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The Sun as a Dark 
Matter Detector

See John Beacom’s talk on why 
the Sun is important!
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The Sun is there already! Super-K is built already!
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XENONnT: 
• 7000 kg

• 700 days
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The Sun: 
• 3 x 1030 kg

• 2 x 1010 days

6 x 1040 kg day
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Leptophilic Dark Matter in the Sun
Dark Matter annihilation to produce indirect detection signal

Fermi-LAT HAWC
(1703.04629) (2212.00815)
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Neutrino signal from DM annihilation
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• The background is less than 
1 event!


• Reducing Atmospheric 
background with Super-K 
angular resolution.
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Conclusion 1
• We provide the strongest constraints for DM-electron 
cross section, from 4-100 GeV Leptophilic DM.


• For Hyper-K, we provide the projection that is an 
order of magnitude improvement.


• We also have the results for DM models with 
momentum-dependence cross section (check our 
2501.14864 paper)



What next? 
Probing the sub-GeV DM 

regime with Jupiter



Dark Matter Evaporation
A challenge in this direction

• The Sun evaporates 
DM below 4 GeV!!!


•  Require other DM 
detection strategies 
(See Rebecca Leane’s 
talk on Thursday!)



Jupiter with Metallic Hydrogen
Acting as Dark Matter Refrigerator!!!

Electrons in Metallic 
Hydrogen are cold and 
follow Fermi-Dirac 
Distribution!


Cannot transfer enough 
energy to DM to 
evaporate them!



Jupiter with Metallic Hydrogen
Acting as Dark Matter Refrigerator!!!

Carlos Blanco


Penn State U.

Other References:


• Blanco, Leane, Moore, Tong (2408.15318)


• Blanco and Leane, PRL (2312.06758)



Jupiter with Metallic Hydrogen
Acting as Dark Matter Refrigerator!!!

TTQN, Carlos Blanco, Tim Linden, in preparation!

(Preliminary)



More like an advertisement!
Conclusion 2

• Jupiter is a promising detector for sub-GeV 
leptophilic DM.


• We provide the strongest constraints that can 
probe a large portion of theory-target parameter 
space.


• Stay tuned for our work!!





Backup Slide



The Solar model



Jupiter model
Jovian J11-4a



Metallic Hydrogen
Inside Jupiter



Super-K angular resolution



Super-K and Hyper-K
Maybe Super-Duper-Kamiokande in the future?



Velocity and Momentum-dependent cross sections
Too fast too furious!



Comment on 2503.07713



Compare with previous capture rate results
We are confident that we have obtained the correct finite-temperature capture rate!


