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High-momentum beamline 
    30 GeV proton    

 

    ~15-20 GeV unseparated (mainly pions) 

0°extraction angle 

high intensity 
not too high energy 

best suited to study meson-induced 
hard exclusive processes 

1/ ad sσ 
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Polarized target: B.Pire@IWHS2011 
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1
Q′ correction to  
different angular distribution 

2 (cos )
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dQ dtd d
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θ ϕ′

need estimate! 
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Exclusive processes at J-PARC 
• Physics proposal by Wen-Chen et al.  

( )p l l q nπ − + − ′+ → +
2 2

hadq Q′


small t

large t

“Transition distribution  

  amplitude” GPDs ( , , ),  ( , , )ud udH x t E x tη η 



1. exclusive DY 

2. exclusive 2→2 , etcp pπ π± ±→



Systematic study of hard exclusive meson-nucleon reactions  

,    larges t
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,  (1405)p K Kπ − + → +Λ + Λp Kπ − + → +Λ

Lambda & Lambda(1405) 

5-quark 3-quark 
10n =

10 or 12?n =

Kumano, Sekihara, Kawamura (2013) 
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Donnachie, Landshoff (1979) 

2
QCDs t− Λ 



Systematic study of hard exclusive meson-nucleon reactions  

BNL AGS E755(’88) 
E838(’94) 

9.9 GeV

5.9 GeV

J-PARC 15-20 GeV

8

1d
dt s
σ


1
a

d
dt s
σ
 ( )8a <

“Landshoff mechanism” 



Systematic study of hard exclusive meson-nucleon reactions  

HT

Aϕ

Bϕ

Cϕ

Dϕ

a b c ddx dx dx dx= ∫
CM( ) ( ) ( , , ) ( ) ( )D d C c H i B b A ax x T x s x xϕ ϕ θ ϕ ϕ∗ ∗×

BNL AGS E755(’88) 
E838(’94) 

9.9 GeV

5.9 GeV

Hadron helicity conservation 

i fH H
i f
λ λ=∑ ∑



Systematic study of hard exclusive meson-nucleon reactions  

HT

Aϕ

Bϕ

Cϕ

Dϕ

a b c ddx dx dx dx= ∫
CM( ) ( ) ( , , ) ( ) ( )D d C c H i B b A ax x T x s x xϕ ϕ θ ϕ ϕ∗ ∗×

BNL AGS E755(’88) 
E838(’94) 

9.9 GeV

5.9 GeV

Hadron helicity conservation 

i fH H
i f
λ λ=∑ ∑



p pπ ρ− −→ 0ρ π π− −→

m i n i n′= + = +



p pπ ρ− −→ 0ρ π π− −→

m i n i n′= + = +
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J-PARC 15-20 GeV

persist at J-PARC? 



Summary 
unpol. beam , ,Kπ ± ±



exclusive DY GPDs 

exclusive 2→2 ( ), , etcp p p pπ π π ρ± ± − −→ →

 interplay of soft/hard QCD mechanism from pQCD side  

need to estimate 1/Q’ power correction 

Landshoff mechanism 

higher twist effect 

counting rule 
helicity conserv. 
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