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ALP-Photon interaction in magnetized environment
of a compact star
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The spin zero, very light bosons like scalar (dilaton) and pseudoscalar (axion) collectively grouped into the
term axion like particle (ALP). Dilatons are postulated in extended theory of standardmodel of particles to cure
the scale invariance of the field theory while the axions have been introduced to resolve the UA(1) anomaly
inQuantum field theory. These ALPs also show their presence in higher dimensional theories as K K particle
in Kaluza Klein theory, moduli in String theory and chameleons in cosmology.

ALPs hold a special place amongst the possible candidates of dark matter therefore their detection as well as
identification have become a part of the central theme of particles detector projects. The direct experimental
detection of these particles in ground based laboratories are still far from reach of existing–sensitivity of the
detectors. However recent advancements in the area of their indirect detection by searching the imprints of
their interactions with non-thermal photons coming through the magnetosphere of the compact stars, moti-
vates to carry out the investigations into that direction. Previously the similar kind of investigations had been
practiced by several groups [1]-[5] on relevant issues, however our investigation includes another non-trivial
aspect that has not been effectively considered important in such investigations; that is background depen-
dence of the mixing dynamics of these particles (dilaton/axion) with electromagnetic radiation.
In this work we focus on evaluating statistically good signal strength of spectro-polarimetric variables like
ellipticity angle, linear polarization angle and degree of linear polarization of the photons interacted with ALP
using the Stokes parameters.
It has been shown that the obtained magnitudes of the variables fall into the detectable range of the detectors
that would be helpful in designing the future detectors. In addition to that we have also looked for the impli-
cations of this dimension five interactions to explain the anomalous behaviour in luminosity time relation of
stars like Betelgeuse.
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