
observations made higher and higher in the solar atmosphere
showed a change in the dominant period from 5 minutes toward
3 minutes. One explanation of this is that a resonant cavity (with
a characteristic period of 3 minutes) exists in the atmosphere
above the solar surface (Leibacher and Stein 1971). This cavity
was calculated to be quite different from the one that traps waves
beneath the surface. Other explanations have also been offered
(e.g., Fleck and Schmitz 1991; Worral 1991). It has been surpris-
ing that the more recent helioseismic observations of large areas
of the solar surface have showed no evidence for existence of the
3-minute-period oscillations (e.g., Woodard and Libbrecht 1991;
Fernandes et al. 1992). This puzzle is now solved by our observa-
tions, which clearly show a broad 3-minute-period spectral fea-
ture (Harvey et al 1992). The surprise, and one reason that it was
elusive in recent observations, is that it affects the spectral back-
ground more strongly than the average or peak spectral power
levels (see figure 2).

Additional studies of near-surface conditions using our obser-
vations include first measurements of phase shifts associated
with the absorption of wave energy by sunspots (Braun et al.
1992a) and surprising indications of subsurface magnetic struc-
tures (Braun et al. 1992b). The latter result offers the possibility (if
the first results are confirmed) of predicting where and when
activity may erupt onto the solar surface.

This work was supported in part by National Science Founda-
tion grant DPP 89-17626, the Solar Physics Branch of the Space

Physics Division of the National Aeronautics and Space Admin-
istration, and the National Solar Observatory.
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Automatic geophysical observatories
prepared for the polar cap network

JOHN H. DOOLITTLE

Lockheed Palo Alto Research Laboratory
Palo Alto, California 93404

Deployment of a network of six unmanned automatic geo-
physical observatories (AGOs) is planned on the antarctic polar
plateau. Coordinated investigations of the high-latitude iono-
sphere and magnetosphere will be carried out by several identical
experiments operated synchronously at each site. A consortium
of institutions has responsibility for the experiments, including a
fluxgate magnetometer (AT&T Bell Laboratories), a search-coil
magnetometer (Tohoku University), a very-low-frequency re-
ceiver (Stanford University), a low-frequency/high-frequency
receiver (Dartmouth College), an imaging riometer (University
of Maryland), and an auroral all-sky camera (Lockheed Palo Alto
Research Laboratory). To support flight operations, weather
measurements, including air temperature, wind speed and direc-
tion, and barometric pressure, will be made available in near real
time through the ARGOS satellite data-retrieval system.

PALM
0'

180'

270'

Figure 1. Planned locations of the six AGOs shown in invariant
geomagnetic coordinates. The geographic coordinates are (P1) 83.9
S 130.1 E; (P2) 85.7 S 46.5 W; (P3) 82.8 S 47.5 E; (P4) 82.0 S 97.2 E;
(P5) 75.7 S 89.2 E; and (P6) 74.1 S 128.8 E. At a later date, one AGO
may be moved to (P2') 69.5 S 98.8 E.
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Figure 2. The AGO shelter was designed to take advantage of the
carrying capacity of the LC-130 Hercules aircraft. Field deployment
and recovery is done without tractor support.

I	I::.
Figure 3. Two AGOs set up for trial operation on the Ross Ice Shelf
near McMurdo Station. The shelter is elevated on struts to minimize
snow drifting. Propane is delivered in fuel sleds of interconnected
cylinders that are limited in size by transportation requirements.

Planned locations for the AGOs, shown in figure 1, were sel-
ected to provide a meridional array from the geomagnetic pole
(near Dome C) through South Pole Station, another meridional
array one-and-a-half hours in geomagnetic time to the east, and
an arc of AGOs along the 80-degree invariant magnetic latitude.
The polar cap network will include several manned stations
where similar experiments are on-going.

As host to the experiments, the AGO provides power, heat,
shelter, and data acquisition. The design is driven by require-
ments to provide 50 watts of power in an enclosure that is
temperature-regulated near 20 C while the outside temperature
varies between -10 and -85 C. On-board recording is required
for 2.4 gigabytes of data. Deployment and service calls to the
AGOs will be supported by ski-equipped LC-130 Hercules air-
craft and must be accomplished within two flights per site each
year.

Lockheed Palo Alto Research Laboratory has developed the
AGO around a Teledyne Energy Systems propane-fueled ther-
moelectric generator that produces, with no moving parts, more
than 60 watts of electric power. Advantage has been taken of the
hauling capability of the Hercules aircraft (figure 2) and the 2
kilowatts of usable heat from the generator to provide a large
16' x 8'x 8' shelter that houses the experiment electronics and
data acquisition system and also provides crew living quarters
and work space for up to four annual visitors. Figure 3 shows

two AGOs set up near Williams Field near McMurdo Station
during trial operations in 1990. The shelter is fabricated from
fiberglass laminated panels with a 4-inch-thick polyurethane
foam core to give both strength and insulation in a very light-
weight structure. In order to minimize snow drifting, the shelter
is supported on struts that allow it to be elevated above the
surface.

In trial operations in Antarctica during the 1992 winter, the
AGOs demonstrated normal operation at temperatures below
-70 C and in winds in excess of 80 kilometers per hour. This
follows two previous years of field trials in which performance
discrepancies were seen under extreme antarctic conditions re-
quiring modifications to be made to the design. The final configu -
ration was tested to a temperature of -55 C in a cold chamber at
the U.S. Army Aberdeen Proving Ground prior to the start of the
1992 antarctic field trials.

A trial integration of the experiments into an AGO was done
in May 1992 at a remote Lockheed test facility in the Santa Cruz
Mountains in California in order to identify and correct all
sources of self-generated electromagnetic interference. Several
weeks of unmanned operation there has shown that the experi-
ments and AGO are now ready for the first deployment on the
polar plateau in November 1992.

This work is supported by National Science Foundation con-
tract DPP 88-14294.
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