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What can we learn from BEPC.
Search for gluonium or hybrid states.

Study for 7 and v;.

Comprehensive Study for Charm Physics.

Summary
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(able 2, The BES Run Situation

Period Purpose Data

Sep.89-Jan.90 | Debugging & Calibration Run | 3 x10%.

Jan.90-Jun.90 First J/¢ Plysics Run 3 x10°

Nov.90-Jun.91 Sccoud J/¢ Pl()'sics Run 3 x10¢

Apr.91-May 91 Thisd J/¢ Physics Run 3 x108

Nov.01-Jun.92 7 Mass Run 5 pb!
Jun.92-Jun.92 First D, Run 3.2 bt
Dec.92-May 93 Sccond D, Run 7.1 pb-!
Dce.93-Jun.94 ¥’ Run 2.3 pb-!
J uu.04-m3.94 Third D, Run - 15 pb=?
6
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Table 2, The BES Run Situation

Pesiod - Purpose Data

Sep.89-Jan.90 | Debugging & Culibrution Rua | 3 x10°

Jan.90-Jun.90 First J/¢ Physics Run 3 x10°

Nov.90-Jan.91 Second J/¢ Plysics Run 3 x10°

Apr.91-May 91 Third J/¢ Physics Run 3 x10¢

Nov.01-Jan.92 T Mass Run 5 pb~t
Jai.92-Jun.92 | First D, Run 3.2 pb~?
Dec.92-May 93 Sccond D, Run 7.1 pb-?
Dcc.93-Jan.04 ¢ Run 2.3 pb-?
Jau.94- ey 94 | Third D, Run 15 pb-!
é
?x ¢0 j/q_.
4 4
1.4% 0% ¢
-
Spp T
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The Physics Results from BES

m, measurement

(1) First stage, from ey channel

ete- — 7+ 7~
—~— p Vv,
— ety

Background £ 0.12 for 14 ep events

m, =1776.9 3% + 0.2 Mev

Published in Phys. Rev. Lett. 69(1992)3021

(m. = 1784.1 *2¢ MeV, PDG92)

-~ (2) Second stage, from ey, ee, em, ep, UT, [, TT
g Ps t

Channel e er |pm,yumr| ee ep 1 all
Sel.Evts 14 13 12 8 7 n4
BG Evis | 012 | 009 | 024 0.09 | 0.10 | 0.64
EA(%) | 14.0 |- 224 162 | 5.2

M-C | o
ET.(%) | 111 | 21.0 156 | 5.3
2-dim | HE | 3 e I s
Th,eB; | 0.88 | 0.87 0.92. 0.51 | 0.42 | 2.60
(%) M-C ' | -
T, 6B 0.715 3.35
(%) 2-dim X a8

M, . |1776.9]1776.9] 1776.8 [1776.9]|1776.8|1776.9
(Mev/c?)| 83 | 303 08 08 | *0% | X3

m, = 1776.9 *33 + 0.2 Mev
| 17116.4 20.2 £ 0.2 MeV
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Ds Results

(1) DID; production cross section at Vs= 4.03 GeV
using ¢m and K**K modes have an 3.2 pb~!

‘data samples

o(e*e”™ — D} D7) =727 + 227 pb

(2) '}r.‘—hwo cadidates for puerly leptonic decay of D,
ree

have found.

ete” — Dr + D}
BTSN 1D, — KK+ ' (1)
— K-7+

ete™ — D;" + D7

— ¢t — TV (2)
— K+K- %%
@ .
: +1£3 +3§
~ $,2132 MeV
f» 43¢ ~/33 =33 (f" ')
3) D= ¢

+90 +1.7
4'2-/.! - 0.0 t'.o.f/:
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-1
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. —10
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Figure 1: The e*e™ annihilation cross-section in the energy range 1 GeV <Ecm< 10 TeV.
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Figure 2: The energy range of the r-charm Fantory. The ratio R = o(ete™— ‘hadrons’)
[ o(e*e™— u*u=), where ‘hadrons’ include both qj and 7+7~ events. The data are from
DELCO at SPEAR. '
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,*BF. 2 F Com /))'Uduw a [m’ngé. ({‘»/:. faw/bg..‘

[Particle [ Z® Factory | B Factory | 7-charm Factory ]

DY (single) [1.2x10° [1.5x10" [5.8 x 107 (¢*)

D* (") 0.5x10° |0.7x107 | 4.2 x 107 (¢")

D () loax10m |03x107 |1.8x107 (4.14 Gev)

7¥r~ (pairs) ] 0.3 x 10" [ 0.9 x 10" | 0.5 x 107 (3.57 GeV)
| 2.4 x 107 (3.67 GeV)

3.5 x 107 (4.25 GeV)
7% — o 1.7 % 100
v — —_ 0.4 x 10'°

Table - Comparison of the r and charm yearly samples at several future ete~ colliders.
The assumed integrated luminosities are 2 fb=! (Lyeer = 2 x 10°? cm=2sec™?; 6.2 x 107 Z%'s)
at the Z° Factory, and 10 fb™! (Lpeer = 10 cm=?sec™?) at B or r-charm Factories.
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Table

Yeduced Sas[w{uﬁ ¢ erryovs

Examples of the expecled precision at the 7cF for some r parameters. Somc
improved estimales from preliminary analyses are indicated within brackets.

Parameter Present accuracy | rcF sensitivity

m, 0.3 MceV 0.1 MeV

m,, < 31 MeV 2 MeV

Beu - 1% 0.1%

B, 3% 0.1%

Bx 34% (12%) 0.5%
[9r/94] 0.6% 0.1%
|9/9¢] - 0.6% - 01%
Pew 6% 0.3% (0.03%)

& 20% 3% (0.2%)

h., 22% 0.3%

N & - 40.03 (£0.002)

" - 15%
B(r= = n-nuv,) <3x10-4 10-¢
B(r= = 1=X) < 2% 10-8
B(r~ — 31%) <10t 10-7
B(t=— u~7) <4 x10-% 107
aY <0.1 0.001

d? <6x10%e¢cm 10-7 e cm
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'Tigure 2: The energy range of the 7-charm Factory. The ratio R = o(e*e™ — ‘hadrons’)
| o(ete™ — utp~), where ‘hadrons’ include both q7 and 77~ events. The data are from

DELCO at SPEAR.
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103

10

® glueballs, hybrid exotics and hybrid charmonium
b excited ¢ and D states
b semi-leptonic D decays to O(1%) precision
> 7 decay Br's to O(0.1%) precision -
o A, L., =, 0, etc. decays to O(5%) precision
> V-A structure in r decays comparable to precision in pu decays
& doubly Cabibbo suppressed D°, D*, D¥ decays to O(3%) precision
> pure leptonic D decays, fp and fp, to O(2%) precision
> 7 — eX lmit =~ 10~%; constraints on v, masses below 1 MeV/c?
o D°D° mixing at SM level, 16-5
o rare 7/D/i<) decays (LFV, FCNC, etc.) to limits = 10-7 — 10-8
o direct ¥, mass limit ~ 2 MeV/c?
b CP violation in D decays at SM level
b CP violation in A,Z decays at SM level
o ?7?
> 7?
> 7?
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