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The discovery on 27 February 1987 of the supernova SN1987A
in the Large Magellanic Cloud provided us with a perfect op-
portunity to use the gamma-ray advanced detector (GRAD),
which had otherwise been waiting for a shuttle flight. The
atmosphere absorbs gamma-rays, so observations of SN1987A
had to be made above most of the atmosphere, a requirement
that dictated the use of a high-altitude balloon. The relatively
short duration of regular high-altitude balloon flights pre-
sented a problem for these observations since the expected
gamma-ray flux from the supernova was rather low. Antarctica
presented the ideal solution. The estimated weather pattern
during the austral summer, we calculated, would allow balloon
flights of many days with the balloon staying at its float altitude
of 118,000 feet (38 kilometers) continuously.

Getting all the necessary equipment—with a total weight of
160,000 pounds (71,000 kilograms)—to McMurdo Station was
our primary logistics problem. All transportation was super-
vised by the U.S. Air Force/Space Division in coordination with
the National Science Foundation. The heaviest parts of the
equipment (compressed helium tanks and balloons) were
shipped ahead by sea to Christchurch, New Zealand, then
airlifted to McMurdo Station on C-141 airplanes. The other
equipment was scheduled to be airlifted directly to McMurdo
on a C-141 after integration and testing at Holloman Air Force
Base in New Mexico with the balloon operations group of the
Air Force Geophysics Laboratory (AFGL), Hanscom Air Force
Base, Massachusetts. The AFGL was responsible for launching
the balloon and receiving the telemetry. On 16 December, the
experimenters and balloon-operations crews arrived in McMurdo
Station.

The gondola for this flight was about 10 feet (3 meters) high,
weighed over 2,000 pounds (900 kilograms) and needed a 10-
foot-by-10-foot (3-meter-by-3-meter) floor space plus enough
room for work benches, computers, and telemetry equipment.
Fortunately, the heavy-vehicle maintenance building at

McMurdo was not yet in use. After construction of a "clean
room," set up in only a few hours by an ITT/Antarctic Services
team, this building proved to be ideally suited for assembly
and testing of our equipment. The next few days were spent
calibrating the detector in the low-radiation environment on
the Ross Ice Shelf.

When the end of the calibration runs was in sight, we started
planning for a launch date: 8 January 1988, 4:00 a.m. The AFGL
group led by John Ground had been collecting weather infor-
mation at high altitudes with radio-sonde balloons since our
arrival in Antarctica and predicted favorable winds at float
altitude. For a launch the wind speed up to 500 feet (150 meters)
had to be below 8 knots. At 1:00 am. on launch day the winds
were around 9 to 10 knots, but we decided to proceed with
the preparations for launch. The gondola was attached to the
gantry that ANS had built on top of a Delta 3 and the final
checkouts of the telemetry system were conducted—all sys-
tems go. Everything was ready if the winds would calm down
enough. Finally around 9:00 a.m., the weather improved
enough. We had a "go" for lay-out of the balloon and later
for inflation (figure 1). At 12:12 p.m., the balloon was released
for a picture-perfect launch.

The balloon stayed within telemetry range for 24 hours and
transmitted exciting data (Rester et al., Antarctic Journal, this
issue). For the remaining flight out of telemetry range, the
electronics were designed to integrate the data in on-board
memory. A mobile telemetry station had been prepared and
tested on a C-130 airplane with a special hatch cover antenna
to enable us to receive the accumulated data inflight after ren-
dezvous with the balloon. On 11 January, we flew out toward
the balloon in an LC-130 airplane. The position of the balloon
had been tracked with an ARGOS satellite location system on
board the gondola (figure 2). After a 3.5-hour flight, the balloon
was located, telemetry contact successfully established, and
the data downloaded. Unfortunately, a high-voltage power
supply had failed, so we decided to release the payload and
try to recover it.

On 13 January, another LC-130 flight took the recovery crew
back to the landing site. After some searching, the payload
was located, and we landed next to it (figure 3). Within 1 hour,
the gondola was back in the airplane, and we prepared for
takeoff. Because of the rather deep snow and the high altitude,
it took a takeoff run of about 15 miles (22 kilometers) to get
the ski-equipped airplane flying again. The rest of the mission
was uneventful, and a few hours later the detector was back
at McMurdo for its post-mission counting.
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Figure 1. Gondola on gantry atop Delta 3. The balloon is inflated
and ready for launch.
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Figure 2. Ground track of the balloon flight as determined from ARGOS position reports.
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Figure 3. Gondola on the polar plateau during recovery operation.

Large, high-altitude balloon flights are possible in Antarctica
and have the unique advantage of potential flight times of
many days or even some weeks. There was no reason why
our balloon could not have circumnavigated Antarctica and
returned to the McMurdo area. The automatic ballast system
had not been activated in the 3 days of flight that took the
balloon one quarter around the continent.

Flight following and in-flight telemetry downlink to an LC-
130 airplane work very well if prepared for in advance. The
mobile telemetry station has to be tested thoroughly to ensure
operation in the air (power conditioning and interference prob-
lems). The LC-130 missions must be planned early to coordi-
nate flights with the Navy squadron.

The solar-cell power system, augmented by batteries for times
when the gondola pointed away from the Sun, worked very
well. After recovery, it was noted that some of the cells had
blistered and delaminated. This affected the performance only
minimally but is a concern that needs further study.
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