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Freeze-out

* Freeze-out DM
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[1] S. Li et al. (PandaX), Search for Light Dark Matter with
lonization Signals in the PandaX-4T Experiment, Phys.
Rev. Lett. 130, 261001 (2023), arXiv:2212.10067 [hepex].



Freeze-1n

* Freeze-in SM DM
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Motivation: MeV Dark Matter

. New Experiment Design
eiisling Uiiresuele & New Electronic Tech.
Improve Sensitivity e Better Data Analyzing

= |ncrease DM Energy




Motivation: Solar Reflected DM

. New Experiment Design
eiisling Uiiresuele & New Electronic Tech.
Improve Sensitivity e Better Data Analyzing
Boosted by Solar




Solar Reflected Dark Matter
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[3] Haipeng An, Haoming Nie, Maxim Pospelov, Josef Pradler, and Adam Ritz Phys. Rev. D 104, 103026, arXiv: 2108.10332



Motivation: Modulation

New Experiment Design
& New Electronic Tech.
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Motivation: Anisotropy of Reflected DM

Direction
dependent
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Crystal Structure

* Reciprocal Ia}tice vector
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Valence Shell Scattering
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Bragg Scattering of Inner Shell Electrons

* Inner shell electron provides
momentum ~10am,

Incident
plane wave
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Bragg Scattering of Inner Shell Electrons
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Bragg scattering of Inner Shell Electrons

events kg ~'year™'

events kg~ 'year™

167 Ge, Bragg scat.. H:“:’
Contact 113e
= 1,120«
1.15 . y 148 ”
1.14
1.13
1.12
0 50 100 150 200 250 300 350
¢[°]
6.5
: 48;
Ge, Bragg scat., 46
6.0 B
Massless 35
5:d .
115 116 117 118 119 120
5.0
45
4.0
35
3.0
0 50 100 150 200 250 300 350

dinRz*/dg [keV™']

Massless Mediator

0.12 m,=0.1MeV
Qm—l 37x107"

0.10 Contact Interaction

m, =(). H\k\’

0.08 T _lxl() Sem?

0.06

0.04

0.02

0.00 —

0 5 10 15 20 25 30
q [keV]



Analysis of Dally Modulation
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[4] Haipeng An, Haoming Nie, arxiv: 2502.21140



Motivation: Inelastic DM

Improve Sensitivity g

Lowering Threshold

Better Data Analyzing g

Increase DM Energy

New Experiment Design
& New Electronic Tech.

New Variable:
Modulations

Boosted by Solar
Reflection

Inelastic DM Excited by
Solar Reflection



Inelastic DM
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Inelastic Scattering
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summary

* Solar reflected DM is crucial to test light DM freeze-in model

* Crystal structure causes anisotropic scattering, results in
modulations. Largest with momentum transfer ~3keV. This
method is irrelevant to the background.

* Inelastic DM can be excited inside the Sun, and then release
energy In the experiment target. The electron recoll Is enhanced

when m, > m,.



