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Particle Interaction with Matter

Lecture 3

3.1 Charged Particles
3.2 Radiation
3.3 Ionisation
3.4 Photon Interactions
3.5 Hadron Interactions
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Multiple Coulomb Scattering
“Highland” formula describes the RMS of the core of the 
scattering distribution:

dN =

X
0
=radiation length

“random walk”
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Radiation Length X
0

Y.S.Tsai  formula:

f(Z) is an infinite sum, can be approximated by:

with

L
rad

 and L'
rad

 are tabulated:

note: complicated form
due to shielding effects
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Bremsstrahlung
Normalised Bremsstrahlung cross section as function of ratio y 

4/3 – 4/3y + y2
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Transition Radiation

γ=2 x 104

superpositions
200 mylar foils
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Average Ionisation Loss in Matter

energy loss

stopping range
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Excitation Energy I in Materials



A.Schöning                                                            8                                                  Particle Physics WS 16/17

Distribution of Energy loss

first moment

zero moment

most probably value

long tail!

most probable energy loss
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Most Probable Energy Loss

Δ

most probable energy loss per unit length varies!!!
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Summary Energy Loss of Muons
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Photons Interactions in Matter
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Photon Conversion
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Photons Interactions in Matter
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