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COSMIC RAYS AND 
PARTICLE PHYSICS
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First discoveries in cosmic rays and in particle physics (1930-1950)

P. Bassi, G. Clarck, B. Rossi, Phys. Rev. 92, 441, 1953Feb 1947, observed by Powell, Occhialini

Pion discovery Air Showers Observation 
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Pioneering the primary cosmic rays energy spectrum

T. K. GAISSER, Cosmic-ray energy spectrum from 1015 to 1018 eV, 
Nature 248,  (1974)

T. K. GAISSER Ralph Engel and E. R., Cosmic Rays and 
Particle Physics (Cambridge Univer- sity Press, 2016). 

Chacaltaya data
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Pioneering the interaction of cosmic rays

T. K. GAISSER, High energy interactions above 10 TeV, ICRC’77
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Pioneering the interaction of cosmic rays: modelling and experiments
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Photo courtesy of the University 
of Wisconsin-Madison

PRIMARY MODELS


HADRONIC INTERACTION MODELS


COUPLES CASCADE EQUATIONS, EVOLUTION OF PARTICLE FLUXES


PHYSICS OF ATMOSPHERIC MUONS AND NEUTRINOS, inclusive spectra of 
atmospheric leptons


SYBILL EVENT GENERATOR



Pioneering the interaction of cosmic rays: modelling and experiments
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Stef Verpoest, Dennis Soldin, Sam De Ridder, and IceCube, ICRC’21 

Photo courtesy of the University 
of Wisconsin-Madison



7

Pioneering the interaction of cosmic rays: modelling and experiments

The IceCube Coll., Density of GeV muons in air showers measured with IceTop, https://arxiv.org/pdf/2201.12635.pdf 
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IceCube Spokesperson (2007 - 2011) and mentor

Photo courtesy of Kim Kreiger (the Queen)

Have an ICE day 
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@MIAPP workshop, Munich 2017

Lecturer and writer  



10
Photo courtesy of Francis Halzen

Lecturer and writer: THE book, a ‘working instrument’


