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Constraints on DM-nucleus interaction

Weak constraint at
sub-GeV region

Migdal effect
DM-electron
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DM- quark and DM- gluon EFT operators
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DM-nucleon NR operators
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Matching to DM-nucleon operators via yPT
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Constraints on tensor operators from nucleus recoll
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Induce DM dipole moments from tensor operators
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Recalculate DM- nucleus scattermg
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Constraints from DM-electron scattering

XENON Collaboration, 2112.12116
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Recalculate XENON1T constraints

4GeV Sm, S 1 TeV

DM-nucleus elastic scattering
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Recalculate XENON1T constraints
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Recalculate XENON1T constraints

5 MeV < m, S 0.2 GeV
DM-electron scattering
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Comprehensive constraints
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Summary

By taking into the tensor current in yP'I', DM-quark tensor operators can
iInduce DM electromagnetic dipole moment operators.

* |n previous unconstrained low-mass regions, the DM-quark tensor operators
receive constraints from electron recoll signals at DMDD experiments.

* For the DMDD constraints on DM-quark tensor operators from nuclear recoll
signals, one has to consider both short-distance and long-distance
contributions. The interference effect becomes obvious for EDM case when

m, > 10 GeV.

A more systematic investigation of other types of DM-quark operators within
yPT






Comprehensive matching
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The Migdal effect and DM-electron scattering
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ER and NR signals at DMDD experiments

Dual-phase time projection chamber Separate ER and NR signals
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Constraints on EDM and MDM operators
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Constraints on MDM operators with specific flavor
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Constraints on EDM operators with specmc flavor
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