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» NS has been applied to constraint WIMPs, SIMPs, Pure
Higgsinos, EFT, Inelastic Dark matter...3

» this method can be applied to more models

» DM velocity in PNGDM model is connected to momentum
transfer and thus cross section
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NEUTRON STAR
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TEMPERATURE
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to be about 1750 K with 7, being the mean Velocity of DM.
Furthermore,® considered the distribution of and resulted in
a Ty 0of 1700 K. Here we have also taken mto account the
velocity-dependent r. and E;.

4Baryakl'\tar et al., “Dark Kinetic Heating of Neutron Stars and an Infrared Window on WIMPs , SIMPs , and
Pure Higgsinos”.
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PARAMETERS SETTING AND METHOD

my my As ASH
PNG1 variable wvariable 0.1 0.01
PNG2 1GeV variable 0.1 wvariable

Table: Two scenarios of parameters used to constrain PNGDM model.

method to calculate DM relic abundance Qxh2
Lagrangian—FeynRules 2—MadGraph plugin MadDM
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RESULTS
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Figure: Constraints on the PNGDM model from the direct detection and NS
temperature for two scenarios PNG1 and PNG2 are shown in the left and right panels,
respectively. Green areas are excluded by the PandaX-4T experiment. Orange areas are
parameters space corresponding to the maximal NS reheating temperature of 1564 K,
while reheating temperatures of 100 K, 300 K and 500 K are labeled by dashed orange
lines, respectively. Light blue areas are excluded by the Planck experiment, and the red
area on the left panel is parameter space where freeze-out occurs too early, leading to a
too big DM relic abundance. The observed DM relic abundance lies in the blue lines,
except for the one between the red and light blue area on the left panel, which is caused

by the default setting of the DM relic abundance in the red area as —1.
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CONCLUSION

>

we have introduced two new phenomenology constraints
to the PNGDM model: direct detection and NS
temperature constraints

The current direct detection can exclude large parameters
space of the PNGDM model, while the NS temperature
observations have very good sensitivities.

These two phenomenology constraints can be applied to
different PNGDM models in the same paradigm.

Besides, the direct detection of non-zero momentum
transfer parameters space is worth exploring for other
momentum-suppressing models.

The effects of full integral of velocity distribution in NS

constraint are expected to be significant in dealing with
relativistic DM.
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