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Exotic hadrons

Experimentally, (almost?) completely absent
 --> highly non-trivial fact

Exotic hadrons : states other than qq, qqq.
 --> Neiter QCD nor effective approaches
      (quark model,...) forbid such states.
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--> Examine existence of exotic hadrons
      in flavor SU(3) limit.



3

Status of pentaquark Θ+

2003 ~ 2004 : 6 positive results

LEPS03 CLAS(p)03



3

Status of pentaquark Θ+

2003 ~ 2004 : 6 positive results

LEPS03 CLAS(p)03



3

Status of pentaquark Θ+



3

Status of pentaquark Θ+

~ 2005 : 12 positive results, 
               7 negative (high-energy inclusive).

HERA-B 
920 GeV p beam

* limited number of resonances 
are observed in high energy exp.



3

Status of pentaquark Θ+

~ 2005 : 12 positive results, 
               7 negative (high-energy inclusive).

HERA-B 
920 GeV p beam

* limited number of resonances 
are observed in high energy exp.



3

Status of pentaquark Θ+



3

Status of pentaquark Θ+

~ present : 14 positive results, 
                   13 negative (also in low energy)

CLAS06



3

Status of pentaquark Θ+

~ present : 14 positive results, 
                   13 negative (also in low energy)

CLAS06



3

Status of pentaquark Θ+

~ present : 14 positive results, 
                   13 negative (also in low energy)

CLAS06

* There are also
  positive evidences!
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Exotic hadrons in s-wave chiral dynamics

Chiral symmetry

Scattering theory

s-wave low energy interaction

Critical strength for a bound state

Vα = − ω

2f2
Cα,T

Hadron-NG boson bound state π

T. Hyodo, D. Jido, A. Hosaka, hep-ph/0609014, Phys. Rev. Lett., in press
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Exotic hadrons in s-wave chiral dynamics

Chiral symmetry

Cexotic = 1

Scattering theory

s-wave low energy interaction

Critical strength for a bound state

No exotic state exists.

Vα = − ω

2f2
Cα,T

Ccrit =
2f2

m
(
−G(MT + m)

)

Cexotic < Ccritphysical values : 

Hadron-NG boson bound state π

T. Hyodo, D. Jido, A. Hosaka, hep-ph/0609014, Phys. Rev. Lett., in press


