Bemvindos ao CERN!

CERN — European Organization for Nuclear Research










La sixiéme session du Conseil fut or
sion que la Convention établissant I'Organis

% Loy

bpit o i ek

torgrm ~ Four 1o Reysum de Selgtque

Por the Xingto of Gresse Pour 1o Roysume 4o Grice

Ayasctd
A 7e e 1ol
vctAE dne e
geug L
Por the Tasersd Fecpiats Repubiis
o e .
Jowze

wt schde LU n.r:‘r},mf.m

The Sixth Session of the CERN Council took place in Paris on 29 June—1 Ju

B . It was here that the Convention establishing the Organization
was signed, subject to ratification, by twelve States.
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Objechvos do CERN

* Investigagao — procurar as respostas a questoes sobre a constituicao da matéria e
forcas que regem o Universo

* Tecnologia —fazer avancar as fronteiras da tecnologia

 Colaborag¢ao — unir as
nacoes através da ciéncia

 Educagao — treinar os
cientistas de amanha




Nuclei: Protons + Neutrons

Protons/Neutrons: Quarks

Electrons and Quarks are ‘point-like’




Three families of particles
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Porqué?

s Strong sssssss mm Electromagnetic

Porque é que as interaccoes Gluons (8) m Photon 1/

tém intensidades tao 006
. 00 ¢
diferentes?
At
Light s |
- Chemistry
Nuclei Electronics

Podemos construir uma teoria
que explique todas as forcas mmmm Gravitational wess s \Weak m—

conhecidas? Graviton ? Bosons (W,2)
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Solar system Neutron decay

Galaxies e Beta radioactivity

Black holes Neutrino interactions
Burning of the sun
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A velocidade de rotacao das galaxias é O Desvio da luz de galaxias distantes é
mais elevada do que se poderia esperar maior que o esperado

Qual é a origem da matéria negra?
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Accelerator chain of CERN (operating or approved projects)
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AD Antiproton Decelerator
PS Proton Synchrotron
SPS Super Proton Synchrotron

b p (proton) p» (antiproton)
) ion -+ proton/antiproton conversion
p neutrons p neutrinos

LHC Large Hadron Collider
n-ToF Neutrons Time of Flight
CNGS Cern Neutrinos Grand Sasso




Systéme d'accélération

haute fréquence CMS
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Tunnel du LEP/LHC
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Point 1

Injection
mmmm  Ouvrages a réaliser ATLAS

Ouvrc:ges existants CERN AC - EI4-1 - 03 1997
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N . _ O
‘-\“. s AT AC Z->n candidate in 7 TeV collisions
2 MUl A Run Number:154822, Event Number: 14321500
2 rvDprDIArCAT " ""\»—.‘_\7 Z: Minv=87 GeV, Pt=26 GeV
i - Pt(u+) =45 GeV, n=2.2

m Pt(u-) =27 GeV,n=0.7
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Estamos a procura de processos muito v

raros

Temos que gerar muitos eventos para
poder observar algumas colisdes
interessantes

Intervalo entre eventos 25ns (40 MHz)
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Capacidade de processamento: ~200 Hz
— ~5 eventos por milhdao de colisdes!

Num segundo:
— 40000 000 de colisoes
— ~500Z
— ~10top
— ~0.1 Higgs?
— 200 eventos guardados para analise

Events / sec for £

Uma ou mais colisdes sobrepostas! ~ - 1 10 10 100
/s TeV

Ricardo Goncalo Royal Holloway 16/1/2009
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Ricardo Gongalo Royal Holloway 16/1/2009



Tecnologia
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Aplicacdes medicas

Medical diagnostics
(NMR, X-ray tomography)

 PET scan

SEEING HEARING
WORDS WORDS

Hadron therapy




Fisicos utilizadores do
CERN

de estados membro

de estados observadores
de outros estados

Pessoal do CERN

350 fellows, associados, estudantes
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| seme|dates worth mentioning.

1954 CERN was founded
1957 Synchrocyclotron (SC), first accelerator, begins operation
1959 Proton Synchrotron (PS) begins operation
1968 Georges Charpak invents multiwire proportional chamber
(Nobel Prize 1992)
1971 Intersecting Storage Rings (ISR) starts operation
(first proton-proton collider)
1973 Discovery of Neutral Currents - first confirmation of electroweak theory
1976 Super Proton Synchrotron (SPS) begins operation
1983 Discovery of W and Z particles
1984 Nobel Prize for Carlo Rubbia and Simon van der Meer for W and Z
1989 Large Electron Positron collider (LEP) begins operation;
confirms existence of only 3 neutrinos
1989 Tim Berners-Lee invents the World Wide Web
1993 Precise results on CP violation, difference between matter and antimatter
1995 First observation of antihydrogen
1999 Construction of Large Hadron Collider (LHC) begins
2000 Creation of quark-gluon plasma, new state of matter
2002 First results on antihydrogen atoms




