
The theory of whistler propagation in ducts of en-
hanced ionization predicts a cutoff at feo/fjiiiijn'O.5.
Therefore, it is concluded that the sharp whistler
cutoff is basically a ducting effect, and that there
is an associated instability that may result in
amplification of the whistler below feo (thus accentu-
ating the cutoff effect) and in triggering of noise
tones near both by whistlers and by low-power
transmitters.

It appears that the whistler cutoff phenomenon is
a fundamental aspect of propagation of whistlers
through the magnetosphere, and that an under-
standing of stimulation of noise by low-power
transmitters or by whistlers themselves must be un-
derstood in conjunction with the ducting effect.
Other Subjects

Knee effects observed on polar-orbiting satellites.
A number of remarkable discoveries have been made
about the knee effect as observed by polar-orbiting
satellites. On the basis of extensive studies using
Eights data from 1963, precise information on
the position of the knee in 1963 was available.
Alouette-I records from 1963 were then ex-
amined and it was found that an abrupt cutoff in
occurrence of whistlers occurs as the satellite moves
poleward through the position of the knee. In addi-
tion to the very high correlation between the plas-
mapause position and the cutoff in whistler rate,
a highly correlated change was found in the back-
ground VLF noise observed on Alouette-I. Further
studies of these noise changes and whistler cutoff
effects on POGO data are being made.

Saucers. In many high-latitude (e.g., Byrd Sta-
tion) recordings of various satellites, a heretofore un-
reported phenomenon has been observed in which a
noise band decreases in frequency to a minimum,
then rises again. The noise appears to have some
relation to the lower hybrid resonance (LHR) and
is never seen on the ground. A noise band with
this characteristic spectrum has been termed a
"saucer." Saucers appear to fall into two categories:
one in which the duration is from 10 to 30 seconds
or longer, and which is somewhat irregular, and
another category (called "demi-tasse") with a dura-
tion of 1 to 3 seconds, with fairly pure tones, and
a remarkable degree of geometric symmetry. Demi-
tasses have principally been observed on Alouette-
1, suggesting that the noise is electrostatic.

The evidence so far seems to suggest that saucers
are a nonpropagating, spatially-varying phenome-
non.

Impulsive VLF noise at high latitudes. Another
type of noise observed in the satellite and not on the
ground is quite impulsive in spectral form with fre-
quencies of maximum intensity that fluctuate rapidly.
These noises usually last several minutes and are

observed at latitudes higher than those where saucers
are observed.

J/LF/LF hiss associated with aurora. During
the 1965 winter at Byrd Station, noise with a con-
tinuum from 4 to 465 kc./s. was observed during
auroral storms. The observations are being extended
up to several megacycles during the 1966 austral
winter.
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Amongst spectral emission features in the aurora,
only those associated with atomic hydrogen origi-
nate directly from the stream of energetic, neutral
plasma which bombards the upper atmosphere dur-
ing an aurora. All other atomic lines and molecular
bands are produced by the atmospheric gases, nitro-
gen and oxygen. The two prominent hydrogen fea-
tures in the visible region of the spectrum are the
alpha and beta lines of the Balmer series. A quanti-
tative study of these lines yields information on the
energy and flux of protons in an aurora. Observa-
tions being carried out this year at Byrd Station are
designed to yield information on auroral protons
which has not been available so far.

Byrd Station is located in the southern auroral
zone, the region of maximum auroral occurrence.
Moreover, at 80 0 S. latitude, it experiences several
weeks of total darkness during June and July. It is
during this period that auroral hydrogen may be
monitored throughout the 24-hour night. Already in
May, the observer reported hydrogen radiation
present on spectrograms for 20 hours during one
active aurora. Particular interest is attached to the
latitudinal position of the hydrogen lines, and there-
fore the proton stream. The location of the protons
in the magnetosphere relative to the position of the
sun may prove to be most important in understand-
ing the mechanism which accelerates the protons
during auroral bombardment.

The instrument which is being used to carry out
this experiment is a grating spectrograph which views
a narrow band of the sky extending nearly 90° to
each side of the zenith, and is placed so as to
monitor the aurora along a geomagnetic meridian.
The spectrum is recorded on 35-millimeter film which
is processed and analyzed at Byrd Station.
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