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Introduction
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Initial Conditions for our Hot Big Bang
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 CMB observations allow precision tests to inflationary models

Characterized by slow-roll parameters
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Q) What is our inflaton?

Q) Phenomenology induced
by inflation?
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/Y Today’s talk!

Q) What is our inflaton?

Q) Phenomenology induced
by inflation?
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Flat Potential : “Extremely flat, but not pertectly flat”! V' <V & V' #0

——» Q) Natural Explanation for this flatness?
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X
Q) Flatness: Composite Theories
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(Composite) Higgs (Composite) Inflation

Higgs . hierarchy pr()b]em Inflation : Potential “Flatness”

m, K Mp : Large Quadratic Divergence V o /W F Ot V<V & V£

X

Kini Kend
Composite Higgs : Remove Fundamental Scalar | Composite Inflation : Remove Fundamental Scalar

Protect Higgs mass Protect inflaton potential

Composite Models can tackle each problem given their scale!

Light composite pNGBs, can inflation occur? .
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The Model

3=Vm ¢ 2(3—Var) ¢ Ji
V(g x) = — L0, (%) cos — — 4,6, f, ()() sin? — + = (mgl —A) +V,.

i) : ALY

Vew
Vev requirement : V(¢y, xp) =0 and V. (¢y, xp) =0

267 (fn = Vap) + 62(88y(y4r — 3) + 1)
45,

A
AL [ 252
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Explicit anomalous dimension dependence! Inflationary predictions alter
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Inflationary Dynamics

1) 6, = 0, Single Field Dynamics

Inflation occurs at y < f,

single
single) T V() '

o V-w + corrections
e v alters corrections

o(e,n) = (L4, 1, ...)7, dependence
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_Inflationary Dynamics

1) 6, = 0, Single Field Dynamics
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Inflationary Dynamics - Waterfall
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_Observational Consequences

A, —f, Parameter Plot, y,, Dependence
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A, —f, Parameter Plot, y,, Dependence
2.0

[ ! / ?
Y
h ' N .
I ! ! 4
I ! I/ Y 4
I ' ?
I ' , ,
I ' , ’
! ! , 'l
l' ! ’ Y 4
] ] ' I '
Universal region ' , . .
[ ! ‘ ’
! ! ’ ’
1 /] Y y 4
1 I Y ¥ 4
! ! ’ "
Q_ I ] ’ ,
I ] ’ R
< 10 : . : ,
\>< | f} ’ ,
Y ] Vi 4 Y
| Y i 4 Y 4
Y y
] ! , o
] ] ? p
] ’ R ,/
| ’ ’ .
! 4 ¢ ,/
4 ¢
Y . ’
V4 Y4 ’
¢ ,/ ’I
Vs , R
4 ’ -
¢ ,? P
v -
¢ ’ P ="
» v’ - -
v - -
C 4 Py - - - - -

00 1.x 110-14 2.x107% 3.x107'* 4.x107* 5.x107* 6.x107'* 7.x 107"

Ax

Vm=1
Vm=0.75
Vm=0.5
Vm=0.25

15



_Observational Consequences

A, —f, Parameter Plot, y,, Dependence

20 : ! ,’ ’
[ ! / ,,
1 ,' I} ’
’
: ,' Ill 'I
I ! ' Y
! ! , Y
,' ! , 'I
Universal region ' y ’ ’
v ! ’ 4
I ! ’ ’
I ) ’
! I ’ 4
" I Y 4
Q. ! l' Il "'
1
; 1 O ! " " /,
kl\>< " 'l 'l "
" 7 ,' "
! Il " e
[} ’ , ’
! ’ ’ ,/
I " ¢ R
0-5 I’ Y 4 ', ,l
] ’ 4 ’
! ,l ,l '/
" " zl, &”’
’ ’ P -~
» v’ - _—'
O-O e s x - --—
1.x107%2.x107" 3.x107"* 4.x107" 5.x107'* 6.x 107" 7.x 1074
AX

Vm=1
Vm=0.75
Vm=0.5
Vm=0.25

15



_Observational Consequences

A, —f, Parameter Plot, y,s Dependence
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Summary & Outlooks

e Inflation provides initial conditions for our Hot Big Bang, successful paradigm.
o Particle physics origin still unknown, requires “flatness”
e In analogy to composite Higgs, composite inflation can protect inflaton “hierarchy”

o Interplay of composite pNGBs can lead to dilaton inflation and waterfall pions, tully
compatible with CMB

e Phenomenology associated? (UV completion, experimental constraints, GWs)

® Much more to study, stay tuned if interested!

“Thank you!”
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