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To do list oTtav yupioete otnv EAAGOA!

MolipaoTeite TNV EUTTEIPIA OAG HE OUVADEAPOUG/HOBNTEG/PIAOUG KaI TO YEVIKO KOIVO!

OpyavwoTte dpaocTnPIOTNTESG OTNV TAEN 0AG I TO OXOAgio cag!

OpyavwoTe cuvavTtRoeig HETASU oag!

OpyavwoTe emIoKEWeIg oto CERN pe Toug pabntég oag!
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T1 UTTOPEITE VO KAVETE OTNV TALN OAG



Educational resources database — yia Tnv Tag¢n oog

loTooeAida oTnVv otroia pTTopEiTE va Bpeite 10€C yia TTeipApaTa, BivTeo Kal AAAO UAIKO
oXETIKO pe to CERN

HOME  ALL RESOURCES  ACTIVITY TYPE - AGEGROUP - AUDIENCE - CONTACT US
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Educational Resources

Here you will find a collection of educational resources developed in the framework of education and outreach activities at CERN.

Whether you're a student, a teacher, or simply someone with a curious mind, these resources are designed to spark your interest by
bringing you closer to the physics and technology of CERN. You will also find material that can aid you in preparing for, enjoying, and
following up on a visit to CERN, or engaging with it online if you cannot visit us physically.

So, whether you're looking to enhance your classroom experience, satisfy your curiosity about the universe, or you simply want to learn
something new and exciting, these educational resources will guide you on your educational adventure.
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08/05/2024 https://educational-resources.web.cern.ch/




Particle Identities

PARTICLE

IDENTITIES

Take the personality quiz to find out which particle fits you best.
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Phys. Educ. 52 (2017) 034001 (9pp)

iopscience.org/ped

Let’s have a coffee with the
Standard Model of particle

physics!

Julia Woil]le'z, Gerfried J Wiener'~
and Frederik F Van der Veken'

! CERN, European Organization for Nuclear Research, Geneva, Switzerland
2 Department of Physics/Physics Education Group, University of Kaiserslatern, Germany
* Austrian Educational Competence Centre Physics, University of Vienna, Austria

CrossMark

E-mail: julia.woithe @cern.ch, jeff.wiener @cern.ch and frederik van.der.veken @ cern.ch

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 physics in the classroom, we provide a qualitative
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
impertant 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 fundamental
interactions. In this context, a charge is a praperty
of an elementary particle that defines the funda-
mental interaction by which it is influenced. We
then say that the corresponding interaction particle
‘couples” o a certain charge. For example, gluons,
the interaction particles of the strong interaction,
couple to colour-charged particles. Of the four
Original content from this work may be
used under the terms of the Creative
Commons Aftribution 3.0 licence. Any further distri-
bution of this work must maintain attribution to the
author(s) and the title of the work, joumal citation and
DOL
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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 (guantum
electrodynamics, or QED for short), particles with
2 weak charge are influenced by the weak inter-
action (quantum flavour dynamics or QFD), and
those with & colour charge are influenced by the
strong interaction (gquantum chromodynar 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 () for the

© 2017 10P Publishing Ltd




ATLAS Magnet Model
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Digital PET Learning Module-

Help saving our virtual patient using PET (Positron-Emission-Tomography)!

Sodium-22

Neon-22 (excited state

Neon 22 PN Author: [
Age group:

To 310aKTopIKO uou givail ornv aéloAoynon Kai rov oxediaouo Learning Modules
Yaxyvw kabnynréc Aukeiou armro tnv EAAada yia mlavn ocuvepyaoia
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) CERN Teacher Programmes
Professional development for in-service science teachers

N ) Physics Education Research
) Beamline for Schools Programme Research results and modern physics education

Competition for teams of high-school students Online learning and high-school student camp resources

) High-School Student Internships

Job shadowing opportunities

) University Student Opportunities

From undergraduates to doctoral students

@) 08/05/2024 https://home.cern/about/what-we-do/inspire-educate 10
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Emiokeweic oxoAsiwv oto CERN



MTTOpEITE VO OPYOVWOETE ETTIOCKEWN TOU OXOAgiou ocag oto CERN, KAgivovTag epyaocTthpia,
guided tours Kal ETTICKEYN OTIG EKOEOEIG.

MTTopEiTE VO KAEICETE NUEPOMNVIA ETTIOCKEWYNG TO VWPITEPO 9 MAVEG TTPIV
Ta oAoTg KAgivouv oXeOOV AUECWG, OTTOTE TTPETTEI VA KAVETE aiTnon vwpig!!!
AlaBaocTe TIG 0ONYiEG TTPOCEKTIKA!

Kdavete aitnon pe errionuo email oxoAgiou!

) Exhibitions ) Ateliers en labo ) Guided tours

08/05/2024 https://visit.cern/group-bookings
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Superconductivity Lab s ©op

action!

90 min hands-on workshop for 16-19 year old students
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