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O infinitamente peaqueno e 0
infinitamente grande...
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NOYAU environ 10" 'm.

PROTON environ 10 m.

Il y a environ onze milliards de milliards d'atomes de fer dans un milligramme de fer !

D.Bertola/CERN
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ATLAS Preliminary
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= ZEUS e*p CC 99-00

e ZEUS ep CC 98-99

- SMe*p CC (CTEQS6D)
— SMep CC (CTEQ6D)

O ZEUS e*p NC 99-00

o ZEUS e"p NC 98-99

- SMe*p NC (CTEQ6D)
— SMep NC (CTEQ6D)










o ZEUS e*p NC 99-00

o ZEUS ep NC 98-99

- SMe*p NC (CTEQSD)
— SMep NC (CTEQSD)

do/dQ? (pb/GeV?)

= ZEUS e*p CC 99-00
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= N Eagora?...‘c-
0 Modelo Standard NAO pode sero puzzle completoI

Ha uma dindmica subjacegte ao mecanlsmo de nggs?

" Porque é que a forga das mteracgoes e as massas das partlculas 530
‘tdo diferentes?. . | .

B porque é que a expansao do umverso é acelerada'-’ Energla écuraI
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| MatériaEscura

DISTRIBUTION OF DARK MATTER IN NGC 3198

200

NGC 3198

F g |

* Sabemos que existe:
— Rotacao de galaxias
— Radiacao de fundo 20 e

Radius (kpe)

— Microlensing

 Mas nao sabemos o que é!
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Galaxy Cluster Abell 2218
NASA, A. Fruchter and the ERO Team (STScl, ST-ECF) « STScl-PRC00-08 -
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Unificagdo das interacgdes?
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Ha muito
mais por
descobrir!
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|3.2 BILLION YEARS AGO, '
A Few seconDs Berore THE TN 2 (2 g
CREATION OF OURUNIVERSE,,, Lets fire upthis
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LINAC2 - 50 MeV Proton Synchroton (PS) = 25 GeV
Booster - 1.4 GeV Super Proton Synchrotron (SPS) - 450 GeV
Large Hadron Collider (LHC)—> 7 TeV
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\§ roton conversion PS Proton Synchrotron n-ToF Neutron Time of Flight
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% O Grande Colisionador de Hadroes

tunel de 27 km a 100m de profundidade

9,300 magnetos (para curvar e focar)

7,600 km de cabos supercondutores

Temperatura -271 C, mais frio do que o espaco

Vdacuo quase perfeito (10™ atm, Lua...)

Poténcia 120 MW (consumo de Coimbra)

Armazena 300 milhdes de Joules

Pacotes de 100 mil milhdes de protdes

D3o 11,000 voltas/segundo

99.9999991 % da velocidade da luz

Densidade de energia como a de
1/1,000,000,000,000 s depois do Big Bang

Custo 3.1 mil milhdes euros (menos que um

porta-avides) + os detectores



Como se detectam particulas
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Higgs - 2Z - 4e

EXPERIMENT
http://uatlas.ch

Run: 203602
Event: 82614360
Date: 2012-05-18
Time: 20:28:11 CEST

@ATLAS




Modos de producao do bosao de Higgs
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But there is more...

~0906.0954v2 [hep-ph]
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We know the SM is incomplete & — Perturbativity bound ]

. . T C ] S_ta_bility bound - N
For a low Higgs mass relative to the top = *°f =2 £ FinteT metatablty bound
quark mass’ the qua rtic Higgs Self_ 250:— A=m Shown are 1o error bands, w/o theoretical errors —:
coupling runs at high energy towards E ]
lower values. w00 - =
At some point it would turn negative 5 ——
indicating that the vacuum is unstable. bl B
The universe could decay into a more ,ood;ﬁs/g%’:—wﬁ
stable lower energy vacuum state. 1o, (A/GeV)
Unless new physics appears at some  § . F = soomybouna | 3
energy scale F 14 E B ZoroT metastability bound- E
The Higgs sector can give important 1352— E
clues to constrain new physics beyond e E
the SIVI :E:E—at>95%CL
It is a great way to search for new 15 - t / _
physics! 1o W
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E o Higgs !

=Quais as propriedades ?
*spin O+
*massa 125.5 GeV
*acoplamentos previstos pelo Modelo |
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