Directional detection



How can we detect the dark matter?






Dark Matter

Dark Energy




Q) [ e @
d
dER (%;/ ”f“"”'dER

1903.03026




arXiv:1805.12562

a
N
o)

arXiv:1903.03026




1903.03026




Can the light dark matter of sub-GeV mass be
detected via DM-nucleus scattering<



Cosmic-ray (CR) can scatter the light DM
and DM obtains additional kinetic energy
(CR-DM) to overcome the energy threshold.
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Why directional detection of DM?¢
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Credit: NASA/JPL-Caltech/ESO/R. Hurt
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radial velocity  tangential velocity KN, Ikeda, Yakabe, Naka and Miuchi (2020)
also B. Morgan, A. Green, N. Spooner (2004)

Ling, Nezri, Athanassoula & Teyssier (2009)
O.Host, S. Hansen (2007), ...
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Can we see CR-DM signals from the Galactic
cenler?
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Detectability of CR-DM signals from the GC, DM profile dependence, ...
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@. George et al 2009 ApJ 698 1666
CR (i=p) abundance
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CR-flux by
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Salas,a, Widmark (2020)
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steeply at small radii.
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CR-DM flux focuses on the direction of the G.C. as expected.
In the case of pseudo-isothermal profile (cored), concentration of the
G.C. direction is unclear compared to others (cuspy).



Map of nuclear recoil is blurred compared to original CR-DM flux,
but signals still focuses on the G.C.
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Summary and Outlook




