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The Royal Swedish Academy of Sciences has decided to award
the Nobel Prize in Physics for 2013 to Francois 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”.

Here, at last!

Francois Englert and Peter W. Higgs are jointly awarded the Nobel
Prize in Physics 2013 for the theory of how particles acquire mass.
In 1964, they proposed the theory independently of each other (Englert
did so together with his now-deceased colleague Robert Brout).

In 2012, their ideas were confirmed by the discovery of a so-called
Higgs particle, at the CERN laboratory outside Geneva in Switzerland.

The awarded mechanism is a central part

of the Standard Model of particle physics

that describes how the world is constructed.
According to the Standard Model, everything -
from flowers and people to stars and planets

- consists of just a few building blocks: matter
particles which are governed by forces mediated
by force particles. And the entire Standard Model
also rests on the existence of a special kind of
particle: the Higgs particle.

The Higgs particle is a vibration of an
invisible field that fills up all space. Even when
our universe seems empty, this field is there.
Had it not been there, nothing of what we know
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would exist because particles acquire mass
only in contact with the Higgs field. Englert and
Higgs proposed the existence of the field on
purely mathematical grounds, and the only way
to discover it was to find the Higgs particle.

The Nobel Laureates probably did not imagine
that they would get to see the theory confirmed
in their lifetimes. To do so required an enormous
effort by physicists from all over the world.
Almost half a century after the proposal was
made, on July 4, 2012, the theoretical prediction
could celebrate its biggest triumph, when the
discovery of the Higgs particle was announced.
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The Field Broken Symmetry Potential energy of the Higgs field
Matter particles acquire mass in contact with The Higgs mechanism relies on the concept of
the invisible field that fills the whole universe. spontaneous symmetry breaking. Our universe
Particles that are not affected by the Higgs was probably born symmetrical (1), with a zero
field do not acquire mass, those that interact value for the Higgs field in the lowest energy
weakly become light, and those that interact state - the vacuum. But less than one billionth
strongly become heavy. For example, electrons of a second after the Big Bang, the symmetry
acquire mass from the field, and if it suddenly was broken spontaneously as the lowest energy
disappeared, all matter would collapse as the state moved away (2) from the symmetrical
suddenly massless electrons dispersed at the zero-point. Since then, the value of the Higgs
speed of light. The weak force carriers, W and field in the vacuum state has been non-zero (3).

Z particles, get their masses directly through
the Higgs mechanism, while the origin of the
neutrino masses still remains unclear.
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The Puzzle

The Higgs particle (H) was the last missing
piece in the Standard Model puzzle. But the
Standard Model is not the final piece in the
cosmic puzzle. One of the reasons for this is
that the Standard Model only describes visible
matter, accounting for one sixth of all matter in
the universe. To find the rest - the mysterious
so-called dark matter - is one of the reasons
why scientists continue to chase unknown
particles at CERN.
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In the collision,

a short-lived Higgs
particle is created,
which decays into two
muons (tracks in red)
and two electrons
[tracks in green).

The Particle Collider LHC

CMS

A short-lived Higgs
particle is created

in the collision and
decays into four
muons (tracks in red).

Protons - hydrogen nuclei - travel at almost the
speed of light in opposite directions inside the
circular tunnel, 27 kilometres long. The LHC

(Large Hadron Collider] is the largest and most
complex machine ever constructed by humans.
In order to find a trace of the Higgs particle, two
huge detectors, ATLAS and CMS, are capable of
seeing the protons collide over and over again,
40 million times a second.
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