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Introduction of pion photoproduction

For pion photoproduction: ISI, 1st perturbative approx. 

and all the physics processesFSI;

Best lab for study interaction among meson, N and N*;

Standard way of study EM resonance coupling;
…

1949, Univ. of California, g+C/glass → p±+X[1];

Photoproduction on protongp→p+n ds data in CNS gn→p-p ds data in CNS

 Proton data, satisfactory

 Neutron/deutron data, insufficient
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Motivation: gd→p-pp

Impulse approximation 

NN and pN rescattering
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Motivation: Study of gd→p+p-np reaction

D++ (uuu)

D- (ddd)
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Photon Tagging System
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Schematic View of NKS2

Solid angle ~ p sr；D~0.42 T; q(Lab)：-165º~165º
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Analysis

 Time selection    

 Track selection

 Vertex position

 Particle Identify

 Channel selection for gd→p-pp  and gd→ np p+p-

→ suppress accidental coincidence 

→ suppress noisy of Drift Chamber

→ target region select

p~0.7 GeV/c: p(p)<1.3%, p(p)<0.3%
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Channel selection of gd→p-pp

For reconstructed gd→p-pX mass Mmissing ,

0.8<Mmissing<1.1 (GeV/c2);

For reconstructed gX→p-pp mass Mtarget ,                       

1.75<Mtarget<2.1 (GeV/c2);
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Channel selection of gd→npp+p-

mx ~ mpeak±3s;
Px<0.2 GeV/c: quasi-free;

Px>0.3 GeV/c: non-quasi-free process;
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Data Analysis

Total cross section：

Differential cross section：
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Total cross section of gd→p-pp

E<0.95,  sQF~ s(gn→pp-)

E>0.95,  sQF< s(gn→pp-)
Theo.  > Exp.

sQF dominate;

sQF decreases quickly on Eg,

sNQF smoothly changed on Eg;

sQF ~10 sNQF 
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Differential cross section of gd→p-pp

ds/d(gd→p-pp) dominate in the forward angle;

dsQF/d flat in the forward angle region on Eg,

and decrease steeply on Eg otherwise;

dsNQF/d does not depend much on  Eg
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Differential cross section of gd→p-pp

Deuteron effects are significant  in the forward angle region; 

Divergence of theo. exist esp. forward/backward angle region.
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Total cross section of gd→nsppp+p-

This work, Max.;

Hirose; ratio fit by IM

gp→

D++p-

D0p+

pr0

N*p
3BPS

→pp+p-
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Differential cross section of gd→nspD
++p-

Maximum limit;

D++p- CM frame

Backward favor

distribution;
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Total cross section of gd→D++D-

If select pn>0.3 GeV/c,

gd→ D++D- /4BPS

→npp+p-
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Total cross section of gd→D++D-

This work Max. limit;

Hirose, ratio by fit IM;

Fix, preliminary;

Asai and Wada bigger;

Wada ~ this work Max.

Gomez >> A. Fix

Branch ratio!!!
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Differential cross section of gd→D++D-

D++ backward favor distribution

Maximum limit, D++D- CM frame
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Summary

 gd→p-pp and gd→p+p-np were measured with 
0.812<Eg <1.1 GeV;

 Differential and total cross section were obtained;

 Non-/ quasi-free process were separated;

 For gd→p-pp, sQF ~10 sNQF; dsNQF/d does not depend 
much on Eg; deuteron effects are significant  in the 
forward angle region; 

 for gd→p+p-np, D++ has backward favor distribution;

 Need find a better branch ratio fitting method;

 Theo. study need improve to fit Exp. data;

 NKS2 upgrade for larger acceptance and better 
resolution, new Exp. with 0.6<Eg<0.9 GeV is approved.
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