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Inelastic scattering
Xenon spectra
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» Excitation to low-lying first excited state (40 keV / 80 keV) possible
» Nuclear recoil + prompt deexcitation gamma can be observed
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Types of WIMP-nucleon interactions
Spin-independent (Sl)
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Elastic scattering:
» All nucleons contribute (coherent)

(initial| Z LS linitial) oc A

Inelastic scattering:
» For experimentally relevant isotopes transitions between ground state and first
excited state are of single-particle nature

flnal|z N\lnltlal ) o< 1

» For Sl interaction, inelastic scattering strongly suppressed
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Structure factors:
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Vietze, PK, Menéndez, Haxton, Schwenk, arXiv to appear

» Suppressed by A=2 ~ 10~* compared to elastic
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Types of WIMP-nucleus interactions
Spin-dependent (SD)
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Elastic scattering
» Spin carried mostly by unpaired nucleons
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Inelastic scattering
» Transition also of single-particle nature
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» SD channel sensitive to both elastic and inelastic scattering

December 9, 2014 | Philipp Klos | 5



Structure factors:
SD inelastic scattering
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» Inelastic comparable to elastic scattering at u ~ 1 (p ~ 125 MeV)
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Inelastic scattering
Integrated recoil spectra
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» One plateau per excited state

» Combined information from elastic and inelastic channel will allow to
determine dominant interaction channel in one experiment

» Inelastic excitation sensitive to WIMP mass
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