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Exoplanet Heating by Annihilating DM

Juri Smirnov, OSU: smirnov.9@osu.edu; Pheno 21 05/24/21



Exoplanets are Exciting

PHYSICAL REVIEW LETTERS 126, 161101 (2021)
Featured in Physics

thSiCSWO”d Q Magazine | |atest™ | People™ | In

Exoplanets could be used as dark-matter detectors Exoplanets as Sub-GeV Dark Matter Detectors

08 May 2022
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Where’s the Dark Matter? Look for Suspiciously Warm
Planets

‘ Physicists calculated that these mysterious particles will betray their location with heat. To prove it, they'll need the most
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Using exoplanets as dark matter
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DARK MATTER MIGHT HEAT EXOPLANETS ENOUGH TO MARE THEM GLOW
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e 300 Billion expected
Exoplanets in the Galaxy

e Bistimated 100 Billion rogue .
planets = =

* 4524 Confirmed Exoplanets ' e

e 56095 Candidates awaiting
confirmation

e New Infrared Telescopes:
JWST 2021 and Roman 2026

Juri Smirnov, OSU: smirnov.9@osu.edu; Pheno 21 05/24/21

Some Facts



* 6.5 m Mirror diameter

e 18 Hexagonal Segments

 Near-Infrared Imager and §
Slitless Spectrometer | 3 3 !
(NIRISS) for T > 500 K Sw-

e Mid-Infrared Instrument ‘ = —

(MIRI) forT:100-500K
e Launch: October 2021

Juri Smirnov, OSU: smirnov.9@osu.edu; Pheno 21 05/24/21
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M > few Msa M = 10-1 -10-* Mso M =103 Mgl

M=1.4 Mg

Juri Smirnov, OSU: smirnov.9@osu.edu; Pheno 21 05/24/21



Exo-Menu _

Best served
old and cold

Brown Dwarf (14-75 Muup)

Roguéé _, : Rocky Earth-like Planets

Juri Smirnov, OSU: smirnov.9@osu.edu; Pheno 21 05/24/21
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0.01 0.1 10
t [Gyr]
Work in progress: M. Benito (NICPB), R. K. Leane (Stanford), J. Smirnov
Juri Smirnov, OSU: smirnov.9@osu.edu; Pheno 21 05/24/21
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arXiv: 2010.00015; R. K. Leane (Stanford), J. Smirnov
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DM Profile Dependence

Intermediate-Mass Brown Dwarfs
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arXiv: 2010.00015; R. K. Leane (Stanford), J. Smirnov
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DM Profile Reconstruction

— Burkert R, =5 KkpcC
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Work in progress: M. Benito (NICPB), R. K. Leane (Stanford), J. Smirnov
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New Line of Research for Light Dark Matter!

arXiv: 2010.00015; R. K. Leane, J. Smirnov

Juri Smirnov, OSU: smirnov.9@osu.edu; Pheno 21 05/24/21
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2—2
Vs

SN

2—2
Vs
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Co-SIMP process
Phys.Rev.Lett. 125 (2020) 13; J. Smirnov, J. Beacom
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Example Evaporation for 2->2 Anni

Jupiter local DM velocity

1.x107°1.x10741.x 10733 1. x 10721, x 10~

2
Oyp [cm”]

Work in progress R. K. Leane, J. Smirnov

Juri Smirnov, OSU: smirnov.9@osu.edu; Pheno 21 05/24/21
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Editors' Suggestion

phySicsworld Q Magazine | |atest™ | People™ | In

Exoplanets could be used as dark-matter detectors

08 May 2022
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arXiv: 2010.00015; R. K. Leane (Stanford), J. Smirnov
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Emissivity Impact
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