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The speed distribution 2

Velocity Probability Distribution

U, Probability to be in “volume”
| dvgdvy,dv,

VvV = (vaca ’Uy,’Uz)

Uy
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Probability to have x-component of velocity

Integrate over Vi, V,

dv,
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The speed distribution 8

Probability of speed v

Fig. 5.3 Molecules with speeds be-
tween v and v 4+ dv occupy a volume
of velocity space inside a spherical shell
of radius v and thickness dv. (An oc-
tant of this sphere is shown cut-away.)
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See the next page for how these things are related



More things to compute — in homework :)

You can find v, (the most probable speed)

by differentiation dP(v)/dv = O




Measuring the velocity distribution (see book for details)

oveln

N\

collimating slit

Velocity selector: A turning drum with a slot

velocity selector discs

\/\

detector
L ]

If the speed is v = wL/¢ then the molecule
gets through the slot.



Measured Velocity Distribution

2 —
)
% Fig. 5.7 Intensity data measured for
e potassium atoms using the velocity se-
E lector shown in Fig. 5.6 (from R.C.
- L Miller and P. Kusch, Phys. Rev. 99,
= 1314 (1955), Copyright (1955) by the
& American Physical Society). The line
0 i ) Can be used to fit kg !

velocity (arb. units)



