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An exact and explicit expression is derived for the mean number <N> of
photons emitted per revolution in synchrotron radiation. The latter involves a

remarkably simple one-dimensional integral. In particular, we show that the familiar

high-energy expression 57Ta/ \3(1-B?), printed repeatedly in the literature (e.g., in
the “Particle Physicist’s Handbook™: Review of Particle Physics), is found to be
inaccurate and only truly asymptotic with relative errors of 160% (1), 82% (!) for B =
0.8, 0.9, respectively. Our explicit expression for <N> provides a new improved high-
energy expression for it to replace the earlier formula. For completeness,
representations for <N> are also derived in the low and intermediate energy regimes.
Since this work relies heavily on Schwinger’s monumental work, a fairly detailed
derivation is also provided of the so-called Schwinger power integral which is

subsequently used in our work.
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