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

Further reading! More information on the Nobel Prize in Physics 2013: http://kva.se/nobelprizephysics2013 and http://nobelprize.org REviEW aRticlEs: • Rose, J. (2013) I mörkret bortom Higgs, Forskning & Framsteg, nr 6 (Swedish).  • llewellyn-smith, c. (2000) The Large Hadron Collider, Scientific American, July.  • Weinberg, s. (1999) A Unified Physics by 2050?, Scientific American, December. 

BOOKs: • Randall, l. (2013) Higgs Discovery: The Power of Empty Space, Bodley Head.  • sample, i. (2013) Massive: The Higgs Boson and the Greatest Hunt in Science, Virgin Books.  • carroll, s. (2012) The Particle at the End of the Universe, Dutton.  • close, F. (2011) The Infinity Puzzle, Oxford University Press.  • Wilczek, F. (2008) The Lightness of Being: Mass, Ether, and the Unification of Forces, Basic Books.  

linKs: • link tv (2012) CERN Scientists Announce Higgs Boson: The Moment: http://www.youtube.com/watch?v=0CugLD9HF94  • cERn (2010) CERN LHC Brochure: http://cds.cern.ch/record/1278169?In=en  • cham, J. (2012) The Higgs Boson Explained. (animation): http://www.phdcomics.com/comics/archive.php?comicid=1489 • Higgs, Peter W. (2010) My Life as a Boson. (transcribed speech):  

http://www.kcl.ac.uk/nms/depts/physics/news/events/MyLifeasaBoson.pdf  • More references can be found in the scientific Background: http: //kva.se/nobelprizephysics2013
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Here, at last! 
François 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 

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.

Broken symmetry 
The Higgs mechanism relies on the concept of 
spontaneous symmetry breaking. Our universe 
was probably born symmetrical (1), with a zero 
value for the Higgs field in the lowest energy 
state – the vacuum. But less than one billionth 
of a second after the Big Bang, the symmetry 
was broken spontaneously as the lowest energy 
state moved away (2) from the symmetrical 
zero-point. Since then, the value of the Higgs 
field in the vacuum state has been non-zero (3).

the Field 
Matter particles acquire mass in contact with 
the invisible field that fills the whole universe. 
Particles that are not affected by the Higgs 
field do not acquire mass, those that interact 
weakly become light, and those that interact 
strongly become heavy. For example, electrons 
acquire mass from the field, and if it suddenly 
disappeared, all matter would collapse as the 
suddenly massless electrons dispersed at the 
speed of light. The weak force carriers, W and 
Z particles, get their masses directly through 
the Higgs mechanism, while the origin of the 
neutrino masses still remains unclear.

François Englert 
Belgian citizen. Born 
1932 in Etterbeek, 
Belgium. Professor 
emeritus at Université 
Libre de Bruxelles, 
Brussels, Belgium. 

Peter W. Higgs  
British citizen. Born 
1929 in Newcastle 
upon Tyne, United 
Kingdom. Professor 
emeritus at University 
of Edinburgh, United 
Kingdom. 

the Particle collider lHc
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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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.

Potential energy of the Higgs field

cMs 
A short-lived Higgs 
particle is created 
in the collision and 
decays into four 
muons (tracks in red).

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