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Hadrons are classified into mesons and baryons, which are interpreted as qqbar and qqq 
states, respectively, in a simple quark model. Although other states such as tetraquark and 
pentaquark hadrons could exist in principle, it is difficult to find a clear evidence of exotic 
signature in low-energy experiments. On the other hand, high-energy reactions are useful for 
determining internal structure of exotic hadron candidates because quarks and gluons are 
appropriate degrees of freedom at high energies. 

First, we proposed that hard exclusive production of an exotic hadron should be used for 
determining the number of active constituents by the constituent-counting rule in perturbative 
QCD [1]. As an example, we estimated the cross section of π 

-+p→K0+Λ(1405) at the 
scattering angle θcm= 90゜by using current experimental data and the constituent-counting 
rule. We suggested that internal quark configuration of Λ(1405) , namely three-quark or 
five-quark state, should be determined by the asymptotic scaling behavior of the cross section. 
Such a measurement could be done at J-PARC and other hadron facilities. 

Next, we investigated that generalized parton distributions (GPDs) and generalized 
distribution amplitudes (GDAs) should be also valuable for determining internal structure of 
exotic hadrons [2]. The GPDs have been studied recently for clarifying three-dimensional 
structure of the nucleon in virtual Compton scattering, and the GDAs can be investigated in 
the timelike process by its s-t channel crossing. The GPDs indicate longitudinal and 
transverse momentum distributions of internal constituents, and they are suitable for 
determining exotic nature of hadrons. We also showed that the GDAs can be used for 
clarifying internal configurations of exotic-hadron candidates f0 (980) and a0 (980). 
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