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An artist’s impression of the MRO spacecraft, applying an
onboard radar to study subsurface layers of Mars

Credit: NASA/JPL

New analysis of Mars’ terrain, using
observations of two of NASA’s Mars-bound
spacecrafts, reveals what appears to be by far
the largest impact crater in the Solar System.

NASA’s Mars Reconnaissance Orbiter
(MRO) and Mars Global Surveyor (MGS) space
probes have provided detailed information
about the elevations and gravity of the
northern and southern hemispheres of Mars.

A new study, based on this information,
may solve one of the biggest riddles in the
Solar System: Why does Mars have two
strikingly different kinds of terrain in its
northern and southern hemispheres? The
huge crater (impact basin) has stimulated
intense scientific interest.

The enigmatic two-faced nature of Mars
has perplexed scientists since the first detailed
images of the Martian surface were relayed to
Earth by NASA spacecrafts in the 1970s.

The main hypotheses have been
concerned with an ancient impact or some

internal process related to the planet’s molten
subsurface layers.

The impact theory, proposed in 1984,
fell into disfavor because the basin’s shape
did not match the expected round shape of
a crater. The recent data is convincing some
experts who doubted the impact scenario.

“We haven't proved the giant-impact
hypothesis, but I think we've shifted the tide,”
said Jeffrey Andrews-Hanna, a postdoctoral
researcher at the Massachusetts Institute of
Technology.

Andrews-Hanna and co-authors Maria
Zuber of the Massachusetts Institute of
Technology, and Bruce Banerdt of NASA's Jet
Propulsion Laboratory, reported the intriguing
findings in the scientific journal Nature.

New analysis propose that the giant
northern basin that covers about 40% of
Mars’ surface, sometimes called the Borealis
basin, is the remains of a colossal impact
early in the Solar System’s evolution. At
8,500 km across, it is about four times wider
than the next-biggest known impact basin,
the Hellas basin in the Martian southern
hemisphere. A relevant study calculates
that the impacting object that produced
the Borealis basin must have been about
2,000 km across. It is similar in size to Pluto.

“This is an impressive result that has
implications not only for the evolution of early
Mars, but also for early Earth’s formation,”
said Michael Meyer, the Mars chief scientist
at NASA Headquarters.

This northern-hemisphere basin on
Mars is one of the smoothest surfaces found
in the Solar System. The Martian southern
hemisphere is a high, rugged, densely
cratered terrain, which is 4 to 8 km higher in
elevation than the basin floor.

Other giant impact basins have been
discovered that are elliptical rather than
circular. However, a complex analysis of the
Martian surface from the two Mars orbiters
revealed the distinct elliptical shape of
Borealis basin, which is consistent with being
an impact crater.
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One complicating factor in revealing the
elliptical shape of the basin was that after the
time of the impact, which must have been
at least 3.9 billion years ago, giant volcanoes
formed along one part of the basin rim,
and created a huge region of high, rough
terrain that obscures the basin’s outlines. It
demanded a combination of gravity data,
which tend to reveal underlying structure,
with data on current surface elevations so as
to reconstruct a map of Mars elevations as
they existed before the volcanoes erupted.

“In addition to the elliptical boundary of
the basin, there are signs of a possible second,
outer ring -- a typical characteristic of large
impact basins,” Banerdt said.

Further Reading

MRO
http://www.nasa.gov/mission_pages/MRO/main/index.html

A Sun-grazing comet was spotted on 25 June 2008 in images
taken by a sophisticated device aboard the SOHO spacecraft.
This is the 1500th comet discovery of SOHO.

Credit: SOHO(NASA & ESA)

The Solar and Heliospheric Observatory
(SOHO) spacecraft is now regarded the most
successful comet discoverer in history! SOHO
has discovered its 1500" comet, making it
more successful than all the other discoverers
of comets throughout history put together.
Amazingly, SOHO was initially designed

to conduct advanced studies of the Sun.
The comet was found in a SOHO image,
on 25 June 2008, by amateur astronomer
Rob Matson. This is Rob’s 76" SOHO comet
finding.

When it comes to comet hunting, SOHO
has one big advantage over all other Earth-
based observers: it is situated between the
Sun and Earth, and has a superb view of a
region of space that can rarely be viewed
from Earth. From the surface of Earth, the
space within the terrestrial orbit is largely
overwhelmed by the glare of the Sun, and
therefore we only clearly observe close to the
Sun during a total solar eclipse.

Roughly eighty-five percent of the
SOHO comet discoveries, as well as this
one, are fragments from a giant comet that
was shattered in a death plunge around
the Sun, probably thousands of years ago.
The fragments are known as the Kreutz
group and now approach the Sun to within
1.5 million km (approximately 1% of the
average distance between Earth and the
Sun), when they return from deep space.

At this very close distance, most of
the fragments are eventually destroyed,
evaporated by the fierce solar radiation.
SOHQO'’s sensitive detectors detect all
these suicides of comets. One of SOHO's
twelve instruments, the Large Angle and
Spectrometric Coronograph (LASCO) makes
the comet discoveries.

LASCO's images are immediately scanned
by a group of highly skilled volunteers, when
the data is downloaded to Earth-based
computers. SOHO’s data can be on the
Internet and ready for analysis just 15 minutes
after it is acquired.

Enthusiasts from all over the world inspect
each individual image for a tiny moving speck
that could be a comet. Candidate comets
are submitted to Karl Battams at the Naval
Research Laboratory in Washington, DC, who
checks all of SOHO's findings before sending
them to the Minor Planet Center, where
the comet is catalogued and has its orbit
computed.
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The wealth of comet information is more
valuable than a mere classification. “This is
allowing us to see how comets die,” said
Battams. When a comet periodically circles
the Sun, it loses a little more of its volatile
icy material every orbit, until it eventually
fragments to pieces, leaving a long trail of
debris. Owing to SOHO, astronomers now
have a bonanza of images showing this
process. “It is a unique data set and could
not have been achieved in any other way,”
added Battams.

SOHOQO has been observing the Sun and its
space environment from a solar orbit for over
12 years, providing extraordinary revelations
and startling discoveries. “Catching the
enormous total of comets has been an
unplanned bonus,” said Bernhard Fleck,
SOHO Project Scientist.

Further Reading

SOHO
http://sohowww.nascom.nasa.gov/

Sungrazing Comets
http://ares.nrl.navy.mil/sungrazer/index.php?p=latest_news

Exploring
the Solar System
Boundaries

The Voyager spacecraft approaches the edge of interstellar
space
Credit: NASA/JPL

Scientists using data from NASA's
Voyager 2 spacecraft have found that the
bubble of solar wind surrounding the Solar
System is not round, but has a dented shape.

The beginning of the transition zone
between the heliosphere (the solar wind
bubble) and the interstellar space is known

as the ‘termination shock’. Scientists report
that VVoyager 2 crossed this boundary closer
to the Sun than expected, suggesting that the
heliosphere in this region is pushed inward,
closer to the Sun, by an interstellar magnetic
field. These findings help build up a picture of
how the Sun interacts with the surrounding
interstellar medium.

Launched in 1977, two Voyager
spacecrafts were originally scheduled to
fly by, and study Jupiter and Saturn. When
Voyager 1 flew by Saturn, in November 1980,
its path sent it above and away from the
ecliptic, the plane of Earth’s orbit, close to
which most planets orbit the Sun. VVoyager 2’s
trajectory continued in the ecliptic, allowing
the spacecraft to encounter two other giant
planets: Uranus (January 1986) and then
Neptune (August 1989). The Voyagers are
the most distant space probes; Voyager 1
is approximately 16 billion km away, while
VVoyager 2 is approximately 13 billion km
away. The current mission of VVoyager 2, and
its companion VVoyager 1, is to reach the edge
of the Solar System.

Further Reading

Voyager, the Interstellar Mission
http://voyager.jpl.nasa.gov/

JPL
www.jpl.nasa.gov/

The Ancient Volcanoes of
Mercury

— bR, o "
A MESSENGER spacecraft image of Mercury
Credit: NASA/APL
For more than three decades, the origins
of Mercury’s smooth plains and the source of

its magnetic field have been debated.
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Now, analysis of data acquired
by the MESSENGER spacecraft during its
January 2008 flyby of Mercury have shown
that volcanoes were involved in plains
formation and suggest that Mercury’s
magnetic field is actively generated in the
planet’s core.

The name MESSENGER stands for
MErcury Surface, Space ENvironment,
GEochemistry and Ranging. Interestingly,
Hermes, the Greek counterpart of Mercury,
was the messenger of gods in Greek

mythology.

Furthermore, scientists took their first
look at the chemical composition of Mercury’s
surface. MESSENGER probed the composition
of the planet’s tenuous atmosphere, sampled
charged particles (ions) near the planet,
and revealed new links between both sets
of observations and materials on Mercury’s
surface. The results are reported in a series
of 11 papers published in a special section of
Science magazine on 4 July 2008.

The controversy over the origin of
Mercury’s smooth plains was sparked by
the results of the Apollo 16 Moon mission
in 1972, which suggested that some lunar
plains came from material that was ejected
by massive impacts, and then formed smooth
“ponds”.

When the Mariner 10 spacecraft imaged
similar structures on Mercury in 1975, some
scientists believed that the same processes
were at work. Others thought Mercury’s
plains material came from erupted lavas, but
the absence of volcanic vents and features
in images from that mission prevented a
CONSensus.

Six of the papers in Science focus on
analyses of Mercury’s surface through its
reflectance and color variation, surface
chemistry, high-resolution, and altitude
measurements. The researchers found
evidence of volcanic vents along the margins
of the Caloris basin, one of the Solar System’s
youngest impact basins. They also found that
Caloris basin has a much more complicated
geologic history than previously believed.

The first altitude measurements from
any spacecraft at Mercury also found that
craters on the planet are about a factor of
two shallower than those on our Moon. The
measurements also show a complex geologic
history for Mercury.

Mercury’s core makes up at least
60 percent of its mass, a figure twice larger
than any other known terrestrial planet.
The flyby revealed that the magnetic field,
originating in the outer core and powered by
core cooling, drives very dynamic and complex
interactions among the planet’s interior,
surface, exosphere and magnetosphere.

The flyby also made the first-ever
observations of the ionized particles in
Mercury’s unique exosphere. The exosphere
is an extremely thin atmosphere in which
the molecules are so far apart that they
are more likely to collide with the planet’s
surface than with each other. The planet’s
highly elliptical orbit, its slow rotation and
particle interactions with the magnetosphere,
interplanetary medium and solar wind result
in strong seasonal and day-night differences
in the way particles behave.

Further Reading

Mercury
http://www.nineplanets.org/mercury.html

NASA
www.nasa.gov/

MESSENGER
http://messenger.jhuapl.edu/
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A Liquid Lake on Titan

An artist’s impression of the surface of Titan, Saturn’s
enigmatic moon
Credit: NASA/JPL

NASA scientists have concluded that
at least one of the large lake-like features
observed on Titan, Saturn’s largest moon,
is filled with liquid hydrocarbons. They have
also positively identified the presence of
ethane. Therefore, Titan and Earth are the
only members of the Solar System known to
have liquids on their surfaces.

Scientists made the startling discovery
using data from an instrument onboard
the Saturn-bound Cassini spacecraft. The
instrument identified various chemicals,
according to the way they absorb and reflect
infrared light. Data from the twin Voyager
spacecrafts, which flew by Saturn in the early
1980s, showed that large areas of liquid
hydrocarbons could exist on Titan.

More than 40 close flybys of Titan by the
Cassini spacecraft revealed hundreds of dark
features, that were interpreted as possible
lakes in the moon’s southern hemisphere.
Ethane and several other simple hydrocarbons
have been detected in Titan’s atmosphere,
which consists of 95 percent nitrogen, with
methane making up nearly the other five

percent. Ethane and other hydrocarbons are
formed due to atmospheric chemistry caused
by the breakdown of methane by solar
radiation.

Some of the hydrocarbons react further,
and form fine aerosol particles, or haze,
which obscures the surface of Titan for
visual observations. Liquid ethane was
identified using a technique that removed

the interference from the atmospheric
hydrocarbons.
The visual and mapping instrument

observed a lake, termed Ontario Lacus, in
Titan’s south polar region, when Cassini
flew near Titan in December 2007. The lake
is roughly 20,000 km2 in area, slightly larger
than the Terrestrial Lake Ontario, one of the
Great Lakes of North America.

“Detection of liquid ethane confirms a
long-held idea that lakes and seas filled with
methane and ethane exist on Titan,” said
Larry Soderblom, a Cassini Mission Scientist.
“The fact we could detect the ethane
spectral signatures of the lake even when it
was so dimly illuminated, and at a slanted
viewing path through Titan’s atmosphere,
raises expectations for exciting future lake
discoveries by our instrument.”

The ethane is in a liquid solution with
methane, other hydrocarbons and nitrogen.
AtTitan’s surface temperatures, approximately
-170° C, these substances can exist in liquid
and gaseous states. Titan shows strong
evidence of evaporation, rain, and fluid-
carved channels draining into what, in this
case, is a liquid hydrocarbon lake.

Scientists ruled out the existence of
water ice, ammonia and other compounds
in Ontario Lacus. The lake also seems to be
evaporating. It is encircled by a dark shore,
where the black lake merges with the bright
shoreline. Cassini also observed a shelf and
beach being exposed as the lake evaporates.

Further Reading

NASA’s Jet Propulsion Laboratory Release
http://www.jpl.nasa.gov/news/news.cfm?release=2008-152

The Cassini-Huygens Mission to Saturn
http://saturn.jpl.nasa.gov/home/index.cfm
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100,000 Orbits
around Earth

Celebrating the 100,000™ orbit of NASA’s
Hubble Space Telescope (HST), scientists at the
Space Telescope Science Institute (STScl), have
slewed Hubble to picture a distant, dazzling
star birth region, known as NGC 2074.

Hubble peered into a small portion of
the nebula near a star cluster, also termed
NGC 2074 (upper left). The region features
an energetic star formation process, perhaps
stimulated by an explosion of a massive star
(supernova). It lies about 170,000 light-
years away, in a nearby companion galaxy,
known as the Large Magellanic Cloud (LMC).
A gigantic brilliant nebula, known as the
Tarantula Nebula, is also located near
NGC 2074.

This representative color image was
taken on 10 August 2008, with HST's Wide
Field and Planetary Camera 2. Red shows
emission from sulfur atoms, green comes
from hydrogen, and blue from oxygen.

The exquisite image reveals magnificent
structures of cosmic dust and gaseous
filaments, glowing under intense ultraviolet
radiation. The region is on the edge of a “stellar
nursery”, a dark molecular cloud containing
the raw material for star formation.

Clusters of hot young stars already born
within NGC 2074 emit fierce ultraviolet
radiation, gradually eroding the nebula.
A young cluster may lie beyond a circle of
brilliant gas at center, bottom.

Further Reading

Hubble Site
http://hubblesite.org/

Rosetta Flies by
a Diamond-shaped
Asteroid

Credit: ESA ©2008 MPS for OSIRIS Team MPS/UPM/LAM/IAA
/RSSD/INTA/UPM/DASP/IDA

Comets are believed to be primitive
objects of primordial material, left over from
the formation of the Solar System. Therefore,
scientists think they hold valuable clues to
the secrets of the origin and evolution of the
Solar System.

On 5 September 2008, during its 11.5-
year long interplanetary voyage to Comet
67P/Churyumov-Gerasimenko, the European
spacecraft Rosetta flew by a small rare
asteroid, known as Steins (4.5 km across). The
spacecraft came to within only 800 km from
Steins at closest approach. The interplanetary
rendezvous occurred at a distance of
approximately 360 million km from Earth.
Intriguingly, the images acquired by Rosetta
during the flyby show Steins to be diamond-
shaped!

The ultimate and most difficult phase of
the Rosetta mission is entering orbit around



Comet 67P/Churyumov-Gerasimenko  to
study its surface, rotation and other basic
properties. The orbit insertion is scheduled
to be in May 2014. Rosetta will then send
a probe, known as Philae, to land on the
comet’s surface. The lander Philae will take
images of the surface and conduct other
information on the comet’s icy surface.

The spacecraftis named after the Rosetta
Stone, which was crucial in revealing the
secrets of Egyptian hieroglyphs, as it is
hoped the mission will help unlock secrets
of the formation and evolution of our Solar
System.

Rosetta passed Steins at a relative speed of
8.6 km/s, or approximately 31,000 km/h. Major
events of the Rosetta mission include a flyby
of Earth, on 13 November 2009, and a visit to
another intriguing asteroid, known as Lutetia,
on 10 July 2010.

Communications with Rosetta were
interrupted during the Steins flyby, as the
spacecraft’s antenna had to be oriented away
from Earth. Radio signals from Rosetta took
approximately 20 minutes to reach Earth.

An artist’s impression showing the Rosetta flyby of asteroid
Steins
Credit: ESA, image by C. Carreau
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Steins shows several small craters, and
two huge ones, one of which is 2 km across,
indicating the asteroid’s surface must be very
old. “In the images is a chain of impact craters,
which must have formed from recurring
impact as the asteroid rotated,” said Rita
Schulz, Rosetta Project Scientist. “The impact
may have been caused by a meteoroid stream,
or fragments from a shattered small body.”

The density of craters on the surface
of a planetary body indicates its age and
evolution. The surfaces of heavily cratered
objects are believed to be very old, and
have not appreciably evolved since the early
era when meteoritic bombardments were
frequent. Crater counts are now carried out
to determine the age of Steins.

Rosetta was launched into space
on 2 March 2004, aboard the powerful
Ariane 5 rocket. Rosetta flew by Mars,
on 25 May 2007, and flew by Earth, on
4 March 2005 and 13 November 2007.

The path of Rosetta to Stains
Credit: ESA, image by C.Carreau

References

The European Space Agency (ESA) Rosetta Website
http://www.esa.int/SPECIALS/Rosetta/

Further Reading

ESA Press Release
http://www.esa.int/esaCP/SEMCO9R6UWJF_index_0.html

The Asteroids
http://www.nineplanets.org/asteroids.html



BA Bids Farewell to the
Jules Verne Spacecraft

The Jules Verne spacecraft over the BA

The Jules Verne spacecraft appears as a streak of light below
the clouds at top.

Photo by Aymen Ibrahem, BA, Senior Astronomy Specialist

On the evening of 18 September 2008,
the European Jules Verne spacecraft, also
known as ATV, flew over Egypt. Jules Verne
was visible to the unaided eye as a drifting
star-like object. It gracefully crossed the sky,
from the western horizon to the eastern
horizon, in about 4 minutes! The unmanned
spacecraft was orbiting Earth at an altitude of
approximately 340 km.

Unfortunately, Jules Verne is doomed!
On 29 September 2008, ground controllers
of the European Space Agency (ESA) wiill
“deorbit” Jules Verne over the Pacific Ocean.
Deorbiting is a controlled destructive reentry
of a spacecraft into Earth’s atmosphere.
Jules Verne will burn up during the fateful
atmospheric plunge, due to aerodynamic
heating, induced by the supersonic speed of
the spacecraft.

The Jules Verne spacecraft
Courtesy of NASA
Further Reading

ESA’s ATV successfully undocks from International Space
Station
http://www.esa.int/esaCP/SEM1TTO4KKF_index_0.html

Europe’s automated ship docks to the ISS
http://www.esa.int/esaCP/SEMOROS5QGEF _Life_0.html




A Black Hole

inside a Magnificent
Spiral Galaxy

Image credit: NASA/CXC/Wisconsin/D.Pooley & CfA/A.Zezas;
Optical: NASA/ESA/CfA/A.Zezas; UV: NASA/JPL-Caltech/
CfA/J.Huchra et al.; IR: NASA/JPL-Caltech/CfA

This colorful composite NASA image of
the spiral galaxy M81, located about 12 million
light years away, includes X-ray data from
the Chandra X-ray Observatory (blue); optical
data from the Hubble Space Telescope
(green); infrared data from the Spitzer Space
Telescope (pink) and ultraviolet data from the
GALEX spacecraft (purple). The inset shows a
close-up of the Chandra image. At the center
of M81 is a mighty black hole that is about
70 million times more massive than the Sun.

A new study, using data from the space-
based Chandra and ground-based telescopes,
combined with detailed theoretical models,
demonstrates that the supermassive black
hole of M81 consumes surrounding material
at rates just similar to those of stellar-mass
black holes, with masses of only about ten

Summer 2008

times the solar mass. This finding bolsters
the implication of Einstein’s relativity theory
that black holes of all sizes show similar
properties, and will be helpful for predicting
the properties of a conjectured new class of
black holes.

Five sophisticated telescopes that observe
the cosmos in the radio and millimeter ranges,
and an optical observatory were also applied
to study M81. Chandra is the only X-ray
space observatory able to isolate the faint
X-rays of the black hole from the emission of
the rest of M81. A team led by Sara Markoff
of the Astronomical Institute, University of
Amsterdam, conducted the study.

The supermassive black hole in M81
generates energy and radiation, as it pulls gas
in the central region of the galaxy inwards at a
high speed. Therefore, the model that Markoff
and her colleagues used to study the black
hole includes a faint disk of material spinning
around the black hole. This structure would
mainly emit X-rays and visible light. A region
of hot gas around the black hole would be
detectable largely in ultraviolet and X-rays.
A large contribution to both the radio and
X-ray light comes from jets generated by the
black hole. Multi-wavelength data is crucial
for disentangling these overlapping sources
of electromagnetic energy.

M81 is visible among the stars of the
constellation Ursa Major, the Great Bear. It
is the dominant member of a gravitationally-
bound group of 34 galaxies. M81 is a
spectacular example of a spiral galaxy, with
well defined spiral arms emanating from the
galaxy’s core. M81 is actually in a gravitational
interaction with two nearby galaxies,
known as M82 and NGC 3077, respectively.
Intriguingly, this encounter stimulated a
vigorous star formation process in M82.

This issue’s Picture Gallery presents
Hubble Space Telescope images of amazing
galaxies, believed to harbor supermassive
black holes in their cores.

Further Reading

Chandra Observatory Press Release
http://chandra.harvard.edu/press/08_releases/press_061808.
html



Max Wolf,

a Pioneer of Astrophotography

Maximilian F. Wolf (1863-1932) was
a pioneer of astrophotography, the art of
photographing astronomical objects.

The first “astrophoto” was a photo of the
Moon, acquired by John Draper, in 1840.
Applying astrophotography techniques, \Xolf
discovered over 200 asteroids (minor planets).
Wolf also extensively practiced photographing
meteors, comets and nebulae.

Wolf was born in Heidelberg, Germany,
on 21 June 1863. His passion for astronomy
and physics arose early. In 1888, he earned
a Ph.D. at the University of Heidelberg. In
1890, he began lecturing in astronomy, at
that university. Wolf established, and led the
Koingsstuhl Observatory, whose construction
was completed in 1900. Wolf designed the
principal instrument of this observatory, a 16-
inch double-telescope.

Wolf made his asteroid discoveries with
this double-telescope. Wolf’s first asteroid,
known as 323 Brucia, was named in honor
of Catherine Wolfe Bruce, who had donated
the funds for the construction of the double-
telescope.

AsteroidsaresmallSolarSystemobjectsthat
orbitthe Sun. Most of the orbits of the asteroids
lie between the orbits of Mars and Jupiter.
The largest asteroids are about 500 km across.

Wolf pioneered the application of the
techniques of astrophotography in the search
for asteroids. Prior to Wolf’s work, discovering
asteroids was made through painstaking
visual observations.

In long-exposure photographs, however,
an asteroid is visible as a short streak, due to
its orbital motion around the Sun, while the
stars appear as dots of various sizes. Due to the
immense stellar distances, the intrinsicmotions
of the stars are detectable only over long
periods of time. This photographic method
highly facilitated spotting new asteroids, and

therefore, the rate
of asteroid discovery
rapidly increased.

Wolf's discoveries
include 588 Achilles
(the  first  Trojan
asteroid) in 1906,
as well as two other
Trojans: 659 Nestor and 884 Priamus. He
also discovered 887 Alinda in 1918, which is
now identified as an Earth-crossing asteroid.
His student, Karl Wilhelm Reinmuth, broke his
record of 248 asteroid discoveries in 1933.
Wolf also discovered or co-discovered some
comets, including 14P/Wolf and 43P/W/olf-
Harrington, and four supernovae.

Credit: Wikipedia

Trojan asteroids are asteroids that share
a planet its orbit. Most of the Trojans are
Jovian, i.e., they are located along Jupiter’s
orbit. They lie about 60 degrees ahead, and
60 degrees behind Jupiter. There are also few
known Trojans that populate the orbits of
Mars and Neptune.

One of the most interesting discoveries
of Wolf was a red dwarf star, known as Wolf
359. Located at a distance of approximately
7.7 light years, Wolf 359 is one of the
nearest stars to our Solar System. In 1910,
Wolf proposed the concept of the modern
planetarium.

Wolf received prestigious awards and
honors, including the Gold Medal of the
Royal Astronomical Society, in 1914, and the
Bruce Medal, in 1930. A crater on the Moon
was named Wolf, and an asteroid was named
Wolfiana in his honor.

Further Reading

The Asteroids
http://www.nineplanets.org/asteroids.html

References

Wikipedia

Bruce Medalists
http://www.phys-astro.sonoma.edu/bruceMedalists/Wolf/index.
html
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Fun Fact

Three Yellow Stars!

Through the telescope, the stars show
various colors, including blue, white, yellow,
orange and red. Some stars even show
remarkable colors to the unaided eye. The
color of a star is a function of its surface
temperature. Blue stars are the hottest, with
surface temperatures exceeding 30,000° C,
while the red stars are the “coolest”, with
surface temperatures of about 3,000° C.
Our mother star, the Sun, is a yellow star
with a moderate surface temperature of
approximately 5,800° C.

There are billions of yellow stars in our
Galaxy. Most of these yellow stars are similar
to the Sun in size, and therefore, they are
termed sun-like stars. However, some yellow
stars are much larger than the Sun in size;
they are termed yellow giants. An interesting
example of a yellow giant star is the bright
star known as Capella, the brightest star in
the constellation Auriga, the Charioteer.

Intriguingly, Capella is not an isolated
giant star. It has a companion star, of a similar
size and color. Capella and its companion
form a binary star of twin yellow giants, with
diameters of approximately 20 times that of
the Sun. The twin giant Suns orbit a common
center of gravity. As they are separated
by only about 100 million km, the Capella
twins cannot be resolved in telescopes
into individual stars, but they are visible as
a single star. Only by applying advanced
special optical techniques, astronomers can
resolve the close components of this binary
star. Capella and its companion are known as
Capella Aa and Capella Ab, respectively. They
are also bound to another binary system of
two red dwarf stars.

References

Wikipedia, the Free Online Encyclopedia

Capella - Actually a Pair of Yellow Giants
http://www.windows.ucar.edu/tour/link=/the_universe/Capella.
html



Picture Galler

Supermassive Black Holes

g

An artist’s impression of a supermassive black hole
Credit: ESA/NASA, the AVO project and Paolo Padovani

A black hole is an extremely dense,
small object whose gravity is so immensely
powerful that even light cannot escape it. It
is believed that a black hole is the endpoint
of the evolution of a massive star, with a
mass of at least 10-15 times the solar mass.
It is theorized that when such a mighty star
explodes, it may leave behind a black hole.
The black hole is infinitesimally small in size,
and has an infinite density.

No black hole has ever been observed
directly. The existence of black holes can be
deduced from their gravitational influence on
the light or motions of nearby stars or other
cosmic objects. Black holes range in mass
from stellar-mass black holes, black holes with
masses comparable to the stellar masses, to
supermassive black holes, hefty objects, with
masses of hundreds of thousands to even
billions the mass of the Sun. Supermassive
black holes are believed to lurk within the
cores of most galaxies, sometimes showing
violent phenomena, such as the eruption
of huge energetic jets of charges particles.
This gallery presents Hubble Space Telescope
images of peculiar galaxies, believed to
possess black holes in their cores (nuclei).

A Cosmic Searchlight

Credit: The Hubble Heritage Team STScl/AURA) and NASA/
ESA

The image shows a spectacular jet of
material erupting from the center of the giant
elliptical galaxy M87. The immensely-long
jet is comprised of energetic electrons and
subatomic particles, travelling at nearly the
speed of light (approximately 300,000 kmy/s), and
is believed to be powered by a supermassive
black hole, weighing about 2 billion times
the mass of the Sun. In this Hubble image,
the blue jet contrasts with the yellowish
glow from the combined light of billions of
old stars within M87. M87 is a nearby galaxy,
approximately 50 millionlight-yearsfromEarth.

A Bursting Black Hole

Credit: NASA/ESA, Jeffrey Kenney (Yale University), Elizabeth
Yale (Yale University)

A titanic black hole is believed to exist
in the core of the nearby galaxy NGC 4438.
The black hole phenomena include blowing
huge bubbles of hot gas. The exotic galaxy is
a member of the Virgo cluster of galaxies.
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A Nearby Cosmic Wonder

Credit: NOAO, E.J. Schreier (STScl) and NASA

The peculiar galaxy NGC 5128, also
known as Centaurus A, is a lenticular galaxy
about 14 million light-years away in the
constellation Centaurus. NGC 5128 is one of
the brightest galaxies in the sky and is one
of the closest active galaxies to Earth; its
active nucleus has been extensively studied
by astronomers. A jet of relativistic particles
(particles moving with speeds less than, but
comparable to that of light) extracts energy
from the vicinity of what is believed to be
a supermassive black hole at the center of
NGC 5128, and emits X-rays and radio
waves. Observations with the Spitzer Space
Telescope confirmed an ongoing collision
with a spiral galaxy causing a burst of star
formation.

A Nearby Quasar!

Credit: John Bahcall (Institute for Advanced Study, Princeton)
Mike Disney (University of Wales) and NASA/ESA

Quasar PHL 909 is 1.5 billion light-
years from Earth, and lies at the core of an
apparently normal elliptical galaxy.

A Distant Cosmic Beacon

Credit: Dr. John Hutchings, Dominion Astrophysical Observa-
tory, NASA/ESA

This unique image reveals the faint
galaxy that hosts a bright quasar, quasar
QSO 1229+204. Quasars resemble the stars
in appearance but actually a quasar is an
extremely luminous active galactic nucleus,
believed to be powered by a black hole. (The
term quasar is a contraction of the term quasi
stellar radio source.) Hubble enabled fine
detail to be detected. This helps solve a three-
decade old mystery about the true nature
of quasars, the most distant and energetic
objects in the universe. The brightest quasars
may be hundreds of billions of times more
luminous than the Sun. The most powerful
quasars emit electromagnetic radiations
ranging from gamma rays to the radio region
of the spectrum.

Inside the Core of a Giant Galaxy

Credit: Gary Bower, Richard Green (NOAQ), the STIS Instru-
ment Definition Team, and NASA/ESA

This image, taken with Hubble’'s Wide
Field Planetary and Camera 2, shows the
core of the giant elliptical galaxy M84, where
a suspected black hole dwells. Astronomers
mapped the motions of gas in the grip of the
black hole’s powerful gravitational pull, by a
sophisticated Hubble spectroscope. M84 is a
member of the Virgo Cluster
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Further Reading

ESA’s ATV successfully undocks from International Space
Station
http://www.esa.int/esaCP/SEM1TTO4KKF _index_0.html

Europe’s automated ship docks to the ISS
http://www.esa.int/esaCP/SEMORO5QGEF _Life_0.html
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Further Reading

ESA Press Release
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The Asteroids
http://www.nineplanets.org/asteroids.html
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