IB Physics: K.A. Tsokos

Teacher notes
Topic E

Quantized angular momentum and magnetic fields

The condition of angular momentum quantization, mvr =n2— , can be applied to electrons moving in
Vs

circular paths in a magnetic field.
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We know that gvB=m— and so r=—_.From mvr=n— we find v=n

and so
r gB 2 2zmr
m h
r=—xn
gB  2mmr
i.e.
h
=, [——n
27qB
. . o ) hn h
This means that the magnetic flux through one of the allowed orbits is ®=7zr'B=r 5 BB :2—n and
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so magnetic flux too is quantized in units of 2— !
q
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It is instructive to show that — has units of flux:
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h  6.34x107*
Its numerical value is —— = ——">="___207x10™ Wb

2g 2x1.6x107"

The quantization of magnetic flux was predicted in 1948 and discovered experimentally in 1961 in the
context of studies on superconductors.



