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Hunt i1s on for “Killer” third star
In BD+20 307 binary system

In September, it was announced the Chandra X-ray Observatory had spotted something very odd
about BD+20 307. The binary system appeared to have a dusty disk surrounding it, indicative of a
young, planet-forming system a fraction of the age of the Solar System. However, it was well known
that the binary was actually several billion years old. It turns out that this disk was created by a
rare planetary event; a cataclysmic planetary collision.

Above: Artists impression of a huge planetary collision.

In September, it was announced
the Chandra X-ray Observatory had
spotted something very odd about
BD+20 307. The binary system
appeared to have a dusty disk
surrounding it, indicative of a
young, planet-forming system a
fraction of the age of the Solar
System. However, it was well
known that the binary was actually
several billion years old. It turns out
that this disk was created by a rare
planetary event; a cataclysmic
planetary collision.

Recently at the AAS conference in
Long Beach, | attended the
"Extrasolar Planets" session to
listen in on more results from
Hubble about the exciting
exoplanet discoveries in Novem-
ber... however, for me, the most
captivating talk was about the
strange, dusty old binary and the
future detective work to be carried
out to track down a planet Killer...

The talks by astrophysicists working
with the optical Hubble data were
superb, showing off some of the
science behind last years spate of
direct observations of exoplanets,
particularly the massive planet
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orbiting the star Fomalhaut,
shaping a scattered disk of
dust. However, there was no
further news to report, apart
from some cool numerical models
the scientists will be using to
characterise Fomalhaut b and a
very interesting talk about the
predicted lifetimes of exoplanets
undergoing tidal stresses (which,
unfortunately, 1 missed the first
five minutes of as | got lost in the
Long Beach Convention Center).

The one presentation that did
pique my interest was Ben
Zuckerman's review of the progress
being made in the study of
BD+20 307. A few months ago,
this piece of research caused a
huge amount of interest as it
provided the first piece of evidence
of a huge, rocky planetary collision
in the star system 300 light years
away. Naturally, many news
sources ran with article titles like:
Is this what the Solar System
would look like after Earth was hit
by another planetary body? As
Zuckerman pointed out, the fact
that the group used an artist
impression of a colliding Earth-like
body (plus land masses and
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oceans, as pictured top) was no
accident. BD+20 307 is certainly at
an age when oceans might have
formed and life~as Zuckerman
morbidly conjectured—-may have
thrived. Not for any longer...

Usually when we observe dust
around a star, we can assume that
it is a planet-forming star system
that is fairly young. Conversely, as |
found out to great depth in the
conference, very old white dwarf
systems can reveal a lot about their
past planetary population when
their dusty contaminants are
studied. However, the dust
contained in the BD+20 307 system
is a puzzle. Astronomers had
discovered a system, of comparable
age to ours with a large amount of
warm dust (T~500K). A system of
that age will have long since
expelled (via stellar wind pressure)
or accreted any left-over dust
from the planet-forming stages.
Therefore, the only remaining
explanation is that a rocky body
collided with another, ejecting a
huge amount of micron-sized warm
dust particles.

So is this what the Solar System
would look like after Earth is
shattered by another planet? Possi-
bly. Zuckerman then pushed into
some work being done to under-
stand how the planetary collision
could have happened in the first
place. After all, the planets in our
Solar System have settled into long-
term stable orbits, any planet in
BD+20 307 will have the same
qualities. There were some ques-
tions as to whether the binary stars
may have contributed to destabiliz-
ing the system, but Zuckerman
quickly argued against this idea as
the binary has such a tight orbit
(with an orbital period of only 3.5
days), the destroyed planet will
have found a stable orbit far from
any gravitational variations.

So what could have caused the
carnage in BD+20 307? We know
that massive planetary bodies exert
a huge gravitational pull on their
host star and other planets in a
system (i.e. Jupiter in the case of
our Solar System), occasionally
bullying (and sometimes capturing)
them along the way. A small nudge
in the wrong direction and planets
could be knocked from their orbits,
set on a collision course. So, much
effort is now being put into a
search for a third, faint star in
BD+20 307. Perhaps it could be
orbiting far away from the dancing
binary, occasionally swinging past
the planetary bodies, setting up the
huge collision event.

This certainly seems reasonable, as
70% of binary star systems are
found to have a third star.
However, Zuckerman's team have
yet to find the "killer" third star and
he appears confident that after
careful analysis that there is no
other stellar body within a 20 AU
radius of the binary pair. Next, he
intends to study the "wobble" of
the centre of mass of the BD+20
307 binary to see if there is
any gravitational anomaly as the
mysterious "third star" tugs at the
pair.

By lan O'Neill
http.://www.universetoday.com

To help find your way around the
night sky, Skymaps.com makes
available for free each month.

The Evening Sky Map is suitable
for all stargazers including
newcomers to astronomy and will
help you to:

o identify planets, stars and
major constellations.

o find sparkling star clusters,
wispy nebulae & distant
galaxies.

® |ocate and follow bright comets
across the sky.

® |earn about the night sky and
astronomy.

www.skymaps.com
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No more tourists
on the I1SS?

An official from the Russian Federal Space Agency Roscosmos
said the International Space Station will not be available for
visits by space tourists after 2009, the Russian news agency

Novosti reported.

As the ISS crew grows from
three to six, all the seats on the
Soyuz-TMA spacecraft will be used
by astronauts and cosmonauts from
the various international partners of
the ISS, not leaving any room for
paying tourists. Director Anatoly

Perminov said the last commercial

Above: Space tourist Richard
Garriott on board the 1SS in 2008.
Credit: Richardinspace.com

flights would be made this year; in
March 2009 former Microsoft
software guru Charles Simonyi will
make his second trip to the space
station, and a Kazakh cosmonaut
will fly to the ISS in the fall of 2009.

Since 2001 tourists, or "spaceflight
participants" have visited the ISS
on 10-day trips, riding to the
station in the spare seat on the
Soyuz. But the crew increase on
ISS means that all the available
Soyuz seats will be occupied.

However, the space tourism
company Space Adventures, which
has taken care of the details in
getting the tourists to the ISS, and
they said they are working to
secure additional seats for 2010,
and beyond. The first private citizen
to go to the ISS was US citizen
Dennis Tito, in 2001. Since then

Adventures:

2002

® Richard Garriott (American)

tourist. Backup is Esther Dyson.
® Sergey Brin (United States).

future space travel.

List of flown space tourists

Six of the space tourists flew to and from the International Space
Station on Soyuz spacecraft through the space tourism company, Space

® Dennis Tito (American) - April 28 - May 6, 2001
e Mark Shuttleworth (South African / British) - April 25 - May 5,

® Gregory Olsen (American) - October 1 - October 11, 2005

® Anousheh Ansari (Iranian / American) - Sept 18 - Sept 29, 2006

® Charles Simonyi (Hungarian) - April 7 - April 21, 2007[7]

- October 12 - October 23, 2008

The following people have been named as possible future commercial
passengers on Soyuz spacecraft to the ISS which may now not happen:

® Vladimir Gruzdev (Russia). Expected to fly in 2009. Gruzdev is a
United Russia pro-presidential party member. The United Russia
party may pay the estimated $25 million for the flight from the
party funds. Gruzdev has had a medical examination and been
given approval to begin the cosmonaut training program.

® Charles Simonyi (Hungarian). Training for a second flight in Spring
2009 aboard Soyuz TMA-14. He would be the first repeat space

co-founder of Google, is a firm supporter of space tourism and

Expected to fly in 2011. Brin,

there have been five other
tourists including South African
businessman Mark Shuttleworth,
American Greg Olson,
Iranian-American business woman
Anousha Ansari, Charles Simonyi,

Richard Garriott (son of former US
astronaut, Owen Garriott).

By Nancy Atkinson
hittp.//'www.universetoaay.com

Was Galileo second fiddle
-er, telescope to Harriot?

The International Year of
Astronomy (IYA), now under way,
marks the 400th anniversary of the
year that famed Italian astronomer
Galileo began observing and
documenting the heavens with
increasingly powerful telescopes.

But in a paper in the current
Astronomy & Geophysics, University
of Oxford historian Allan Chapman

argues that a less renowned
astronomical pioneer deserves
recognition as well.

Thomas Harriot, an English

mathematician, apparently turned a
telescope to the sky even before
Galileo did, producing a moon
sketch that Chapman says is "the
oldest

known drawing of a

telescopic body, made nearly
four months before Galileo's first
drawing."

Harriot's sketch, pictured above at
left and dated July 26, 1609, is
fairly rudimentary, but his moon
maps became increasingly detailed
as the years passed, as shown by
the undated sketch at right.

He remains relatively unknown for
his contributions to astronomy,
compared to Galileo at least,
because he did not publish his work
and, according to Chapman, never

made a public claim for his
milestone achievement.
Chapman notes that Harriot

seems to have kept pace with

his more famous
contemporary,
independently
discovering sunspots in o~
1610 before Galileo
had published or i
publicly presented his i
discovery of the
phenomenon. Even if
Harriot remains
overshadowed by
Galileo and other
famous names of
astronomy, he will at
least get his day this Ie
summer, when the
IYA  honours the
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anniversary of Harriot's En
first moon drawing _f.,{."-.s.
at a July 26 event, | B

Telescope400.

By John Matson
http.://www.sciam.com
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"In this picture, Mars and Mercury
are essentially byproducts" of Earth
and Venus, said Hansen, who
presented his research at a recent
meeting of the American
Astronomical Society in Long
Beach, California.

Merging Mountains

Scientists generally agree that
Earth and the other rocky planets in
the solar system formed from a
wispy disk of gas and dust that
ringed the infant sun some 4.5
billion years ago.

Over time, the microscopic dust
particles coalesced into pebble-size
clumps. The pebbles became
boulders that became mountain-
size "planetesimals,” which merged
into full-fledged planets.

In computer simulations of this
process, scientists typically assume
that the initial dust particles were
distributed evenly in a disk around
the sun. "While this is a logical first
guess, there are some problems,"”
said Andrew Youdin, a planetary
modeler at the Canadian Institute
for Theoretical Astrophysics (CITA)
who was not involved in the
research. If the rocky planets

formed from a homogenous debris
disk, they should all be roughly

the same size and orbit the sun

in similar circular orbits, Youdin
explained.
In reality, however, Venus and

Earth are much more massive than
Mercury and Mars, and the orbits
of the Ilatter two planets are
more elliptical, or eccentric, than
expected.

"The traditional explanation is that
this is luck—or more scientifically,
‘chaos'—with Jupiter's proximity to
Mars perhaps playing a role,"
Youdin said, referring to the large
gravitational pull of a planet as big
as Jupiter. Hansen has a different
interpretation. He proposes that
the dust disk fragmented into
bands of debris at various
distances from the sun—much like
the rings of Saturn.

According to this scenario, Earth
and Venus formed within one
particularly thick band, or annulus,
in the inner solar system.

As the young Earth and Venus
circled the sun, they waded
through a sea of pebble- and
mountain-size debris. The two
planets captured and assimilated
some of this debris, but hurled
other chunks out of the annulus.

Above: Size comparison of terrestrial planets (left to right): Mercury, Venus,
Earth, and Mars which according to Brad Hanson is explained through his
model showing Mercury and Mars being formed from scraps of left over materi-

als from Venus and Earth.
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Mars and Mercury formed
from planetary scraps

Mars and Mercury were formed from the scraps of Earth and Venus, according to a radical
new theory of rocky planet formation. The model could explain some characteristics of Mars and
Mercury that have long puzzled scientists, said Brad Hansen, an astronomer at the University of
California, Los Angeles.

Most of these ejected particles
eventually circled back, returning to
the annulus. But other bits collided
with one another during their exile.
"If this happens, the particles are
put on a new orbit," Hansen said.
"They become decoupled from the
main annulus and don't come
back."

Computer simulations by Hansen
suggest Mercury and Mars could
have formed from such separated
debris. Hansen estimates that
about 90 percent of the debris in
the annulus went into the
formations of Earth and Venus,
while the leftovers formed Mercury
and Mars.

"Crazy or Inspired"”
The new model is "simple and

elegant,"” said Youdin of CITA. In
Hansen's model, "Earth and Venus
are massive and [have circular
orbits] because they form from
the majority of the nearby ring
material," Youdin said. "Mercury
and Mars are smaller and eccentric
because less material is expelled
further from the ring."

Phil Armitage, an astrophysicist
at the University of Colorado in
Boulder who also did not participate
in the research, said Hansen's idea
is "very provocative." "Brad's model
is an extremely original attempt to
solve these problems starting with
a hypothesis that's either crazy or
inspired,” Armitage said.

Hansen said his model makes
specific predictions that could be
scientifically tested. "It predicts that
all the terrestrial planets more or
less came from the same parent
reservoir,” he said. If Hansen's
model is correct, the composition of
the solar system's four rocky
planets should be strikingly similar.
Armitage agreed. "In the standard
model the composition varies with
distance from the sun," he said.

By Ker Than
http://news.nationalgeographic.com

A Disturbance
In the Force in
Centaurus A

There are some interesting dynam-
ics going on with Centaurus A, an
elliptical galaxy about 13 million
light-years away. This is a very
active and luminous region of space
and a great disturbance is going on
as another spiral galaxy is merging
with Centaurus A.

But astronomers now have new
insight on what causing all the
ruckus: a supermassive black hole
at the core of Centaurus A. Jets and
lobes emanating from the central
black hole have been imaged at
submillimeter wavelengths for the
first time by using the 12-meter
Atacama Pathfinder Experiment
(APEX) telescope in Chile. By using
a combination of visible and X-ray
wavelengths, astronomers were
able to produce this striking new
image.

Centaurus A (NGC 5128) is one of
our closest galactic neighbors, and
is located in the southern constella-
tion of Centaurus. The supermas-
sive black hole is the source of the
force: strong radio and X-ray emis-
sions. Visible in the image is a dust
ring encircling the giant galaxy, and
the fast-moving radio jets ejected
from the galaxy center. In submilli-
meter light, the heat glow from the
central dust disc can be seen and
also the emission from the central
radio source.

APEX was also able to discern the
inner radio lobes north and south of
the disc. Measurements of this
emission, reveal that the material in
the jet is travelling at approximately
half the speed of light. In the X-ray
emission, we see the jets emerging
from the centre of Centaurus A
and, to the lower right of the gal-
axy, the glow where the expanding
lobe collides with the surrounding
gas, creating a shockwave.

By Nancy Atkinson
http://www.universetoday.com




