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Scalar Pseudoscalar Vector

φēe

<latexit sha1_base64="93DZaRHgQOUGISPEYmgSyzKQ3iU="></latexit>

φq̄q

<latexit sha1_base64="cjte3RbnFcbSVCjVIOuxcy6KJHI="></latexit>

φF 2

<latexit sha1_base64="fji/XyePJ0I4Ryjdj2r3npLI6t8="></latexit>

φG2

<latexit sha1_base64="B5XpTly6mzGpqInW7AvQHDrz5iA="></latexit>

aēiγ5e

<latexit sha1_base64="eIB/jCOxkCLb03/AVU/k1vSIbHs="></latexit>

aq̄iγ5q

<latexit sha1_base64="E2Cz6v4ZRkn4TIIdJ+PWZ3kNUCw="></latexit>

aF F̃

<latexit sha1_base64="VkE/V3o1j2uWxibE/DJ31ZwXTQQ="></latexit>

aGG̃

<latexit sha1_base64="QJ8Lw2p6/t+vv89MfMjN6LlMXQI="></latexit>

εA′
µJ

µ
1J

<latexit sha1_base64="ucYK+pYpg6M13QJjtyrTvT6JgNo="></latexit>

gA′
µJ

µ
B−L

<latexit sha1_base64="GR4vJjsVZMWZNyKEzisZEw3aOqo="></latexit>

Bosonic Particles Produced in Stars
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Bosonic Particles Produced in Stars

Bremsstrahlung a
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a
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a

<latexit sha1_base64="zW0p5iXIrLAgBZa4Im6GB+RPx1o=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmrDmZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XvunrTvK7Ua3kcRTiDc7gED26hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBwvOM4w==</latexit>

Compton
a

<latexit sha1_base64="zW0p5iXIrLAgBZa4Im6GB+RPx1o=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmrDmZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XvunrTvK7Ua3kcRTiDc7gED26hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBwvOM4w==</latexit>
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a

<latexit sha1_base64="zW0p5iXIrLAgBZa4Im6GB+RPx1o=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmrDmZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XvunrTvK7Ua3kcRTiDc7gED26hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBwvOM4w==</latexit>

Decay to Photons

a

<latexit sha1_base64="zW0p5iXIrLAgBZa4Im6GB+RPx1o=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmrDmZ1wmqUHJlovCVBATk/nXZMgVMiOmllCmuL2VsDFVlBmbTcmG4K2+vE7aV1XvunrTvK7Ua3kcRTiDc7gED26hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBwvOM4w==</latexit>
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(⇤a)FF̃
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Bremsstrahlung ComptonA0

<latexit sha1_base64="ybOHiCZDYQazaA8OwYUIaDfr5F0=">AAAB6XicbVDLTgJBEOzFF+IL9ehlIjF6IrsGI0eMF49o5JHAhswOvTBhdnYzM2tCCH/gxYPGePWPvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaHSPJaPZpygH9GB5CFn1Fjp4ea8Vyy5ZXcOskq8jJQgQ71X/Or2Y5ZGKA0TVOuO5ybGn1BlOBM4LXRTjQllIzrAjqWSRqj9yfzSKTmzSp+EsbIlDZmrvycmNNJ6HAW2M6JmqJe9mfif10lNWPUnXCapQckWi8JUEBOT2dukzxUyI8aWUKa4vZWwIVWUGRtOwYbgLb+8SpqXZa9SvrqvlGrVLI48nMApXIAH11CDO6hDAxiE8Ayv8OaMnBfn3flYtOacbOYY/sD5/AHytIz0</latexit>

A0
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Gravitational Ejection

Earth Earth

[Anderson et al, “Direct detection signatures of a primordial Solar dark matter halo”, arXiv:2007:11016]

31% of non-Jupiter-crossing phase space survives 4.6 Gyr
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Solar Axion Basin
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XENON1T: Dark Matter Interpretations
Axion DM absorption Dark Photon DM absorption
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Dark Photon Basin Density
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Future Directions

X-ray lines from decay/conversion of axion basin around Sun and compact remnants 
Indirect Detection

Other Couplings and Particles
hidden photon, CP-even scalar, general axion, fermion production

Orbital Dynamics of Stellar Basin
gravitational ejection time, re-absorption, statistical/temporal characteristics

Dedicated Direct Detection Analyses
LZ, XENONnT, PandaX, XMASS, SuperCDMS, coherent absorption schemes 

[J. Huang, S. Wegsman Gueron, KVT, in progress]
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