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WIMP Direct Detection
Elastic scattering of a WIMP with a target nucleus

WIMP

Nuclear recoil
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Nuclear Shell-Model

|g.s.> = ∑α Cα

Configuration interaction



Nuclear Shell-Model

|g.s.> = ∑α Cα

Core of fully occupied 
states

Empty states

Valence space

Configuration interaction

Uncertainties due to
• Valence space
• Nuclear Hamiltonian
How do they affect nuclear response 
functions for WIMP Direct Detection?
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Conclusions and future work
• Role of ground-state nuclear structure in WIMP-nucleus interaction with 

Shell-Model (configuration interaction)

• Orbital angular momentum and spin-orbit contributions (in addition to SI 
and SD)

• Uncertainty in sub-dominant channels due to nuclear Hamiltonian

• Effect on 2-body currents (Sam Thompson)

• Rate calculations for BSM models (Nav Krishnan, Raghda A. Khaleq)

• (Beyond) Mean-Field description instead of Shell Model (Raghda A. Khaleq)

A. Stuchbery G. BusoniR.A. Khaleq R.A. Khaleq S. Thompson N. Krishnan
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