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Zeeman effect
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Only changes in potential energy are ever experimentally observed, 
the choice of a reference is arbitrary.

Potential energy:
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Magnetic moment in magnetic fields:

A current loop behaves a magnetic moment:
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How to extract the information on the 
angular momentum from a wave function.
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 mLz  ˆ The z component of the angular momentum of 
electrons traveling around the nucleus can only 
take an integer multiple of ħ.

“Magnetic quantum number m”
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Bohr magneton:

yx LL ˆ,ˆ ??
The wave functions of the atom are the eigen functions 
of Lz, but not those of Lx and Ly.
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Total angular momentum of atoms
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The z component of the angular momentum 
is discrete, and the vector never points 
directly up and down.
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Splitting of spectra lines by a magnetic field
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Bohr magneton:

The energy of a particular atomic state
depends on mℓ as well as that of n.

Splitting of individual spectra lines into separate lines

In a magnetic field,

Zeeman effect



5“Modern Physics”, M. Oh-e

Zeeman effect









m
m

eB
hh

hmB
m

e
E

Bm
m

e
E

BEEE

e

e

e

z




































4

4

2

0

0

0

00 B


