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Whys and wherefores

1827TeV.L=5115" 528TeV, L= 531b'
T T

CLg of SM Higgs hypothesis

is is not the en
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Motivation & context

The quest for multiscalar sectors

| OBSERVATIONS |

& coupling deviations & Modified h® production & decay

gran =gn(1+40)]| [ ERICENBRI SRS TRV

& novel states ADirect H®M production
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The quest for multiscalar sectors

BSM models
@ Adding one SU(2)L : dark singlet, real(complex) singlet, Higgs portal ...

© Adding one SU(2)y | doublet |: Inert 2HDM, Types | - 11 2HDM:; leptophobic & flipped,
vectorphobic; Type III; aligned ...)

@ Adding one SU(2)r

@ | Parameterizing strongly interacting EWSB: ‘SILH, MCHM ...
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Motivation & context

The quest for multiscalar sectors

BSM models

@ Adding one SU(2)L : dark singlet, real(complex) singlet, Higgs portal ...

© Adding one SU(2)y | doublet |: Inert 2HDM, Types | - 11 2HDM:; leptophobic & flipped,
vectorphobic; Type III; aligned ...)

@ Adding one SU(2)r

@ | Parameterizing strongly interacting EWSB: ‘SILH, MCHM ...

| Lsm — L[gsm> 9BsM, s, PBSM] ‘

BSM patterns signal strength deviations
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Coupling shifts

® | Multiscalar sectors ‘ induce characteristic ‘ shifted coupling patterns ’

EXTENSION MODEL

inert (vs = 0)

singlet
EWSB (vg # 0)
inert (vg = 0)
doublet type-1l-IV

aligned, MFV
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Structures

Free coupling setup: minimal UV embedding

Type I 2HDM T T T T r
! I -
10 ' sm‘(ﬁ,a):o‘,% 3 0.8 @ direct it measured data
m,=0 06 whe direct fit (Ay<0) ]
i E OT  w@m aligned 2HDM
P y 1 0.4 4= aligned 2HDM (constr.) |
7~ [ ]
3 0.2
® L X b
L L
-1 Ao
< 0 TT. I QA »'
i 0.5 -0.2
= : ® +
o ALV
= V' S L 4
< 0 -0.4} L 4 |
= f mg=126GeV
d myp =200 GeV
T 05F w2350 Gev b -0.61 ]
Z [ my=280GeV
g Al L L 0.8 . . . . .
= dor 0.1 1 10 . 7 g 9 7
tanf3 L i pe) > i

iversité Catholique de Louvain Seeking for a multiscalar sector



Structures

Free coupling setup: minimal UV embedding

Type Il 2HDM T T T T :
B ' sm‘(ﬁ,a):o‘,% E 0-8[ g diect it measured data 1
m,=0 06 whe direct fit (Ay<0) ]
i E OT  w@m aligned 2HDM
4 y 1 0.4} 4= aligned 2HDM (constr.) |
7~ [ ]
3 0.2
® L X b
o L ; Ao
< 0 TT. I (7S »'
+ o5 -0.2
¢ ® +
o ALV
= V' S L 4
T o0 04} ¢ ]
= f mg=126GeV
d mr =200 GeV
T 05F w2350 Gev b -0.61 ]
<13 [ m =280 GeV
= o i o -0.8 2 * 2 + = + ” - +
tanf3 L i pe) > i

& | a Two-Higgs-Doublet Model ‘ with

© | aligned Yukawa couplings ‘

David Lépez-Val - CP3 Université Catholique de Louvain Seeking for a multiscalar sector



Structures

Free coupling setup: minimal UV embedding
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DLV, T. Plehn, M. Rauch ['13
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Probes

Probes for a multiscalar sectors

o ’ Fitting models to data ‘

[ ) ’ Correlating signal strength measurements

o ‘ Seeking for direct hints ‘

production - [Interference|
# | Seeking for indirect hints |
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Probes | Fits to LHC data

2HDM versus LHC data — natural flavor co vation

‘ Correlated relative log-likelihood —2A log £
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Probes  Signal strength correlations

Signal strength correlations

P | Correlations | in the ’ signal strength plane ‘

extended structures ; theory uncertainties
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Probes  Signal strength correlations

Signal strength correlations

P | Correlations | in the ’ signal strength plane ‘
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Probes Direct production & interference

Heavy scalars: predictions, tools & searches

WEEGE  ~| HeAvy SCAARS

) ’ Automated & improved predictions for loop—induced channels ‘:

[Hespel, Maltoni, Vryonidou]

° ’ NLO predictions for EFT’s: ‘ [Demartini, Maltoni]

Q l S-B Interference & finite I" effects: ‘ [Buarque Franzosi, Frixione, DLV, Maltoni, Zhang]

o : ;‘ [Delaere, Castello, Caudron, du Pree;

Bruno, Jez, Perrini, Quertenmont]
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Probes Electroweak precision

Electroweak precision observables

m$F = 80.385 & 0.015 MeV ‘ VS m3F = 80.363 & 0.004 MeV
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Probes

Electroweak precision

m;’[‘," = 80.385 + 0.015 MeV ‘ VS ’ m“" = 80.363 + 0.004 MeV ‘
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Probes

Electroweak precision observables

Electroweak precision
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DLV, J. Sola ['12]; DLV, in progress
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Electroweak precision observables
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Take—home ideas

Multiscalars in ontext
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Take—home ideas

Multiscalars in ontext

o ‘ Underpinning its identity ‘—

o ‘ Building on an evidence ‘—
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Take—home ideas

o [0 o s | - GO BB SEESHAEAT]

& modified coupling patterns & fits to data

& u' correlations

& heavy resonances & direct production
& interference effects
& electroweak precision
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Summary

Thank you & Merry Christmas !
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