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Einstein:
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de Broglie:

Standing waves, the circumference is an integer number of wavelengths:
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Schrödinger:

ψ= ei(k·x−ωt): solution
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Canonical substitution
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Take the classical equation and substitute the above to get the quantum version.

What do we do in electromagnetism?
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ψ can be taken as a real field, because it is governed by a real equation. The Schrödinger equa-

tion, on the other hand, has a necessarily complex solution. The real part cannot be interpreted

as a density, because it becomes negative. The correct interpretation is

ρ= |ψ |2.

We demand that ρ obeys the equation of continuity:
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The equation of continuity
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If J = 0 at the surface the latter term vanishes.
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Polarization:
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