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Introduction = BES
CM Energy ranges from 2 to 5 GeV

Luminosity atJ/y~ 5x103°cm=—2 s !

Detector Performance: Muon Counters
Detector | Major parameter BESII :
VC Jﬂ:y(ﬂm) 100
Ozy(ptm) 190-220
MDC Aplp (%) |11+ 7
O4E/ds (50) 8.4
BTOF or (ps) 180
Litten (111) 3.9 - 2.0
ETOF or (ps) 790
BSC | AE/VE (%) 23%
o,(cm) 3 3
ESC AE/ VE (%) 21%
i counter gz(Cm) 5.5

DAQ | dead time (ms) 8




v(2S) Hadronic Decays

Expectations: T. Applequist and D. Politzer,
Phys. Rev. Lett. 51, 43 (1975).
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Results

BESI :
4 M y(2s)
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o Puzzle

VP states like pz and K* K are strongly
suppressed.

= First seen by MarkII with suppression
factor ~20.

= BES finds suppression ~60.
= BES also finds suppression in VT channels




New channels with o’s and ¢’s

o ) 3 wrta” = alntaatw

o ) —+ bnT 5 wrta™ — alrtawta~(*)

o ' — wf(1270) = wrta™ = wVata~ata(*)
ot 2 wK K™ & a'ata~ KTK~

o o' = wpp = Tt T PH

o o = drtaT - KTK~wtw~

o o) — @fp(980) > T - KT K- wfa~

o ) — KK~ — K*K-K+K-

o — ¢pp = KK pp
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=Charged tracks

o Good vertex

o Sum charge = 0

ocos <0.8

o PID (dE/dx & TOF): Prob > 1 %
=Neutral tracks

o at least 2 photons

ocos #<0.8

oE  >50MeV
=Kinematic fit: Prob >1%
*Prob,,.(signal) > Prob,, .(bg)
=Cut J/w background from y(2s) —»znl/ v




— {25) = ¢ fy

Nevents= 18 .4 +6.3
Mass = 0.980 + 0.009GeV
Width= 0.045 + 0.030 GeV
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B(#(25) = ¢f)) = (1.1 £ 044+ 02) x 1074
using B(fo(980) = n "7 ™) = 0.52




— {25) > wrtw~

il T

Events/10MeV

10~

0.70 0.95 1.20 1.45 1.70
mir'T ) (GeVid)

B((25) - wrtn™) = (4.940.6 :0.8) x 1074




Results - Preliminarv

Qn = F22 (%)

372(950)

dpp 0.12 £+ 0.06 & 0.02 0.45 % 0.15 26.7 + 16.2
< 0.3 < 57.8

B(f0(980) —» =77~ ) = 0.52

Q =B(y(2S) > h)/B(J/y —h)



B (v — X,B (Jiy - X)
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w(29) Scan

Purpose: Improve accuracies of w(2S)
B(h), B(n), and

parameters: T, T'y, I, T' 55

B(n* 7™ J/y)
Group yr ['(KeV) Tw(KeV) B(up)(107%) B(zTx~J/¢) (%)
MARKI 75 228456 224 +56 934116 3244
SPEC 75 7T7X1.7
DASP 79 202457 9.94+3.2 3616
E760 92 306+ 39
E760 97 8.3 1+ 0.86 283129
E835 00 744+ 0.53
PDG 00 2774+ 31 103135 31.01+ 238

Scanned 24 energy points from 3.67 and 3.71 GeV.
Integrated luminosity = 1150 nb™*



For number of y(2S)—n*n J/y, fit ntn~ recoil
spectrum.
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W25} —hadrons

W25} =TT A

YWZS) —p'p

367 3.675 368 3.685 369 3695 3.7 3705 371
E_(GeV)
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Fitting~ - -
- Fit observed ¢,(W), o (W), o.(W), and
o (W).
. Include resonance and continuum production

plus interference, beam spread (A), ISR and
FSR.

+ Assume P =1, =T /0.3885, T, =T, + T +
.+ T
» Determine Iy, T'),, T 3,0 M(w(2S)), A, and R.

nr Iy

« R=2.29 + 0.17 consistent with BES R meas.

(R = 2.25 + 0.06 + 0.16 at 3.55 GeV).

- A =1.298 + 0.007. Agrees with expected
beam spread.




Fitting Result

Preliminary
BES MARK |

T, (keV) 228 + 56 (24.6 %)

[', (keV)

L. Jw (keV)
[, (keV) 2.1+0.3 (14.29 %)

B, (%) 98.140.3 (0.31 %)

B, 1, (Vo) 32+ 4 (12.5 %)

B, (%) 00/(.33 +0.16(17.2 | 0.7+0.09(12.9 %)

" Te(keV)




Discussion

+ Width variation
['(keV) :300 =—p 264.5(12%)

“ Improved precision
B, (%): 031 @&—— (.2
o J/\V(% ) 5 2 o= 4 4
B,(%): 13 @=—> &5

\/

o First measurement of I’

T J/y



n. Parameters

Precise (m,, - m, ) needed for potential models.

But n. mass not well determined: PDGO02 CL =
0.001

WEIGHTED AVERAGE
2979.7+1.5 (Ermor =caled by 1.8]

|

2
4
---------- BAl ODDF BES 1.7
++---+. BRANDENB... DDB CLEZ DA
—= ABREL 880 DLPH 5.8
— - ARMSTRONG 85F ET78D 7.7
-F - - - BISELLD 81 DMZ 7.5
c .- - - - - BAl 8DB MRK3 3.6
------- BAGLIN g§7B SPEC 1.6
© -+ - BALTRUSAIT.. 86 MRKZ 0.1
- GAISER g6 CBAL 0.8
- HIMEL EDB MRKZ 0.1
793
{Confidence Leval 0.001]
| |

2050 2960 2970 2580 2590 32000 3010 2020



Previous BES Résults
4 My(2S) Sample: Phys. Rev. D60 72001 (1999)
« 7.8 M J/wSample: Phys Rev.D62 72001 (2000)

Data Sample 7.8 x 10° J/¢ 3.70 x 1054(25)
yrtm Tt yrta Tt
Studied yrtan  KTK~ ~yrtn  KTK~
channels vK{K*n™ vK{K*nT
vbd(— VKK KTK™)| AKtK K+ K-
~K+ K m°
M, (MeV) | 20766+£29+E13 |29758 £3.9+ 1.2
2976.3 £2.3+ 1.2
T, (MeV) 1.0+81+41




Width Measurements

Exp. Type Year| Value (MeV)
Crys. Ball | J/¢,¢(2S) — vX |1986| 11.5+4.5
MARKII | J/y —~pp |1986|  10.17330
SPEC op — vy 1987 7. Oﬂg
E760 pp — Y 1995 23.911%0
BESI T/, %(28) — X |2000|11.0 £ 8.1 £ 4.1
CLEO TeT — Yy 20001270+ 5.8+1.4
PDG2002 2002 16.0735
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nc measurements with BESII 58 M J/
sample

» Channels: J/y—y ne, nc— K*Kn*n™, ntr
ntn, K- KOrn/*, dd, and pp.
- Use PID for =n/K/p separation.

. Select events based on chisquare from
Kinematic fit.

» Use Upiis = Eniss— Pmiss @nd P2, (transverse
momentum relative to y) to remove =Y
background.
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The World J/v Samples (10°)
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Events/10MeV
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g T, X N —

R ~—

mm

Combining channels
M(no) =2977.4 +£0.9 £2.6 MeV

chisquare/dof =
5.3/4
I(ny) =15.7+3.8 £10.0 MeV
chisquare/dof =
2.0/4
PDG

M(nc) = 2979.7 +1.5 MeV

Eens =602 eV



Year 2002 y(2S) run

/

01.11-02.3

BES obtained 14 M :2

121
101

v(2S) events.

Plan to obtain 24 M
events total.

MARKI Markll Crystal BESI BESII
Ball



Preliminary look:
W(2S) — vy, JAy = I'T
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Yy mass (GeV/cz)
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Summary -
=Measured w(2s) decay modes containing @’s
and ¢’s. These provide more information on
12 % Rule.
=Scan results improve on y(2s) resonance
parameters. First measurement of I' __; s
=58 M J/w sample gives improved 1 results:
M(ny) =2977.4 £0.9 +£2.6 MeV
I(ny) =15.7 3.8 £10.0 MeV
New 14 M y(2s) (— 24 M) will provide many
new results.
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