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Dark matter accumulation in planets

AN, 2
dt — Fcapture — NXFannihilation

Marianne Moore (MIT) Giant planet airglow induced by dark matter annihilation 3



Dark matter accumulation in planets
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Ultraviolet airglow

* The giant planets emit an isotropic airglow and
auroras

* Mostly produced by electron precipitation
* With contamination by solar radiation on dayside

* Focus on molecular hydrogen lines
* Clearrelationship observed flux & input electron power

aurora
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Ultraviolet airglow
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Ultraviolet airglow

1977-08-20 Voyager 2
Saturn

Uranus

Jupiter

Neptune

0.0km/s 4,487,373,409km Wikipedia
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Dark matter-induced airglow
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Results: spin-independent
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Results: spin-dependent proton
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Our results vs previous constraints
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Our results vs previous constraints

* Atmospheric cooling by H;*
(2312.06758)
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https://arxiv.org/abs/2312.06758

Our results vs previous constraints

* Atmospheric cooling by H;*
(2312.06758)

* Anomalous heating of the
planetary interior (e.g.
0705.4298, 0808.2823,
1909.11683, 2210.01812)
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Our results vs previous constraints

* Atmospheric cooling by H;*
(2312.06758)

* Anomalous heating of the
planetary interior (e.g.
0705.4298, 0808.2823,
1909.11683, 2210.01812)

e Limits from the Galactic
center
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Summary

Signal - Data 1997-01-22 Voyager 2
Saturn
NN
Uranus
Jupiter
Neptune
Our constraints Competing constraints

cross section
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Summary

UV airglow Is a promising avenue
to search for dark matter
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Backup slides



UV airglow values

Planet P airglow (1ZWW/m?2) | Space probe

Jupiter New Horizons

observed

Saturn Voyager 1

Uranus . Voyager 2

Neptune Voyager 2
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Results: spin-dependent neutron
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Preliminary results: dark matter radial profile
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Preliminary results: evaporation
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Preliminary results: what about Earth?
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Preliminary results: heavy mediator annihilation
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Why not Lyman-alpha?

[ P e TR T Y S AL S S B S S NN SN S B I S S S

V1 UVS / 2.4 [Hall 1992, Quéemerais et al. 2013]
V2 UVS / 2.4 [Hall 1992, Quéemerais et al. 2013]
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Gladstone et al., GRL 2018
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