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Gravitational Ejection

[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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XENONIT: Dark Matter Interpretations
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XENONIT: Axion Basin Interpretation

|-

10_10 [ | | | | | | LI | | | | | | | | | =
j Solar Axion Basin Limit
10~}
i flux excess
- conservative h
I \*x : . 7’
fiducial 4
~12 D) : /i
10 - ~--‘~§~ '.' I'
i c e oSNy o s
| AR ,
' RG optimistic . , f
= N ranb) S Cmmamman 0T
P == " “LUX (DM)
I . basin excess .. T !
10-13 1 “.‘ et ) i
? XENONITS2(DM): | Biioxcess 77 XENONIT S1+S2 (DM)
10—14 | | | | L1 11 | | | 1 I N T 1 1
107! 10° 10!

axion mass m [keV]

ek
-
[\®)



axion coupling g ..,

XENONIT: Axion Basin Interpretation
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XENONIT: Axion Basin Interpretation
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XENONIT: Axion Basin Interpretation
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XENONIT: Axion Basin Interpretation
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1

Resonant Dark Photon Emission

R. Lasenby, KVT, “Dark Photons in the Solar Basin”, arXiv:2008: XXXXX.
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Dark Photon Basin Density
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Future Directions

Indirect Detection

X-ray lines from decay/conversion of axion basin around Sun and compact remnants
[J. Huang, S. Wegsman Gueron, KV, in progress/

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, XENONnNT, PandaX, XMASS, SuperCDMS, coherent absorption schemes



XENONIT: Interpretations

(a) Tritium
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XENONIT: Interpretations
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XENONIT: Interpretations
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XENONIT: Interpretations

(b) Solar axion

I

250 T T T T T '

—— Ho: Bsre 140 —— He:Bp e ABC axion
SR2 (24.4 days) —— Hj: Bspe + °H 120~ Hi: Bp + axion e 57Fe axion
_ 2T I SR2data | S Primakoff axion
> 2 100
£ 1501 T - 5 l
o - 80
£ =
2 100} _ 3 60k
= =
: : l
- ’ - 5 40 l
SOF YA 11 4
| l | ] 20 |,
0 | | |I | | o I T L ceaal e Poey ' 1
0 5 10 15 20 25 30 0 5 10 15 20 25
Energy [keV] Energy [keV]
e (d) Solar axion vs tritium background
| | | | I
140 —— Hp: Bg+3H  seeee ABC axion
120k Hi: Bop+3H + axion === 57Fe axion

------ Primakoff axion
3H

p—

o

o
|

Events/(t-y-keV)
(@) Qo
o o
| |

N —

o o

I |
|——

(=
;
i
f
!
;.

Energy [keV]




XENONIT: Interpretations

(b) Solar axion
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