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Motivation
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Many exotic charmoniumlike states have been
discovered around 4GeV, which means hidden
charm coupling is also prominent for new
states lying in this energy region. Thus, careful
Investigation of hidden charm cross section is
necessary and will give us a chance to clarify
new charmoniumlike states.

BESIII have collected ~4 fb~1data above 4.0GeV.
It is a good opportunity to investigate hidden
charm decays, such as e*e™> nyi(25).



Data set

»Decay channels:

ete” > mp(2S);

n=>vy, W2S)>ntnTi/ P i/ p>ete”/utu;
»Data sets:

\s(GeV) |Luminosity(pb~1)|/s(GeV) | Luminosity(pb~1) |\/s(GeV)|Luminosity(pb~1)

The threshold is 4.234GeV!

4.260 825.7 4.310 44.9 4.360 544.5
4.390 55.2 4.420 1023.3 4.470 110.7
4.530 110.5 4.575 47.7 4.600 567.7

> Inclusive MC: ~500 pb ~'@4.26GeV:
> Signal MC: 10k events for each channel,

> BOSS version: 7.0.2



Event selection

Charged tracks:

Rxy < 1cm,|[Rz [< 10cm; |cosB]| < 0.93;
2.Q=0; Ngood = 4.

Good photon:

0 <TDC < 14;

Barrel: E > 25MeV, |cosO| < 0.8 ; Endcap: E > 50MeV , 0.86 < |cosf| < 0.92 ;
N, > 2.
‘)/ —_—

Particle identification:

mt P4 < 0.6GeV;
ef P4 > 1.0GeV&E,, . > 1.0GeV; ut: P, 4. > 1.0GeV&E,,,. < 0.6GeV;
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Event selection
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Data and background analysis
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Background shape estimation (sideband)

Y (2S) signal range : [3.666,3.706]GeV;
Y (2S) sideband range: [3.626,3.666]GeV and [3.706, 3.746]GeV.
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Signal extraction: Simultaneous fit

Signal shape: Double Gaussian function.

(Resolutions are determined by MC samples and the number of events of each
channel is constrained by €;B; )

Background shape: Linear function at all energy points.

N°PS is 19 + 6;
5.80 -
Statistical significance
is less than 50 at other
energy points,and the
biggest one is 3.10.
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Signal extraction: Simultaneous fit
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Cross section measurement

The Born cross section is calculated using the formula:

Nnbs

P = :
Ly -(1+6)-|1+10"- Z?:l €:B;

Input this shape in generator!

Cubic spline

42 425 43 435 44 445 45 455 46
Ec.m. (GeV)
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Cross section measurement

/5(GeV) Nobs Lw (pb™1) 145 Y B, (10-2) |1+ 112 % (pb)
1258  30+20(<59) 8257 0674 0.28 1054 24+12+06(<6.3)
4416  TA4+15(<59) 10289 0807 0.23 1053 37+1.4+009(<8.4)
4467  49+23(<79) 1099 0745 0.27 1055 21.3+ 9.4+ 4.9(< 52.0)
4600 16+21(<83) 5669  1.802 0.12 1055 12+1.1+04(< 5.6)
4308  0.0+£08(< 159 449 0768 0.25 1.052 < 33.2
4358  01+£07(<148) 5398  0.899 0.23 1.051 <39
4387  00+0.7(<5.3) 552 1.593 0.15 1.051 < 242
4527 00+£07(<90) 1100 0863 0.24 1.055 < 12.8
4575  0.0£05(< 7.9) 477  1.248 0.18 1.055 < 27.3
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Systematic error estimation

Sources Method
Luminosity 1.0% using Bhabha events
Background shape Try a 2™® order polynomial

Fitting range

Vary the fitting range

ISR correction

Use dif ferent shapes of o

Photon

1.0% per photon

Tracking

1.0% per charged track

J/Y mass window

Use yRY(2S) contral sample to estimate

Y(2S) mass window

Vary the mass range

Kinematic fit

Correct the track helix parameters and take the
dif ference between MC with and without correction

Branching fraction

Taken from PDG
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ISR correction

two body phase space function

: Energy(GeV) 1+6 |(1+8)> eBi(1077)
=% 4.258 0.712 1.907
& 25 s 4.308 0.777 1.896
S 20 \ 4.358 0.807 1.918
B 15 4.387 0.819 1.940
o 10} 1.416 0.830 1.890
O 4.467 0.844 1.921
© F ¢ ! 1.527 0.859 1.939
T T S e i e e
E.., (GeV) : : ;
Source/\/s (GeV) [4.258 4.416 4.467 4.600|4.308 4.358 4.387 4.527 4.575
Luminosity 1.0 10 10 10 |10 1.0 1.0 1.0 1.0
Background shape | 0.2 9.7 0.1 21.9| 97 97 97 97 9.7
Fitting range 70 12 01 8712 12 12 12 1.2
ISR correction 1.1 1.5 3.1 95 | 29 &80 173 7.5 109
Photon 20 20 20 20|20 20 20 20 20
Tracking 40 40 40 40|40 40 40 40 4.0
Kinematic fit 04 04 04 04 04 04 04 04 04
J/v¥ mass window | 1.7 1.7 17 1.7 |17 1.7 1.7 1.7 1.7
¥(25) mass window | 22.2 22,2 222 222|222 222 222 222 222
Branching fraction | 1.1 1.1 1.1 1.1 [ 1.1 1.1 1.1 1.1 1.1
Total 23.8 24.8 229 34.124.9 26.0 30.2 259 27.1
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Summary and plans

Observed the ete™ — ny(2S) process with a statistical
significance of 5.80 from full data sets.

Born Cross sections are measured at 4.258, 4.416, 4.467 and
4.6 GeV with large statistical error.

There seems enhancement around the threshold, new data
will be very helpful.

Systematic uncertainties are estimated.

Include more decays of 1 and Y(2S), n — 3m, and Y(2S) —
[T1~, by Song Jiaojiao

Analyze the data at 4.237 GeV and the coming data.

Thanks for your attention.
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