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Dark Matter

* Dark photons
* Axion-like particles
* Planck mass

* Spin-independent
* Spin-dependent
o Sub-GeV

Sun

* Solar pp neutrinos

Big Bang

« Neutrinoless double

* Solar Boron-8 beta decay
neutrinos * Double electron
capture
Supernova Cosmic Rays
* Supernova + Atmospheric
neutrinos neutrinos
o Multi-

messenger



__Coherent Elastic Scattering

For both WIMPs & solar/supernova Q
)\deBroglie h 197 MeV fm 197 MeV fm

R it > Tnucleu
o D e P R e
B interact with entire nucleus: o ox A?
Recoil degenerate in transferred momentum D
B for some parameter space WIMPs and
neutrinos 1 ndistinguishabl e:

(not really a floor)
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__ WIMP Detection Status (simplified)
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Best limits all from
LXe experiments

Priors include
Z-mediation
through a box,

Z Oor Higgs -
mediation,
Z-mediation at
10-19 abundance

-3 Dark Matter Detector

see Blanco+ 1907.05893
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__Strong Program Going Forward
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Start next year
to probe another
2 orders of
magnitude

-3 Dark Matter Detector
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) Dark

Matter and CENNS
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Simple scattering

Kinematics
degenerate in
momentum

Coherent Neutrino
Nucleus Scattering:

light n, v~c

-3 Dark Matter Detector

-Feliciano 1307.5458
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. . x/v+N—x/v+N
Neutrino Floor is far, far away
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Current program
leaves a WIMP gap
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Neutrino Floor is far, far away

1042
led out

£ 10-43 RO Current program
£ 104 leaves a WIMP gap
Q
© 1045
(% 10 46
o
? .
g 1047 Atmo_spherlc |
=3 neutrinos require
= ) Coh t -
510 SRl | gcneration -3
© 10" : .
A Signal experiment

10-50

1 3 10 30 100 300 1000 3000
WIMP Mass in GeV/c 2

Rafael F. Lang: Astroparticle Physics with a Generation -3 Dark Matter Detector 8



5 Generation -3

Goal: probe WIMPs down to the  &™Mn floor
need to measure atmospheric n CENNS

Scale-up LXe TPC technology
Start after LZ & XENONNT , ~2026

8M U R&D funding, on roadmaps,
collaborations and expressions
of interest, whitepaper in prep
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_Xe: Spin -Dependent Sensitivity

Half of Xe isotopes carry spin!
T e = e PICO is better for
proton coupling
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In general, Xe is
great EFT target
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Many other interesting channels

LUX 1704.02297

An+ 1412.8378

xion -Like Particles:

LUX 2013 (this work)

1 10
mj [keV/c?]

Dark Photons:
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Sub -GeV WIMPs:

Leptophilic models:

-3 Dark Matter Detector
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XENON 1907.11485



