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What is the matter made of?

Infinitely small



How does the matter compose the 
Universe?

The large infinity



The “microscope”: 
Particle Accelerators: 

probe the infinitelly small

Proton Proton



Smaller=higher energy

20/01/15 5

Nucleus
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Nucleon (p,n)

(~1950)

Quarks

(~1970)

Proton size [1fm=10-15 m]





Simple matter

nucleon



Simple Matter: The Standard Model



Centre Européen pour la Recherche Nucléaire
23 Member States

Staff: 3000
Users: 13000 (~600 Universities)

Romania : candidate 2011/member 2016
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CMS
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• One Higgs boson  produced every 10 000 000 000 collisions

Vacuum 10-13 atm. 
Pression is 10 times lower than on 
the Moon 10 

Magnetic Field = 8.3T

200 000xBearth

Temperature: 1.9K (-271°C)
Colder than cosmic space

1232 dipôles 15m/35 tonnes

Câbles supraconducteurs: 7600 Km
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ATLAS
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ATLAS: a human venture too
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More than 5500 
scientists from 245 

institutes in 42 
countries work on the 

ATLAS experiment 
(March 2022).
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45x25 m



ATLAS

5 500 researchers
245 institutes
42 countries 
(03/2022)
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Advanced Technologies
• Radiation detectors
• Electronics
• Mechanics
• Intensive computing
• Vaccum, cryogenics….



20/01/15 20

Data: H➔ZZ➔ 4 leptons





July 2012  - 10 years ago
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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 Collider" 
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COUPLING
TO HIGGS

Particle   Mass

1 GeV 100 GeV





The future starts now



The future starts now….until 2040 
at least



….and beyond

















The world 1502 

Gregor Reisch’s
Margarita philosophica. 
Freiburg, Joh. Schott, 1503



Magellan-Elcano 1519-1522
If LHC was “Victoria”…..

The World Map before and after Magellan's Voyage 
Author(s): Edward Heawood
Source: The Geographical Journal , Jun., 1921, Vol. 57, No. 6 (Jun., 1921), pp. 431-442 

….. Higgs was 
discovered 
here



The two infinites
Infinitely small/
Infinimment petit

Universe Birth
13.7 Byears

Infinitely large/
Infinimment grand

Dark 
Matter

Dark Energy 71%

Visible  Universe  5%



BACKUP
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2016: Romania becomes the 22nd CERN member state
“Romania is very proud to join the CERN community. We are confident 
that our country's membership represents international recognition 
of the excellence of the Romanian research and scientific 
community and of its remarkable results”, said Klaus Iohannis, the 
President of Romania. (flag raising ceremony Sep 2017)



matter ⇄ antimatter

LHCb



plasma quark-gluonp
primordial « soup »

WILL LEAVE THIS FOR JOHN



Plus d’énergie, plus de finesse

20/01/15 44

[1fm=10-15 m]

Résolution spatiale



Astronomie “multicolora”





Muons 

atmosphériques
500 millions par an.km3

Neutrinos 

atmosphériques 
150000 par an.km3 Rayons 

Cosmiques















The two infinites

Infinitely small

13.7 Byears

Infinitely large

Universe Birth

+
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