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h BESI and
BESII
Detector Ecp(GeV) Physics Data Sample
3.007 J /1 7.8 x 10°
3.686 $(25) 3.96 x 10°
BEST 4.03 Dg, D 22.3pb~!
3.59, m, scan M, Apb !
2-5 GeV R scan | R, aggp. g-2 | 6485 points
1(25) scan res. para. 24 points
BESTI 3.097 J /1 58 % 106
" gean res. para. ~ 2.2pb~1
3.686 $(25) ~ 14 % 10°
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P(2S)Hadrenic_Decays

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

c STEETEY !
YO o ol
= : ization :2 Y

c af DOOOD Y 3.1 CeV

c W OTTOTY i
i T X
®(0) M‘Eﬁ'ﬁm HADRON | ;

R ol OO0 3.7 GeV !

B(¢ — Final State) x I'(¢ — Final State)

Bl#(25) - X +Y]  Bl[#(25) = ptp]
BlJfy - X+Y]  B[J/¢— ptp-]

flas(s)) = (12.24+2.00%



R=B (v — X)/B (i — X

0.35
Experimental 2 -
P 0.315 | S oy Fublished
)
Results -
028 | S
BESI : T
4 M QKZS) 021 | |
I <
<1 - . E
~ i - DY
ALY =l - .
E o, NN "
E < I 3
0.14 whtd IR E] .l.llll.l.l.ll*.l.l lll.ﬂ.l.llll.l Fl.ll.l.lﬁlll.l.l.llll.l.l.llll.l.l.llll.l.l.llll.l.l.llll.l.llll.-
o » :5\
L
'y s =
ot [ | o 1 .. S YR AU N ) NSO
=R $ N2
¥ ™
0.07 | = L5
* o~ 5 D; Y
¥ (?:q a ™
0.035 |
+ x5 g
o ¥ ¥
(g
0 o ©




=7——=ﬁ y \\ AE"";'

- = : &
—~ - » -

orr Puzzle

VP states like p7 and K* K are strongly
suppressed.

= First seen by Markll with suppression
factor ~20.

= BES finds suppression ~60.
= BES also finds suppression in VT channels
= |mportant to measure other channels
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New channels with @w’s and @’s
o ) +wnta” < alataw AT
o ) =+ bfaT S wrte™ = wlntamata (*)
o ¢ =+ wf(1270) = wrta™ — alata~w T (*)
o 2 wK K™ = a'nta~ KK~
o) = wpp > wlata PP
o = gntnm — KTK-mtn
o = ¢fH(980) = gpatan~ - KTK - wata™
o)) 5> dK K- - KTK-KtK~
o)) — ¢pp - K"K pp

Using 4 M BESI sample.
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Results
Qn = 22 (%)

¢pp 012+ 0.06 £0.02 | 0.45=x0.15 26.7 £ 16.2
< 0.3 < 37.8

B(fo(980) — w7~ ) = 0.52
Q =B(2S) - h)/BI/y - h)

Accepted by Phys. Rev. D
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Radiative decé‘ys\ IRto two pseudTmcalam —
mesons

Radiative decays also expected to obey 12% Rule.
Study @(2s) - ymtntyK K-bar, and y nn.
Charged modes:
« 2 (4 for K4 K¢) oppositely charged tracks; = 1.
e Use PID and kinematic fit. Prob > 1%.
- Separate 11" 1T and K™ K™ based on chisquare probability.
Neutral modes:
e = 5YV. Prob > 1%.
e use 6C kinematic fit on all combinations. Select best.
- also require [M,, - M| <70 MeV; |[M,, - M, | <70 MeV

Using 4 M BESI sample.
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Radiative decays into two-pseudoscalas

Mesons
|Mode | B(x10)
¥(28) — vf2(1270) from yn 7w~ 2.08 £0.19 +0.33
¥(28) — v£2(1270) from yr " 2.90 £ 1.08 £1.07
¥ (28) — vf2(1270) from mm 2.12 £0.19 £0.32
28) — vf0(1710) — o from ¥~ 0.301 £0.041 £ 0.124
1(25) = 7f0(1710) — Yy from yr* + T
¥ (28) — vfo(1710) — yKTK ~ 0.302 +0.045 £ 0.066
¥ (28) — vfo(1710) —» yKsKs 0.206 £ 0.094 £+ 0.108
[Final state | B(4(25) —+)(x107%) | B(J/¥ —)(x1077)| B(v(28))/BUJ/Y)|
~+F2(1270) D12 +0.10 £ 0.3 138 £ 14 (54 +30)%

yfa(1710) — v KT K~

0.202 + 0.045 +0.066

4257 55 [8]

(1.1750)%

Decays are consistent with 12% rule.
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Mesons

Mode | B(x107%) | B x B(#(2S) — yxc0,2)(x1077)]
Yeo — T m | 2.79+0.32+0.57| 2.424+0.28 +0.44
ez — oo | 0.98 £0.27 +0.56| 0.67 +0.19 £ 0.38
X0 — 71 202+ 0.84+059| 1.76+0.73 +0.49
Xe2 — 77 < 1.37 < 0.93

Flavor SU(3) symmetry predicts branching fractions to
7P7P and 17 np should be same except for a phase space
factor and a barrier factor p+b .

Prediction:
B(Xco - 1M)/BXco - °71°) = 0.95

Our measurement:
B Yo A Bbr s = er?) ='0.73 7 0:30=:-0:2b

Radiative decays into two-pseudoscalafe..=

Accepted by Phys. Rev. D - G



W(2S) Scan

Purpose: Improve accuracies of Q(2S) parameters: I,
Chs T Trarg B(D), B(W), and B(TT" 1T J/).

Group yr T'(KeV) Tw(KeV) Blpp)(10™%) Bz =~ J/¢) (%)
MARKI 75 228156 2244156 93+16 3214
SPEC 75 7.7+1.7

DASP 79 202157 9.9+ 3.2 366

E760 92 306439

E760 97 8.3 + 0.86 28.3+29
E835 00 74+ 0.53

PDG 00 277131 10.3+3.5 31.0+28

P(2S) - p* u-and WY(2S) - 1 1T J/YP are important
for identifying W(2S) decays in B-factory and other
experiments.



Scanned 24 energy points from 3.67 and 3.71 GeV.
Integrated luminosity = 1150 nb-!

Four channels: ¢(2S) - hadrons, #* u-,e*e,and 7mr J/y
For number of 77t/ 3/, fit 71 71 recoil mass spectrum.
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Fit observed 0,(W), O;y, (W), 0,(W), and o,,(W).

Include resonance and continuum production plus
Interference, beam spread (4A), ISR and FSR.

AssumeF==F =:[=70:3885 . = Er-F = F o
Determine Iy, ', Ty M(W(2S)), A, and R.
Results:

- R =2.15%0.17 consistent with BES R
measurement (R = 2.25 = 0.06 at 3.55 GeV).

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




Fitting Result

Parameter

BES

MARK |

PDG2002

[, (keV)

264 + 27(10.1 %)

228 *+ 56 (24.6 %)

300 + 25 (8.3 %)

[, (keV)

258 + 26(10.1 %)

224 + 56 (25.0 %)

rﬂlTJ W (kGV)

85.4 + 8.7 (10.1 %)

[, (keV)

2.44 +0.21 (8.8 %)

2.1+0.3(14.29

%)

2.19 +0.15 (6.8 %)

B, (%)

97.8 +0.15 (0.16
%)

98.1+0.3 (0.31 %)

98.10 +0.30 (0.31
%)

32.3 + 1.4 (4.4 %)

32+ 4 (12.5 %)

30.5+ 1.6 (5.2 %)

B T d /W (%)
B, (%)

0.93 £ 0.08 (8.5 %)

0.93 +0.16(17.2

%)

0.7 +0.09(12.9 %)




Discussion

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

< Improved precision

B,(%): 0.31 @&—» (.16
Brnyg(%) 5.2 @&—> 4.4
B,(%): 13 &—> 5

% First measurement of I —t

Phys. Lett. B550, 24 (2002)
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BES obtained 14 M
P(2S) events.

Now CLEOc will run
at P(29).
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14M P(2S) (preliminary)
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KT A A-bar

Color octet mechanism (COM) important for P-wave quarkonium
decays.

G. T. Bodwin er a/, Phys Rev. Lett. D51, 1125 (1995).
H.-W. Huang and K.-T. Chao, Phys. Rev. D54, 6850 (1996).
J. Bolz et al., Phys. Lett. B392, 198 (1997).

BES I' (X.o) agrees with COM.
Phys. Rev. Lett. 81, 3091 (1998).

COM and a nucleon wave function give reasonable agreement
with BES I" (x.; —» p p-bar) and other results.

Generalizing to other baryons, the partial widths of other
baryons can be predicted:

e I B s (T ) 7 S I e o o [ o= 1) 1 0] s goment= V0 )
S. M. Wong, Eur. Phys. J. C14, 643 (2000).




Xcy - A A-Dar

Here we study:

W(2S) » V¥ — YA A-bar |
- YpTT p-bar 1. e

Select events with 4 e el

charged tracks and > 0 3 s+ 7 L Ea T

9 ¢ _. LI .
y S' : ' T .}: - M -

Use PID for charged Eoqaf L
tracks. Prob > 0.01 OO A T
4C kinematic fit. Select IV A
smallest chi-square and At

require Prob > 0.01. SO e

/5 FRVRTTRTUTTIP POPT POV 1

1 12 14 186 18
% p mass (GeV/c)

See clear A A -bar signal.



Xcy - A A-Dar

40 = -
Select events around cluster. I
See clear lambda peak in m(mp). ol ]
m, = (1114.3 £ 0.5) MeV/c2. 3
=
2 _
Agrees well with PDG. £
10 .
. W b b teg
11 1.2 1.3

n'p or t'p mass (GeV/c?)



Entfies/20MeV/c’

Xcy —» N A=bar

Plot m(A A -bar)

50 e R
RO _— =
40 |
40 L E
o
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% 30 | -
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20 | = 3
i b 20 F =
10 - +
0 L L rh I_m L 1 1 1 1 I 1 1 U .-_
3.2 33 3.4 3.5 3.6 37 o s e : 2 B Eh
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Sideband background Monte Carlo Comparison
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Xcy —
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A AN-Bar

Main physics backgrounds:
P(2s) - A A-bar

225 059 bgF
e D AR T

Fit;

Monte Carlo background shape.

Background level floating.

- Fix X.; widths to PDG values.

- Use Monte Carlo mass

resolutions.

- Fitted masses agree with PDG.

50
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Entries/20MeVic®

20
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Xc; >N A--bar ‘

For N(¢A2s) use ((2s) — it I/, I/ Y- p p-bar.

Results :
Many systematic errors cancel.
quantity X0 Xel Xc2
pobs 15.2142 9.0135 8.3137
e (%) 6.07 £ 0.24 6.65 £ 0.25 6.09 + 0.24
Ny(2s)(10%) 14.94+1.2
B(A — 7~ p) 0.639 + 0.005
B(1(25) = vxes) (%)| 8.7+0.8 8.4+ 0.7 6.8 + 0.6
B(xes = AA)(107%) | 47513 +10  26730+06 33H5+0.7
ob
Mobn= I/ 1826 + 44
Exta=dy () 17.88 £ 0.12
— B(Xo, — p p-bar)(107) 2.2 £ 05 0.72 £ 0.13 0.74 *
N 10

Preliminary!
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n. Parameters

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

But n. mass not well determined: PDGO2 CL =
0.001

WEIGHTED AVERAGE
Po70 7+ .5 I{EFTDFSGEIJEd b}"18:| e .

L .
b o o . 9 o o o © o o © o o o o © o o © o o

i

i

BHEE) - ©0 o ° 2% 0 o 5 5 o o o o @ o o o o o o o o

Hgk

T | [

-+ - BAl .- DOF BES 1.7
~ .-~ - BRANDENB.. DOB CLE2 = 01
- - — ABREU " 98Q DLPH . 58 -
—f—- e . o ARMSTRONG 85F E760 - 7.7 -
<= - - - BIBELLO g1 DM2 785
<= - - BA . B0B MRK2 - 38
- - - - BAGLIN - B7B SPEC 18 .
oo - BALTRUSAIT...86 MRBRK3S - 01 -
- GAISER 86 CBAL D9
v -HMEL . &DB MRKZ D1
o 293
- ... . {Confidence Level D.0O01) -
- 'POB0  2OB0 2970 2930 2990 2000 2010 30200




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

Data Sample 78 x 10° J /¢ 3.79 x 1059(25)
ottt yrto Tt
Studied vy KTK~ yrta KK~
channels vK$K*n¥ vK3K*7T
véd(— YKTK-K*K™)| vK*K-K*K-
~vK+ K n°
M,, (MeV) | 29766+29+1.3 |29758 £3.9+12
2976.3 £2.3+1.2
T, (MeV) 1.0+81+41




Width Measurements

Exp. Type Year| Value (MeV)
Crys. Ball | J/¥, ¥(25) = vX |1986| 11.5+4.5
MARKIII | J/¥ —vpp | 1986  10.17330
SPEC P — Y 1987 7. OJr

E760 oD — ¥y 1995 23. 9+12 0
BESI | J/4,9(2S) — vX |2000|11.0 & 8.1 + 4.1
CLEO TeT — vy 2000 (27.0x58+1.4
PDG2002 2002 16.073-8




Wy, EEN
» y

A measurements Wlth BESII 58 M J/y
sample

Channels: /Y-y ne, Ng - K*KTTrIT , 01T
TeTr, K- KO 1t/*, @@ and pp.
Use PID for 1/K/p separation.

Select events based on chisquare from
kinematic fit.

Use Upiss = Emiss — Pmiss @Nd P2, (transverse
momentum relative to y) to remove 1P
background.
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The World J /1) Samples (10°)
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M(n) =2977.5 #1.0 £1.2 MeV/c?
(n;) =17.0 £3.7 £7.4 MeV/c?

PDG
M(77c) = 2979.7 #1.5 MeV
/_(,7()) = 160 +3'6_3_2 |\/|eV

hep-ex/0301004
Accepted by Phys. Lett. B,

Ll
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ReSUIES Preliminary
PDG Value 2979.7+1.5MeV PDG Value 16.0°21 MeV
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= Measured (2s) decay modes containing w's and ¢'s and radiative
decays to two pseudoscalar mesons.

These provide more information on 12 % Rule.
= Scan results improve on Y(2s) resonance parameters.
First measurementof I' ..., -
= New preliminary results on B(x,; - A A -bar)
= New 14 M ¢A2s) will provide many new results.
= New /7. mass and width:
M(n.) =2977.5 £1.0 £1.2 MeV/c?
(n.) =17.0 £3.7 £7.4 MeV/c?

L
iy an

v | ~




