E - — ————— e — o — e —

PR — < : A

——— . 3

BSM/H lgg s G rOUp s

Pole théorie IJClab
Journée des Nouveaux Entrants
13/05/2026




Elementary particles so far

Weak Nuclear Force
ww 20
91.2GeV

Top Quark

~172 GeV

h

Higgs 125 GeV

M. Strassler 2011

Bottom Quark
~4.5 GeV
Tou Charm Quark 0
1.78 GeV ‘ | EEiany |‘

Muon °
0.106 GeV

——

Neutrinos:
< 0.000000001 GeV

Heaviest at least
0.00000000001 GeV I

Electron

0.000511 GeV

Strange Quark
~0.1 GeV

Down Quark
~0.005 GeV

Up Quark
~0.003 GeV

Electromagnetic Force

Gravitational force

Adapted from Matt Strasslers blog: h

Photon

massless

massless

ttp://profmattstrassler.com/
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A number of observations

cannot be explained

within the framework of

the Standard Model:

e Neutrino
Oscillations

e Dark Matter

e Baryon
Asymmetry

e |nflation

All of them
experimental
facts!
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WHY BSM?2

Certain features of the Standard Model
appear ad-hoc or fine-tuned:

Asanegmuad ~uoN

 Small cosmological constant 1 gied
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* Fermion generation structure and mass/mixing hierarchies 2

e Vacuum metastability L

A | | L1 | i |
L ! L Higgs mass M, in GeV

e Gauge coupling unification

e Strong CP problem

* Higgs naturalness problem =



WHICH BSM?

& Grond. s'uts)
Uni€ication

SUPERSTRIN G

M-theory heterotic)
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Type-EA Type-I

There isn't one model or a class of
models
that is currently preferred by
theory or experiment

We need to study many different
forme
that new physics models take,
and many different experimental
signatures,
that these models predict



Typical roads to BSM

.*'/Model-indepent

| Ad-hoc models to explain {
| effective theory |

. Models addressing
experimental anomalies |

problems of the SM ii

e.g supersymmetry e.g leptoquarks to address explore all possible
to address naturalness, B-meson anomalies higher-dimensional
or axions to address or milli-charged dark matter effective interactions

theta-problem of QCD to address 21cm absorption signal added to the SM
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Position within Theory Pole

BSM /Higgs




BSM/Higgs
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BSM/Higg

BSM/Higgs group
asks a lot of question

Acve there wew partieles beyond those of the Standard Model
s nature natural

How Ls electroweak symmetry broken

How do neutrinos get thelr mass

what was happening in the first seconds of the universe
what Ls the nature of dark matter

what caused matter-antimatter asymmetry

Are there extra dimensions of spacetime
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Answers



BSM/Higgs

A couple of answers expected very soon

Sanford Unde'greunal
Ressarch Faciity

UNDERGROLND
PARTIOLE DETEQTOR
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