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uction rates from annihilation processes of charged pion pairs with modified pion dispersion relations in the inhomogeneous
chiral density wave as an inhomogeneous chiral condensate, and obtain the dispersion relations of the Nambu-Goldstone
ensed phase using a low energy effective Lagrangian based on the O(4) symmetry. We evaluate the electron-positron

production rates by charged pion-pair annihilations as functions of an invariant mass using the obtained dispersion relations. Basically, the production rate in the
inhomogeneous chiral condensed phase has a steeper overall slope with respect to an invariant mass than that in the homogeneous chiral condensed phase. Also, there
may be a possibility that the production rate diverges when the invariant mass is just twice the pion mass.
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Chiral condensation
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Inhomogeneous chiral condensed phase
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Dilepton production from
charged pion-pair annihilation
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Dependence on charged pion’s dispersion

Pion’s dispersion in inhomogeneous chiral condensed phase
—Changes of dilepton production rates

Dispersion Relations
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Low energy effective Lagrangian based on O(4) symmetry
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Dilepton production rate in the center of mass frame (Q = 0)
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Numerical Results

Electron-positron pair production rates (T=40 MeV)
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Summary and Future works

We estimated the modified dilepton production rates from the charged-pion annihilation by
the pion’s dispersion in the inhomogeneous chiral condensed phase as one of possible
experimental signatures.

From the calculation of the electron-positron pair production rate for the invariant mass,

[ its overall slope is steeper than that of homogeneous condensation
the possibility of divergence at M = 2m,,
We think these can be remarkable signatures of the inhomogeneous chiral condensed phase.

Improving production rate calculation (Future work)
* N Coupling - change of pion mass etc.
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