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PARTIAL INGREDIENTS FOR DNA AND
PROTEIN FOUND AROUND STAR

NASA’s Spitzer Space Telescope has discovered some of
life’s most basic ingredients in the dust swirling around a
young star. The ingredients — gaseous precursors to DNA and
protein — were detected in the star’s terrestrial planet zone, a
region where rocky planets such as Earth are thought to be
born.

The findings represent the first time that these gases, called
acetylene and hydrogen cyanide, have been found in a
terrestrial planet zone outside of our own.

“This infant system might look a lot like ours did billions of
years ago, before life arose on Earth,” said Fred Lahuis of
Leiden Observatory in the Netherlands and the Dutch space
research institute called SRON. Lahuis is lead author of a
paper to be published in the Jan. 10 issue of the Astrophysical
Journal Letters.

Lahuis and his colleagues spotted the organic, or carbon-
containing, gases around a star called IRS 46. The star is in the
Ophiuchus (pronounced OFF-ee-YOO-kuss), or “snake
carrier,” constellation about 375 light-years from Earth. This
constellation harbors a huge cloud of gas and dust in the
process of a major stellar baby boom. Like most of the young
stars here and elsewhere, IRS 46 is circled by a flat disk of
spinning gas and dust that might ultimately clump together to
form planets.

When the astronomers probed this star’s disk with Spitzer’s
powerful infrared spectrometer instrument, they were
surprised to find the molecular “barcodes” of large amounts of
acetylene and hydrogen cyanide gases, as well as carbon
dioxide gas. The team observed 100 similar young stars, but
only one, IRS 46, showed unambiguous signs of the organic
mix.

5 9th January 2006

“The star’s disk was oriented in just the right way to allow us
to peer into it,” said Lahuis.

The Spitzer data also revealed that the organic gases are hot.
So hot, in fact, that they are most likely located near the star,
about the same distance away as Earth is from our sun.

“The gases are very warm, close to or somewhat above the
boiling point of water on Earth,” said Dr. Adwin Boogert of
the California Institute of Technology, Pasadena. “These high
temperatures helped to pinpoint the location of the gases in the
disk.”

Organic gases such as those found around IRS 46 are found in
our own solar system, in the atmospheres of the giant planets
and Saturn’s moon Titan, and on the icy surfaces of comets.
They have also been seen around massive stars by the
European Space Agency’s Infrared Space Observatory, though
these stars are thought to be less likely than sun-like stars to
form life-bearing planets.

Here on Earth, the molecules are believed to have arrived
billions of years ago, possibly via comets or comet dust that
rained down from the sky. Acetylene and hydrogen cyanide
link up together in the presence of water to form some of the
chemical units of life’s most essential compounds, DNA and
protein. These chemical units are several of the 20 amino acids
that make up protein and one of the four chemical bases that
make up DNA.

“If you add hydrogen cyanide, acetylene and water together in
a test tube and give them an appropriate surface on which to
be concentrated and react, you’ll get a slew of organic
compounds including amino acids and a DNA purine base
called adenine,” said Dr. Geoffrey Blake of Caltech, a co-
author of the paper. “And now, we can detect these same
molecules in the planet zone of a star hundreds of light-years
away.”

Follow-up observations with the W.M. Keck Telescope atop
Mauna Kea in Hawaii confirmed the Spitzer findings and
suggested the presence of a wind emerging from the inner
region of IRS 46’s disk. This wind will blow away debris in
the disk, clearing the way for the possible formation of Earth-
like planets.

NASA PREPARES FOR RETURN OF
INTERSTELLAR CARGO

NASA’s Stardust mission is nearing Earth after a 2.88 billion
mile round-trip journey to return cometary, and interstellar
dust particles, back to Earth. Scientists believe the cargo will



help provide answers to fundamental questions about comets
and the origins of the solar system.

The velocity of the sample return capsule, as it enters the
Earth’s atmosphere at 28,860 mph, will be the fastest of any
human-made object on record. It surpasses the record set in

May 1969 during the return of the Apollo 10 command
module. The capsule is scheduled to return on Jan. 15.

OBSERVING GUIDE

Mercury is visible at the start of the month, just before dawn
low in the SSE in Ophiuchus. It will become less visible as the
month progress as it undergoes superior conjunction on the
26th.

Venus sets approximately two hours after the Sun at the start
of the month and is obvious low in the SSW. It undergoes
inferior conjunction on the 13" and will appear as a morning
object by the end of the month just before dawn in the SE.

Mars has faded significantly since its opposition in November
but is still worth observing at magnitude —0.6 in the early
stages of the month. By the end of the month its magnitude
slips to +0.2. It can be found in Aries and even by the end of
the month only sets at 02:46.

Jupiter is improving all the time and whilst it only rises at
03:30 at the start of the month, by the end of the month this
has improved with the giant planet rising just before 02:00. It
can be found in Libra with its magnitude at the start of the
month being —1.8 improving to —2.0 by the end of the month.

Saturn is the one to watch this month with it undergoing
opposition on the 27™. It will be of a magnitude of —0.2 by that
time. It can be found in Cancer and by the 31% will actually
appear within the area of the Beehive Cluster or M44. Look
out for Saturn’s rings; a beautiful sight through a telescope.

Uranus is visible in the early stages of the month in Aquarius
at magnitude +5.9 but will be lost to the evening twilight by
the end of the month. Neptune is not readily placed for
observation this month.

Pluto becomes visible by the end of the month, rising three
hours before the Sun. Look for it one degree to the SE of Xi
Serpentis. However, it will be magnitude +14, so will be one
for the larger scopes.

The current lunar cycle began on New Year’s Eve with a
New Moon and will end on the 27" with the full moon
occurring on the 14™.

January also sees the Quadrantid meteor shower peaked on
the 3" and is known for a ZHR of around 100. The meteors
are very quick and faint, so a good dark site is essential.
Although the peak has now passed, there could be some
activity still, so have a look. The radiant for the shower isin N
Bootes, which is in the NW.

Deep Sky Objects this month must include M42, the Orion
Nebula — a fantastic object through a telescope, other
highlights are M44 and M45, the Beehive Cluster and the
Pleiades in Cancer and Taurus respectively. Also the Hyades
in Taurus is worth a look as are the three open clusters M36-
38 in Auriga.

Finally check out www.heavens-above.com for the latest
passes of the ISS.

PLUTO - COLDER THAN IT SHOULD BE

Cambridge, MA - Mercury is boiling. Mars is freezing. The
Earth is just right. When it comes to the temperatures of the
planets, it makes sense that they should get colder the farther
away they are from the Sun. But then there is Pluto. It has
been suspected that this remote world might be even colder
than it should be. Smithsonian scientists now have shown this
to be true.

Scientists continue to discuss whether Pluto is a planet or
should be considered a refugee from the Kuiper belt.
Whatever its classification, Pluto and its moon Charon are
certain to harbor secrets about the early history of planet

formation. Charon is roughly half the diameter of the planet
itself, and they form a unique pair in our solar system. How
they came to be together remains a mystery.

Located thirty times farther away from the Sun than the Earth,
sunlight reaching the surface of Pluto is feeble at best, with
daytime resembling dark twilight here at home. Pluto's
temperature varies widely during the course of its orbit since
Pluto can be as close to the sun as 30 astronomical units (AU)
and as far away as 50 AU. (An AU is the average Earth-Sun
distance of 93 million miles.) As Pluto moves away from the
Sun, its thin atmosphere is expected to freeze and fall to the
surface as ice.

Reflected sunlight gathered with instruments such as the Keck
telescope in Hawaii and the Hubble Space Telescope
suggested the surface of Pluto might be colder than it should
be, unlike Charon's. However, no telescope capable of directly
measuring their thermal emission (their heat) was able to peer
finely enough to distinguish the two bodies. Their close
proximity presented a formidable challenge since they are
never farther apart than 0.9 arcseconds - about the length of a
pencil seen from 30 miles away.

Now, for the first time, Smithsonian astronomers using the
Sub-millimeter Array (SMA) on Mauna Kea in Hawaii have
taken direct measurements of thermal heat from both worlds
and found that Pluto is indeed colder than expected, colder
even than Charon.

"We all know about Venus and its runaway greenhouse
effect,” said Mark Gurwell of the Harvard-Smithsonian Center
for Astrophysics (CfA), co-author on this study along with
Bryan Butler of the National Radio Astronomy Observatory.
"Pluto is a dynamic example of what we might call an anti-



greenhouse effect. Nature likes to leave us with mysteries -
and this was a big one."

During the observations, the SMA utilized its most extended
configuration to obtain high-resolution interferometric data,
allowing separate “thermometer" readings for Pluto and
Charon. It found that the temperature of the ice-covered
surface of Pluto was about 43 K (-382 degrees F) instead of
the expected 53 K (-364 degrees F), as on nearby Charon. This
fits the current model that the low temperature of Pluto is
caused by equilibrium between the surface ice and its thin
nitrogen atmosphere, not just with the incoming solar
radiation. Sunlight (energy) reaching the surface of Pluto is
used to convert some of the nitrogen ice to gas, rather than
heat the surface. This is similar to the way evaporation of a
liquid can cool a surface, such as sweat cooling your skin.

"These results are really exciting and fun as well,” said
Gurwell. "Imagine taking something's temperature from
almost three billion miles away without making a house call!"

DISCOVERY OF A LARGE KUIPER-BELT OBJECT
WITH AN UNUSUAL ORBIT.

A team of astronomers working in Canada, France and the
United States have discovered an unusual small body orbiting
the Sun beyond Neptune, in the region astronomers call the
Kuiper belt. This new object is twice as far from the Sun as
Neptune and is roughly half the size of Pluto. The body,
temporarily code-named "Buffy", has a highly unusual orbit
which is difficult to explain using previous theories of the
formation of the outer Solar System.

Currently 58 astronomical units from the Sun (1 astronomical
unit, or AU, is the distance between the Earth and the Sun),
the new object never approaches closer than 50 AU, because
its orbit is close to circular. Almost all Kuiper-belt objects
discovered beyond Neptune are between 30 AU and 50 AU
away. Beyond 50 AU, the main Kuiper-belt appears to end,
and what few objects have been discovered beyond this
distance have all been on very high eccentricity (non-circular)
orbits.

Most of these high-eccentricity orbits are the result of Neptune
"flinging” the object outward by a gravitational slingshot.
However, because this new object does not approach closer
than 50 AU, a different theory is needed to explain its orbit.
Complicating the problem, the object's orbit also has an
extreme tilt, being inclined (tilted) at 47 degrees to the rest of
the Solar System.

http://www.cfht.hawaii.edu/

IFAS ASTRONOMER OF THE YEAR 2005

CONGRATULATIONS go to EAAS Member Martin
McKenna for receiving the IFAS astronomer of the year award
for 2005. His tireless observing and dedication to astronomy is
well known and this award is greatly deserved.

Martin has also recently started a nova patrol and has observed
many atmospheric phenomena including the Gegenshein and
many lunar and solar haloes, upper tangential arcs and much
more. His most recent observing includes seeing Asteroid
Vesta naked eye.

Also in the nominations were John McConnell, Michael
O'Connell, Dave McDonald, and Conor McDonald. One look
at the EAAS Forum (on which Martin regularly posts his
monthly observing highlights) goes to show the time and
effort he spends in comet hunting and deep sky observing.

Congratulations Martin and Dark Skies for 2006

JUST IN...
(AAS Press Release)

Ul Researchers Discover Star Orbiting A 'Medium-Sized'
Black Hole

University of lowa researchers have found a star orbiting a
"medium-sized" black hole -- about 1,000 times more massive
than the sun -- in the nearby starburst galaxy M82, a
development that may help explain how medium-sized black
holes form and evolve, according to a paper to be published in
the Jan. 5 issue of Science Express, the online version of the
journal Science.

Philip Kaaret, associate professor in the Ul College of Liberal
Arts and Sciences Department of Physics and Astronomy,
made the discovery indirectly, by detecting modulations in X-
rays produced by the black hole. His associates in the work
were assistant professor Cornelia Lang and student Melanie
Simet, a senior from Cedar Falls, lowa.

"We discovered that the X-rays from the black hole get
repeatedly brighter and dimmer every 62 days," he said. "This
told us that the companion star orbiting around the black hole
makes one orbit every 62 days. This, in turn, told us that the
companion star has to be a giant star -- a phase in the
evolution of a star when it becomes extremely bloated."”

Kaaret said that the discovery may help confirm the existence
of a class of black holes having a mass between 100 and
10,000 times that of the sun. That would make the objects
larger than black holes produced by the collapse of a single
normal star and smaller than the supermassive black holes
found at the centers of galaxies.

"The discovery also explains why this black hole is so bright
in X-rays. It's because the black hole can pull gas directly off
from the outer layers of the giant star,” Kaaret said.

The Ul researchers, who used an x-ray telescope called the
"Proportional Counter Array on NASA's Rossi X-Ray Timing
Explorer,” note that their discovery will await validation by
new observations to be made with the Proportional Counter
Avrray and other X-ray telescopes.
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