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BSM scalars?

baryon asymmetry of the Universe (BAU)
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The way to it/them

Conventional channels:

Ain Department

I
channel | CMS |ATLAS
A/H — pp| [17] | [18
A/H — bb| [19] 20]
A/H — 77|21, 22]| [23
A/H — ~v|[24, 25]| [26—28]
A/H —tt | [29 -
H— 77 | [30] [31]
H—-WW/| [32] 33]

Canton of Geneva

Exotic channels:

channel ATLAS[CMS |+
h— AA — bbbb | [46] | — Y
h— AA — bbrr | — 47]
h— AA — bbup | [48] | [49
h— AA - 1177 — 50]
h— AA — trup| [51] | [52 $
h— AA — pppp| ([53]) [([54])
channel ATLAS CMS
AJH— HZJAZ —bbll [57] (13 TeV)|[58] (13 TeV)
A/H— HZIAZ — 17l — [59] (8 TeV)
channel ATLAS CMS
8 TeV (13 TeV |8 TeV |13 TeV
A — hZ — bbel | [36] [37] 38] 39
A — hZ — 11ll| [40] [41] 38] —
H — hh 42 43] 44] [45]

Schematic of an

circular tunnel



The way to it/them

Ain Department

Canton of Geneva
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Example: 2HDM

® Two Higgs Doublet Model
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® Parameters (CP-conserving, Flavor Limit, Z, Symmetry)
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Model Ky K Kd Ky
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tanf
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Direct: degenerate

Type-l: cos(B—a)=0.1
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Direct: degenerate

Type-ll: cos(B —a) =0.05
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Direct: non- degenerate

50 Type-l: cos(B—a)=0.1 and my =200 GeV
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Indirect + Direct

my>400 GeV

+ HL-LHC m_>500 GeV
+ CEPC m>700 GeV
+ FCCee m;>800 GeV

* Flavour, LHC, theory ...  Preliminary
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Amc

Indirect + Direct

pippi v1.0
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Physics implications

theoretical constraints
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Next To 2HDM: 2HDM+scalar

light CP-even singlet 2m¢ < 125 GeV
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Next To 2HDM: 2HDM+scalar  Preliminary

0.04

0.02 -

0.00 -

—-0.02

—0.04

light CP-even singlet 2m¢ < 125 GeV light CP-even + heavy CP- even

tanf=1,as =0, my, =30 GeV 0,20 tanf=1,cos(B-a1)=a;=a3=0

0.15

A= ashizs

-0.10 A A-ashixs
-0.15 1
-0.025 0.000 0.025 0050 0.075 0.100 0.125 —0.20 -
20 40 60 80 100
cos(B —a1)

Mma,

Open closed channels Open new channels

17



Amc

conclusion

* New particle discovery / constrain
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* Hints to other phyiscs: DM, EWPT
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