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Single pion photoproduction 
Wide Angle regime: WAPP 

 
 
 
 



The status of the field, 
a few slides,  

some from 1950s+ 
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GPDs

DIS Form factors

DVCS WACS

t x

N -> N*DVMP

Unification of nucleon  
structure within GPDs 

ξ 
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The GPDs model predicts too small cross section 
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100 times!! 



 What is the mechanism of scaling? 

pQCD 

GPDs 
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Exclusive photon-proton reaction: WACS  
results are in reasonable agreement with GPDs 
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Exclusive photon-proton reaction: WACS  
results are in reasonable agreement with GPDs 

PRL 98, 152001 (2007)  
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Exclusive photon-proton reaction: WACS  
results are in reasonable agreement with GPDs 
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Need to do the polarization test of  
a handbag mechanism  

for exclusive pion production 
 
u A  suggestion:  ALL vs.  KLL , a prediction in the pion photo production, 
      an experiment needs 1% accuracy for ALL   

Selection KLL KLS

WACSthis experiment 0.645±0.059±0.048 �0.089±0.059±0.040

WACSE99�114 0.678±0.083±0.04 0.114±0.078±0.04

Pionthis experiment �0.082±0.007 �0.296±0.007

PionE99�114 0.532±0.006 0.480±0.006

A first comment from P. Kroll: 
Twist-3 would be important for KLL- ALL in the pion photo-production process 
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How to do such an experiment? 
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A good case for pi- from a neutron 
 
 
 
 
 
 
  SBS and BB as in the GEn experiment 
             (a two-arm detector)  

ALL from 3 ~He(e, e0⇡�
p)e p p

KLL from D(e, e0⇡�
~p)e p



8/6/201
9 

SBS collaboration,     Bogdan Wojtsekhowski slide 22 



8/6/201
9 

SBS collaboration,     Bogdan Wojtsekhowski slide 23 



8/6/2019 SBS collaboration,     Bogdan Wojtsekhowski slide 24 

Layout for the proposed experiments 

π- arm 

proton 
arm 

LD2/pol. / He-3 

30 uA beam 

polarimeter 
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The pi-0 ALL experiment – E12-17-009 

pi-0 
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b) This work

K. Wijesooriya et al

old data
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Afanasev model

Farrar model
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higher 
energy in 
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GPDs

DIS Form factors

DVCS WACS

t x

N -> N*DVMP

Unification within GPDs 

ξ 
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WAPP


