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1. Introduction 4. Helical Configuration

@ Photon - Axion Conversion @ Magnetic Field Helicity
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V:s. Ejection from Galaxy ... galactic wind, AGN jet etc. 7 " ) Left Panel :
Primordial Origin : - Quite similar behavior to astrophysical configuration.

Inflationary Generation Right Panel :
... Magnetic field can have nonzero helicity. o Convergence to the same asymptotic values via damped oscillating behavior.
In case of a=0, mean-square values oscillate characterized by conversion parameters A.
== We study configuration dependence of Photon-Axion Conversion. After many domains, change of magnetic configuration is accumulated
and ends up with the same asymptotic values.
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2. Photon-Axion Conversion
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Axion can mix with the only component parallel to background magnetic field.
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@ Conversion Probability
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mass term _ mixing term The measurement of polarization says that the circular polarization of GRBs is less than 1%.
Since the photon-axion conversion can produce the circular polarization,
we can constrain the conversion parameters A so as not to contradict observation.
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For the parameters corresponding to the boundary between allowed and excluded regions,
we found the mean-square values do not reach the asymptotic values.
Rather, the transient regime is relevant.

@ Domain Network

Within each domain, the direction of magnetic field is constant,
but between domains its direction randomly changes.
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We can find the same limit for other quadratic quantity.
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. Linear Polarization ~ Circular Polarization
random variable: 0 < ¢, < 27

@ Mean-Square Values of Polarization

0”(z) obeys the same equation as p(2). 2 2 6 . Concl usion
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This implies the corresponding components of ,02 (Z)

have the same limit as p(z) .
Y (2 ) ) - @ We analytically obtained asymptotic values of the variance of photon polarization
I, =1+ KA+ L+ M+ N = 1 in astrophysical magnetic field configuration.
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However, when helicity is small, we showed numerically that the oscillation appears
in the early phase of evolution.
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I = G I = 9 Q= G U? & = @ We also applied our results to the astrophysical situation.
Since the constraints for physical quantity depends on magnetic field configuration,

q T =\ M =0.816 Il 3 it may be possible to restrict configuration by combing with other axion or magnetic
IS field observations.




