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> Bullet cluster is a recent merging of galaxy clusters.

> The gravitational potential is not produced by baryons, but by DM.
> Hot gas is collisional and loses energy, so lags behind DM.

> DM clusters are collisionless and passed through each other




BBN and CMB
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> LSS suggests without DM, density perturbations would start to grow only after recombination, so today

there would not be structures.
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Direct Detection in Present time

Limit Scalar Cross-section cm? [60 GeV WIMP]
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Fermionic Dark Matter
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Constraints

Checked gauge anomaly condition -> To keep the symmetry

Perturbativity Bound -> We can ignore higher order terms

Potential Bound from Below -> To make potential bounded for high field value
Direct Detection Bound -> Severe bound from LUX-ZEPLIN

Indirect Detection Bound -> Naturally small in present work

Collider Bound mainly SM Higgs -> Higgs signal strength and Invisible decay
BBN bound -> Decay before BBN time

N ZEE 20 25 2 2 2B

Oblique parameters -> safe for the allowed mixing angle after Higgs data




DM Production Mechanisms
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WIMP DM is easy to detect but no signal puts
bound on its parameter space.

FIMP DM is difficult to probe in different
experiments due to its feeble interaction.

In this work, we focus on production via

conversion NLSP <-> DM.

In the present work we have CDFO.

The relic density can be fixed at any
order of the DM direct coupling.

DM is safe from all existing bounds
naturally.

CDFO: Conversion Driven Freeze-Out
LRH: Low ReHeating




Contributing Diagrams and BE .
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Figure 3: Diagrayns relevant in setting the DM and NLSP abundances.
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Contribution of different Channels
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Direct and Indirect Detections

Indirect Detection WIMP Target Nucleus

from galactic halo in laboratory ; i
DM sM Elastic collision

v~220 km/s v~0 km/s

Direct Detection

DM SM

Production at Colliders
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Detection at MATHUSLA

leptonic decay hadronic decay
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Kawasaki,Kohri,Moroi, Takaesu PRD 18

BBN Bound
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Conclusion

* % % % %

Studied fermionic dark matter produced from NLSP assisted freeze-out and super WIMP.
DM remains in thermal equilibrium for longer due to NLSP SM <-> DM SM interaction.
Direct detection is naturally suppressed.

Indirect detection is suppressed by velocity square due to fermionic DM.

We have studied possible detection prospects of DM at MATHUSLA.

Potential effect on the successful BBN predictions.
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Thank you for listening




v
 [GeV]

107




