw I sl~owc tllv <lrvrlr)Jntlrqlt of son~w 1)rigllt,nrsn. 

Torl:ly t,llv iruJm t uf ryltrl~rc~t,rol~ rnrliatiou ou tmnir aird nJ)Illi(:~l rcnc~;lr~~l~ ill 
JllIysi( ‘i. (Ilmlishy. biology awl t,lwir n~~~~sv~o~is ~l~l~firlds lm,s ]m] t,c) ~11 int,cllsp 
iu t ivi ty alolluct t lw wc\llcl th utorv frilly vxploit rxiPt,ing vlrrtm~l st,or;qq~ riogs 

aucl to cl)llstLllrt, 111orr +torxK*, ring ROIIIC~R of this rnclintion. This illtvrcst, 
is f’rll tII<,l fil~~lcxl IPy t,hv rxpwt,nt,ion t,llat, cyilcl1r~~Lrol~ r;dint,iotl will. via t]lcb 
X-r:ly litltlqi ;3Jhic J~~<~rrsr. rl~nhl~~ Inrgc STRIP Juo<II1cbirru cif higlwr (lmsity 
illtqii~ls~~l vii< nits nnrt tti(, pwsil,itit,y t,llat, it, r,ail 1~ died ii, lew illv:t,Tive 
1~1 CM 1,111111,? for cwou;~ry ;ulp,i~~g~aJ~l~y. For rwwlt rcvirwn of ryllcllrot,roo 1~. 
rliatiriu fw iliti1.q in t,lLl, IJSSR ;LILCI I~IP~~wIIPL.~~ stv* Kl1tipwmr[l] and Willick[2] 

‘W*ak *~lgaIxnlrvl tly I’S thpt csf Euapy. Otfh caf Ehri<, 
DE-ACO.3.B?.EI! 13000 nncl tlrr, NnlicmnI In-tit.nt.er s>f Ilr,nItIl 
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Figurr 1: Dw~hpmwt. of So~w~~ l3rigtlt,urv 

rwpw t,iwly. 

Th rillgp uow ill rlc+gt md , olwtrwtirnl as dvrlir;lt,vrl light, sonl~ vs r;rlrg, 

firm 11.5 GoV nlll~~~~ro,l(l~~~tillg d&w4 for X-lay lit,lqqxp]~y tint, ro111rl fit 

ilh a Ixgc living romw Lo rings np Lo 1.6 kilmwt~ws iu ( irrlutlhvt+~llrr~. TIIIW 
is also iumwing ht~v~~~st~ Lo exploit the rcmwt ly clr,lll[,lr*t,rnt~~(l caJml,ilit,it~n nll~l 

Jmt,twt.id of’ wiy high cwcrgy mllirliug hw lings w1.11 in’ I’EI’ ;wl Tlistall 
as wry high hig]lt,ntss SOIII’CI~. 
mwgy ill low rnlithulw IUO~~R. 

pwt,icnlnrly whw tU,vy aw rqwr;tt(~~l at lowq>r 
Tllr% lllo.st, arlvanrr~l rinp for twsic ~.csc~:x~~l~ 

arr llasf~I 011 a limgllrt, lattice with t,wo luaiu ~~lIara( twislirs: low vlwtrolk 
hani wlltthuw aid inrlny draigllt wrt,iws fi,~ insvt~im rlcviws. Il,,low w( 
cliwlw i~wrt.ion (Iwirrs aild rqnit,t,;ulrr ilr 1t1orv clvt,nit. 

Thr nsr of sthqc rings for bot,ll higIl u1r1gy Jd1ysirs ;ud syltcl~rc,trt,l, 

rarlintirm ffwimd~ IIW rt:sdt,vd iu i1lq)orhnt diwnwri~v itI bot,l~ tic4ds. TIw 
syndirrhicw mcli&m mltlllwllity 0~1~s a firvat, ~lc:rl t,r, t,lw higIl vwrgy J’l1ynic.r 
willmulily for providing tlw first. 9miw’q iwcl Cot asi;int.nnw in atirJ~t,illg t,llvil 
rings nrrcl making thvul avdal~lv for sync hrhon laliabinu I~~Rc~LY~I~. 

Insertion Devices (Wiggler and Undulator Magnets) 

MIICII of t.lw rlr~v~~l~~J)l~~“llt, of syllr.lnmttou r;uli;&ll farilitir*s is lillkc<l bo tilt> 

inrltwhg liw of wlgglvr and w~~ld~~to~ twq,nt~ti iwmtiou tlwiws as SOIIIC (5. 
Wiqglw *llrl ulldnlntor lungnl~ts r?rv arrays of ;11t,rruat,ill$ Iwlin-ity 1ll;rglirtic 

potw whirlr cau tw innwt,+d t~hvwn t,lw twnclillg n~npwbs of d,o*;rgr% ~.illgs. 

IJy cl&&lg LllP Iwnlii in nlt~llrnte rlirwtiow3 t,llvy J~rwllm~ rn<liittiolr wit]1 
no iwt d4ldiou. 

alh nbraiglll 
Thry ~a11 1~ wvrrnl 1nrtrrs IOII~. tlqxmrliug on avail- 

arctiou ~pxre. and most, 0~ all of t,]lr Indiatinn pro~l~r~(l rat, 

tw rtr~livrrcd tm n singlc~ rxpr~ilurnthl 4.ntiou This is t,o lw ron~p;~r~~l wit,11 
txuhg inagIwt. sowc~s whew bypit~ally a fiw wut,iuwtvrs of rcut,illl1o,lsly 
nirviug path rarlixbw into R cinglc~ stnt,inu. Figwr 2 giws R ~mupariw~~ vf 
the spf‘ctrn frm~~ hdiug magwt,s. wigghs and wuhl;rt,ors. Tlw conlillllolls 
SJwct~rlIlII iioln a Imuliug riixgnrt is rllaliwt~~~~iw~l by t,lw <ribi, al wv~‘~y giwu 
by 6, (k:eV) = O.GFSD(T)E?(GeV). Hdf of tllv J~WPI is rnclintwl ahov~~ t,llr 
cribid cwrgy and half fwlow. 

An ium tiou cltviw in c.alhl x wig&r if th cl&v tiou of th I+< trou l,t,nlll 
iii cd1 polr in largr coinparcd with th innbant~anronn cwlirrioll mglr (givctl 1,~ 
7m-?/B) of syudilotmu rwliathtl. 111 this limit. th c1rvir.c ciw 1~ c~olbniclt~rqvl 

iis ix .sumwiou of bcntling Il1agmt s~~~~cPs. rarl1 Jmxlwine; tlrr mnt,inlxc)~,s 
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FI~!I>II’ 2. (Iollllmtison of t.llr* Sltwt;t ~IOIII Ba,tl(linp Mngll~,t<. Wigglws ru~rl 

u~~~l~~I;~t~~~s’. ‘1‘11~ Iuldulatca ]waks r;lu lw t,lltwd Iq varying Llw uwgwti( fia~lcl. 

(C’~,,~lttwy K.-.I. Kiul. Lf1LI 

S]““ t,,1111 q,f;r lwll,lilll: LLI.~~u,~ at t,lw si,1w uqwti(. fidcl. Tlw rll]~~.~])~~~it~ii~~~ 

<,I tl,t, I.r,li.\t.i,,ll fis)lll t,ilcll ]wlv t~~nults ill al ow*lit II 4.llll;lllr~~l1,1~1rt. 11t t,lw l’il- 
cli:\tir,il civtql Iry tIIc< 1111,11t)<q of ]‘r,l<,<. rvllllilll,~llt lllngllrt <lcviwc wit,11 111011’ 

/I,;ll) 511 1j<>]s < II.L~ tww tlllilt. ‘;(t this u111:111, 1~111’~11t, (all tw <]llit.r~ IrLIgr,. 

‘r]lt\ cl,~vic,cs is r~;~ll~~rl ,ul ,,ll,l,,l;ltrr, if t.ltf, ,lc~Hwt,iolt ;tnglv iu ~a(.11 ,x,1<. is lws 

illii,,. 0, r’ciulpx:’ b 0 I I to. 111,. ill~tillititll,.oll.: uili*sioll ~IIRII~. III t,l& tituit,. ill- 
1~ ~fr.s<.ll< (~ ,,H*v t’: 111 t!lr ~:,rll;~tiotl Iv ilr,livi<lll;ll tvI<v tlo1w tlnvns:ill~ ttlv lllillly 

,,da.* plodw lwp I~l1lI;UlI~~‘Il~C’lIt’; at ,~rYt~;llll WiLV&il$$ll 9 illId sII]qwt’RRiOll :rt 

1dl11.1 w;!vdvllat,lls. If tllr ~.uw~~~l~l~~ of ~,l~v I~I~IS itI ttll, nt,ul<,<l Orillll tlxr illi- 
c,ll,il ~liv+~,~,,~l~,v Its t l1,u1 tljt. Ill;t:lllt;ltlr.,i,l~ vrltiwil,n ;utgIr. l;ulia.til,li wit,11 
tile, ]liqllcyt I,ligl~tllc+z ,111rl s.olu.r<,1tt IMIWCI js ])Io<III~,YI. M<>st. IlL~,~<~l~t, qlrll’;\g~ 

lilhcq ll:~vl- l;,lcq, wliit,t.ulr.c. (s,v Ilvxt, wf t,iq,11) iul<l (I(, Ilot, wt,isfy till< <,litwirul: 

llq,tl( <I tlls~ illtt,rt.st, 111 Ic~vw1 <~ls~itti~.llr~~ IinKs. 

‘I‘],< ,,l,<,t,>u w;,vr.l,.,iet,l, ,,f t,lw l,,wvst. r1,<.1~y. o, 1111111;~111~.111;11. pwk in tlu~ 

C~BCT~II,III tlolll it11 Illlrllllntr,l is qivvu t,y X = (\,,,/2r’)(l 1 Ii’/2-t-y’(-)‘) wllvlr, 
,\,, ir ttw ]wrio<l 1’9igt II of 111v wl<lld:dol nliqlidi(. fid(t, y 7 E/rrr?. K = 
r~~,,~,,/(2nrrr~~) = (I.D~~LI,,(T)~,,(~.~,I) z -pi. B,, is t,lw ]wak Iwgwt,i( tir+l. 
2h is 111,. .~I~~III:,~ rlc4wti,,u of t,lnv ,~l~,rtr~,ll au11 6) iq nup,Iv of otwIvatiot1. 

F,,I Ii < I. ouly ;S wwk t’iud;ulwiltaI lwak ir: ]ntw11t~. As K il~c~wwc,a. 

tlv. lll,l~lillw~lltilt /,<Y111,1,‘4 ~t~loll~<Y. I’VW IlinK a Illaxiuuw~ worsted K=l. a1111 
It:0 lll0ltir.r i]l]l~ai. Frn Ii >> 1, ttlr, ~llilily vI<vu,ly nllarv(l Ilarltlrlilir+ tllr~ll(l into 

tlw suw)ttt uoltiulllllll rll;uxrt~ui*tis of wikhl t r 7 C’ 9 rlll<l trrwlillg LLIRglll~t,R. 

A< ( ill, t)<, ~‘(0’11 f10111 ;~I~ovv al ;\uy ]nlt,irldiLr ,~l,Ytr~)ll vll<,rgy t,llv nl~olt~~~t~ 

w:~v~~l~~~v,t II ttn;lt ,.w 111, tviu II~YI with s:itzlLifiriult, intolwity t).y ,111 uu<Ildi+t~or in 
rl~.t~.l~jlir~(vl t,y t.11,. ]wlir,rl I<,liRt,ll au<1 t,llv iI1;qwtic tivl(l st.rrngtll. Tllv lnt- 

t,,I f,tlls r.x]~~wwtnlly witll tlLv Idio r,f t,lw ~~az,nvt, g:\1’ t,rl poic~ll. ‘I%5 fact, 
ul,lkg.+ ]~,,l~~~;u~<‘~~t, Ill,qlie,t, rtt,vic.g,q prt.i~~t~l.r~ly wrll nuitvll for lulrllllator a])- 

lttir :itiotl\. I11s\tilq vfl;,rts irr tll G, 4 c,il< ~rf ~~0I~v~~l~tiotld I~lr~~t,~(llll,lgu~,t,~ :u1(1 t,lu, 

-,,a, G’ tv~]~~ir,,rl t;,l coils. I’VI’LI ill ‘;11]“‘~< (,ll(lllrt,inp, 1~I:~tql~~t,n, tlwkv it, cliitiwlt, 
1;,1 tt1sw. ,lvvir<,s to rv;wl1 ;,~lu]~wt.r fl,,ltl ‘;tl,‘uKt,II wit I, t.l1v cl~~sirvcl *t101/ *w- 

licbcl lvjigth$. Wit11 pe.~~~~a~~~.lit, 1lnqltt.t nu;xys. it, is ]wssildr~ to wiwll ]wlir)~ls 
r,t 3.6 rw witll g;q,‘: of 1.2 < 111 ;wl wit11 K wdws around 1 01’ glwt<‘r. Tllir; 
lG,<,< t,, ,,I<.( t.101, v,,<,,lq ~‘Y]1,,1.<ww11t’ ,,f I.2 <:vv t.0 will~ll flll~‘l~111l~~llt~~LI WIL”I’- 

IwCtl,s :,,an~n~l 111.311 A (en 11.~1-1.2 k<.V). n-4 GrV f<,l- 2-G x (~1 2-G k1.V) ad 

6-S (:,‘V 101 It.:,- t A /,,I 12.24 kr\r). Mivrrl],~,lr uwlld;~t,<n[3) wit,11 ]wlicxI.; ;wrl 

g::\jw ,,t oil<’ Illillillult<,r 01 Irx’i r.o~il~l <,xtvlltl t.111, sllrbr t*;ll liufgc if sllcll (l(,viwr; 

<,<,lilrl lw iul1~l~~l~l~,~~t~~~(l iu low l)<,t;! v<~ttiow 0 f atoraq~~ * illg9. h]wwt,iult. un 
tjit,lltlolis 10 tllf, ~l~~v~~I~,]~~1L~~~~t, ,lt ilw~l/i~lll <llvi<,g, t~~rlllli~logy. I>;txt.ir Ill;rlly ill<, 
I,,,I]v ,]~,v~~l,,~~,~~~~l~t. r,t stll,ljg. stL(rlt ]“-riij<l ]rL~~*;u~rnt Ill;qiwt, Ilwiws. Il:rw 

twqvo I~~;~(I<. I,y K. Il;dl~u II ;tt LBL ;ut<l t,y G. Krlli],nuov aurl N. Viuokllrov at. 

N,wGl)it<k 

Electron Barn Emitlance and 
Photon B~aln Brightness 

Clliit t.rllc(, is tll<~ ]~li;w~ s]swr iw‘it 0 f tlw lwiu~l ill rit( II of t,lw t,wo t,riuwveel~ 
(liltytic)us :~11<1 is givt.1, wwnt,i;tlly Iby tlt<b ]>i,xlllct, of t,llv t.r;uuw~~rsc~ *in<, ;ul<i 

rlirt,lgc,lll v <,f tla, Iv.iull at, il syllltli(,t.ly l)oint, (wllvus hllo (~lllit~t~iw(r vlli]w 
is ~t]tli~llt,). ‘l’lbt, 1~n,~:llitiotl ill 1976. hy Kq.11 GCWIL nn(l Rr;!a C%:L~IIIGLII at 
f)l,,t+klt;tT,<.u. r,l tlu, illl]lot t:tLt< (~ of low v1f.r t,rolt I)~YUII rl~lit.t.:urr (3 Lrl d~i~,virig 

lliull lrl,plltll<.sn r;uli;,ti<,ll was a. Illiiior <t,r]> iIt w11rrv ~l~~V~~lc~]~lllc~!lt.. 

‘I’ll<, I~~,lin,rnt;l.l vLL,it,t;lllw :%f 111,~ t,,~,11~1 ill au rlu burnt <t,rl!agv lilll: is <t<,t,v- 

Illijl,*tl t,,y iut (~(]llilit)lilull Iwt.wwl t.llv vxcit.;ltir)u of twtiltl*)ll OS, ill;rt,ilul< (Ilv’ 
t,o t,lw ~]wtnt,~t~~t wlt,uw of t,hr ~xliat~i~a~ ]eu< rss. nwl tlw rliwlpilq d t.lww 
owilti~lioua cl,10 t.0 t.llc f&L Lllat, t,lw vnvrgy lost. Lr) s,ync Iilot~r(1u Liuliitt,iw is 
rvsbcwll I)y RF r:tvitGw wllic II uu]xa~t. nmuwutmu 1o11.y it1 t,tlr l(u~itlu~liwsl 
clilwlioll. Tlw rmldt;ulL r~~~it.t~nuw clqv~~~ls 011 t,lw nlquvt Idiir-v of tlw ring. 
Tlw vtlrit,t,:ulrv in a con+aut. a~outd t,lw ring (Liwtvillr,‘~ tlwlnwl) an<l vwivs 
~]~~;~~lr~~t,i(~;~lly wit,11 vlc.(.tlou <vllvrgy for rollrbatlt. l;rt,t il.1, v]ltG< 4. Tl11, vnt,ir al 
vttlit,t,;rllrc is ~wrdly prinwaily dvt.wl~lillc(l by corl]~lit~~ br, illc, 1101 i~oul~at. 

A low r~luit,t,;uwr ldtiw gvu+~~ally Itas sl101 t, twwlinq ~~~~~g~wbs (siw v anit,- 
t,anw grows ill t,IIr twnrliug uwgnvt,s a- t,llc, tllircl l,~nw’, <,f t,lit~ iulfilt’ of l)~~ll<lillg) 
n4~]““‘;,t,Yl t,y st,rmg qll;l<lrllp”lt~a t,r, for 11s tdw t w.uu ti~lltly. CZlilolil,~t,i( alar- 
rat,ious ill tll+, st,loug ~]lw(lrll]wlf~s IlllIst tx’ ci)lrwt~tYl t)y s~~xtllpolt, lllngllrts 
iu r,l<l<,l t,r, st,ore higIl rut iolt,4. Ullt, t,ll<, uutl-liwiu fivlda r,f’ t,Ilt~ rl~xtllll~lll5 

, itlw a Ir~clwtiou of (l,yuwG npntlnc. Nw I~nwr fi&ls of wig&r ;rtr~l ut1- 
dtllator tlwgwt,n also callqc n lrdnrt,ion iu dyt1;111lir :q”‘rtllr<,. Tllr.l(lfoLv t,llr 
lllisial ~l~dlwp~ in till, clnign r~t’i~(lvr?ll(~~~~l lit&t <oIIrcvs i< t,o idlit’w tltis> ctvrilvrl 
1w.v equit,t,anw while IuiGutGlling ;ult~~]lwtv clywuuic illwl t111rs 1~11 illjwtiou nll(l 

lollg 1wiu11 lifd.inw (10 iww 01 lonfvr lifidilw is Ilialdy clvsit;~l)lfd 111 tlu, ]ws- 
ww of ~~~iwy inwrt~im chir es. Fiqux, 3 illn~t.rntr~ t.ltr~ rwhwtiw <)f clguuilic~ 
;qwrt,lnv of iw iw5ww~l icl*,;LI luwlliw (ill t&s ciw t,lw ALS ;it. LDL) dw t,rl 
~rln~loui vrro~ illl~l~‘~k’~~t,iol~~ ill tIIc, liug I~li\gu+ iul(l idso <lltv t,o i\ ]n~ tivd;u 
array of insa tion clwiws. Albtr~nlgll t,tllw, is a signitir;ut ldrwbiou. ttt<, tirlnl 
aIwlt,llw still axl~lwls tll:lt, of t,lLv slllidl fi;,]l viwlllllll clliulltww ]>t;ulul~cl ti)t t.llr, 

undldat,ors, id iq snffiriwt~ for ilr,iev Lirw ;wrl Icnq Iwant lif(rbilllr. 

Vacuum Chamber Vacuum Chamber 

0 5 IO 15 20 2i 
mm) 

FigtILt, 3: Effvc t td R;ul,loltl Rittg M.Lp,lle.t. Ern~~s anrl EH;,ct of Ilw~lliol~ De,- 

vir,rs ou t,ht~ Dyllallti(. A]wrt,l,lv (<:or~t tlxy A .lark*lnl. LR1.i 

At, f ,1114t,imt st,cw.,l ~.~u~vnt. t.lw pl~ot,w twiltl~ tni411l~wss itl~<l u)Iu~~vut ]wwv~ 

Irvrl in(.lr,itv* as vl(.c,tI,,11 tl~.iutL vlllitb;u1<<. <lr~v11~awn rlutil tlulll:rlllvlltiIl iliftlx- 

l.i,,u f-ftt-c,ts it*,‘ ~v:u 11~~1. Tltvw (liffia tiou iiwits h(’ t 1114, l,w~~st 11’;~~l1d I‘lwtlr)ll 
iwi~llt (>lliit,tiw( I~ at a valllv lilltllc,liq ally ~~]llid t,rl tllc, l~llotoll w:lvl~l~~llqtll [Ii- 

vi&xl t,y 4~. Ttnw a .~lifflaxt,iou liwitd 1.1vr fun1 lwrw~ fol ]IIII(~IU ills X-lay< 

wibh a w,Lv<,l~,ltgtll of 1 11~1 (01 111 r& OI 1.2 k<,Vl wo~11~1 II:IYI. iiu <.lliittiulf v of 
;Jm,jt Il.1 ~~~~~-~iuli;u~‘i. 1;,1t,y t,iu~v l(wz t.llilll tII<, l<~wswt <~lllit,t.lr~r~<~ v<‘t I~l,~itslll~~~l 

ilr a syIIr]IIotloII light SIBIILCP For 11.1 11111 ((11 1 A 111 12 kvV) r;uliatioll, t.lrv 
‘cliffl;wt,ir,ll lilltitrvl’ c~I~TI~~I~ twiull t Ilhittitll(.,, ii :x rl.uullilrc ll.tll Illil-l.diiuis. 

Sources and Research Facilities 

TI~I, first. qyn,.lua)t,rou I;uliati<,u ~lw~;,t( II was c;:lliwl o\lt Ithing I~II.(.IIc)~ ‘yll- 
rljrr,t,!,,llq st,;ut,ijlg ill ill<, 10611’s. aft<,1 tt11, dinnway <bf ills, I:uti;dilur irr 1!)46. 

All 11<1II~l, %,,I,(‘ ‘%yn< Ilil>t~~nus ill /’ &II 1,w~l ,w so,,lr<“i ii1 tllw SsIvirt, llllioll. 
stcrragr riltp Ili~vv Ial g<,ly ri~])l:~w(l l,lu.l!l :l.s ,sv111, w I,<Y it,t4(~ I IL< ( r~llst;lut ill- 
t,uiqit,y :wcl s]wctllu~~ t,llcy ])Lovi<lv is 11to1s‘ stlit.at,lt~ tllau t111, H~I< tnxtiuq ~)~JIY v 

~~tof><‘t tit-5 of cyclic syu~~lll~~t.l~~w. T;ti)lr I Ii+< qtol;tc(. 1,11$ ‘Ol,,I<Y ill<Wllll 
t,hv worl~l 110~ ;I, o]wr:~tioll. r.ou<t,rllrt.iotl 01’ cIvsiK]l. L;lyc5llt IlliLwillRq firr w‘v- 

nxl of thaw f;u ilit,ivs xv t$vw iu FigIll I’* I 0. Tllv t;d)lr, <lo,,< llr,t, illrl11<\<, 
nlwlt. III doliqr riilqs IIOW ill o]wr;~tiw r.oustLu( Liar 01 <lwip I).y ill<llldry 

as sonrrc~ fen X-lay tit,lqp]~l~y. 

First Gencp~~~ Sources and Facilities 

Tlrr~ first. stor;ka<, I’LLI~~ t,tr twc-olll<, ;~v;lil;~l,lr~ .w IiqlIt s<)111( 19 wi’l<‘ rillx:s Ipllilt 
fill ltiall I’III‘I~~ ,111ysirs ]>~~r]t,ew, &r.~tillg wit11 tlw pitwv<.lilll: wok of Erl 
Row,> ill ,Irv~~tn]~illg tIIe% T;ultal11s 2411 MrV rillfi at Lllv IJtllv~~r+it..y 01 Wi+rou*ill 

RS a ligllt. soww iu 1DGS. AII vxrrpt,irnr i? tlw SOR-Ritlg at. t.lw IJnivvlsit,y 
of Tokyo. I,lGlt front t,llr. st,wi RS a rlrdir:rtal light, SOIII( (I iu t,llv ~,;uly 1071)‘4. 
Tlw SOR-R.iug i? st,ill iu opaat.iw, l,rlt, t,llr T.tllbdu< ling nlrrl otII,,l Ili~Ii 

vuvrgy plty+a s~ora r* h 3 rillp bllat. tlaw idso lw1~11 Ilcv~l as light, v)lttu’L: (P.g.. 
tlw 540 MeV AC0 nurl tlw 8.6 GvV CEA) iu,‘ ,10 Iwgvr ,,ii,‘< I as tight 9(>(1trvs 
rlw tu tlw nvdat~ilit,y of ~wwvr riugs at. tlw siullr Idllln:Itru.y 01‘. ill 1,111~ I:I.~ 
of ttv (:F,\. thv rIosills rd tlw lilt~oi~lory. 

I’I~,~I;UILS :ILV MW n~~~laway ou tlla* Ai rwutd;lt,lo R~uq i AR , ill ‘l”ruktltl:h. 
ADONE it, F~.vw;sti. C’ESR at (!OLIII,II llI11v,vity. DC’1 .tt ( )IS:I~. DORIS ;I\ 
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p&. 5 ‘1 wigpla widh il l~~~~imul~~l fidcl to [~,wi~,c (~ v1.1 t,i<;dl,y i~~ll;uiz~,~l rxii;~. 

t,im, iud awwd iw,,,m,wt I,,ilgwt, ~~~~~i~~litth~. Al NSLS [“‘,,‘r;lllwt~ Illil~ll‘.t, 

u,,cldnt,o,s 11w1* iw,~ in ~tw m tlw II.75 Gn,V I i,,g for wv(~11~1 y,,;rlq ;I,,(] s,~vr%r;i] 

wig&%, ad lmcilllat,or uliqlwt~s iuc ,,ow r.on~i~,~ 01, Iin<- ill t,l,c% 2.5 Gr~V ri,,g. 

iurlwiiug a 5 T, 6 iwl~ s~~[wmu~rlr,~ hing wi,qgl<,, for ;r~,gi~g~~~[~l,y ;d ~,l,ll,~, 

st.lt(lim, 

TI~c II~ of iwsit~rcmr ,at.l,u tlml, (‘lt,ct.,ouL: fr)l- tilt, st,,,<,cl I)c,;,I,~ ,u~slllt,- ill 

i,ll[“.ov~~(I lwa,,, std>iiily a,,(1 iif~,ti,,,c. i,,l1xmt.;u,t. (.r,l,~iill,r;,t,ir,,,~ t<q ;lli sykl. 

~I~mLro,, lip&t ~on,wS. Positiw ions [no~lw~l i,, t,lw 1 c,+i<lr,;ll g:rs <bf tl,,. v;~+ 

111,111 qyl;tt3,,. 01’ (I1,Rt. iwt~i~lw tllat, tb,,<l Lo iw 0111~‘ pwit.iv,~l,y r~li;~lgc.~l, C~LI, l,c 

t,ra[)[wll hy a,, C~lrrt.ro,l twaul. In11 aw ,w[wilr~tl I)y it ixwit,lo,, l1~n,,l. Tr;qji,~.rl 

ions or hst inrt,irlw (‘a*, ~i~nst~ ilhl upt, I,,~nn, lows. lmlr,(~tio,, it, lifd,il,,r~ 

nn~l t.,,w CIIILI,~+~P. TIIP DC:1 ;u,(l I’l,<rt.an, Factory rings now rol,t,i,,<,ly ,,p,. 

iwituoun. Most, m’w fwilit i1.s UC clmip;~wd t,it,ll<~, t,r, II<,% ipo~itro,,l; f,,,,‘,, tl,(, 

ndnl t or t,o ilCl(l a i~~mit~m, ~iqml~i1it.y ill a lnt<>t <I;\t,f% if ,,,,‘nl1*,‘q trl ibr~vr~i~t, io,, 

tmppiug (swl, as I5mving a gap iu ~~rl~it,al fillil,R patt~q,~) l~,~~v,’ i,,;ul<~~ill;&*. 
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LOCATICN RING CUB) E:ECTRON ENERGY 
ISeV: 

NOTES 

a 
cmp1nas LNLS 2.0 De3icat.d’ 

CBINA CPRC, 
Bc;,mg BEPC CIHEP, 2.2-2 8 Partly Dsdlcated 

nsfel HESYRL CUSTC) 0.6 D.dlcat.d* 

CHTNA CROC-TAIWAN) 
Hainchu SRRC ~SYnC.R.d.R.*.Ctr , 1.3 D*dlCat.d- 

ENGLAND 
Dar.*bUry 

FIUNCZ 
GrcnDbl. 
orsay 

SRS i0aresbury, 

ESW 
DC1 ,LlmE) 
SupsrACO fLlJR3.j 

* 0 D4aAcat.d 

GE-Y 
Bonn 

Dortmur.d 

6 0 
16 
0 s 

3.5 
15 
3 5-5.5 
0 6 
1.5-2.0 

D4dlCG.d" 
D.dIC.~.d 
D.d1C.~.d 

Partly D.drcat.6, 
D..ign/FEL us. 
Partly D.dlc.tcd 
D.dlC4t.d 
D*sign/Dadicatsd 

D**ign/Dedic4tsd* 
D..~gn/D.d~C.St.d' 

ELSA 
DELTA 
DORIS iI ,HAsYLAB~ 
BESSY 
BESSY II 

Hamburg 
w.*t Barll” 

=A 
indare INDVS-I (CAT, 

IND”S-II ,c.ATI 
0 45 
2.0 

a 
Fra,cati 
TT1**f. 

KORW\ 
Potlana 

Third Generation Storage Rings 
P.Rly D.dic.t.d 
D.dlcar.d* 

D.slp/D.dic.t.d* 

ADONE (LNF, 
ELETTRA 

1.5 
1.5-2.0 

P,1-w,lt. *lugs cnlllwb ;rcl,iw(~ t,l,r* fill1 iwrf;m,,;t,~r~,~ I)llti~rlti;ll of inw, t,iol, 

dwiws. [w+ic.ularly tlw high Inigl,t.wss hlmt. <‘a,, 1)‘. ~B,OIII,U~CI hy I,,,~lllli\tljlS. 

TIC- 11~s 11,ri t,o an i,lt,ww worlrlwidc wt,iviby t,o rlwig,, ;u,(l (o,,et,,r,c t, t,il,, ,if’xt 

gc~,mat~iou of st,r),ilgf. ri,lgn will, Iwwr w,ibt,a,,( (I awl *,,imy ~t~aigllt, w t,i<uls 

for i,,nwt.iorl <lwiws. Thaw XL,’ tubfly d~w~il)~~~I ldmv wit.1, tl,<> III,IBBI~C~~~~ ill 

Pohang LAght SwlTC. 2.0 

e.0 
0.6 
0.4 
0.6 
2.5 
6.0-8.0 
8.0-30.0 

0.55 D.dxc.t.d 

;ApRN- 
K*n**l ar.13 
Okasakl 
Tokyo 
TLI”kub(L 
T,“*** 

SW. Ring 
WSOR (1"s) 
SOR-Ring (ISSP) 
TEW CETLI 
Photon Factory (K&K) 
nccumu1ater Ring ,KEX) 
TrlltM Main Illng w.EKO 

SWEDEN 
LVM) Max CLT”) 

E+.qn/D.ds.t.d 
D.srgn/D.dzcat.d* 
D.daC.t.d* 

Tlw fi,st III tlww. t.lw Ii.8 GV 5 Lrq~c~r-ACXf[5] ring (31.51 iu O,wy, Ft;ulr.,*. 

1wgm rqw~~~t~iw, ill ml-ly 19S7. Sc,vm xl ot,iw,s l,i~w imm ailtlmis<~rl ft,, c 01,. 

?il.nwt,io,, This i,,r III<II.A tilv G GI,V E~~~cI[II~~,, Sy,,, I,l<,t,c,,, R;r<li;,ti,,,, F.~~iiity 

(ESRF)(G] (7.28) i,, G,~wdd~~. hlw I.5 GI~V A~iva,,~~~rl Ligi1t Sr,ul-ce, (ALS)lj] 

17.11) ;d l%~,kdoy. tiw 1.3 GPV ‘biww Ligllt S~,,CC (2tl.5i. t,lle~ 1.5.2 C;,,V 

Ebt,t,ra ,i,,g[8] (4.1 1) i,, T,iwtr, awd t.lw 2.5 C&V Sil,<*,i;i II til,g[i] il, M~n,x,w. 

TI,I~ 7 GI>V A~VUICI*CI PIIo~o,, Sol~lc.~-[O] (7.04) at, AI~o,,I~c~ N;ltir,,,:rl L,ll,o, :h- 

tmy is i,, i~~iviu,( ml st,qm of dwig,, wit11 it ub,,st,r,~ti<l,l *t,;h,t t’xi><,~ t,,~cl ii, tl,‘. 

FYOO ldgc~t. IIOW iwiug w~,sidmwl Iry Co,,~,~~ss. Tlw I.:, C;<?V DESSY II 

rillg[lO] (8.8) iu Dnli,, a,,~1 t.lw S GI~V STA liug (5.41)) i,l .I;~ib;~,ill] :~w ;&b 

iu an R&D [d,aw widil < rn,st.nl< 

i!: idi~l,,w~l iu D~azii. 

t,iol, ;1[~[nov;d t’x[m tr,<l <COO,,. A 1.3 (Gc,V ri,lfi 

Tlrw- in grwt, w[m t&u,, i,l tlw n,yldr,ot~l~a,l ,;l(ll;,ti,,,l c o,llllll,ititv til,+ 

t,l,m<s ww s~)n~cs will ,qw,l tlu, way bcl ilu[rw t,iwt, ,,I‘w 3, ic,,,,<,. Ill~l~~rl. ot,l 

wiwl-imw with ey1,cImdIou siuliido,, OYI~T t,lw imqt t,wo d~.~i~ir.r: liils &bwtl 

tUli(t, witdl wd, cnd~3 of ,llilq,lit~llill~illlIIl~lvf~,ll~,,,t i,, Hrlx 01 lnifil,t,,+,4~: i,;ts c’o,,~~, 

ww alqdi(~idio,,s. in ,lliu,y casw Imitni~fiil,wl until tlw 4mu(‘, W:LP ;wdil;~l,lc. 

IttwIll. ~x;w,idc~s i,,clurl<~ blw Ialit’ of t I,(, < IIII~I~~ ibri)i~~.~ti~,s of VUV ;u,~l s(,ft, 

X-ray sytlcl,rotro,, mdid,ion t,o I,m.kg, I,O~O~I.IIIIS ill tl,is L,C’W si,s.ct,r:Li ~,.gir,,, 

iul<i tl,l, 1,w rlf X-ray s~~~~bt~~~vil~~ its i\ [*HII”. of 1.1,~. ,,,;Lgllf,ti<, Ibr~~i~<,,li~,c <If 

matwiid* a,l(l ix, t.ilc~ stluly of [)l,xx~ tb;r,,sit,io,ls il, t,wo (ii,l,fq,.aiol,ill 4yl;b,,,,kq 

sII( I, im slllfiw~ ,l,o,,~llay~~w. lipirl ld;lv<*I~ nll~l li~il,irl c-ryst,;\i f,l,,,<. 

Tlw god rlf tl,,, tl,i,d p,wlal.iw Li,lgL: IIOW lwiug rl+,,,e~~i ;u,d r.rm~t~~,r t,~,I 

i- to iu I,imw il ln$$it.,,ms 11 f II)‘” t,o IO’” ]‘llot~~l,sj(s.l~~lIl?.lllr-;ul?.li.l’, 1,iru<t- 

widt,l,). Thiq ~a,, Iw war111~~l wit,l, 5 ,,,t,t<.r io,,g t,l,rllll;lt,)la ij, ril,E’: r,i”,t:ltiI,q 

ill i~lmlt~ IOil InA wit,l, a l,rrlimu,t.;d wlitt:,l,w rlf 5.10 I,l*,.~i~~lii,,,H. ‘I1,q,.,. 

[mfca L,lwlw Imds will rcquiw ,,,wt,i,,g st,liu’:wt t~)iniu,( II 1,~,]~~it,.ll,~.llt,. ill 

t,lw st.orngc~ rmp (I*.g.. I,qlwt (iwlity iud idig,,,,w11t,. whit, 9t;\ibiiit,y i,ji,l I,.. 

iwdurit~ility) iml iu the pwisiw im(l <ia,;tlity of t.lw ill9.i tir~jn Il~~vir-~,s. It, 

will ids0 ,uil,iw wlrltio,, to rlilfir rllt ml~il,~.cl iug iwol~l~~~~~~. i>:,, t.icllliwly 1.11~~~~ 

ilsirxi;dr~(l wlti, t,l,t~ l,inl, t,i,~~lI,~:ll Irmili,,q OII li~m,,~ lilt,, ii,,,,t ,.,,(I3 ;r,i~i <aiblii ;,I 

wlll[““l’~llt,s. 

Future Sources 

Tl,(> ,,liu,.y t,llirrl gmwr.dio,, slrl, .L~c’ rings ,,nw it, clwieb, ;u,,l c o,,st,l.llqtio,, 

will olfw ~ah~wwly l~,i~llt. mrd i,m~~ari,,~ly ~nlw,wt, r;fdt X.I:L,~ null X-,ity 

[)l,otdn, lw:u,1’1 tl) ii vt‘ry Inlg~~ PC iwt,ifi( co,,,,,,i,l,ity. Wl11.1, lwi\l,,< ho,,, t,l,,~sl~ 

,iup lwon,~~ w:~ii~~i~lr iu tlw tllicl 189t1’4 tlwy will lw uww tll:rtl t,w,l ~,lri~~,~ ,,f 

Irq,,it.ndr hriehtbr t,lw,, is ,m,t.iu<dy ;~vail:d,l<, llow. olw,,i,,q ,I[! p,iti,<,iy ,Iq,w 

sdwt,ific ol’[)(“t,lu,itil~~. It, a[qwa,s likl~ly. l,~wwv~q, that lwigl,t,,wss iwd ~‘0~ 

i,~~,n,t, ]xwu will mut,i,,w bo 11~. tl,r, f,o,,ti<,i.s ill s:o11,~ C, ~l~~v~~loI,,,~~.~~t, qi,,cq,, ;,s 

~3idai,wcl rwliw. w iwe still far f,rm, filmli~,l,wti~l flitFi;u t,i,jl, iil,lit,a ;,,t, t,l,,,q,s 

d,ort. wi~vdmgtl,~. lliglw lwigl,t,nw9 ancl miwwt, lww11, c+L,~ 1,~ ~~‘il~l~(.,l 

witi, Icll,g+,r llll~llllilto,~. l,ial,q3 3ton,<i C Illw,lt. ill,fl luwt*, (,l,,it till,<.t-. Sjr,,ifi. 

c itut, ;t~ivar~rr~ i,, my of t,l~s~ iul’iw ,m[l,,,r‘s sdl,tio,, t,r, (‘vvu IIII>L<’ rliffjr,ljlt, 

+wgi,,w,ing inot~lw,n il,,(l n,wLillg t’va, ti$t,a t,olt~la,,w~ t,l,nu f;,r t,ltilcl R,‘,,. 

uatimt ti,,gs. Son,f~ of tlw [w-itdl~ ~lw~~l~~i~i,~r~,,t (lil.wt,ioi,s 1;,r t,ll,s fi)l,lt], 

gmwt.io,i siolt,n’s C iw lw ixpl~1,ml wit,], higIL ~mr~,gy I~lr~~~t,,r,,,-[~~~~it,~~,~, t,,,lliri- 

ITS SIKII as PEP (15 GV)[l2.13] ;u,~i T,int.;u, (31 Gt*V)[I]. Si,icp t~,l,it,t,;~,,~p 

<I*‘( Lt’iw’i its t.llr qC],,:lII‘ of thy ~~i~~(.tto11 ,‘,,fqy. l,y oiwl,lt,i,lg tl,f,s,, *iitgs n+, 

l/2 tb l/3 tIl& n,miunll,t wc*rgy t.lw ,3t,it,t,;u,~ ts is ~,.(lnn-qi l,y ih f;rct,,, <)f 

4 t,o 0. Low w,iitmre oibtics <ia, tw Iwcd t,rl frut.lwr I~,cI~,c~, till, rq,litt,;x,,rr% 

hy %hOllt, a fildO1 of 1 01’ ,,1”1,‘. 

1 

FCIS ~x;u,~[~lt~. PEI’ 11;w l)~w, cri)wa,t,~cl iu ;l 

Ow I~llllbt~illl~ I’ O[)b,C? at, 7.1 GI,V with a Illr~;rsn,ui <,l,litt:il,c<, of G ,,,,,-,i\<]i;l,,n 

wit,], t,iw nwnl dm,q)i,,g [wtit,irn, ;wl 4 I,!,,-diaw witI, a ,tlo,lihr~cl ,la,,,i>i,,~ 

l)il.~tit,if,ll[12.13]. 

Alw. t,llml, riugs lmve lm,g. Iiis[l~~~‘i(,,,-fil~‘, st,r;tigi,t, sari t,i,,*,i; wi,ic,l, c;\,, i>,s 

USA 
-.LgoM., IL 

Baton Rouge, LA 
B*rx.l.y, CA 
G~lth.r.burg, MD 
Ithaca. NY 
Stanford. ca 

AI.5 IpINt) 
LS” 
us (LBLI 
SURF II CNISTI 
CESR (CKESSI 
SPEAR ~SSP.Ll 
PEP ISSRL) 
Aladdin ,SRC, 
NSLS I (BNLI 
NSLS TX ,BNLl 

7.0 
1.0 
1.5 
0.28 
5.5-8.0 
3.0-3.5 
5.0-15.0 
0.8-1.0 
0.75 
2.5 

D.dAC4t.d 
Partly md5.cat.d 
Partly D.du2.t.d 
Partly D.dLCc&.d 
D.dlCF4t.d 
D.alcat.d 
D.dlC4t.d 

N-100 II 
SIbcrla I ~K”rChato”l 
Slbsrla II ~r4Archato”l 
VW*-a4 tINPI 
VEPP-3 (IliP, 
VEPF-4 CINP, 

0.10 
0.45 
2.5 
0.7 
2.2 
5.0-7.0 

D4dlC.t.d 
hd2.ca.t.d 
D.dLCat.d* 
Partly D.dP2Lt.d 
Partly D.dic4t.d 
Partly D.dlcc..t.d 

f I” constrilcz;on 3.r approved *or COnStr”Ctlcm *s Of 3/89 

‘i‘.l.i,l~~ 1: St,in;,<<~ I1 111$ Sl~rul C‘s Alolll,(l t,lLla Worl(l Now i,, Op,.r;ltir,,,. (:c,,,. 

4tllr ti<b,l 01 [)(-IcII. 

i)ESY. SI’PAR :111ai I’EI’ at, SLiu,f(,t<l. SURF II at NIST ;tud VEPP-ZM. 

VICl’l’-R a,,rl VEI’I’.1 at N Ilvc)sil~i,.-k. 1’1.~1s ill,’ 111,lllj: ,,lnrlr~ Lo rtbiline, t,l,t, 

Tti.~l.~,1 ti,il: ri- a s.v,” I,lotl<b,l l;,lli;lt ion sio11,~ 1%[4]. Tl,<, AR. II;u; ,wa’llt,ly l)~,tw 

,.q~~~iti>~.~l viitll a Imifiill, i~m,~n,,~~,,t, ,1,:1gt1f.t Ill,(ll,litto, tl,at, i~,w~l~l~r~s <,llii,ti- 

t dly i~~~l;u~zwl ,.lrllat ion[.l]. 

Slf RF Ii, :, I.OlIVl~lll~li *yuc lll<ll,l.~il,. I,;,,5 .t rilr Illill o,l,it ~1~11 suilt,rl tar IIP(’ 

,t< :u ;tl~(~l~~l<~ <t;tntiin~l 1111 t;Irl,ol,lct,ly. ‘Tilr~ DC1 a,,,] SURF II tiugs :UP I,OW 

tiillv dd~~~~~l~~~i to spur 111nt,w1 ,il~liilti<u ~~wiud~. Tiw dht tilqs r)iw:xt,(~ 

[),ilil-ltir ally IIIII~II~: r-<,lli<li,l:: lwiu,~ ,illw iul~l illu,i I ~dv< rlnli, ;tt,ml silbgl,. I~e~it,,, 

,l,lli fr11 -~,IC~III>~,C>II ,iuiiatio,l ,~w.w~i,. All (,xo,i’t SIJRF II (wllirl, 1,:~s I,O 

~ll.~i~i~t *CC t1<111%) I,ilvi. il,l[bll ~I~~~II~-II ~1, ills, ibiittl,liliq t,cr i,l,[,lf,lll,.,lt wiqg]<,li 

.Ilill/‘<~l 1111(i111.11<~1’. 

‘i%, DORIS li,,l: will lw ,i,oclitid with t.iw :d(iitio,, of a l)yimw t,o i\~w,,,. 

LII~III.~IC~ ~~[~ to G ilbw,,tillal (i<.vi(r.s i,, :ulrlit,irl,l t<) tilr, th,w ILOW i,i r,[w~:rt,i,ni. 

‘Tiic, \‘E:I’l’ I ilIE’: II:LVI, ib~,~tb ~,r[~lii~iw~~l witl, ll,li(ille% i,,wl ti<,u (lr~vir INS i,,cillr]i,,g 

ii 11, ii< itI Ill~~i~llittol (i~~wli,&~~ c iwllliuly [~olxiw*i ,xliatio,,) iu~(l $ui)~~~co,,. 

(IIIC lint wigplmr (S ‘I’. 4 [wiw :IIKI 3.1 T. 19 [mlm). SPEAR I,:19 s[~;~c,~ frlr 

,1101<’ tl,.a,, 17 ,,,G(‘, ti#),l ril,vi< I’R witi, 5 iI, oi~e~~;,ti<~,, ,,~nv. DC:I. D()RIS, SPEAR 

iw~i tiu. VICr’l’ , il,p ~TYI ,u:,,jo, n4u w,,l,,,n,litiw wit,l, l,,:u,y qi,,,l,lt;l,,,,r,l,41y 

,l[“,,.,tllrs -tnti,>lb5 

Serorlcl Generatj&qurces and Facilities 

‘1’11~~ t~xiu‘l i(mCt rlq,lly! llifiil i’*,~rpy i~l,ysi~~ ri,tgv its light. south rye mid t,l,~ 

K,<,wi,la ,,1,1~11x~t of Iw’,s u~,~,[wt~i,qz, for I~,;u,I t,inw IPcI. iu t,l,<> u,i(l t.t, I;lt,r% 

19ill’<. t.cv t!L+, rllGty1 :uiCi Coll~t,L11i t,ioll of III-,~ *t,,w:rq, tilip t,tl 1~ IIWC] ,t’; 

flllly cl,~<ii~;rl~~<i tit~lir~l~io,l lil)l,,w* Many of tlwsr ww,,d gwwibtio,, (lmli~atrd 

liqlbt, so!II( I’$ ill<‘ ,~ow ill flrll r>lll,,atifl,, i,,< iil~iing I,lit,ior ,,i~tio,Ial ww;m,]t fac,il. 

iti,,+ m E,~al;ru~i (SRS). GI~III,.L,I,~ (I3ESSY). .l;qw, ([IVSOR iud tlw Pll0t,0,, 
F:L< t<ny) ;~IICI tllc~ [‘SA (Al. ,u c 111 au<1 t,irc, NSI,S 1ings). T11ev lillgs imvc, ;LII I I’ 

i,l,uwww < :Llm itv I ‘o,!,<’ witil 51) 0, ,t,o,(’ I~x[)~~~i,llc~~It.~~l st,;rt,iwl<) a,,rl SI’TYO 

PWI’Iill Illllllill~fl Lrr 11101’1’ t.imll 111110 ,,S,‘,P. 

S~,v<,l;tl ot t,i11w<. ,ii,gq Inw c,l<,ctlo,! 11~~;ul~ <‘,,,it tallws t)f 40.151) I,,,,.r;ulin.,,s. 

~III,L.*~;w k1104t, filqt, plb(.l.,lt,ig),, li,lp Imvr ww~;bl 1 ,1n,~i,d It,,,-racliw emit,- 

t;lllc~~s. TWO ri,lq- (SRS <UICI t,li<~ I’hc~toll F;~l,c~ry) II;~vc, w( r.r,t,ly ]r:ul a,(i(]ii,io,~d 

I[II;IC~III[)~P~I~~ iu’tdiwi t<> ,ullir.~. tl,l> ~m,it,t,iw(~~~ t.o t,l,iq Irwl. At tlw SRS it [,,‘r. 

Illilll’~llt Illil~ll’+ ll,l<llliiltl~L illlli il 3 ]lOl1.. 5 T wigglu wrving G shidiruw iu~s I,, 

i,w At ti,<, I’lulto,, Far tory e~v<.r;rl i,,wrt,intl clwi( w ;\,c i,, tw,* i,,r]ll<li,,g ;l 3 
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IWCI I;w vny lwg wdulabcw mfl ;dno for diuuping wigglrm[l4] t,o wrlrlcr LIw 
f.lllit,t:uk( v hy nnotl~r~r f;wtcn of 5 <,I’ il~olc~. Using dilnlping wigglns it, sllolll~l 
I,(, [wvihlv to a( [lipa* ~11 f*lnit,t,nucr of Imn blnu one uwrnili;rn ill bllcsr ri1q-w 
Tl~,vy U,IIICI tlu.Lt.folv 1~. ptnt,ctt,ylws of f\rl!ll{, lligll Iw~forlllwlc~~~ riugs. off~~rillc: 
lligll,,r t,rigllt,t~,+x awl c 011e1c,ut txmm +mcl apploaclling diffra tiou liulit,s at 

slm t.a,1 ww&ll~tlls. 
At, souw pr,iut t,cwllnical OL fwclalwutal linlit,s will hc wdwrl iu rr~clul-iug 

(xl,,< t,roll lwalu c,~~j~tiwc~~ nncl incwnsillg pllot,oll hwnl twigllt~lwnn lwing c iww 
lrlr ,,lty tl()LI Inl;rrllillcn alrl ot,llrr tlircc t,iou- tlsty 1,q.c muc’ anon‘ I~rm~ir;i~~g. AR 
1,;~ l,,w1 ~mil~t,ml ant I,y F,tos~[15]. higIl ~mt%rgy c*lc,rt,roti hrmlls flolu liutwr 
;~~rt,]t~l;it,rn s c,ft;q v,~ly low cirlit t,;uicr ;iucl allurtc,r t)lI11*~lIw t.llilll Rtorng<, rill!Z,q. 

Fc,l q,x;ulll)ll% liu<‘;u cwllicl<~r clr.virt>n -11cl1 :IS t,llc SLAC linnr ail11 at l)r(xl~~(,i~~t: 
;,,l (~l~lit,t,iuc.e, of ;,lwplit, 0.3 ullj-fxliiu1s at. 511 GI,V wit,11 5 X 10”’ a,lc,< t,lolls ill 
l,j,11( 11,~ t,ll;tt iw3 ,,d,y ,a fvw Ii< ~~s~~~~~~~~ln lollg. Slw11 l)c~allls coldcl tw p:wsl~(I 

t,luml+ 10~1: rwt~~lihnn gwwat,ing wry high peak powc‘~, hrigllbwss eulrl co- 
],(.wut, l,mwr w,w t,lwrlgl~ tlw tijur avwngrcl vale of t,lww cpant.it~it~n is Iowans 

t,l~:w w~drl Iw pl-orlw~~cl ill dolap lilqs[15]. 
It, rlligllt, idno, lw uot,ml t,h;rt, bhc rlwign mlit~t,mw of t.llt. SSC is il rrslwc t,al)ly 

lcnv tt.1)5 I11~1-~ali;n~r: ,lt 211 TPV. Altl~o~~F;l~ prot,oLas racli:dr 1ullc11 11101~ wc~;lkly 

t,hu t Iu tL0us (I,y t,lw radio of t.lw nm~ws raiwc I t.0 t,lw fonrt,tl 1wwr if otlwr 
, ~j~~clitir,w a*~* tl,,, s;ullt,) one rwllcl ilkraginr rnwuxuing t,llis wit,11 a vwy lollg 

w,lldnt,m. Frn ;l 1 km w~lula.t,m wit,11 a Iwriwl I~~~~,qt.l~ of 33 cm aurl a l)<,kik 
fi,,tt\ oflj ‘r t K=l).l), t,llts tillbe- nv<~r;\gwl storc~rl cllrrt.llt, of 73 IIIA WOIIICI ~>~o(~II<~’ 

;Ll,o1lt 511 W of r;uli;rtir)u wit,liiu ix “Pry uar?ow tmdwirltl~ at 3 kl,V. wwlt,iu!: 

in ,xc<*oliliql,y higIl Irrigldwsa. If rl,? pr”t,oll t,c;u,, WI’1’,‘ sb<wcl for il. day Ill. 
io. t,l,(. (quit,t;mrc v,w,lrl flu t,lwr d~cwiw cllw t.0 r,acliatiw daq)ing wllidl Ims 

a ow ,l,xy time roustmt.[lG]. 
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Hofiwun~ iwd Alex Clmo. 

Tliis m t,iclr is t,ylwwt, iu rPr,X. 
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SSRL FACILITIES 
( SPEAR, PEP I 

Figl\re 4: I,ayclrrt, of t,llt> SPEAR at111 PEP Iinj);s at Stiwfolcl slwwiq tll<~ 9 

pxistillg twnlli lill~r sc,rviuR 22 cqwlirrwllt;,l st:diolw *)II SPEAR anal tlw 2 

rxint,ing Ilnrlrd;~t,or lw;u11 lium 011 PEP. Also ~IIOW~I 6 tlu, SPEAR 3 <:*‘V 

il~jrct,ot 1 110~ in c olmt,r,lc.tirju. :wcl il 1,r,-it,lf, t.r;rusfc~l lilw trl PEP 50 t.11;tt t.llis 

itijwt,or c011lcl s~‘*vI’ PEP ;ift,(,l l~pg~a<lil~:: it, t.cp 5 G*>V. 
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60 HARM* 

Hslle 

50 

-fin 
) vMrJ;m ~ / ..- 
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Fig:lwr 5: L;Lym,t, of syur Ilra,t,rc,u l;rcli;rt,iou h+.:ull liws OII t,ll,. DORIS st,<)lap 

liug at, DESY. Tlw tnllg~~ ou tllr light dul is a l>yI~ass, uow in cbign. t,lmt 

will :u~c~(,!~~l~~otl;~t,~~ G iwcrt,ioll clwit w. (C’c,nrtwy W. Dwf~~lcl. HASYLAU) 
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F~KIII<, (i: I,;ty<w~l 01 tlbc, Al.lrlclil~ O.S-1 II CZc,V 1Il~li4 :~l.v(l lixlll. scilllr(~ .\I t,lIt, 

Illbhvi,r*ity 01 L$‘isc(vllsill. Ini<.g.tlctkl ic jslravicl~~cl I,)- ,L ItIS Mt~V I~~icl~ll,lr)ll. 

((‘01utwy I3 Il~m~~. lltliwtsity r~l Wi*row~uj 

2.5-GeV = 

Linear Accelerator 

FiRnlv S: I,:lycbllt of tltf, 7 GvV Aclv:kltr IYI I’l~cttctli Sfilllc c .tt R~~o~III~~ N;b 

tirltl;d I,:tlw~ral~~ry, ‘I‘IIs~ IiuR c ile,lllllfe,lvllr-<, i\ 1 kill :III<I C:,II ;IC< olllt~lrxlat~~ 34 

ilwvl tic,ll IH~;~IL li111~ 1111w 35 hwdinl: tlhilcilvt lhm. 

F is111,. i: SI.C)I ,~g:” riliw iit KF:K. ‘I-slklllaiu .I;~I:IIL. ‘1’h 2.‘) (A.\ I’ll,h,ll 

F‘.ic ttuv i-: a t~~lly ~L~lic ,rtml ligllt 4mt1( ,‘. Sfvv al Iw;~u~ lilwq II;LW Iwc~r~ iltl- 

~,I~.I,wII~~ ,I 01, tl~ G-S C:vV ‘Slistal Ar rn~~~~~l:~tw I<~IIIZ 1’1:~s i~ur Iviua LII~IIIC F‘icllt<. !j: I,:l,yc~llt (11 I)<,:1111 II~IW ,LI NS1.S *IIII.I~I, I ills-. 21:,n,y IW;~IJL li1ht.s S,‘IVI’ 

ts) 1tt1lidc. III<, 311 (:t i’ ‘l’tid;ul I~~:~IIL liuj! 13 kill 111 ~il~llIilfc,1l,tI(r,i as a I~IW Illlllti[~l~, mqwil~~r~l~t;~l ntilt.iow. ‘l’111, I.c,t;tl cc,y~~c ity ic1 ;rl,,,llt ltllt ,,xt”.l.illlc~1,t,;,I 

rnlitt:,itca~ Iis ~;~blllrv otn’ri~ <c t ~ I ;,IOIIII~ 111 (:<,I’. (Crnlrtry M Aurlc~ KEK) C/i,l,i,lll4. (c:o1I1I.ty S. ‘VVllit,~~I)‘~T’;r~~~~, NSI,S) 
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