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Introduction and Motivation
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> Describes Universe from Inflation to today
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> Extension of SMASH
[1 61 001 639] G.Ballesteros,

J.Redondo, A.Ringwald, C.Tamarit

> Yukawa-Sector:

- 1 E—
2HDM-II
Ly —y,,lLHduR—EyN(uR)CauR-Q—h.c.

> Explains:
- Neutrino masses
- Baryon Asymmetry
- Strong CP-Problem
- Dark Matter
- Inflation
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2hdSMASH Scalar Sector
> 2hdSMASH Scalar Potential:

1 1
2 2 2 2 2 2 4 4 2 2
V(@1 ®2,0) = miy 18117 £ m3y 18217+ ml (ol + oan 120"+ X2 |21t 4 25 18117 (@27 4+ 2 (@]@2) (2]1)

1 4 2, 2 2, 2 2 2
+ 50 ol ho (@117 ol 4+ ha (@217 of® — ¢ (2] @207 + @f@107?)

V2
> Theoretical constraints (Boundedness-from-Below, Perturbative unitarity):
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Constraint from Hidden-Scalar Inflation in 2hdSMASH

> Chaotic Inflation with non-minimal &, coupling to gravity R: *F‘g > {MT& + o |o\2] R+V

> Temperature fluctuations
(anisotropies): P ~ 27” ~ 10710

> Perturbative unitarity:
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From Inflation to Collider Phenomenology

Inflation  PQ-Breaking Hidden-Scalar Mass ~ EW-Scale QCD-Scale (Axion)

Big Bang q : | : l
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Gty ( Collider
Phenomenology

Inflation stabilises the hierarchy v, > v
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From Inflation to Collider Phenomenology
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> Inflation requires:
Ao (Mp1) ~ Ag (mp) ~ 10710 = Nig o0, €, \/Tr (yLyNy}vyN) < VA, =107

High-Energy Theory
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Scalar Masses
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Pseudoscalar- and Charged Higgs masses:
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Numerically acquired Benchmark points satisfying BfB and

perturbative unitarity constraints with A, = 10~ 19 and
vy = 3-10'19GeV:

BPs

107 107" 10°®
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DESY.

my, [GeV] | my,[GeV] [ my:[GeV] [ ma,[GeV] | m,[GeV] Ao.2g, € Ma2sa tg
BP1 125.19 864.92 865.23 865.19 3107 1.25-10710[1.2,259-101,1,-0.1 | 6.5
BP2 125.08 1212.86 1212.92 1212.91 3-10” 107,107 °,2.5 10 1° [ 1.2,251-10 1, 1,-0.1 | 13
BP3 125.17 1711.52 1711.53 1711.53 3-10° 10-15,10° 725107 57107 1,1,-0.1 | 26
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Conclusions & Outlook

Conclusions:
- Inflation requires A, ~ 1071 = Mass-scale m,, drops significantly

- Requiring A, (Mp|) ~ A\ (m,) ~ 10719 = Higgs-Portal couplings are forced to be very
small (stability of RGE S, )

- Scalar Masses are at/near the EW-scale and can be potentially probed by LHC, HL-LHC
or future colliders

Outlook
- Checking whether Benchmark scenarios pass collider constraints (work in progress)

- Acquiring more Benchmark scenarios and evolve parameters to Planck-scale
(work in progress)

- Investigating Pre-/Reheating stages of the Universe
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Thank you!

Contact
DESY. Deutsches Michael Matlis
Elektronen-Synchrotron
Theory Group
michael.maxim.matlis@desy.de
www.desy.de +49-40-8998-4236
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