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Atst r ,i:t : A c:olln:pt of the tau-c,har-m factor-y is ~. 
proposed w1lit.h provides a high luminosity and small 
v1.*1,. r I> -,>I -n, 1:,<; C’Iil’I p,y spr i,.ul iI1 thi: r;lf,ct rot*-posi i t I (:,I 
cc11 I isioni; due t ri vcr t i<xl hc,lms: dvri;mpo:i it ion wi t h 
I wpc’i.t to i:;irt iclr cncr~y 

Int roduct ion ---~ 

sj:,,,.? 1’170 i hi, idt.a ha+; Leer1 discussed of a 
cicilicatcd r:+i7- c.1)1 liili!: with tlic centre of-mass energy 
h’ : ‘iiS (;.t\’ ‘#,I i rlvt’:; t.i ?,a t i i>li oi 
T-leplo:li’ 

charmr d par t i cl es and 
S-3vcrl al ‘~1 udii:?. of r,uoh a co1 1 ider, c2al 1 ed 

t hi) t au-,,ha: m f ;14,t (1: y [T( l-1, WI-~ II n:lc in CEJIEI ar:d 
.,4 SI.AC 
‘I’));: pr ‘~wi-it pr-op”‘;n: f 0 1 1 0’4 n t.hi? double-ring 

nlt~ 1 ! i buni h i.l>:l::‘-i’i Of- tlw p: tvi4,us rtcF designs, hut. 
i: if: t’, !; f IO111 t h.-:r1 t-y the m::.nc~lltir-omsto!- when‘? of c!+c- 
i ii 1 I i i; i :!I~c irt.trti rwlllci~r; t h- h~rii i r,-oi-m;i,;!; “111‘1 p, 
‘,J’i t:aci, CTY. tn th,-, \i,tli,:> rsrral li;~ i ~;:II I hr: I/$ and @’ 
nwson wi dt hi. 
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:Yij:. 1. l+~nl~.l~romat i?;rl ion [:I :I,( ipli~ 

p;i~;.ic I-ril;~t ion!; -. -... . 

Ptonochromat i ;at ion of C’C- ~~llicions in t.he rcF 
ir; ,.~~~hiC~:f4 by i:it rn,iilrt ion (>i ;i di:;pfzr sion function at 
thv intc:act inn p0int 5(Il’j with opJw:‘it,e signs lo: 
clci t I o*i:; .kriil Ix>:- i I Iv1,:, i .,t-.: l.‘i k:. 1 1. The nzncchrc~m:: t o: 
sir hi rw pvr.mi I 5 t:. ota’niri Ik large dispvision witt lcru 
hi-l 3. 11i11i:t ionh ;.nd r t?tlur.~~s m i :-: i n P 0 f pa r- 1 i C: 1 i’ 5 wilti 
ti 11 I <‘I 1,nt ~I~C’I cit:s irlsido thP IK:;rm by bt-t ii t : <>I, 
f.1~1 I l:it ion::. :.iiw lh~am tmi t t ;/li~,t,:, :I<,’ vi: t 0 tlii, ::<~mf: 
purpose. As a r,csult m b,r,comcs I>r-act ic::I I I y i cscn5 i t ive 
I I lw h*,rm b‘rI*‘I L’V ~;~‘l-cai!. ;, iitvt (‘(1 Iti I !A 1 L 
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whci c Eo i:i nqnin7 1 twam energy I CY is vertical 
i‘mi i : i:nv<x, lily, /‘jr ;I[ il vcr-t ii ,a1 dispersion and bct.itron 
fcnr tions 21 tkt: it’. 

As it frllowc; flom tilt+ expression 
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dnrivod in t,h? appr-ox im:l t ion ill a fiat lwa!n with 

dimensions 
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g* = c 11’ ii c* 2 lii,;lct * / ‘: t 
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the lumirlosit y can be mnximizcd by incl (‘a:: ing rlrei’gy 
spread DE instead of the horizontal f;ix\ttance TX, wh i ch 
was the ~‘iise in the previous desi;;ns In rq (2) tklr 
followin nctnt ions werr i ntroducrd t tw rollisinn 
I.1 er[‘wrii‘y f< nunltxr of par t i(,l<:!; J”‘1 Lillili~tl N, 
c1cctronic chnrpr e, 
IP 13* 

> hori7o1:t al (i-f~ll~(.t.ion v.iluct at t:v 

x’ 
arid 1 iwnr- t,cam-bram t unr~ shit t I; 

r;, = 
eZN 13; 

1 i = x,y (4 I 
I 

Ln r: Cr’Lr’ 
0 i y 

I- I im bc th c:i~~c~ ini(~Ill ,a I ,ihl !,iw 11 it i(.,l. ii.~t~~ 
I , il 

i 1 
is known that to si:ci.l< I i>~: bcm stat. il i t y a&s ins; t hi- 
bram-beam drivrn ~;y!li-hrr,--tr~tatron resona?v?:i, t hc I un(‘- 
shift in the djrcrtion of energy dccnmp-sit inn st~>uld 
be reduced to il;%lut~s & = 0. 01-O. 02 which al c ii f,icl::I 
of‘ 4 lower than maximal values achieved sc l‘al. 

From tt:e first look at. thr cq (2) it w.~e:~~~ t hot 
decrease in <y should result in fall of luminosity. In 
fazt it is tune shift for- the minor beam dimension. $x, 
which matters, as an altorriat iv<, I r:prtisci-:t a: ion f oi- 
lur~..irmsi ty shows: 
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where I is current o’er beam Recent simu:at.ion 
/iv 

ha 5; 
showri that <x i c; only slightly affcc t r:d by 
monochiomJlizdtiori. 

To preserve <X wi t.h fnlarged C; I)W* should 
incr-ease N mrl/c~: iii nini i;ti OX, thr latti’r- I i:qlli I (=i a 
low emittancc lat t iv:. The F:ossibil ity to iric-r-cCrsc, N 
(and I) i pi 1 imi taxi by riw iohcront s t i\ k: i 1 i t y 
reqllirfments. t‘o 1 tt,is opt i munl 4~:: i ~vi 1 i mi : at ia>nr: vn 
both $X and I :.t:-c r c:~~:hr:d r;imul tnncoll5ly 

f-‘in;t 1 fo-11:: ?nd p~n.ij~f-hromat.n~- sctwm~~ 

A!; follow:; from rq”. Cl,?) both lumi:w;ity i arid 
vxw~rj;y rib:;ialrit ic311 r-rqlliie 3 1:1igr v;llili, ni‘ ili<k : ,!I ii, 

Y 
J* = ~ 

Y 
/3* 
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The accepted double-ring conf-ip,u:ation with 
vci-t ical. separation pr-cscr.ts a possibility to guneratr: 
large Jy at vertical bends. It is evident from the 
symmetry considerations that arising dispersion 
function has opposite signs for electrons and 
positrons. 

Fig. 2 shows. opt its of the experimental inscl-t ion 
which provides Jy = 1.07 m due to large (3~ value at the 
vertical bending magnets VMl-VM3. In order to minimize 
excitation of vertical beam emittance by quanl urn 
fluctuations the bending field decreases as Jy grows 
from VM3 to VMI. 
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Tip. 7. The rxpcrimentnl inser-t irn opt II :,. IIrin,)t.ed arc?: 
fin? I i Or:“S le1,scs Ql, Q,, r.::nmcll, I.0 I,cltll lv:ams; 
electrostatic separator s WI, I~W 
vrar-t i ~-3 I he,nd ini: mt;:wt s VMI --WI<, 

A douhll;t <I!- qwld’; !j?. 1::’ pr~ovicit~s cno~q:i~ f 0. us i 1.;: 
to obtain f3< = 1 i:m, 13~ = 15 CP. Thry ai,: pla~c’i a! 
distances 0.15 m ,irxl ZJ.1 m from thi: IF’ irl .ic!‘nrdanrc 
uilh Ilit. dc:t~~i.toi I tv.~bi~ t:mrew 5 .,rui I ho clf.:.i I e t I!!,’ 
clcc‘tr‘or~t;~t ic r.f~p;iiator with ;I sc:xt rqx>l~~ ~onrp~ir~f:nt ES1 
ii:; :,::-:;tx to tl~r: It’ nc ~~n~~si~~li~. 

Orhit scr>ir ~l.li~r. 

Eleitrost.3tic !;+:p~r ,it.,.,r s 1.31. Eli;- (I if.:. ‘i)i)l oduf.~: 
the initial tlnr-izontal r;e)>:iI :rt.ion. nur lo t.h;- :3m? 11 (ix 
(st:e Fis. 21 and co~.rr‘:;l)oli(lirlgly. :;m.311 C<, t11.3 lV~.iO~!> 
can bc shiclrtcd from rnth pthrr imrnr~iiatr:ly ;li tt%l t 11,: 
second separxtcr, ES, wl~ere the horizon?al :.;I’acirq 
bet,wccn the or-bits ir: t.ll<a i‘c:nc idcl cd 9drhni : cl;l<.tw.i 
:! cm for Z MVi/m se~uratirrg ijrl5.l. 3 ; c mki~r; ;ri:~~}>t;ii,l ii 
1.t-x~ bunr:h frcqucnry of 30 Mlb. TIP: ctr-lji t s iar (2 fur t ix:~ 
stsp”rated YC‘I ticdlly hy ? hi rl3~:n~~ts VMl -WI>. ‘I Iv 
synchro t ran radiati9ri, p,enr-irat. in the VMl magnet 
p:%sr;e:; br~twecn the scj-ai at OI 111 at;+:, and hit s t tic* Sli 
ab::or her , placed in a sp<-ci;ll p~~‘ic~st r:r> t-hat sepsr,iti~r 
platks bc pr-,,tected from the phot.ot?lc?ct ri)ns. Owing, to 
this the eleN:tric f ir:lri :;tr<?nrt.h of up to i MY/r1 ari:i 
nwre my be f casiblc, r.t:rm i t. t ini; t.n iui 1lic.i i ,,r.r ti;i:,ii 
c-01 1 isinn frf’qtvncy ~1x1 :uminoi;i+y 

Chrnmaticity correction 

GOI I rc? ion of the betatron tune:; (:hr’nmat ici ty in 
t.11c St ornge ring (the nair. mx~~~tr ibut i< II 1.x which is 
made by the final focus lenses), is significantly 
facilitated by the non-zero disprrsion function in the 
interaction region. This offer5 a possibility t 0 
compensate for thr chromat ic pnrtur-bat ions right in thr, 
p 1 a c ‘I of their 0 I i p, i n . c:onsidern’c:y simplifying ii 
nLmbcr of prchlems connected with the sex tupc 1 <i 
iil’l ar!~<?mitnt , such as providing dynxnic ape1 . UP an(l 
elimination of chromatic dependence of t2t:c hc’at ran and 
dispersion functions. 

ES1 

Ql 

Fig. Ii. 3lirlr.t. 2 c‘~:,i~ dt irail :>t i~l~:m~ 

liiffercncc irt :;igrl 0: the dis;rI t;ii>r: f ‘iri“t iurl 1<11 
elertrons and posit ro~:s in the final f-.?r,e; ~rgiorr nake,s 
it ncccssaI-y tn use tic1 e an clcctIo!;t<it.i, r-x:xtupole, 
which can be combinrd with the ES1 liPpaI’at.or p1a:es 
(Fig.4). The: obtainid scstupol+e f i‘,:,.l ~1 n(iifarit of ab%)Ut 
:; kVicm3 1s suif‘icient to cornpf3~:;~~L e f ,.>I the her i-iorital 
ctirom;it,ic.ity o* t,hc final focu; IC’IIse’L; dl:P ti) lC%r-CC $v. 
The vertical chrcmaticity ir; C‘C~I rrc.tt rl with mqn<,t is 
sext,upoles placed after the VM.1 mn~nets. SPJ>aEltC’ly i‘OT 

c’;ic Ii beam. 

Fig>. 4. l’rof’ile of the 3FSl i;~:pL~~ai.r~r pl;a:r,:;, ~,hr,!;-n to 
obtain 6 kV/cm SCXt,.Jp!C rYmporl-n t with 4 
20 kVi!-m t~::mr;i:c,rir.[,~~~; f‘i v I d. 

Ttic residua I chromat,ii~i tp is o,npcr-lsd t lid ,b-i tll 
sextupo1es in the arc cells. The dynornir- apertul-e, 
r;~lrulnt,f~d fol cnt.yrp,;r oi;<-,i I 141 i (1~1 amp1 i ‘ii&* nr:‘I~i 7 1”: 
is shown in 1-i g. 5. 



400 

601 A, jGY 

20 A,/& 

Fi f< 5 ‘I il,! T( I. dyrwn i c a)“-” Llll (‘. ‘I tic: pr ;aph !,l!<iWli 
mnxilral stable betatron ;+rnl)l it \tdr:s tar particles 
wi t.t> f?,,<‘, sy osci 11:ll ion zzmJ’l i t ~i<iv AJ.:G:o = 1X. 
Nor I’H I i z i rig “2 I uti!; ok,y r:i>, I ~.~:q:ixxi t <I 
C’ - ii lim’r-.rd ;irl!i I‘ - 0. :’ r1rvr il.l 
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7cF main par-arnej_grs -, 

Max irnum tvil-r vne* gy ICC1 CGcV 1 
Cirr,umf~:r-~2w:t~ (1 Cm) 
Emittancfs ~~/r~(nnv~;iii) 
f.‘wrf’y sL>r 1.<111 Cr :?,I -I 
!4omt:ntum cnnp7c f- 10n <SC tiir , 0 

JI:uri~~h 1 rng 1.h cs (pm ) 
!iilml~i~r of t?un:.hns J’cl- 1w.in, 
I’aI titles number per burrcll. N 
I;vam rur-rent, : (mA) 
I-‘rwi j-y 10:;:; per 1.i.r II f kc.‘<: 
t~ampi&: time ins 1 
I.orl>:i t!kiin,il t hrt~:-.l~.~l.! 
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The IF rer‘ami.t C’I :; 
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kt ii t I on f un~.t i,3ns, /Sy’/Sy f.cm I 1,’ 1s 
Di r;prrr:ic~i funct ion fiy (cm1 i40 
1’1 an:iw’r se b<,,rrn di n*-nc- i c,n-. ~/CT, l l,illii riifloii 

Tune shif’t!;. <x/EY 0. 05/0. 01 
Co1 1 ision rriercy spread, 4py ,iktaV! cc 1 or1 
1 umir.osity I. per IP, if nl”5 1 1.5.103’ 

A numlwr 0: ir.trrest ill)* , expf’i irnc~lll s wi 11 Pi- 
< ;!I ! iwl ;Irit ;it t-h<, J/@mesor, ?~~slgy, W = :i. 1 t;i:V. Iluc’ 
to i tr; nari’?i! ric::h r = ‘10 k::V, irlr:ric;(,t,I.[)rn;:i i :<;I I. ion i s 
ib:li I Lwl;ir :,y imI-<lr tant for- t lw:;ts c~:iIv~r.imf~nl s. ‘1 ds i ng 
i11t c> iiCI.‘OUli t vcrt ic31 t?m i t t.2lllc.l: trnhan~rrmi~nt by t !I? 
intra-beam sr:lttr*ring whii:h r t:duct:r.. mr~nnchromat iz;rt.io:i, 
tt~c, 7g.J’ ntiri pc,,<‘“wt r?r ci .rt ihi: I ~~~ii-rni~;i~r~ +~nr~rpy 1,x):: 2, 
i 01 lows: 

J3cam enrz~gy, EoiGeVi 1.55 
L?cxn currrnt, I (mli: 400 
l~:nii t t,*nccx, ~~x/~y(~~rn~r~~ill ?. ?/O 25 

'I‘Kli !:tli 1‘1 ? , <x/F). Cl. I).?,,'(i ooi 

Co1 1 i i;i or: cm-r-& spread. ~iwf.k<.‘v’) 35 
l.limino:;i l.y, 1 (cm-“, s-l) 6 1 [Ii2 

Finite crossjnR & 

Further development of the rcF col!ider may be 
based on introduction of a finite crossing angle into 
tht? scheme with monoc-iir3natiza: ion The angle 
7.0 = 20+50 mrad will not enhance the already existing 
synchro-betatron coup1 ing significantly. but allows t.o 
raise the bunch co11 ision frequency fc up to 
lOOt200 MIlz and to achieve luminosity in the range 
1‘ = 5. 1pt1(pcm-2. s-l at the maximum beam energy. 

J4oWeVer, monochr-omaticity will bc lost. If needed, 
it ran be restored usin8 the idoa of crab-crossing’. 

The present cd study h;r!; rwealeti some advantages 

of the monochromnt ic tcl‘ design. The collider promises 
to be a low cur-rent, low emittance machine, insensitive 
to beam energy spread blow-up due to the microwave 
instability. It also possesses a goc,d dynamic aperture 
owing to small transverse beam dimensicns ar.d the 
possibility of’ losing scxtupcles clost> to :he final 
f‘CCUS lWlS(~S. Firally, it ShOJld provide 35 krV 
rent re-of-mass 9nc'l ey spl t;id :I I the J/I/-rnrson rnrr~y. 

whic:h is t w i cc SllXlilC>I t ha11 the width a1 :liir; 
r IISoniilictf. 

J?i’f.cr i?i‘,oc b ~-. 

[ 11 I. A. Koop, Jit~J:xir~t on tfw liar kshop on Experimcn:s 
with e’e- Heams,Novrlsibir.:;k, 1979,p. S(in Rossian). 

121 J.M Jowett,C:F:JIN-I.EJ’-‘1’J1/8’1-5h, 1987;58-22, 19S8. 
[31 G. A. Voss, J.M. Paterson, S. A. Kheifet.:;. I’r oc‘. Tau-Charm 

Factory Workshop. SI.Al.-Ile}v)r t -34’1. 1’!X’G, J’ ,'il 

141 K.Oidc, ibid,p. 317. 
151 I.Y~i.Protnp~~p~~v,A.N.Skr~ir~sky,A.A.Zt~~~It:~-.t~:, I’I~:c .\/I 

P, 1 I 4hli on curl!‘. cn Chai g.zfl hi t i Ii: iii !.‘. , I’liS, 

Vol. I, p. 1’32 (ir: t~,~w:;i;rnl 
Ital A.N,I)~i~,:-c,vin,A.li.%hr,lr~llt.~, Pi /3- x A 1 l-1 :ri i <In 

('or,f‘. 01, (.‘hCil @xi I'art i ( IO nq I l'ti-:i>, vi>1 I, 1:. .e, / 

(in F?llssi.ln). 
I”1 l‘iI~:SY Sto:-tij:ia iilni; Grr;up J’ro<.. IX Interllrit (‘ilr:f 

tiigh I-:nr:r gy A-.-c. , St ;~rric~~r-d. 1’,‘;,1, s. ?.(. 
Ii;1 A. 1.. Gcr;i!;im~w, I7 N Sht i lo’?, A. A.Zhi!lf~nt.!:, tr1ir: 

::(lr:t’~~I-~~rrc,l~. 
1’11 li.Ji.F’;ilmi~: .!;I Al‘-I’ :Ii+4ioi. ll!>‘ii. 


