
I 

-. r,- 
: 

.J 

-a- 
.-- = 

Physics Prospects at 

the Tau-Charm  Factory 

T.Huang 

IHEP, Beijing 

15 August 1994 

1. What can we learn from  BEPC. 
2. Search for gluonium  or hybrid states. 
3. Study for r and ur. 
4. Comprehensive Study for Charm  Physics. 
5. Summary 
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Table 2. The BES ILull SiluaCio;l 

-. -. - 

Perio? Purpose Data 

Scy.S!I-Jan.90 Detuggiug St Cdibrirti& Run 3 x10’. 

JardO- Jun.90 First J/$ I%y&x Run 3 x106 

Nov.OO- Jan.91 Sccod J/1/, Pliysics Run 3 x106 

Apr.Ol-May 91 Tllircl J/J, Physics Ruu 3 x106 . 

Nov.91-Jan.32 r Miss RUIA 5 pl-’ 

J~u1.92-Ju1~92 First D, Ruu 3.2 pb-’ 

Dec.32-May 93 Sccod D, Ruu 7.1 pb-’ 

Dcc.!I3- Jiw.94 I$ Ruu 2.3 Jh-’ 

Jnu.04- 
q 

.94 Tlhl D, RU 1s p6” 
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‘lhb le  2 . The  B E S  R u n  S itu a tid n  ’ 

Peo ioaJ  Pu rpose  D a ta  

S e p .89 -Jan .9 0  D e b u g g i q  S t Cd iL r3 t idu  Ib m  3  x 1 0 ’. 

Jan .O O -Jun.90  First J/$ p l + & U p , 3  X lcP  

Nok90 -Jan .9 1  S c c o d  J/$ P l q G m  R u m  3  x10’ 

A p r .Dl-M a y  9 1  Tkird. J/J, P l lysics R U U  3  x10’ . 

Nov .91 - Jan .9 2  

Jar1 .92-Jun .92  

Dec .9 2 ~ M a y  9 3  

Dcc .93-J~m.94  

.9 4  

I Mass  R U U  5  pb -’ 

-. 
First D, Rcur  3 .2  p b ” 

Sccor rc l  D,  R u a  7 .1  p b ” 

+ ‘R u  2 .3  p t” 

Tl l i rd 0 , R a m  1 5  pb -’ 
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The Physics Results from BES 

n2T measurement 

(1) First stage, from ep channel 
e+e- 3 T+ r- 

- /i-i@, 
- e+v,ii, 

Bidcg~ouncl 5 0.12 for 14 ep events 

inr = . er 1776 0 ‘_ft =t 0.2 Mev 

Pul~lisld in Phys. Rev. Lett. 69(1992)3021 

( 111; = 1784.1 “3:; MeV, YDG’D2) 
--. i(2) s econd stage, from ep, ee, er, ep, p-r, p.p, m 

L 

ClKIlm?l ep e7r /.ITr, /I/“, 7rT 
Se1.lM.s 14 1 :j 12 
BC: Ehls 0.12 0.09 0.24 _a.....-- -- ----- 
lx(%) 14.0 . 22.4 

M-C 
Err.(%) Jiz- 21.0 
2-dim tJJ*! +i.3 

-5. 

Till EiBi Oii -+ - 0.92 
(%) M-C * 
z/!-l EiBi 0.715 
(%) 24n~ ‘8.8;: 

M, . 1’7’76.9 17’76.9 l’i’iG.8 
(Mev/c’) $:t ‘;*; . ‘E .r 

15.G 5.3 ; I 
+p; $2.7 

iii1 
.--I i 

-2.u 
0.42 3.GO 

lllr = 1776.0 , “i*J zk 0.2 Mev 
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Ds Results 

(1) DZD; production c&s section at fi= 4.03 GeV . 
using $7~ axxd l?*°K modes have an 3.2 pbml 

data samples 

. 

++c- ---) D,+D,) = 727zt 227 pb 

(2) FWQ cadidates for puerly Ieptonic decay of D,, 
--- fi w 

have found. 
.-. -. - 

+ D,* 

+ D,’ . 
- r-u 

- puv 
(2) 

. 
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Figure 1: The e+e’ annihilation cross-section in the energy range 1 GeV <I&m< 10 TeV. 
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Figs 2: The amgy range of the r-charm Factmy. The ratto R - o(e+c--+ ‘hackons’) 
/ o(e+e’M p+p-), where laadrom’ include both qa and TV events. The data are from 
DELCO at SPEAR 
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Particlc 2’ Factory 1 13 Factory 1 +-charm Factory 

~ 

3.5 x 10’ (4.25 GeVj 
Jl+ - - 1.7 x 1o’O 
(I’ - - 0.4 x 10’0 

Table * Comparison of the T and charm ycarly’samples at several future c+e’ colliders. 
The assumed integrated luminosities arc 2 lb” (IL,,4 e 2 x 103’cm’%ec”; 6.2 x 10’ ZO’s) 
at the 2’ Factory, and IO fb” (Lp.b = 103’cm%zc-‘) at B or r-charm Factories. 
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Table Examples of the expected precision at the TcF for some 7 parameters: Some 
improved estimates from preliminary analyses are indicated within bracketa. 

Parameter Present accuracy 7cF sensitivity 
f=r 0.3 McV 0.1 MeV 
mu. <31 MeV 2 MeV 
J3 G# 1% 0.1% 
Bll % 0.1% 
BK 34% (12%) 0.5% 

1949A O.G% 0.1% 
19J9el O.G% 0.1% 

Pw G% 0.3% (0.03%) 
. 6 20% 3% (0.2%) 

h WV 22% 0.3% 
%I 4 f0.03 (*0.002) 

e:, 15% 
B(7- -) rrp,) < 3 x 10” IO-6 
B(r- -) I-X) < 2% . 10-6 
B(T- + 31*) < 10-s 10” 
w- -) CL-d < 4 x 10-6 10” 

a: < 0.1 0.001 
a: < G x 10S6 e cm 10” c cm 
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l?:igure 2: The energy range of the T-charm Factory. The ratio R = a(e+e- + ‘hadrons’) 
/ a(e+e- ---) p+p-), where ‘hadrons’ include both qq and T+T- events. The data are from 

.q DELCO at SPEAR. 
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T&k 3: Physic-reach wssus luminasity of the r&arm Factory. 
. 

ruaknosity Pk@ic5+wh pa 1 Ity’s dab 
IQn-f-1) 

lon D &Ebdh, hybrid Bocier d hybrid ChsnaoniUm 
oexdtedJtaadDsMs 

osemi-)eptoP)tD&qsQO(l%)prdcm 
D T decay Br’s to a(O.l%) pcaS&a . 
D ti, %, 04, &, etc decays b 0(5%) precision 
D V-A dructure in r de&s mnparable to precision in p deqs 
D caddy cdibbo uppmucd II”, D*, Dlf decays to 0(3%) precision 
D pure kpbaic (D decays, fo’and /D. to 0(2%) precision 

10S D r 4 eX bit ~lKJ’s; amshaints on u, maSse.s below 1 MeV/c2 
D I?%’ m’Yimg St SM level, Ws 
D rue r/D/i+b decays (LLFV, FCNC, etc.) to limits z 10B7 - lo’* 
D direct U, PDBSS bit C’2 &v/8 

~ch4obtimirrDk~&sMkve~ 

DC&4otiin(h,~deaysrtSMkvel 
D ?? 
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