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OUTLINE 1

e Introduction

e Latest results on S-wave charmonium decays
vJly=> ppbar, nnbar
vI/y>3n
vy'>vP decay
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BESIII Detector

! - F

BESIIII detector: all new ! 8

CsI calorimeter

Precision tracking

Magnet: 1T Super conducting

|

5100
(2373}
1300

564
4100 750
C
onductor MG~

Time-of-flight + dE/dx PID

)V!DC: small cell & Gas:
He/C Hg (60/40), 43 layers
0,,=130 pm
o /p =0.5% @1GeV
dE/dx=6%

or = 100 ps Barrel
110 ps Endcap

Muon ID: 9 layers RPC
= 8 layers for endcap

EMC: Csl crystal, 28 cm
AE/E =2.5% @1 GeV
oz = 0.6 cm/VE

Data Acquisition:
Event rate =4 kHz
Total data volume ~ 50 MB/s
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Data samples

= So far BESIIlI has collected : (10

. 2009: 106 Million ' 5o wem Jhy
. 1 160 ’
»  2009: 225 Million Jhy 60—y
e 2010-11: 2.9 fb=1 y(3770) 120
(3.5 x CLEO-c 0.818fb™?) =

« May 2011: 0.5fb~* @4009 MeV for | 60
Ds and XYZ spectroscopy " l
M. = _'

20
0 .

= BESIII will also collect: MKII CBAL BESI BESI CLEO BESII

e more Jy, v, y(3770)

e data at higher energies (for XYZ

searches, R and Ds physics)
, Oct4-7, 4 |
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High precision

Q BESIT: Br(J/ b —pp) = (2.26+0.01+0.14) X 10-3 (PLB591,42) ¥
0 FENICE: Br(J/ b —>nn) = (2.31+0.49) X 10-3 (PLB444,111) 3

WG 11 Darmc'l-grlf NrtA 7 5
- 201 Suffermg fr'om a large error ==y




[Preliminary results of J/y—pp, nﬁ]

z FBooof 8000
k) r = r ¥}
55::-:::— Emmf Fud 7000 E_
7 Ssoof L e Data
2000 F 6000 .
2 = _F . Inclusive MC sample
i‘s:m:— Z 5000
[ I,‘.'":' = E
C @ 4000 &
Hm:_ L) ! i é 3000 ; -
mL# N
1?: E
R L T EE: s::l Ly T
Da‘ra E(m) (GeY) N hit in 50-degree cone
J / v—p nr- control sample Angle between n and recoil direction of

'{_ﬂ BESTIIT Pr'eliminar'y Results
| B(J/y—>rn)= (207 + 001 + 0.14 )103
B(J /y—pp) = (2.112  + 0.004+ 0.027)103

B(J/y—nn) =~ B(J /y— pp)
g indicate a phase ~ 90° between strong and e.m. amplitudes i

PDG
B(JA\y—ni)= (2.2 +0.4)-103
B(J A\y—> pp) =(2.17 £0.07)-1073
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[Measuring the phase between strong and em amplitude ] !
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with non-resonant continuum
e y('e)

2 E_ ACl):OO (\
— A d =90°
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Jhy, y'=23n

= 3mis the largest hadronic decay = Highly suppressed in y deéays -

modes of J/y B(y’>37)=(0.00168+0.0026)%
B(J/y=23m)=(2.07+0.12)% (large error due to limited statistics)

R= B(y'>3n)/ B/y>3m) <1%<<12%-2>prn puzzle

QWG'11, Darmstadt, Oct4-7,
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*  resonance

B(J/y—>3n)

Ny - €xc - €ig - BE(10 = v7y)’

(2.137 £ 0.004 (stat.) 99

(syst.)) x 1072

B(y’—>3n)

5 (2.14 £ 0.03 (stat.)*512

(syst.)) x 107

R=B(y’>3n)/ B(J/y=>3n)

(1.00 & 0.01 (stat.)Tpoe (syst.



¥ PWAwill be performed

to investigate the intermediate resonances

min’) [GeV?/cY

Y & o8
LI .-

)

E Events/2.4 MeV/c?
.

I L "
2000 |- “!;‘dwx

1000 -

rr1[r:':|tD',|1 [Gev2/cd

Everts/ 2.4 Me\/c:
Ly WY
=




=— e 1 ,'r... =rrrm——— o T S e e i A
|.. S [ _ ....,__,i,...._... i

\|1—>y P(ho,n Tl) arise surprlse -

V—y P are important tests for various mechanisms:
Vector meson Dominance Model (VDM); Couplings &
form factor; Mixing of n-n’ (-n.); FSR by light quarks;
12% rule and “p ® puzzle”.

AN y
J — | S
M {LEEesvy) nory YO W2S) SOOI —
theory experiment
Br((e®) } CLEO-c: J/ b, ¥, 0" >y P
o ri(cc)—~+n _
|  Rce) = Broooan) Ry, = (21.1+ 0.9)%
o No Evidence for v -y n® or yn
S LO-pQCD Br(y' —yn’ )=(1.19 + 0.09)%
‘ U R, < 1.8% at 90% CL
R.,pf T~ RJflu l
i Ry << Ry
- PRP 112,173 (1984) PRD 79, 111101 (2009)
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(First observatlon) (First observation)

0 ==
i R Sl ESS E 0.05 0.1 015 02 025 03
.4 o.|5 ol.s 0.7 0.85 c?.lg 0.55 1 1.05 Rw, — 110i038i007% << RJ/W

Mass (GeV /c?)

B(y) x10°] | B(JAy) [x10-] Q (%)
1.58+0.42 0.35+0.03 45+1.3
1.38+0.49 11.04+0.34 | 0.13 +0.04

12649 52.8+1.5 2.4+0.2

| Possible interpretation: Q. Zhao, Phys Lett B697, 52 (2011)
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@ First reported by Crystal Ball in 1982 fr{}m radiative decay of gw

b M (28) = = 3.592 GEVfCE
- B{@f — 1me(2S)) = 0.2% ~ 1.3%

@ Published results about 7¢(2S5):

» BT — K*1.(2S),10(2S) — KsK*=nT Belle

>y — 16(28) — KK+ 7T CLEO
» vy — ne(28) — KsK*nT BaBar
» ete — J/ycc BaBar

@ Averaged value:

» M, 25 _35331:&15Mevfc9
- F,}cizs}_‘|23:|:31 MEV;’EE

@ BESIII: B(w — me(28) =4.4+09+28 x 10—4 —

n 9VV supposed to be highly suppressed by HSR
ngh decay rate of n'.2>VV predicted by Q. Wang in arXiv:1010.1343
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The upper limits obvious smaller than the

predictions, disfavor!
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B*P (" — . — TVVT
(1077)

Vo N{v

wp(

(=V V) B9 5V V)
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19.2 14.3
152 16.5

12.7
19.6
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.1 N6.4~.28.9

5.4 7.9~35.8
2.0 2.1~9.8
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Search for P and CP violation in
n/n/m 2nm

" nJ/M/M'=2>nn violate the P and CP , provide an excellent
laboratory for testing the validity of symmetries, because

= The branching fractions of potential processes, for
examples via weak interaction, less than 10-1°

= The detection of these decays at any level accessible
o today would signal P and CP violations from new sources

= »See references:

N??%“x @quskog and E. Shabalin, Phys. Scr. T99, 23 (2002)
N e S abalin, Phys. Scr. T99, 104 (2002).

a—l
=Such kmd of sear'ch benefl’rs from 225M J/vy data
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Numerical results

- iy -
EEE RS SEain

»
-
Process N&E e (%) Tgys (%) S BUF Bha
n— T 48 54.28 7.3 0.80 3.9 X104 1.3 X 1072
n' —ata” 32 53.81 8.6 0.1c 55X 1077 29x 10773
N — ww 92 25.27 27 1.50 1.3x 1074 6x 1074
n— 77’ 36 23.75 8.6 0.60 6.9 X 1074 3.5x 107
' — 707" 110 23.18 8.5 2.60 4.5 X 1074 9 X104
N, — 7070 40 35.70 28 0.1c 42 X 10753 4 X104




summary

» BESTIT is successfully operation since 2008:

1. collected huge data samples at J/wv, v', w(3770),
and y(4040).

2. more data (also at higher energies) in future.

‘? Important results obtained on S-wave
~ charmonium J/y, v, n., 1(25)

TR e
i f -
w .
1 :

exciting/interesting results are coming.
?‘_ﬁ* — QWG:ll, Drstadt, Oct4-7, 18
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many thanks for your attention |
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