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Outline

* A very fast introduction:
BEPCII & BESIII

e Recent charmonium
Results:

— Observation of h,

— Measurement of
Br(xco,ZQPP)

— Observation of ¢ ,2VV.
« Summary
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Charm energy region
Beslll is special!

Abundant potential physics with BESIII.

See talk by F. A. Harris in this conference for more details.
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Before BESIII ?\n

h. :What’s it? What do we know?
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P, charmonium state (cc)
Predicted for a long while
Non-strong spin-spin
interaction

Only decay via v’ —» n% h,
Mass and product Brs are
from CLEOc (below)

Inclusive Exclusive
Counts 1146 £ 118 136 + 14
Significance 10.0c 13.2¢

M{h.) (MeV) 352535 £ 023 £0.15 352521 £0.27 £ 0.14
B, xB, x 100 422+044 £052 415+ 048 +0.77

PRL101,182003(2008)

Kai Zhu 4



h. :how do we observe it?

DATA Sample: ~106M y(2S) events collected by BES-IIl at
BEPC-ll in March and April 2009

& E1-tagged analysis of y(2S) —» n® h,, Performance of

he —>yn BESIII EMC
@ Inclusive analysis of y(2S) - n°h,  Very important

Csl(TI) energy reso.
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Improve detection
Compare MC with data
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El-tagged y’=>xh,, h.2>yn.

First

BESIII

Events/1MeV

s00f 351

352

353

3.54

obsefvation

Q M(h,)=3525.40+0.13MeV
N(h,)= 3679+319
I'(h,)) =0.73+0.45MeV

:[> Consistent with CLEOc

result:3525.35+0.23
and theoretical prediction.

N B
351

PR TN N T S
3.52

P I T T
3.53

A B
3.54

0 recoi mass (GeV/c?)

BW (signal) convolved with D-Gaus (reso) + background.

The mass and width of h, and normalization floated.

The BG is represented by the =0 recoil mass spectrum in the
sideband of the E1 photon.



Inclusive y’=2>7nh,

observation

S :
g 50000F 000000 eIl BESIII f
— [
%40000:_ N(h,) = 1035311097
5 | By’ > n° h,)=(8.4+1.3) X 10+
=2 30000 B(h,2yn.) = (54.3+6.7)%
200002—
f Consistent with CLEOc result:
10000¢ Br(y’ > n°h_) x Br(h, - yn_)=
0: (4.22+-0.441+0.52) X10-4

L L I L 1 L L | L L L L I L 1 L L I L L
3.51 3.52 3.53 3.54
0 recoil mass (GeV/c?)

The mass and width of h, are fixed to the values obtained
from E1-tagged analysis.
The background is parameterized by a 4th-order

polynomial. BES Collaboration, PRL 104, 132002 (2010)



Y., decays

Color singlet graphs (cT) fory_, —nn

decays.

5 ._ decay width theory[3] PDGO8

and DOZI processes.

Exclusive decay of y_, are a good
laboratory to test the color-octet
mechanism in P-wave charmonium

BRof nn, n'n, n'n'determine
the ratio of contributions from SOZI

[ [ X = T°11°] [ keV 23.5
[ [ x>’ n’]/ keV 1.93
Myo=2nnl /keV | 327
Mx,=>nnl /keV | 2.66

5071 DOZ]

25 +2
1.4 +£0.2
25 +4

6850 (1996)

[3] J. Bolz et. al., Eur.Phys J. C 2:705-71¢
_(1993)

1] G.T.Bodwin, et.al., PRD51,1125 (1995)

[2] H.-W. Huang and K.-T. Chao, PRD 54,

41Qianq Zhao, PRD. 72, 074001 (2005) | 9




Study of xcoﬁn°n° o (M2yy, vy )
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n% and n candidates
Mode X c0 Xe2
7070 | BESIII 1323 £ 0.03 £023 £0.14]0.88 + 0.02 £ 0.06 + 0.04
CLEOc [2] (2.94+0.07 £0.32 +£0.15|0.68 £ 0.03 £ 0.07 £ 0.04
PDG [10] 2.43 +£0.20 0.71 £ 0.08
nn | BESIII |3.44 4+ 0.10 +0.24 +0.13|0.65 £ 0.04 + 0.05 4+ 0.03
CLEOec [2] [3.18 £0.13 £0.31 £0.16|0.51 £ 0.05 £ 0.05 £ 0.03
PDG [10] 24404 < 0.5

BES Collab. PRD 81, 052005 (2010)
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Study of y.2VV, V=, ¢

" v 00and y.,, > o o are Singly OZl suppressed

" %12 09 and g, 20w is suppressed by helicity
selection rule.
" vy ¢o is doubly OZl suppressed, not measured yet

BESII has some measurements on y.,, = ¢ ¢ / ® o already
PLB 642,197(2006), PLB 630,7 (2005)

¢ is reconstructed via K* K-> o is reconstructed via n* - nt°
Vertex information are used to help to select good tracks.
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Study of y.,20¢
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The first measurement of y_,=2 ¢¢,
which is supposed to be suppressed
by helicity selection rule.
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Candidate of ¢,
reconstructed via KK.

Nbg = 537 +7.3
- (o= AED 4+
120 ! Neig= 460+ 21
= massResobatbon = (LOO0 ] [ £ 00
100 :— sigpeak = L0959 + 000017

o 2 & 28

=
T

BESIII preliminary

channel (x107%)  PDG(x10~%)

Yo — ¢ 8.0+0.4 9.3 +2.0
Xel = 0 4.2+0.3 _——
Y2 — ¢ 11.3+04 15.4 + 3.0
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Further check on angular distribution
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Tracking ERIck ncy
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o J/ = KiK® — KK (only Trk. Eff.)
o J/tv =+ K*K = KK 79 (only PID Eff.)
o H29) > 13er > 12K - K) (only PID EFF) Are used as control sample.
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Study of y.,2 0o
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the first measurement of ., 2 oo

oo Ssignals are clearly observed

* backgrounds and non-resonance
contributions are studied with
two-m sidebands.
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First observation of y_.;2 o
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this decay is firstly
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o¢ signals are clearly
observed

backgrounds and
contributions from non-
resonances are studied with
o & ¢ sidebands, and
continuum data.
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Summary

» Some charmonium results at BESIII are
obtained with 106M y’ data collected recently

* Observation of hc from ¢y’ — =0 hc

— First measurement: Br(y'—=>v h.) & Br(h,2yn.) seperately,
as well as the width of h,

— Mass of h, (confirm CLEOC's observation)
* Measurement of y., > PP, i.e.

* Br(yco2 — n® n9), Br(xc02 > n M)
* Observation of y.,2VV

= Aey2 00, 00; (x4 — ¢ O/ow are observed for the first time)
— first observation: y ., wd;

» Further exciting results, which will improve our
knowledge at this energy region, are coming

soon. ks
MESON 2010  Kai Zhu Than



	幻灯片编号 1
	幻灯片编号 2
	Why BEPCII & BESIII?
	hc :What’s it? What do we know?
	hc :how do we observe it?
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	cJ decays
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	Further check on  angular distribution
	Tracking  and PID efficiency
	Study of cJ
	幻灯片编号 16
	幻灯片编号 17

