Warm Inflation susy models
in the close-to-equilibrium regime

- Cold inflation/ Warm inflation
- Dissipative coefficient: Low T regime
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Early period of accelerated (quasi exponential) expansion
(Horizon problem, flat geometry, primordial spectrum,...)

Scalar field rolling down its (flat) potential

“Flat” Slow-roll
potential parameters
EOM
Energy

density



Warm Inflation

Reheating
Inflation (vacuum dominated) Radiation

Inflaton interacts
with other particles

Inflaton decay into light d. of f. “Dissipation”

A fraction of the vacuum energy (even if small)
is converted into radiation

Effective EOM :



Warm Inflation

* |Inflaton @~ light field during inflation

® Inflaton can “decay” through a mediating heavy field ¥

Inflaton moves down the potential, it excites ¥,
which decays into light dof



« Dissipative channel: generic in inflationary models

Chaotic sneutrino inflation

sneutrino Higgs (s)top

* Adiabatic approximation:



Extra friction term:

r<<1, T<<H Standard Cold inflation
r<<1l, T>H Weak Dissipative Regime
Standard slow-roll

Thermal fluctuations Primordial spectrum

Spectral index: depends on

r~1, T>H Strong Dissipative Regime

Slow-roll conditions change:

Primordial spectrum:



Strong dissipative regime:

e |t solves the “n” problem in SUGRA models:
but

Longer period of inflation JuEUEETIEREIES

Chaotic models:



Dissipative coefficient:

e Non-thermal heavy propagator:
strong dissipation proportional to

e Thermal propagator:
dissipation proportional to
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Strong dissipation in the low T regime:

-Thermal corrections under control
- Models with strong diss. regime require large nos. of fields

(a) Monomial Potentials:

(b) Hybrid like models:

(c) Small field models:



(a) Monomial Potentials:

Increase
during inflation

Rad. increase
increases for n<5

Either or

0O 10 20 30 40 50 60 /70 80 90 100110120
g.

But P too large unless N>O(10°)!



(b) Hybrid like models:

decrease
during inflation

increases forn < 4
increases forn < 3

n=0,2 :
strong diss. low T highT

n=4 .
strong weak cold




Spectral index: N > O( 10%
Strong diss. regime:

Blue tilted even for n=0 !

Weak diss. regime:

n=0 Blue tilted
n>0 Red tilted

Running:



Low T intermediate T  high T end of inflation

e Extra no. of e-folds from low to highT?

e Hybrid mechanism:

Thermal corrections
ending inflation?




Summary
°Dissipative effects due to decaying fields can be relevant

during inflation, and modify the inflationary predictions
(slow roll, primordial spectrum,...)

* Dissipative coefficient: non-equilibrium physics...

* Close-to-equilibrium approx. (thermal propagators)

Constraints might relax when taking into account
intermediate/high T regime + thermal corrections in hybrid models



