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Theoretical motivation of light DM

l Hidden Photon Mediator



T. Bringmann and M. Pospelov, arXiv:1810.10543 C. V. Cappiello, K. C. Y. Ng and J. F. Beacom, arXiv:1810.07705

Reverse Direct DetectionLimits from DM-nucleon direct detection



C. Cappiello and J. F. Beacom, arXiv:1906.11283

Y. Ema, F. Sala and R. Sato, arXiv:1811.00520 

Limits from Neutrino Experiments



Calculation framework 

Flux of CR electrons 

Flux of DM boosted  by CR electrons

Spectrum of electron recoil energy in xenon

 Spectrum of photoelectrons (PE)  in xenon

Limit on the DM-electron scattering cross section



Flux of CR electrons 



lKinematics of DM-CR scattering

l Differential flux at Earth in terms of the CR energy

l Convert into a DM energy spectrum

line-of-sight integration out to 10 kpc

Flux of DM boosted  by CR electrons



Flux of DM boosted  by CR electrons



Spectrum of electron recoil energy in xenon

l Differential scattering rate  

boosted DM energy spectrum 

CR physics

particle physics

solid state physics

R. Essig, J. Mardon and T. Volansky, arXiv:1108.5383 

In non-relativstic limit



l Roothaan Hartree Fock (RHF) method 

J. Kopp, V. Niro, T. Schwetz and J. Zupan, arXiv:0907.3159

C. F. Bunge, J. A. Barrientos and A. V. Bunge (1993)

l Ionization from factor 

u Radial wave functions: linear combination of Slater type orbitals

u Analytical expression 

J. Kopp, V. Niro, T. Schwetz and J. Zupan, arXiv:0907.3159

u outgoing electron as a free plane wave.

Spectrum of electron recoil energy in xenon



Spectrum of electron recoil energy in xenon



l S1 light signal:Prompt scintillation photons  
l S2 Charge signal: Secondary scintillation 

photons from  electroluminescence in Gxe 
due to drifted electrons

 Spectrum of photoelectrons (PE)  in xenon



 Spectrum of photoelectrons (PE)  in xenon

l Event rate for Si responses

l Probability  to produce S2 for given recoil energy



 Spectrum of photoelectrons (PE)  in xenon



Limit on the DM-electron scattering cross section
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