Zur Quantenmechanik. II.

Von M. Born, W, Heisenberz und P, Jordan in Gottingen.,

Uber quantentheoretische Umdeutung

kinematischer und mechanischer Beziehungen.

: M . i D g 6. Nove 25,
Vom W, Heisenherg in Gotlingen. (Eingegangen am 16. November 1925.)
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In 1923-24, the quantum theory of Bohr and Sommerfeld entered a state
of severe crisis as it became clear that this theory could not account
for an atom as simple as the helium atom, or for the intricacies of
the Zeeman effect in higher atoms. The leading quantum theorists began
to doubt the possibility of describing atomic motion in terms of
electronic orbits. This loss seemed to jeopardize the principle of a
correspondence between the orbits' periodicity properties and the
spectrum of the emitted light, which Bohr and his collaborators had
abundantly used to construct their theory. At the same time, Kramers,
Born, and Heisenberg understood that the correspondence principle
could still be used in a purely symbolic manner, as a means to
translate relations between the Fourier components of a classical
motion into relations between the intensities of spectral lines in a
quantum system. In the spring of 1925, Heisenberg understood that this
symbolic translation could be applied directly to a Fourier
decomposition of the classical equation of motion. This is how he
obtained a system of equations (for quantum amplitudes ruling the
quantum jumps between two quantum states) in which we now recognize
the equations of quantum mechanics for a system with one degree of
freedom



