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MOTIVATION

O THEORETICALLY MOTIVATED BY
“WIMP MIRACLE"
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MOTIVATION

O THEORETICALLY MOTIVATED BY "WIMP MIRACLE"
O UNEXPLORED PARAMETER SPACE
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MOTIVATION

Freeze—out, Complex Scalar, mg = 3 m, Asymmetric, Dirac Fermion, mg = 3 m,,
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SIGNAL — DARK MATTER

O NUCLEAR SCATTERING RATES
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SIGNAL — DARK MATTER

O NUCLEAR SCATTERING RATES
O ELECTRON SCATTERING RATES
* QE dark model used to simulate Ge

electron wavefunctions
® F.__encodes the wavefunction information of
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the Ge atomic structure
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SIGNAL — DARK MATTER

O NUCLEAR SCATTERING RATES
O ELECTRON SCATTERING RATES
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BACKGROUND - SOLAR NEUTRINOS

O SOLAR-NEUTRINO FLUX
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BACKGROUND - SOLAR NEUTRINOS

O SOLAR-NEUTRINO FLUX
O EVENT RATES
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BACKGROUND - SOLAR NEUTRINOS

===== y—g QEdark 10 GeV
— x—-N 10 GeV
| =---- x-e QEdark 1 GeV
— y-N1GeV
x—e QEdark 500 MeV
x—MN 500 MeV
| =---- y-e QEdark 200 MeV
———— x-N 200 MeV
===== y-g QFEdark 100 MeV
— x-MN 100 MeV
1 ==--- y-e QEdark 50 MeV
— x-N 50 MeV

Recoil Energy [eW]
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BACKGROUND - SOLAR NEUTRINOS
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o IONIZA
* Lindhard "Quenching” mo
* Adiabatic Correction Factor (FAC)
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RECOIL ENERGY TO DETECTOR SIGNAL

Ge with () ionization, Egp=0.67 eV
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v—N {background) rate with Lindhard Quenching, MO Adiabatic Correction Factor
v—N {background) rate with Lindhard Quenching and Adiabatic Correction Factor
v—M (background) rate with 15% Quenching

v—e (background) rate
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RECOIL ENERGY TO DETECTOR SIGNAL

Ge with () ionization, Epp=0.67 eV

a,=3x10"cm?, M, = 40 MeV

Va

—— x (signal) rate

— v-=N {background) rate with Lindhard Quenching and Adiabatic Correction Factor —_—
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DISCOVERY LIMITS

o EFFECT OF IONIZATION MODEL A L ikehood Discovery L
o REGIMES OF DISCOVERY LIMIT VS Electron Recoils with 1, = 50 MeV
EXPOS U RES % Ge with () ionization, Ew:{}.ﬁ? eV

—— Discovery Limit Lindhard with FAC

100 1000 10*
MT [kg—yr]

—— Discovery Limit Lindhard without FAC

——— Discovery Limit With 15% Quenching
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DISCOVERY LIMITS

o RED CURVE
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sub-GeV Dark Matte
* Billard, Figueroa-Feliciano, Strigari. olife
on the reach of next generation dark matter direct dete
experiments”. arXiv 1307.5458v3.
O QUESTIONS
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