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Fermionic DM Absorption  

on Electron Target 

with EFT Approach

𝜒 + 𝑒− → 𝜈 + 𝑒−

1. Efficient Energy Transfer

Energy Conservation:

𝑚𝜒 = 𝐸𝑅 + p𝜈 , 𝐸𝑅 =
𝑝𝑒
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Momentum Conservation:
𝑝𝑒 = 𝑝𝜈 .

Recoil Energy:

ER ≃
𝑚χ
2

2 mT+𝑚χ
~keV→ 𝑚𝜒~100keV.

DM absorption has the largest energy
transfer efficiency for all the energy of DM
can participant into the scattering process.
This makes a 100 keV DM detectable in
direct detection experiments.

2. Spectrum with Atomic Effects 3. Constraints From PandaX-4T

The upper panel shows the 

DM absorption on free 

electron target generates a 

fixed recoil energy as the gray 

lines. However, the electron 

inside an atom is bound by 

Coulomb potential and 

described by wave function 

with momentum distribution.  

The atomic effects enlarge the 

phase space and make the 

energy spectrum expand to a 

special finite peak. Fit it with 

Xenon-1T and PandaX-II data, 

we can get the sensitivity 

contour in the lower-panel. We 

find the parameter space for 

vector interaction still survive 

after considering all the Astro-

and Cosmo-limits. [1]

The first run of PandaX-4T 

data does not announce any 

definite events of fermionic 

DM absorption scenario. It 

gives the 90% C.L. limits 

shown in the plot. Because of 

the large energy efficiency, 

we can constrain the DM 

with mass down to keV scale 

in Xenon-based detector for 

the first time. Furthermore, 

the peaked-like spectrum 

makes data easy to 

distinguish. So this direct 

detection constraint is 

stronger than the limits from 

astrophysics and cosmology 

in some mass range. [2]
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