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6 1 Interactions of particles and radiation with matter

Table 1.1.  Average energy loss of minimum-ionising particles in various mate-
rials [10-12]; gases for standard pressure and temperature

Absorber dE [MeV, dE MeV

dz |min W dz Imin "em
Hydrogen (H,) 4.10 0.37-1073
Helium 1.94 0.35-1073
Lithium 1.64 0.87
Beryllium 1.59 2.94
Carbon (Graphite) 1.75 3.96
Nitrogen 1.82 2.28-.1073
Oxygen 1.80 2.57-1073
Air 1.82 _ 2.35.1073
Carbon dioxide 1.82 3.60-1073
Neon 1.73 1.56 - 10—3
Aluminium 1.62 4.37
Silicon ; 1.66 3.87
Argon 1.52 2.71.103
Titanium 1.48 6.72
Iron 1.45 11.41
Copper 140 ~ 12.54
Germanium 1.37 7.29
Pin 1.26 9.21
Xenon 1.25 7.32.1073
Tungsten 1.15 22.20
Platinum . 1.13 24.24
Lead 1.13 12.83
Uranium 1.09 20.66
Water 1.99 1.99
Lucite 1.95 2.30
Shielding concrete 1.70 4.25

Quartz (SiO3) 1.70 3.74
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1.1 Interactions of charged particles 29
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Fig. 1.11. Range of muons, pions and protons in liquid hydrogen, helium gas,
carbon and lead [12]. '
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Fig. 1.12. Range of muons in rock [51].



