


Fizika delcev v učilnici
SITP21-online

2



3

?



4



5

CERN

Human knowledge
& curiosity

Intergovernmental
organization

International
collaborations

Personnel

Particle physics

Public

interested in

fo
rm

is
 d

riv
en

 b
y

ha
s

funds

advances

is an

needs

en
ab

le
s 

re
se

ar
ch

 o
n

inform
s & enables partic

ipation of

Experimental
particle physics

Theoretical
particle physics

Particle
accelerators

Computing
facilities

Particle
detectors

ar
e 

cr
uc

ia
l f

or

are crucial for

happens at

happens at

operate

operate and develop

Engineering

furth
er develops

is 
cr

uc
ia

l f
or

is crucial for

is crucial for

hosts

requires

in
cl

ud
es

includes

op
er

at
e 

an
d 

de
ve

lo
p

operate and develop

Predictions
inform

Particles

detect

Detection
principles

Thermodynamics

Electromagnetism

Special relativity

Knowledge transfer

Trigger systems

Data

Mechanics

en
ab

le

enable

Pattern recognitionMachine learning enhances

manage high volumes of

generate

en
ab

le

rely on

accelerate

open for

ex
te

nd
s

ex
te

nd
s

Acceleration
principles

Collisions

Observations
disprove

Simulations

require

ta
ke

 plac
e i

n

influence

benefits from

Signal + Background

leads to

rely on

rely on

rely on

rely on

rely on

rely on

rely on

rely on

cause

leads to

represented by

entails

Electric fields

Magnetic fields

E=γmc2

produce new

Superconductivity

Ionisation

Circular motion

Linear motion

Relativistic motion

Phase transitions

Cooling

Vacuum

Statistical tools

is crucial for

Kinetic energy

Lorentz force

can cause

Matter
describes

Standard Model
of particle physics

fe
at

ur
es

Open questions
in particle physics

Cosmology

Quantum
field theory

Brout- Englert- Higgs 
field

Big Bang

Fundamental 
questions

fo
cu

se
s o

n

e.g.

Inflation

Baryon
asymmetry

Quantum gravity

Dark matter

Dark energy

Fundamental
interactions

describes

Charges

ba
se

d 
on

go
ve

rn

Elementary
particles

undergo

order have

Symmetries

de
fin

ed
 b

y
re

qu
ire

generate

act upon

Composite
particle systems

make up

Quantum
mechanics

Quantum
fields

are excitations of

Interaction 
particles

Mass

have

is challenged by

inform
s

is one

e.
g.

are part of

poses

e.g.

e.g.

e.
g.

e.g.

e.g.

includes

describes

mediated by

responsible for

Conservation laws

rely on

e.g.

ATLAS

CMS

ALICE

LHCb

TOTEM
LHCf

MoEDAL

COMPASSSHINE

NA62DIRAC
CLOUD

GBAR

AEGIS

ALPHA

ASACUSA

ATRAP
CAST

ISOLDE

nTOF
AMS

e.g.

LINAC 3

LINAC 4

PS Booster (PSB)

PS (Proton Synchrotron)

SPS (Super Proton Synchrotron)

LHC (Large Hadron Collider)

LEIR (Low Energy Ion Ring)

e.g.
Technicians

Non- STEM professionals

Scientists

Engineers Mathematicians

comprises of

Observer states

Associate 
member states

Member states

e.g.

Medical 
detectors

World Wide Web 
(WWW)

Hadron 
therapy

Electromagnetic

Weak

Strong

Photon

W bosons

Z boson

Gluons

mediated by

mediated by

mediated by

mediated by

e.g.

e.g.

e.g.

Electric charge

Color charges

Weak charge can be

can be

can be

Fermions

(Anti-) Quarks(Anti-) Leptons

are

e.g.e.g.

Hadrons

Touchscreen

Conservation of energy

Conservation of linear momentum

Conservation of  angular momentum

Conservation of charges

include

include

include

include

e.
g.

Baryons Mesons

includes

includes

includes

includes

includes

includes

includes

includes

includes

includes

se
pa

ra
te

can influence

can cause

ca
n be

can be

ProtonNeutron

Pion

Kaon

Hypothetical new 
particles

Hypothetical new 
interactions

Hypothetical new 
interaction 

particles
could be

Feynman 
diagrams

Universe

studies evolution of

likely started with

is apx. 27 %

is apx. 68 %

are described by

happen because of

Neutrino properties

e.
g.

are excitations of

Higgs boson

is excitation of

likely started with

e.g.e.g. e.g.

e.g.

could be

could be mediated by

is m
odelled by

Scientific results

aid

Cybersecurity

Analysis

Network

Storage

Programming

re
qu

ire
s

enables

Algorithms

uses

describes

e.g.
benefit

Hardware

en
ab

le
s

Open data 
repositories

uses

leads to

 re
qu

ire

re
qu

ire
s

require
s

filte
r

are crucial for

is apx. 5%

defined by

Supersymmetry

Antimatter

descr
ibes

shows big % of

shows small % of

provide

en
ab

le
s

String theory

e.g.

e.g
.

relie
s o

n

m
ot

iv
at

es

aff
ec

t
Hypothetical new

composite particle 
systems

could be

Bosons

e.g.

ar
e 

cr
uc

ia
l f

or

e.g.

CERN
Data Centre

Worldwide LHC 
Computing Grid

can cause

contribute to

similar to

ESA

UNESCO

motivates

e.g.

e.g.

e.g.

e.g.

ar
e

inform

e.g.

en
ab

les

AxionTachyon

en
ab

le
s

e.g.e.
g.

GUT

WHO

rely on

can cause

is crucial fo
r

e.
g.



5

CERN

Human knowledge
& curiosity

Intergovernmental
organization

International
collaborations

Personnel

Particle physics

Public

interested in

fo
rm

is
 d

riv
en

 b
y

ha
s

funds

advances

is an

needs

en
ab

le
s 

re
se

ar
ch

 o
n

inform
s & enables partic

ipation of

Experimental
particle physics

Theoretical
particle physics

Particle
accelerators

Computing
facilities

Particle
detectors

ar
e 

cr
uc

ia
l f

or

are crucial for

happens at

happens at

operate

operate and develop

Engineering

furth
er develops

is 
cr

uc
ia

l f
or

is crucial for

is crucial for

hosts

requires

in
cl

ud
es

includes

op
er

at
e 

an
d 

de
ve

lo
p

operate and develop

Predictions
inform

Particles

detect

Detection
principles

Thermodynamics

Electromagnetism

Special relativity

Knowledge transfer

Trigger systems

Data

Mechanics

en
ab

le

enable

Pattern recognitionMachine learning enhances

manage high volumes of

generate

en
ab

le

rely on

accelerate

open for

ex
te

nd
s

ex
te

nd
s

Acceleration
principles

Collisions

Observations
disprove

Simulations

require

ta
ke

 plac
e i

n

influence

benefits from

Signal + Background

leads to

rely on

rely on

rely on

rely on

rely on

rely on

rely on

rely on

cause

leads to

represented by

entails

Electric fields

Magnetic fields

E=γmc2

produce new

Superconductivity

Ionisation

Circular motion

Linear motion

Relativistic motion

Phase transitions

Cooling

Vacuum

Statistical tools

is crucial for

Kinetic energy

Lorentz force

can cause

Matter
describes

Standard Model
of particle physics

fe
at

ur
es

Open questions
in particle physics

Cosmology

Quantum
field theory

Brout- Englert- Higgs 
field

Big Bang

Fundamental 
questions

fo
cu

se
s o

n

e.g.

Inflation

Baryon
asymmetry

Quantum gravity

Dark matter

Dark energy

Fundamental
interactions

describes

Charges

ba
se

d 
on

go
ve

rn

Elementary
particles

undergo

order have

Symmetries

de
fin

ed
 b

y
re

qu
ire

generate

act upon

Composite
particle systems

make up

Quantum
mechanics

Quantum
fields

are excitations of

Interaction 
particles

Mass

have

is challenged by

inform
s

is one

e.
g.

are part of

poses

e.g.

e.g.

e.
g.

e.g.

e.g.

includes

describes

mediated by

responsible for

Conservation laws

rely on

e.g.

ATLAS

CMS

ALICE

LHCb

TOTEM
LHCf

MoEDAL

COMPASSSHINE

NA62DIRAC
CLOUD

GBAR

AEGIS

ALPHA

ASACUSA

ATRAP
CAST

ISOLDE

nTOF
AMS

e.g.

LINAC 3

LINAC 4

PS Booster (PSB)

PS (Proton Synchrotron)

SPS (Super Proton Synchrotron)

LHC (Large Hadron Collider)

LEIR (Low Energy Ion Ring)

e.g.
Technicians

Non- STEM professionals

Scientists

Engineers Mathematicians

comprises of

Observer states

Associate 
member states

Member states

e.g.

Medical 
detectors

World Wide Web 
(WWW)

Hadron 
therapy

Electromagnetic

Weak

Strong

Photon

W bosons

Z boson

Gluons

mediated by

mediated by

mediated by

mediated by

e.g.

e.g.

e.g.

Electric charge

Color charges

Weak charge can be

can be

can be

Fermions

(Anti-) Quarks(Anti-) Leptons

are

e.g.e.g.

Hadrons

Touchscreen

Conservation of energy

Conservation of linear momentum

Conservation of  angular momentum

Conservation of charges

include

include

include

include

e.
g.

Baryons Mesons

includes

includes

includes

includes

includes

includes

includes

includes

includes

includes

se
pa

ra
te

can influence

can cause

ca
n be

can be

ProtonNeutron

Pion

Kaon

Hypothetical new 
particles

Hypothetical new 
interactions

Hypothetical new 
interaction 

particles
could be

Feynman 
diagrams

Universe

studies evolution of

likely started with

is apx. 27 %

is apx. 68 %

are described by

happen because of

Neutrino properties

e.
g.

are excitations of

Higgs boson

is excitation of

likely started with

e.g.e.g. e.g.

e.g.

could be

could be mediated by

is m
odelled by

Scientific results

aid

Cybersecurity

Analysis

Network

Storage

Programming

re
qu

ire
s

enables

Algorithms

uses

describes

e.g.
benefit

Hardware

en
ab

le
s

Open data 
repositories

uses

leads to

 re
qu

ire

re
qu

ire
s

require
s

filte
r

are crucial for

is apx. 5%

defined by

Supersymmetry

Antimatter

descr
ibes

shows big % of

shows small % of

provide

en
ab

le
s

String theory

e.g.

e.g
.

relie
s o

n

m
ot

iv
at

es

aff
ec

t
Hypothetical new

composite particle 
systems

could be

Bosons

e.g.

ar
e 

cr
uc

ia
l f

or

e.g.

CERN
Data Centre

Worldwide LHC 
Computing Grid

can cause

contribute to

similar to

ESA

UNESCO

motivates

e.g.

e.g.

e.g.

e.g.

ar
e

inform

e.g.

en
ab

les

AxionTachyon

en
ab

le
s

e.g.e.
g.

GUT

WHO

rely on

can cause

is crucial fo
r

e.
g.

Povezava s klasično fiziko



6

CERN

Human knowledge
& curiosity

Intergovernmental
organization

International
collaborations

Personnel

Particle physics

Public

interested in

fo
rm

is
 d

riv
en

 b
y

ha
s

funds

advances

is an

needs

en
ab

le
s 

re
se

ar
ch

 o
n

inform
s & enables partic

ipation of

Experimental
particle physics

Theoretical
particle physics

Particle
accelerators

Computing
facilities

Particle
detectors

ar
e 

cr
uc

ia
l f

or

are crucial for

happens at

happens at

operate

operate and develop

Engineering

furth
er develops

is 
cr

uc
ia

l f
or

is crucial for

is crucial for

hosts

requires

in
cl

ud
es

includes

op
er

at
e 

an
d 

de
ve

lo
p

operate and develop

Predictions
inform

Particles

detect

Detection
principles

Thermodynamics

Electromagnetism

Special relativity

Knowledge transfer

Trigger systems

Data

Mechanics

en
ab

le

enable

Pattern recognitionMachine learning enhances

manage high volumes of

generate

en
ab

le

rely on

accelerate

open for

ex
te

nd
s

ex
te

nd
s

Acceleration
principles

Collisions

Observations
disprove

Simulations

require

ta
ke

 plac
e i

n

influence

benefits from

Signal + Background

leads to

rely on

rely on

rely on

rely on

rely on

rely on

rely on

rely on

cause

leads to

represented by

entails

Electric fields

Magnetic fields

E=γmc2

produce new

Superconductivity

Ionisation

Circular motion

Linear motion

Relativistic motion

Phase transitions

Cooling

Vacuum

Statistical tools

is crucial for

Kinetic energy

Lorentz force

can cause

Matter
describes

Standard Model
of particle physics

fe
at

ur
es

Open questions
in particle physics

Cosmology

Quantum
field theory

Brout- Englert- Higgs 
field

Big Bang

Fundamental 
questions

fo
cu

se
s o

n

e.g.

Inflation

Baryon
asymmetry

Quantum gravity

Dark matter

Dark energy

Fundamental
interactions

describes

Charges

ba
se

d 
on

go
ve

rn

Elementary
particles

undergo

order have

Symmetries

de
fin

ed
 b

y
re

qu
ire

generate

act upon

Composite
particle systems

make up

Quantum
mechanics

Quantum
fields

are excitations of

Interaction 
particles

Mass

have

is challenged by

inform
s

is one

e.
g.

are part of

poses

e.g.

e.g.

e.
g.

e.g.

e.g.

includes

describes

mediated by

responsible for

Conservation laws

rely on

e.g.

ATLAS

CMS

ALICE

LHCb

TOTEM
LHCf

MoEDAL

COMPASSSHINE

NA62DIRAC
CLOUD

GBAR

AEGIS

ALPHA

ASACUSA

ATRAP
CAST

ISOLDE

nTOF
AMS

e.g.

LINAC 3

LINAC 4

PS Booster (PSB)

PS (Proton Synchrotron)

SPS (Super Proton Synchrotron)

LHC (Large Hadron Collider)

LEIR (Low Energy Ion Ring)

e.g.
Technicians

Non- STEM professionals

Scientists

Engineers Mathematicians

comprises of

Observer states

Associate 
member states

Member states

e.g.

Medical 
detectors

World Wide Web 
(WWW)

Hadron 
therapy

Electromagnetic

Weak

Strong

Photon

W bosons

Z boson

Gluons

mediated by

mediated by

mediated by

mediated by

e.g.

e.g.

e.g.

Electric charge

Color charges

Weak charge can be

can be

can be

Fermions

(Anti-) Quarks(Anti-) Leptons

are

e.g.e.g.

Hadrons

Touchscreen

Conservation of energy

Conservation of linear momentum

Conservation of  angular momentum

Conservation of charges

include

include

include

include

e.
g.

Baryons Mesons

includes

includes

includes

includes

includes

includes

includes

includes

includes

includes

se
pa

ra
te

can influence

can cause

ca
n be

can be

ProtonNeutron

Pion

Kaon

Hypothetical new 
particles

Hypothetical new 
interactions

Hypothetical new 
interaction 

particles
could be

Feynman 
diagrams

Universe

studies evolution of

likely started with

is apx. 27 %

is apx. 68 %

are described by
happen because of

Neutrino properties

e.
g.

are excitations of

Higgs boson

is excitation of

likely started with

e.g.e.g. e.g.

e.g.

could be

could be mediated by

is m
odelled by

Scientific results

aid

Cybersecurity

Analysis

Network

Storage

Programming

re
qu

ire
s

enables

Algorithms

uses

describes

e.g.
benefit

Hardware

en
ab

le
s

Open data 
repositories

uses

leads to

 re
qu

ire

re
qu

ire
s

require
s

filte
r

are crucial for

is apx. 5%

defined by

Supersymmetry

Antimatter

descr
ibes

shows big % of

shows small % of

provide

en
ab

le
s

String theory

e.g.

e.g
.

relie
s o

n

m
ot

iv
at

es

aff
ec

t

Hypothetical new
composite particle 

systems
could be

Bosons

e.g.

ar
e 

cr
uc

ia
l f

or

e.g.

CERN
Data Centre

Worldwide LHC 
Computing Grid

can cause

contribute to

similar to

ESA

UNESCO

motivates

e.g.

e.g.

e.g.

e.g.

ar
e

inform

e.g.

en
ab

les

AxionTachyon

en
ab

le
s

e.g.e.
g.

GUT

WHO

rely on

can cause

is crucial fo
r

e.
g.

anja.horvat@cern.ch

mailto:anja.horvat@cern.ch


7

https://iopscience.iop.org/article/10.1088/0031-9120/51/3/035001
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https://iopscience.iop.org/article/10.1088/1361-6552/aa6cfe
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12

visit.cern
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Saj je samo faza! 
priporočena starost: 12+ 

Superprevodniki poletijo 
priporočena starost: 14+ 
predznanje: električni tok 

Obe predstavi na Zoom-u 
45 min + 15 min vprašanja 

anja.horvat@cern.ch 
scoollab@cern.ch

mailto:anja.horvat@cern.ch
mailto:scoollab@cern.ch
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perimeterinstitute.ca www.ligo.caltech.edu ippog.org
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