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Abstract

The Standard Model of particle physics is one of the most successful theories
in physics and describes the fundamental interactions between elementary
particles. It is encoded in a compact description, the so-called ‘Lagrangian’,
which even fits on t-shirts and coffee mugs. This mathematical formulation,
however, is complex and only rarely makes it into the physics classroom.
Therefore, to support high school teachers in their challenging endeavour

of introducing particle ph: in the classroom, we provide a qualitati
explanation of the terms of the Lagrangian and discuss their interpretation

based on associated Feynman diagrams.

1. Introduction

The Standard Model of particle physics is the most
important achievement of high energy physics to
date. This highly elegant theory sorts elementary
particles according to their respective charges and
describes how they interact through fi

fundamental interactions in nature, all except grav-
ity are described by the Standard Model of particle
physics: particles with an electric charge are influ-
enced by the electromagnetic interaction (quantum
electrodynamics, or QED for short), particles with
a weak charge are influenced by the weak inter-

interactions. In this context, a charge is a property
of an elementary particle that defines the funda-
mental interaction by which it is influenced. We
then say that the corresponding interaction particle
‘couples’ to a certain charge. For example, gluons,
the interaction particles of the strong interaction,
couple to colour-charged particles. Of the four
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author(s) and the title of the work, journal citation and
DOL.

1361-6552/17/034001+9$33.00

action flavour dynamics or QFD), and
those with a colour charge are influenced by the
strong interaction (quantum chromodynamics or
QCD). Contrary to the fundamental interactions,
the Brout-Englert-Higgs (BEH) field acts in a
special way. Because it is a scalar field, it induces
spontaneous symmetry-breaking, which in turn
gives mass to all particles with which it interacts
(this is commonly called the Higgs mechanism).
In addition, the Higgs particle (H) couples to any
other particle which has mass (including itself).
Interactions are mediated by their respec-
tive interaction particles: photons (v) for the
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90 min hands-on workshop for 16-19 year old students
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Data for you and your students

International Particle
Physics Outreach Group

Home

Information for
High School Students

Information for
Teachers and Educators

Information for
Institutes and Physicists

Schedule

Intl. Day of Women
and Girls in Science

My Country
Physics

In the Media
Published Papers
Archive
Contributors

Contact Us
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MASTERCLASSES

hands on particle physics

= International Masterclasses

& 19t International Masterclasses 2023

Pierre Auger

Explore more than three petabytes
of open data from particle physics!

IStart typing...

Explore

datasets
software
environments

documentation

open
CERN

PHENIX

Data Science
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For your students

CERN-Solvay
Education Programme

Beamline 4 Schools ~ ' t Science Gateway

‘CERNS? 13



https://solvay-education-programme.web.cern.ch
http://beamlineforschools.cern
http://sciencegateway.cern

Other cool places to visit in Switzerland

e Einstein Haus
www.einstein-bern.ch

* Paul Scherrer Institute (PSI)
www.psi.ch

« Swiss Science Centre (Technorama)
www.technorama.ch



https://www.einstein-bern.ch/en/einstein-house
https://www.psi.ch/en
https://www.technorama.ch/en/home

See you soon!

Questions?
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