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What Happened to Comet Holmes?
by Dr. Tony Phillips
One year after Comet 17P/Holmes shocked onlookers by exploding in the night sky, researchers are beginning to understand what happened.
“We believe that a cavern full of ice, located as much as 100 meters beneath the crust of the
comet’s nucleus, underwent a change of phase,” says Bill Reach of NASA's Spitzer Science
Center at the California Institute of Technology. “Amorphous ice turned into crystalline ice”
and, in the transition, released enough heat to cause Holmes to blow its top.
Anyone watching the sky in October 2007 will remember how the comet brightened a million-fold to naked-eye visibility. It looked more like a planet than a comet—strangely
spherical and utterly lacking a tail. By November 2007, the expanding dust cloud was larger
than Jupiter itself, and people were noticing it from brightly-lit cities.
Knowing that infrared telescopes are particularly sensitive to the warm glow of comet dust,
Reach and colleague Jeremie Vaubaillon, also of Caltech, applied for observing time on the
Spitzer Space Telescope—and they got it. “We used Spitzer to observe Comet Holmes in
November and again in February and March 2008,” says Reach.
The infrared glow of the expanding dust cloud told the investigators how much mass was involved and how fast the material was moving. “The energy of the blast was about 1014 joules
and the total mass was of order 1010 kg.” In other words, Holmes exploded like 24 kilotons
of TNT and ejected 10 million metric tons of dust and gas into space.
These astonishing numbers are best explained by a subterranean cavern of phase-changing
ice, Reach believes. “The mass and energy are in the right ballpark,” he says, and it also explains why Comet Holmes is a “repeat exploder.”
Another explosion was observed in 1892. It was a lesser blast than the 2007 event, but
enough to attract the attention of American astronomer Edwin Holmes, who discovered the
comet when it suddenly brightened. Two explosions (1892, 2007) would require two caverns. That’s no problem because comets are notoriously porous and lumpy. In fact, there
are probably more than two caverns, which would mean Comet Holmes is poised to explode
again.
When?
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“The astronomer who can answer that question will be famous!” laughs Vaubaillon.
“No one knows what triggered the phase change,” says Reach. He speculates that maybe a
comet-quake sent seismic waves echoing through the comet’s caverns, compressing the ice
and changing its form. Or a meteoroid might have penetrated the comet’s crust and set
events in motion that way. “It’s still a mystery.”
But not as much as it used to be.
.

Comet Holmes as imaged by the multiband imaging photometer (MIPS) on the Spitzer
Space Telescope. The enhanced contrast image at the right shows the comet’s outer shell
and mysterious filaments of dust.
See more Spitzer images of comets and other heavenly objects at www.spitzer.caltech.edu. Kids and grownups
can challenge their spatial reasoning powers by solving Spitzer infrared “Slyder” puzzles at http://spaceplace.
nasa.gov/en/kids/spitzer/slyder
This article was provided by the Jet Propulsion Laboratory, California Institute of Technology, under a contract with the National Aeronautics and Space Administration.
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Vision of IAY 2009:
The vision of the International Year of Astronomy (IYA2009)
is to help the citizens of the world rediscover their place in
the Universe through the day- and night time sky, and thereby
engage a personal sense of wonder and discovery. All humans
should realize the impact of astronomy and basic sciences on
our daily lives, and understand better how scientific knowledge
can contribute to a more equitable and peaceful society.
The International Year of Astronomy (IYA2009) will be a
global celebration of astronomy and its contributions to society and culture, highlighted by the 400th anniversary of the
first use of an astronomical telescope by Galileo Galilei. The aim of the Year is to
stimulate worldwide interest, especially among young people, in astronomy and science
under the central theme “The Universe, Yours to Discover”. IYA2009 events and activities will promote a greater appreciation of the inspirational aspects of astronomy
that embody an invaluable shared resource for all nations.

http://www.astronomy2009.org/

Need a job?
SMAS has an immediate vacancy.
Become the next Editor of SCRAPS
Learn to use Microsoft Publisher (you will be taught)
No pay, no benefits, plenty of headaches.
You must have your own computer.
Internet connection required. It really needs to be high speed.
Remember, hardship builds character.
Become all you can be!
Contact Scott Byers, SMAS President

December 2008
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UTK—roof of Neilson Physics Building
on The Hill at UT
1st & 3rd Fridays
TAO —Tamke-Allan Observatory
Public Stargaze
Watts Bar Lake, Roane County
1st & 3rd Saturdays

