
: . 

..--b - 
-- .  _.-.. w  

INP Studies for a Tau-Charm  Factory 

presented by: 
A .Skri.nsky 
Budker INP 

Novosibirsk, Russia 

August 16,1994 

Three options: 

l.Axially sym m etric “round beams” 

. _ z z-1. l()34cm -*s-l 
._, -. - 

- ultimate tau-pairs productivity! 

LMonochromatic: 3 orrlOSS X 20kev 

L 20keV 
: 1 l lo33Cm-2s-1 

- ultimate productivity for narrow ccbar states; 
- extremeiy good resonant-to-nonresonant ratio; _ 
- clean & efficient t&u-tau atoms production 
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LAYOUT OF THE VEPP-5 COMPLEX 
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‘Rwnd beams” fOf maximum (urninosi +Y : m 

+ resonmt exeit~~ion/suppression of h$h ,,oL@ 
dispersion funcfions irl these w@ler sections 

(mechsnical ma nefs/ehamber 
changes - 

position 
to 4brlo*l the orbi@  

* symmetric s&noida/ final focusinq 

* awan in 
at 9” 

of hqe & eqd x&z bd+fin&o 
~oenoid 'entrances; 

* -zero dispersion fundions aS final focus re ;D 
9 

I 

+ ecl,ual x pcz tunes 6~ reach higher $ ; 
9h~ synehrotron OX frequency for higher j 

* curin 
A 

of 
chro 

spherical aherraS;ons 
atkify of F F solenoids; hnd 

* SupPression of coherent beam - beam in&h 
by fhe b&tron tunes of rirp separafion, 
by ~~kin qwtq =p* ) 
by feed a&s; B 
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This “Round Beams” $ion is -prepared 
speCifid)/ for )Ii$iest rate of 

v - 25 per-’ Secand; 

Yfl - 74 per set 

u/“- 70 per SeC 

Ch c armed barions . ..) 

. 
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LAYOUT OF THE V:EP+2M COMPLEX 

SYNCHROTRIIN 

CONVERTDR 



TEST OF ROUlVD 
BEAM IDEA AT~VEPP-2M 

aa- 2op 
-3 

qf= a,‘N loop 
S 

ox - 0.4- 
&f N const 

w 

vx= vz’, Av=o.1-0.15 
1 -41 rv 12omA , L -IS& - 1 03&ri2s-1 

DEC.94 - End of construction 
95 - TESTS 
96 - Experiments at VEPP-2M 
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hyout -of' the VEPP-2M,Round beam, 
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TABLE 1. BASIC PARAMETERS OF THE # - FACTORY 

CIXUMFERENCE, M 35.155 

RF FREQUENCY, MHz 700 

EMITTANCES, CM . RAD 4.7 l 1o-5 

4.7 l 1o-5 

.-- 

ENERGY LOSS, KEV 32.1 

1O-5 ._, -: DIMENSIONLESS DECREMENTS 1.6 . 

1.6 . 1O-5 

3.4 l ’ 10-5.. 

MOMENTUM SPREAD 8.2 . 1O-4 

BETAS AT IP, CM 1.0 

BETATRON TUNES 6.08 

NUMBER OF PPB, E+, E- 2 l loll 

SPACE CHARGE PARAMETERS a1 

LUMINOSITY, CM-~ s -’ 1 l 1o33 

*. . 
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6uf to produce m  aximum of *narrow Psis” . 
- monochromaii&ion ! 
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H$ ~cgwhromdicify & ha" luminody 

problems and ‘yjhys: 

~esonm~ e)tei+dion/hppression of vertical 
dispersion function \F/if h n?axitnum a+ IR 
(to ma)hize VJ’p, wifh minimal 

exci t+ a ion Of VWtic&\ emiffUKe j 
1 

microvedey d&for of hhh (2 microns) 
- resolution for WKKK~~~~,W’ ‘D-meson. 
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Th e monochromatk q&on: 
0 &e pod&$/ b pdu~e narroW resmanccc 

with much lower non-monad admixSure - 
to Stucfy rare and *difficulSc decays 

md to produce 400 &an er second 

QYif +g ye) 
‘1 p c 

.-to search for and study sf 
narr--ow ChXrmonium stases 

( via ~h$e- and duble- pho)on anir;hllall) 

*to Set C-nedrino mass limit 
lower than 1 MeV 

.@aSi@f to &c/y loP" miXbig? 
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CHARMED PARTICLES MASSES , I 

l Df, D,f; At threshold a(e+e- + D+D-) w v2, 
no steep rise li 

kl” for 7+7- 
I 

l D+D- - .atom  (e.m . bound state sim ilar to 7+7-) 
q(e+e- +. D+D,,,) = 3nX21’z/& 
r: N 10-4.r;e .-e .- -8 10m6eV(P - wave!) 
omaa: N’ 5-e ‘l(j-39m2 

l A,, C, - mass; M&=2285 MeV; A4xc= 2455 MeV 
a(e+e- + A&) N const at threshold 

._, -. CT N E 2o,, l 131”; 
( 1 . 

. 

If 131 
2 N 0.2 then 0 = 3Opb; 

. if L = 103% m m 2 N(A& = 3. lo4 . * - 
OMA, 5 o&f N 30KeV 
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0 f n’ e*e’ coIlider$ all masse5 we 
-based on. eledron mass, ad 
its accurhcy iS only Sctiyyj b$t$, 

rpa, l ,  

S 0, we need to prakt IIUSS the 
-s&me wa; Y - to obtain univw~I 

r&+ive scde . 
(b e careful dh beam -beam in t. 
c&used difference 

- 
. 
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LONGITUDINAL POLARIZATION . 

*“Common” opinion of 1960-th: 
in storage rings transversal (e.g. along magnetic field H) 
polarization can be stable - only: 

+ 
S = constant. 

*1969: 
for any closed orbit in storage ring special periodical 

o solution z(e) does exist - out of spin resonances: 

Sn is constant. 

And it is possible to obtain any given angle between spin 
and velocity of the particle at a given azimuth, particularly 

longitudinal polarization 
at the interaction region! _. 

The stability of polarization is very much the same as 
._, -. - in “usual” case. 

*Possible way to achieve@& an cx*mp&): 
to use radial magnetic fields and bend the closed orbit 
verticaly; at the point where the angle between the 
orbit and the main orbit plane becomes equal to 

9 440 ‘-, m 
2 b! 

polarization becomes longitudinal. 

Novosibirsk preprint #2-70 (1970) 
Soviet Phys.Dokl. 15,583 (1970) 
Uspekhi Piz. Nauk 105,441(1971) 

’ My seminar at SLAC - 1973 

. 
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Lon$udinaI phi z x l ion at V[I?pdM 

(experimen+ in de&p) I 

. -  ‘. 
Plain problem - +o exc lude 

- 

9 2 ~2 bunches 
wish arbi h-y  chosen 

6 very ed/lQJ ) / populdw 
helic ifies  (+;o;-j 
bunches 
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. Longitudinal polarization at VEPP-4M  
(experiments) 

Tpol= 10 m in 
Cl ong= 80%  

+fdl enegy ;n~&on 

Main problem  - to fight systematic errors! 
e+ e- 

0 polarized bunch 
m  unpolarized bunch 

* b quark weak interaction ._, -. - 
(via helicity dependence): 

hadrons 

60: -z$w+a+ 

e+e- --+ Y -+ 

*Quasi-real yy physics 
with longitudinally polarized ee 
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