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e1e run 
•  Electron beam: E0 = 2.039 GeV 
•  Target: liquid deuterium 
•  Integrated luminosity: 2.6788x1039 cm-2     
•  Target length: 2 cm  
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Exclusive π- Production Kinematic 
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Exclusive π- Production Kinematic 
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Exclusive π-  Production Kinematic 
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Exclusive π-  Production Kinematic 

Variable Lower limit Upper limit Number of 
bins 

Bin size 

W	GeV	 1.1	 1.825	 29	 0.025	
Q2	GeV2	 0.4	 1.0	 3	 0.2	
cos θ* -1	 1	 10	 0.2	
ϕ*	 0 ° 360°	
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200 MeV 
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Simulation 
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Simulation 
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Background Study 
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Isobar Model for Nππ final state (JM) 
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Differential Cross Section 



2

*

2 * * 2 * *

2 *2 * *
int

*

( ( , , cos , ) ( , , cos , ))
c( , ,co oss , )

ra
cut cut
ful tio Bl fu C

cut
v

l
c t

l
u N W Q N W Q

W Q
d
d

S R
A W Q Lπ θ

θ φ θσ φ

φ θ φ

Δ −

Δ
=

Δ ΔΩ ΔΓ

2 * * 2 * *2

* 2 * *
int

2 * *

( ( , , cos , ) ( , , cos , )
( , , cos ,

)
os) c

e
ful

xcl
ral ti fullo BC

v

S RN W Q N W Qd
d A W Q W Q Lπ

θ φ θ φ

θ φ
σ

θφΩ Γ Δ Δ
=

Δ − Δ

Δ Δ

21 

Differential Cross Section 
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Final State Interaction Contribution Factor 
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W=1.3625 GeV 
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 Q2=0.9 GeV2  
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Preliminary results 
 
 

     

 

Systematic Uncertainties   
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u  The exclusive full, quasi-free γ*n (p) → π-p (p) reaction cross 
sections in the corresponding kinematic coverage W = 1.1 − 1.825 
GeV and Q2 = 0.4 − 1.0 GeV2  is first time achieved, from which the 
n-N* transition form factors will be extracted by phenomenological 
models. 

 
u  We will need more data statistics for  γ*n (p) → π-p (p) channel to 

get better fit results in both very forward and backward polar and 
azimuthal angles of π-. 

u  The 1st round review feedback of  my analysis note has been 
received, and a revised version will be available soon.  

 Summary and Outlook  
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Backup  
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Data Analysis Flowchart 
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Preliminary results 
 
 

Radiative Correction   
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The X and Y projection of Znrest  in the CM frame   
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Other Channels 

γ*p(n)→p π+π-(n) main background channel 
 
γ*p(n)→p π0(n) →π-p final state goes in channel 
 
γ*n(p)→p π-(p) →π0n final state goes out channel 
 
 Need combined analysis channels  
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comparison data courtesy of Reinhard Schumacher 
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Data Status 
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Exclusive π- Production Kinematic 
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