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Gravitational Lensing: Classical picture
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Gravitational Lensing: Quantum picture
Two photon coupling to graviton
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Quantum picture: Photon-graviton conversion

Need transverse (to propagation direction) magnetic (or electric) field
to conserve angular momentum
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Photon-graviton conversion: classical general relativity



Photon-axion conversion

Axion: pseudo-scalar particle with low mass and two photon coupling
to photons
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Dispersion relations det(ω − k+M2
eff) = 0

quadratic equation for ω − k. Resonance at mγ = ma.
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Multiple resonances for ma . 10−10
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Photon-axion conversion in MilkyWay magnetic field
Mukherjee, Khatri & Wandelt 2017 (ne,B)
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Galactic magnetic field: Poloidal field

Jansson& Farrar 2012



Galactic magnetic field: Toroidal field

Jansson& Farrar 2012



Spectrum of the polarized disortion in CMB from
resonant axion conversion

Mukherjee, Khatri & Wandelt 2017
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The pattern of distortion on sky strongly anisotropic:
Unique signature correlated with electron distribution
and magnetic field structure

Mukherjee, Khatri & Wandelt 2017ma = 5×10−13 eV



The pattern of distortion on sky strongly anisotropic:
Unique signature correlated with electron distribution
and magnetic field structure

Mukherjee, Khatri & Wandelt 2017 ma = 5×10−12 eV



Predictions for future expermiments: resonant
conversion in the Galaxy
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Predictions for future expermiments: non-resonant
conversion in the voids

Aγa ≡
(

gγaBrms
T

10−10 GeV−1 nG
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