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Physics Motivation Invisible signal signature

Evidences from cosmology and astronomy show that Dark Matter (DM) exists in the Missing particle signature: soft recoil electron, large missing energy & p;.

universe, constituting ~25% of the universe energy content. ]
5 ’ &Y Leading background: SM photon bremsstrahlung
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The high frequency single electron beam required by our experiment is provided by
Shanghai High Repetition-Rate XFEL and Extreme Light Facility (SHINE).
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The SHINE is currently under construction in Zhangjiang area, Shanghai (2018-2026). It

will provide an 8 GeV electron beam with frequency of 1 MHz. The beam intensity of o e e S el L oo ey o / 2 rocp mcame ey o

SHINE is 100 pC, which corresponds to 6.25x10° electrons per bunch. e ) P
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DarkSHINE detector
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Conclusion

With an estimated total background yield of 0.015/year, the expected 90% C.L. limit

estimated with 3x101* EOTs (running ~1 year), 9x101* EOTs (~3 years), 1.5x10%> EQTs
(~5 years) and 1x10¢ EOTs (with Phase-Il upgrade) are shown below:

- Tagging tracker & recoil tracker:
Measure the track of the incident and recoil
electrons.

» 7+6 layers of silicon strip sensor modules.
» Tungsten target, 1.5 T magnet field.
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The DarkSHINE experiment will provide competitive sensitivity, which will be able to
exclude most sensitive regions.
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