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Radiative transitions

States with unconventional charmonium properties discovered
about a decade ago, e.g. X(3872),Y(4260), Y(4360)...; nature of
the X/Y states remains unclear.

BESIII directly produces Y(4260) in e+e-->Y(4260)
e*e” collisions; study the Y(4260) state; '
search for new C-even charmonium(-like)
states via radiative transition

e

Radiative transitions between the Y(4260) and the lower mass
charmonium (e.g. ;) IS Important for understanding the nature
of the Y(4260) state.



Radiative transitions @ BESII|I

1. ete 2> v X(3872)
2. ete"2> v Y(4140)
3. ete" 2 vy,

The results in the talk are based on
0.5fb! (4040) at 4.009 GeV

1.9fb!l Y(4260) at 4.23 and 4.26 GeV
0.5fb! Y(4360) at 4.36 GeV



X(3872) Properties:
— confirmed by many experiments
— very narrow (< 1.2 MeV)
— mass Is very close to D*°D° mass
— has JP¢ = 1+ (LHCDb)
— too light to be the y_,(2P)



ete” 2vX(3872)

Search for yX(3872) with
X(3872)-> wnl/y at
E..=4.23,4.26, 4.36 GeV

Summed over all data X(3872)
significance=6.3 ¢

Production in Y(4260) decay
suggestive, but not conclusive

If from Y(4260)
B(Y(4260)- 7X(3872)) _

B(Y(4260)->T*TJ/\y) 0.1
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The mysterious Y(4140)

v CDF first reported evidence for Y(4140) in M(¢] /) from

B* - ¢J/yYK™; the subsequent analysis claim a statistical significance of
more than 5¢. Ref: PRL 102,242002; arXiv:1101.6058

X Belle does not confirm Y(4140) in the same process and two photon
production. PRL 104, 112004

X LHCb reported a null search for the Y(4140) in B* — ¢/ /YK;
PRDSS, 091103

v' CMS and DO studied the same process, an accumulation near 4.16 GeV/c?

was observed, resonant parameters are slightly different.
PLB,734,261; PRD89,012004

x Babar found no evidence for the Y(4140) in the same process recently.
arXiv: 1407.7244

A good candidate for D:D} molecular



Search for Y(4140)2>¢ J/vy at BESIII

ete- 2y ¢ J/y; J/y=2> ete/ut

1. ¢ = KK
Partial reconstruction, only require one K

2. &> KK,
Partial reconstruction, only require K; the K, not reconstructed.

3. ¢’
Full reconstruction.
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Events / 3 MeV/c?

Events / 3 MeV/c?
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Combine 6 modes ( 3 ¢ modes ® 2 J/y modes)
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No significant Y(4140) signal found @ BESII|I

Set upper limit at the 90% CL. for
08 x B =o08(ete” - yY(4140)) x B(Y(4140) - ¢J/Y)

Vs (GeV/c?) Luminosity (pbt) (1 + 6) a8 x B
4.23 1094 0.840 <0.35
4.26 827 0.847 <0.28
4.36 545 0.944 <0.33

Systematic error included

Compared with the X(3872) product ion
o8(ete” - yX(3872)) x B(X(3872) » ntm~J/Y)

Take B(X(3872) » n*tm~J /) =5%. arXiv: 0910.3138
And B(Y (4140) — ¢J /) =30%, molecular calculation, PRD 80, 054019.

oB(ete~-yY(4140)) <
o(ete~>yX(3872)) —

0.1 at +/s=4.23 and 4.26 GeV.



Search for

ete D vy, atys>4GeV

YI/v
1%y
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Unbinned likelihood fit to M(yJ/wv)
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Signal: a double-Gaussian with
shape parameters determined from
MC at 4260 MeV

s 34 a4 3 1w s w Background: radiative dimu MC

shape

Data:

* |imited statistics

* IS not consistent with being
background



Evidence of ete™>yy,,

A simultaneous fit to M(yJ/y) at 4 CME

Fit to M(yJ/y) for summing the points with assuming the production
events in the 4 CME points ole*e” Dyy,,) at different +/s follows the
lineshape of Y(4260)
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The measured Born corss-section
c(ete” 2%, )
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The upper limits on the cross section of e+e- =2 vy,
are compatible with the theoretical predication. Ref: arxiv:1310.8597




Summary

BESIII observed ete- 2>yX(3872) at /s > 4GeV,
perhaps via Y(4260) - yX(3872).

Searched for the Y(4140)-=2>¢ J/y through ete 2 v ¢
J/y, found no evidence.

Found evidence of ete™>vyy at /s > 4 GeV.

We are still analyzing the data; more interesting
results are expected.
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Selection for ete 2 vy,

Charged track selection
Photon selection
Muon Identification : E/p < 0.35, P > 1.0 GeV

5-C Kinematic fit : M(utp) =M,,,, x2 <40

Iy

n%/m/n’ Veto: |M(yy)-0.135| > 0.025 GeV, | M(yy)-0.548| > 0.030
GeV, |M(yy)-0.958]| > 0.020 GeV

E...<0.403 GeV at /s=4.009 GeV

vlow



The separate fit results on e+e- 2 vy,

Vs (GeV) Nebssignificance (o) NUP e(%) 14467 146" o pb)  of (pb)
Yo 1.0£6.6 1.6 18 364402 0737 188 65.1+61.3+72
Yoo 44326 2.2 9 234+0.1 0758 52 23414402
4,009 1.04 T
Yoo 18£17 1.5 6 87+0.1 0.724 18 4.844.5405
Yo 02+23 0.0 7372402 0.837 27 0.748.00.1
Yo 6.744.3 1.9 14 444402 0.845 17 0.7+0.540.]
4.230 1.06
Yo 133452 2.9 22 420402 0.846 50 27411403
Yo 0.1£19 0.0 5 367402 0.832 26 0.5+8.9+0.]
Yo 30430 1.1 7 427402 0.839 12 04£0440.1
4.260 1.06
Yoo 15439 23 14 417402 0.846 42 20411402
Yo 0.1£0.7 0.0 30324402 0941 24 0.745.040.]
Yoo 5.24+49 24 10 317402 0.941 30 144134011
4.360 1.05
Yo 44445 2.0 9 30.3£02 0.949 50 22423402




