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A unified development of the subject of quantum electrodynamics is outlined, embodying
the main features both of the Tomonaga-Schwinger and of the Feynman radiation
theory. The theory is carried to a point further than that reached by these authors, in the dis-
cussion of higher order radiative reactions and vacuum polarization phenomena. However, the
theory of these higher order processes is a program rather than a definitive theory, since no
general proof of the convergence of these effects is attempted.

The chief results obtained are (a) a demonstration of the equivalence of the Feynman and
Schwinger theories, and (b) a considerable simplification of the procedure involved in applying
the Schwinger theory to particular problems, the simplification being the greater the more
complicated the problem.

1. INTRODUCTION

FEBRUARY 1, 1949

and ease of application, while those of Tomonaga-

S a result of the recent and independent dis-

coveries of Tomonaga,! Schwinger,® and
Feynman,? the subject of quantum electrody-
namics has made two very notable advances. On
the one hand, both the foundations and the
applications of the theory have been simplified
by being presented in a completely relativistic
way; on the other, the divergence difficulties

Schwinger are generality and theoretical com-
pleteness.

The present paper aims to show how the
Schwinger theory can be applied to specific
problems in such a way as to incorporate the
ideas of Feynman. To make the paper reasonably
self-contained it is necessary to outline the
foundations of the theory, following the method

Expanding the product (10) in ascending

powers of H, gives a series
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Xf dxlf H;(xl)Hl(xg)dxr{- vy (13)
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486

As a special case of (31) obtained by replacing

He by the unit matrix in (27),

S(oo):i (—i/hc)"[l/n!]f dxl'--f dxn

n=0

XP(H (%), +-+, H(x,). (32)
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