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Seeking for BSM imprints

o g gl rngh] & coping devitirs.» windwn t0 55

@ What are the key BSM imprints and to which structures are these linked?

o What are their typical sizes and distinctive correlations?

@ What is the minimal perturbative UV—completion to a free Higgs coupling
setup?

@ How do these confront to data?

@ How do these differ from theoretical uncertainties?
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Coupling patterns — overview

[ ) | Multiscalar sectors| induce distinctive | coupling shifts

hff

extension model
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aligned/MFV vf, yr, Oy, Aer)
singlet+doublet vy, 0 Y5, Oy, Aer)

triplet Bn O(yy, \m)

Global fit to H signal strengths and couplings - A BSM perspective

David Lépez-Val - CP3 Université catholique de Louvain



Fits to data

Outline

© Fits to data




Fits to data

Dark singlet

& The simplest extension ...

DARK SINGLET

6pez-Val - CP3 Uni ité it to H signal strengths and couplings - A BSM perspective



Fits to data

Dark singlet

& The simplest extension ...

DARK SINGLET

V(®,8) = p? (®F @) + A\ |[8T®|% + A3 |0 |52 |- e.g. McDonald ['94]

pez-Val - CP3 Université catholique de Louvain Global fit to H signal strengths and couplings - A BSM perspective



Fits to data

Dark singlet

Dinv =

& The simplest extension ...

DARK SINGLET

’ V(®,8) = p? (®F @) + A\ |[8T®|% + A3 |0 |52 |- e.g. McDonald ['94]
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h
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Dark singlet

& The simplest extension ...

DARK SINGLET
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Dark singlet
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& Increasing complexity . .. NFC 2HDM at decoupling
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Hierarchical 2HDM

& Increasing complexity . .. NFC 2HDM at decoupling
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& Aligned 2HDM Pich, Tuzén ['09]
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Aligned 2HDM

Fits to data

& Aligned 2HDM

Pich, Tuzén ['09]

Analytical dependence
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Fits to data

Aligned 2HDM

unconstrained
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Free coupling setup

2HDM — LO patterns
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Free coupling setup

Higgs Coupling in the 2HDM: quantum effects

adding quantum effects
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Free coupling setup

LHC data: free couplings VS 2HDM

L=4.6-5.1(7 TeV)+12-21(8 TeV) fb”', 68% CL: ATLAS + CMS

SM
1 : fxfxp' 9 =0x" (1+4) 08 @ drectiit measured data
e direct fit (Ay<0)
o da Ay 061 g aiigned 2HDM
0.4} aligned 2HDM (constr)
0.5 .
02 H
ola_& 0 'i'f; I ’¥ 3
Th 02
P 0.4 u4>+ 1¢
-0.5
-0.6
< 9 <2 9 4 A -0.8
Y ¢+ ¢ 429 % <% ¢ %?ﬁ %41/ % 9 4 4 <

= Yukawa alignment — Pich, Tuzén ['09]
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Free coupling setup

LHC data: free couplings VS 2HDM
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= Yukawa alignment — Pich, Tuzén ['09]

& | Renormalizable |, [ perturbative |, - embedding

for fully independent Higgs couplings

& For quantum effects on Higgs couplings cf. S. Kanemura's talk.
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Theory uncertainties

A word on theory uncertainties
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A word on theory uncertainties
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A word on theory uncertainties
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Summary

M models — Coupling structure

& Extended Higgs sectors give rise to characteristic coupling shifts

Gzxh = Gzah(l + Ag)

& with distinctive sizes _I and correlations -l

& different from theory uncertainties
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Summary

Summary

BSM models — Coupling structure

& Extended Higgs sectors give rise to characteristic coupling shifts ’ Joxh = gzan(l + Ag) ‘

& with distinctive sizes _I and correlations -l

& different from theory uncertainties

LHC data — Higgs signal strength

& Generic multiscalar sectors compatible with data — if decoupling limit can be realized

& The ; minimal ultraviolet completion of a
SM-like Higgs sector with free couplings

@ Preference for decoupling limit — _I

Trademark scenarios excluded — e.g. fermiophobia
Trademark scenarios allowed — e.g. sign—flipped bottom Yukawas

Constraints are tigher for Type-1l 2HDM

Best—fit points favor tan 8 ~ 1 and alignment parameters in between the NFC limits.

David Lépez-Val - CP3 Uni ité catholique de Louvain Global fit to H signal strengths and couplings - A BSM perspective



	Coupling patterns
	Fits to data
	Free coupling setup
	Theory uncertainties
	Summary

