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6 March 1869, “the” table
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[https://en.wikipedia.org/wiki/Periodic_table]

“The” table today

Group = 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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30th Anniversary of the World Wide Web

Suppose all the information stored on computers everywhere were linked. Suppose I
could program my computer to create a space in which everything could be linked to
everything.’

Sir Tim Berners-Lee, inventor of the World Wide Web

Academic Information Multilingual Database

Medical Records : . | Conference Proceedings

Legal Documents 3 X Government Resources
Competitor websites

Organization Specific Repositories '

lllegal Information d’\‘." = ‘a‘-ﬁ! 4 Drug Trafficking sites
\ =N
N

N

TOR-Encrypted sites " Private Communications



A full week of lectures and laboratories

Lunedi 11 Martedi 12 Mercoledi 13

Giovedi 14 Venerdi 15

Modello Modello
eI Standard Standard
11.45-13.30 Welcome!
14.30-17
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A full week of lectures and laboratories

Lunedi 11 Martedi 12  Mercoledi 13 Giovedi 14 Venerdi 15

10-11.30 Marco Marco
Pruna Pruna
1145-13.30  Darbara
Sciascia
14.30-17
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I The Standard Model of particle physics

Years from concept to discovery
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Source: The Economist
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Standard Model of Elementary Particles

three generations of matter
(fermions)
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[LHCb, A. Alves et al., The LHCb Detector at the LHC, JINST 3 (2008) S08005] Il.l-.




Antimatter
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[Physical Review 43 (6) 491-494]

G, Antimatter
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Quantitative approach...
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* Creazione di atomi di
anti-materia: la prima
volta 9 atomi in 3
settimane, oggi decine di
migliaia al giorno.

per riempire un
palloncino (cioe molti
miliardi di anni)

 Potere distruttivo: con 0.5 g di anti-materia stesso effetto di una bomba
nucleare da 20 kton, ma c1 metteremmo miliardi di anni per produrla... €
poco probabile che chiunque voglia aspettare cosi a lungo.

* Costi: I’anti-materia ha solo usata per
produrla. Tutta 1’anti-materia finora prodotta al CERN potrebbe fornire
energia per una lampadina per pochi minuti.
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[ 4l I'm saying is now is the time to develop the technology to deflect an asteroid. 7
“All ’m saying is now is the time to learn how computers work.”
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Direct link, Thursday 14 March, 4.30 pm: https://indico.cern.ch/event/803887/

Dear colleagues,
Please find details related to the CERN Colloquium on Thursday 14 March in Main Auditorium (500-1-001) at 16h30:

Art and Science in the Movies: the Visual Effects of Interstellar
by Mr Graham Jack (Chief Technology Officer, DNEG), Mr Oliver James (Chief Scientist, DNEG), Mr Paul Franklin
(Co-Founder and Senior Visual Effects Supervisor, DNEG)

https://indico.cern.ch/event/803887/

Abstract:
Christopher Nolan's science-fiction epic Interstellar presented DNEG the opportunity to combine visual storytelling
with theoretical physics.

We discuss our Research & Development efforts to visualise the complex physics of black holes and gravitational
waves: How did we approach the visual effects for this movie, namely the design of a virtual environment to
represent higher spatial dimensions and our collaboration with Kip Thorne (Nobel Prize in Physics, 2017) to develop a
new renderer to ray-trace through gravitationally warped space.

This project, in the region where art and science overlap, resulted in the publication of two academic papers, and
contributed to the movie winning both the Academy Award and BAFTA for Special Visual Effects.
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10 light days
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Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
375,000 yrs. Galaxies, Planets, etc.

/<.

Inflation.

Quantum™}
Fluctuations @

1st Stars
about 400 million yrs.

Big Bang Expansion

13.77 billion years
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Credits: Asimmetrie

22% materia oscura

73% energia oscura

[PDG 2018:

Materia ordinaria 4.84%
Materia oscura 25.8%
Energia oscura 69.2%]
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MACS J0152.5-2852

ABELL 370
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Open points: SM (and beyond)

- NO eXplanation for the quark hierarChy three generations of matter

(fermions)

- Why are there 3 families/generations?

mass =1.275 GeV/c? =172.44 GeV/c* %125.09 GeV/c?
- No real explanation for CP violation i + ]
- Why it 1s only found in the weak interaction? el i

4,18 GeV/c*

- Mass value of the Higgs boson Y | b

12

- EW and strong unification bottom
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SCALAR BOSONS
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GAUGE BOSONS

LEPTONS

- No explanation for baryogenesis
- Dark matter and dark energy

- Neutrino masses

- Gravity







