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STUDY FOR AN ASYMMI’TRIC B-FACTORY 
DESY R-Factory Stwly Group ’ 

l’b1\t\c~l~t i F:ic,kt~clrl~rls~,ll,l:~~~t~~rI1 I)ESY, nTc,tkwtr;~<sr. 85. 
I:, ~llO(l F~>,Iillinr~~ ,51. IVCii (:i~rIll;lnv. ,- 

\$‘c. I,‘,“,T’ 11,101, il f’; I ‘:t t iii II’I .,’ iil~cl\ f181 ii*i ilsvi.lmi~lric 1 + c PO1 

litlrl ivr-1~ 13f-;ilit :‘ilrrKir-s of 10 (-,P\’ RIIII 2.8 GP\‘. Tlw PETRA 
\lts~:u:t~ liilp. I. I o IIV ~~,r,cl to :T~c~rc thv IA& v”~rgy Iwa~~l. FUJI 
Ill<, l<l\\. <‘,1<‘1.1’y llf~illll. ii I,<‘\\ si<lr;lgl~ ring <sf 788 111 circ1llnfmmcc~ 
ii tqv Ia l>llili. 7‘11*, fa<,illty ik rIc,siqnr-rl for a ]>r%nk Itt:tlinv-ity of 
c :I. l(l~‘,.,,r 5 ‘, 

I. lN’I‘ROI)rIJ(“lTON 

‘1 I,#, ~*l,i,l+ xt,rk irt I)t-5)’ I,,> iill ;isylllrr!r.tric dl~l11~1~~ ring , ’ c 

~v~~III~I~~I G iil,n~lrtj:Itr~~ ,111 ~li~ii~:lr~. Kiill n ILlfill ;1svll,nlctr~ of tilt% 

I,< i\,ii <~II~~I~,:L(‘. I-,. II& I I:, E: l1<~twrn 3.6 ant1 5.1). using t11c 

r~ul-tlll~, 1’1’;~1‘1:.1 i.ili” ;/ I DICSJ‘ for tI1c lligll cr~crgy iIlE) 11) Gr1’ 

c:<~c.II-<,,P all,: :i ,,i 7.x illlil 11 riti- f\,r lc,w c*lr*rgy; (LE) pcaitrolls at 811 
“l)“,;,‘.’ of :t s (;<.I’ :,Ili~w. fI, c,~lc~al~~ tli,, ;~syrilrnr~tric ccil!iclcl- *ic‘:il 

tll’. <,j~ti1!,1111, l,,,Ir~IIt7 I,oirit of !i 7 0.6 for tllix illwstig;rti4m of 

(‘I’ ,I<,~:\~I<III 111 11.f. 1) qmrk systrw [I 
Tlir, 111I:lin ,c.iti. C 0 f iin n,~~nulu~trii. CI ~lliilvr i.s p$wn in rcl71:s 

fir,!, ( 1 ), ‘I‘hr, (1111<~111 (I, ). tll<. li?;lsilllriIIL t~,l~~r:tl~l~- tllnft hllifi 
( ,\I,,) , tllr, l>r,a:li r~~r~rgy in tIllIt of 1111, Icstlli:las 31 :Ilr<l tllc V<‘T- 
lir;ll 1wl:i fitl:s.tit!ll ;it the inlr~l;ictiol~ ;Iclitll &it:, rrfvr trb tllr~ IliKll 
c’rlf’q:!’ IMYilli ti i<. tliv asp-ct ratio iif tl:fs l~vi~nt clilnwbioli<, i. 

I IIP cl;~\,il~;,l t-ls~ctl.t,li r;tilini n:lil I 11113 vlr7llr~rlt;lrv i.ll:ll.~f’. 

i 
I,~Av~yl.!l t K) 

7,T<,,i,:, 
(1) 

.~,.c,,ri]rILrL 1,) Lll,.;li,,:‘,l~~l’,~f. ill I’ETIt A j2i tllc lwal11 I~;+111 
t I,I,~S ~~]~,~t l~il,i~ l,i,,.i,jfi, 1;t~fif.r ftlt liir:,ll<~r r,rlc%rgic’-. EXl~l~‘.illl~‘t.t:II 

ti;rt;t lit wc.11 (Ii<, li::Y \I’ 7’ -. 
‘]‘l,11s +]ir, r,.lI~7;lf~cl 1~1117,~it [II 11~~ IIII rit)K (li-crc’i!‘+5 roltiir!c’r 

ill+ 3’: t1:<. ,mcrg\- ils~1lliiir~lrY of ill 1~ c-~~lllrlrr inrw;iws. Tl~v tlr, 

iicri <lf tire, I,l? *ill17 1~ to It<- <,l~tilili/c~,l hl~ tliat ill? ~.i~rrr~l”““litlF.~~~~~lill~ 

iIlrlc~R~<~ ill the i,p: I l,.;l,l~ (~IIJY~~~ qlcrf~k 11s I+ liluit tllr~ l)~~rf(lnrl;lll~.c~. 
T],,~ t,,ji,l l,l.illll t 111 ll.llt. 11~ I,,ntIl 1ilic5 will Iw liillitwl lay cc*11- 

p]f,tl la~llic]l i:j9ialiiliti(.si 111111~~? thl~v nrl’ Il~IIlilr~l l,r :1 l,rcl:illl)nllif 

frv<]l>;ll~k sp..‘f.,,, ,A],>- l~-f:~~~t~lr-y witI lilly? ]7llilinc,dtiv ~c%liw ,911 

tli+. t~y]l~&,~a] ff,;ihjlji]ity; rbf ~.llvll vcsi’y l~:lW~~l’h11 clanllllil~l: -~StrIIl~. 
,.\I D].;S) Tce’ c~rj~~~~ili-~rd ,-nrr~f~*lly two (lrsintls witll cliff~~rr~ilt 

~~~.r’r(;,y iihylllui~4 lie.. F:, E‘, lbr,illx 71.1 ( ill\.fv.ti~at(~cl ill 1311 :11111 

3.C. Fj*lcr, in t]lc Ir~wPI n~~yl:lrilr~tr~ il Iiigllrr rltrrcnt ii nrcdi~(l tll 

Il~i\,j)j;~i&) t\jr ]il*~ri*ifb\jty 11111 rt~llll~~tl~~lI tlf tllr~ lf l><bWV* 10 ‘l~ll~~ll~‘~’ 
t1:c spn<~llr‘,trorl r;i~li:rtI~nI IWWF ii 11111rll l~nvrr tliRn rinivcly w 

p‘l’~‘l in,,), II,<. l;,v- I’ :‘. ~I,,lYY,Y‘T f<Sl. Ia1m ;\:~rrlllwtr~ t!lr, 

ilbtt,rti:kl ili~~~.l)it~g of tllr~ lw;i:ll i5 j ~rvlnrc~il it1 t]tc, Iii& cmc’rg; Iwall 
TILL< 41r:litir,;i]]y r.c,(lllcc.s tlls, iu\t;~ljiljty thrc~sllol(l for IlighPr c~rd?l 
r,il:l,If~,I Ii,,!,,,], lllmldc< for TvhirIi tI1(~+~ \viIl 1-r no fwdhark ami1 
;!lblr~. 1‘1 li,rl.ff,ri, (‘lit- is fi2rcr-tl 10 rtmlurc~ t,hra rnvitv imper]im~~~ 

liTI! !1 ui iiiclc~aws t)af, If ~~,nvr~ tii~;~il~:~tc~d in tl>e cavities. Highr-r 
c,:,\q,r c,ir,j>]crf II,I*IC]I instnlbilitit~s arc c>xprrtrd to IiIllit t11P IlliiYi- 

11111111 Iwam crlrrcnt in low niytnmctry r-c~lutic>ns Whercns tllr llPatl1 
c,lrr<-llts in IiiFII nayrlljllr~try ~oIlltinI1 will 11~ IiIllitrcl 0111~ 11,: tIlr> 
;Inlollnt (If amiIaI)lr rf powu. Tlwrrforc, in tile dr-signs ct udicd at 
JJES\r’ t]le 1 f4~1cti~~n of rf pcwa7 dn~ to rrdnrtim of acy:tlm*~trj 
f*,,lll 3.1 to 3.F anlormtfvl to only 307. \Vr dra1T t!IP couclnsion 
i]l;lt tlkf. (]tq)vlltl~~~~ cd I~ltuinnrity OII tlic, rnw~y :~sytlllnc!ry i5 

wry wak 
‘I[,<, t15.0 l,<~;ttn~ ImY III 111. w],:II.Ht’d <;lIir~kly :iftl~l. Ill.ilil ‘111 

co 1go11. This is nc~ccs~;~ry to avoi,l p;lraGtir l~r;r~~~-lwam CTOS~- II’ 
l,,j<’ RIICI 10 f<WliS ill<- HE I~f~ilIil i~l~l>C tc tlLc intrrwction lbcbillt 
IP vitllout ,laliia$iilg tlic, Ictw r’llc~l-Ky l’r.iiul. Si:lo~ for low as?:111 
Ille4t:; 111,-b l,ciirili differ lrsi ill npi~liiy, sc~l~aration Iwn1Inr5 nlo*w 
iliffirlllt and rrquircs *flof~’ spas-,: ~ihtli~li~i~: tllr* ~~~nc~lLrotron radia 
ticIt, pcwrr grnrr:~tctl in tI1c ir~!7;ir;ltcjI Iu:i~:lvt-i rrmitills ronstant. 
Fll~tlll~rlll<Jrc~ illi, l<W l,vla 1l11”‘]1111”‘1~~~ for tlic lc,a t7iPrfi-y llrillll 
lwci~mr lrw cffvcti vz- wit II lvrvr7 ;~iyulln<‘trj whicil ha: to I7r I,nl 
arlrr~rl 1,~ trlakillg tI(mll IOIIC.PI.. A-: n rr-ctllt, tllcs A ftmctir)n at tllr 
11’ . d’. has t v IWV)II~P I;t~,~r,r nhi8-1, ~q~~ilr~i anotlir~r inr-rrzrw in 
I),~~IIL cnr!vnt IO Ill;iintaill il4c% lu:~li~i~~bity. All thc5c3 llrolllvt:l5 iif<‘ 
w~l~i~l~l~~ IE ii tu;tplc.tic, b-rllara ticbll at :L I!i~h ;isytrirllr~trv in 11~~41. 

‘I‘II,, s~~1lt~hI.tttrtm raclia:lol~ Ixckgrcvlrlcl l)r1’1)1<,111 is ~-r,~ll~c-wl 
c,,n~i~l~v itl~ly in A higIl it~pnllwt :‘v s!t~l;lticu For <xr1r\t *IIt IWWlil 
w’~):%I at it OI tllr umfllvtic fieltl~ cml t IIVII It<% wc-wk~~1 wl~it~l~ rr~lr!t,v~ 
~III, ~1,111 <,f tlic rncliatctl l~wvr frivtll II~,~II lligll ail11 Ice% clrc-*-fiJ- 
IW:IIII+. TlLi> e-~wc tt,rT s?li~lrlirlF: of tilt, r]~~tc~c-trw for sc;ittmv\l 
~~littl~bii-. f:,jln tlic, higIL r~llvr~:v I>~‘;IIII. Thr s~i~;tll tuagnc+ir ril:iditx 
:illi~\..> to ,Zil’ 1”T11”““‘111 I,l;lcll<~t I,i,l. I,r.tn q1l”llrllp’lr~:, f<Ir tllr, 
I,F Irwlll. ‘I’llfy ill’@’ Y<‘ry .m1111’;1”1 50 t11;,t it i< l)cc4GlbIr~ to pl;lr-l, 
il,vw slew+ t<i tllf, II’. Fto lL,v ;I~v~IIIII,.~~\. ,les>ip,~ik 01iv is furcvd try 
IIGC’ ~~1l~~~~~f~~~~l~~~~ti~~~~ qli;1cll~li1~i~li~c v;l~:c~ll itllp>w. a largcs tc~cll11: 
ci\l ~)rc~l~lr~i~ arising frt,111 t!lr~ UP-cl t , t sI,ir-14 t lw rlllil I,f~;itrl t 11lw 
(ai lirt;li<l HI- t~~tnp~;3t~~rd from t11 (~ 1;rr.p. iillll~lllll of syncIlrotrlm 
ra<lialion powrr grnrrntcd in the intc~riir.timl rt$cm. 

lIlAIN PAIiAMETP;RC; AND I,AYOI”I’ 

l’li<, cli,ciK-:ii ii l);~v~rI (01 tlli, ljrnc lit l’F:TR A 1:ittii.r nnd 2 
1~c.w i~~lditi~,~ml wlilll stor;lgc ring of 2381~ rircumff~rcncc~ for flit* 
l~~dilc,*i.. ‘I‘111, lst~w~ti c,llc*rzic,:, ii*<- 10 Grl ;wtl 7.9 GVT rr’Y*““’ 
tiwl,~ it:111 assimiir~~ that 21 twitnl-lwam tutit- iltift of 51, 0.04 
ci*u IN rr~m.hcvl in I,cbtll riliG.5 thr, lw;~lii c.il~~,ctlts fffr a !1~r~iinrnsil7 
crf LI 3’ 10” art 1.3 A it; illr, HE nricl 7 2 .I iii tliv LIS ~llirr~liili~~. 
1‘11<, vwtird $fwtc,timl ill tlis, i~i!~~r:li.ticrt~ lt,iilbt ik pi:,,,,,. 4c 11, 
~l!l~l iis J fi, 21,rra rc~ipi-tivr4y, eill~ iill ;i\lwct I .Itio uf tilts I~rv~ltl 
mcr-i swtirir. of 011(’ t4, Im. 

TIlc high m~crgy ring is id~~t~tis.nI vi+11 tllp PETRA dcmip 
ring. Tllc% 1 ox rmrrl?;y ring unlsisti 0 f two Ilalf rings ant1 tm> S 
>li;,p~4l ill:mtiolii. 011f’ Ilssts tllc inir7;>cti6rn rqqcm. thr otl;r%r 
one tllc rf ravitirs. This nsylmlirtric arrnnpmmlt :dJows for 
l,itt!l Ilc,;~<l ~11 cdIi’;icnns wit]1 2 II~;~RIL(~~~c l)<~;itn sty)araticnl ;tIld 
c~t)lllhicuI. at R fillitas crcc-sing arlylc (fig 1 ), T11e laynlt +Bf t11c iw 
tc%rncti8m rcjqirn is bawd 011 tllrx IIW of two pcr]nanrnt ninfinf‘tic 
cp&11pu1w. Bwausr c-)f tllrir Iligll fields and wmll ovvrail (Ii 
rnm.Grms t,llcy prwitlr early fcwns,it!g (If thr low rnc-ray hrnm. 
T]Iv~ WC &-rrntw xvitll repot t 0 tliv l~f.iic!-on (‘0 II’ 1so:l axis au, 1 
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art as romhinrd f~:nrtitm n~agl~rt~. Tllr~t% tw--cj prrm;lncnt mag- 
I,( 1‘. :ir~’ fidloncd 1,~ a wlvmtIon:rl I:~I~~v :a;r-rtr~w Piw,fikg tyJw 
~~l~;idr~~~x~t~~ within irllicll illis J,E IH.;UU 15 tl+fl~v~i~~d to tll15 higIl 
ficsiti rrgion and quickly ,~-1mraicul cou~~~l~-tc~i~; from tllc- HE l~w111. 
T!~IP icad< try R fad vparation of ~II’<-’ tllar: It) q *t a dict:mcc 
c)f 2.4 111 frcuu t!lr iutt7;lcti4r11 l~~ilit v:itt 1 :i lliil~iluilul l”.o~lucticlu 
of syni.llrid1ol! ii~il~iltic,~l Im,-ksr~m~~sl ;j~i,l itil~w. AK ili\tril,ct<, tllc 
tr)tiri lM~aIl1 c‘lll-rr~llt I)I-cr -zQ(l (60) I~llll~~llP. ix, i!,r, HE (LE) ri1q.y 
Thr 1ab.t 1~!~‘11!Vlli iit” tll?. ~t~parit+:oii \ri1~1114~ i. i, lii;.flrrtii srp+~~~i 
Ihat ;Itfi~i.ts Cl111T~ t11r L1: ll~~illll Zi!lii Klli’l”, I 1 tsi tltr- Ililrllli,i FOLIO 
strlt<?llrr, ill lib- i11 .c 

Tiler J1E lr<~i:~ri I\ fcli~il~~.mI 1,~ ri,uvrirti<~il;jl rl~~~~~l~i~l~~~i~~ ~r,i!~: 
IIt’1 \ v8.c 1Bt fol t INa, half , 1’ lijt fir ,.t liar-; l~t,i:1 ~~~I;I~~IIII~~I~I~ ~vhii~li ic\ 
ii *‘“I Iliiitl~~lit lii~iL;lll“ ‘36 :v‘,il 

Ttl~ 1111ri7ollt;~i ~~rllitt:~l~cr~:. f81r I~r)tll I,r,:il~i< arc’ ;rcljn~t~,cl to 
1 10 ;I iii!*,? ;lIiil :’ 1 (I 7rri,fii, I.(.hp~.~~tii.,.l~. 

7‘1~~, lzl-;<lllt IIf tll<, 1.1; 1~11:: at It-. ivcatiol~ ai tlic, 1’)5’1’RA SE 
11all I:, illli~z.11 ,,i fi!?. ? ‘Tl1r llliliil ]“1T”““‘ti.r.5 of ihr n-l!,l~iilli 
fiicIilI v ill,’ Il~l~Yl I 1 ta111<, I 

!.Rrfd ,c 1-j i L ix+ K111 Ni’Lli 
1 r 1 :,, I II l,LS..ll 

+“,2j; JJpl~~-~~~- J ;:;v,i,,: ] ?I I11 j 1 
1 q / :. z- _ -::zz-=f--.-~-;.r. .-- . . 7.mI;;T- --__ 

-[,.2- 

t 

J$ kuI-- / -- -- 
I,/‘ ---_ 

-‘- 

(11 I’ ‘:,I.,,i,,:i 

. . ., I~~$[ L :,$ 1-..+ 

i .-- I... ,_ I ‘:.-;l ,- 

c -c.,u -> : 8,: II I ‘:,;Q - ! 4 
I 

,,2,: (iE” y&t- 
1 

i i b e 

S(:nl - 

Fiplrr, 1: I,nynlt of thr Int~~rnr~ti~~u I?PL:~I~ :111rl BC:IIII $ep:lr:!ti~>n 

‘I~t’~tr 1: !\Iain P:~rm~. of tilr~ ,~s\,I~I. II tur-ioli F’;lctrbr\ 

prtirics 
ihw EIlV! rr I;; ‘Gc I‘ 
C‘irq lllllf’~l~*:li.r~ I, :I?) 
Hit1 ILIOII~S. N~I~II~IPI 
Be-am c(III.I.“IIt I,‘.4 
I\‘ln:ll,rr I,f r~llrl,~llr. 
P;1rtll~te ]“‘I I;llll(~il 
IIor. E:nlit t ;,lll‘r~ _ ,: ?,l,i/il 
E j‘ 

,“Z /’ tri ( ,i:;‘i?! 
Tllllc% & 

4. 
4. 

C’hromaticitirs ,CT. (: 
Bran-Bram Tllllwilift AI,, 
Bran-Beam Tuncshift 2.1’. 
Lens. Dalrlp Tillits r,, 7)) q 
Cirrnmf. \‘olt;igr Tw/!\ile 
Bnnrh Lqth cr.;irzru 
Powrr Loss P,,,,, !1\111’ 

L.lminosity L: ~ 3 

IIF; Jlil,p, ’ 1.F: Ring 
Elc~c-trlm-; P~,~itruns 

10 0.4 
3:11,4 
W-11~ 

12 
.ISO 

1.2, 1t1” 
l.L’~lll : 

I).10 
0.40, 0.(!4 

25.70 
23.8 

0.017 
T,l.(i. 549 

O.Cl,l 
0.04 
I c :, 

9 
I c .5 
5.6 

li)“~l-ll, *s 

74x 

3co 
2.2 
t;f) 

2.5 1t1” 
r?.r!.ll) : 

0.10 
0.20.0.07 

0.10 
9.28 

0 0 3 3 
17.8. 23.1 

Il.03 
0.04 

03 
2. i 

1 I.1 
0.N 

,,““r =* = -= ----‘\ 
‘! ” ;. -,i; .,,I!‘; :, i- AL ‘1 
\ ~~- ‘a , II 

[ j.$&gggj$~;;{*z 
r/ L -,.’ ’ ci ‘. P / 
i . ..- 

Fiilrll<, ?: 2.8 C:v\‘ lvliitr.lll rilig :i11c, 1 iutf-r;lr.tiuii rrpicrii iiii-at~~~l 

;It tl;r, J’ETR.1. ‘E i~aii 

IIF-CONCEPT AND hlAXIblLJ&T 151.:A%7 C:1IRRENT 

fllia rfr,.(I,~1:.~~~~~~~~~+5 of higIl irlljni JKL:v~~ allcl love parasific iliiprsl 
>il,(‘l‘ (‘illl ll? flrllfilirtt l,y LiOl.lllili ,.o:lclll~~iiltll 50~~ nil‘? iiil’lli. WI1 
c-;lritir,s. lt iini l~~-r~i shown til:ir itn c%ffwtivc (Iam~Gllj: vf 111~~ 
ljarabitii. ws;onan~~~~ i\ 1bo\~il,!r 1)~ ;~pl>lvil:!: 2 ]):i~~iv ~IilnllGrir 

sy\tf’lll 14 
Possil~lc currrnt litllitationi axa- tlllr~ ii1 ‘;ill& l~l~tlch ant1 roll- 

l)i~,rl Ilrulc11 ilbtill~ilitiw. 
C’c,uJ~lcd 17rulcll i~~stalhlitic-b iiw iirlvru 1)~ pamsitir. trlcdcs <If 

ttlr ravit ic~c ‘rtlf, c;i;jljri I~;ir-~, CHILI:. 01~8’ ilil~loltiil~: ltrllptli~li 

1I;r.i and <,I,<’ I l’il,i~~‘O, iv l-f’i~!*iillli (,. l‘lli~ 15 :1~0u0~~~~11 cavili+- GIJ 

t1,i l,igh W(‘I’L7~! 1‘111’ il.1 t 111, rlil l?l,l~l~l cili rc nt 0: 131) IDA in -19) 

I,llll~llt~~. 
Jj) tll<* ,‘;,s,‘ ,,f I],, ]c,n ,‘i,<‘l’<T’ ring t11v ii-c<’ Illl~‘~~ltillt’ l:i~l<il / 

iil‘f’ l<,S< str<mgty i1;\1i11 ,<Yl 1,11t tmlr~4l lq ~]lWiil 1 :llltvilllili ill :iYlll?r~ 

1!1vir Illfill~~ilW ii,. I hi, I>( :II~I. ‘i’lli. aJli,tv; to \tt,r-r, 2 i4)lill i’lll.Ii’i!t 

f)i‘ X)0 IIIA in 011 11~111ct1vk 
SiliKtv IIIII~C~I iiit al,iJlti<,i ill<‘ (aili(‘( 1 l,y till. lr1 rl;lrlli;irlll illl1”~‘i 

:~II~c~ of tiLt, rinx. ‘1 ile ,.,,,,t I.il,,,tji,*, ,,f ill<, c:,vilir% II;\< :1(,1~11 ‘.:‘ir.il 

l;t~,.<l. -I-],,, I~,,~w,~;,,,<Y~ c,f ttlr~ VRC’IUI,L c.ha1111,t~ m.i,i v.li~~i;ii~~~l 11~ 
lji1ji~ i-::jstii,g ~~~~.i,,,~r~‘~~~~‘iIth all<1 ciilrllliltioiis of ill<, 11Il~~~‘~l:ILi(~‘~ 
<if T’E-I-It A. 1’4~:: t1 p%kc. ~,~~~)vrl;4~~ce4 Ilf-ithi. t! a1,,7’*-l--c‘ *lcl* lib11 

gitlicliliilt Y]I~~:]I 1,ill.c 1, .,iit;iiriljiit,h iire- of il:j1)01 tnli( c’ it:) lo t ll(, 
,lt..lg:lj citr,t-litq ,,f 1.2 :\ iii ~I,?!) l)uuchc~. cd thr Iii& rm+‘r!zv ritlK 
;‘,I, I “1’ I(, 2.2 :\ ill Iii, Gil 1111,3{~11~~\ ,lf II,<% low rmr’lg) 1’II1L’. 

7‘11c i.ll~rclli 11~ I,cbtll ~III:\ ii Ilnnt~Yl 1-y c.iiv.l~lwl 1)1111c 11 il,*ta 
l>liitiw iI11 :IctlYs~ ~I;lltl~lill~ 11;1- tit 1~~~ in~tdlr~~l iu 11, itll riup to 

avilis~rr~ till, 4lts+ifi11 ~‘11r1 vilt 

Jlk;Ahl-I3F:AhI IN’I‘F,RAI:‘I’lON 

5Vv f~~ilrnv thp JJJ;RA rxlccy)t ill ibistllllixig t Itat rat.lt l~vi~lll m 
il3l :I:,~~IIII~~~I~<~ cr,lliilrr hai ir,div:clil:ri lrv;i~~l l1c;~m trliic .lll!l Ii111 
it h ;icror(ii~~g tn thr Iw:i~rl cncrgy, ctilmIGnj: tinlc. cwc~r,g;~ i1>* rail 
;171<1 r~ctliiiis)n frcynwcy. m-f. ll<,\v@rPr illlplw t11i* I-oil<l~tioll t11at 
tllr l)cinu ~rr)ss hwtion at tier IP must l)r% tlir ‘ilnlc fibr hr)iii l)villlli 
ill t,lclt>r t4j l~atifn~c tlhr liontirli~;~I- cffw-tk uf tint. l)raul I8cnlli illtc.1. 
artion. This is sugcystrtl 1)~ cqwricmrr with i~ndrrtn c~~li~~lm~ 
I5 

111 ctrdrr to makr~ :\I, c~~timatr, of thr, JJE ring JWHII~ 11r;,l;1 tnlLr’ 

shift limitatio:~, w- nmk<. UK ejf vxtcllsivr, stttiiici wi~ich hnw 

IXYYI prrfr~r~wtl on IW~III~ l,ran~ int<uarticm ;~i PET17 A ‘2 ‘I‘il~x- 
rxJ)criIllmts indicate’. flint within thr. r*lr-i~y rnngr cmf 7 Cr.\’ to 
17 GrV the. tl~axilnnl t4dr~-;l171r tllr!i~ ,llift hrih!~“; it> Ar, (I.:, \ I$ 

iii: I>r~~pmvd 1,~ T n LOUIS nxl~l Iiril /ti JII ari,iiticn pc:din~c 111~ t II’LL,’ 1 
shift vii11 tier nqnaw rout cd tilt% nlunlirr ‘If croidul: 1xunt5 ic 

co1l5ic!frfd to 1,~ all ~~s1wrin~rntnit~ u-~~li ~5t;ll~li~h<~,l vnliric lam 
[i]. 
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F‘II ii tlr-alii iCl,i’l’~r‘i’ 0 f 10 C-T alli\ ,,t,c l,ra111 I~c;llll crii??Alll! ,“‘1 
I.(y-()l,ltl,),> WI’ >\T‘i fhTf,,t.(. mlfirlrwt t1,nt it 1w:im hCRII1 ~IlllC~llift 

iti PETRI\ rf’ AI, II.04 I’i,ll II<. ;,<-l~irwll. 
[‘ii*lg t]Ls, k:lijli’ \,.;\lilll: \;qlv 1;by til? lrrl\ <‘ll(‘rgy I~~‘~~111 \C(’ ill.lil’C’ 

i,, tlnc, i:l,,!f’ iiIll,~lwr .Ir, Ii II.! h,l, ttir Illaxirllnlli t~Jrr:~t~lr~ twillll 

l~‘~illll 1 ,!I$<’ iilifl. 
I~v~.vI~~I~ I( \lii. lv-I II ~1~~~~~~~~~~1~;1t~‘d Illat ill it ~t~illl~tr~ Iillh! cot 

Ii,],,, 1,1.:i:, ,j,f]‘,y,q,i r.il.4. l,,,, f,.P~l,rYK ,d t1i:, twr1 rinp. lllr, r~~lr~~l~~iit 

ILI.:~II~ IIS’;IIII i~~l~~r;i~~liiiil i\ ‘.*11,:,1,1.~.<1 t,y !lIV fa1.t illW/ ,l,,f’ 1~1111~~11 

ilk oni‘ rlip, illtv ;lv!, n-if], ~FT~S.T:II larilic~li4~Y iI i’ri. riltir~l ,,1l(’ !*I. A 
I.G,7111]~-(\ 5y.tr 111 will1 111;411y f’c,~:rr,cb of fi<~fvtc~llr ic fnl lllr,cl wlli’I/ 

1’ ;I, ll~r, 11148tI~~l f/f iiriii l~ll1ii.l1c- nitti it lirlr,:1r tai~;3tll lii~;ll!i fo:l-I, 
.;,rltjc,rt +qb *llh*~t ;~it~llll~il~.tl tillc~ilr 11,111 11’71111;1.11’a15 I‘ll<, iTlilt II 

(11’ tli<. 1‘1‘L1>,!:1l,(‘P. j*lf.t.tl; it’s. v-it]) tlic strr,li~‘I~ of tllr Iii’illIl l)~~:IIil 
~I,Ilr~illif’i IB;,*;i~,,,,t<~~s il~l(l +lli~ 1‘iw)ni1114’vi ~~.~-rt:lp cilvvrill:: tlir, 
rv..ti,,t~~ i,ll,i- r;,ljqr, f,lr ;4 rcs!-t;:ili +II*IV ~ltii‘* IiIllit. Wr 11aw ill 

vi~htic:~+ml ttli% c fl’( ct fvr ‘llc t r , +iYlt ,Ic~sit:ll \Vlil,W l.;\c~li lIl~:rl~!1 of 
I],, 1.f; r111f: I, ~~~~i~~~lr,l IO ci,t,i I~IIIIC~I~S ill tllc HE ri11K rf’~l)c’c 

ti7,f.lv. Pit. Z I.i~tjiv~ ii (-i~m1mri .ir,tl crf this <’ ff,,ct for I l,,, I’Zlil’h of 

< l,<’ tl 1!11’~ ;I, <l 01~1’ iti ricllt hmch~~.s. Plr,ttrit ic: 1111, tllrlrt shift 
f, 11 x\-lliq.li tllii lilotioll t)oc,b111(~5 linc,arlj. 11l.~/ii1~1(. Tr‘l’i’lS 1 I If’ tllIlr 

,,f {],,. 1.p: l,f.;l~~l. Tl~t- ~~IU:II~VI cd IY-II~RIICVS i? lul!itil’lifmrl l)tlt a’ 
t],,.i, iyi<lt]ik ]!;IVC ilt~1r:i~r~l ll~f, totiil :li~c~~sit~lr~ ra*igf’ <If tll:lr~~ i- 
UIII\ Ir~~tlls~~-cl 1);. ;I f;i(-toi, of t>li, fht tlif, hi,lj, ,lj;l~s~cl tnli<, illifl 

s;illll-. of Ar, (‘.(I 1. 
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Fi~lllr n (‘,>!I, 14.~11 ‘1‘t11~f, SlliTt tijlllit v<‘l-llk 11111f~ CPr r5rl11al (‘il 

Illirf~~!~‘lw~: ;,I,<1 fan il I?;ititt 011 : lo ii ill itif, C’ir~ll~i~f‘r,i,,tii-i,,. 41 

t1.t f\“II I’iIljT, L \. 
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TIlr spacer l,r~tFvc-,.ll tllv tc’;ibnn:~m’s a1q~vars to 1)~ sdicic~lt for 
c~~~s~~;rti<~ll. I‘lrs, “PGKtlt lci (11.1‘ (.;15c.” offm~. in s<mw rril)<,ct t’wli 
1110j’,’ fj~f~,ylcltli to a(ljnct tilt, i ,111c’ rlf tlir I,E rir*a. Crillct~rniw tlir, 

HE ,-:1ic. iIll r~~II1T(.Ill lwalll l)f~iin~ irit*,racliiln 4liql nrbt iilllbosr 
:) I~rrfurn~;t:1c~, limit;~tic,rl for FETRA as an ( ’ r r~llliti~-r ( 
I]., ,,ipll ll~c, ;3c.!lic,.;r,cl t ,lllfs s!lift t~x~~~~l~~d i!lr, l+,vc,l fey wllictl Iili~~ilI 
illbt;\tlilit>- xvii‘i cxpcctvd ljy a factor of tbyo fur wrt:lill ilpvatitm 

twill ‘i ,3’. 
~~I’(~ tll~~Ic~fl,rl~ ;brrc,rding tn 0x1 l)r<w’Ilt ktlo\\-tcilgr- clo Itivt 

r,,,lci,l<,,. ri,l1,-1<‘jjt I,r~;~~l~-l~r;itn i:lt(.rifcti\Jli to iliil),hv ii ])~~l.f~rt 

,,,il,i“P liltlit iiiill!l for ill, nsy1lmlt~trir colti~l~~r. 

~ I] Il. NIW*III~IIIII cl al. DESY XI, ‘XII / 1!7q$l i 
\3’. Scllnli<li P:ali4~fi~ll~ 1V <II ‘. 10 1 l,,, 13<~;l!li DVI!. I,..llC c l’f’ li~l 1 
Hirtl LIIIII. A~VIII. C’r~llitlw Rill<<. Hvrkc~lvy I I 9~10) 

‘2’ A. I’iwil,:ki. DESK’ Sl W6 (1931 j 
331 I<. Bnl rwcki rt al, 14”’ Iut. (‘otlf [III IliJ:ll Ii~ic>rgy Arc 

Twkulln. AIIF lo&!1 
4;C:. Ying:hn;l, D I’: <rli. .T. S<‘kntoi\-li.7. Ilit< III:II. (‘<III!’ ,>I, Hi!,11 

F:r~vrg,v ilr~~~4i~r;~tiwi. ‘I‘itiklihn (I!,s!I, 
.6iL. Ewn~. 1)1ivi:tr’ (-0lmliluiic i~/lcrli 
S! IT. Ktsit ali Ii, ‘I‘:I~IIEIII. (‘ERn‘ Ic;ti ‘1 II “1 :!:I il!rsl / 

‘7i D. iii<,<,. \\‘rlrkhl~~~]i on Ilr~;,lll 1Iyn. I-\lir~> oi’ Ilip,ti llilili .,\~I-II~. 
C’ollid~~r Ri116:‘, f3r~rk~~lr~y [ IKW) 

;s/ Ii. ;11ratw i,,,r I I?. Kvit, (‘I-RN LET’ TII ‘S!J 7i: /: I!~~!l~ 
I!” A I” ,’ k’ 1x111< I pri.gv nu11. 
11l)j II‘. ~clllnicit I’ar;~<.l’illl jlriv, cojxi. 

SYN<‘IIRO’I’RON R.A.IATTON nACKC;RDUND 

‘I%(, fast s~-paratjo11 111 rcull’>illiltion wit!] tllc l:trsqr~ I)c~:tln c-:11 
v7rti ~c~rlrTilt?- IAlT11 svncIlr~htr4m ra~liiition in tllc iutvr;!ctir *l w 
giwl. III ~jr<tv: t.’ kw1, thi; racli:~+i~nl ‘~ar~;~~rorinrl AL. 5:11;111 :15 11,b~ 
4’llr, t11r* wpar:~tic)lt i: ticu~c 1)~ r-o~~~t~inrd fllncti~~n maErivt<. Tt11, 
Iit: I,V;IIII 51;,is ilr tllr, ltrw fit,],1 rt,violi wllic.11 l<*;isl~ III :I rll:iL,tir I+’ 
clrlrtiflll of ttlts rzrcliatc,,l 1vn~v:. TII<, t,llal :tl:lrlllllt of ~vllcllrotloll 
railiatii~~i 1)tnw’r 1)rcvll~c1~1 ill tli<, \1111;t:aiitih III;IL:II(~~~ 1l])-tlr.4lli 
ii 1~11 tl;c, tir,tc-rtc#r 1s 3.7 k!V l’c>r III+, 1.t: IH*U~I ~1111 I.5 k1l’ h,l 111ra 
HE IIP;~IU. ‘I‘tic maximnii. criIicat vlli’~::it‘.s i~f Ilit* villi’trrt !.pwtr;l 

2, S’ ‘?.A kr 1. :tllil 2; k<,\’ rc ip’.“t i I G I,, 
\\‘iill IIl(~ ~““WI~l ;irrilli:~~~lII~‘II1 <tf’ tl,*, Ill;l/!,l?‘~th ;iLLIl ,I,<~ ‘!‘I, 

ct~~~11~1n r;tili;liIrbl~ tlm5 . kh Ir;,lfc,f itie hv1~~.lil<rtrtr:l r;lati;nti,rll t~c~w,‘r 
t11’ tllc III;: IWHIII jr;.!1 k\V) will tlwvrl tl1ro.1El. tllv u~tl*racticsl~ r<r 
Kion 7ritlli~nt liii tilic: iin’i ~~dlililalcn, E~~~I~ tlr :liis. r~~i111r~~~l 5;,3i 
cl11 idnin rnilintiiili ],myu. 01lr- 11~~~1s 3 \‘vry dficivllt cc~ltinlatw 
-.\...I1311 to sl,ir,lsl 1!1v cir,tc ct,,r b-1); 4 .li~W~. .IIC, (.lil!illlili.~i. ‘.F’i 
11,111 aliti thv lot al sv:lrl~rc~l~~~t~ I aclintic~ll btr7vc.r 011 111c tliffr~rc~ut 

c.<itlilm:ttcw-: 3‘1 it c c I c or terrain 1”jI<* c;\*i t3c <lli*~l,:vrl :Ic::lirlit tj1.i 1 -t j.1 

111bry ~~~~ct~r~ftro~1 raitiatiiili ‘I’lLi, itllloilllt rd w;tttcTwl pt~,ii<llli 
c-or~~i~il: fro;l: tllc, rvl~<.~ tlf’ ill<, llla\k< v;ill !~arrs to lw rrvincr~t 1, 
ot)tiilli7ilil: ttle, l)chilicill al111 hi;\Ic,r-ial <t!’ tltc- (.I Illillliltl ,r s~\t~w~ 
10 Iviirll ii sy:1c!1xx)iro~i Ir:icliiltiiili !~i~rl:‘~round HS ltnv its ll!” 1ll10 
ton.; ,>cr s~T~~I~~I ivittl r~~rr~ii+ :~li(iw 1 kc.\. ai rr~~l~;r,.ri br tl,,, 
c,xj”~‘illlr,I1t’lI)j. 

\I’$, ttavc calcltlali~rt tllr, t~cw,‘r clqehilrii at tiii- illtrrnction 
rvKic,li 4~;illml IIY I ~1 3 51~ 11 1 oi~it,r I~ltrdci: arrrl lrii11vf2il fic,tcls t4, tw 
I,4 kT\‘. 

_’ 

t 
Ii li,l 

-f ; b8 , 
D“‘ey’ pJ ---- ~-- J ;~] ’ ~ 

2 
x- 

‘I!!~_;--~~+~~;.~~~ -- -A 13*, iNEpz; 

~” .,,, 4 1x: 37; li3:IL;mm. ~~~ ~~~~- 
PEA.,’ 

I ._ i 

i.‘,, . ‘.,N i /,I k ><I 
c Irnl -- 

t--l~;lrc* .1, S~-11,.tll~itl~iiil I~;~~li;ilio~r \l;i<kiric: ST,if,~IIi Pl<,itr,t itTr’ 
1111, C’~dtiulattnh, tlil* Firxl PvrIlli4ll~‘lit LE Cjllil~trlll)otP, QD5 Z%tIli 
11~~. 70 (T l31~vrtrqws of 111~ LE RI,;IIII. Tllf, R;r,liuticur P~)wrr hittina 
111c, Ma&,+ ii aiwll in \Vattr- 

References 


