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Introduction

Inflation - problems of A-CDM model

o Horizon problem
e Flatness problem
o Nonhomogenous CMB radiation

Introducing inflation era resolves these problems! However
poses a question on a mechanism which drives it.
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Introduction

Experimental tests - Planck data
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Figure: Bounds on ng and r, credits: PLANCK satellite data
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Introduction

Non-minimally coupled Higgs inflation:
Bezrukov-Shaposhnikov model.

Action:

SHz/d%\F[ §h23+ (1)

Iz 2 H
8Mh26 h L h 8“298 0 _ 2 (h2 —vz)ﬂ ’ ()

This model model gives correct values of ng and r for N = 60,
e-folds.

n~1-2/N=~0097, (3)
r~12/N? ~0.0033, (4)

Unitary issue. Value of parameter €.
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Conformal Standard Model and Inflation

Conformal Standard Model

@ Only slight extension

@ Relies on Softly Broken Conformal Symmetry Mechanism

(SBCS)
o Right handed neutrinos

e Introduction of sterile complex scalar (coupled only to
right handed neutrinos and Higgs).

o Higgs particle combined from two mass states
o Dark matter candidates

e Baryogengesis via leptogenesis
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Conformal Standard Model and Inflation

Inflation in Conformal Standard Model

Lagrangian in the Jordan frame:

(M3 + &1h% + £257)
2

1 1
;C = §8Mh3“h+53u88“5— R—Vj(h, S), (5)

with & > 0. With the potential:
Vi(h,s) = %Al(hQ _ o3+ %Ap(ﬁ )
+%)\3 (h2 —v2) (52— 02) | (6)
Einstein frame transformation:

~ 2 2
Guw = Py, Q=14 SR (7)
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Conformal Standard Model and Inflation

Inflation in Conformal Standard Model (2)

We assume that:
E1h% 4 €95° > ME > 02, (8)

And define new fields:

X Z\/glog(fth + &o5%), 9)
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Conformal Standard Model and Inflation

Behaviour of 7 and

L 2 1 g7 +8 2
Lyin =~ 5(0,»() + im(aﬂ) ; (11)

and the potential in new variables reads:

MTd 4\, + 22372 —2
Vi(r.x) = URW(x) = e el (14 e V0)
(12)

Then 7 drops to minimum. Since the heavy state decouples we
are left with Bezrukov-Shaposhnikov like evolution:

V00 = S W), (13)

Since inflation parameters ng, r depends only on shape of the
potential, so they fit data.
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Outline

Further work

@ Does this model posses a UV completion? Supergravity,
string theory?

@ Can SBCS mechanism still hold and up to which scale,
when considering the inflation model?
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Outline

Thank you for your attention

To contact me use my mail:
j.kwapisz@student.uw.edu.pl
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Softly borken conformal symmetry mechanism
b 3y y

There exist a cutoff scale A, determined by a UV complete
fundamental theory.
Two mechanisms:

e Quadratic divergences cancels out by some symmetry

@ The putative fundamental theory singles out a particular
scale A, the physical cutoff, at which m%(A) < A% and at
which the oc A% corrections to the physical spin-zero
boson(s) (and thus to the ratio Mz, /M%) vanish. The
crucial fact, which is at the heart of this proposal is that
the coefficient in front of A2 can be written as a function of
the bare coupling(s) only:

Second one: SBCS.
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CSM with extended scalar sector

The complex scalar sterile sextet ¢;; = ¢;; is introduced:
Lscalar = (D#H)T(DMH) =+ Tr( ¢*8M¢) ( 7¢)7 (14)
and the potential is given by a formula:

V(H,¢) = miH H 4+ m3Tr(¢¢*) + A\ (HTH)?
+A2[Tr(9¢")]? + 2X3(HTH)Te(¢¢") + MTr(¢d"¢6"),  (15)

The potential is invariant under U(3) transformations.
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7 behaviour

Table: Minimal values of the radial part of inflation potential

70 values stable minimum condition Uy
T0=0 a>0and b<0 4/\?12,
1
0 = 400 a<0and b>0 ﬁ,
2
_ b A Ap—A2
T()—:l:\/; a>0andb>0 4()\1£%+/\p§%_2:”)\3£1§2),
T=0o0r 19 =+ a<0and b<O0 4’\?1201"@.
1 2

Then we have two types of scenarios. Either we have single
Inflaton case: Higgs or single “shadow” Higgs inflation, when 7
obtains zero or infinity value. Slow - roll such behaviour can be
showed explicitely.
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