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XENON1T electron recoil anomaly

✔  Within  1-7 keV range, 53±15 more events compared to background
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Migdal effect

Differential electron ionization prob.

Usual nuclear recoil piece

Indicates importance of Migdal 
effect for O(1 GeV) DM mass 
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Migdal effect: typical spectrum 

Ionization energy

✔ The position of the peak generically matches with the energy 
scale of observed excess.  



Spin-dependent DM
 neutron coupling

Migdal effect: Vannila DM 

Spin-independent DM
 nucleon coupling

Produces 53 Migdal events in 
the 1-7 keV recoil region
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Migdal effect: Boosted DM 

Dark sector:

✔ Energetic      through the annihilation of      can ionize 
n=2 levels electrons
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Outlook

✔ We have investigated the prospect of Migdal effect in the 
explanation XENON1T electron recoil excess.

✔  This frameworks may be readily explored by lowering the 
detector threshold. 
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