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Count rate (counts/s)

Yonetoku, Murakami, Gunji, Mihara, KT+2012;
Boccardi+2017; Blandford+2018
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Figure 8.1a Decomposition of linear polarization into components of right and
left circular polarization.
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Figure 8.1b Faraday rotation of the plane of polarization.

e TI(70-300keV) > 35% (20)
for GRB110721A (D > 2.5Gpc)

D & <2x1071,
KT, Mukohyama, Yonetoku et al. 2012;
Myers & Pospelov 2003



Axion dark matter scenario

« Axion like particles (ALPs)
¢(t) = ¢pg cos(mt + 9)

(P — %(452 Cm261)) 50 m> He ~ 10727 eV

» IS HZ PR DIEIREDEAFZRZE (wave or “fuzzy” DM)
»Core-cusp problem, satellite problem etc.

GM - h > h?
T~ -
V2 mu GMm?
10°M, (10722 eV~
~ (.1 S ( © ) kpc
Hu, Barkana & Gruzinov 2000; Schive, Chiueh & M m

Broadhurst 2014; Hui, Ostriker, Tremaine & Witten 2017



Axion-photon coupling
»Cafy — _gafy¢F,uVF'LW/4-

. 5 :
» Az —V Az — —gmgb(t)eijké’jAk
» Primakoff 15 (axion-photon conversion)
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Birefringence
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Fujita, Tazaki & KT 2018, arXiv:1811.03525



Protoplanetary disk polarization

N
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« AB Aurigae (c7 = 162.9 pc)
mT/2 ~ 10° >> 1 90°.1 4+ 0°.2

« Subaru HICHAO (near IR

) @ 0] <5 x 1073,

Hashimoto+ 2011



Upper limit on g, from PPD pol.
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Summary & Discussion

« Axion dark matter
« m ~ 1022 eV (for a solution of the structure formation problems)
 QOscillating scalar field ¢(t)
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* For more details, see Fujita, Tazaki & Toma, arXiv:1811.03525

« See also Ivanov+2018 for a constraint from AGN jet pol., and Sigl & Trivedi 2018
(and references therein) from CMB pol.






Axion coherent patches
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Faraday rotation
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Figure 8.1a Decomposition of linear polarization into components of right and
left circular polarization.
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Figure 8.1b Faraday rotation of the plane of polarization.
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