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o THEORETICALLY MOTIVATED BY “WIMP MIRACLE”

o UNEXPLORED PARAMETER SPACE

• Traditional Direct Detection on nuclei – limitations at low DM Mass (< ~100 MeV)

• Well-motivated theory to probe this parameter space (below 100 MeV)
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SIGNAL – DARK MATTER

o NUCLEAR SCATTERING RATES

• F(Er) is the Helm form factor, affects recoil energies > ~10 keV
• σ0 is the normalized to nucleus form factor, which scales as A2

• vmin is set by the kinematics of the collision and is equal to the minimum 

velocity necessary for recoil energy Er
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SIGNAL – DARK MATTER

o NUCLEAR SCATTERING RATES

o ELECTRON SCATTERING RATES

• QE dark model used to simulate Ge 

electron wavefunctions
• Fion encodes the wavefunction information of 

the Ge atomic structure
• How likely it is that an incoming velocity 

will ionize electron to energy Er
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BACKGROUND – SOLAR NEUTRINOS



RECOIL ENERGY TO DETECTOR SIGNAL

o IONIZATION FROM ELECTRON SCATTERING
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RECOIL ENERGY TO DETECTOR SIGNAL

o IONIZATION FROM ELECTRON SCATTERING

o IONIZATION AFTER NEUTRON SCATTERING

• Lindhard “Quenching” model

• Adiabatic Correction Factor (FAC)
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RECOIL ENERGY TO DETECTOR SIGNAL



STATISTICAL ANALYSIS

o LIKELIHOOD FUNCTIONS

• Likelihood of the observed data with hypothesized model
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DISCOVERY LIMITS

o EFFECT OF IONIZATION MODEL

o REGIMES OF DISCOVERY LIMIT VS 

EXPOSURES

• 1/MT

• 1/MT^0.5

• Beyond (Extreme Exposures)
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DISCOVERY LIMITS

o RED CURVE

• 100 ton-yr exposure

• DM-electron scattering 

signal

• Neutrino-nuclear and 

electron scattering 

background.

• Lindhard Quenching 
model with adiabatic 

correction factor for 

modeling of nuclear 

scattering to ionization



CONCLUSION
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