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“Zur Theorie des Ferromagnetismus,” Zeit. Phys. 49 (1928), 619-636. / /

On the theory of ferromagnetism
By W. Heisenberg in Leipzig
With 1 Figure. (Received on 20 May 1928)

Translated by D. H. Delphenich

WEISS’s molecular forces will be attributed to a quantum-mechanical exchange phenomenon, and indeed,
it will be treated as the exchange process that was successfully enlisted in recent times by HEITLER and
LONDON in order to interpret homopolar valence forces.

The question of the sign of Jy is much more difficult to answer. In their theory of the
homopolar bond, HEITLER and LONDON make that assumption that Jy is negative in
complete generality, which would exclude ferromagnetism. For the special case in which
the electrons are found to be unperturbed in the 1s state, it follows, in fact, from general
theorems that the energy values must lie in a way that would correspond to negative

- values of Jy . Such an argument is, in turn, applicable to only electrons in the 1s state,
%Q kV\QW [ -{- C{aes and one can show that Jy will generally be positive for high principal quantum numbers.
One must then deal with the expression:
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