
50 Particles in motion

4.3 Special speed values for Maxwell distribution

Special values for speed can be calculated for the Maxwell distribution
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� Mean square speed
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� Most probable speed
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� Since within the ensemble all particles move one can define the relative mean speed of two distinct particles
(which depends mainly on the masses of the particles)
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which for the special case of identical particles (same masses) translates into
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Figure 4.2: a) Principle curve of the Maxwell speed distribution. b) Selector setup the measure speed distributions.

These special speed values are shown in Fig. 4.2 a).
In addition Fig. 4.2 b) illustrates the number of particles NP with speed [vx, vx + dvx], [vy, vy + dvy], [vz, vz + dvz]
that will collide with the container wall within the period ∆t

NP = n∗Avx∆tf(vx, vy, vz)dvxdvydvz . (4.25)
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So the pressure applied to the container wall is
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Taking once more into account the equipartition law (temperature of the sample correlates with the average kinetic
energy of the particles)
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the final result of Eq. (4.26) can be rewritten as

p =
1

3
n∗mv2 =

2

3

N

V
Ekin =

NkT

V
, (4.28)

which is just the ideal gas equation.


