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Experimental Comparison of the Velocities of eV (Visible)
and GeV Electromagnetic Radiation*f
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An experiment has been carried out employing time-of-flight techniques to compare
the velocity of propagation of short pulses of eV (visible) and GeV electromagnetic radia-
tion. The results give a relative velocity difference lc(GeV)—c(eV)]/c(eV)=(1.8+6)x 1075,
The velocity of 11-GeV energy electrons v, is measured and found to be approximately
equal to the velocity of visible light: (¢ ~v,)/c=(~1.3+2.7)x10"6

We report here on an experiment! which com- techniques.
pares directly the velocity of visible light to the The physical arrangement is schematically
velocity of 7-GeV y rays.? The basic concept of shown in Fig, 1. The SLAC electron beam (11
this experiment was to use the Stanford Linear GeV energy) was directed onto a 0.015-in. (0.03
Accelerator Center (SLAC) electron beam to pro-  radiation length) copper target (T,) located in the
duce short (5-psec) pulses of both 7-GeV y rays beam monitor can at Sector 19.® This was the
(generated by bremsstrahlung) and visible light bremsstrahlung production target, After passing
(generated by synchrotron radiation) at a point through 7,, the beam was deflected by a magnet
midway down the accelerator length. The re- (B,) which served both to dump the electron beam
maining part of the accelerator was then used as and to produce the synchrotron radiation.* Optic-
a high-vacuum flight path for both radiations; ally opaque shutters at Sector 18 (S,), up-heam
their times of flight over this path were com- of the B, magnet, and at Sector 22 (S,), down-
pared using standard photom*:lltiplier-electrnnics beam of the magnet, could be inserted into the
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FIG. 1. Schematic diagram of the experimental arrangement (see discussion in the text). The setup for the syn-
chrotron signal was $;B,P, and for the y-ray signal, S{7yB;5S,S37;B,C, where the symbol means the device is in-
serted or activated.
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