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we be able to do the necessary replanning in time? And 
would the system allow us to replan, even if we could? 

The day shift answered the first question by establish
ing a procedure that allowed each instrument team to 
generate and send the necessary commands to set up ob
servations and maneuver the IPS near the target. The as
tronauts demonstrated that, by using the HUT television 
camera, they could fine-point the instruments and lock 
onto the target. By the time the night shift came back on 
duty, the first observations were under way. The next 
several days were hectic, with shift-by-shift replanning 
of observations and refinements in the operations until 
the observatory was working very efficiently. 

One change in mission operations was the revision of 
the observation list to concentrate on high-priority tar
gets, particularly those requiring longer observation 
times. As the mission proceeded, the list of high-priority 
targets was checked off, and those considered at the next 
level of priority were added. By the eighth day, only one 
high-priority target remained-the newly discovered 
Comet Levy. But observation of the comet was planned 
for day ten. We had initially hoped that the Columbia 
would be allowed to remain in orbit for at least ten days, 
but a shuttle plumbing problem and the weather at the 
landing site, Edwards Air Force Base in California, 
threatened to end the mission on day nine. 

Although the replanning effort was going smoothly, 
an enormous amount of work was still required to coor
dinate all the system elements. Targets needed to be 
selected about twelve hours in advance to work out all 

Figure 2. The Hopkins Utraviolet 
Telescope television camera cap
tures an image of Comet Levy. The 
rectangular area in the center is a 
9 x 116 arc second spectrograph 
aperture. The telescope was pointed 
so that the spectrum of a portion of 
the comet's tail could be measured. 
The comet's nucleus is shown above 
the spectrograph aperture . The nu
cleus has a brightness of 12 visual 
magnitude per pixel. The observation 
was made at an angle to the Sun of 
43°. The image was composed by 
adding two 0.5-s frames of the televi
sion camera output. (Photograph 
courtesy of the Johns Hopkins Center 
for Astrophysical Sciences.) 
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the details. As the threat to end the mission became more 
certain, Knox Long requested that the observation of 
Comet Levy be inserted at the end of the night shift be
ginning on day nine of the mission. This change in 
scheduling gave the planners only four hours to work 
through the necessary system inputs and upload the com
puter commands. The last few hours of the shift were 
very tense. Would the short notice forcing the planners 
and system people to work under extreme pressure cause 
a mistake? Would such a mistake botch the comet obser
vation? Should we have foregone the comet observation 
and left the already planned target in the time line? 

By early morning of day nine, it was certain that the 
Columbia was going to return to Earth that day and that 
the observation of Comet Levy would be the last one for 
the mission. We handed over our duties to our counter
parts on the day shift, but no one could go home. The day 
shift would execute the comet observation sequence, and 
we had to know if it was going to work. At the appointed 
time, the comet appeared on the monitor displaying the 
HUT 'S television camera output. One of the astronauts 
guided the comet image into the HUT'S spectrograph 
aperture (see Fig. 2), and the observation began as 
though it had been practiced a hundred times. 

With the comet observation completed, the mission 
came to an end. Each team member took control of the 
subsystem with which he was most intimately associat
ed, and the subsystems were commanded off in se
quence. Then, after celebrating with a hearty meal , we 
gathered to watch the Columbia land at Edwards Air 
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Force Base at 12:54 AM EST on 11 December 1990, the fi
nal minutes of the ninth day of the mission. 

The Astro mission succeeded in collecting an enor
mous amount of data. Although the 200 planned obser
vations were not made (the most optimistic mission 
goal), the priority targets were observed. These were the 
targets or target clas e for which the H UT and the other 
instruments had been built to observe. The data collected 
during the mission promise to meet the scientific goals 
proposed in 1978. I We were able to collect the data, de
spite shuttle and spacelab subsystem failures , because of 
the flawless operation of the HUT and the other instru
ments, the robustness of the system design, and the dedi
cation of the flight mission team. 
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