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l Dark photon mediator, milli-charged DM, freeze-in DM,Strongly Interacting,MDM/EDM......



Benchmark model in this work

l Adding a new U(1)' gauge symmetry, A' serves as new gauge boson and receives 
mass if U(1) gauge group is broken through either the Higgs or Stuckelberg 
mechanisms

ultralight A' heavy A' 
Dark photon mediator, milli-charged DM Z'-portal, leptophilic DM



Calculation framework 
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Flux of CR electrons 



lKinematics of CR-DM scattering

l Differential flux at Earth in terms of the CR energy

Line-of-sight integration out to 10 kpc

Flux of boosted DM



l Energy dependence in differential crosssection

Flux of boosted DM

u benchmark model
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l Differential scattering rate  

Flux of boosted DM  

CR physics

Particle physics

Atomic physics
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non-relativstic limit

Background DM flux

Minimal DM energy required to trigger ER

Electron recoil spectrum in xenon

u  Inverse mean speed function



Electron recoil spectrum in xenon

u DM form factor

non-relativstic limit



u Initial state electron is bounded: Roothaan Hartree Fock (RHF) method 
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l Ionization from factor 

n Radial wave functions: linear combination of Slater type orbitals

n Analytical expression 
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u Final state electron is free, taking as plane wave

Electron recoil spectrum in xenon



l Total differential ionization rate

l Contributed shells  

Electron recoil spectrum in xenon



l S1 (scintillation) signal: prompt scintillation photons  

 Spectrum of photoelectrons (PE)  in xenon

l S2 (ionization) signal: secondary scintillation photons from electroluminescence 
    in Gxe due to drifted electrons



 Photoelectrons (PE)  spectrumin in xenon

l Event rate for S2 signal responses

l Conversion probability of S2 
Exposure

Trigger and acceptance efficiency

Conversion probability
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deposit energy



 Photoelectrons (PE)  spectrumin in xenon
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Limit on the DM-electron scattering cross section



Discussion  

l Improving the sensitivity 

l Complementarity between neutrino experiments and DM-electron direct 
detection

l Flux of boosted DM coming from Galactic center, high DM density and CR flux, 
morphology of signal is different from that originated from local interstellar

l Discrimination of signal degeneracy
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