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Muon Absorption 
 
By: Steve Kliewer, 7/23/07 
Excerpts from Physical Review D Chapters 24 and 27 
  

Muon Energy Spectrum: 
The mean energy of muons at the ground is ~ 4 GeV. The energy spectrum is 
almost flat  below 1 GeV, steepens gradually to reflect the primary spectrum in 
the 10-100 GeV range. The integral intensity of vertical muons above 1 GeV/c at 
sea level is ~ 70 m-2  s-1  sr-1 .  Experimentalists are familiar with this number in 
the form I ~ 1 cm -2 min -1 for horizontal detectors. [1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Derived from fig. 24.4 [1] 
 

Angular Distribution: 
The overall angular distribution of muons at the ground is ∝ cos2 θ, which is 
characteristic of muons with Eμ » 3 GeV. At lower energy the angular distribution 
becomes increasingly steep, while at higher energy it steepens, approaching a 
sec θ distribution for high energies and θ < 70°. [1} 
 
cos2(45) = ½  
cos2(60) = ¼   
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Muon Stopping Power: 
 

 

Stopping Power at Minimum Ionization by Atomic Number: 
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Stopping Power by Element: 
 

 
 
 
 
 
 
 
 
1. T.K. Gaisser et. al., Particle Data Review, chapter24: Cosmic Rays, 
http://pdg.lbl.gov/, cosmicraypp.pdf 
 
 


