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pEtmospheric muons

An atmospheric muon is one of the most
common secondary particles produced when
cosmic rays interact with Earth’s atmosphere.

Primary cosmic rays are high-energy particles
(mostly protons, plus some helium nucler and
heavier nucle1) that arrive from outer space.

When these primaries collide with nuclei in the
upper atmosphere, they produce showers of
secondary particles (pions, kaons, etc.).

These unstable mesons quickly decay, and one
of the main decay products is the muon.

Because muons are relatively long-lived (2.2
microseconds at rest, extended by relativistic
time dilation) and can penetrate matter deeply,
they reach the ground in huge numbers. In fact,
most of the cosmic radiation at Earth’s surface
comes from muons.
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