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The equation of state
after inflation
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assumption: self-couplings dominate over others



What is w after inflation?

at sufficiently late times:
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Inflaton (homogeneous) dynamics
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Inflaton (actual) dynamics

V(o)

inflation ends:
oscillatory phase

e parametric resonance of d¢(t,x) KL and M. Amin (2017)
° QE fragments KL and M. Amin (2018)
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Equation of state
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Towards radiation domination

n>1
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/ * slow production of d¢(t, x)
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Matter domination?

n =1
M < mp M ~ mp

| * §¢(t,x) production shut off

e dosc(t) = pressureless dust

* ¢ forms oscillons (stable)
KL and Amin (2017, 18, 19)
See also Amin, Easther, Finkel, Flauger, Hertzberg (2011)

matter-like eos: w =0

couplings to other fields?
See also Antusch, Figueroa, Marschall, Torrenti (2020)

Antusch, Marschall, Torrenti (2022)
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See also Adshead, Giblin, Pieroni, Weiner (2019a, 2019b)
Figueroa and Tanin (2019)
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Other connections ...

stochastic GWs from fragmentation KL and M. Amin (2019)

Agrawal, Cyr-Racine, Pinner, Randall (2019
Weiner, Adshead, Giblin (2020
M. Amin, KL and T. Smith (in progress

dark matter (n=1 oscillons = Q-balls) Kusenko and Shaposhnikov (1997

(early) dark energy (n=2)
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matter-antimatter asymmetry... KL and M. Amin (2014)



Oscillons & baryogenesis

complex KL and M. Amin, PRD 90, 083528 (2014)

inflaton ¢
+ y,m

ldynamics at the end of inflation

inflaton/anti-inflaton
asymmetry

l decay very different dynamics from homogeneous case!

matter-antimatter
asymmetry
n=~6x10"10



KL and M. Amin, JCAP 1606 032 (2016)
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See also Figueroa, Garcia-Bellido, Torrenti, (2015, 16)
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S = [ dav=g| 15 ~ (Dud) D 6~ V(Io]) - ;FuF™]

See also Figueroa, Garcia-Bellido, Torrenti, (2015, 16)



inflaton amplitude

Gauge fields, inflation & reheating

KL and M. Amin, JCAP 1606 032 (2016)

/d%\/_[ﬁn (D WﬁD%—V(I@I)—%FWFW]

AL oc exp(Epit) AL oc exp(Epuit)

]

wavenumber wavenumber




1 1
S = fd%\/—_g{m’}?« — (Du¢)'D o — V(|9]) - ZFMVF“V]
Non-Abelian code in collaboration with
M. Amin, A. Caravano, KL, E. Komatsu...
(in progress)

Abelian code: KL, M. Amin (2020)
See also Figueroa, Florio : Gauge Field integrator for Rcheating
Torrenti, Valkenburg (2020, 2021) NEW LATTICE CODE!!! JCAP 058 04 (2020)
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Perturbation theory:
Meerburg and Pajer (2013)
Linde, Mooij and Pajer (2013)
Garcia-Bellido, Peloso and Unal (2016)
Domcke, Muia, Pieroni, and Witkowski (2017)
Domcke, Guidetti, Welling and Westphal (2020)
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Conclusions

Reheating at the end of inflation:
e very rich dynamics

Future plans:
* more realistic models (e.g. gauge fields)
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* observational signatures i
-expansion history, relics, GWs - o
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