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Double Storage Rings of BEPCII 
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BESIII Detector 
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BESIII data samples 
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BESIII data samples 
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       τ-QCD scan data   
( 𝒔 =2.00~4.59 GeV)   
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Measurement of nucleon 
form factor by studying  
𝒆+𝒆−→𝒑𝒑  



Event selection 
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1. Two charged tracks 
from the vertex 

2.|cos𝞱|<0.93 (0.80) 
3. PID (tof & dE/dx) 
4. 𝞱pp<1780(1790) 
5.  |pmea-pexp|<5𝞼p 

— 



Background analysis 
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Separated 
beam data 

Background events are 
almost negligible  



Strategy of analysis 
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𝒅𝝈𝑩𝒐𝒓𝒏(𝒔)

𝒅𝜴
=
𝜶𝟐𝜷𝑪

𝟒𝒔
[ 𝑮𝑴 𝒔 𝟐 𝟏 + 𝐜𝐨𝐬𝟐𝜽𝒑 +

𝟒𝒎𝒑
𝟐

𝒔
𝑮𝑬 𝒔 𝟐𝒔𝒊𝒏𝟐𝜽𝒑]

 

|𝐆| =
𝛔𝐁𝐨𝐫𝐧

𝟖𝟔. 𝟖𝟑 ∙
𝛃
𝐬
(𝟏 +

𝟐𝐦𝐩
𝟐

𝐬
)

 𝞼Born=
𝑵

𝒐𝒃𝒔
−𝑵

𝒃𝒌𝒈

ℒ∙𝜺∙(𝟏+𝜹)
 

Energy scan method 



Result of analysis 

2016/7/29 study of baryon form factor at BESIII 11 



Comparison 
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1. |GE| and |GM| extracted individually 
2. Precision between 11% and 28% 
3. Consistent with previous one at 
same q-range  



ISR-Tagged Analysis for Proton 
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ISR  method 



Results from ISR-Tagged Analysis 
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Cross section measurement 
of 𝒆+𝒆−→ΛΛ with BESIII 
data at 2.2324, 2.40, 2.80 
and 3.08 GeV 

— 



Event selection 
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Signal Event  display from MC 
simulation for e+e-→ΛΛ 

1. vxy<1.0cm |vz|<10cm 
2. |cos𝞱|<0.93 
3.  Q=0，Ntrack=2 
4.  0.08<P𝞹 <0.11 GeV/c 
5. PID （tof & dE/dx) 

 Vr<5cm  for antiproton  

p
 o

r 𝞹
 

Λ→p𝞹+  (mode I) — — 



Event selection 
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1. vxy<1.0cm |vz|<10cm 
2. |cos𝞱|<0.93 
3.  Q=0，Ntrack=2 
4.  0.08<P𝞹 <0.11 GeV/c 
5. PID （tof & dE/dx) 

Λ→n𝞹0  (mode II) — — 

1. Emc>25MeV (Barrel) & 
Emc>50MeV (Endcap) 

2.  𝞱γch>10, 3<Nshower<20   
3. Multiple Variable Analysis  

select  n from  background 
4.  select  𝞹0  requirement: 

0<T<14 (50ns) ;                    
5. |Eγ1-Eγ2|/P𝞹0<0.95;𝝌𝟐𝟏𝑪 <20 
6.  𝜽𝝅𝟎𝒏  >1400 Background is negligible 

n
 o

r 𝞹
0

 

p
 o

r 𝞹
 

— 
—

 



Background analysis 
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2.2324 

2.40                       2.80                         3.08 



Strategy of analysis 
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𝝈𝑩𝑩  (m)=
𝟒𝝅𝜶𝟐𝑪𝜷

𝟑𝒎𝟐 [|𝑮𝑴 (𝒎)|2+
𝟏

𝟐𝝉
|𝑮𝑬(𝒎)|𝟐] 

|𝑮| =
𝟑𝒎𝟐𝝈𝑩

𝟒𝝅𝜶𝟐𝜷(𝟏 +
𝟏
𝟐𝝉
)
 

𝛔𝐁 =
𝐍𝐨𝐛𝐬 −𝑵𝒃𝒌𝒈

𝓛 ∙ 𝛆 ∙（𝟏 + 𝛅） ∙ 𝐁𝐫(𝚲 → 𝐩𝝅−) ∙ 𝐁𝐫(𝚲  → 𝒑 𝝅+)
 

𝜷 = 𝟏 −
𝟒𝒎𝑩

𝟐

𝒔
 

𝛕 =
𝒎𝟐

𝟒𝒎𝑩
𝟐  



Systematic uncertainty 
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Ecm=2.2324GeV Ecm=2.40  2.80 3.08 GeV 



Results & comparison  
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1.Preliminary results for Λ 
2.Non-zero behavior at 
threshold  
3.Precision improved by 
10% 



Prospects of the Baryon FFs at BESIII 
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Summary & outlook 
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 BESIII is an excellent laboratory for the 
measurement of Form factor since both ISR and 
scan method can be performed  

 《Measurement of the proton form factor by 
studying e+e−→pp》 this paper has been 
published on Phys. Rev. D91, 112004 (2015) 

 《Observation of an enhancement cross section 
of ΛΛ production near threshold with BESIII 》the 
paper is on progress 

 Many measurements of baryon form factors by 
the ISR technique or scan method will be 
performed in the near future  

— 

— 



Thanks for your attention !  
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ありがとうございます  


