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——— RECORDINGS FROM SATELLITE
—— Alouette |

— A Very-low-frequency Plasma Resonance

AN unusual band of noise observed in the dlouette I
satellite has been reported by Barrington and
Belrose!, who noted that the band had a sharp lower
frequency cut-off which usually increased in frequency
with decreasing latitude of the satellite. Since this lower
cut-off frequency varies consistently with the loeation of
the satellite, it is deduced that the observed changes in
this frequency arise from spatial rather than temporal
effects. Because the lower cut-off frequency is sharp and
changes measurably within a few seconds, we may deduce
that the horizontal field of view of the satellite for this

band is at most & few tens of kilometres.

From observations of triggering of this band by both
atmospherics and whistlers. Brice et al.? concluded that
the noise was generated at the same height as the satellite.
Thus the observed noise band is genorated in the imme-
diate vicinity of the satellite. Other evidence has been
obtained suggesting that triggering of this band is enhanced
for triggering signals propagating with large angles
between the wave normal and the Earth's magnetic field.
Furthermore, from examination of simultaneous very-
low-frequency recordings made by the satellite and by
ground-based stations, it is found that the Aloueite hiss

band is never observed on ground-bssed recordings.

The observation of spikes in the Alouette top-side
sounder at the resonamnce frequencies for the ambient
plasma® suggests the Aloweite hiss band arigses from a
similar plasma resonance at very low frequencies. The
only resonance for the frequencies of interest (5-10 kefs) at
the satellite height is the lower hybrid resonancet which
defines a cut-off frequency for propagation transverse to
the Karth’s magnetic field. Other features of this
resonance support the hypothesis that the lower cub-off
frequency of the Alouette hiss band is the lower hybrid

resonance for the ambient plasma.

In a subsequent paper, it will be shown that from a
knowledge of the electron plasma and gyrofrequencies and
the lower hybrid resonance frequency, an effective mass
for the ions in the ambient plasma may be determined.
Thus this hiss band may provide a powerful diagnostic
tool for determining the ionic constituents of the plasma

surrounding a satellite.

Assuming that the suggestion made above is correct,
the observation of the 4loueite hiss band provides, to the
best of our knowledge, the first experimental confirmation

of the existence of the lower hybrid resonance.




We thank Mr. John Katsufrakis of Stanford for pointing
out a number of the unusual features of the Alouette hiss
band.
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Triggered Very-low-frequency Emissions

Barrington and Belrose! hava reported that on oceasion
the very-low-frequency recordings from Alouette I satellite
(altitude, 1,000 lkm) showed bursts of noise triggered by
atmospherics which had propagated upwatds to the
satellite (that is, short fractional-hop whistlers) suggesting
that very-low-frequency emissions were triggered at
heights of less than 1,000 km.

Since some hypotheses for the generation of very-low-
frequency emissions suggested generation in or near the
ionospheric  F-region®3, while for other hypotheses
generation is more likely near the top of a magnetic fleld
line path?-%, it might be suggested that triggered emissions
observed in 4louette could help to identify the mechanism
responsible for generation of very-low-frequency emissions
observed on ground-based recordings. However, further
investigation indicates that emissions triggered by
atmospherics observed in Aloweite are not related to
very-low-frequency emissions observed on ground-based
recordings?. o

Barrington and Belrose® reporfed an unusual band of
noise found in Alouette very-low-frequency recordings.
This bend showed a sharp lower frequency cut-off which
increased in frequency as the satellite moved to lower
latitudes. This band will be tentatively referred to as
the Alouette hiss band. Barrington and Belrose® noted
that the frequency of emissions triggered by atmospherics
varied with the satellite location in a manner similar to
that of the dloueite hiss band already noted here. It
has now been found that these phenomena are even more
closely related, in that on several oceasions the emissions
triggered by atmospherics were, in fact, enhancements of
the Alouette hiss hand. Furthermore, this band may also
be triggered by whistlers as is illustrated in Fig. 1. The
lower record of Fig. 1 is a sechion of the upper record
(17-33 sec) shown with an expanded time-scale. Fig. 1
shows spectra obtained during a north-south pass over
Stanford, California, and shows the characteristic increase
of frequency with decreasing latitude and the sharp lower




D9 priu soprandsour) i Lg AutmBRg Sugaos | oponopp woyy wxjeods Lottonbory-acl-Le T RN

1N 85:0860
225 02 o 00! 06 ° on oL

1N 18:0€80 €9 100 9 W




frequency cub-off of the hiss band. 'The range of I values
for which the noise is seen in Fig. 1 (3+15-2-59) is consistent
with that reported for the .1/ouette hiss band by Barrington
et al.’. The triggering by atmospheries (propagating
upwards) indicates that the hiss is generated at or below
the satellite (as had been suggested by Barrington and
Belrose!) and triggering by whistlers (believed to be
propagating downwards) suggests generation at or above
the satellite. Thus we may deduce that the observed
noise band is generated abt the same height as the
satellite.

Barrington et al.® reported that examination of very-
low-frequency recordings’ obtained during a pole-to-pole
pass showed evidence that the sharp lower-frequency
cub-off of the .dlouette hiss band was very closely related
to the magnetic L value and that for a given value of I
the lower frequency cut-off appeared to be the same in
both hemispheres. Further investigation of other record-
ings has shown that the close conjugate relationship with
L does not always hold. A possible generation mechanism
which does not require magnetic conjugacy is discussed
in a companion paper by Brice and Smith?.

Alouette very-low-frequency recordings are made ab
Stanford from telemetry provided by the Canadian
Defence Research Telecommunications Establishment in
Ottawa.

The work at Stanford was sponsored by the National
Aeronautics and Space Admipistration under grant
NsG 174-61.
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