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Theory wishlist

Dark matter candidate

Explanation of flavor hierarchy

Explanation of matter-antimatter asymmetry
Solution to strong CP problem (axion)
Explanation of fine-tuning problems
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Theory wishlist

* Dark matter candidate

» Explanation of flavor hierarchy

e EXxplanation of matter-antimatter asymmetry
* Solution to strong CP problem (axion)

» Explanation of fine-tuning problems

More modest “‘No-lose theorem” - guaranteed deliverables

expectations Unbiased exploration potential
Focus on EW+Higgs
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Higgs physics

What we know
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Higgs physics

What we actually know
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- - Good reasons to believe that the
nggs phVSlCS Higgs is related to BSM physics

What we actually know

Universe to Hidden Sectors?

\/

Origin of EWSB?
Thermal History of Higgs Portal

Stability of Universe
5 5 4 Fundamental CPV and
V=—u ‘¢‘ + A ‘¢| or Composite? Baryogenesis

Origin of Flavor?

Is it unique? - Origin of masses?

[Dawson et al. (2209.07510)]
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https://arxiv.org/abs/2209.07510

Higgs physics at e+e- colliders

[CLIC (1608.07537)]
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https://arxiv.org/abs/1608.07537

Higgs physics at e+e- colliders

[CLIC (1608.07537)]
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https://arxiv.org/abs/1608.07537

[de Blas et al. (1907.04311)]

Preci Sion . ngg S [de Blas et al. (2206.08326)]
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Higgs width -> sensitivity to
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[de Blas et al. (1907.04311)]

Preci sion . ngg S [de Blas et al. (2206.08326)]
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[de Blas et al. (1907.04311)]

Preci sion . ngg S [de Blas et al. (2206.08326)]
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[de Blas et al. (1907.04311)]

Preci Sion . ngg S [de Blas et al. (2206.08326)]
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Precision == Exploration

Deviations from SM predictions at low
energies could be an indirect hint of new
physics at higher energy scales Measured

SM
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Precision == Exploration

Deviations from SM predictions at low
energies could be an indirect hint of new
physics at higher energy scales
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[de Blas et al. (1907.04311)]

Preci Sion . ngg S [de Blas et al. (2206.08326)]
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Higgs self-coupling
V= —p’ o] + Agl*

From single-Higgs
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McCullough (1312.3322)]
Di Vita et al. (1711.03978)]

linear dependences of observables to parameters ok, 6cz, €77, Czo
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Higgs self-coupling

V=—p?o]* + \og|*

From single-Higgs

McCullough (1312.3322)]
Di Vita et al. (1711.03978)]

linear dependences of observables to parameters ok, 6cz, €77, Czo
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b McCullough (1312.3322)]

i Di Vita et al. (1711.03978)]
-7 RN Mangano et al. (2004.035095)]

h h _

AB et al. (1811.08401)]

Higgs self-coupling i

V=—p?o]* + \og|*

F rO m d i - H i g g S Higgs@FC WG September 2019
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[Durieux et al. (2209.00666)] (One-parameter fit)
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Possible for NP to first show
up in Higgs self-coupling
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Higgs Portal

Exploration: Higgs - exotics

[Liu, Wang, Zhang (1612.09284)]

95% C.L. upper limit on selected Higgs Exotic Decay BR
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More BSM exploration potential sermardietal. (2203 06520)
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https://arxiv.org/abs/2203.06520

Summary

Exciting times ahead if a future
collider is built!

« Guaranteed deliverables:
* Precision measurements
* Higgs self-coupling

e Potential direct discoveries

Anke Biekotter - JGU Mainz
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Summary

Exciting times ahead if a future
collider is built!

« Guaranteed deliverables:
* Precision measurements
* Higgs self-coupling

e Potential direct discoveries

Thank you for your attention!
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Higgs couplings fits: ESU2020 & Snowmass

® Snowmass: Summary of collider scenarios considered in the A

SMEFT studies

Jorge de Blas
Univ. of Granada

Machine | Pol. (e7,e™) Energy | Luminosity
HL-LHC | Unpolarised 14 TeV 3 ab™!
250 GeV 2 ab™!
o | (F80%. £30%) | 350 GeV | 0.2 b~
500 GeV 4 ab™!
(F80%, +20%) | 1TeV | 8ab!
380 GeV 1 ab™!
CLIC (£80%, 0%) | 1.5 TeV | 2.5 ab!
3 TeV 5ab™1
Z-pole 150 ab™!
2myy 10 ab™!
FCC-ee Unpolarised 240 GeV 5ab™!
350 GeV 0.2 ab™!
365 GeV | 1.5ab™!
Z-pole 100 ab™t
2Mmuyy 6 ab™!
CEPC Unpolarised | 240 GeV | 20 ab~!
350 GeV 0.2 ab™!
360 GeV 1 ab™t
125 GeV | 0.02 ab™!
MuC Unpolarised 3 TeV 3 ab™!
10 TeV 10 ab™!

Higgs physics at the FCC
June 6, 2023

HiL UM

HL-LHC PROJECT ~

Snowmass 2021

Yy B R
I([ _ \ \
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Higgs - EW interplay

w/o Z pole

2

1 .5
wZ pole
1

[de Blas et al. (1907.04311)]

[de Blas et al. (2206.08326)]

B HL-LHC S2 + LEP/SLD

(combined in all lepton collider scenarios)
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[de Blas et al. (2206.08326)]

Precision: Electroweak

eff Y SM 5 -
9%y = (1+0d9%) gy Circular Linear Muon
B HL-LHC S2 + LEP/SLD B CEPC Z;00/WWg/240GeVo Bl CLIC 380GeV- W MuC 3TeV,  TwFCC-ee
(combined in all lepton collider scenarios) | [ll CEPC +360GeV; M ILC +350GeV,,+500GeV, | MCLIC +1.5TeV,5 | Il MuC 10TeV 4,
BmILC +1TeVy  ~wGiga-Zz | Il CLIC +3TeVs B MuC 125GeV, g,+10TeV 4o
subscripts denote luminosity in ab'1, Z & WW denote Z-pole & WW threshold

Leptons

Quarks

Vff couplings

Vff couplings
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MUonE experiment @ CERN
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a0 = 20 [ g (1 — ) Aapaalt(2)]

nJo 2 2
LT
t(x) = p— f < 0
Will shed light on muon g-2
anomaly
[Matteuzzi et al. (MUonE)]
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