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The Mystery of Dark Matter (DM)

d Majority of the Universe not explained by
the Standard Model Dark mater 23%

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

d DM i1s not yet confirmed in experiment
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CDEX experiment: Probe DM with HPGe Detector at CJPL
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The DM model

d Magnetic dipole-based absorption of fermionic dark matter

= Dipole-Charge interaction (DC) N 1y OR
= Dipole-Dipole interaction (DD) \ voooX
--1/ :V
: ¥x+N->v+N : (
E ms ! ¢
| E, =~ !
T— C2my A A
f foo
donc dopc N dopp

2026/05/18

~ dEr ' dEg

a,uXHRe My

Z°F2(Er)6(Ep — EY

(6m?vmeR — 8m%,E}2% — mNmi - 4mNmiER — 2mNmXE% + miER)

pipi0ge’myEr T+ 1
2mv(m?, + 2myFER)? 31

F3(ERr)S(Er — Ep)

( — 4m%,E% + 8mNmiER — 8mNmXE}2% + 2mNE'§’% + m;l( + 4m§’<ER — 3miE§z)
Tong Li, et al. JHEP, 05, 071, 2022

Constraints on fermionic dark matter with CDEX-10



d The DM spectra in Ge
= The DC, DD interaction rates:
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= In germanium, DC >> DD
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= The DM energy spectrum in Ge (ignore DD):
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The DM model

d The DM spectrum in Ge

= Stepl: the ionization energy deposition Fy(Bnp) = - : Kg (528)' K = 0.162 + 0.004
= Step2: the Ge quenching factor: Lindhard (k = 0.162) g(e) = 36015 4 076% 4 ¢, £=115-2"7/3.E,,
n Step3: the detector energy resolution A. Bonhomme, et al. Eur. Phys. J. C (2022) 82:815
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CDEX-10 data: experiment background

4 Fit the high energy region spectrum to get the background model

= Linear background

Byoget(E) = KE + b + z

= K/L X-ray peaks
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CDEX-10 data: experiment background

d The residual spectra

= Subtract the background contribution

- C10-C1 (244.2 kg-day)
i subtract LX-rays and linear BG
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Constraints with CDEX-10

d The analysis method

= 2> minimizing + Feldman-Cousins method, using the full dataset of CDEX-10

12 (one) = zz S (one) — Dkl]

k L,stat + O-k ,[,SYS
X (UNC,up) = Xmin(UNC,opt) + AXZ

Dy, ;: bkg count rate of k-th detector in 1-th bin
the statistical uncertainty

Oisys: the systematic uncertainty

Ski: signal count rate of k-th detector in i-th bin

Uk,l,stat .

Onc,ope: the best fit

Xmin: the minimized x2 of the best fit
the 90% upper limit of the cross section

ONCup*
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Constraints with CDEX-10

d Constraints on the cross section and coupling coefficient
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Summary

d Constraint on the cross section of the magnetic dipole-base
light fermionic dark matter using the full CDEX-10
experiment data (~1E-45 cm2)

d Constraint on the coupling coefficient with different dark
photon masses
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