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Abstract. Vertically propagating traveling waves have been observed in the solar
photosphere. These waves have a period of 278 + 41 seconds and a vertical phase
velocity of about 2 km s~ !, It is noted that these waves also have approximately the
same period as the well-studied five-minute-period acoustic mode, which is evanescent
in the photosphere. The only consistent interpretation of the traveling waves implies that
they are gravity waves. About half the time the gravity waves are outgoing, while the
remainder of the time they are ingoing.

The data were collected by Stebbins et al. (1980) to study the vertical structure of the
photosphere. They examined velocity pertubations at nine altitudes in the photosphere
using a Doppler shift technique. The current work represents a reanalysis of that data
which uncovered the five-minute-period traveling waves.

The mean velocity amplitude of disturbances at a given altitude, as registered in the
observed Doppler shift, was found to be directly proportional to the mean velocity
amplitude at the base of the photosphere. This was the expected relationship between
the velocity amplitudes. It was not expected that the standard deviation of the velocity
amplitude at a particular altitude would be independent of the velocity amplitude at the
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base of the photosphere. In addition, the phase difference between velocities at different
altitudes is, unexpectedly, inversely proportional to the velocity amplitude at any
altitude. These two traits of the data are consistent with a five-minute-period nonacoustic
traveling wave being superimposed on the five-minute-period acoustic mode. This
supposition is borne out by a detailed examination of the data in the complex plane of
amplitude and phase and by a calculation of the power spectrum of the traveling waves
as a function of their vertical wavenumber (see Hill et al., 1982).
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