Can This Hubble Be Saved?

Stephen Granade
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Hubble Timeline
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Hubble Timeline

Launch Date: 1983
Budget: $36 million

» 1946: Lyman Spitzer, Jr. publishes paper
about a space telescope

» 1962: UK launches Ariel 1

» 8 April 1966: NASA launches the first
Orbital Astronomical Observatory (OAO)

« 11 April 1966: OAO-1's batteries die

» 1968: NASA proposes Large Space
Telescope, to launch in 1979

» 1974: Congress zeroes funding for LST

« Two days later: Astronomers start
lobbying Congress

» 1977: Congress approves LST funding .
at ¥ original cost. NASA reduces program %
» 1979 Perkin-Elmer starts work on the F
primary mirror




Optical Telescope Assembly
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Hubble Timeline Launch Date: Oct 1984

« 1981: Perkin-Elmer finishes polishing Budget: $36 million

main mirror, but full Optical Telescope
Assembly isn’'t done
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Hubble Timeline

« 1981: Perkin-Elmer finishes polishing
main mirror, but full Optical Telescope
Assembly isn’t done

» 1982: Schedule slips

» 1982: Perkin-Elmer averages 1 month
delay for every 3 months of work.
Sometimes day-for-day slip.

« Summer 1985: 30% over budget and
3 months behind schedule

» 28 Jan 1986: Challenger disaster
grounds Shuttle fleet and strands Hubble
» 1988: Shuttle flights resume

» 24 April 1990: Hubble launches

Launch Date: Set+1584 Apr1585
Mar1986 Sep1986 2721990

Budget: $36-mition $33+5bHken-
$2.5 billion
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Totally fixable!
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Hubble Constant



Shoemaker-Levy 9



Servicing Missions

Servicing Mission 1  (Dec 1993): COSTAR, new solar arrays, four new gyros,
new computers, boosted the orbit

Servicing Mission 2 (Feb 1997). New spectrographs, replaced reel-to-reel
tapes with solid state recorder, boosted the orbit

Servicing Mission 3A (Dec 1999): Four gyros had failed, so they rushed the
mission to replace all six gyros and put in a new computer (rad-hardened Intel
486)

Servicing Mission 3B (Mar 2002): New camera, new solar arrays that allowed
all instruments to run simultaneously



Hubble and ISS Orbits




Seeing Where Something Is



Testing a Computer Nav System



Totally Random Lolcat



