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Observation methods

 Optics for the stars
« X-ray for the gas
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Anisotropy of CMB needs dark matter
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Though existence of dark matter are believed
in astrophysicists, we still need to identify it
in the terrestrial laboratory !



Direct detection
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Indirect detection




WIMP miracle
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Summary

* Less and less space for WIMP above
1GeV!

* We are less sensitive to the light dark
matter



Reasons of the less sensitivity
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PANDX constraints on light Mediator
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A short introduction to Cosmic Rays



Primary cosmic rays
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Plastic Scintillator Detector
(PSD)

Silicon-Tungsten Tracker
(STK)

- P

BGO Calorimeter
(BGO)

Neutron Detector
(NUD)

- Charge measurement (dE/dx in PSD, STK and BGO)
- Pair production and tracking (STK and BGO)

- Precise energy measurement (BGO bars)

- Hadron rejection (BGO and neutron detector)
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For protons and Irons, the charge resolutions are 0.13e and 0.32e, respectively.
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Balloon and
« Satellite experiments
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Story of CRDM
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From CR to DM flux

After a single collision by the CR

T, = max | —cos§ max _ Tl:j + 2m;1; |
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CR i in a differential volume
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CRDM flux

Attenuatio







DM flux at the depth z

dd, (dﬂ) dd, -lrrsirf;-’"f dd,
dl’y dlIe ) dly  (2m, + I: —Tre -""-r}j dTy
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Is the mean free path of a DM particle.



CRDM scattering in detectors
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Comparison with the WIMP scattering
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Our work



Simplified models for scalar and vector mediator

Sealar:  gys®XX + gnsONN

Veetor:  GoViX V' x + anu VNN



For the scalar
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For the vector
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We calculate the mean free path of a DM particle
In the integral .
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Note that: Definition of the cross section is
also important!
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The cross section in the fundamental theory
is a differential form



CONCLUSION

« Space In Dark Matter less than 1GeV has
rich physics
« CRDM is very good scenario for light DM

— The attenuation Is important
— The definition of cross section IS an Issue



THANKS!



