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Résumé

How Was the Klein-Nishina Fomula Derived ? (II)
——based mainly on the source materials of Y. Nishina in RIKEN—

Yuji YAZAKI

The first half of the present paper describes the efforts of Klein and Nishina to solve the problem of final
spin states of electron in Compton scattering. It can be summarized as follows. -

They tried to judge the appropriateness of two independent final states by their physical meaning, probably

. because the orthogonality condition was not yet well-defined for Dirac electron. They chose the solutions of
Dirac equation of which the first and the second component was equal to zero respectively. They thought this
choice appropriate, according to their surmise that those solutions were the weak field limit of the eigénfunc-
tions in a static magnetic field. They made considerable efforts to find such eigenfunctions, but their
conclusion was ambiguous. Anyway, they tended to regard the above surmise not so sound and felt some
uncertainty in their choice of two final states. Finally, Klein devised the method to derive the states from
solutions of electron at rest by Lorentz transformation. Thus the pending problem was solved.

In conclusion, the greatest problem for Klein and Nishina throughout the work was the physical meaning
of Dirac spin states and how to treat them. They were essentially new and the basic idea about them was
not well-established at that time.

The rest of the present paper discusses the reasons why they adopted the semi-classical approach of
treating radiation, despite of the fact that Dirac’s field quantization method was already available. Three
points are mentioned.

1. Klein was the major founder of the semi-classical way.

2. They must have hesitated to use discrete wave vectors for Dirac electron, since the intuitively appealing

boundary condition [|¢[?=0 at the boundary] could not be applied for' it.

3. They might have doubts about including negative energy solutions in the intermediate states, summa-

tions over which become necessary in the Dirac theory of transition probability. ‘



