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Significance of Electromagnetic Potentials in the Quantum Theory

Y. Anaronov axp D. Boru
H. H, Wills Pliysics Laboratory, University of Bristol, Bristol, England
(Received May 28, 1959; revised manuscript received June 16, 1959)

In this paper, we discuss some interesting properties of the electromagnetic potentials in the quantum
domain, We shall show that, contrary (o the conclusions of classicul mechanics, there exist elfects of polen-
tials on charged particles, even in the region where all the fields {and therefore the forces on the particles)
vanish. We shall then discuss possible experiments to test these conclusions; and, finally, we shall suggest
further possible developments in the interpretation of the potentials.

Fic. 1. Schematic experiment to demonstrate interference with B8
time-dependent scalar potential. 4, B, C, D, E: suitable devices
Fic. 2. Schematic experiment to demonstrate interference ® to separate and divert beams. Wy, Wa: wave packets. My, My:

with time-independent vector potential. cylindrical metal tubes. F: interference region.
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source §, observing plane 0, biprism e, f, and con-
fined and extended field regions @ and a@’.




