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Motivation

1. Evidence of X(3823) is found by Belle,
then BESIII observe the state.

2. Until now, only one X(3823) decay mode
X(3823) = yx.q is observed. More decay
modes can be searched, such as y x>, nJ /vy,

]/, /m0n®] /P, yxo. It is useful to
understand the nature of X(3823).

3. In this work, we will try to search for
these X(3823) decay modes.
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Data sets

Boss Version : 7.0.3 and 7.04

Data sets :
All XYZ data above +/s = 4.1 GeV, it includes:

Old data:

4180,4190,4190scan,4200,4210,4210scan,4220,4220scan,4230,4230s
can,4240,4245scan,4250,4260,4270,4280,4310scan,4360,4390scan,4
420,4420scan,4470,4530,4575,4600 (25 energy points)

New data:
4130,4160,4290,4315,4340,4380,4400,4440 (8 energy points)



Data sets

Signal MC(at /s = 4.416 GeV) :

1. eTe™ » n*n~X(3823), X(3823) = VXc1, Xc1 = VI/Y
2. eTe” - m X (3823), X(3823) = vxcoi X2 2 VI/W
3. eTe” > nw~X(3823), X(3823) = nJ/Y,n = yy

Some possible backgrounds MC:
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Event selections
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2 distribution
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Background study

uqij : M NHMM+H
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To veto m° and n backgrounds:

1. M(yy) < 0.12||M(yy) > 0.15 GeV
2. M(yy) < 0.52||[M(yy) > 0.57 GeV



Background study
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Some distributions
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- J/Y mass window : (3.08, 3.12) GeV
- x.1 mass window : (3.49, 3.53) GeV
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Some distributions
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Clear X(3823) signals are seen, while
the mass is shifted for new data. Perhaps
due to inappropriate dE /dx correction
or center-of-mass energy or ......, will
update the results using offline
measured center-of-mass energy and
wait for the final reconstructed data.
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Some distributions
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X(3823) - vxc2
X2 2 V]/Y > vyvete™ /utu”
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Event selections
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2 distribution

Events /2
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x?2 distribution from 4C: y? < 60
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Background study

h_
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To veto m° and n backgrounds:

1. M(yy) < 0.12||M(yy) > 0.15 GeV
2. M(yy) < 0.52||[M(yy) > 0.57 GeV
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Background study
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Background study
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Some distributions
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- J/Y mass window : (3.08, 3.12) GeV
- X mass window : (3.54, 3.57) GeV
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Some distributions
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events in X(3823) signal region
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X(3823) » nJ/y
n - yy
J/W —ete” /utu”
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Event selections
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2 distribution

Events /2
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Background study

Events / 3 MeV/c?
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To veto 1’ background:
M(yyn*n™) < 0.93||M(yyntn™) > 0.98 GeV

To veto 1 (3686) background:
M(n*n~] /) < 3.67||M(m*trn~] /) > 3.70 GeV
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Background study
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Some distributions
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- J/Y mass window : (3.08, 3.12) GeV
- 1 mass window : (0.52, 0.57) GeV
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Some distributions
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Summary

1. Some X(3823) decay modes have been studied and
searched.

2. Clear signals for X(3823) - yyx.., maybe some evidences for
X(3823) - yx2, NO significant signals for X(3823) - nJ /4.

Next to do

1. Analyses on X(3823) - n'J/y, n*n~ /n°n°] /¢ and yyx
decay modes are ongoing.

2. Update the results using offline measured center-of-mass
energy and wait for the final reconstructed data.

3. Calculate the central values or upper limits for these decay
modes.
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Thanks for your attention!
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