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A New Astrophysical Search 
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Exoplanet Heating by Annihilating DM
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Exoplanets are Exciting
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Some Facts 

•300 Billion  expected 

Exoplanets in the Galaxy 

•Estimated 100 Billion rogue 

planets  

•4324 Confirmed Exoplanets 

•5695 Candidates awaiting 

confirmation 

•New Infrared Telescopes: 

JWST 2021 and Roman 2026
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JWST 2021

•6.5 m Mirror diameter 

•18 Hexagonal Segments 

•Near-Infrared Imager and 

Slitless Spectrometer 

(NIRISS) for T > 500 K 

•Mid-Infrared Instrument 

(MIRI)      for T : 100 - 500 K 

•Launch: October 2021
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Stuff in Space

M =  MSol M = 1.4  MSol

M = 10-3  MSolM = 10-1 -10-2 MSolM > few MSol
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Exo-Menu

Brown Dwarf (14-75 MJup) Jovian Planets (1-13 MJup)

Rogues Rocky Earth-like Planets

Best served  
old and cold
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Search Strategies
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Temperature Evolution
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Work in progress: M. Benito (NICPB), R. K. Leane (Stanford), J. Smirnov
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A Position Dependent Signal

arXiv: 2010.00015; R. K. Leane (Stanford), J. Smirnov
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DM Profile Dependence

arXiv: 2010.00015; R. K. Leane (Stanford), J. Smirnov
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DM Profile Reconstruction 

Work in progress: M. Benito (NICPB), R. K. Leane (Stanford), J. Smirnov
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Dark Matter Models
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DM-Proton Scattering

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

New Line of Research for Light Dark Matter!

vthermal < vescape
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Enough Time to Annihilate
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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 Annihilation

Work in progress R. K. Leane, J. Smirnov
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New Worlds Ahead
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Thanks!
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Backup
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Local Search

arXiv: 2010.00015; R. K. Leane (Stanford), J. Smirnov
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Atmospheric Emissivity

arXiv: 2010.00015; R. K. Leane (Stanford), J. Smirnov


