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A Study of a TBA Lattice for the Polmng Light Source 

Iiwanglm Yarn and Jintqd Clmi 
Pohang Accelcrat.or Lalmrat~nry 

I’<>llilllg !?.O.BOX 125, I<~uI~~~>~I~ 590 ii00 
Republic of Iioren 

,A. t,riplc hntl achmtuat, tat I,iccs . . ;< r~iivwlI for t,lw 1-L:, CbT: 

Pih~lp Lip@ C;i~kivr~. Flc~ril~ilit~’ r,l,t:~ilwd 13y c~nq)lc~yiug 12 
q~~ahpolw pc’:‘ rrll hdb to t lu> dwipri r,f a h~;l~rid tylr IitttiW 
7,v!licll has lmtli lli;gll imil lrnv ll~~rijr~i~~t al lx~tatrcnl i2liirs in tlN> 
illscsrt ion tl,-vicc wet iom. .?, mnvcnt,iod 12 period Tn.4 lattiw 
flllrtionh iiic’ ;A, iil~tnilit~tl ;virl: ii a.liffi~rr~tit family of i[lli~~ll.lll~idc~ 
strcm~ttls. 

PLS Magnet Lattice 

‘Plus I’~)hxig Light Sr)lm~x~ 17 it 2 5 2 5 Ck\. qmhm~~I1 ligl1; 
si,iij i-t’ wlliw~ btcx;~gc* ril:g is nh;rclc- iai ii 11, 12 s\~jwl1)cktrtl tril)lrs 
h~,tl ;U~~IIYQII:~~ rll;qlubt l;lttirt,. T11tb ;.i~c,llllli’l’i.i.li(.l’ i; 231 :,C 111. 
tlw RF fwrpr:i’.~- is .iOO.OS; RlH, 1. axitl ll~e I-ir~ic~sl)~)lt’liilS hi11 

t:lollic r~l~mlx~r i:, ,165 (: 2’ 3’ IX]. 

T’LS 4t8r:igy ~,i!~g m;lguc t tit: ti<.is 1s~. 12 cl\1:1~lrti[~<dt lit+,ll<“~ 
I,f’r (,c*ll. ‘l’ril)lt-th cd cil.~‘“‘l~.:lI)(‘ir,~ iu tlN inird icm ilr,vlc.r, / in) z-(‘*‘- 
tic~Il$ ill‘t’ IlhIYl i’or II) llliltCllill~i;, ilIlt tIilJlf’t.- <If’ <~1l~l~lt.1L~!Ol~‘~ ill 

t ll!’ ~Li~tlI~CllIl;~t S‘i’tiOllS iI:‘/’ 11L;t’li f\ Ir t 11,’ ‘<\1]‘]>“‘<51”11 Of (li:<l”‘l’m 
sioii C1lrlc.t iin, aucl l>l~;isc~ atli-ik:ic.e- t‘i~lit ioi. .I i~l,llr~t~llt,icrll:ll 12 

I)8’riotl niiqqf i kit tims fll:lc.tic;tl ;turl itq ~~i.cqv~rtii~i in’ illc,u~k: ill 

Z\p[““t’liY. 

( 'Oltl]~ilI!'~l Gt II Olhc L TU.1 ldt t ii’*‘i ‘ilWll :a\ LUL,, SIIf{( 
UESSY, tlr I’LS nmpwt I;jt-ia7 iirili;n :I l;ll-gi,i lil:llll~~‘l d 
qt::t~lrii;~nl~~5. wl~ich 1ni11~~~h it ;x)skil~l4~ to ~~L.cN~~Ic~c~ liylxitl t:+.[lc 
l;l-t,ic-c, fllurtibus. That is, it r-iii:~l~ilmtiior of 12 (~lla~lrll:)i~l~~+ 
~tr~‘~u$l-~s l~~;uli to a latt,iw tb+p wit11 six higIl nlld iis lcln 
ll<ri.:dIltibl l)c*tiitrc,jl / i, ) v;ilii~~ ;,I 11~ II) iyi!~~~ivti.:; I)‘>iui.\. Tll(, 
llig,ti ,i, liw;iti:ili its ~lit’c 1 f(r ~~~lil~~liito:~i foi tlir, I~[~llio,~~.ll(‘it!. ot 
tilt, q~~tmilr, wliilfk tlii, 11)x. .i, lir;rt iox. ii~t’ ik.:,il fee nGi&v 
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Fip~rt% 1, A llyl,ritl :,~IH’ lar tic.c% fluic.tioIc ,jv*l lm)f r(,ll 

for t,lv mi:lim,ltn tlkt1irlm1m~ ti! t,llcs lattiw. IArt if:i> flmrtioll ill 
Fig.xt, 1 S~KYCS Q~ICII 13 llyln id ixl~’ ~~nfi~rlr;\‘ie~l, ;111rl its l);tr4;131- 
C*,CIX ill‘<’ listed itI Taht~ 1, Ttlr, lllilpIll<‘t lat t iw I):t~~:~l~lc’tr~rs z\!‘c‘ 
listd in T;tl,tt, 2. 

- 
Lntt,iw Tyl)<, 
??C~lUillil.! I?ll(‘I’RJ 

Snprrp7id 
c’irc.utl~(‘rcII1.(’ 
ilet Ridius 
Haxtotlic Nuutiwr 
RF Frccpcw, 
Niltuid F,n1it>tnri~~c 
Natid C’hroruat ic,it.y (11/v : 
B<ti~til.<m TIIII~Y (II/T~ 
Iktn Fluu+cms (:I/\- j 

~Ii\xillnull 
I\iiIiilllii:il 
At III s;wullc’tr!~ lwitlt (Ilip,ll~lsnv: 

Bviui~ Si,:cb il., 11) Spi. I’t :lii,l~/limj 
H~uiz4oll: al. 0, 
\~7t.*:tic;il (1, 7 I), CT,, 
l~“qy R]“Wl. ‘TT‘ 

biz~sirmllll T)isl”v -~OII 
IiIotrlc~titrlll: C~~~i~~w~~ticn~ 
Lii~,OlV LPii~,llI 
I)il~olt- I+ltl 
n~-dill~ Ril<ll1li 

2 2.j ii:: 1’) 

Ii 
“w.56 (,)I ) 
44.m (iI! ) 
,1BS 
500.0s:! ! :1f fi : j 
13 3 (I,,,/ rrrtl) 
-‘!1.!N/-lP.~;:~ 
l.;.~S/tl.lt; 

1 s/:?l:.:? I II, i 
:1.;*;;l! ii ( t:1 j 

l?-J/:JJ, 1 :1/x I I :,I I 

0, i,j,‘Il.13 (irl~i: ) 

c:.l;tilJ I-1-i ,,ii)! ) 
(i oltokii: 

u.51313 t\ f,i ) 
il.001 I):! I 
1. I / iI, 1 
1 01;/1 I:‘(‘/‘) 
G :jlJ:j / il, ) 

T;rl~lc- I. i\r;ti, ,i ~IIwI~;I~ ii1112 1): 1:il1i~‘ii~.- ;I( ‘2 (,I,\’ 

C:lirounticity Correctiolk 

Tw, 1~:Ar~ J wstlllxd~~, (SI~~.S’Pj ~~ ( C,.!~III ‘. I j9li1 ’ 1~ 
(SD11. SE‘hI) -. ( --7 OF;iriC’.,5 771K”) are 115~~1 frw ~.lirol~iiit,i~.it)- 
wrrf~lioil. A 1)lot of t,lulv 1’vrsm. tlloltltuttl:lt i:, h ~rnv~k 111 1, igin. ‘2. I “’ 
;ilk(l it plot, of lllll~’ v~‘lww imij)lit 11ct(w i’i b~iov,~~~ ill I;‘i;crlrr~ :3 v,~114.~11~ 
tlrit ‘r.~dicid fllll(’ is r~alclllirt,c~rl w11~vk tilt’ Ii~lri,:~att;il itlntilltll(li~ ii 
iiscd at AV\!r -- XI. Mgri:tx. 1 SliOV:S tllf ‘I> Ililillil’ ~~1bv1‘11111~ nitlliii:t 

~L’~OT at. tti(s pxint of liirli ;j, II) +>‘llliii(?l;. lv,ill:. 

Iqor i-l,<- ;~ndJxls of lrulltilwlt, 01 ioi Lt’:liitiT.it,). xv<’ lltili7 tll<‘ 
llntltillolc. c’rro: listecl ill Titl,tf’ 3. At tllis timv, mx :isc’ a fis>ltl 
~qmusion lib 

1 k,, .I.‘1 
U,,(.r, 0) = up 2, ~ !)! co~{c’: -i- l)ij t c}. 

il 
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Figllrr 2. Tune- sldts V~~SIP n1oLl1*lltt1111 

~~v,lf’r:’ k,, ii t II<% lllulti])cJc~ i\lnl)lit utle. C, is ills> i~.llil;le ;IImllt tllc, 
l,c~irlll itsis, anti b is an offsc3 knglr ask. v;hcll niwh~m~b the, 

xlit~, v.Glli rf‘~;j,c~~‘T t3 tllr, Il(r!lli~ 1 lir.i~,rat;:iicni Fiylrn 5 shows tlit, 

rl:;llall~i~, al)tTturf’ wit 11 311 cr:‘ors ill 7‘;1i,lf, 3. 
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F’i~urc~ 3. HoAxollt al t,illc, for. ;\!,, = 0 7‘4’1h715 Iicviztrlxt;Il iinllili 
t uttra auil Ix~r(,icxl 1~1~~ fur I\‘, .~ 30 \.crhll5 7.x 1.1 ii.21 
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Effects of Insertion Devices Mtice xe shm-ll Tat& 6, anti ~~~mmt.~n~ tlepr~itl+‘~~t t.me shifts 

and a dynamic itpdurc without, err01 ;lp s men in FI~IIWS 8 I 

Illwrticui dcvicw uot oiily 11rc~al; tlw linc~r 0ptic.s of tht= lat- and 9. rrsprctivcly. 

ii<,<.. hut alro illt:~t~~lllrc~ liigllrl~ 01<1w fivltl wllpo""nt3 tl1at. Ilii\J 

cscitca Iloll-s~~~tc~lllil~,i(. r~‘SoIlilllcc’s. 111 nlo~t IrlscTtloll &:.1C(f~~ 

plod p:tl,l~s at’ wigpjvd in tllv llczizcmt 81 ~lirwtioll ihrt~lgli tllv 

v(,riic.;il fiv:(l varizit ilm, so t 1121 it Iv7lllt \ ix ill1 wr tic.:\1 f~.lviishili~g 

T-l ,‘llW, only tlv vrTtii.a.1 tlulr rlmllp- wit.11 ii IlOl-i:!f!lltirll! wig- 

glill& inwi.tki8.rl ilc~ri~~t. E’~IY tlrc, wwwry CC tlw !rrmks in lirv*ai 

cq)tim, tc*chriiqlws cd ii-n~atc.l~ing irnd trulc* rriatt.liirig arc litiljz~~tl 

It is I,<+:,ililv to oht,;lill 0 RI-1~1 tlll:v nliit,cliing Ii!. watljlistiilp, 

t11rc f’ ilwl.f,i(al C~l”l’l’.upd<‘s (21. Q’. Q3. ‘r’;1l,k 5 Sh~,WS r,11i- !‘iLl 

111’1 of Ql, Q:!. Q3 I~rf,rt~ :u1i1 aft 2 TV CL mtl tune, tnatching fur t,lif* 

ir~i~~l-tiim ric-.-icc5 list.cd ix Tatrlr .t. Fi~lm~ 6 shoves the, tlgnaulic, 

:t])(‘I”illt’L- n.l,,x Cj,lC’ :vigp,lr>r itl~cl OIII’ ~Inrlul:~to~~ iI, Tal,l<i 4 :ilr, 
iuhc-ll(vl. r~yl<~vtivc~l~~ F’l)r (lI(’ l);lrt it’l(~ tl’il(.l\jll#, \~(‘ ll;lVC ~:Sl’il 

1, Srlti;h’? ~l~pro;~~.h of I~AC’ETIl.~(‘I<. ‘Yl w lnlllIl!~(~r of iutcgr;l 
Ti<JIl stq)-i 15 10 f’41r tltl, I111‘irIl;ltor, illlli ‘0 fSl1 l.l1v Wi#$,q. I,, 

Id0111 <‘iiw5 Ixi: tirlrr art’ ttxr.lw,.l f,,rl()() twirl,> 

NllIl.lM~: <If P1~1~iO,l< i .V) 1 ~LjI’jk~~, I$;(>;; 1 g;pIJ ~ 
‘PiiIll<~4 L“t f ‘,i’C l 15 0 illif I 1 ,I, ( 8’V,(‘<’ ~“~l’iilrlrterh 
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Fipw 7. 12 prrioti latti3x, frukcticxis ovt’r 0:ll’ :Yll. 

lxiltcral Elrlit t,;lrict, 
Kat,timl C’hronrat.ic?t,y (11/v) 
Bi~tatroll T~mis 1~11,k ) 
Rt>ta Function (h/v) 

Maximum 
hliilinliim 
iii ID ~i~:lllllr~tI3’ ~“‘illt 

BWIIII Sk a!. ID Sym. Pt. ( Ilip,h/lbn- 1 
r1or~7ol:t al. “] 

C’cTtii-iL1 (1’ 7: l]> fTy 
Ewrgy Sprc’atl. uh. 

kla.:<ix~i1ilXl Dispxsii.iu 
hloinmtum C’onipacticii: .- .-.______ 

1 I.!! (:>??I roti: 
-x51/ lG.98 
1.1.3/s 1s 

13.G/30.1%7 { l)i ) 
0.3”/2.i5 (!il ) t-, t 
ll!‘I.i;limi 

ti.x : iI, iti j 
O.lG(l’,,i/: 

O.OOil(j~ 

0.4s [Jr>) 

0.001791 -I 
Tzil~le C;. 12 l)c-riorl st,crrake* liilfi 1):~1:11u~‘ti7~ iit 2 C:<,\‘. 

:ie;iirc* 8. Tunr shifts vtw+u~ mmwntuu1 of tllr 12 p&xl latt iw 

0 10 20 

X 0-m) 

Fiplrt 6. Dynamic aprrturrs a hig$ J,. ID synmletrg poinl 

with one undds.tor and one wiggler in Table 4. 

Appendix 

0 I P 
A’ith a riiffmmt family of qu;ttlrupolt~ strengths. a conwm 

I t I e 1 
-40 -20 0 1() x (mm) 40 ‘. 

t iiilIa.1 tyl”’ littt iw flmcticiu (not a hyhI,id type) are <,t>t,;+inml Fjgprc 9. Dynzmkic aIk”t u1’<’ iif tllc I’_! j)cl:ioti l;rttio, 71.il!lc)rl! 
as showr~ irl Figllre 7. Thr parmletrrs of tllia 1‘2 pcrkvl magm~t e’fl’r), 


