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VLF transmissions from Siple Station
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There is increasing interest in transmitting from Siple Sta-
tion at frequencies as low as 1 kilohertz. Many high-altitude
satellites that have wave detectors aboard are especially pro-
gramed to receive signals below approximately 1.6 kilohertz,

100-hertz steps. Notice the triggered emissions and echoes at

the 2.0- and 1.9-kilohertz frequencies. The lower two panels

show a series of pseudo-C letters being transmitted. The upper
half of the C’s without triggering were observed at Roberval.

Siple Station is now capable of transmission, although at

. lower power, down to 1 kilohertz. It is hoped that Siple Station
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will be capable of transmitting at much higher power at these
lower frequencies.
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through 20 January 1987,
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In July of 1980 Utah State University began regdfar oper-
ational tests of a revolutionary computer-cgrfrolled iong-
spheric sounder at Roberval, Quebec (Robefval is located at
the northern end of the Earth’s magnetjefield line that passes
through Siple Station). Later this y€ar the sounder will be
relocated at Siple Station, This ip ent, constructed by the
Space Environment Laboratefy of the National Oceanic and
Atmospheric Administza lon, at Boulder, Colorado, is a
greatly advanced versign of the traditional ionosonde. Mts basic
function is to probfe the electrons in the ionosphere by the use
of reflected raetfo pulses. The digital sounder, however, can do
far more tian the traditional ionosonde, which was limited
Primarily to sweeping through the frequency range of about
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: horth and east of the transmitter) between the h

1-20 megahertz and tecording oaty the time of flight of the
reflected pulse. The new instedment can, in addition, operate
at a number of discrete equencies, with the sampling rate
and duration of the ounding under software control by the
operator. An evén more significant feature of the digital
sounder is that it records not only the time of flight of the
pulse, bu

phase of the signal and the lacation of the reflecting region.
This information is Particularly critical at high Iatitudes, where
R ionosphere exhibits strong variations with both short (fess
thar™agecond) and long (hours) time scales.
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Examples.of the large quantities of information this machine
can provide ove greatly different time scales are shown in
figures 1 and 2. Both gures show data taken with the sounder
operating at a single freqbreqcy. The first spans about 4 hours,
the second 300 seconds.

Figure 1 shows five parameters siyed from the received
signal. The top two panels plot the calculited distance (to the
ansmitter and
the ground projection of the ionospheric reflection Pei
third panel is the virtua| range of the reflected pulse calculated
from the time of flight (“virtual” since propagation delays have
not been removed). Seen in this parel are both the first echo
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