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The standard Big-Bang model

-The Hubble expansion

- The abundance of light
elements

- 3-K microwave background
radiation



Some problems of the standard
model (Big-Bang)

Horizon

Flatness

Cosmological perturbations



Problems of the standard
model (Big-Bang)

Inflation



The inflationary model .

-Typically: Einstein-Equation

Metric: FRW

Matter: THV =diag-(p9pap9p)



The Egs. of motion :
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Inflation

EVOLUCION DEL COSMOS

Radiacion cosmica de fondo
o resplandor del Big Bang
de hace 380.000 afos, en

la que se han descubierto
las huellas de las ondas
gravitacionales del inicio
del universo.

BIG BANG

Fluctuaciones
Cuanticas

Desarrollo de galaxias,
planetas, etc.,

Primeras estrellas
(400 millones de afios)

Expansion del Big Bang

Tiempo: 13.800 millones de afios

Energia oscura
(expansion acelerada)



model of inflation

Matter: scalar field ¢
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Cold inflation
Scalar field

av (¢)

Inflation : slow-roll Egs.
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The slow-roll parameters
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The end of inflation =1



Cosmological Perturbations

Scalar Perturbation: Cold Inflation
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Spectral index Running-spectral index

Tensor perturbations ok
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The scalar-tensor ratio




Perturbations:

Observational constraints on Inflation
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Tensor-to-scalar ratio (79.002)
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Reconstruction: Cold Inflation

Observable

attractor: ng(N)
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Warm- inflation

P =pPv TP
where
Ov = inflaton ¢,

pr = radiation field.
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hot universe

reheating

mflation




Comparison of the cold and warm
inflationary pictures

Cold Inflation Warm Inflation
Vi) Inflation L Vib) Inflation + continuous
N ntia 10115 Reheating radiation production
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Standard Field

ps+3H (ps+ Py) =T ¢,

p+3H(p+p) =0, |
pr+4Hp, = FC)2~

Slow-roll Egs.
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iH ~ A1+ RE V' R>1(» 3H) strong dissip. regime
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Reconstruction

Observable

attracts: ng(N) and r(N)
e + N
V(N) and I'(N)
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THE WEAK DISSIPATIVE REGIME. [ < 3/ (or equivalently R < 1).
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AN EXAMPLE.
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A. The weak regime.
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the constant & < 0

the constant £ =0

lower bound for the integration constant o > C\”[ N
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FIG. 1: The dependence of the ratio R = 3% versus the number of e-folds N (left panel) and the
dependence of the dissipation coefficient I' versus the scalar field (right panel) during the weak
dissipative regime. From Eq.(41) we plot R = R(N) in which the dotted solid and dashed lines
correspond to three different values of a (left panel). From Eqs.(45), (48) and (50) we plot I' = I'(¢)
for three different values of & % 0, in which we have fixed o = 413.380 (right panel). Also, in these

plots we have used C, = 70.



B. The strong regime.
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the asymptotic form of the potential and the dissipation coefficient in the limit N > 1/¢or N < 1/¢
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now we consider the limit in which (N <« 1 where r(N) = 1/N.
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Some comments and conclusions

 Warm-Inf. : Avoid the reheating
period- Thermal Fluctuations

* W.-1. = Perturbations=Background
(reconstruction)

* W.-I. = n¢(N) and r(N)

 W.I. we have used slow roll app.

 W.I. analytical solutions ???
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