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To unite the efforts of European countries in physics research 
óScience for Peaceô

1954 (1952) 

12 European countries

next to Geneva

Aim...

When...

Founders...

Where...

The name... CERN - Conseil Européen pour la Recherche Nucléaire

CERN ïThe Beginning é



Zornitsa Zaharieva (CERN)                     12.05.2023                    IPPOG Collaboration Meeting ïTeachers and Students Public Event 4

VThe worldôs largest particle physics research laboratory

CERN ïToday
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ÅPure scientific research into the laws of nature

Å Providing to particle physicists from all over the world:

Å AcceleratorsĄ accelerate particles to almost the 

speed of light and boost them to higher energies

Å DetectorsĄ make the particles visible

Å Leading edge in developing technologies

é and 

CERN - Accelerating Science and Innovation

The 

Birthplace
of the 

WORLD WIDE WEB

CERN ïEuropean Organization for Particle Physics Research
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23 Member States
Austria ïBelgium ïBulgaria ïCzech Republic 

Denmark ïFinland ïFrance ïGermany ïGreece 

Hungary ïIsrael ïItaly ïNetherlands ïNorway 

Poland ïPortugal ïRomania ïSerbia ïSlovakia 

Spain ïSweden ïSwitzerland ïUnited Kingdom

3 Associate Member States 

in the pre-stage to membership
Cyprus ïEstonia ïSlovenia 

7 Associate Member States
Croatia ïIndia ïLatvia ïLithuania ïPakistan

Türkiye ïUkraine

6 Observers
Japan ïRussia (suspended) ïUSA

European Union ïJINR (suspended) ïUNESCO

As of 31 December 2021

Employees:

2676 staff, 783 fellows

Associates:

11 175 users, 1556 others

CERNôs annual budget 

1200 MCHF 
(equivalent to a medium-

sized European university)

Around 50 Cooperation Agreements with non-Member States and Territories
Albania ïAlgeria ïArgentina ïArmenia ïAustralia ïAzerbaijan ïBangladesh ïBelarus ïBolivia

Bosnia and Herzegovina ïBrazil ïCanada ïChile ïColombia ïCosta Rica ïEcuador ïEgypt ïGeorgia ï

Honduras - Iceland ïIran ïJordan ïKazakhstan ïLebanon ïMalta ïMexico ïMongolia ïMontenegro ï

Morocco ïNepal - New Zealand ïNorth Macedonia ïPalestine ïParaguay ïPeople's Republic of China ï

Peru ïPhilippines ïQatar - Republic of Korea ïSaudi Arabia ïSri Lanka ïSouth Africa ïThailand ïTunisia ï

United Arab Emirates ïVietnam
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Non-Member States and Territories 1194
Algeria 3 ïArgentina 16 ïArmenia 10 ïAustralia 20 ïAzerbaijan 3 ïBahrain 2 ïBelarus 24 ïBrazil 106 

Canada 189 ïChile 23 ïColombia 18 ïCuba 3 ïEcuador 6 ïEgypt 16 ïGeorgia 36 ïHong Kong 17 

Iceland 3 ïIndonesia 6 ïIran 11 ïIreland 6 ïJordan 5 ïKuwait 5 ïLebanon 15 ïMadagascar 1

Malaysia 4 ïMalta 2 ïMexico 48 ïMontenegro 5 ïMorocco 18 ïNew Zealand 8 ïOman 1 ïPeopleôs 

Republic of China 314 ïPeru 2 ïPhilippines 1 ïRepublic of Korea 113 ïSingapore 3 ïSouth Africa 52

Sri Lanka 10 ïTaiwan 45 ïThailand 18 ïUnited Arab Emirates 6

Member States 6642
Austria 74 ïBelgium 122 ïBulgaria 39 ïCzech Republic 227 

Denmark 42 ïFinland 71 ïFrance 811 ïGermany 1129 

Greece 133 ïHungary 69 ïIsrael 67 ïItaly 1423 

Netherlands 157 ïNorway 69 ïPoland 278 ïPortugal 89 

Romania 105 ïSerbia 36 ïSlovakia 66 ïSpain 328

Sweden 88 ïSwitzerland 372 ïUnited Kingdom 847

Associate Member States in the pre-stage to 

membership 55
Cyprus 10 ïEstonia 24 ïSlovenia 21

Associate Member States 367
Croatia 36 ïIndia 130 ïLatvia 11 ïLithuania 12 ïPakistan 30 

Türkiye 122 ïUkraine 26

Observers 2917
Japan 189 ïRussia (suspended) 971 ïUnited States of America 1757

Distribution of all CERN Users by the country of their home institutes as of 31 December 2021

Geographical & cultural diversity

Users of 110 nationalities

19.4% women

Å 72 users
Numbers for Bulgaria
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Å Bulgaria becomes a member states of CERN after the Bulgarian Parliament ratified the 

convention for membership at CERN and it is given to UNESCO on the 11th June 1999.

Å At the ρρσsession of the CERN Council, the Bulgarian flag is raised next to the flags of the 

other member states of the CERN.

Bulgaria ïCERN 20th Member State
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V Push the frontiers of knowledge

E.g. the secrets of the Big Bang éWhat was the matter like within 

the first moments of the Universeôs existence?

What is 96% of our Universe made of? 

Matter-antimatter asymmetry problem, etc. ...

V Develop new technologies for accelerators 

and detectors => technology transfer

E.g. Information technology - the Web and the GRID

Medicine ïdiagnosis (e.g. PET scanners) and 
cancer therapy

V Train scientists and engineers of tomorrow

V Unite people from different countries 
and cultures - 114 nationalities

13.8 Billion years Today

Large Scale 
Computing (GRID)

Tumour 

Target

Hadron 

particles beam

The Missions of CERN
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Big Bang

Today
13.8 Billion Years

1028 cm

Å We reproduce the 

conditions a 

fraction of 

a second after the 

Big Bang, to gain 

insight into the 

structure and 

evolution 

of the universe.

How did the 

Universe

begin?

Accelerators

380 000 years

Telescopes
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Hubble
ALMA

VLT

WMAP

ɸʪʦʤ
ʇʨʦʪʦʥ

ɻʦʣʝʤʠʷʪ

ɺʟʨʠʚ

ʈʘʜʠʫʩ ʥʘ ɿʝʤʷʪʘ

ʈʘʜʠʫʩ ʥʘ 
ɻʘʣʘʢʪʠʢʠʪʝ

ʈʘʟʩʪʦʷʥʠʝ ʦʪ

ɿʝʤʷʪʘ ʜʦ ʉʣʲʥʮʝʪʦ 

ɺʩʝʣʝʥʘ

Åʀʟʫʯʘʚʘʥʝ ʬʠʟʠʯʥʠʪʝ ʟʘʢʦʥʠ ʦʪ ʧʲʨʚʠʷ ʤʦʤʝʥʪ 

ʩʣʝʜ ɻʦʣʝʤʠʷʪ ɺʟʨʠʚ

ωʉʠʤʙʠʦʟʘ ʤʝʞʜʫ ʌʠʟʠʢʘ ʥʘ ʝʣʝʤʝʥʪʘʨʥʠʪʝ 

ʯʘʩʪʠʮʠ,ɸʩʪʨʦʬʠʟʠʢʘ ʠ ʂʦʩʤʦʣʦʛʠʷ

ʉʚʨʲʭ ʄʠʢʨʦʩʢʦʧ

LHC
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Geneva airport

LHC

SPS

France
Switzerland

PS complex

The Biggest Particle Accelerators Complex in the World
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Å The most powerful and complex instrument ever built to investigate particle properties

Å 27km circumference, 100m underground

Å The highest energy of any accelerator in the world

Å 6.5 TeV energy of the particle beams

Å The coldest place in our galaxy - operating temperature 1.9 K (-271 C)

Å The fastest ótrackô on the planet

Å Particles travelling with 99.9999991% of the speed of light, circulating 

11 245 times/s the 27 km tunnel

Å Cross-section of the particle beam 16 microns

Å ~10 000 magnets: 8.4 Tesla, ~12 kA

Å Ultra-high vacuum (ρπ atm)

14

The Large Hadron Collider
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2010: New Era in Fundamental Science

Å 4 cathedral size underground caverns hosting 
huge detectors

ÅThe most intense beams of colliding particles (13 TeV)

Å600 M collisions/s in the detectors

LHC accelerator: 
27 km

CMS

LHCb

ATLAS

ALICE

Å Exploration of new energy frontier

Å 2012 Higgs particle discovery
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The Nobel Prize in Physics

2013 was awarded jointly to

François Englert and Peter W.

Higgs "for the theoretical

discovery of a mechanism that

contributes to our

understanding of the origin of

mass of subatomic particles,

and which recently was

confirmed through the

discovery of the predicted

fundamental particle, by the

ATLAS and CMS experiments

at CERN's Large Hadron

Colliderò.

Discovery 2012, Nobel Prize in Physics 2013
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CERN ïTechnologies Development and Innovations

CERN
Engineering 
challenges

RF 
accelerating 

modules

Storing 
antimatter

Vacuum 
installations

Superconductors

Ciogenics

Magnetic 
modules

And a lot more 

and a lot more é
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GRID Technologies for Analysing Data

Å 170 institutes and universities

Å 40 countries

Å 500 PB data

Å > 2million jobs processes /day
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Å Long standing collaboration ïstarted during the 1970s and 1980s.

V Physics ïcollaboration started in 1975 ïNA4 experiment and continued during the 

1980s with LS3 experiment

ü Bulgarian Academy of Sciences, Institute for Nuclear Research and Nuclear Energy

ü Sofia University St. Kliment Ohridski, Faculty of Physics

V Engineering fields ïcollaboration stared in 1987 with the L3 experiment

ü Bulgarian Academy of Sciences, Institute of Robotics

19

Bulgaria ïCollaborator at CERN
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Á The relationship has continued with the approval of the CMS experiment at the LHC where the main 

responsibility of Bulgarian physicists relied on the construction of the hadron calorimeter and of the RPCs for 

the barrel muon system.

Á CMS collaboration:

ü Bulgarian Academy of Sciences, Institute for Nuclear Research and Nuclear Energy

ü Sofia University St. Kliment Ohridski, Faculty of Physics 

ü Bulgarian Academy of Sciences, Institute of Robotics

Bulgaria ïCollaborator at CERN
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Á Bulgarian specialists have been very active in projects related to:

LHC Computing Grid LCG, EGEE, SEEGRID

Á Other experiments, where Bulgarian people contribute to are:

Á ATLAS

Á ALICE 

Á NA49 

Á NA61 

Á NA62 

Á ISOLDE

Bulgaria ïCollaborator at CERN
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Bulgarians at CERN

Á The membership status of Bulgaria gives the possibilities to Bulgarian people to: 

V to work at CERN and contributes to CERNôs activities

Å Members of personnel of CERN ïphysicist, engineers, software specialist, etc.

Å Participants in projects sent from their home institutes

V To participate in education programmes

Á 2023 statistics

Å Staff - 13

Å Fellows ï5

Å Associate members of personnel 

(project, cooperation associates) - 6

Å Technical students ï2

Å Doctoral students - 1

Å Users and visiting scientists - 73
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CERN ïEducation and Outreach Activities

Scientists at CERN
Academic Training Programme

Young researchers
- School of High Energy Physics

- School of  Computing

- Accelerator School

Students
Summer student programme (3ʤ)

Student programmes (6-12ʤ)

Internships
Teachers programmes
International (2 weeks) & National (1 week)

Bulgarian Teachers Programmes at CERN

Visitors
~150 000 /year

ʇʨʦʛʨʘʤʠ ʟʘ ʫʯʝʥʠʮʠ
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ÅTo spark the interest of students towards modern science, engineering 
disciplines and IT technologies

Aim

ÅTo present the scientific research and engineering achievements in a way, 
which is accessible and interesting to the students

=> To present what CERN does

How?

ÅBecome more inquisitive, curious, interested in science, improve their 
school performance and some of them can continue their education in the 
STEM area.

Why?

Education and Outreach Programs for Students

è CERN Bulgarian programs ïexample of collaboration and participation from

Å Schools

Å Universities

Å Research centres
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Å Overview of major milestones during the last 15 years

2020-2022

On-line

Physics Masterclasses 

& Lectures

First Physics Masterclasses & 

other IPPOG activities

2018

2017

BeamLine4 School
First Bulgarian students 

team participated

First Video Conferences 

and Virtual Visits

2013

2014

Bulgarian National 

Engineering and IT Teachers 

Program

Bulgarian 

High School Students 

Internship Program

2017

2010
First High School Students 

Visits@CERN

Bulgarian National 

Physics Teachers 

Program

2008

Bulgarian Education Outreach Activities related to CERN 

2023

Back to ñnormalò 

operation mode J
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Å Part of the National Programs for High School Teachers at CERN
Á CERNôs web-site: http://teacher-programmes.web.cern.ch/ntp/bulgaria

Å Teachers from secondary schools: students age - 14 to 19 years old

Å In total 821 participants (teachers) visited CERN during the period: 2008 ï2022

Å Physics Teachers program ï13 editions, launched in 2008
Á Each program is over a 5-day period, delivered in Bulgarian and includes 4 modules

V Lectures and discussions with Bulgarian scientists, engineers and IT specialists

V Visits of CERN sites and facilities, e.g. CMS, ATLAS, SM18, CERN Control Centre, Linac2, Lear, IT Data Centre, etc.

V Visits of CERN Exhibitions: Microcosm and Globe - Universe of Particles

V Usage of CERNôs SôCoolLab facility for hands-on experiments, e.g. Building a Cloud Chamber

Bulgarian National High School Teachers Programmes

http://teacher-programmes.web.cern.ch/ntp/bulgaria
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Å The programs are organized together with the Education, Communications and Outreach Group

Ĕ Special thanks to Jeff Wiener (IR-ECO) ïTeacher Program Manager 

Å Bulgarian coordinators of the Physics Teachers program: 

Á Prof Vladimir Genchev (Bulgarian Academy of Sciences, Institute for Nuclear Physics and Nuclear Energy) - period: 2008 - 2013

Á Assoc. Prof Plamen Iaydjiev (Bulgarian Academy of Sciences, Institute for Nuclear Physics and Nuclear Energy) period: 2014 ï2022

Á Dr Roumyana Hadjiiska (Bulgarian Academy of Sciences, Institute for Nuclear Physics and Nuclear Energy) since 2023

Á Svejina Dimitrova (Bulgarian National Observatory and Planetarium Varna) since 2008

Á Zornitsa Zaharieva (CERN) since 2008

Å In 2010 a one-off, special 3-day program for directors for Mathematics and Natural Sciences Schools was organized, which led to 

the involvement of the Bulgarian Ministry of Education and Science

Å Since 2011 the programs are officially supported by the Bulgarian Ministry of Education and Science, which runs the selection process for 

the teachers and pays for their trip and stay at CERN

Å Recognized as official qualification programs for the teachers

Bulgarian National High School Teachers Programmes


