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4. Stern-Gerlach experiment
At this temperature, all the H-atoms in the oven are in their ground
state and hence the internal degrees of freedom are frozen out and do
not contribute to the temperature of the system. Let the SG-magnet
be oriented in the x-direction. From the equipartition theorem for the
CM degree of freedom, we have 〈K〉 = 1

2
m〈v2x〉 = kT/2, hence 〈v2x〉 =√

kT/m. This is a very rough argument as the atoms emanating from
the hole are not the ‘typical’ members of the ensemble (it turns out that
for atoms leaving the hole, 〈v2x〉 ≈ 4kT/m). Once out, the force that
each atom experiences due to the inhomogeneous field is given by

Fz = −∂Bz

∂z
µBgsms = ±µB

∂Bz

∂z
(1)

The average time of flight is given by t = L/
√
〈v2x〉. The center-to-center

distance of the two spots on the detector will then be given by

∆z = (Fz/m)t2 = µBL
2(∂Bz/∂z)/kT ≈ 1.6 cm. (2)
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For example, if |Bz|= 1T:
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