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0) Motivation/s (The need of Inflation)

1) Horizon Problem =—» Causality Violation !\t
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hBB
N 2) Curvature Problem (Fine-tuning)

(If curvature # 0, it grows unstable!)
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= mplementation: 2=10¢2+Vv() (4 mflaton)

IFV(9) > 362507 mmp a(t) ~ a;el 79" (Quasi de Sitter)

Can e < 1 be sustained forAN = 607 No, unless V(¢) is “flat" !
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1) Inflation (Pefinition *+ Implementation)

= mplementation: 2=10¢2+Vv() (4 mflaton)

Slow Roll (SR) Regime: | = 557 <15 n=—-2 <1




1) Inflation (Pefinition *+ Implementation)

= mplementation: 2=10¢2+Vv() (4 mflaton)




1) Inflation (Pefinition *+ Implementation)

= mplementation: 2=10¢2+Vv() (4 mflaton)




1) Inflation (Pefinition *+ Implementation)

= mplementation: 2=10¢2+Vv() (4 mflaton)

Case of Study: R



1) Inflation (Pefinition *+ Implementation)

= mplementation: 2=10¢2+Vv() (4 mflaton)




2) Inflation: Basic Predictions

/ o~ el Hit' > 60 (qdS)
INF—VSK.' enN<Kl —=>en~l1 / \

(Start) (End) Flat Universe !
No Hor. Problem !



2) Inflation: Basic Predictions

/ aNefHdt’Z€60 <qu)
INF = QR  en<loene~l / N

(Start) (End) Flat Universe !
No Hor. Problem !

* Is that ALL ?? NO!

] INF
(1) ey O (t) + 0(T, 1) +
Guv (1) ey G111 (t) + 0G0 (T, 1) Primordial

(Background) (Fluctuations) fluctuations!!



2) Inflation: Basic Predictions

Inflation: A generator of Primordial Fluctuations

o) ———> ) +0(Z1)  pyt WHY fluetuations ?

G (t) e G (1) + 6,00 (Z, 1) because of...
(Background) (Fluctuations) Quamtum Mechanics !



2) Inflation: Basic Predictions

Inflation: A generator of Primordial Fluctuations

o) ——>  6()+00(F1)  pyt WHY fluetvations ?

G (t) e G (1) + 6,00 (Z, 1) because of...
(Background) (Fluctuations) Quamtum Mechanics !
Vo e

= (DT, 1) = d(t) = O(Z,t) = ¢(t) + 6(7, t)@"*

QM{

Vacuuwm
Quaw. Fluet. 1!




2) Inflation: Basic Predictions

Inflation: A generator of Primordial Fluctuations

BT, 1) = B(t) + 0p(T,t) — (3¢ (&) # 0

but ... Minkewski — Curved Space: (quasi)dS



2) Inflation: Basic Predictions

Inflation: A generator of Primordial Fluctuations

BT, 1) = B(t) + 00(T,t) — (3¢ (&) # 0

but ... Minkewski — Curved Space: (quasi)dS

) + 60(Z
m /d‘{fp\/i{R 8gb — 2V } <g _|_ 59/“/ >

uy



2) Inflation: Basic Predictions
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations

Scalar Fluetuvations:
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Inflation: A generator of Primordial Fluctuations

Scalar Fluet:
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations
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Inflation: A generator of Primordial Fluctuations

Scalar Fluetvations:

TR
gl = 1 fd4a:a3¢ {R2—a (O;R) } A% (k) = H : |
(2) 2 27'(' ¢2 aH

Tensor Fluetvations:
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Inflation Reheating FRW (hBB)
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Inflation Reheating FRW (hBB)
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Inflation Reheating FRW (hBB)
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) Inflation: Observables
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) Inflation: Observables
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) Inflation: Summary

Inflation: Solves Causality Problewm. Bonus: Universe Flat

a o et > G = Gy FEW 469, [R, hijl » AT, £, B |also dp]
quasi dS Quantuwm Origin Angular Temperature/
(SIow—KoII) of Fluetuations Polarization Anisotropies
Observations: Q] <1 ns — 1~ —0.04 (R3) ~ 0 46,, = 30,
Locally Flat  Almost Scale-lnv  ¢aussian Adiabatic
Proof of Inflation 7

BIOEPZ: Hint ~ 101 GeV = B ~ 106GeV 4’ GUT physies ?

w’Quan’rum Gravity!

Super-Planckian Excursion !
Detection of GWs !



BackSlide: Super Planckian Excursion

BICEPZ: 1. ~ 10"GeV = Eiye ~ 10'5Gev == Super-Planckian Excursion !

Super-Planckian — A¢ ~ 0(10)m,, x (r/0.1)!/2
Excursion !

Operators : 4 ]

([ No J¢ Fluctuations!

| 17> 1= Inflation Stops (Eta-Problew)



Comoving
Grid




2) Inflation: Basic Predictions

Inflation: A generator of Primordial Fluctuations

d82 — —(1 —+ Qq))dtz -+ Bz ZIZ‘idt -+ GJQ[(l — 2\11)570 -+ Eij diEZdZCJ

T (@ +09) =T, (1) + 0T, (7, 1) Oihij = hii =0
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