
P.F.Beloshitsky 

C00Dlll8HMH 
0Db8JlMH8HHOro 

MHCTMTYT8 
HJl8PHblX 

MCCn8Jl088HMM 

JlYtiH8 

E9-92-187 

NOTES TO A TUNABLE LATTICE 
FOR REALIZATION FLAT BEAM 
AND MONOCHROMATIZATION SCHEMES 
OF TAU-CHARM FACTORY 



· Introducti'an 

Recently- a versatile magnet lattice for tau-charm factory• with ·flat 
. /1/ 

beam that includes monochromatization scheme has been proposed .. It has 

been shown that few add,i tional quadrupoles and one or few vertical ' 
' !:>ending magnets in sloping region_ are necessary to . introduce 

.. monochromatization in energy of colliding electron and positron 
. , /2-8/ · · · . /9/" 

beams in the. standard flat beam scheme . This new lattice allows 

to gain in energy resolution in i\"'11' /<1 /3 ,,,7. 5 times, 
' ,ys y 

luminosity is decreased .in the same 

L"'-0.14;1o33cm-2s-1. Here <f =<1 ~ 
, . . P Ey 

and 

factor i\ and 
<f =(e. 13*)1/2 

y/3 y y 
synchrotron and betatron be~m sizes, <fE is energy spread, 

vertical beta and dispersion ·functions in interaction 

vertical emittance. 

but the total 

is equal to 

are· vertical 

13• and "',. are 
y . y 

point, E is 
y 

To use this scheme without. monochromatization as in usual flat beam 

case it is necessary to relocate quadrupoles in vertical slope region. 
33 -2 -1 

The luminosity in this case is equal L=1·10 cm s 

Few difficulties under this way were found. The first. is relatively 

small value of total luminosity 

rI 
L---

2er0 

when monochromatization is used. Here r ls relativistic factor, I-total 

beam current, r =e2/mc2 and beam-beam tune shifts~ are 
0 x,y 

N r f3 
b O x,y 

(2) 
2nr (<f +(f ")<f 

X y X,Y 

with number of particles in bunch Nb and beam sizes <f =(e 13*)
112 

and 
X X X 

<1=(<12 /3 ·+ <12 
)

112
• In both the flat beam scheme and scheme'"with 

y y .. ys /1/ 
monochromatization in lattice · the second term in brackets (1) is 

dominated. When monochromatization is used, ~ becomes in i\ times 
y 

smaller, and the decrease in luminosity is a consequence of the gain in 

· energy resolution in this type of '1attice. 
' ' 

~other difficulty concerns matching of lattice functions in vertical 

slope region .. As a result' of matching problems the vertical separation 

between 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 beam and 

- monochromatization schemes 

In attempt ,to remove: these problems, - we consider another possibill ty 

to choice m~gnet lattice adequate both for • the flat ·beam·_ scheme . and 

. monochr.omatizatio~ one. Let search -_the s~lution in. changing the polarity 

: of 'the, first (and others) quadrupole in micro-beta insertion when going 

·,,from one scheme._to:another·. In other words, we set-/3*=1 cm for··the flat 
. - . - • - y . - -- •· -

_, beam case and /3 =1 cm for- the .monochromatization. one. _The choice /3 =1 cm 
X , - - X 

, was ,made in. proposal'.
18

/, based ~n pure monochromaUzati~n.. . Now, let us 

,define the• ~onditions a. versatile magnet lattice of such type must 

,,-sat\sfy.·to· be, adequate, f;or -us;ng in both_ cases. When .we work with 
.. " .• 1/2 . . 

· :monochromatization,.-.<T-.=Cc /3,) , <T "'.<T l/J .and. from (2) we have 
· x,xx y -Ey 

~ 2rrr c /3* c /3* ~ 
Y .,_. X 'Y . . . , ,

7 
; _ X y .X 

= -,---- (1+<T'l<T )"'4.36·10 · E(GeV) -- ---- (3) 
· ~ · ''N r /3* x Y · /3* -. (N /1011 ) · · 

X bO'x X b 

Here. E=rrnc
2

. Putting 
/iO/. -

parameters E=2. 2 GeV, 

-typical 

/3* =1: cm, 
X 

restriction/ii/~<<~ , we find. 
y X 

-9- • 
C « 3. 91 · 10 / /3 

X , y 

./ 

.for tau-charm factory design 

~ =O; 04, N =1. 5-ld-1 and. setting 
X . b . • . -

(4) . 

To have lumin~sity_ L"'103
.
3

cm-
2
s-1 wi~h a flat beam -it is nec~ssary .for 

emittance to b;/lo;iZ-l 4
/ c "'3+4.- 10 m-7

• So, it is necessary to make 
X 

magnet lattice with the possibility .to change emittance in range 1+2· 10-
8 

- 3+4· 10-7m, that is in 20+30_ time;: .. ·ro find this possibility we tak~ for 

. ,_ the flat beam .magnet lattice with .phase. advance µ =rr/3. or rr/4, and choice 
- .. . ., . . - . . '. . 1 - • - - - ' ... _ - ._, _;, .. 

the number of reg4lar cells to have c "'1+L5· 10~
7

m. Using dipole wigglers 
.. - . . - ' . • • - X , s •••• ~ , ••• 

_, in :disper-sion suppressor, . it is ,possib~e to increase emHta_nc~·: in ·~+3 
- ' • > • c - -• , • 1 ,_ , ' i •. ' • I , " ~ 

-.. times anc;l achieve. the nece9 sary value, as it_ was supposed, fo_r_ example,· 

: f~r inHial ~~u-cb.i.;~, .f:cto~y ~~sign fo; in . ~pa{n , /~~< W~en 9e~i~i-ng 
- . . . . -~ . . :.. ' . . .·' .- .. 

the work with monochromatizatio~,; , we. chci~ge_ p)la~~ . std,vanc;:e ,J~. ':E,~~\f:ar 

- cells, to µ2:=rr,-:2 , to diminish'. ,nati.:r:a.~ :emitta~c,e . ii:i, ,"'r/l2{f\l=.J..,4+f. times. 

and, . if.: necessary, . use. , wigglers,- in, straight sections with zero 
' - . . --"- .. ' -- 8. - -· '- , ·"' - , . " '; 
dispersion, to, achieve · c <><1 +2: 10- m. A canifu~ desigq of . dispersion 

.. ,_ X , ~ ·· ... , ~... <-.•~· .. :.-,_, ,_~-;.:., ;'"~~~;/~~-~._: 

suppressor for such type of lattice must be fulfilled,-· as it was done 
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under LEP desigli16
/. Another important problem for this tunable !attic~. 

which will define the choice. of phas_e .. advance·µ in regular. cells and 
' : . . - I - . . . . 

their number, is a_ ·thorough chromatic correction to_ get a. good, dynamic 

aperture, especially in- the pr_esence, of. wigglers. _ For .the_ w'?rking with 

monochromatization an additional .exploring of_ p,roblems connected with 

exitation of synchrobetatron_resonances is_ necessary: 

An example of main parameters 9f e+e-. collider with mqnocbromatization 

may be the following: energy· of el~ctron _ (po9iti:-on) .beam 2. 2 GeV, 

horizontal emittance c :=1.5·10-.
8

m, c~upling ,/= c. /. c = 0.05, /3*=1 cm, 
. ., x: ' · . '· y ' X• • · X 

-- -• - • -3 - · 11 · : 
/3 = 15cm, t/J =32 cm, .<T =1 · 10 (with., wigglers), N =1. 5:.10. . With , this 

Y y E · · - • b - ·· · 

values· . we get ~ 70. 04,_ £; =O. 023, ;\=30,' and energy resolution 
X y • ' . 

<Tw=v'2<TEE/;\o,lQO keV. The total lum,inosity is L"'l. 1-1033cm-2s-1 with .the 

number. of bunches n =30 and bunch spacing, 12. 6 m. 
. -: - . b - ; •. , . - , 

This lattice seems bas few essential advantages, when c_ompared with 

,tbos~. proposed in/I/ It ,promise, at ,least in _princ,iple, higher total 
, ' , ', ' . . ' ' . . ; -- - . 

luminosity and smaller energy resoluti.on. Another profit seems . to be in 

matching in vertical slope region. The results of matching in p_~re 

.. mo~ochromatization scheme/B/ ~hows that a goo\f soluti_on is possible, when 

first· quadrupole in micro-beta insertion · is focussing·· in _ horizontal 

direction. It should be noted also, that one of the main difficulties _in 

monochroinatization schrme '~or tau-:-ch;~m facto;/s/ .• -. :a short beam 1fretime 

caused by Touchek effect (pointed out by P.R. Zenkevicli, ITEP), _ is not so 
,_ : '. :. . . . . 

.. essent~a~ here _because of _greater (3+5 times) values of emit tanc;:e. 

Conclusions 

· ·A tunable magnet lattice for tau-charm factory was proposed to use a 

flat beam scheme. and monochromatization one. Essential features. of this 

lattice are the possibility to work with two values of phase advances rr/3 

(or rr/4) and rr/? and using of wigglers to increase (in flat beam case) 

and to decrease (in monocbromatization scheme) emittance of the beam. A 

thorough lattice calculations are necessary to verify. this approach and 

find adequate solution for di_spersion suppressor, chromatic correction 

etc. to achieve a good parameters in tau-charm collider. 
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EeJIOIIIHU.KHll TT.ct>. 
0 perun13au.un·MarHHTHoii CTJ>YKTyp1,1 c-r-cpa6pnKn, 
noa·B~JISIIOU\~H pa6oTaTb co ,cxeMaMH nJIOCKOfO nyllKa 
H MOHOXpOMaTH3aU.mt 

E9-92-187 

TTpeAJIO)KeHa MarHHTHaSI CTPYKTypa c-r-cpa6pnKH, noJBOJIS110ll\aS1 peanuao
B3Tb KaK cxeMy c IIJIOCKltM nyllKOM, TaK u cxeMy c MOHOXpoMaTHJau,neii:. llaCTHU. 
no 3Heprnn. TTepexoA OT OAHOii cxeMbl K APYi;oii ocyll\eCTBJISieTCSI nyTeM JHalln
TeJibHoro (B 20 7 30 pa3) H3MeHeHHSI 3MHTTaHCa nyllKa H CMeHbl nOJI.SlpHOCTH 
_KBaApynoJiett B MnKpo-6eTa BCTaBKe. PerymtpoBKa 3MHTTanca B MarHnTnoii 
CTpyKType AOCTnraeTCSI KaK 3a ClleT H3M_eHellHSI Ha6era cpa3bl B '3JieMeHTe nepu
OAH~_HOCTH, Tai< H 3a ClleT HCnOJib3~BaHHSI BHrr~epoB. 

pa6oTa BblnOJIHeHa B Jla6opaTOJ)ltH SIAepm,ix npo6JieM 0115111. 

Coo6~1.1em1e Q6,,e;v111e1111oro 1111cnnyrn IIAepHblX HCCJlejJOBa1mii. ,Uy611a 1992 

TTepeBOA asTopa 

Beloshitsky P.F. E9-92-187 
Notes to a Tunable Lattice for Realization Flat Beam 
an~ Monochromatization Schefi!eS of Tau..:Charm Factory 

' ' ' 

A tunable magnetiattice for realization flat beam and monochromatization · 
schemes oftau-charm'factory is proposed. The realization is achieved both by 

. changing the emittance of colliding e + e - beams and by changing the polarity 
of quadrupoles in. micro-beta insertion. Two ways of changing emittance are 
used. The first is a change of phase advance in regular cells. The second is using 
of wigglers located in dispersion suppressors in flat ,beam scheme .to increase . 
'emittance and wigglers located in straight sectidns with zero dispersion to 
decrease emittance in monochromatization sche!11e. 

The investigation has been performed at ,the Laboratory of 
Problems, JINR. -

·. Communication of the Joi;II lnstiiute for Nuclear Research.!Dubna 1992 




