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Introduction

PR D85 074024 (2012) PR D99 074015 (2019)

PR D108 092005 (2023)
 
ØPredicted f(1D) state around 1.8 GeV, with large width 

~ 400 MeV.
ØRefit Belle �+�− → �� data, very narrow structure 

around 1.85 GeV.



Data Sample

ØBOSS version :711

ØData sets: new R scan data 

ØMC samples(ConExc):
  
• 0.1M events per energy point
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BESIII(GeV) L(��−�)

1.84 1.501
1.87 2.003
1.872 2.014
1.874 2.018
1.875 1.485
1.876 2.035
1.877 1.341
1.878 2.021
1.882 2.033
1.886 2.031
1.900 2.022
1.940 2.040
1.970 2.229



Event selection

Ø Good Charged Track 

Ø Good Photon Track

•  �� < 1cm
•  �� < 10cm
•  cos � < 0.93     
• Ngood = 2     
• Np = Nm

• Eendcap > 40 MeV   
• Ebarrel > 20 MeV      
• 0<TDC<700 ns         
• Nphoton >= 2

• �2 < 100

Ø Signal region
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Ø PID

Ø 4C Kinematic Fit

• prob(K)>prob(pi),prob(K)>0.001
• NK+ = NK− = 1

• 0.98<M(�)<1.05 GeV
• 0.48<M(�)<0.62 GeV



1.874GeV Event selection
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1.874GeV signal distribution
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1.874GeV signal distribution
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Data fit GaussBreit-Wigner
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MC fit  GaussBreit-Wigner
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其他能量点��+�−

1.840GeV

1.872GeV

1.870GeV

1.875GeV 10



其他能量点��+�−

1.876GeV

1.878GeV

1.877GeV

1.882GeV 11



其他能量点��+�−

1.886GeV

1.940GeV

1.900GeV
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截面计算：
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� ∙ ��� ∙ ��(� → ��) ∙ ��(� → �+�−)
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截面

BESIII(GeV) observed
events

L(��−�) ε(%) N/(Lε)(pb)

1.84 41±6 1.501 15.0 941.31±137.75
1.87 51±7 2.003 16.4 802.54±110.15
1.872 62±8 2.014 16.4 970.31±125.2
1.874 65±8 2.018 16.3 1021.47±125.72
1.875 46±7 1.485 16.5 970.44±147.68
1.876 49±7 2.035 16.6 749.8±107.11
1.877 40±6 1.341 16.6 928.85±139.33
1.878 46±7 2.021 16.8 700.33±106.57
1.882 46±7 2.033 16.7 700.37±106.58
1.886 57±8 2.031 17.1 848.38±119.07
1.900 50±7 2.022 17.6 726.27±101.68
1.940 52±7 2.040 19.4 679.19±91.43
1.970 65±8 2.229 20.3 742.56±91.39
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截面
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Summary

ØWe use K+K- to reconstruct � and γ γ for �

ØAfter dealing with the data and MC samples, we obtained 
the distribution of the cross section as a function of energy

ØNext to do

• Involving more decay channels of � and � to 
achieve a larger statistical sample

• Imposing stricter restrictions on event selection 
criteria
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Backup   cross check

BESIII(GeV) observed
events

L(��−�) ε(%) N/(Lε)(pb)

1.84 41±6 1.501 15.1 935.08±136.84
1.87 51±7 2.003 16.5 797.68±109.49
1.872 62±8 2.014 16.5 964.43±124.44
1.874 64±8 2.018 16.5 993.57±124.2
1.875 46±7 1.485 16.6 964.6±146.79
1.876 50±7 2.035 16.7 760.52±106.47
1.877 39±6 1.341 16.7 900.21±138.49
1.878 46±7 2.021 17 692.09±105.32
1.882 46±7 2.033 16.9 692.08±105.32
1.886 56±7 2.031 17.3 823.86±102.98
1.900 51±7 2.022 17.8 732.47±100.54
1.940 51±7 2.040 19.5 662.72±90.961
1.970 64±8 2.229 20 742.1±92.762

N/(Lε)(pb)

941.31±137.75
802.54±110.15

970.31±125.2

1021.47±125.72
970.44±147.68
749.8±107.11
928.85±139.33
700.33±106.57
700.37±106.58

848.38±119.07
726.27±101.68
679.19±91.43
742.56±91.39


