








Se l’equazione fosse classica avrei due costanti di inegrazione; stiamo pero` parlando di fluttuazioni 
quantistiche —> diventano operatori di creazione e distruzione (seconda quantizzazione).
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ON SUPERHORIZON SCALES THE FLUCTUATIONS 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IN 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So what’s going on?  

On microscopic scales (well inside the horizon) microphysics is at work: 
use quantum field theory. There are quantum fluctuations of the scalar 
field; if averaged over macroscopic interval of time  they vanish (quantum 
fluctuations of vacuum: particles are continuosly created and destroyed). 

However the space-time background is exponentially inflating so their 
physical wavelengths grow exponentially 

until they become greater then the horizon H-1 (which remains almost 
constant). On super-horizon scales the fluctuations get frozen (because of 
the friction term           ). The fluctuations do not vanish if averaged on 
macroscopic time interval: a classical fluctuation has been generated.  

Said in other words: if on superhorion scales               over macroscopic 
time interval then the final result is a state with a net number of 
particles. This is a gravitational mechanism of amplification. The crucial  
point is the “in’’ and “out” (of the horizon) state of the fluctuations  
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S. Dodelson ``Modern 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Academic Press 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