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1. Introduction

Simplest model Good “Chaotic” initial condition
T ( No tuning of Gin is required. )
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1. Introduction

= Classical scale invariance (CSI)
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2. Preheating from chaotic initial condition

= Parametric resonance (non-perturbative particle production) Linde et al. (1997)

A 4 g° 2.2 X =2
_£Znt_z¢ +7¢ X 9g=905_,

d(t) = ® x cos(megt) my () = go(t)
Meg = 0.847VAD ~ g® cos(Mmegt)

t
Exponential growth 7y p X e"P" for P in resonance bands

’Yp/meff 7 - g4 = 1 h of
o Strength o
0.2 | q= 5 = Width of resonance bands exterﬁal force
— ¢g=10
go
Ji=2—>1
ﬂ TN eft

I ‘ ‘ ‘ ‘ 2 2
0 1 2 3 4 IP"/meg



2. Preheating from chaotic initial condition
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2. Preheating from chaotic initial condition

= Parametric resonance (non-perturbative particle production)
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2. Preheating from chaotic initial condition

Mefr ~~ gB—L(I)

/ Oscillating around ¢ ~ 0

along (non-thermal) effective potential
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2. Preheating from chaotic initial condition
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3. New (small-field) inflation with chiral condensate

A

De Sitter expansion dilutes A

Dynamically

fine-tuned Slow-roll inflation
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3. New (small-field) inflation with chiral condensate

<qQ> can condense??
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4. Summary

* Colman-Weinberg inflation ( as a cosmological aspect of CSI model )

Chaotic initial condition followed by preheating

CW new inflation with dynamically tuned initial condition

In the minimal gauged B — [, model,

- Linear term from (Gq) accounts for the observed 7 ¢

with Ay ~ gp_1 ~ 107, M = (¢)yac ~ 10°GeV

Collaboration with P. Serpico

Sterile neutrino DM production during preheating process

Implications for leptogenesis and collider physics
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- CW potential

Characterized by
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PHASE TRANSITION IN CW POTENTIAL

( Original NEW INFLATION scenario
by Linde (1982) )

A . A A Low-T
%Ilgh-]' .
1 1
1 L /i
ll l'
il ll .“~\ ll i" / \
\\ / \\ 7 4
\ / \ /] N
\ K T =T '\
\ / o
\\ V4

with pre-existing thermal bath

VC\\N\ + V;Shep’rl;,ml NG gM \
‘M“ > . > >

T

Tunneling rate g
—O(10
R -~ Texp ( - ( ) ) T‘tunnel . 0
g°> In(Te,/T) g
For g < 1

. .
R/H ~ 1 — 15t order phase transition Tunneling process

-roll | ' becomes negligible
e.g. GUT new inflation - Slow-roll inflation



