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Dark Matter exists.......

▶ Thermal DM candidates: WIMPs, SIMPs, ELDERs and Cannibals.

▶ For a given mass (m), depends on two key temperatures:
▶ Temperature at Chemical Freezeout (Tfo, T

′
fo)

▶ Temperature at Kinetic Decoupling (Tk).

Thermal DM with low temperature reheating LDW 2024, KAIST Kuldeep Deka (NYUAD)



Introduction Low Temperature Reheating DM genesis during reheating Summary

WIMPs (Weakly Interacting Massive Particles): m > Tfo > Tk
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SIMPs (Strongly Interacting Massive Particles): m > Tfo > Tk
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ELDERs (ELastically DEcoupled Relics): m > Tk > Tfo

Thermal DM with low temperature reheating LDW 2024, KAIST Kuldeep Deka (NYUAD)



Introduction Low Temperature Reheating DM genesis during reheating Summary

Cannibal: Tk > m > Tfo
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Parameter space in x ′fo and xk
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Low Temperature Reheating

Inflaton Energy Density:

ρϕ(a) ∝ a−3 (1+ω)

Scaling of SM temperature:

T (a) = Trh
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Differences w.r.t. Radiation
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DM production during reheating allows for larger Tfo and Tk.
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Parameter space in x ′fo and xk with fixed xrh
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For a given mass (m), upto two DM solutions are viable.

Thermal DM with low temperature reheating LDW 2024, KAIST Kuldeep Deka (NYUAD)



Introduction Low Temperature Reheating DM genesis during reheating Summary

Simple particle physics realisation

2 → 2 DM-SM interaction:

⟨σv⟩el,2→2 ∼
[
ϵeff
m

K1(x)
K2(x)

]2

3 → 2 DM self-annihilation :

⟨σv2⟩3→2 ∼ y3
eff

m5
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Parameter space during radiation
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Parameter space during reheating
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Parameter Regions

Direct and indirect detection constraints
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Maximum masses attainable for different cosmologies
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Summary

Cosmological history of the Universe important for DM genesis.
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