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Standard Model

The Standard Model is the best theory that
physicists currently have to describe the
building blocks of the Universe and it is one
of the greatest achievements of 20th century
science. According to the theory, everything
around us is made of particles called quarks
and leptons, and four kinds of forces influ-
ence their interactions.

The most familiar of these four forces are
electromagnetism and gravity; the other
two, the so-called strong and weak forces,
are less well known. The strong force binds
atomic nuclei together, making them stable.
Without it, there would be no atoms other
than hydrogen: no carbon, no oxygen and
no possibility for life. The weak force drives
the nuclear reactions that have kept the

Sun shining for billions of years. As a result
of these reactions, trillions of neutrinos are
released from the Sun every second. Some
of these neutrinos reach Earth, but pass
unnoticed through our bodies, as the weak
force is so feeble.

Despite its incredible success, the Standard
Model has serious deficiencies. For exam-
ple, if these four forces and the familiar
matter particles are all there are, the theory
says all particles must travel at the speed of
light — but that is obviously not what is hap-
pening. To slow matter down, theorists have
proposed a mysterious, Universe-filling, not-
yet-seen “liquid” called the Higgs field. Also,
physicists now understand that 96 percent
of the Universe is not made of matter as
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we know it, and which does not fit into the
Standard Model. How the Standard Model
might be extended to account for these
mysteries is an open question for current
and future experiments.
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Colour-composite image of the startling spiral galaxy Messier 83, made using data from the Wide Field Imager on the
ESO/MPG 2.2-m telescope at La Silla. The WFI stared at M83 for four periods of 25 minutes through different filters (B, V,
R, H-a). The data were extracted from the ESO Science Archive and processed by Davide De Martin (ESO Outreach). The
field of view covered by the image is about 17 x 17 arcminutes. Credit: http://www.eso.org




