
.l*

:

APO-

the effect is one which could not have been anticipated during
the planning discussions.

During the 1982-1983 season, the winter-over observers were
James Hetrick and Kenneth Mighell at South Pole Station and
Jonathan Woodbury at McMurdo Station. This work was sup-
ported in part by National Science Foundation grant DPP
79-23218-02.
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In the past 2 decades of exploration of the Earth's electro-
magnetic environment (the magnetosphere), a complex system
of interacting magnetic and electric fields, plasmas, and electric
currents has been observed to surround the Earth. In the fu-

ture, increasing emphasis will be placed on synthesizing a com-
prehensive model of the coupled solar wind/magnetosphere!
ionosphere/atmosphere system. This goal requires coordinated
observations using multiple instruments at multiple stations,
which are chosen systematically to provide optimum scientific
opportunities. Until now, the choice of observing sites has been
determined largely by logistical considerations that are often at
odds with scientific requirements. This is particularly true in
Antarctica where only a few manned stations are available for
geophysical observations.

In the next few years, the research will be directed toward the
understanding of how this closely coupled time-dependent
system works, and to improve the understanding of these pro-
cesses, a multi-station observatory network is planned for
Antarctica.

Figure 1. Prototype Automatic Geophysical Observatory deployed at South Pole Station, January 1983.
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The Lockheed Palo Alto Research Laboratory built a pro-
totype Automatic Geophysical Observatory (AGO) for such use
in Antarctica. These AGO'S are multi-user facilities, providing
power and data storage for a complement of ground-based
instruments and will allow extensive space-time monitoring of
the Earth's geophysical environment. The development of the
AGO is aimed specifically toward satisfying the need for an
unmanned observatory chain in the high latitude regions of
Antarctica.

The prototype AGO, deployed at South Pole Station in January
1983 for field testing, is shown in figure 1. A rather small, well-
insulated hut houses the electronic instrumentation and a pro-
pane-burning thermoelectric generator (lEG). Enough fuel for 1
year of unattended operation (2,841 liters) is stored in 45-kilo-
gram cylinders outside the hut. Also seen in figure 1, on the
roof of the hut, are the cooling fins for the thermal control
system and the optical dome for the auroral slit photometer.

The interior of the instrument hut is warmed to an average
temperature corresponding to an ordinary laboratory environ-
ment using the waste heat from the generator. This is controlled
by dissipating excess heat from the TEG directly to the outside air
by means of a variable thermal conductance heat pipe. The
resulting relatively mild environment inside the hut (as com-
pared to the unabated antarctic environment) minimizes the

effort required in designing electronic and mechanical systems
for thermal stability.

Figure 2 shows a schematic diagram of the AGO. The TEG has
no moving parts, burns propane in a flameless catalytic reac-
tion, and supplies 50 watts of electrical power and approx-
imately 1,900 watts of usable waste heat. Propane does not
vaporize below - 40°C, therefore it is necessary to pressurize
the fuel system with compressed nitrogen (N 2) and pipe liquid
propane into the hut where it is revaporized before entering the
TEG.

Data collection for all experiments in the AGO, as well as an
accurate clock, is provided by a microprocessor-controller data
acquisition system developed especially for this application.
Either analog or digital data is sampled from each instrument at
predetermined rates, organized into blocks and stored tem-
porarily in buffer memory as illustrated in figure 3. The use of
buffer memory allows us to store data collected at a relatively
slow rate (300 bits per second) and record it at a much higher
rate (75 kilobits per second) on an intermittent basis. Thus
standard 14-track instrumentation tape recorders can be used,
and their average power consumption will still be low. Two
recorders are used for reliability, but an entire year of data (10
gigabits) is recorded on a single 14-inch tape on both machines.

The 50-watt continuous power supply is available to run the

Figure 2. Diagram of major components in the Automatic Geophysical Observatory. Two racks contain the instrumentation and data system,
Including the sample instruments (photometer and riometer) deployed at South Pole Station in the prototype Automatic Geophysical
Observatory.
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Figure 3. Block diagram of the Automatic Geophysical Observatory data system illustrating data flow and storage. ("G bit" denotes gigabit; "M
bit" denotes megabit.)

station, including the instrumentation and the tape recorders.	tapes for blank ones and refueling the propane tanks. These
A battery charging system permits using more than 50 watts for	data tapes will be returned to the United States for decoding,
short periods of time and the tape recorders operate in this	and each experimenter's data will be distributed on standard
fashion. Tests at South Pole Station show the average power	digital magnetic tapes.
consumption of the AGO data system and system sensors (tern-	The AGO was deployed by the authors and Kermit L. Smith of
perature and power monitors) to be only 18 watts. This leaves	the Lockheed Research Laboratories.
about 32 watts for the various experimenter sensors.	 This work was supported by National Science Foundation

Once a year the AGO chain will be serviced, exchanging data	contract DPP 81-05624.
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