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Tank meets SRBs
Inside the L& e
Vehicle

Assembly

Building, the

external fuel tank for
the STS-121 space
shuttle mission is
hoisted into position
for attachment with
the twin solid rocket
boosters atop a mobile
launch platform. The
tank, ET-119, will carry
the liquid oxygen and
liquid hydrogen to feed
Discovery's three main
engines during launch.

m Play video

Discovery payload
bay

In preparation
for space
shuttle
Discovery's
departure from its
Orbiter Processing
Facility hangar for
rollover to the Vehicle
Assembly Building and
mating with the tank
and boosters, the
ship's 60-foot long
payload bay doors are
swung shut.
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Progress docking

Take a virtual
ride aboard the 2

Russian

Progress 21P

cargo freighter as it
docks with the
International Space
Station. This movie
captures the final
approach and
successful linkup from
a camera on the
Progress craft's nose.
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Docking
Atlas 5 launches

ASTRA

The Lockheed

Martin Atlas 5 .
rocket blasts

Hubble provides spectacular
detail of a comet's breakup

SPACE TELESCOPE SCIENCE INSTITUTE NEWS RELEASE
Posted: April 27, 2006

NASA's Hubble Space Telescope is providing astronomers
with extraordinary views of comet
73P/Schwassmann-Wachmann 3, which is falling apart right
before our eyes. Recent Hubble images have uncovered many
more fragments than have been reported by ground-based
observers. These observations provide an unprecedented
opportunity to study the demise of a comet nucleus.

Comet T3P/Schwassmann-Wachmann 3 HST = ACSWFC
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Mutchler and Z. Levay (STScl); Credit for ground-based image: G.
Rhemann and M. Jager
Download larger image version here

Amateur and professional astronomers around the world have
been tracking for years the spectacular disintegration of
73P/Schwassmann-Wachmann 3. As it plunges toward a June
6th swing around the Sun, the comet will pass Earth on May
12th, at a distance of 7.3 million miles, or 30 times the
distance between Earth and the Moon.

The comet is currently comprised of a chain of over three
dozen separate fragments, named alphabetically, stretching
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Take a virtual ride aboard
the Russian Progress 21P
cargo freighter as it docks
with the International
Space Station on
Wednesday.
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off with the European
ASTRA 1KR television
broadcast satellite
right on time April 20
from Complex 41 at
Cape Canaveral Air
Force Station.
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STS-51A: Daring
mission
Soon after the

Palapa and ’t .
Westar T

communications
satellites got stranded
in worthless orbits
following their
deployment from
shuttle Challenger in
February 1984,
planners began
devising a rescue
mission to launch that
November. The
STS-51A flight of
shuttle Discovery is
arguably one of the
most daring and
complex space
missions ever
attempted. The crew
successfully launched
two communications
satellites and then
retrieved Palapa and
Westar during
extraordinary
spacewalks using
jet-propelled
backpacks and
hands-on muscle
power. Watch the
amazing flight unfold
with narration by the
crew in this post-flight
film.
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Memories of STS-1

In the
continuing 25th (LIS
anniversary

celebration of

STS-1, this program
looks at the
engineering challenges
behind development of
the space shuttle and
performing the first
flight from Mission
Control. This panel
includes Milt Heflin, the
STS-1 ascent/entry
electrical power system
flight controller, former
space shuttle program
manager Bob
Thompson, former
orbiter project
manager Aaron Cohen,

across several degrees on the sky. (The Sun and Moon each
have an apparent diameter of about 1/2 of a degree.)
Ground-based observers have noted dramatic brightening
events associated with some of the fragments (as shown in the
bottom frame) indicating that they are continuing to break-up
and that some may disappear altogether.

Hubble caught two of the fragments, B and G, (top frames)
shortly after large outbursts in activity. Hubble also
photographed fragment C (not shown), which was less active.
The resulting images reveal that a hierarchical destruction
process is taking place, in which fragments are continuing to
break into smaller chunks. Several dozen "mini-fragments"
are found trailing behind each main fragment, probably
associated with the ejection of house-sized chunks of surface
material that can only be detected in these very sensitive and
high-resolution Hubble images.

Sequential Hubble images of the B fragment, taken a few days
apart, suggest that the chunks are pushed down the tail by
outgassing from the icy, sunward-facing surfaces of the
chunks, much like space-walking astronauts are propelled by
their jetpacks. The smaller chunks have the lowest mass, and
so are accelerated away from the parent nucleus faster than
the larger chunks. Some of the chunks seem to dissipate
completely over the course of several days.

Deep-freeze relics of the early solar system, cometary nuclei
are porous and fragile mixes of dust and ices. They can be
broken apart by gravitational tidal forces when they pass near
large bodies (for example, Comet Shoemaker-Levy 9 was torn
to pieces when it skirted near Jupiter in 1992, prior to
plunging into Jupiter's atmosphere two years later). They can
also fly apart from rapid rotation of the nucleus, break apart
because of thermal stresses as they pass near the Sun, or
explosively pop apart like corks from champagne bottles due
to the outburst of trapped volatile gases.

"Catastrophic breakups may be the ultimate fate of most
comets," says planetary astronomer Hal Weaver of the Johns
Hopkins University Applied Physics Laboratory, who led the
team that made the recent Hubble observations and who used
Hubble previously to study the fragmentations of comets
Shoemaker-Levy 9 in 1993-1994, Hyakutake in 1996, and
1999 S4 (LINEAR) in 2000. Analysis of the new Hubble data,
and data taken by other observatories as the comet approaches
the Earth and Sun, may reveal which of these breakup
mechanisms are contributing to the disintegration of
73P/Schwassmann-Wachmann 3.

German astronomers Arnold Schwassmann and Arno Arthur
Wachmann discovered this comet during a photographic
search for asteroids in 1930, when the comet passed within
5.8 million miles of the Earth (only 24 times the Earth-Moon
distance). The comet orbits the Sun every 5.4 years, but it was
not seen again until 1979. The comet was missed again in
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Neil Hutchinson, the
STS-1 ascent flight
director, and
astronauts John Young
and Bob Crippen.
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STS-1 anniversary
event

This 25th
anniversary
celebration of
the first space
shuttle launch took
place April 12 at Space
Center Houston.
Speakers included
Johnson Space Center
Director Mike Coats,
NASA Administrator
Mike Griffin,
Congressman Tom
Delay, Senator Kay
Bailey Hutchison,
STS-1 commander
John Young and pilot
Bob Crippen.
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New lunar mission
During this

NASA news i
conference on |l
April 10,

agency officials unveil
the Lunar Crater
Observation and
Sensing Satellite, or
LCROSS, that will
launch piggyback with
the Lunar
Reconnaissance Orbiter
spacecraft in October
2008. LCROSS will use
the launch vehicle's
spent upper stage to
crash into the moon's
south pole in an
explosive search for
water.
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LCROSS mission
plan

Daniel
Andrews, the s
LCROSS project

manager from

NASA's Ames Research
Center, narrates this
animation depicting
the mission from
launch through impact
on the lunar surface.

m Play video
STS-1 crew looks
back

entertaining
program,

1985 but has been observed every return since then.

During the fall of 1995, the comet had a huge outburst in
activity and shortly afterwards four separate nuclei were
identified and labeled "A", "B", "C", and "D", with "C" being
the largest and the presumed principal remnant of the original
nucleus. Only the C and B fragments were definitively
observed during the next return, possibly because of the poor
geometry for the 2000-2001 apparition. The much better
observing circumstances during this year's return may be
partly responsible for the detection of so many new fragments,
but it is also likely that the disintegration of the comet is now
accelerating. Whether any of the many fragments will survive
the trip around the Sun remains to be seen.

Besides Weaver, the other members of the Hubble observing
team are: Carey Lisse (JHU/APL), Philippe Lamy
(Laboratoire d'Astronomie Spatiale, France), Imre Toth
(Hungarian Academy of Sciences), William Reach
(IPAC/Caltech), and Max Mutchler (STScI).

The Hubble Space Telescope is an international cooperative
project between NASA and the European Space Agency. The
Space Telescope Science Institute in Baltimore conducts
Hubble science operations. The Institute is operated for
NASA by the Association of Universities for Research in
Astronomy, Inc., Washington.
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