























sopERNEEerenmniationary models:

J Chaofle mnfelem )50t smallestdomam of size 10°° cm with
total mass =Mp (IesS than a lelL[Ly.Jl)) \d entropy O(1)

l

Solves flatness, mass and entropy problem

start only in domalgw:tl'\ mass 6 orders of magnitude
aterthaniVigiend entropy greater than 10

|
l,’ Mary good with solving flatness, mass and

entropy problem

can oocur only in the domain ogglze greater than the W

of the Observabie of the universe, with mass> 10" g and entropy > 10

Does not solve flatness, mass and entropy problem
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Thus one could Bxpect that the ,is‘”«'II-Tdefined at ¢ > M,

wis

'However, quantum corrections are in fact proportional to

n & 9 n
M P M;

These terms are harmless for sub-Planckian masses and
densities, even if the scalar field itself is very large.




Many
Inflation
Models

following
Andrei Linde’s
classification

How INFLATION BEGINS
Old Inflation  Tipnitia high, @i, & 0 is false vacuum until phase transition
Ends by bubble creation; Reheat by bubble collisions
New Inflation  Slow roll down V(é), no phase transition
Chaotic Inflation  Similar to New Inflation, but ¢;, essentially arbitrary:
any region with 36? + 3(8;6)? < V(9) inflates

Extended Inflation Like Old Inflation, but slower (e.g., power a o 7),
so phase transition can finish

POTENTIAL V(¢) DURING INFLATION

Chaotic typically V(@) = Aé", can also use V = Vye%?, etc.
Saxtl, p=16r/a’®>1

How INFLATION ENDS

First-order phase transition — e.g., Old or Extended inflation
Faster rolling — oscillation — e.g., Chaotic V(6)?A¢"
“Waterfall” — rapid roll of & triggered by slow roll of ¢

(RE)HEATING

Decay of inflatons
“Preheating” by parametric resonance, then decay

BEFORE INFLATION?
Eternal Inflation? Can be caused by
e Quantum dé ~ H/2x > rolling Ad = At =¢H- ' x V'V

e Monopoles or other topological defects






