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"...our mistake is not that we take our theories too seriously,

but that we do not take them seriously enough. It is always hard

to realize that these numbers and equations we play with at our 

desks have something to do with the real world..."

                                           S. Weinberg, "The first three minutes"
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  decelerated Friedmann expansion

 Necessary conditions for successful inflation:
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Transition from inflation to Friedmann era should be "smooth"
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Prediction

of inflation!



How gravity can become "repulsive"?

4

3

G
a a


   3p a 

acceleration
energy

density pressure

"antigravity" +3 0   0 Only if p a   



Scenarios

Which concrete scenario was realized ???
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Energy density pressure  ,    p

  equation of s e tatp  

for inflat ionp  

p  

 "Entities should not be multiplied unnecessarily"

                             William of Ockham (14th-century) 

Make everything as simple as possible, but not simpler.

                                                                     A. Einstein

Simplicity is the ultimate sophistication.

                         Leonardo da Vinci



unavoidableThere alwayz exist  

Quantum Fluctuations
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Quantum fluctuations in the densitz distribution are large ( )

only in extremely
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 small scales ( ), 

but very small ( ) on galactic scale0 10 m )cs (  

Can we transfer the large fluctuations from extremely 

small scales to large scales???
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!!!Yes only if in past the Universe went through

the stage of accelerated expansion (inflat

but 

ion)
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Quantum metric fluctuations are big enough only

in the scales close to the Planckian sc
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Transfer these fluctuations 

to galactic scales
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 Consider plane wave pertur  ,bati eon: xp comik x 
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For given and the change 

of the amplitude with time depends on how big is 

compared to the curvature scale (size of Einstein l
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(Starobinsky,1979)Gravity waves 
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 Scalar perturbations: ln
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(Mukhanov, Chibisov 1981)
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Summary

Inflation is the stage of accelerated expansion

Idea and basic properties of inflation are esta

 of 

the universe with graceful exit to Friedman
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Robust predictions:
5Spatially flat Universe :  1 10total

  

Sligtly  spectrum of scalar 

  perturbations (0,92 0,97)

Perturbati
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Input from HEP
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Energy scale of inflation

prediction of the perturbations 

amplitude, concrete sn



Transition from inflation to

Friedmann, reheating mechanism
-5The origin of small number 

characterizing perturbat
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Gravity waves



Comparison with observations: Present
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"A finite duration of the de Sitter stage does not by itself rule out the possibility that this

stage may exist as an intermediate stage in the evolution of the universe. An interesting question

arises 

 

here: Might not perturbations of the metric , which would be sufficient for the formation of

galaxies and galactic clusters, arise in this stage?..........
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s... nearly flat...."

                                                                                                              (Mukhanov, Chibisov,1981)
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In terms of my own money, I'd bet a lot (many thousands )
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