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PEP... 209

Hichrwd ik:l/l;('I'f:. ,Tod:' PH:('.l'm'\1. !k,b':,}:~ l\Vl:I',Y t 1\:1.1;11\8 Ilulhn',h. HI~,;f'oud, Kav5rLlly.
A,hlboll J.rtk~, H()b~'J't rvluLn, Hudy l'i.i,fJsim, ,TltcIld!"L:;in[',h~;*

~'he pPineipal parameters of t.he 131 maenet arc
g.l, 'len in the folloHjrig table:

lo1Re;neti.c IP(';'lSUI'CI'1Cllts wcr<3 I]l"lc:le uE,ing i,nl',IJ­
(Wil). f Bd]' il)eailul'ing CQ,t).s. ,The field revel'lla] in
tho Sr..A.C~beam,s1.ot. at. lo\1 exc:itntion shOlm 5,Ii Fip;ur'e
311 is dl,e partly to tho ,I'(:oi.dlli.l'l f'i.eld in the f;taiJ~­
less RteeJ. sh.t eld a,ndpal'tly to the additional ,'10f'1.­

i~'Oll sh,i eldinr; R~if!embly \lscd ,~vor about. 15 em of L.he
SLI\C beumpircnl. cach end of th~ magnet; thi.n end··
<lJT\lotshi.c.ldU~g fq\'ces t.he 10",1:<.11;(' flux at eacb end
in1:.o a eomrVo,d',ed oor,kscrcwpf.\th whose ,average over

, tid:! seotl,on (If the SJ.,l\C' 'boam line is in the l'OVCl'f,e
d:l.rection.

1'ho,maglWUc" de~j ron 1'1<1$ clone llsLnp': the
l'OI~1S0N computer' code. In ol'der to kep,) the l'teld
in t.hc Sf,l\e-beam, (\lot dOlffi tODn aoceptab.l e value,
t.hepoJ,c was \~j,d(:lit~d~t t,he en!;l':mec t.o a total
wi.dt,h of 100 !Um (62 mm Has Hdequilte to PI'ov,i.de, t.h\~

rcqui I'e\l wIdth of' eood fi,cld). In' thj" case' the
averae;e fiE;l d a lone the ] ongth or the k'l1'C ~, 1,01. \"3:;

about lOOgallss Hit-h 14 kilogauss in t.tle rnTin {',iJP
(c'(lI'respondi.ng t,,) a PEP beam enCl'!'.y 'jf 20 (leV), To
J'(;',dl.!'~e the fle.l d 5I't the Slot flld,hel' t,he VilCUUlO pi.pe
f('lr,' the ,SLAC bC'?1O I'IUS eho::wn to bc, 1.1 mac.net i,e SUI i,n-­
1"$~1 Slot'll, type 1130, in ol'der t.oobtaln magneti,o
nhi.clding 11itho'.\l. the potential V;:jCll\lm hi1~al"d of
out.r,asstng of rusLy soft iron.

The bal'lfih:.<pll tter magnet, ~OBI in Figure 1,
is (In ii'on-s\?pt'\lm 11!3Ll;ne\' bO{l<!U:;;C al: t.hi.s point th,~

PEP ,bear'l cent,')l' UncI is' I>cparated by on ly II em fl'olll
tbo ccnt~plinc'of the beclm to the SL/,C ['Hi,tdlj'cil'd.
A strpng f:i.old (9.3 kG at 20 GcV, for cxarnp.l e) 5:;
li,:'qui.l'c~d in the 2,B-cm II1'1in gi\P for' bendinr. the r'E!'
beal'ls Hh",'reas l',hcaVl'll'uge fiold at. the SLflC 1J(':w,
HhOS(;jf:norgy m,:yb~, QS 10"/ as' 1 to 2 GoV I should be
n,,) If'OI'ethan '30 F;HllnS in order t,o bl) eomp(:!1::>,'o:l:cd by
e:dst.ing n(Jrll'by st.eelii.ng magneto, B<:'eause of tho
vacuqm aplwtu:'", noeclodfot' eG.c:h beam ]1no, only
12 HHnHas avai.l[]bJ.(~ fOl'the thi,cknoss of the, j ;"on
septum at thee",t.raneti:Jcnd and ?o. 6 mOl at thced t.
end., 'rhe 1·)ClgI1C1;. c<-:ometI'Y is bhOio!!l .Ln Fi&UI"C 31\.
The St,lIe beflln p:)::;~~'s t.hro\I(';1l a?6-mTil Hide slot in
t.he I~ppel' pole. A, simj,l?r, dqmmy slot HiW made in
tlw 10H01' rlo]e i,o lO'dntai.n, m;;tgnot i.e :;Jymmetl'y.

65.6 mUlira.dians
32. A l~G-m

3.098 meters
10.59 kilugauss
.003
7~9 l\l~jper'es

8,000 kilograms

41. 7 nl.illll'adi~ns

,'0.9 kG-rn
3.022 metel's
6.92 Ki.J.ogl'tur-s
~OO~

'508 (lmperes
3,120 kiloel'mro::;

Bend anglt; of j,n,icotod beam
131. Pl',~ctl/(,t G 15 GeV
EfrecUve ,length
t1il(',tiett60E:ld @ 15 GeV
!.IBIBe 1./1 cra 'from beam
CUI'I'Ollt e is GeV "
Magnet \/('it;ht.

BCllld angle of injected beam'
BL product: G 15 Gl,W
'~;ft'e()t~ve J.enr,l",h
Magn(ltic fi cJd @ 15 GeV
AD/SO? em fl'om beam,
Curl'ent @ 1.5 DeV
Maf,llet I'!fljBht

n. !hel!.'..S'.'!:~iE!:.'J,!!.!!1~(;!:!!

Tn'" fi ti',l1 lTIilgnet in c::\ch beam \.f'arwpol't line
(1llnU or ~:!Bll)' bene!:,; thc jnj(;et~d b(,:alli by 112
mi] Urad i,.,mil vOI'I;lcaHy so th;;t <It the E'x:i t .it 1:;;
traveling panJ]Jel to th'J nOI'lnilJ (.'t,Ol'ed-beam nentel'
Hne and ofr'r-ct f'I'OIO it hol'ii',nnl.id1y b)r about
!),5 em. Th(! [\(;omet;"y is illu:,:tl'ntcd in ji'ielll'eR 2A
nnd 213. 'fhe V3(''.IU111 ebarnticl' of' th::- stol'age !'Jng
TWf:'tlC3 into, a ),000 no\'''h in the nat po1~ dr thc
lilRenet. Because the rectangulflr magnl';lt ,is inclj.lled
at 21 IIlill1r',ldi,il!IS, I;hol1o\,dl I'o~;jtio!1 rEl.laUve t,o
the op~)(lsi te polclvarie::\ veT'~i,cally by 6.3 em over
th'J 3-metel' lollgth ,of. the nmgnQI'.. As a copsequtlT1Q~1

the lIIi!(',llcti.o nUl: p:'\~h,"l in I'.h(.' .yol:('~; ,are r,0n0ri.ll],~r

unbal:Hlc0d (1lld I,lius tend tl? rOl'e~' flUlIvct'tically
across U,O 100° notGh; To I'cdur:o thts flux ~:itn:l,n

t.h'l~,t.O",\g('-l"jI'tr.', va"uull1 ell<lll'ue,r', ;, In.'.\gnet.i c ~;llllnt

which diver'tll L!I:i.n flux anlli11(1 the ral"sido or the
chamber' lia$ adt'cd. Hitll the r,hlillt added, the lO"g­
neti.o field in' ~,nil"ymmet:r,i,ci,\J1y 10c,Dt.erl IIntol1 C811
be as lI:lwh all 30 gaunr.. at tho po~;i Hon of tho store!d
I!oam when t:bc) field in the InIJ.lI) l;<lP i:.< 9.3 k.i.lpgau"f$
(cOl'l'espondinr; t.o iW .GcV injc,~ I',i(,n \.leam en9"f..Y). '!'¢
reduce t.he fi,p-1d at. I ho n\;cH'od beam furt!ir!r,' ';l l-mm
thleknossof'type,',lOlO soft s\.c(,!l~dll: be adci(ld
around t.he VaOUllnl di"mber or I'be! i.torndb<tam \0;1, til .a ,
mil'drrlllln f"lp of 1 min bot\;eel1th;,s"dcle~tflh:iel()in~ and
the ~laU: of' the JOO~i1otch, Accol"dj,llS to"ooml>llta,.: .
Hons witb tlJcTOISSON code', the I$tray field at 'tl'le '
stored be>am lin 1 he less than 0.5 g<luss' and the' ,.\"k(~I~

quadl'upo1e component 1esfl'th"n 0.2"8auss/clO. ': '

To tninimi:;,e thr;'lst;rily ;'ler~k~gd ff~14s?'t,th(\
end of th'J m"r;nJI" a ma~netj C9<l'P (Ol-llni'ami/II ), qom.. , ,
pletely enclose!l the gup alld' cot)s at6ach e,ndof'
the rn,ignet. The 1000 notch il1"of,cPUI;:;¢;/Cf\f'pj;e~l
through the endcapB as W':1J. a~ till) In'lin bodyo( the
lIlugnet.

The cll,ctron iillld' ros.i.tron.beam~; fpom the
St.nnfOI'c! t.~/Q-miJ.c 11 n~i.W' (lci:'(L1Cl'atol' <11'0, hl'ought. to
the, PEP' stol'(ip;t;J pi ng ,V5.a t.lm '!JOilln-t.I'.;.nspor't l:Lllcal
i,ach RboUl ,225 meters In'Jougth. The bcainpult;c$
intenclcd for PEP<\l'e swHchcd out or theSL~C bc,a!fJ
U no by 'upairot'pulMdiHIJ'O}u b'mdm...en6l,;n, whic:h
deflect.s ,them dO\'I11";/)1'1,1 :lntoa d.c. dl,polfl r:!!li;m,t,
Hhcrc pO:3itr'oll !je'OJt':l 'al'c' b0\1ti.nto tltes6tlth Hlie
and electrolls illto the nOl'th. See F'iglll"~ 1. Eac;h
line bCyQnd t:hh: common \I.P. ma~nct ,'ont:aiml lO
prtn-::if>al d'ipolo' m<lf.;nl;ltSl,llld2Ij d'.o. qUf.\dr'Upole
In3(,hr?t~'. 'fhe 'cnmmol1 "heam..·r;pl HI:C't'" maro;n~~tand thO:
) R:"!. dj p'Ulc.' in meh l'i'no ['wc j,l't'n~:"ept.lllli ,( "Lm;,\,r"r\;..
l:\on"-typ0) lIlilf'"ICt:" in Hhl eh, reii,inrj:,' of' strong an(l
W€';jk m~,gnGt'i() l'.i '~1d r.ii'o s(Jpar',' kd by tUirl 11"C'il

3CIJl.o. The Ot.hf~;l·· mc~c:n(~Lr; nri<.~ pi' a' nior'\J :convt.:.r:t:.i.o:':11 '.
dC:3.Lgn but !lflVC design flilat\lI'c:,. wi.t.h cost 01' si?c
aJ~8ntasps. '

The rr':l m;5pn.l ,param~tcl';'l of the au Il1a[;l1et

r-hmm j n F'i,gs. 2f.., <lIlrl?f3. 1'lI'egivcn 5,ntbe fCIJ..lOW..,

5.11[; tabh':

SWlllnill"l
~.,.. ...-..,.-.,~.

~:j'l;i~-wo-;~C;;;',':~":::{iill;Z)'I7't~;j'-ty tll'"OfficlJ of IliF,h
r.ncl'I'Y iJlid Ihh"lcdl' l'j'ys.i('B or theLJ.S. 'Ilcp:wl.l;Jent; of
E!'I<:'I'[',y uri.LI' ,,,.ini;n,e I. No. ~! ..·7/10:>· ENG- 118.
l!~LnWI"OIH,'C! Derl(Clny Lah(l!;at()l'y,/.lr)r'l~f)lr:JY, C'lli,r~

91j'/20

Th.;: 7 !~'''''f~l1(' \.::f 83 tllrol.lgh ;i9 in e,:\ch Hnl!
IFisul'o 1) f.\I'C i.dunt.ienl H-magncts. 1~e dcsiVI is



Sh,.'I·H) ~n Fie;lu'cr: 111\ ano II!!, and t.h'~ pl'lnci.pal piH'.·\-.
mO:.'Jn; 1n the: r~,ll(;\illlr. tilblu. The UI'IIl::UU] rl.'fltupt)
oj' ltdD rnill~ii(~t i.i: Lh,) cl!I'ved p"lc' pl."l:« til t.h iT,
s\.nJighr. coUr; :1'1.1 yoho pJ0O::N'.· Thn CUI'vat',m'", 1>'(1:'1

advanl:4[',eoun becallr;'~ othl)Y'wis,", thc! W1[~.tttar'l~ql1~r'Q­

meai,.s ~!'Ju]d have aJTlioat doul.>Jed Lho /.wl,c nnd yplw
thiuknesse,;.

B~lI\d ,ltlf':h'
!ll., pl'(.dl/l) t t1 ) Ii (iQV
1';ai,?:i1I."'.i.o f1 e1 d (i l~i G()V
gr:('<:,cl,.1 vo lcnr.: th
11'1:3/13 (~. 2.4 Gill from \;learn
Cu rn-n I', (I 15 GoV
Nan!lct weight

~~.6 mlll{l~dians

3;); B I~(,l"m

J.2, ~:; l<il~JGcll.l::;~.l

2, (j2~ me(;c",s
.003
809 Ampp,l'fl~

~031 kilogl'aml3

The magn",t.ie efC.iciencl is nhout; 97% at lfj
deV bc;;tfil cnel'r-;y ll\lt, dl'Ops .to 02% ~t ;~o GeV, <IS
designed.

The t\~O B?.. tYP1l w'\gnct:l .(F.igul'(? 5) [oake llP an
cx\.enr;ioll of thl' ill bp,Ctm~rJp1it~(1I' Il"lglwt.. nlC$e
Illf\gnctll are C-::;h;,1pc.d Qe·catiS'J 1.11'''·'4 Wi;iP rOOlll foJ" ·1,;hp.
j,rl.ul'n yol:c:r~ only (,n t.he (JuteI' ,;i.dnill(jClCh Ci;WliJ, ;as
shOlm .1n l".i.[\\Ire ~j!l. The cons ill~q ·all bf··1.ow t-hH (,',ap
bOell1..!I:H' of the roomnecdr:d fort.hi) SLI\C beam'U!w
illJqviJ t.he 'gap, E",'iHISE: of the :tell'iN stl'uy fi~lcJ

bct:I;!)i.m the t,1O B;;' rnugnet:> I tho SLAC \:Jenrn l.ine 1~'lS

sh.1elded. by (l v,wulliil pi pc mad" of t~'pe 430 mar-nell C
sLnlnlesRstocl .. With 16 kilognu~~ in. the 82 magnet.
gaps (?O GeV be'am cnc/'e,y) the 1"J'\l111.1Inl·. ;'It.rny J Bdl
aJrJIIg the 'SLAC li.no in n'c,wUI'WI 1'-'b0 Ie,;::; tt\i1l1 25
gnm',-, motet'"" 'ftIC pr':tncipa).. Pi,U.',llllote-I'S of t,h.e
Inngnet are givC'n i.n the l'olJ.OI~inL. table.:

. .
'1'11e pl"itWi.piJ), pFll"ilmQt.;lrtlof. thfj qUcldrupo1l1

fC'I' 15 (lQV opl1l1'atiol'\ l'lr'ogJ.\'CJllin th,l t19ble be101-1.
Al;ypielll r.:~i\~'U1~cid n~af,net.i.(). muHipe'lP8pe<:ltl'url is
$h~l\'ln it) F:,rWl'e 61:l Hllc.l the Qor'r.eol)oll'Ji ng i tlO­
mil~rifJt'~C).ol'rOI'·COI1 I:our's (rolaU ve ,to \-he quaqrupolc
f:l,e.1.c1) ;~I"lil Sf'OIVII .J.n Figure (,C

I)

83.21l kilOGauss
~ .OJ, at. ;:>4 m'n
1~~.5 ki,lo/3i.ll.llls/mdclr
3. 811 k.i.loe~uf's

50 Inm
?'12 mm
~BO ke;

oracJiell\:"lflngl;h (BtL)
l"icld qw:qi.ty (!Il'J/HQ)
Fie).l:I gr<\dir;l]t 1"
I'o).(~ l.:lp ('j ('Jld
!lPCI·tUI'O, !'t,IlJ. Wj,dt.!1
Errectjv~ InnBt~ .
Wdgh\:

p, !!l~ D. s....~.t'j.~S'J~

1'he <l~I3j.gn of tho <l.c.q~acJrlll'ol.o~ i:1 flhown
in Finuna 6h. B0b~U3e of the bCpm-t~Rnsp6pt lInes'
rr;,J.<l tJ..,~",ll.J·. l'tJ.?h co J. 0::1 'il-I'l C',' of m<tgneu.n dis (;01'­

tions,£. I,l\:.nil'... :;l.r~p arPI'ox~mationl3 cc hyperbolic
polc!, I'bfll''.1:'l ~ild rcolaLivo)y loosetnallllfaotur-ing
t(lhl/1ap.:~e(, l"(lt'O fldor,tcd, Idth rQsuJtlne; Cll:~"'t

pener.its.

:l.3;1..2mi.1Ur·a(jjfllH.l
65,6 I<G..m
5. 2'/4 !nelcl'~
;1,2\4 Kilogaulls
.003
!;l06 Amps.
5~90 kg

Bend angl~

BLpt~ducta 1~ G~V

C:ffec t.t vo 1,;ngt.h
N,lgnctic fi9J.d (l 1.5 G~V

t, BIB a 2.5 emf/'orn b~qm

CUl'r~nt @ l~) GCV
NClgnet we jg~ll;

, PEP
5T<)RA\if;.

RING

J..

'>t_"

/-INJECTED BEAM

/""CIRCULft,T1N6
/' . BEf,M

Fitl. ?f\. Bl1 f,ntpulwe Cross-Section ~lith ShUI',t

PEJ> InJ('ct'ion Lines,



Fig.!j 02 C- . ross Section .

Fig. 61\.. ..; Quadt'ujlol e Crus ,. r t'. ~ ;:lce lon

Fig. 2ll - Illl I sometr i c Iii tllf tIU • Shunt

Fig. 31\- III Exit CI'OS~ (. ,'..,(!(;~iOIl

Fiq 3[' . ." , ) - 1\1 f1iJgnct E'" ..' M;ltatHlIl in 51 AC '

~~:e~51ot

.~.~~~
fj(,/."/\ [''t •• H (roc. S . .•. , •• S ,ec t Hlll ',t C t. < (!n ('I' of Hi1!Jnet

?O -~--'-~~------

Iii'll AT SlAt BEAM --I
o __ ,C1AUS5 METERS) I

o ~ -.-".-1------:-~~-~~.10 I ,I!
PEP BEAM ENER6Y (~e'v~) .2<.}p

··50
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