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4.  Calorimetry
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Particle Detectors – Principles and Techniques           

Electromagnetic cascades (showers)

tt EparticletEtN !"## 2/)(2)( 0

2ln
ln 0

max
cEEt #

c

t
t

t

tttotal

E
EN 0

0

)1( 222122 max
max

max #"$!##%
#

&

'

Electron shower in a cloud 
chamber with lead absorbers

• Consider only Bremsstrahlung and 
(symmetric) pair production. 

• Assume: X0 ~ (pair

Process continues until E(t)<Ec

After t = tmax the dominating processes are 
ionization, Compton effect and photo effect )
absorption of energy.

Simple qualitative model
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