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Summary
Dark Matter Dark Matter
phenomenology is detectors are
turning to more becoming larger
exotic models. Your and more sensitive.
neutrino detector is They start to have
sensitive to some of something
those. Don’t miss meaningful to say
this opportunity. about neutrinos.
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Indirect Dark Matter Searches
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_Ditferent Energies, Ditferent Rates

Dark Matter is non-relativistic.
falling exponential recoil spectrum at low energies

Py
2mN
(100 GeV /c? x 10~3¢)”
2 X 50 GeV /c?
< 100 keV
Can you still look

for Dark Matter?
Of course! Two examples.
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- Extrapolate to H1gher Masses

XENON 1805.12562

jo--| 3T PN T T S "]  Does this go all the
i  way to the Planck
1o\ |  mass?

Which assumption
s — _ breaks down?

WIMP-nucleon oy [cm?]
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~Direct Detection at H1gh Mass >
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e.g. with BOREXINO: Look for non-relativistic tracks 5
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_Non-Minimal Dark Sector

e Luminous Dark Matter
Feldstein, Graham, Rajendran 1008.1988 ] ]
y upscatters into excited y’ which then

emits a photon in your detector

e Boosted Dark Matter
Agashe et al. 1405.7370

y decays e.g. in Sun into ¥’ which is Lorenz
boosted and then scatters in your detector

e Self-Destructing Dark Matter
Grossman et al. 1712.00455

v scatters in Earth into unstable ¢y’ which
then decays in detector
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XENONI1T Background Spectrum

overall, 2v2[3 important
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Lowering the Background
DARWIN baseline design (40t LXe 2025+)
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~Solar Neutrino Elastic Scattering
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- CNO Neutrinos 1in 40t Xenon?

elastic scattering v, + e~ — v, + e~
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Or try with Argo (100t Ar)

1.0
Projected 3o uncertainty on future
measurements of the CNO neutrino flux
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~Add Neutrino Magnetlc Moment

lees new v—y interaction:
modifies elastic scattering
predictions for
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-Heavy Sterile Neutrinos

Modified predictions for 102;—\ T
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“Double-Electron Capture: XMASS

2¢” + 1?*Xe — %' Te + 2v, + 64 keV (Egk)

2vBp the other way around: help nuclear matrix models.
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Double-Electron Capture: XENONIT

better resolution, larger exposure, getter removes 12°]
1 ton-year exposure
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XENON, this conference Monday #84
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~Coherent Neutrino-Nucleus Scattering

%L 1042 Simple scattering

e 1043 ruled out kinematics:
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~Supernova Neutrinos

few second burst v, + N - v, + N
With SNEWS: XENONI1T sensitive across entire Milky Way

flavor-independent: complementary information
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_Solar °B neutrinos ~2023

simulation: 1000 days LZ
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_“Neutrino Floor” Far, Far Away
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—

WIMP Gap Requires Generation-3
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best limits set by
liquid xenon TPCs
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improve factor 100

current program
leaves a WIMP gap:
DARWIN & Argo
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136Xe Ov2pB with "atXe Target
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Finally: Lunch.

(well, after your questions




