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q Majority of the Universe not explained by 
the Standard Model 

q Evidences from Cosmology strongly hinted 
the existence of dark matter(DM)

q DM is not yet confirmed in experiment

The Mystery of Dark Matter (DM)

2026/05/18 Constraints on fermionic dark matter with CDEX-10

DM

Detector

Light
Ionize

Phonon

Direct DetectionIndirect Detection Accelerator



3

CDEX experiment: Probe DM with HPGe Detector at CJPL
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arXiv:1904.07915

q HPGe has
ü Low energy threshold for low-mass DM
ü Good energy resolution for peak-like-signal DM
ü Low intrinsic background level
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q Magnetic dipole-based absorption of fermionic dark matter
§ Dipole-Charge interaction (DC)
§ Dipole-Dipole interaction (DD)

The DM model
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q The DM spectra in Ge
§ The DC, DD interaction rates: 

§ In germanium, DC >> DD

§ The DM energy spectrum in Ge (ignore DD): 

The DM model
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q The DM spectrum in Ge
§ Step1: the ionization energy deposition 
§ Step2: the Ge quenching factor: Lindhard (𝜅 = 0.162)

§ Step3: the detector energy resolution

The DM model
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q Fit the high energy region spectrum to get the background model
§ Linear background
§ K/L X-ray peaks

CDEX-10 data: experiment background
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q The residual spectra
§ Subtract the background contribution

CDEX-10 data: experiment background
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q The analysis method
¡ χ2 minimizing + Feldman-Cousins method, using the full dataset of CDEX-10

Constraints with CDEX-10
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q Constraints on the cross section and coupling coefficient 

Constraints with CDEX-10
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Summary
q Constraint on the cross section of the magnetic dipole-base 

light fermionic dark matter using the full CDEX-10 
experiment data (~1E-45 cm2)

q Constraint on the coupling coefficient with different dark 
photon masses

THANK YOU!


