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Gravitational Capture of Dark 

Matter  



 
Neutrino Flux from DM in the Sun 



Relative capture rate for inelastic DM

4IceCube, Science 342 (2013), arXiv:1311.5238 
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Neutrino Flux from DM Annihilation in the Sun 

We use PPPC4DMnu to calculate neutrino flux and DM 
annihilation rate (Baratella et al. JCAP 03 (2014) 053                                  

Proposed detection of the KDAR with DUNE (C. Rott et al. 
JCAP 11 (2015);  DUNE Collaboration, JCAP 10 (2021) 065
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Neutrino Flux at the Detector after  Flavor Conversion  



The Exclusion Limits from Direct-detection  Experiments 
and Projected Limits for DUNE and Super(Hyper)K 



Neutrino Experiments Exclusion Parameter Space 

We use WimPyDD to calculate event rates for direct detection of elastic and inelastic dark 
matter (I. Jeong et. al. Comput. Phys. Commun. 276 (2022)                                   
We use NuWro to simulate neutrino interactions with Argone                                





Conclusion
• Annihilation of the captured dark matter in the 

Sun results in a novel neutrino flux on Earth
• In case of hadrophilic dark matter, i.e. dark matter 

couples to both heavy-quarks and light-quarks in 
DM annihilation in the Sun, and in this case

  Neutrino spectrum has two components: a spike at   
~236 MeV from kaon decay-at-rest and a broad-
spectrum shoulder from prompt decays of mesons 
•  For inelastic dark matter, we find the parameter 

space which cannot be probed with direct detection 
experiments, but can be probed with neutrino 
experiments  



•  We find that current limits on elastic DM from 
SuperK and IceCube from upward-going muons, 
when converted to inelastic DM case, rule out a 
large part of the parameter space for inelastic 
dark matter

•  We predict the parameter space for inelastic DM 
that will be probed by HyperK

•  For DM coupling to light quarks, only the spike 
events are detectable and DUNE excels due to its 
better performance at low energy and will probe 
currently unexplored parts of the inelastic DM 
parameter space.

• We evaluate the sensitivity of DUNE from 
contained GeV-scale tracks originating from the 
shoulder muon neutrinos  

•  We show results for wide range of DM mass and 


