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The Dirac equation describes spin L particles.
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Zitterbewegung

Erwin Schrodinger in 1930
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It turns out that if one only looks at a the expectation
value of only positive or only negative energy waves the
Zitterbewegung term vanishes.

The most common interpretation of the
Zitterbewegung-term is usually interpreted as an
interference between positive- and negative-energy waves.

Phenomena usually mentioned in advanced books of
Quantum Mechanics !

Often mentioned in passing to the interpretation of
negative energy states and the " Dirac Sea” as
antiparticles.

1For example: A. Messiah, Quantum Mechanics Volume |l
J. J. Sakurai: Advanced Quantum Mechanics



Shroedinger’s interpretation of his results from the Dirac
equation:

Local circulatory motion = Electron spin and magnetic
moment

wo =2mc?/h =1.6-10%s"1
So A\g = ¢/wp = h/2mc =1.9-1013m
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Zitterbewequng
in the presence of an external uniform static magnetic field
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for the spin—up states

(exp(iwt) — expli(w — Q)] for negative energy

L exp(—iwt) — exp[—i(w + Q)t] for positive energy
for the spin—down states

[ exp(iwt) = expli(w + Q)t] for negative energy

| exp(—iwt) = exp|—i(w — Q)t] for positive energy
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The same procedure for the spin—down
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