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Composition of the Universe
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Dark Matter Ring in Galaxy Cluster Cl 0024+17 (ZwCl 0024+1652)
Hubble Space Telescope + ACS/WFC

NASA, ESA, and M.J. Jee (Johns Hopkins University) STScl-PRC07-17a
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Next Steps for DM DireDietection

Better resolution
Lower threshold

New ideas:
Toward SufGeV mass

DM-nucleon--> DMelectron

Spinindep. --> Spindep.

P.A.Zylaet al (Particle Data Group), Progheor Exp

WIMP Mass [GeV/c?]

Largerdetector size
Clearer background

. Phys. 2020, 083C01 (2020).
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Why SpirFDependent DMe Interaction?

P LO) _ ¢ (XT]lxX) - (eT]le) + ¢y (XTSY’XX) . (efgee)

A Sl term: a scalar DM with a scataralar coupling, or a fermionic DM with a scalealar or

vectorvector coupling to electrons
A SD term: a fermionic DM with an pseudoveepsieudovector or tensetensor coupling.

A DM-ev.s DMm:
A electron weakly bound in atoms; nucleon tightly bound in nuclei
A electron recoils (ER) asasier to detect

A coherentenhancement happens only for SI Bitase
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Atomic Response Functions

Exp. dataGesolid
Theory: Ge atom (gas)

Ab initiomany-body atomic methods:
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A Multi-ConfigurationDirac-Fock MY
A (MO RelativisticRandomPhaseApprox.

A FozenCore Approx.

Benchmarked with photoabsorption data and some | — o
approximation schemes: WD S sa

+ Zheng et. al. (2006)
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