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from S. Dodelson’ s book “Modern Cosmology”

Figure 6.1. The comoving horizon as a function of the scale factor. Also shown are two
comoving wavelengths, which remain constant with time. Early in the history of the universe,
both of these modes— as well as all other modes of cosmological interest—had wavelengths
much larger than the horizon. The CMB comes from the last scattering surface at a ~ .
At that time, the largest scales (e.g., the one labeled “quadrupole”) were still outside the
horizon. The horizon problem asks how regions separated by distances larger than the horizon
at the last scattering surface can have the same temperature.


from S. Dodelson’ s book “Modern Cosmology”


THE HORIZON PROBLEM Here we give a viewpoint on

the horizon problem which
Last scattering surface: CMB photons decouple at connects directly with

) i observations of CMB photons
recombination epoch z~1100
(t,~ 380,000 years)

Light could have travelled
L~ ct, (horizon)

Such a distance would
subtend an angle of
about 1 degree.

We actually see
CMB photons with
nearly the same

T at bigger angular
scales >7°

(e.g. COBE satellite)

14 000 Mpc.

2 causally
disconnected
regions at
recombination


Here we give a viewpoint on 
the horizon problem which
connects directly with observations of CMB photons 
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I']Iast scattering

r.Isingularity

Standard Cosmology (FRW) In this page we instead

give a viewpoint on the
horizon problem which
derives from analyzing the
causal structure of space-time
within the standard Hot Big-
Bang model. In the next page
the inflationary solution is
explained within this kind of
A B analysis.

Past light cone of A Past light cone of B

A and B never communicated with each other


In this page we instead 
give a viewpoint on the 
  horizon problem which derives from analyzing the causal structure of space-time within the standard Hot Big-Bang model. In the next page the inflationary solution is explained within this kind of analysis.    
 



Inflationary Cosmology

I’]Iast scattering

I"Irehea‘ting

Past light cone of A Past light cone of B

INFLATION

C

I’]singularity
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Dalla equazione di constraint di Friedmann e` utile ricavare la Eq.(*)
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A huge expansion

Take a region of size A\;y = 1/ Hjn,g at the beginning of inflation:

ty
number of e-foldings N = In(a¢/a;) = Hdt > 60

E— ti

a
Since A\pr o a(t), it gets inflated by = > 00 ~ 1020 1
a;
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From S. Dodelson “"Modern Cosmology’’, Academic Press (2003)



