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Figure 3-The Polar BEAR spacecraft in the early stage of in­
tegration. 

4) was performed with the spacecraft assembled in the 
launch and orbital configurations in order to identify any 
incompatibilities between electronics assemblies. Vibra­
tion and deployment testing (Fig. 5) was performed to 
ensure that the spacecraft would survive the launch en­
vironment. Thermal vacuum testing provided confirma­
tion of the thermal design of the spacecraft and its 
expected performance in orbit. Magnetic calibration and 
mass property measurements were performed at the 
NASA/ Goddard Space Flight Center. 

The Polar BEAR spacecraft was transported from 
Andrews AFB, Md., to the launch site at Vandenberg 
AFB, Calif. At the launch site, the spacecraft was again 
tested to verify system performance. It was mated and 
spin-balanced with the Scout's fourth-stage rocket mo­
tor and finally mated to the rest of the Scout launch 
vehicle. 
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Figure 4-D. G. Grant, R. W. Roberts, and M. R. Peterson (left 
to right) discuss electromagnetic compatibility testing of the 
Polar BEAR spacecraft. The spacecraft is shown in a pseudo­
orbital condition. 

LAUNCH/ POST-LAUNCH ACTIVITIES 

The Polar BEAR spacecraft was successfully launched 
from Vandenberg AFB on November 13, 1986, at 1623 
PST (November 14, 1986, 0023:02 UT) on a NASA 
Scout rocket. The spacecraft at lift-off weighed 118.24 
kg, and the orbit achieved was 1012 km (apogee) by 970 
km (perigee) with an inclination of 89.55°, resulting in 
a nodal period of 104.99 min. 

Initial post-launch activities4 were carried out at the 
APL Satellite Tracking Facility. Phase one attitude­
stabilization maneuvers began during the first pass 
viewed by the facility, when the health of the spacecraft 
was confirmed, and the momentum wheel was uncaged 
and power was applied to prepare for magnetic stab ili-

Figure 5-Vibration testing of the Po­
lar BEAR spacecraft. Ground support 
equipment is at the right of the 
spacecraft. 
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zation. Within one day the spacecraft dynamics were 
suitable for magnetic stabilization, which was initiated 
by powering on the Z-coil electromagnet. On Novem­
ber 16, the attitude motions of the Polar BEAR space­
craft were determined to be low enough to perform 
gravity-gradient stabilization; therefore, the boom was 
extended and the Z-coil was powered off. (The unusually 
rapid transition to gravity-gradient stabilization is at­
tributed to additional damping provided by the eddy­
current damper.) Subsequent to the attitude stabilization 
maneuvers, the Polar BEAR spacecraft was observed to 
have motion of less than 50 peak in roll and pitch, with 
yaw ranging from 3 to 12 0 peak. 

The spacecraft's modes were tested functionally, and 
it was placed in an operational state by adjusting the peri­
od of the power management timer to correspond to the 
orbital period. During initial operations, battery temper­
atures were noted to be higher than expected, but they 
decayed to acceptable levels after the spacecraft became 
stable and entered eclipsed orbits. The solar-array cur­
rent observed in orbit indicates that the arrays are per­
forming at their estimated level. Experiment check-out 
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was performed successfully and no anomalies were 
noted. 

On December 12, 1986, the Polar BEAR spacecraft 
was declared operational, and control was transferred 
to the Naval Astronautics Group at Point Mugu Naval 
Air Station, Calif. 
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