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CERNT The Beginning

M-

Aim... To unite the efforts of European countries in physics research
0Science for Peacebo

When... 1954 (1952) C«) e
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Founders... 12 European countries

Where... next to Geneva o ek, T

The name... CERN - Conseil Européen pour la Recherche Nucléaire e
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CERNT Today

VThe worl dos argest p
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CERN ' European Organization for Particle Physics Research

A Pure scientific research into the laws of nature

A Providing to particle physicists from all over the world:
A Accelerators A accelerate particles to almost the
speed of light and boost them to higher energies
A Detectors A make the particles visible

A Leading edge in developing technologies
é and
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PP&3BIRBtiON Science for Peace

CERNOs annual
23 Member States 1200 MCHE
Austriai Belgiumi Bulgariai Czech Republic
Denmark i Finland i Francei Germany i Greece
Hungary i Israel i Italy i Netherlands i Norway
Poland i Portugal i Romaniai Serbiai Slovakia
Spaini Sweden i Switzerland i United Kingdom

(equivalent to a medium-
sized European university)

3 Associate Member States

in the pre-stage to membership
Cyprus i Estoniai Slovenia

As of 31 December 2021
Employees:

2676 staff, 783 fellows

7 Associate Member States
Croatia1 India7 Latviai Lithuaniai Pakistan
Turkiye 1 Ukraine

Associates:

11 175 users, 1556 others

6 Observers
Japan i Russia (suspended) i USA
European Union i JINR (suspended) i UNESCO

Around 50 Cooperation Agreements with non-Member States and Territories
Albaniai Algeriai Argentinai Armeniai Australiai Azerbaijani Bangladesh i Belarusi Bolivia

Bosnia and Herzegovina i Brazil i Canadai Chilei Colombiai Costa Ricai Ecuadori Egypti Georgia i
Honduras - Iceland i Iran T Jordan i Kazakhstani Lebanoni Maltai Mexico i Mongoliai Montenegro i
Morocco i Nepal - New Zealand i North Macedonia i Palestine i Paraguay i People's Republic of China 1
Perui Philippinesi Qatar - Republic of Korea i Saudi Arabia i Sri Lanka i South Africai Thailand i Tunisia i
United Arab Emirates 1 Vietnam




PPA3BI2AtION

A laboratory for people around the world

Distribution of all CERN Users by the country of their home institutes as of 31 December 2021
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Geographical & cultural diversity

Users of 110 nationalities
19.4% women
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Member States 6642

Austria 747 Belgium 1221 Bulgaria 397 Czech Republic 227
Denmark 421 Finland 717 France 8111 Germany 1129
Greece 1337 Hungary 691 Israel 671 Italy 1423

Netherlands 157 i Norway 69 i Poland 2781 Portugal 89
Romania 1051 Serbia 361 Slovakia 66 i Spain 328

Sweden 881 Switzerland 3721 United Kingdom 847

Associate Member States in the pre-stage to
membership 55

Cyprus 107 Estonia 2471 Slovenia 21

Associate Member States 367
Croatia 361 India 1307 Latvia 111 Lithuania 127 Pakistan 30
Tarkiye 1227 Ukraine 26

Observers 2917

Japan 1891 Russia (suspended) 971 1 United States of America 1757

Numbers for Bulgaria

A 72 users

Non-Member States and Territories 1194

Algeria 37 Argentina 16 i Armenia 101 Australia 207 Azerbaijan 31 Bahrain 27 Belarus 24 i Brazil 106
Canada 1897 Chile 23 i Colombia 187 Cuba 37 Ecuador 6 Egypt 16 1 Georgia 36 i Hong Kong 17
Iceland 37 Indonesia 61 Iran 1171 Ireland 61 Jordan 57 Kuwait 51 Lebanon 1571 Madagascar 1
Malaysia 41 Malta 27 Mexico 481 Montenegro 51 Morocco 187 New Zealand 81 Oman1i Peopl e 6 s
Republic of China 3147 Peru 27 Philippines 11 Republic of Korea 113 i Singapore 31 South Africa 52

Sri Lanka 107 Taiwan 4571 Thailand 181 United Arab Emirates 6




Bulgariai CERN 20t Member State

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.

At the p p asession of the CERN Council, the Bulgarian flag is raised next to the flags of the
other member states of the CERN.
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The Missions of CERN

Push the frontiers of
E.g. the secrets of the Big Bang € Wh awas the matter like within
the first moments of the Uniyv
What is 96% of our Universe made of?

Matter-antimatter asymmetry problem, etc. ...

Develop for accelerators = —
and detectors => technology transfer 17 e | L =

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

Medicine i diagnosis (e.g. PET scanners) and Al A s L7 d 2R s e
cancer therapy ' | :

of tomorrow

Unite people from different countriesprsssg
and cultures - -‘
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How did the
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380 000 years insight into the
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The Biggest Particle Accelerators Complex in the World

| PS complex

Qe ZEE

o
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The CERN accelerator complex
Complexe des accélérateurs du CERN

Neutrino
Platiorm

LHC

TT42
o AWAKE
HiRadMat
| 2011 | TT66
MEDICIS
AD ELENA
ISOLDE
BOOSTER A4+~ BB ... .
o o REX/HIE- i EastArea !
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LHC - Large Hadron Collider // SPS - Super Proton Synchrotron // PS - Proton Synchrotron // AD - Antiproton Decelerator // CLEAR - CERN Linear
Electron Accelerator for Research // AWAKE - Advanced WAKefield Experiment // ISOLDE - Isotope Separator Online // REX/HIE-ISOLDE - Radioactive
EXperiment/High Intensity and Energy ISOLDE // MEDICIS // LEIR - Low Energy lon Ring // LINAC - LINear ACcelerator //
n_TOF - Neutrons Time Of Fight // HiRadMat - High-Radiation to Materials // Neutrino Platform




The Large Hadron Collider

A The most powerful and complex instrument ever built to investigate particle properties
A circumference, underground
A The highest energy of any accelerator in the world
A energy of the particle beams
A The coldest place in our galaxy - operating temperature
A The fastest o6trackoé on the planet

A Particles travelling with of the speed of light, circulating SN
the 27 km tunnel

A Cross-section of the particle beam
A ~10 000 magnets:
Ultra-high vacuum

— N v " T R ——
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S S e ¢ T
CMS Experiment atghe LHC, CERN
Data recorded: 2017-May-23 15:12:38.033280 GMT
Run / Event / LS: 294929'422988291 / 25 , 7

A Exploration of new energy frontier
A 2012 Higgs particle discovery -




Discovery 2012, Nobel Prize in Physics 2013

The Nobel Prize in Physics
2013 was awarded jointly to
Francois 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
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CERN T Technologies Development and Innovations

Storing
antimatter

Vacuum
installations




GRID Technologies for Analysing Data

Tier-2 centres
(about 130)

Illll!lll\\ll\\\\\\
QTG
AN

170 institutes and universities
40 countries
500 PB data
> 2million jobs processes /day

To T To Do



i Bulgaria T Collaborator at CERN @

A Long standing collaboration i started during the 1970s and 1980s.

\% Physics T collaboration started in 197517 NA4 experiment and continued during the
1980s with LS3 experiment V.l L'
u Bulgarian Academy of Sciences, Institute for Nuclear Research and Nuclear Energy I

u Sofia University St. Kliment Ohridski, Faculty of Physics

\% Engineering fields i collaboration stared in 1987 with the L3 experiment

u Bulgarian Academy of Sciences, Institute of Robotics
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— Bulgaria1 Collaborator at CERN @

A 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.

A CMS collaboration:

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

U Sofia University St. Kliment Ohridski, Faculty of Physics

U Bulgarian Academy of Sciences, Institute of Robotics




— Bulgaria1 Collaborator at CERN @

A Bulgarian specialists have been very active in projects related to:
LHC Computing Grid LCG, EGEE, SEEGRID

A Other experiments, where Bulgarian people contribute to are:
ATLAS

ALICE

NA49

NAG61

NAG2

ISOLDE

> > > > > D>
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— Bulgarians at CERN @

A The membership status of Bulgaria gives the possibilities to Bulgarian people to:
V to work at CERN and contributes to CERNOGOs act

A Members of personnel of CERN i physicist, engineers, software specialist, etc.

A Participants in projects sent from their home institutes

V' To participate in education programmes

A 2023 statistics
Staff - 13
Fellows i 5

Associate members of personnel
(project, cooperation associates) - 6

Technical studentsi 2

Doctoral students - 1

To To To o Do Do

Users and visiting scientists - 73
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CERN T Education and Outreach Activities

Scientists at CERN
Academic Training Programme

N

Young researchers

- School of High Energy Physics
- School of Computing

- Accelerator School

—

Students

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

Summer student programme (33
V Student programmes (6-12d3
Internships

-

Bulgarian Teachers Programmes at CERN

Visitors
~150 000 /year

l escteO®Rd L Of k&




Education and Outreach Programs for Students

Jam |
ATo spark the interest of students towards modern science, engineering
disciplines and IT technologies

ATo present the scientific research and engineering achievements in a way,
which is accessible and interesting to the students
=> To present what CERN does

ABecome more inquisitive, curious, interested in science, improve their
school performance and some of them can continue their education in the

STEM area.

e CERNIBUIgananiprograms isexampleoiicoll ab orationtandpartiCipationsirom

SCNOEOIS

Universiiss

RESEAICIICENTIES
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Bulgarian Education Outreach Activities related to CERN

A Overview of major milestones during the last 15 years

Bulgarian National First Video Conferences Bulgarian

. : O . First Physics Masterclasses & B Kt ~
Physics Teachers and Virtual Visits High School Students - acl o n
' other IPPOG activities t de J
Program Internship Program operation mode
First High School Students Bulgarian National BeamLine4 School _ On-line
Visits @CERN Engineering and IT Teachers First Bulgarian students Physics Masterclasses
Program team participated & Lectures
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Teacher Programme Participants 1998-2022 (Total: 13 871) o

Member States 11 056
Austria 300 — Belgium 14 Bulgaria 821
Czech Republic 171 — Denmark 348 — Finland 550

France 465 - Germany 1142 - Greece 952
Hungary 561 — Israel 56 — Italy 1139
Netherlands 227 — Norway 158 — Poland 588
Portugal 495 — Romania 20 — Serbia 84
Slovakia 307 — Spain 705 — Sweden 311
Switzerland 135 — United Kingdom 1372

Associate Member States
in the pre-stage to Membership 165
Cyprus 16 — Estonia 105 — Slovenia 44

Associate Member States 889
Croatia 114 — India 15 — Latvia 76 — Lithuania 64
Pakistan 9 — Turkiye 403 — Ukraine 208

Observers 579
Japan 12 — Russia (suspended) 431
United States of America 136

L b L

Non-Member States and Territories 1182

Algeria 11 — Angola 11 — Argentina 3 — Armenia 3 — Australia 14 — Azerbaijan 2 — Bahrain 3 — Bangladesh 1 — Belarus 11
Bosnia & Herzegovina 36 — Brazil 273 — Burundi 2 — Cameroon 11 — Canada 20 — Cape Verde 5 — Chile 4 — Colombia 8
Costa Rica 4 — Dominican Republic 73 — Ecuador 2 — Egypt 3 — Eswatini 1 — Georgia 194 — Ghana 7 — Guinea Bissau 2
Indonesia 3 — Iran 15 — Ireland 10 — Jordan 13 — Kazakhstan 14 — Kenya 4 — Kuwait 1 — Kyrgyzstan 1 — Lebanon 21
Madagascar 2 — Malaysia 3 — Malta 51 — Mexico 113 — Moldova 4 — Mongolia 1 — Montenegro 17 — Morocco 2
Mozambique 24 — Nepal 6 — New Zealand 5 — Nigeria 2 — North Macedonia 13 — Palestinian Territories 5

People’s Republic of China 3 —~ Philippines 2 — Qatar 1 — Republic of Korea 49 — Rwanda 20 — Sao Tome 8

Saudi Arabia 1 - Singapore 2 — South Africa 9 - Sri Lanka 3 — Taiwan 1 - Tajikistan 1 - Tanzania 1 - Thailand 23
Timor-Leste 10 — Uganda 3 — United Arab Emirates 1 — Uruguay 3 — Venezuela 1 — Vietnam 2 — Zimbabwe 1
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Bulgarian National High School Teachers Programmes

A Part of the National Programs for High School Teachers at CERN
A CE R Nweb-site: http://teacher-programmes.web.cern.ch/ntp/bulgaria

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

A Intotal (teachers) visited CERN during the period: 2008 i 2022

T 13 editions, launched in
A 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 S6ER&bfasility for hands-on experiments, e.g. Building a Cloud Chamber



http://teacher-programmes.web.cern.ch/ntp/bulgaria

Bulgarian National High School Teachers Programmes

The programs are organized together with the Education, Communications and Outreach Group

E

Special thanks to Jeff Wiener (IR-ECO) 1 Teacher Program Manager

Bulgarian coordinators of the

A
A
A
A
A

Prof Vladimir Genchev (Bulgarian Academy of Sciences, Institute for Nuclear Physics and Nuclear Energy) - period: 2008 - 2013
Assoc. Prof Plamen laydjiev (Bulgarian Academy of Sciences, Institute for Nuclear Physics and Nuclear Energy) period: 2014 i 2022
Dr Roumyana Hadjiiska (Bulgarian Academy of Sciences, Institute for Nuclear Physics and Nuclear Energy) since 2023

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

Zornitsa Zaharieva (CERN) since 2008

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

Since 2011 the programs are , Which runs the selection process for
the teachers and pays for their trip and stay at CERN

A Recognized as official qualification programs for the teachers

ts Public Event




