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MAS News!

The results are in and
congratulations to the new
officers of the Michiana
Astronomical Society!

President:

Rutiv Craft

Vice-President:

Linda Marks

Secretary:
Jerry
Kawrscony
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July 5: Observing at Potawatomi
July 10: First Quarter Moon

July 18: Full Moon

July 21: MAS meeting, 7:00 PM
July 25: Last Quarter Moon
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Aug 1: New Moon
Aug 1: New Moon Observing, Potawatomi
Aug 8: First Quarter Moon
Aug 16: Full Moon
Aug 18: MAS Meeting, 7:00 PM
Aug 23: Last Quarter Moon
Aug 30: New Moon
Aug 30: New Moon Observing, Potawatomi
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Death of a Supergiant

By all outward
appearances, the red
supergiant appeared
normal. But below the
surface, hidden from
probing eyes, its core
had already collapsed
into an ultra-dense

neutron star, sending a Red Supergiant, from
shock wave racing the Internet
outward from the star’s Encyclopedia of
center at around 50 .

Science.

million kilometers per
hour.

The shock wave superheated the plasma in its
path to almost a million degrees Kelvin, causing
the star to emit high-energy ultraviolet (UV)
radiation. About six hours later, the shock wave
reached the star’s surface, causing it to explode
in a Type IIP supernova named SNLS-04D2dc.

Long before the explosion’s visible light was
detected by telescopes on Earth, NASA’s Galaxy
Evolution Explorer (GALEX) space telescope
captured the earlier pulse of UV light —
scientists’ first glimpse of a star entering its
death throes.

“This UV light has traveled through the star at
the moment of its death but before it was blown
apart,” explains Kevin Schawinski, the
University of Oxford astrophysicist who led the
observation. “So this light encodes some
information about the state of the star the
moment it died.”

And that’s exactly why astronomers are so
excited. Observing the beautiful nebula left
behind by a supernova doesn’t reveal much
about what the star was like before it exploded;
most of the evidence has been obliterated.
Information encoded in these UV "pre-flashes”

Michiana Astronomical Society

July, 2008

could offer scientists an unprecedented window
into the innards of stars on the verge of
exploding.

In this case, Schawinski and his colleagues
calculated that just before its death, the star
was 500 to 1000 times larger in diameter than
our sun, confirming that the star was in fact a
red supergiant. "We’ve been able to tell you the
size of a star that died in a galaxy several billion
light-years away,” Schawinski marvels.

“"GALEX has played a
very important role in
actually seeing this for a
few reasons,” Schawinski
says. First, GALEX is a
space telescope, so it
can see far-UV light
that’s blocked by Earth’s
atmosphere.

Also, GALEX is designed to take a broad view of
the sky. Its relatively small 20-inch primary
mirror gives it a wide, 1.2-degree field of view,
making it more likely to catch the UV flash
preceding a supernova.

With these advantages, GALEX is uniquely
equipped to catch a supernova before it
explodes. “Just when we like to see it,”
Schawinski says.

For more information, visit
www.galex.caltech.edu, “Ultraviolet Gives View
Inside Real ‘Death Star’.” Kids can check out
how to make a mobile of glittering galaxies at
spaceplace.nasa.gov/en/kids/galex_makel.sht
ml .

(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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Sequence of images shows supernova start to
finish. The top left image shows the galaxy before
the supernova. At top right, the bright UV flash
called the shock breakout indicates a red
supergiant has collapsed. At bottom left, moments
later, the flash is mostly gone. As the debris
expands, it heats up again and becomes brighter
(bottom right). The supernova became 10 times
the size of the original over the following few
days, thus becoming visible to supernova hunters.

Stars in their eyes

An armchair astronomer discovers something
very odd

The task of peering into the cosmos and
discovering strange new galaxies sounds like a
job for astronomers armed with big and very
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expensive telescopes. But almost a year ago
that all changed when a group of stargazers
decided to ask the public to help in a project to
explore the northern sky.

The Sloan Digital Sky Survey had been looking
in this part of space for 16 years, producing so
much information that astronomers assumed
they would never get through it. So the public
was let loose, to help sort what they had found.
The scheme is called the Galaxy Zoo project.

It was so popular, says Alex Szalay, an
astronomer at John Hopkins University,
Maryland, that the computer servers on which
the project ran “literally overheated and blew a
fuse”. More important, within a month of the
opening, Hanny van Arkel, a physics teacher
from the Netherlands, posted a message on the
zoo’s forum about some strange blue stuff she
had spotted and asked what it might be.

By January the zoo’s professional keepers had
started to pay attention to what the teacher had
called a voorwerp, the Dutch word for object.
Now it is becoming famous. William Keel, an
astronomer at the University of Alabama, took
another picture of the voorwerp and suggested
that the human eye would probably see it as
green, rather than blue as in the original
picture. It also has a giant hole at its centre.

(Image credit: Galaxy Zoo project)

What this object might be was a complete
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mystery at first. It was initially thought to be a
distant galaxy, says Chris Lintott, an Oxford
University astronomer involved in the project.
But after further study astronomers realised
that there were no stars in it, and so it must be
a cloud of gas. But why the gas was so hot
(about 15,000°C) was a mystery, because there
seemed to be no stars to heat it up.

Now, in a posting on the Galaxy Zoo blog, Dr
Keel and Dr Lintott suggest that the galaxy right
next door to the voorwerp used to be a quasar
(a very bright active galactic nucleus) that has
since eaten up all its fuel. This quasar lit up the
nearby gas, and although the quasar has since
gone out, the light from it is still travelling to
the object. The blob, says Dr Lintott, sees the
galaxy as it was 40,000 years ago. This makes
the voorwerp a sort of light echo but on a
massive scale. Smaller light echoes have been
seen around supernovae. As for the giant hole,
Dr Lintott has “no sensible explanation” for that
at the moment and needs to wait for more
telescope time.

The weird blob could become immortalised as
Hanny’s Voorwerp, the name given to the object
in a paper Dr Lintott and his colleagues are
submitting to the Monthly Notices of the Royal
Astronomical Society. And towards the end of
the year, if the mission to service the Hubble
telescope goes as planned, a high-quality image
of the voorwerp could emerge.

Earlier projects in distributed computing, such
as SETI@home, which searched for
extraterrestrial life, have used the power of
millions of home computers. But more recently,
scientists have begun to realise that distributed
human brain power itself can be a useful
commodity, as in working out the shape of
proteins. Dr Szalay says that the voorwerp
episode has shown how immensely valuable the
public can be.

When the data were put online Dr Szalay
thought it was only a matter of time before
someone made a big discovery. "It just
happened much faster than we thought.” In the
past year 40m classifications of galaxies have
been submitted on 1m galactic objects in the
Galaxy Zoo. Dr Lintott says that the project has
proved that the public en masse is as good as
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professional astronomers at classifying galaxies.

The next step is to ask people to do more
complicated things, such as keeping an eye out
for weird objects, which is bound to appeal to
armchair astronomers. Hanny’s object had been
there for decades, unnoticed in the astronomical
archives. The idea now is for the public to
explore strange new galaxies; to seek out new
voorwerps and to boldly go where no amateur
has gone before.

(From The Economist print edition, June 26™,
2008)

Basics of the HR diagram

In a Hertzsprung-Russell diagram, each star is
represented by a dot. One uses data from lots
of stars, so there are lots of dots. The position
of each dot on the diagram corresponds to the
star's luminosity and its temperature

« The vertical position represents the star's
luminosity.

- The horizontal position represents the
star's surface temperature.
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Sometimes the labels are a little different:

- The vertical position represents the star's
luminosity.
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« This could be the luminosity in
watts.
« More commonly it is in units of
the Sun's luminosity.
« In either case, a " "ratio scale" is
used.
- Absolute magnitude is also
commonly used.
« The horizontal position represents the
star's surface temperature.
- Sometimes this is labelled in by
the temperature in Kelvins.
« Highest temperatures go to
the left. (It's traditional.)
« Normally the temperature
is given using a " "ratio
scale."
+ Sometimes the stars spectral
class (OBAFGKM) is used.
+ One could also use a measure of
color as seen through filters.

What one sees in the HR
diagram

When data on the nearest stars to us or
stars in a cluster are plotted in a HR
diagram:

- main sequence
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Brightness, size, and the HR
diagram

We expect a relation between
temperature and luminosity. How does
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that show up in the HR diagram?

Mass and the HR diagram

There is a relation between mass and
luminosity.

Conclusion

Based on this evidence, we conclude

« Stars spend most of their lives as
main sequence stars.

« During its lifetime, the surface
temperature and luminosity stays
pretty much constant.

+ Something else could
happen in the star birth
process.

« Something else could
happen in the star death
process.

« The star's mass determines what
the temperature and luminosity is
during the star's main sequence
lifetime.

+ More mass -> hotter.

« More mass -> more
luminous.

+ Also, more mass -> bigger.
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Davison E. Soper, Institute of Theoretical
Science, University of Oregon, Eugene
OR 97403 USA
soper@bovine.uoregon.edu
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