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Basics of direct detection
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Basics of direct detection

The basic ingredient is the nuclear recoil rate
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DM flux (has an annual modulation due
to Earth’s rotation around the sun)



Basics of direct detection
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Umin: minimum DM speed to kick the nucleus hard enough
(fixed by kinematics)
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Non-relativistic limit
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Dark Matter with electromagnetic interactions

Examples are
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Dark Matter with electric dipole moment
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Dark Matter with electric dipole moment
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Dark Matter with magnetic dipole moment

gM:g)ZO'W/XF'LW Hy = —ji- B

1 M
4o 1 s 2 72 112 Q@ 5 9 0
~ J°FA(E — Fo(F
1iB; (ER UQ)M c(Br) + 5 npFy(Er

m = 100 GeV

A, =107 e cm

S
[0}
X
x
>
B L ns
« 107
2 —
= \O
£ . =\
10~ Fluorine
g uori CD
O, Sodium N
@ ] —
g o t
- 10 Germanium —
% lodine Z
Xenon >;,<_4
1038 . <
0 20 40 60 80 100



O(ER)

107!

1072

1073

10~

1072

Dark Matter with magnetic dipole moment

Recoil Energy Ej [keV]
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Dark Matter with anapole moment
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Dark Matter with magnetic/anapole moment
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Dark Matter with magnetic/anapole moment
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Inelastic magnetic dipole Dark Matter
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Annual modulation of magnetic dipole Dark Matter
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L. = eexV'x Au
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Millicharged Dark Matter
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Digression #1: light mediator
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Digression #1: light mediator
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Digression #2: millicharged Minimal Dark Matter
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(millicharged) Dirac SU(2). triplet
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All bounds to be multiplied by 2 for the Dirac candidate
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Conclusions

| like Dark Matter with electromagnetic interactions



