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Inflationary Scenarios

Negative Pressure —  Repulsive Gravity.
State dominated by scalar field potential energy == Negative P

Linde: Al

inflation prope

to be only as la
by inflation, the

force behind th
with time const

The patch expanded exponentially by a factor of at least 10%° (60 time
constants), but maybe by much more.

The scalar field eventually rolled down the hill and oscillated zbout the
energy minimum. The energy from the false vacuum produced a hot soup
of “ordinary” particles, which quickly reached thermal equilibrium.
cosmology began.




Conservation:

ough more and more mass/energy appeared as the false vacuum expanded,
rotal energy was conserved. The energy of a gravitational field is negativel
ositive energy of the false vacuum was compensated by the negative
gy of gravity The TOTAL ENERGY of the universe may very well be

Evidence for Inflation }

erature to one part in 100,000. It was released when the universe was |
" 00,000 years old. In standard co i inflati i 2
blish this umformzty would
00 vtz:mé:é» the ,peec% af §aght




Why was the mass density of the early universe so close
ical density?
| actual mass density

Q= — -
critical mass density

“critical density” is that density which gives a geometrically flat
At one second after the big bang, O must have been equal to one
imal places! Extrapolating back to the Planck time, 107 seconds,
ve been one to 58 decimal places! Inflation explains why.

mac%éanism by which inflation explains the flatness of the early universe |
ays overshoots, it predicts that even today the universe should have %

ars ago, observation pointed to Omegax 0.2-0.3. Latest ob

Satellite:
' 0.0;7

-

Omega = 1.02

ence is the DARK ENERGY.

3) iSmaéé scale mmm{*armﬁyzg Can be measured in the cosmic bz
radiation, although they are only at the level of 1 part in 100.00
nonuniformities can now be measured! The properties measured s
beautifully with simple inflationary models.




Background

/ Inflationary Model » Boomerang
Open Model o
e P 4 GBI

Intensity of Fluctuations

= 9&3 {near y sca%e»mvanam}
::,Tr =0 {no absnrptmn}




WMAP vs. COBE

‘Background Explorer
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Conclusions

| The inftationary para

he inflationary me ce
d can explain the origin of

flation can explain.

why the universe i

why the early universe was
niverse is at least ap
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tive pressure, and is C
ven more obscure than the z"ﬂ_i: _'1  :jﬁyf' j- ark




