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Introduction HEPfit Results Summary

Motivation

o Standard Model: Great success but still

Strong CP problem
CP-violation
Dark Matter

()

@ The Two Higgs Doublet Model

Fulfil all precision electroweak tests
New sources of CP-violation

Dark Matter candidates

Axion phenomenology

()
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Introduction HEPfit Results Summary

HEPfit

-
I}]Eiflt home developers samples documentation

HEPfit: a Code for the Combination of Indirect and
Direct Constraints on High Energy Physics Models.

Higgs Physics Precision Electroweak Flavour Physics BSM Physics
:

A

) mma

on signal strengths. HEPtit lepton flavour dynamics. models in HEP 1t

http://hepfit.romal.infn.it
— Otto Eberhardt’s talk:
Global fits in the Z2 symmetric Two-Higgs Doublet models
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Introduction HEPfit Results Summar y

The Two-Higgs-Doublet Model
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Introduction HEPfit Results Summary

The Two-Higgs-Doublet Model
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Introduction HEPfit Results Summary

The Two-Higgs-Doublet Model

Parameters of the fit

v & 246 GeV, my, =~ 125 GeV,
logtan 8 € [-3, 3], Q€ [—: E]a
2° 2
|\i] <10,i=5,6,7, m?,, m3, m?,.. € [80, 2000]% GeV?,
€ [-3, 3], Sq € [-50, 50], ¢ € [—100, 100].

— 11 parameters
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The Two-Higgs-Doublet Model — constraints

h signal strengths

Flavour observables

Unitarity and stability

Oblique parameters
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Introduction HEPfit Results Summary

The Two-Higgs-Doublet Model — constraints

x_ olop— (b X)
a(pp — h)sml(h — X)gm

@ h signal strengths
ATLAS and CMS -8~ ATLAS+CMS
LHC Run 1 - ATLAS
| -+ CMS
@ Flavour observables ur e T
u# T
@ Unitarity and stability = T
uw Enenil
@ Oblique parameters e —_
“‘bb ——.—:
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Parameter value
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The Two-Higgs-Doublet Model — constraints

@ h signal strengths
(g — 2)u

@ Flavour observables — B, — i -
b— sy

e Unitarity and stability

@ Oblique parameters

((uagd) H* (<u7§d)
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The Two-Higgs-Doublet Model — constraints

Unitarity of the S matrix: STS <1

P(6a0b = dcda) < 1
(0) 1

@ h signal strengths — At LO (aj ) <z

®a S e Od
@ Flavour observables ey N
e Unitarity and stability o6 " e

_ Stability = potential bounded from

@ Oblique parameters

below

!

bounds on \;
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Introduction HEPfit Results Summary

The Two-Higgs-Doublet Model — constraints

S, T, U: Electroweak precision
observables

h signal strengths

@ Flavour observables

Unitarity and stability

Oblique parameters v SR v
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Results-h signal strengths

Il 68.3% region I 95% region
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Results-h signal strengths

Flavour observables. Allowed at 95% h = cosaS; +sin @S

= —sin @S + cos @S>
Hl 68.3% region Hl 95% region

1.0

0.8 1

0.6

0.4 A

0.2 A

—0.0100 —-0.0075 —0.0050 —0.0025 0.0000 0.0025 0.0050 0.0075 0.0100
a

Ana Pefiuelas Global fits in the A2HDM 5/9



Introduction HEPfit Results Summary

Results-h signal strengths
Higgs signal strengths observables. Allowed at 95%
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Introduction HEPfit Results Summary

Results-flavour

Flavour observables. Allowed at 95%
Vertex: ¢rmy
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Su
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Introduction HEPfit Results Summary

Results-flavour
Flavour observables. Allowed at 95%

logtanf
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Introduction HEPfit Results Summary q
u

Results-flavour N\l My

Flavour observables. Allowed at 95% "
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Results-theory + STU

Theory

M, (GeV)

Ana Pefiuelas

constraints + STU. Allowed at 95%
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Introduction HEPfit Results Summary

Results-theory + STU
Theory constraints + STU. Allowed at 95%
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Results-combined

Il 68.3% region I 95% region
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Results-combined
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Results-combined
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Summary

Bounds on:

o |&| < 0.015 at 68.4 % and |G| < 0.075 at 95 %
@ [sullsq| < 6 at 95 %
@ Constraints on the planes

® G —¢Gj
o ¢ — My=
o )\,'—)\J'

Future plans:

@ Increase statistics

@ Include direct searches

@ Include more flavour observables
°

Generalize to the non-CP conserving limit
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Higgs signal strengths-ratios

rie = Cos & + G sin &,

nyy = Cos &,

S NEQRF(xr) + Glow) + Crs [
B >of NEQRF(xe) +G(xaw)|
o e P ()l

=T Fe)l

Ana Pefiuelas Global fits in the A2HDM



Results-theoretical
[Jurciukonis, Lavoura, 2018]

I 95% probability. Theoretical constraints
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Results-theoretical
Only flavour observables. Allowed at 95%

Bl 95% CL. Theoretical constraints
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Results-flavour
[Jurciukonis, Lavoura, 2018]
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