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Recently a versatile magnet lattice for tau—charm factory w1th flat
/1 It has

' \been shown that few ‘additlonal quadrupoles and one or few verticalk

lﬁgvbeam that includes monochromat1zat1on scheme has been proposed

- ‘bend1ng ) magnets in sloping reglon o are” necessary E toh, introducev»

'fmonochromatization in energy of co111ding electron and positron

V»‘beams/2 8/ in the standard flat beam scheme/g{.

This new 1attice allows'

to" ga1n in energy resolution in A—U /6 =7.5 t1mes,k but the total

vB R
g ‘1uminosxty is decreased  in the same factor A and. is . equal ZF°
Le0.14- 1033 —25—1. Here ay-cw and @ g=(c 8 .z are vertical ”
i~synchrotron and betatron beam sizes, GE is energy spread B and w are

‘d;}vertical beta and dispersion ‘functions in 1nteraction point eyfris‘f
~3,vertical emittance ;

_.' To us e this scheme w1thout monochromatization as in usual flat beam
d;case it is necessary to relocate quadrupoles in vert1ca1 slope region
é,The 1um1nos1ty in- this case is equal L i 1033cm 2s 1
ﬂzf' Few difficulties under this way were found. ‘The first is relatively-“
f,small value of total 1um1nos1ty
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ﬂﬂlwhen monochromatizat1on is used. Here K3 is relativistic factor, I-total _'
e beam,current, r,=e 2 /mc? and beam—beam tune shifts § xy 2TC
Nbro Bx.y
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;‘with number of particles in bunch N and beam sizes o, =(e B )”2 and

’ —(dyB, +. 6;; )1/2. In both the flat beam scheme and scheme with .
R x’monochromatization in 1attice/l/ the second term 1n brackets (1) .

adominated ‘When monochromatization . is used Ey becomes in 2 timeS«‘

“fsmaller and the decrease in 1uminosity is a consequence of the gain in

>energy resolution in.this type of lattice

other d1fficu1ty concerns matching of 1att1ce functions in vertical

:_slope region As a result’ of . matching problems the vert1ca1 separation

“fbetween two storage rings is equal to 5'm and seems too large
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A variant of a tunable’ lattice that includes flat -

monochromatlzatlon schemes i ;~u:) : RES

In attempt to remove these problems, we consider another4poss1bllity .

to ‘choice magnet 1att1ce adequate both for the flat beam scheme and -

‘i'monochromat1zat1on one.
‘ of the f1rst (and others) quadrupole in micro- beta 1nsert10n when going
/from one: scheme to another. "In other words
: beam case and B =1 cm for the monochromatlzatlon one. The ch01ce B 1 cm
,was made in proposal ; based on. pure monochromatlzatlon
deflne the condltlons a versatlle magnet lattlce' of such type must

k‘"satisfy to ‘be: adequate for -using " in- both cases.

monochromat12at1on, o.= B'f/z U w and from (2) we have .
e 2m; eB" £ :
o= " (1+<r /<r )~4 36 1o E(GeV) TR SR L 50 B
SRR TS S S O VU R S
- ‘Here.. =7mc2 Putting typ1cal ' for tau charm factory .design.
parameters/lml E=2. 2 GeV B =1 cm, E —O 04 ' Nb—l,SIIOu" and. setting
restr1ct1on/ll/ §y<< Ex, we f1nd¢ ’ R S
€ << 3.91-10°, 8" . . (4)
x STy T g

iR R PR S Y. SRR S e
To have luminosity L=~10""cm s
/10,12-14/7 ¢

w1th a flat beam 1t is necessary for
~3 +4:10 'm ..ASO; it
magnet 1att1ce with the pOSSLb111ty to change em1ttance in range 1< 2 10
- 3 +4-10" m, that is in 20+ 30 t1mes

em1ttance to be

‘To find this poss1b111ty we take for

u;the flat,beam.magnetzlattlce wlthﬁphasehadvance,ulsn{s_or m/4, and cholce :

"the'number‘of‘regularycells'to have e ~1+1. 5-10_7m'aUsing dipole'wigglers

/in ‘dispersion suppressor, ., At is. poss1b1e to increase . emlttance 1n 2 3

) times-and achieve. the necessary value,

/1

for 1n1t1a1 tau charm factory design. for in. Spa1n

the work with monochromatlzatlon,

cells to u —n/2 to d1m1nlsh natural em1ttance 1n

‘\and;,:_ 1f necessary, - use w1gg1ers 1n stra1ght sectlons w1th zero
B dispers1on to achleve ‘e ~1—2 10 8f ﬂa A careful des1gn of d1sper51on

suppressor for such type of 1att1ce must be fu1f1lled

-as 1t was done

vbeam:;and

Let search the solutlon in. changlng the polar1ty
‘we set. B 1 cm’ for the flat'
Now let us -

When we work w1th'

is necessary to make g

as 1t was supposed for example,i -
When beg1nn1ng'
we change phase ad ance 1n regular

~(u/p) =3 4 8 t1mes)
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/may be the follow1ng

«those proposed - in’

"ﬂ matchlng in vert1cal slope reglon

flat beam scheme. and monochromat1zatlon one. *

: under LEPvdesign/m/. Another important problem for. this tunable‘lattlce,

wh1ch will def1ne the cholce of . phase advance B in regular cellS‘and

the1r number “is . a thorough chromatlc correctlon to get a good. dynamic

aperture,jespeclally 1n the presence of w1gglers For the’ worklng w1th'

monochromatlzatlon an add1tlona1 exploring of problems connected w1th

ex1tatlon of synchrobetatron resonances 1s necessary

An example of main parameters of e e .collider wlth monochromatlzatlon'

energy ‘of electron '(positron) beam 2,2i>GeV,,

hor120nta1 em1ttance e —1 5 10 m, coup11ng K 8& /. € o OLOS,,B'#l cmp
- 2 By

’fo ‘1Scm, zp =32, cm, 0,=1-107  (With. w1gglers) »Nb—.l.5_?101‘1‘,}A_;W_ith_;th_is
values'.we ' get £,50. 04, 'g =0.023, A= 30, and ‘energy resolution
' *—\/2« E/A~100 keV. The" total 1um1nos1ty is Lel.1- 1033 m s

with the
number of. bunches n —30 and bunch spac1ng 12, 6 m SR ' ‘v‘
when'compared with
h1gher total

Another prof1t seems to be 1nl

Th1s lattlce seems has few essential advantages

71/

It: promise,. at least'1n pr1nciple,

1um1n051ty and - smaller energy resolutlon
The results of matchlng 1n pure

monochromatlzatlon scheme/B/ shows that a good solut1on 1s poss1ble,‘when

f1rst quadrupole in 'm1cro beta 1nsert10n ‘is focuss1ng 1n hor1zonta1

d1rectlon It should be noted also, that one of the ma1n d1ff1cu1t1es 1n‘

: monochromat1zatlon scheme for tau—charm factory ,/;1a short beam 11fet1me

caused by Touchek effect (p01nted out by P R ZenkeVLCh ITEP) :1s not so

o essent1a1 here because of greater (3+ 5 t1mes) values of em1ttance

3T

Conc1u51ons u,t';:;25f o A ngr.' ~ilj‘ ,,»'} . _“ff”‘ U

sk . < .

A tunable magnet 1att1ce for tau charm factory was proposed to use a

Essential. features:of th1s

-~flatticefare the possibility to work:with two values of phase advances 1/3

”(or n/4)‘and n/2 . and using of'wigglers to increase (in flat beam'case)

and to decrease - (in monochromatlzatlon scheme) em1ttance ‘of ‘the’beam. A’
thorough 1att1ce calculatlons are necessary to verify. this approach and V
f1nd adequate solutlon for d1spers1on suppressor, chromat1c correctlon‘
et to ach1eve a. good parameters in tau-charm collider. :
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O pcamiaaulm Mal‘HHTHOH crpyx-rypbl c—t—¢a6pm<n ‘ ARRIT
noaaonmomcn paGoTaTh cO CXCMAMM NJI0CKOro nyqxa B R
] Monoxpomamaamm SR . ’_ : S L B
I'lpezmoxcna MamHTHaﬂ c-rpyx'rypa c-1- (baﬁpmm noaaonmoman peanuao- |
BaTb KAK CXEMY C NJIOCKHM nyqKoM TaK H CXCMY C MOHOX pomaruaauneu YacTHL]
no 3Hcprnn TTepexon OT OAHOM CXEMB K APYTOil OCyuleCTBJlSleTCﬂ nyTeM 3HaYu-

| Tenbnoro (8 20 + 30 pas). H3MEHEHHsS IMUTTAHCA TYUKa M CMEHBI NOJISPHOCTH

'KBanpynoncii B MlleO -Gera ecram(e Perynuposka aMutranca B 'MarHuTHOI
_ C'rpyx'rype ROCTHraCcTCA KaK 33 CUET H3MEHCHH S nabera (baau B :-memeﬂ're nepu-
_ommnocm TAK M 33 cuer llCl‘lOJleOBﬂHHS-I Burrnepoa

s Faﬁora,annon‘neua B Jlaﬁopa-ropuu nncpuux,npt‘)ﬁnem‘ougﬁ;.’ o
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.. Coobuenne O6LEAMHCHNONO HHCTHTYTA SACPHBIX llCCﬂCl]OBtillHﬁ. Jly6ua 1992

: _schemes of tau- charm factory is proposed Thc reallzatlon is achleved both- by
| changing the emittance of collldmg e e beams and by changlng the polanty

"Problems JINR

Beloshltsky P. F

‘Notestoa Tunable Lattlce for Reallzatlon Flat Beam A
and Monochromatlzatlon Schcmes of Tau Charm Factory e '

N 5

E9-92-187
A tunable magnet lattlce for reallzatlon flat beam and monochromatlzatnon," ‘

of quadrupoles in micro- beta insertion. Two ways of changing emittance are :
used. The firstis a change of phasc advancein regular cells. The second isusing

of wigglers- located in: dlspcrsmn suppressors:in flat-beam scheme to increase e
| ‘emittance and wxgglcrs located in straight sections ‘with zero dlspcrsmn to?
‘ decre'xse cmlttancc m monochromatlzatlon schcme

The 1nvest1gatlon has bcen pcrformcd at the laboratory of Nuclearti

“Communication of 'theJoint lustitute for Nuclcachsc;\rch.'fD}uhna 1992 -






