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A unique new device can always lead us to a discovery, 
since the nature is richer than human being can imagine.
LEPS new beam line should be such a unique (in the 

world) device. 
-> highest intensity and/or highest energy

Compton γ beam
keyward;  nuclear target



Higher Intensity

• 106 ->  107~108 /sec

• High precision (statistics)
Physics limited by statistics get new opportunity of 
discovery !

• New physics
Physics which is only possible with high intensity !



φN cross section from mean free 
path in nuclear matter

• A-dependence -> cross section
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A-dependence of φ photo-production

σ(φn) ~ 30mb !!

T.Ishikawa et al., Phys. Lett. B608 (2005) 215.

T.Ishikawa, PhD thesis









Hypernuclei with γ-beam

• (K-,π-), (π+,K+) reaction     n->Λ
• (e,e’K+) reaction (JLab)      p->Λ

high intensity, high resolution
• (γ,K+) reaction  p->Λ

decay particle measurement  
nonmesic weak decay   ∆I=1/2 rule?

->  4HΛ      γ+4He -> K++4HΛ



From Outa





Motoba et al.,





Yield?

• Beam;  5x107,    He target;   2x1023

• Production cross section;   100nb/sr   10-31

• Spectrometer acceptance;  100mstr

• Yield;  0.1 4HΛ/sec  ->  4x104 /100hours



Higher Energy
• 5~6 GeV high quality photon beam
• Photo-hadron production from nuclei
• Primakoff process

γ π, K

γ*

Z



Exotic (structure) hadron search by 
mean-free path measurements 

• Higher mass exotics for higher energy γ beam
such as Λ(1405) at LEPS TPC

• A-deppendence of photo-hadron production 
cross section

-> mean free path of hadrons
-> size of hadrons    
-> 2quark?  4quark?  5quark? 6quark?

hybrid?   glue ball?
4π general detector for invariant mass 

measurements



Primakoff process

• Life time measurement of π0 and η
• Mesons (Jπ= 0+-, 2+) ->γγ coupling    

-> Structure of mesons 
π, η, σ, a0, f0,      glue ball

• Cross section increases as γ energy 
increases

Forward spectrometer (charged and γ)
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