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Content

• Introduction of dark matter

• Status of WIMP dark matter

• Cosmic Ray-boosted dark matter

• Bounds on the light dark matter in the 

simplified models



Evidence of Dark Matter





Observation methods

• Optics for the stars

• X-ray for the gas

• Gravitational lensing for the dark matter

























From PANDAX group  arXiv:1802.06912



From PANDAX group  arXiv:1802.06912





1000个粒子/平米/秒

90% 质子
9%  𝛼粒子
其它是重核

最高可达1020eV

Where？How？



探测手段：云室



Plastic Scintillator Detector 

(PSD)

Silicon-Tungsten Tracker 

(STK)

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)

手段2:



On-orbit performance: 

Charge measurement
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For protons and Irons, the charge resolutions are 0.13e and 0.32e, respectively. 
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Density  of DM Flux  of CRs

Cross section between DM and CR

Integration in the sight
Effective scattering length



From T. Bringmann et. al.     arXiv:1810.10543







Cross section between DM and dense matter  on earth



Recoil Energy of Target

Cross section between DM and dense matter  in detector





From T. Bringmann et. al.     arXiv:1810.10543





Energy scale 





















Our work

From … T. Bringmann et. al.     arXiv:1909.08632
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• 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




