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Boosted DM

® \\Ve need to consider ider range of DM

Light DM is hard to e
detect in standard
WIMP scenarios

WIMP Mass Mpum [GeV/c?]

® Boosted light DM

Light DM can have enough energy to
overcome the energy threshold of detectors.

KN, S. Higashino, T. Naka, K. Miuchi
arXiv:2211.13399

[ o ——

o

A

Si | | : | | é

2150 2100 =50 0 50 100 150
¢DM

Angular distribution of nuclear recoll

posna e, MU =% Ty Agp B Lo b2 ZES D e R VIR PO SERUENS e . v o _posn FTHOT O WL P Bt X T VI S O

¢DM

~ Cosmic Ray scattering

Y. Ema, F. Sala, R. Sato 1811.00520
T. Bringmann, M. Pospelov 1810.10543

Annihilation

K. Agashe et al. 1405.7370
J.Berger et al. 1410.2246

Decay

Bhattacharya et al. 1407.3280
J. Kopp et al. 1503.02669 2

.,

:




Directional Detection

Credit: NASAfJBI=€Caltech/ESO/R. Hurt
® Once DM is detected, directional detection is required. e
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e Powerful background rejection
- Checking DAMA/LIBRA

- Neutrino floor



NEWSdm experiment
am Collaborated by 5 counties, 14 institutes

Direction Sensitive Dark Matter Search with Super-high resolution nuclear emulsion

Super-resolution nuclear emulsion and sub-micron tracking
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NEWSdm experiment
am Collaborated by 5 counties, 14 institutes

Direction Sensitive Dark Matter Search with Super-high resolution nuclear emulsion

Super-resolution nuclear emulsion and sub-micron tracking
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A two component DM Model

e Dark sector with U(1)p gauge symmetry
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Dominant

e Massive extra gauge boson A’: dark photon
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DM interactions

® New fermion interactions
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® Relic Abundance
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Boosted DM from the Galactic center s wimax

arXiv:2012.11477
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® Flux of the boosted DM
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Expected Event Number N
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Event number [(PraciicalE'threshoid)"
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Event number [(dealEthreshoid)’
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Bench Mark Points

ldeal E threshold, 5 kg nuclear emulsion

BP1

‘ {mX/MeV, €, gX} Np Nc Nn No '
{24,1.4 x 1074,2.5} 0.067 0.39 0.15 0.58 |

{18,2.0 x 107%,2.0} 0.27 1.0 0.39 1.5

12



Conclusion

® Two component DM scenario with U(1)p gauge sym.

® | ight DM component is boosted in the Galactic center.
Directional Detection would be suitable.

® Several events from direction of the Galactic center are
expected in NEWSdm experiment in the future.
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