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CMB secondaries
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Axions & Dark photons

https://cajohare.github.io/AxionLimits/

Axion photon coupling: &, aF*F,, Dark photon kinetic mixing: €F*F",,
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See also Peter’s Talk for motivation



Dark photon conversion

» Resonant conversion to search for photon to dark photon conversion
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Conversion in cosmology

Resonant conversion to search for photon to dark photon conversion
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Conversion in cosmology

 Resonant conversion to search for photon to dark photon conversion
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Conversion in cosmology

 Resonant conversion to search for photon to dark photon conversion
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Inside a galactic halo

Statistically:

— NFW = gas === ma =3 x 107 1%eV




Inside a galactic halo

— NFW = gas === ma =3 x 10713V

Frequency dependence Position/Angular dependence



Map of photon conversion




Map of photon conversion




Map of photon conversion




Map of photon conversion




Screening and dark screening maps
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Monopole = Spectral distortion
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Removal of CMB photon
(frequency dependent)




Auto-correlation

. Auto-correlation (TCTICY) = TzC';T

Scales as €




Cross-correlation

Scales as €
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Auto-correlation  (T9€T95¢) = TZC';T




Cross-correlation

Scales as €
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. Auto-correlation (T4CT95¢Y = TzC';T

(BSM X SM) type operators
(CMB x LSS)



AXION conversion

» Resonant conversion to search for photon to dark photon conversion



Auto-correlation

AXION screening

emperature and Polarization signal

Cross-correlation

Bispectrum

Higher point function
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Analysis (Planck x unWISE)

In collaboration with Fiona McCarthy & Colin Hill's group,
Also axion analysis+ Sam Goldstein

Extract a map with a

particular spectral energy
distribution (SED)

(1o, », »?)

—»




Analysis (Planck x unWISE)

In collaboration with Fiona McCarthy & Colin Hill's group,
Also axion analysis+ Sam Goldstein
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Analysis (Planck x unWISE)

In collaboration with Fiona McCarthy & Colin Hill's group,
Also axion analysis+ Sam Goldstein

Extract a map with a

particular spectral energy
distribution (SED)
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Analysis (Planck x unWISE)

In collaboration with Fiona McCarthy & Colin Hill's group,
Also axion analysis+ Sam Goldstein

Extract a map with a

particular spectral energy
distribution (SED)
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unWISE Blue cross correlation
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Analysis (Planck x unWISE)
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Short term wish list
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Dark photon, axion, freeze-in...

CMB, 2lcm, LIM... (BSM x SM)

Linear perturbations, Halos, Voids, Bubbles. ..

In collaboration with Cristina Mondino, Dalila Pirvu, Matt Johnson, and
Hongwan Liu, Flona McCarthy, Colin Hill, Selim Hotinli, Keir Rogers...



