A brlef mtroductlon to the

Dlrect Detectlo'n bf Dark Matter

20.04.2021 Science Coffee ser.ninar, Lund University FON S Timon Emken (Stockholm University) 1



How do we know about dark matter"

€) Frltz ZW|cky and the Coma cluster " (b) Galactic rotatlon curves’
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(c) Co'stIo_gicaI'structure fo_rmation ] g .(d) Cosmlc mlcrowave background
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The dark matter “wind”
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Direct detection of dark matter -
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Detecting DM Via' nuclear recoils

2 Nuclear recoils as observable for GeV-
scale DM searches

. Wasserman, Phys. Rev. D33 (1986), 2071 -
- A.K..Drukier €t al.; Phys: Rev:D33+(1986) 3495
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DM velocity distribution: - |
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What a direct detection experiment can find
Nosignal,only background (nullresul).  OR _ Asignal! 5

o,Uhderstanding*excluéion limits from
" direct detection G X | = A -

- e What does it take to disecover dark matter?
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z Asignal excess?
o )
e:'“('\\)e>

v

‘Detection of an annual modulation? -
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Dire'ctio_nal detection?

A\

| Confirmation by a second experim'en't, or
» 11, AT another type of'experimen"c's., e.g, colliders? -
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‘Direct Detection. of Dark'-..Matter via eleetron recoils

Instead of nuclear recoils, search for DM-electron interactions.
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DM induced electron transitions & ionizations

| «Co Slicat . Target electrons are bound states energy elgenstates but not
momentum elgenstates |

dRion' L5 1 '0)( Z <d 10n >
' - dE,

"Ionization form factor
dEJe mN Ly : . ol o

nl
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d(olov) - o,
dE, 8,14)(6Ee
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o Depending on .the target,l t,hls requires condensed matter theory.

e The ioniZétio.n form factor only applies to a certain class of .DM mo_dels. _
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Recent results on DM eIectron scattering experlments |

oSemlconductor target | e Liquid noble gas targets
_experiments SR el R i |
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(D): DM-electron scattering

m, [MeV] S (.02 GeV /¢*
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