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Abstract 

Tlii- tatwl ,lc,sr ril,,,i it ln<,jwt, f(,l l)mvi~liup SSRL wit11 a drdir;bd iujwtlol 
f,,I l,<,th PEP ibtb~l S1’6All by 111jq~uli1ig t,h SPEAR 3 GeV iltir,ct,or nyw 
rll*crtlr,il. a 111 11~ r-y<,lil,g syu~II~ot~fn~ smvwl Iry ix 151) hle>V liuac rapal)lt, 01 
xc ~c+~,rti~lg 10 “’ 0~ uuw ldmt,r~m~ lwr ryc,lr mm ~mclrr wt~drurt,ioll [l]. to 
f111b, t iolj at 5 (;,,V i\l*<l tl;rjls1wpltiq tIt6, rsl<Y t,rr,ll IwRIII t.lllolljslI il 2411 111 l0il)?, 
tlililr~~l t,cr PEP. Alif. ill,il~c tirju at 5 Gc~V. Ilit. ~mngy of PEP will lw 1iUlllllYl t,t* 
6. ltt C:<,\’ fr,l ulo’it ;tllt,i( ilb;,tlYl ~l~,rlic;\t,r~~l otwrat,iou for syll~~llrot,roll raliabioll 
1(-z, iu1.1~ j?]. As ,ljl illt,*.jilil cl~3lic ;st.ol I~~,j,,~ t,n.it will f:wllit,;+ till. rltilimlioll 
;,i,<l (ll.vf~l,pl,jllq,l~t of l’EI’ ,w ;l L;y~~C.lIr(-t,tol~ ~il~lii~t,ioll smtrw unt,il n fir11 rurrgy, 
<l~~~lir;Itwl iIlis,c I,I~ is w;wr;rllb(l. 

Introduction 

‘Tli<~ St:ubfrrl ,I Syu( Il~ot,rou R;ulint.im l,:dmrat,o~y (SSRL). a tdonid syll- 
, lu~dr,bn l;rcliaticw 1:~ ility. ~qmat~e~n 22 ~~xlwriuwut.d st,aticw on SPEAR. mrl 
t,wrl lql PEP Dot11 stm:~p IUI~ now ~wt’ t,lw SLAC liuw as ati illjt*(.t,w. 

~111~ ill, IC~;,+V ill t‘1ivt gy r,f t.llr~ SLAC liuw to 51) Gr~V. ;uI<I ot.ll<~r ~~lo(lifir;l- 
~I,,IIC ~ti,;trl,, tb It (m tII#, ST,<’ lnwq~;ul,. Invc drwwawl t,lw ;w;rilaldit~y awl 
illr ~-c,.r*,~l tl),, (oI~~pI,-xitv ;rn<l rnst of Iwing tilt, linxr as all iuid,o~ t,o SPEAR 
(1.5 3.5 c:t V) <111<1 I’EI’ I5 15 GV). wit,lL sniotl.0 Ila~qdivc, mmnrY*~!o~w” 011 
tlu, syllc-lllcat I ou Iarli;rti<bll wcf’iw II prog~:bu~ OII Idll of t.lwsr nt.oragc* riugs. 

‘l‘l,w. ( ilr.llltl-t;,,ln,q t,l<,li~l~t,c,~l tile SSRL pwlmsd if, c~olmt,rllrt n rldirilt~rd 
3 C4t.V SPEAR ilt,ie,, tot so tlL;d tll<, l;ny~ syllrlmutro11 rmli;tt,ioll wse~arc~11 prr>- 
$~:uj, lln SPEAR vita lx n1mr di~~~tiwly p~wswd. Tlu- SI’EAR Illjcrt,er is 
LI~,W 111 f tntdtltct,,rtlb :wl SI lu d~ll~cl 1;~ co~~~pl~~th~ irl 1090. 

PF,I’ II~,W 1,;~ trvc, ulll,lbll;~t,or tl,*iull linrs t.llnt Il.lv*~ tlwll 11su1 pwa..itir;rlly 
rlllll*l# i <illirtitbK lw,ui1 ~qwr:ltim~ arr~llll(l 14 G+,V allct Inidly twtml dltling (ll\cl- 
it :LIL rl 11~9 <.lllit.tiillc<. ,8tb*.rati~ui at 7.1 G<>\’ i3.41. During t,llr* low allittiuw 
tg~nts. ,111 e,,liittillla I, <,f C, u111 l:xlialls wiw ~11ots11w<I wit,ll tlla~ norlil:d iliulllGnq 
lm* ht.ir,ll iulcl 3 1,111 rxlii~u- in a tni<,t tmt, wit.11 ii I~mlili~d clnullbiw pwtit~irm. 
lil.lki]lg PEP tilt, iorvcst, g.lllil t,allrl., lliglwst lnipltbmw x ray S~Lldll.dlO,l lil- 
cli,itir,ll so1ttc<1 iu t.lit~ w,11l,t. Tllis II;~ I<YI to in< towing intwd ill tlla, IIS“ of 
I’EI’ its a syw l~totbou I;wli;~t.inu wnww ;wcl to t.lw -btldy of ways iu wllidl 
illit.< t ioll tcb I’EI’ call 1)s. ,u lliwml ohwr t.lwl wit11 t,lw SLACK linaw 151. 

11, t,llis l~;ljw~. wq, l~t~-w~t, ,I strlcty of iljj~~rt,i,)ll t,o PEI’ by npgriuliug till, 
SPEAR il,j,~rtb~r w t.ld its lw;tk wugy is inr r~wwl t,u 5 G>V and luiuging 
t,llis tw;ull t<, I‘EI’ vii, it 2411 ~lit,t<,l 1<,11$ t.r;uj,lw,l t +ystl.lll (sm. figllre> 1) IocntfYl 
it, ib t,,jt1n1f.l < oI111<,ctillK tlu, SPEAR ilL,jwtor t,o tll<- pwSi?lt ,~tr,rt.rc,ll illimt,iml 
Iill<, fi,l PEP. 1‘11,. Il,qr;lrl<~l ~ytir~lilrltlorl w<,~rlrl tll,w wL’v(’ its illjl’ct,o, t,o 1~0111 
Sl’E.AR ;Illcl 1’151’. ill, 4’ tfl,l-tiw ,m<l wottof~li< ill ;111itugclilvllt, (Sw alw IF]). 

PEP e- INJECTION LINE 42 I I I I 
OH 40H 

PEP 5 GeV Injector 

FI~III<. I : Ov~,lvit,w I)V+Y tlir l’lr,lxm‘(i Illjwbm for l’l?P. 

‘1’11,~ SI’EAR t,~jtwt,ol ip clwigu,d SO t,ll;tt, a pwit.lon so11rct’ c‘ntl 1)~ xI<I~cl 
l;,t,,r ‘l’lii-: I,$,, of l”wit,r<,le it\ lx,tll SPEAR alld PEP wonlrl ~~lilniu;d(~ t.llc 
p,<,l,l~ ,llp ttd xc fl~~it~~mrlly wrounbeml witll pw~t,ivr~ i<m t,rappillrr wlwll 
,.I,.( tlrrll Iwilllls i,,“ 11wl. 

F;illqt, trlc,it, clr>rli< :~t~~<l rylirl~~~,t,rr~lr tn<li:~t,i,,il cqjw,at,i,ul rlt PEP is llow illl- 
ti( ilt;!h,rl I,> lw at ale,< t.iou uil~Igi<m ;il)rw*, 5 GPV, laltlpilig of t,tl<, d~~rt,loll 
---___- 

~Ih,<i,lli: I<>, t,,is I,%<~:>, 4, ha+ t?lvn , ,I ,“i,,,Y, tag ,I,? DOE w,rt<., r, ,111 t,rr<~l #I>e.Acrl3. 
S~E~{.~J()()() ()fi,.,, ,,f ~.,si, Fhvgy QI~wnc~~+ Divisirnl sd Cl~~.~~~~~.rrl/Mrrtr~~i~~t S~-~CW~T~. 

cllrqy after illjr(~tion wilt tw rlt~cmary. Altllo~l$1 t.l& is l<,rs dwiral&~ tllax 
fttll ,qirrgy injwtion, t,lkin spp~wwll provicl~~s tl1,s Illnat cost dflctiw :I1111 rapicl 
way 01 wllieving ini<,< t,ion to PEP il~~l~~l)~~~l~l~~rlt. of tb SLAC IIIGI~ 

Olw lmssil)ilit,y i<,Y a hdl <~ue’*py injwtor wolllll tw it Ilifill,.r ( orgy syw 
clllotlon (d,ollb IO 12 GPV) lorabml ill t,ll,* PEP t111111<,1 lliiug tllr, SPEAR 
iliiwtor <?s :L prv iujc~r-t,l,r via t,lw t,riinsfa liw. n, co-t, of Xl,< I1 il tllll C’LL- 
ugy itljtwt.01 wrmlrl tw s~dd;wti;dly wcl~~wd by m,t Imvilq t,o p~ovi~ll~ :I pI*’ 
illjwtor and by wing nlnidl npmt,lrw lu;qurt,s. 3inw the :qwrt~rmr nqlGlwlmt. 
wolll~l tw ~r~lllr~t~l witli tb higIl illj*,rt,irnl <‘uwgy t,llxt, wolltll tw ;~v;rilnl~ll~. 

Booster Synrtmtror~ 

A Illil,iol part of Lllis pruiwt, will Ix, t,ln~ lil)p,r:Ktr r,f t1w 3 G<~V txmt<Y 
sync-I1~ot,rml t,lmt is now lulgler co11-t,rrtrt.ioll I,y SSRL as it clnlir ;ltbit injwtm 
to SPEAR [l]. Ttlc ~ll~glmlc to 5 GcV will Ilr,t, c.l~;wg~, tll,- l;lyrlllt, I)~)L’ tile> 
Inttiw of t,ll,% tmont,u. T;~l,lr 1 li?;t,s blur Imrm~l<.t~‘rs < I~:t~ar-t,,llzitlq tlu~ lwostb,r 
syudwot,lolr rllowiug vdws t,lbrt ale ~&~v;wt t,o 5 C:I*V vil11.11. :qlpli< ittdf.. 

Lat,t,iw Tytw: Fl )I)() 
M;qnrt St,rrldtw: wpa~;~t,~~~l fiinr Liwl 
Cdl L1q$l1: 6.653 111 
Totbrl Nnlntwl of FODO wll?: 20 
Drr~(ling Rxlilw: 12 111 
Dwcliq Fii&t: I.-l T 

1 Dwm Emit t,anrr / E-: 21 ill,, I c1(1 
RF Fwpwy: 35s.rv1 M H :? 
Harwouir Nuultwl: IGI) 
Momwt,lull CbI~pwt,i~m: Il.03335 
R~~volllt,iut, F~IYIII~,III-y: 2243.?5 k H :< 
Horizont,d Danlping Tillw: 1.tt27 II1P*‘( 
\‘t,rt.ir;rl Dmlpiltg Tilw: ~l.DGG 11W’~ 
Ewrgy l).rrltl)ing Titw: 0.469 11,101 
~~wrg~ Loss I%, TIIIII: 4.Fl MPV 
11 F Volt;q-: 7.52 MI’ 
Dilllr-II Lcqtll: (1 0) 2.74 <.,,I 
E,wrgy Stwul: ( 1 n) 1t.123 ‘%, 
E\wLgy Ar~r~~[‘t~;uN I’: II.G:, Y 
Sync Iuot.rcm Frulu’w~ y: 71.11 kHx 

‘I’;rl,l+~ 1: Maiu l’ar.r~~t~~t.tw of tlr,, Dc,tett,t S~IIG lIlot.lllu 

ItF System 

Tlw SPEAR. Imrwt,r,, RF sydmll IISPL i\ swl’111s SI’EAR .358.5~1 MHz <awty 
;w,l klynt,rou. Tllc ;uttlit,ion;d volt.;lg,, ~~~~wsn:~ry fill 5 CGq,V cqw;dicm will lw 
qll,plictl by t,llrw xl~lit,irn~nl RF cavitim of tlw fat tlk~r SI’EAR IT RF i;yst,estl1. 
driven I,y Iwo klyst,mw. TIII, rliffawcc~ twtwo~u tIi<> ftc~qumwiw. of tilt, PEP 
RF Pyst,wl (353.21 MHz) ad tlmt, of t,llr> lmwt.~~1 *yndmdlrm r~rruqrlicat~w 
tnlr1t.i tmml~ injw him iw diwmwd Ixtm. 

Tllr ;twragt* tmwrr wqnilml tc>r 5 C:q.V ~,l~,~r;~ti<~ll I< 50 kW. nrantnin~ tllat, 
t,lw volbagr is ~~mdda~d wit11 tmrul mwgy and t,llr> RF vdt,ap’ is ~rdw~vl 
t,o W<,IO ill tlw dmwn<liug part, e,f tll<* 10 He ~ll;rqu~~b ry< Ic,. t,lmt, i:: afttar t.llr 
5 CcV hmnl is wt,rm tt,(i. Tlw leak l”aw<,l r<~~tl~il,~lil~~ut i-: 41111 kW. 

Extraction System 

TII<, t)owt,rr nynrlwr,tron will Iw I~YI to ;~rwl<,~;~t~~ <*it,tLc~r a single> I)~turl~ 
or a slmrt tI;tiu of t)wrlms. Wlwll t,lw <~lwt,low rcxrll tlw 5 GV mttiwtiou 
pm’rgy, a fast, wrtirid rxtrartiotl srllr~lu,~ will lw 11scr1 t,r) rxt,r:wt all t~lln~llt~s 
in otw Lnrtl. A Iwrite kickrr magud will tw lww~~u~l I,? a (lr%lny liw p~~lwr 
80 t,lmt. t,llp riw of t,lw nmgnd,i( fic,l<l wcuw rlwitlg t.Iw t~mw int,wval twtwwll 
pms;~ges of t,llr tmnrtl t,rnin nt t.Iw kit kc,r. TII~> kicker will d~%d t,llr% dr~rt.ro~~ 
t~~m-lws Iwriawtnlly by atmlt, 3 nlrad id.0 tlw gap of a Laulwrt,sw sl~pt.lull. 
whirl1 kicks t,lw l)~~ttclws vrrt,ir;rlly by ;dmtt. 63 IIIIR~I. Tlw nlngndir fi~lcl of 
t.Ii<> kicko llaqll~~tl is kqlt, u)ust,allt fm t.llq~ t,ilu,, t.llat, t,ll,~ 1)1111(.11 tlaiu II<~IR 
to p:w t,lw ki( ku nqwb. Wlwu ttw m:xgnctic lidd nf t.lw kickrr nmgwt 
in set, t,o it,s mrxinnun vatllr. t,ll<, &sign tmt,ll i+ ]<~a<1 illto t.llr L;q)t,lllll. Tllr, 
xwt)t,iuir<. of tlif- st,l>t,lulj sat> is Iargc~ m101tgll t,<> ;wc~~t)t. $: 3 n of l.lL~* Iloli~olrt,al 
cq~lit,t,;u~rc~ of tlla~ rlmt,rou twx111. With tllr <,lrrt,tr,xl< ill it.% gal’, bloc kit kcr 11ns 
ouly t,wo it;\t,,~s: t,it,ttt,l swit,vlf<.<l <)lf OI qet, t,o its llmxinulul v:llllel TIlu~,f~w<~. 
tII<, a~l<,rtrons st,;ly ,~it,llu ot1 tIl,b &sign oltnt, or t.1lc.y ill,% I<~:ul into tll<, cnl> of 
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111(, W~I/~IVI. Tlli\ 41 II*OII~- ~i~~~1:tut~~~~~ I<~~IIICW tvxl1;31 Ii011 IOPPIY. All tr]y:‘,trlrYl 
V,,I~,CIII 01 111,. IN :~III r~ulr;wtiabli sy7tcltI fe,l tllr~ I~:,I,B tt;ulslxtrt. tr) SI’EAI? will 
lw /,i_wl t<>l httl, tIa+, twillll ttal,q><,it to SPEAR iold iI> J’EI’. 

1’llq ~~xtlcv tiolh ki,,kt.x i- I,llilt a-i a willrlow I’I:LI,II~ tlla$tl<.t. vnmirtitiq ~rf Idock 
I~~;LcI~. flolll Xi ‘L,t I;,llilw XIICI a sillqt-tulll rc>]>],c~ ctlil. ‘1‘111~ kiq kc? llk:ug:ll+,t, 
C;ILI tB(, t,,jt ilitca ;I VRI’IIIIIII t;\llk. or a (.e.l;l!llic v:ss lllllli (II.IIII~)I,I c;lll III% 1ll;lr~~~l 
illto till, g;tl> ,tf tl1,. kick<,1 tl\:,plkr‘t. TIIP I.\.tt,~~r clewl:tr ImlGrs liiqlwl I’FN 
v,,lt,lp,G.s ill,, /T, t Ina, I,u$c~ p:\]b Ilc4v,lit. ‘I’r, 1~~111~ <’ llu~ ilrrtllc t;tllcs’ of t,llc wl111lv 
;tw~~lll~]y. ill< kickr.1, Ilr;rc11<,t is rlivicl,,cl illtrl 3 +llt>llllit4. WIIIC]~ will Iw <,lv I;tt!v] 
try t 111~Y dlfiVLl~lll plt”v. ‘l‘lw PFN c,n,<i4- of it I,IIII~~WT <rf 10 111 11)“~ ]1V 
c o:txi,~l c i~l>Icw (li;ll~~vt I,y it ]xbw( I rli]~]~ly ~liililq lt1c Itlit 1)w.r I~t~twwlr t.wrl 
,.xt);tc tic,,! vwqlt-;. ‘l’ltt, I’FN will I,<, CO~B~~(Y tf,cl to tl,a, kit kf,r :v11<1 ;l IIKICI Icciqt,rll’ 
tiy ,/ lii-ll vc,lt.;,;<, tlryr;ltrr,ll. ‘I’;,tll<, 2 Ii-t< tllr, rll~<iqqII s]wc itic.diollq s~f tlls~ kic,k<,I 
uuit. 

I<ic k ,211:lv 3 Illl.tll 
Ilstql;tt M:l(?;ll<.t,ic. Fit,lcl Il.ltsnl. ‘I‘ 111 
Ntuldwl ot Sub ].‘llit* 3 
I,mIgtll ot ciu 11 Sut) Iluit, (I.3 111 
N\lllitw1 cd tlllt,‘: 1 
CL], H~~ialLt~ t1.1t25 111 
Atwltllll. willtll tt.tt51 1’1 
M:,tglt.ti< Fi<,t,l O.O!ml ‘I? 
Exe it;,tlf,ll C!1111+71t (‘<Ii! 1.1 kA 
I’FN Vcdt.aef, 22.13 kV 
1111l11( t:111c-r, II.SE I’ffS 
1li.w ‘Tilrw Inn I& 
Flat ‘1’01~ ‘l‘illli, 1110 Ilnc~r 

‘]‘;rlrl~~ 2. [)vig,1 S]>cv iI~r:~t.ic,r~- rai t II~, I),wwtt,1 Extrm tiol, Kir kn Syst,r,lll 

‘I’.) ~~~~1~1~~ it< ]>4wc’t rii~Gpticxll. ttli, 1,:11uhtsn~ ::qtt,luu is ]wm~~~~l wit II 
s ,111~ 11, [)ul~i-i ~niuc 11 ilnibltc1 Ili.\ll tllc, r.yctb lillrr% r,f 111s~ lvxst,c~l Pyllr ILubtr<rll. 
‘I Iljl rvtllilw tll<- , O~~*~IILC +iou of a I~illwl rilrliit alct 111o*v call, iq Is‘r].till~cl 
/ lik!lliln:\tc.fl , III<’ t,tk.) ill tl I<’ ,~l,ll4lll<~ti”ll or t.1w PC ptmu iimgwt. TIII,II. is i, 
1ttithq.k I<!! tII<, v]>tillil ill cti*cllrqi<Bll tl1;it we>lllct I~lc~rlllrr~ (1111~.11t ]l!ll.;~.s tll,ll 
l~;,w 11,~~ .zIL,~~u (~1’ ~01~~ p~icbcl d il .-illv w,iv~’ i.~t.twl t,l1:m il iwt,iqqdill 41:11w 
Ii,,1 ~~r~vi~rtl~~~l~~s~. tt1c.lc. i- ii ‘tt.lt h,]” Ivqi,ub .rt luilxilbltlul iu~~]dit~llft~~ wlwlr 
III,, f lh~ttt~,~~ (11 :\l~~]ilitllrl< ill IIY- tl1<,11 0 1 ‘%, civc1 :L tiluv iutr7wri Iclul: c~ln~~~l~ll 
1~11 /IIS, 8,yt I,,, ti<,li. ‘1‘.11>1*, 3 RIUIWR lic~11~~~ ]a~c~]~*‘t tics ad tllv I,:u111wt tsoii *I.]vt.11111 
IliilL;:iid ojtcl ttjt, ~IIIIWI viic {lit. 

Kit k Allgls F3 Il1i.d 
11~tcyq:d M.lcgwt& Fit,lcl 1 .Oh T 111 
(:,a,~ hl~tll I .G ,I, 
Mw~wtic f‘14l Il.G:,G ‘I 
C&I]’ Wirltll ‘al Llllll 

‘l’.~l,l~ 3: I)tG*ll S]l(v ilii ,ttir,ll:: <I 1’ tt~e, Bclr>utc~l Extlact,ioll Sc,]>t.liltl Systc,lii 

It 1III’r I)<, l,c~~<il,l~~. 011 ill<, <)t.I1<7 11.111ft. to <~]>vri,.t,~ t,tlv ss.1)t11111 LII.IcII~,t 
111 C<‘,l,‘? ivitlj tII<, l~~brst~~r ~li]~cli~~‘i. iwtc:rrl cbf rl-illg a s~y:,lil.lv ])11lwr. ‘l’llc 
,I, / 1~44.1, Y i~~i~t~li/~~~l~~ c 0,1ttcli COIIICI Iv ;ir-Iii0 mvt VI;, ;,~lrllti4>ll;rl t,IiIIIs 111 t111~ 
“‘,‘t,,,*’ , ,/,I 11,;,t ,L,<’ <q”.“,tlYl t,y il ‘Illilll Cl/ ]bI)wt’l -ll]q’lp. 

Rlagnd 5 

‘l‘llq, 1Ll:,$ut.t.: ill tlic~ 3 (:*,V lx,cwt~~I syjnc 111ot1<)11 Ildvf. III,~~I cll5igllcYt I,0 tw 
,‘,I< 1:!/1~<t i&t ttv :t C:a,V Ir,w,l. ‘1’1,~ t~c,l~clillg ~~ni~c,~ivl..: will Il.rtaliw a fig.111 <PI 
.I/,~tl~~xI111.1lI~lY 1.4 ‘I‘ .\I ‘I c:vv 
tlu, 3 C&V I,,‘if,rtcu piativct,. 

,!,ill I,,lYP twi1 t.<‘>t,Yl t,, tld lvv1.1 iw [Iill t, of 

‘I thl, ~~,.(>llat~t III~IYI~ k ~11lq11y -y*trwr (LVllit <~ l,ilr-ilit 1 llli tll,. ~li[>,,b .Ili(l 
~I~,I~II~~~~~~/~~ llk:icllf,tf is cI45icql(vl to1 il. 11 Gl,V o]bc.l;b.tirvll. ll])g1;1rl1~ <II t,t]c, ])<tvisY 
ilj]lllli< _i ,dj/cl /II,, ~~0~~11~1 ur~twol~k will 1)s Ic~tllilml fall 5 (:<,V o]wl:lt,ioll. ‘1’11c~ 
t~,ii), ,dclt. w,~ll iIn< 111cl<. till, illr Icase 4~1’ tI)c, ~~~>wcr nlt])]~lil~s C;r.]mhitlty t.0 sllI11lly 
I”‘““’ 11~~11, ? r,t~t) kM’ t<s z 1251) kW. ;\llrl ;lclctillq <,lr<bk<,- al~rl I;I]I;LC~~~OI- to 
tl!v 1,.-;<)1>,\1bt ildw>lk. 

\.Rt-I111111 Systelll 

‘t’l1(, v.1, ,LIIII~ c I~,,iiblwr w.111 <?I tIi(, t,ciiwt4,i -ylli-lhlrbtr*,ll will a,xjll,lic7u c~ .I 
<i-lLilim .riltlv TIC ,btt,i lic.i,tillfi I;it,v wllvl~ calwt;~tilic 1;,1 ‘) (;l,V iui4v tislll ilIt,> 
I’E]’ 111 collllwriv)ll IO :I CGf,V wil<,ll itL.i<- t,lrlp illt.s, SI‘ICAH. 1’111~ ]x,;Lk iuriclwt 
lLt..dt t,tt,s 1-z 2 I:: \V/c 111. <Bt wl,ic II ‘III ‘%, I< i~l~‘ioll~~~~t Iby tlkc, t l~:ui~lwl. :ulct t.tlv 
1s j,l:tiltcl*~l iitw)ll,l.ct I,y tll<, ~tll~rtlll~~~ ,uli:\i.nit to tlw vi,c1111IIk rlr:t1ltt~t3. Al. 
If,wr I I tm 11011 /I~W~BI m~v,~iv\. glf‘,ttt~l t~tr~]u~rti~,llc csf tl~c ilu irlmlt t)<vllll :II(’ 
r,l,wlii-0 Iry tl,,. cl,:\11\1><~ wall. Ncdc tl1at tliv .qn~ 111011cm l;bcli;dirat ]mw~ i* 
tilotbolti(~rli\l tea tlbg’ f;lllltll ]v>w’l (‘1 1110 <,tc,i 1.1~111 IwiLIII 01,‘1:y. At 5 CGvV. 1111’ 
]iowil is 7.7 fillbe. tlL;lt ]>l*rcirlrs~cl ,lt :I (:CV. 

TIIc. ,tci.j;ys‘ jw)wc I ilsc i(l<,!lt ,\]>osn lIj(l cllixl~ltv~.r in t,-< tl!:l11 LllV pwk ,mw1 I 
I~I~C.IIILC~ i,t tltt~ r,vclir cywl:diml of ttt<. iilimhor svIIcll1<~t1011 El~~c~t,w’ ill<’ 
II,~C,C twl illto tl\r, ‘w,<l.tl.1 ;,t I50 h4, \’ ,111, t I:,iwcl to ,-b (Zc,V ill ,I Gtu w;~v~‘. At 

tll,, tojb rtt tlio CIIIV+,. t.l~c~ +,/sY t,~,n- :a~,’ vxtr;\r te,cI i~t3cl clil<c ts,fl Ial T’I?I’ ‘]-Ii’,-. 
tllc rl,:ltlit)r7 i- 11mt3,cl 1;)1 tlll~ fir-t lmll 01 tllsl iill<, w:~w t>rlIv. A Ibillunif ill 
i#ht.ryg;rt.lr,ll cbf’tlir~ {~)RI~I ~~cltwti~,ll 14-4lllt.: ill ,,tI ;,v<‘l.ISr, llc,ltillc of 111,. < 11a111lxc.1 
wall 01 11.3 W/rt,1. At wbl<l. illi< 1v,cl1lt\ ill cl1:111atw1 tc1~~1a~~,~tr~ltw tin-11 :,n 
2]Tr” (! ;ttjow i~llllliq~ilt. Ail tbteb\B;ills <,vvt Ill‘, < Ibi~l!ll,r 1 :it 1 ni/w~~ will I4vlllw 
Iho tl.lllp’~liltlill~ ill< ,e~‘,i“ Ih I?.:,” C’ 

Aclclit,ic,st;\l WOI k 11111qt lx (ICIII~, trl .twlllli IIot II I II</ II~ tsity ,OJCI t,t~c~ :,c/I~- 
rj,t:q r,f fiwo~l xi1 rc,rllills:. Ttlc ctli\blltw~ tm~~]w;~tu~~~ wilt il,tw il tt:lllGwt 
ro1,~1w11c~g~t (IIT(. tc, tllt, -;iluloll~ly v:lty~l~c ct*.c ttot~ iv :I,\, q IL< ICY. I’p,.lk t*,1,1]11,1- 
at ,114”: ill,<l ct ,,~i~l~R 11111’1, lw c;\!rlll:ntwt iui~l 1a~~4i~l lfi~titnc dlrv I- <9:lllliwrl. 
Tll<.,,l,i,l t.<,.ts ~lll,UL4l I,<, ,” If<nlll\v/ witI, <, ]““t”ly[“’ 111~11’1l1~1. <l1.~1l!lwl, :u,sl 
u,rilil~~ cl*~vicw. Ilr,;rtillc: ri,;\y lw ptovirl< (1 wit11 ,, 1, Li4ti\,f- c,ti,rtlir vlc.111~~111, 
tf.I,,p,‘“t,,,‘~i Ill’.:tl:lIl’,l will, tl!v11,,~,1 qdw. :Illll tllc (tl;? t< III ll;ltll~lll :111sl 
t;,rcr~t c011wc t.icui ~/~~t~~l~~~i~~r~i. Sl.~.~ill r?;~t~q<“: 1~1:ly iil41) 01. att;l, IIGYI trl 111s~ 
(.l,;w,lw illill 4t.wRS,~P Ill”ilPlll.wl ‘1’11~ ilil r.cir,liltl: uyrti,IIl i a11 I,*, 11111 f’v(‘1 :\ 
“lcj11q” ])wiwl OF tllllr, t,, cli4rowl ally ]~~r)t~tc~llls wit II rlllqt .uirl c ollt:lltlilliillt 
I,llilct “I’ OII t,l*l> viwtl,llll rl1i11111wl illlc! ctfc,cts rlf tII<, ts-lltlwliltltlt~ rlt till, c t1:1111- 
I><?. 

Shidding 

It. tiny t,f, nvrcwaly to arlct all .\clc!itiisl~:it 911 rll~ tcl ttlc, (~111~ lc,tc sIlic~l(lillp 
c,~b I,c4ll 4cts-z r~f’ !IIT, zilq s~*icl~~slllc~ g>f tt)r, .?I C:g~V Ibgbcb-;tr,l .yi,< 111otl<w. ImkiuK 
it tothI t.l,irklr,w o f zzl:,‘2 ui~ fau tll<, vmll~ ‘T‘tw iam! ot the, 4l~i~4~t~n~ dlllr tu1v 
i~l;~y Iifwt to ill< ~f~:w’ f~cil~t tit? , 111 to I:15 (111 (11 .ui ilf\f-<tlli\t<~ i(ll<l aq1<Y<I rttNIt1 
ltlr~ttlrlrl <,I kw]mp ]mw~~wl otl tlw tm,f 111114 /)I, fsuillrl. Hcmw~r. tlw fill.d 
rlki~~lrlii~q c]asig” c.111 wait, njtlt.ii rx]~<.ri,~lirx~ 11x5 Iwc~lI g;ti~l~,<l tly !lillllillg t 1st. 
t,<rchtrq syytlcl~n~tlivl at. 3 GvV :aud ]mIra])C rww 5 (;vV. .rlut .ic c IlrlillLltiilc, 
ar-t,li;d rnrli;rtic,ll Iv.wl Illl,il~lllf,lll~‘llt,~ ontwlv tlrv vxistnlc slli(&lillq 

‘rrensft-r Bmnlll!~ 

A Ilc.;l~rl ‘I’t;t,wl,<>tt S~XI~,III. <qwl;dillfi ;/I, 5 (:,,V. i+ lwilic ~lc,siq~~t,(l ttl 
t.l;t!l*fi~r t,1w evlvc I1011 l111111 Iv fllllli tI1~~ 5 (kV lVlCvd1~1 ‘yl,c tllollc~ll to tlu 
[‘Cl’ liklq Tl,t, (,I< c.l.1011 iltivr tl<>ln illtc) I’EI’ witI I><, c]<,x1c. 1,~ II-~IIC, tllr~ I:\ut 
[w1t of t,IIv PEP vlw troli il/j<v tioil linv. ‘1’11 ill< u’:L*, iI11 tl:\llst~~l .~l!rl iuim tiqni 
elfi, i,vlc.y. Ill:,t,rtlillS s<‘c tic>lls wilt lw ilbwLtv(l iutlt tlI< FOI)() tiltti< 0 <II tlfo 
Tr;Llrspc,tt, Sy+~ll~ iI) I,I:B~+ h t.tw ~IIY t ~suk optic aI t),tt:tliwtt.l+ 01 I Iv l;d /ml t 
~$1 t.lw TI~II~]I~)I t S,yivlu lc~ tll<, lw t jwct <jf tII<, I’F:l’ ,,lc~tl(ali illivfliclll til!c,. 

Fc,l t,llis tll<t. I;ryr,rlt. t.lll, rlwi~11 ul tllr IX~CKI<,I syl,r illotrrlal clil)c~l~~ ;uI<I 
q”:“ll11]“‘lv 1llil”lv~t.s ill<’ ilS<YI t,,, I,,,lrld t1,v ‘t’l;\rl”]“‘l t sv+w,. ‘l‘l,< t.,w~llt 
of’ t,ln<, cli],c~t<~ -,ystc,llr i.c cIc,te,r\lliilwl Ivy -li*vry wttl~.! tl~:tll I I<,( tlrbll cb]~liral 
I,~~~“i’l~‘L1’~“t’. ‘J’III?v sluwy ~,.rt~~i~,.~lll‘lll,’ ibis’ tlv Icx;~t.i~m 01 lb Iu)o5tvi cx- 
tl;u t,ic,u lwallt li!lc. tII<~ trw;5t,icrll sd tlw PEP 1.1s.c 1.1011 iltiwt,ilm l)t,itlll Iillr. ,I 
Icn-v~~~ tilltit, for t.Ilt- i~lc Imliu4 (11 t,d7lnillwl ly t IhI, ]>tc~]w~ tic,7 111 ttll, llriniuc 
rlgitrl3illw. ttI<, t~I~t]wrlivs 0 I tllv Iwo~tw ;]li’.ldillq :IIKI tlu, I’EI’ t trrmc.1. 

‘rtji, [‘El lillg is Ioc;~t,c,cl ill a ])t~rllc~ 111 LII lwlc>w tIl#, I,4 ,,i tlw 1>1,<l4~~1 
syu, l~lot,mu. I’CB ;~~c.~,llllllo~l;rt,, i;,l t.lniq (11lt1~1<~11~ (’ ill 1.11~v~~tioll of tllr, tbc,rrsr,vl. 
t,lw lwim~ ih Omt ~Iowuwiml’: t)g Y 3’ ;dtw lwviur: 1111~ ~y~~~l~rot~w~ twucl awl 
cc)iltillsle5 it.3 rlowl~w;wr I slrl1>~ iuttil it t~;rc,!iw tt11, T’EI’ v11v 11~~11 il1jl.c IiolI till<.. 
lu 111~ 1;1lp .\rc. tlrc, slo]w will lw, iu I~iw~~rl l)y 11101tt1t ilih p cd1 rii1~<d~~ Illaclwt 
-llgllt,ly lc,t,;rt<,cl wit,ll lcw]>t‘c t. t,o r;uI~ ot.lLv1. 1‘111w -Io])<,cl ;~l~rl lot;lti~ct rtipdc~ 
lIl,Lty1<~t” c:LI,R<~ i, Iv~;rlii Iot.iticbll ~~IC~IIIICI ttI<, I~~!l~+tll~l~~~ivl axw <vi F’. ‘1‘11e, IBC~,I.~II 
liiw i, flat, hlqw wlwr~ cxtl;ne tsxl lrcwl tllv tvl,irt.ci sour I!I~IIIOI~ (A c ~~ln]dil~s 111 
Iws tll;lu III ‘%, is :Illt,iq i],at,rrl /II ttI(. I,c~~rnta,~ ~y1~cttl~ll~ol~j. A lw;alll tot;ltilltl ,I< 
Iljc,llticsln~~cl. tl~m~~iirt,~. illr.1, ,twc (lit, ctlw tiut~ vc.ll.ic ,I/ <-l,lil /./IIc v 1~1ib34’ llliill iI 
,I,Ywi,P~~s t1v ,~tiwt.iw Ilrrli%,<~lli.il <~lllitt.lllc~‘. II Ill<, ~,11:,~1111]“‘1<~ 111:1!:11~~1~ %l’,G’ 
Ih,lt tittc,cl witti ~rs]b~~c’ t trj t,ll<, 11c,li7.011+,ll ]I~;IIL<~. ;I’ c crrrlillc ti, tII<, Ior-nl 1wil111 
I,rt;tt,lrllt. t1,1,1v wmt<1 I>(, .L 4 f,lll,tlrtc ~4 ttlv ttw l~t,u~w idnil It c ~ullcl I~~4lrly Iw 
c.~,~~~1~~~~~~;,~~~~t Ivy ;ut ;rrl<litirrll:rl tliljt<,t <at ;ks wwl ctl~:u~ll ~l],olc- ilk ttiv l.rst I~:~~ I 
of t lw I’F,P cvtw t1tm iuim ticlrl lilv. 

Tllf, t,s,;t111 irbr~lsiii~ will 111, ctcbli(1 by ;t 1’OI)O I.,111 < (’ wl11 I/ li.lC IIIII~ I..llt 
~4.11 Icwgtlrc I*] It,<, ii,, ,1l)ov4 Ill< 11~vb~t1~1 I LB ill). ill I!!(, lL,i~q -li,li<llt 41~~ t1<,11 
(15 111). illlct ill t.t,t, I;II.~~ :I~C II~‘;I~ rw (l’l tli\. 111 tlr,, ,IIC-‘. ttI4, ~~,lt IIwgtl1 i-: 
1.l~0lif.11 s:o ttnt tlhe,1<, i~lc, tcv(N Iwirflilli: Ilr.leuc~t- 1~ twc.4 II ‘11~~ ,.4.rivc ol~~~~llll]w~lr~ 
jllilRll+,ts. 7’11<, (ti-t:~llc t’ l,r,tw,v,ll ~~I~:I~IIII~~~~I~ ill lllc 1~11~1: <t1;k!$lbt <c,< ti,,u w:,. 
c l~csv11 IO Ilitv4, it viitll(, uliilwiiy I)* twfvii 111s~ c f,tI IC.II~IIIL ilk /In+ twsl ,,1c +I tic>l,e. 

Hnix. gwtitt,,llu *’ 6”li 1,111 1,1tt 
Va,lt. cl~~itt.ll~cv 53 ,,,I, 1ml 

(IIt ‘3 wi]‘llll~) 
th“l~.y y”‘~:“l II I”” Y 

‘l’l,v ;i fliljr tioli :11btl /I>(, <I!,:]bt,I-iii,ii 11111~ ti4tli lli l~ott1 Iii< Inssli%~llbt~it ,~l~cl tl>v 
vc>ttic,;ll Iat;,,,<, In:~vc~ TV, III. tl:xn4]<b1111s,rl t,y tt1<, ol>iirl: c>i tll<~ tI;attc,)<bIt .yx*4’111 <II 
tt1:kl tllvl, I~~~~clicnbv 11:1v<, tll<~ w!s,c’ b:jllli-. 11otl~ ill I’Kt’ :11b<t 111 tll<, tt,llt-l>r~l t 
1111~ at 111s~ 1’151‘ i1b.je.c t1ou qtttllrl ‘I’lli- m;rt, tlillc’ ~~~~~~~~~~~~~~~ tl11, IiI.1xillllliki 
lwi~t!l diltiml&lw 14 tlu, i1iit.c t< 11 1 >t ,i111 ill PI?]’ iIt III<, ~<ivvIl ~.1111ll.1111 I <. 

‘I’r, t>rclvirlL r~It]I<\c~<,II:\l -i,t-z ,\I p;,‘.1~1b t< II: I,>1 :vzlj,lstilr*: c’;,( II ,at t1Ic.w. flliir 
t.ic,ll-;. it, i? II<;< wwy 111 11w ~t,~ii~l~~lt~olc~ Ilw,<lls.ti: tlldt ;,<tjll-t il qivt9i <)1,ti<.ll 
lj111c tic)\\ 111 ,I -xl< /lr,ll cb1’ tI!c l1:ltl~Iioi t l~c~,llbl lill<l u(lII~II~ t11v Y,Il111.. 01 ,111 1,t1w, 
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FIRIIIV 2: I,;~lt,i(~~~ rd tIIr> ‘liaw6~1- Hmlillilw. 

I,III< tiG)li- .,10 :v,‘I~b ol V, 1~ ,,,I,~II ~rolgilb,lr, ~1 tir tII/. wluv *d t,IIv flllir t,iou to 
la<, ,,,li:r~t, ,I FoI tl11b u’:,Go11. r/L<, lCrll< - tI;Liglnt, wi t,ia)ll ill tile. ti.:lli*f\,l !iw is 
( l~,~ir.,t to 1~. :I rll.-l)c,l-ioll fl$,,, *II< lion 

F,c,,,v ? ‘;l,<lW~ III I <‘,,1,,,11 I,,,,< ?l,,,l< (ii,. /i,. 1t1 ‘,Y,-lo ‘,,) ;li~rll:Il1v tlilll’l;~l 
I,, ,,,,1 IllIt, h~.L’iliillllL~, i’ t t,lw ~bll,l~ll+. <St tI,v F rl,n;,~ll ul~,l~. klxqlw/ Iuvw(liue tlw 
l.,~11~l~<.1t.x)11 >e.1ptr1111 ii, t,I~~~ t,,,cb;tm I;,tticg, illl~l Illlclilig iit, II’lIt ill t,IIv I’EI’ 
i;,ttlCC ‘I’,, Lll,lt,lttY tII<. I,ll,lltitl< ;lrholl r>t l<i<.iltI,>w ilr tlb<, l)l,lt willi l~xdiw:: ill 
iIll t,,iji<t,,L liljt 111 tiallls. 1. ,k IIS~;I~~I 1111~ ljlc,t 5kt.icl1 i-: rnwl;tirl in l,lLt. ltri(l(ll~, 
a,ft11;11 ~blot I)~~~PIc~* .I,,’ nl;~tk,~~l wi’ll I,,ixw s,~IIIII~I.I~~~-;III~ t,o t,ll~, ,1vlt~.r lilted. 
F q1i.1~11: wit11 1111 wlif. :IIICI I) ~tlt.t~ll; witll ,l<,w,~w:u~l lv>xw Tlw I;,4 tlilw 
]IO:<I.~ ill< ill [I?, It) of I’EI ;tlt<l rl~~i,t~t,~~ 111~. Irilllll~I~lI*OL1 w~~l~tll~li. Tll 1. itlill ill<’ 
1,1d. ‘iA illI</ 0, llllllll tir C, I( tt 10 tllv lislkt t. 111 t.l~i‘i la-t Imlt. tllr fwf~liotls 
/ix. ii, :,/,<I ‘!” All, Ill*, \_ljll+’ it* tl1e.y ill,’ ii) till 1’F:P low vlllitt,all<a’ Iq>t.ir at 
t li~i o!,tc c,. 11, sl~o~,lel 1,~. 7~1~) ill t.lbis 5z-l tilm. 

It 81,1’1,1<1 11,’ ,><l\idllv t 0 ,,lv’l;tt,, with il I:unvl 4iBv v:u IIII~II t hi~l~itwr ill 
i/y tiip,il: wltll ;l [;1r$4. rlikl><,l-zic,ll ,k11,1 j’f llllli ti,all. Tlls I*’ wt-l(’ olrly l)L’< lilllilli1l.y 
i>jftic s f iv!< ItI. ii)lkl: l)o-l 1 < ‘I 1, ;,I tlli’: til,l<. iulrl ~hlr,w (Irt:Gl~~~l c iilc~tlilt.ir)ll will 111, 
C,~III,.SI ~111 to ibt~t;~ill .i 11101<- 1+1~‘< ix (I<-~I lil>tirlll 01 tllr, ~71v~~li*lw 

I’EI’ 6 GeV Injection and Ramping 

‘11,, btbb~l~ 4 :I (h,V (.II,I tt,,ll IY;~I wit,11 it vov l*mq rtndntulli liidini4~ ill 
pF:I’. ;,,I csvf.iyf,It:tcI, I;\< tr,i ~rf l.G:I is 3lllfi~ i<,llt, Hr~w~~v<~r. f;)l a Iblrrlclr iu.iw t,v<l 
~ICBIII tll(, Ijlu)it<,l <ybl~ /11oln~1~ wit,!1 it 011*’ a t)111,<11 vim 0I 11.6’ RF plow 
,111,l t ll.l2:1 ‘Yi, <7lf,i,!,y ,lvvi,Lt.iflblb. tll,, I’b:I’ RF h11, kl,t is tocb lillldl t’VC11 to 
(,,~)tll~(. 3 fl 1,~ vii+,~cy <l<~vi.iti,~l~ 01 tl~(, ilti<vt*,ll Il~xlli. ‘I’l~cm4or~~. to ulillillliw 
tllq. ~lljgy /IOII I,w’: vvt71 fttr ,I hilll:l+, I)~~PL,I~ llli(v t.i(>ik +cI~c~~B(.. tllv RF voll,lKI~ :ll, 
itlie c tl<bli Ilit : to It<, liiclle.1 tliilll ll(‘ci’<a: ,,y ho HlOll, it rl:u,,l”“l tw;,llr. 

Rllrltil,rlllch llljrrt ion into PI’:1 _.- ~-. ____ -- 

‘j;, (If., i+.;t+c. t]lt liblhf, trt,li<,cl< tla,r<‘si*:,ly to fill fF,I’ 111) Lo 1111% tqlliwl 
(II,, tl~,jn ilit+.llsjlv. It will I>*, 111~1t~11~1 to ,)v(.<~Ivt,tt.+ i, qll,,rt tIi&ill ctf’ xe~~~l;rl 
I,tlj,f]l~~ ill -11, l~c~tx/t 1 uy~~rl~~oti~~~~ 1,,tl1vl tllilll *)li<‘.dt :I tills<,. Wllc~il tl,viw t,n 
ti,,li*fc.t ll~~w. lbj,~~rl~ tlil’iil4 flt,lll t11v Ilrx,ntf,l- ~y*l~II1ot,r1)11 illbrl PEP. l~?lll~l~‘lll~ 
,,, t&t, .,I?, #,i,/ II 01 1111. I ,,~~irl~t-~ I)L”JM,LI~ into ;t 1,114 kct ;lrisq. CIII*~ t.c, t,lll~ rliltmmt, 
11 F tr-t~turwu~u. 

Sill, 4, c~~it’lc,y sltlf‘iic I of ,L *uicle. IMUN II (1111 ins Ilij<,ctiw. iv w ~11 iw tII<, alw iug 
,>f ljl,, I),I~BC II,.‘: rvit,llilh ;l tl,tilt 111 I>IIIIC II(T. Lg.cltlilc,‘: ;I I;rr.g,. I,ltrk~~t, Gw. t,liv I>l,qt, 
tllill!: to cl,, is ltrlt to I,III,~I III+, [‘El’ RF 1,111, Id,t it st,;,.y .rt.‘a V;LIIII’ witb~hlv for 
t,1,1 S’,,l ,C<Y lljll lilt ,011. 

1),1,. to tl,c, cliffc,lc.llt If F IL~Y~IIC~IIC iw. it will I)*. I3vwshilly t,, rl<sv<?l<ll’ r? sIwi;rl 
t1,,11kf<,r tillrilrx <yst,vill t,<, illit.< t, iutr, I’F:I’. Tlli4 u-ill illrlll<lv it ~)IGISI. Iork~~~l 
10~111 cilrllit wllis II Ill,lkw it l1owt ) cr. ‘I I t.,qvtlwl witIt a l;ug~ I,ltrk(,t -in>. to 
illi+,< t, t.l;riiis of 111) I,O S I,lll,rllo~ iu [‘El’. 1‘1114 will hr% l~ms:ilrlc~ wr1, w1u.11 

[II II. Wi~~~b~~lil.llu. “0 GV Ihv4,Y Syl~c~lll~,tr,~ll f4,l SI’EAR.” (‘rlw qltliill 
Dc-$nll lf~~l~o11. SSRI,. Maw11 1’357. SSRI, A(‘Fl il<,tr~ -# 15. 

14 

PI 

I 11 

PI 

Ifil 

.I. I’at~,l-i~lll. ‘.PICP ,t?; R Syu~ 111ot,ro11 R;~rli.~t.i~nt~ Sctli~r-~~,” ill I’rw, rrl:riqq of 
thrs Conf<~r.<~w,~. Mu< II 1!180. 

S. I~I;~.II~~~I, M. 13orla11~l. d. C:;~l;qda. A. .I.r.( kv,ll, !I. Wwi< k. :111(1 M. Zi-- 
I)B:u~. “St.ll(ly q)f C:r,llwt,iv~~ EtTw1.s ill ;l I,rw-Eluitt;ru< o PEP L;dtiw.” ill 
I’m0 dinqs of t1fi.q Covf~~r~~urv M:LI CII 1T.N. 

bl. 11orli~111l ;tn<l M Do~i;~lrl. “F,xt~~,~il~i;rl~t:~l (‘I~;\c:~< ts3i?;ltir,ll 01 I’ISI’ I,ow- 
mllit t,;ukrr I,;tt,t,ir I>,” ill i’mrwrl~~rqs of fhiv Cosft WIIW M;~Ic II I?sil. 

A. Ui,~~l<~~wt,c,rk. C. Jilc,wrl. H. Wivlvlwuu~. :u~cl II. Willlr k. ..I’I?I’ ac: a 
Syl~cln~~trol~ R;uli;rt,im Sorllw.” To lw pulislw<l iu Rcvivw of Scirntifil~ 
I~~trw~~tmt,~. IOSS. P~rwrwlingc of 51~188. 

R. Dc,y~v. II Gordd. Il. NI~IIII. 11. Witlick. Il. Y I~llll#,l:L,1. ;ur<l R. Yrlt:lul. 
?%r PEP Illj<,( t.clr frlljr( t, A I)vsiqrl Study.” Tml,. Rq)., SSRL. 19Sn. 
SSR I, AC’11 ~l’alb # 66. 

l<,:,vil,s 1 (II two r.l,rI,t,y Ivllr kt,t- lx~tww~~l two ;vli:j< r,llt I)III~< II*,.: 111 (o]tIll;~t 
ll~llltilllln( It ilwhdlilitiw. 

Rnmping Efiicimcy ant1 Relinbility _... .pL------ .- 

,SirtG(, t.hv Im~I,,w~l ilniw tar to I’k:I’ i- 111111tml t.gi 5 C:f,V. it iq IIm(x+.LI,y 
tcl rlwdq~ I~IW twa py itbjvi t.iori 411~ I t:llnml,ills tvcllltirllw- f(r) PEP I)llliir:: 
it d~dic.rt,wl I<w rluit.t.il.wv olw1il.tiitll ill 7.1 C:C,V. lllailfi Irlllb< It itlqt,ilrilikif7 
h~r~itr~cl t.llv rmlort~ 111 PEP to ;rlwllt 15 XIA. At. IOW~CI vnwqy. in4al)ilitv 
t.Ii~~~~lirilrl~ will wt ill ,Lt, vv<~il I~~w~~I r11trrwt.< -0 tl1at it will 111, Il<~<‘~‘eh:\ly tr) 
I;lisv tll<-w t 1~~~41~~1~1~. Aft,s~r vnilv r,x1wli<,ll, v I,.,,‘1 t,q,,,ll ~;~,I~cYI ill ilt,ifn tilrc ;~IICI 
t:tllllbillq PEP, i,ll~l wit,11 aliit;~l,l,~ ill~.l~,i~*<, ill tlil~~-llrllrl frrr iw:llriliti4+ s:11<1( its 
llmy Ix qwttd wit,11 t,lrv il~~I~l~~ll~~.llt:~tiol~ r,f trv<llw k <yitf,tll, it, ~IIcII~I<I I)(. 
stl:,igl~tf<blw;ucl to ili.je,< t and ~;nnp 511.1111l IIIA ill PEP. 

Thresholds for Multibo~~~I~ Instabilities 

II;uwl 011 tllv I.,.c.,,III1Il~‘lIcI;~ti,,l~ of ;I vi-r~i-iiqll~ll) 11f.lel I)y SSRI, ill N~mvv1t1. 
O(.L 1388 [7]. wr,rk is llow ,~urbr way t,,v iltll)lvltl(lllt ;t wi,lr,-l,;tll(l Ira:it Il<lulal 
fw<ll,;u k SYRI~,III ill PEP. It, nl;~y III* llw(wwly I.0 .11x, il~~I>lellvl~t ;I tr:uwvmw 
fcv,<ll,:L<~k sy<t,m1, to warl~ t.lw Iligll<,st Ic~vt~l~. 7’11i; is Jw~.;atw~. rnlc ual;~t~~rl ri*a, 
t,llllw for t1 iLllSY<~1’S1~ innt.;dGlit,ir-n. ;3lt,llol~#ll IIIII<~ tl3iul fcjl Ioltgitilclind ill- 
R~.d~iliti(.s. ilw R ,I t’ll 4ort. r.rn~lp:wvl bo hw d:u11Iw1~ t,ilw ~111~. t.0 vu 1114 roil 
*:uli:lt,inlt r.lnlilisirul at, ~~l~v~ir4nl f’llr7 qi<-- ill 011nd F-IO (:?V ill PEP. 

Rerererlces 

[i] A. N~tlm ;~UC l II. Willi< k. vrl-.. It;,d.<h~rp ON A, rcir~rntrn /‘/rw,r.+ lurrr<..< 
Itr+1trn(j 11, ill,’ /J4(. of rE1’ IIT ,I Sgwhrotim Rrrd,crtritri Soirr~cr~. SSRL. 
Now-111h.a IDSS. Rqm t NC,. 8SjOF. 
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