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Particle DM Mass Range

Vast Region!
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Particle DM Mass Range

Region of Interest
in this talk
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Ultralight DM
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DM for 10722 eV < mpy < eV
Must be Bosonic

CDM iZ7%h 5
> Coherent oscillation/decay of defects/ ...
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Several interesting astrophysical signature
» e.g. Hu, et al., 2000

Moduli? ALP?
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» Indirect detection
» Production
» Direct detection



Direct Detection
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One recoil, g ~ p = mv, is small
However, npy ~ p/m is quite large
The total momentum transfer: Q oc gn ~ vp
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» Measurement must be precise enough
» Large enhancement
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Enhancement Effect

» 2 fE® Enhancement %l 5

» Stimulated emission (F5E )
» Coherent effect on the target



Stimulated Emission
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Stimulated Emission
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Enhancement D K & X
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» DM @ final state 2745 2 &1 5 72\ & 2 72\
» coherent oscillation L CT\WA &, XX
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Enhancement Effect

» 2 fE® Enhancement %l 5

> Stimulated emission - X (or A)
» Coherent effect on the target



Coherent Effect

» e.g. Coulomb scattering
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Nucleus (charge Z)

» For gR < 1, o < Z? |



Coherent Effect
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» gx; — 0 for all i, Aoy =~ NA
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» Measurement is very accurate,
Av/vAt < 10717719 g1
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Schrodinger eq. D Z 5
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Cross section & 2D Y 1 X
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Final Result

» For the best target, we need one order more
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Summary
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