Fermion (non)reheating in a Quartic Inflaton Potential

Nabeen Bhusal
Based on hep-ph 2512.16203 (Accepted in JCAP): NB°, E. Chavez* M. A. G. Garcia*, A. Menkara®, M. Pierre®

GOALS

e Determine the range of perturbative validity
e Perform a complete non-perturbative analysis to comment on whether reheating is realistically achievable before fragmentation
e Discuss post-fragmentation particle production in this setup

Reheating: A post-inflationary period where the Universe exits inflation and bridges to a stage of radiation domination.

Our setup: We consider an inflaton potential with a quartic minimum Vv (¢) = AM; (\/6 tanh (

k
L )) _with k=4, and a Yukawa
coupling y, between inflaton and fermion Ly = yoy.
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Prior to fragmentation:

e Perturbative particle production or the ‘Boltzmann approach’ is valid for very small
couplings [y < 107°1.
- These couplings do NOT lead to reheating (BBN bounds).
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e Necessary to be in the ‘hon-perturbative’ or large Yukawa limit.
- Deviation from perturbative estimate.
- Radiative corrections kill flatness for y 2 102
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TAKEAWAYS
1.Fermions have to be treated non-perturbatively (considering Pauli-blocking) from couplings as small as 107
:I"' il:._ 2.Reheating to purely fermions in quartic inflaton potentials is HARD!

E |;| b 3.Need mechanism to de-saturate PSD to maybe achieve reheating
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