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has reached unexplored energies, on Earth,

and discovered a new particle (Higgs boson, July 2012).

We expect this to be the beginning of more
fundamental discoveries.
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What are the fundamental building blocks (elementary
particles) from which all matter is made?

What are the interactions between them that govern how they
combine and transform (decay)?



Our current best answer to these questions are given by the
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Open Question: why masses?
Why so different?




Particle acquire mass interacting with
the Higgs field.

The corresponding particle has been
discovered at the LHC in July 2012,
with mass My = 125 GeV.




imagine that a room full of physicists
quietly chattering is like space filled

with the Higgs field ...
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... this increases his resistance to move-
ment, in other words ... he acquires
mass! ... just like a particle moving
through the Higgs field ...
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it creates the same kind of cluster-
ing, but this time among the scientists
themselves. In this analogy the Higgs
field has materialized and acquired a

mass itself!




Particles (electrons, positrons, protons, antiprotons, ...) are

accelerated in particle accelerator machines and smashed together
at huge energies (LHC: 7,8, and 14 TeV).

Many different particles are created during the collisions
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The higher the collision energy, the more massive the particles can
be created.



The Large Hadron Collider

LHC and detectors are buried about 100 meters below ground



Detector characteristics

Width: 22m
Dlameter; 15m
Weight 14'50d1

Particles are detected via interactions with matter in
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Open shot at the CMS detector




Cartoon of a collision and event
detection




Real event of Higgs production




The Copernican Revolution ... continues!



