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THE DATA

We use multicomponent wave measurements of the Polar spacecraft [1] and four Cluster spacecraft [2], taking into
account both electric and magnetic field fluctuations. The data are analyzed in the frequency domain and we estimate
polarization and propagation parameters, such as the degree of polarization, sense of elliptic polarization, axes of the
polarization ellipse, the wave vector direction, and the Poynting vector [3]. We also estimate the wave distribution
function defining the distribution of the energy density with respect to the wave vector directions [4].

RESULTS

We provide direct evidence of the propagation pattern of funnel-shaped auroral hiss at a radial distance of 5 Earth radii.
The waves propagate upward (Fig.1, top) and the Poynting flux is directed toward higher latitudes in the high-latitude
part of the emission and to lower latitudes in the low-latitude part (Fig.1, bottom). The wave vectors are found to be
close to the whistler mode resonance angle. Consistent with the theory, the latitudinal component of the wave vector is
opposite compared to that of the Poynting flux in the low-latitude and high-latitude parts of the funnel-shaped emission.
In the central part of the emission we observe a very broad distribution of the wave energy with respect to the azimuth
angle. The waves thus simultaneously come from different directions with different wave vectors.
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Fig. 1.  Components of
the Poynting vector
(top) parallel and
(bottom) perpendicular
to the DC magnetic
field normalized by the
standard deviations of
their estimates. (Polar
observations on
March 6, 1997.)


