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Outline

* Dark Matter (DM) distribution in our galaxy

+ Directional detection of DM

* DM induced electron ejections in graphene and carbon nanotubes

“ Potential for discovering smoking gun signals from DM in graphene and
carbon nanotubes based detectors.
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The Standard Halo Model

+ DM density p, ~ 0.4 GeV/ cm’

=2

= DM velocity is Boltzmann distributed, v ~ e s

—(v+ Ve)2

. ° . v2 redits: E L Calgcada
+ Motion of Sun shifts the velocity by v, v ~e 0 Ea

* Vg =& 238km/s and v, & 250km/s, sov < ¢
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Directional Detection of DM
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* Experiments sensitive to
directionality can discriminate signal
from background r=0h
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DM induced electron ejections from graphene and nanotubes

* The materials have asymmetric electron momentum distributions
* Electron scatterings are sensitive to DM masses down to a couple MeV

* Using NR-EFT to model arbitrary DM electron interactions, we find
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DM induced electron ejections from graphene and nanotubes

* The materials have asymmetric electron momentum distributions
* Electron scatterings are sensitive to DM masses down to a couple MeV
* Using NR-EFT to model arbitrary DM electron interactions, we find

| ‘%1—>2 | : = Rfree(k,9 q. V) X % fl/\;l(k, = q) | 2

DM particle physics térget pfoperties
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+ Record two numbers of events, V..
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Moving experimental setups
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Fixed experimental setups
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Expected Sensitvity at 90% Confidence level
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Expected Sensitvity at 90% Confidence level
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Expected Sensitvity at 90% Confidence level
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Expected Sensitvity at 90% Confidence level
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Expected Sensitvity at 90% Confidence level
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T'ake Home Message

“ For plane wave final state electrons, the physics of general non-relativistic
dark matter electron interactions factorises into the product of a single free
particle response function and the norm of the momentum space initial state
electron wave-function.

“ Graphene and carbon nanotubes can be used to detect a smoking gun signals
from DM.

“ For DM masses of a few MeV both carbon nanotube and graphene based
experiments are sensitive to yet viable parameter space for a range of
DM models with an exposure of 1g year.
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Experimental setups: Graphene
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Daily Modulation in Fixed Graphene Experiments
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Experimental setups: Carbon Nanotubes
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