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Credit: NASA/Johns Hopkins University/Carnegie Institution of
Washington

This close-up image of Mercury’s surface
was acquired on 14 January 2008, using
the Narrow Angle Camera (NAC) aboard
the MESSENGER spacecraft. The image was
taken before MESSENGER'’s closest approach
to Mercury. The view is near the planet’s
terminator (the dividing line between the day
side and night side of Mercury). The large
crater situated on the right side in the bottom
half of the image is Sullivan crater, a structure
about 135 km across, named in honor of the
American architect Louis Sullivan.

On 14 January 2008, NASA's MESSENGER
spacecraft flew by Mercury, the nearest planet
to the Sun. MESSENGER became the second
spacecraft to visit Mercury in over 30 years.
The spacecraft flew within only 200 km of
Mercury’s surface at closest approach; this
type of space maneuver is termed a flyby.

This is the first of three scheduled flybys of
Mercury, before MESSENGER enters an orbit
around the planet in March 2011. During
this flyby, MESSENGER acquired over 1,200
images, and conducted various observations
of Mercury. The new images are the first

close-up views of the enigmatic planet since
NASA's Mariner 10 spacecraft performed its
third and final flyby of Mercury in 1975.

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.

MESSENGER’s objectives include studying
Mercury’s surface, internal composition,
magnetism, and  extremely  tenuous
atmosphere. Scientists hope the observations
would yield valuable clues to the origin and
formation of the four terrestrial (rocky) planets:
Earth, Venus, Mars and Mercury.

MESSENGER was launched on
3 August 2004, from the Cape Canaveral
Air Force Station, Florida, aboard the powerful
Delta 2 Rocket. MESSENGER is now in a
heliocentric orbit; another flyby of Mercury is
due, on 6 October 2008. During its spectacular
interplanetary tour, MESSENGER flew by Earth
on 2 August 2005, and made two flybys of
Venus on 24 October 2006 and 5 June 2007,
respectively.

A third Mercury flyby is scheduled on
29 September 2009. MESSENGER's planetary
flybys have been planned to adjust the
spacecraft’s orbit and slow its speed relative
to Mercury at orbit insertion. After orbit
insertion, scheduled on 18 March 2011,
MESSENGER will study Mercury for a year.

During the previous mission to Mercury,
the Mariner 10 spacecraft successfully imaged
only about 45% of the surface of Mercury.
With MESSENGER's flyby of Mercury, views of
the unexplored side of the planet have been
revealed for the first time. This issue’s Picture
Gallery features some of the incredible images
relayed by MESSENGER.

Further Reading

MESSENGER Mission Homepage
http://www.nasa.gov/mission_pages/messenger/main/
MESSENGER at JHUAPL
http://messenger.jhuapl.edu/

Mercury
http://www.nineplanets.org/mercury.html
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On 4 February 2008, at 00:00 GMT,
NASA transmitted the Beatles” song “Across

the Universe” in the direction of the Pole
Star (Polaris), 431 light years away. The
transmission was made using a 70-meter
antenna of NASAs Deep Space Network
(DSN), located near Madrid, Spain.

This was done to celebrate the 40"
anniversary of the song, the 45" anniversary
of the DSN, which communicates NASA's
distant space probes, and the 50th anniversary
of NASA. The date became known as Across
the Universe Day. The idea was proposed
by Martin Lewis, a Beatles historian, who
prompted all Beatles fans to play the track as
it was beamed to the distant giant star.

The song, written by Sir Paul McCartney
and John Lennon, will take 431 years to reach
the North Star. A hypothetical alien located
around Polaris would need an antenna and a
receiver to listen to the song. Polaris is a triple
star system, consisting of three stars orbiting
a common center of gravity. The other two
stars are known as Polaris B and Polaris Ab.
Polaris is also known as Polaris A. It is hotter,
brighter and much larger than the Sun.

The event marked the second time a piece
of music had been intentionally transmitted
into deep space. “Send my love to the aliens,”
McCartney told NASA. “All the best, Paul.”

References

NY Daily News
http://www.nydailynews.com/news/us_world/2008/02/01/2008-
02-01_nasa_broadcasts_beatles_tune_in_space.html
Wikipedia

TSLIZ/Z/ Fli es
the I Inter
Spa S

Launch of Space Shuttle Mission STS-122
Credit NASA-KSC

On 7 February 2008, Space Shuttle
Atlantis was launched toward the
International Space Station (ISS), from the
Kennedy Space Center (KSC), on a mission
designated STS-122 (the acronym STS stands
for Space Transportation System). STS-122
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was the 24™ shuttle mission to the ISS, and
the 121 space shuttle flight since STS-1. The
primary objective of STS-122 was to deliver
the European Columbus science laboratory,
built by the European Space Agency (ESA), to
the ISS.

STS-122 was commanded by Navy
Cmdr. Stephen N. Frick; Navy Cmdr. Alan G.
Poindexter served as pilot. Mission specialists
included Air Force Col. Rex J. Walheim, Stanley
G. Love, Leland D. Melvin and ESA astronaut
Hans Schlegel. Poindexter, Love and Melvin
made their first spaceflight on this mission.
Flight Engineer Léopold Eyharts (ESA) replaced
Expedition 16 Flight Engineer Daniel M. Tani
who returned to Earth aboard Atlantis.

ESA's Columbus Laboratory
Credit: NASA

On 20 February 2008, at 10:14 UTC,
Atlantis landed at Runway 15 at KSC, Florida.
The mission lasted 12 days, 18 hours,
21 minutes and 43 seconds. Following the
successful landing, Atlantis will be prepared
for STS-125, the fifth and final servicing
mission for the Hubble Space Telescope.

By the completion of STS-122, ten flights
remain in the Space Shuttle program until the
retirementoftheshuttlefleetin2010, excluding
two as-yet-unconfirmed Contingency Logistic
Flights. http://en.wikipedia.org/wiki/STS-122-
cite_note-manifest-3

Further Reading

STS-122 Mission Information from NASA
http://www.nasa.gov/mission_pages/shuttle/shuttlemissions/
sts122/main/

The Total Lunar Eclipse of 21 February 2008
Photo by Aymen Ibrahem, BA Senior Astronomy Specialist

On the morning of 21 February 2008, a
total lunar eclipse was visible in Egypt. The
Moon plunged into Earth’sumbra at 03:43 EET
(01:43 GMT). The Moon lasted 3 hours and
26 minutes to traverse our planet’s immense
shadow. BA Senior Astronomy Specialist,
Aymen Ibrahem, acquired interesting images
of the celestial spectacle.

The eclipse was visible from Africa, Europe,
Western Asia, South America and most of
North America. Total lunar eclipses are among
the most beautiful natural phenomena.
During totality, the Moon glows in various
hues of yellow, orange and red. The visibility
may also render the Moon tints of brown or
grey. Unlike solar eclipses, lunar eclipses can
be viewed safely with the unaided eye.

Caution:

Innormal conditions, or during solar eclipses,
never observe the Sun directly with your
eyes, or through any optical aid. The Sun
can be observed only with special scientific
devices. Observe the Sun only under the
supervision of an astronomy specialist.

“During the eclipse, the Moon shone in
fascinating colors, including yellow, orange,
red, white and grey,” said Ibrahem. “The
wonderful sight gave me the impression that
| was observing a bizarre moon orbiting a
distant extrasolar planet.”

s



The Moon set during the eclipse in Egypt.
Ibranhem took over 600 images of the eclipse.
Some of his images are presented in the
picture gallery below.

Picture Gallery
Photos by Aymen Ibrahem,
BA Senior Astronomy Specialist
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Fig (1)

This image, taken shortly before totality,
shows various fascinating hues of the eclipsed
Moon.

Requlius

Fig (2)
Eclipse Planet

During the eclipse, Saturn, the ringed
giant planet, and the bright star Regulus, the
brightest star in the zodiacal constellation Leo,
shone near the Moon in the sky. The Moon
(3,476 km across) is approximately 400,000
km from Earth, but on the eclipse day, Saturn
(approximately 120,000 km across) was
approximately 1.24 billion km away. By the

stellar distance scale, Regulus is a nearby
star; it is approximately 80 light years distant.
(One light year is equal to approximately
10,000 billion km.)

Fig (3)
Totality

The Moon does not disappear during
totality; it still glows in a faint red light. Due to
refraction of sunlight by Earth’s atmosphere,
sunlight is reddened, and directed to the lunar
surface, where it is reflected back to Earth.

Further Reading

NASA Eclipse Homepage
http://sunearth.gsfc.nasa.gov/eclipse/eclipse.html

Endeav L’Ehe , to the

STS-123 Crewmembers
Credit: NASA
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On 11 March 2008, Space Shuttle
Endeavor was launched from the Kennedy
Space Center (KSC) toward the International
Space Station (ISS). The mission, designated
STS-123, was the 25th shuttle flight to the
ISS. The primary objective of the mission was
delivering the first module of the Japanese
laboratory, Kibo; and the Canadian Special
Purpose Dexterous Manipulator, (SPDM)
Dextre robotics system to the ISS.

Navy Capt. Dominic L. Gorie, commanded
STS-123; Air Force Col. Gregory H. Johnson
served as pilot. Mission specialists included
Richard M. Linnehan, Air Force Maj. Robert
L. Behnken, Navy Capt. Michael J. Foreman
and Japan Aerospace Exploration Agency
astronaut Takao Doi. STS-123 was the
first spaceflight for Johnson, Behnken and
Foreman.

The mission delivered NASA astronaut
Garrett Reisman to the space station, who
will replace European Space Agency astronaut
Léopold Eyharts, scheduled to return to Earth
aboard Endeavor. The mission is expected to
last 16 days, and would be the longest shuttle
mission to the ISS.

Further Reading

NASA’s Space Shuttle Homepage
http://www.nasa.gov/mission_pages/shuttle/main/index.html

Two Space Telescopes
Join Foreces to Ob erve
a Mysteriou

1s Galax

The Massive Galaxy NGC 1132

Credit: X-ray: NASA/CXC/Penn State/G. Garmire; Optical:
NASA/ESA/STScl/M. West

NASA recently published an outstanding
image of the massive elliptical galaxy NGC
1132, combining data from the Chandra
X-ray Observatory (CXO) and the Hubble
Space Telescope (HST).

In this image, the bluish-purple glow is
X-ray emission recorded by CXO. HST visual
light image shows a giant elliptical galaxy,
dwarf galaxies in its vicinity and numerous
other distant galaxies in the background.

Intriguingly, astronomers have found
evidencethatNGC 1132 containsanenormous
amount of dark matter, a hypothetical form
of invisible mysterious matter that does not
emit electromagnetic radiation, and whose
existence can yet be inferred only from
its gravitational influence on surrounding
observable objects.

The first evidence of dark matter was
found by astronomer Fritz Zwicky in 1933.
Zwicky discovered that the total mass of a
cluster of galaxies, based on the motions of
the galaxies, is much larger than the mass of
the cluster’s visible material, e.g., the galaxies
and clouds of gas. Modern cosmological
theories show that dark matter constitutes
about 90% of the total mass of the Universe.

Several theories have been put forward
to explain the nature of dark matter. One
explanation postulates that dark matter is
composed of Weakly Interacting Massive
Particles (WIMPs). It is also believed that faint
or dark objects such as planets, dwarf stars and
black holes may be significant constituents of
the dark matter.

Amazingly, the amount of dark matter
bound to NGC 1132 is comparable to the dark
matter found in an entire group of galaxies.
Also, the large amount of hot gas detected
by CXO is usually observed for a group of
galaxies, rather than a single galaxy.

This indicates that mighty NGC 1132
may be a “fossil group”. Fossil group systems
are believed to be the end stage of the total
merging of a gravitationally interacting group
of galaxies.
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NGC 1132 is located approximately 318
million light years away, and is located among
thestarsofthe constellation Eridanus, theRiver.

The elliptical galaxies are ellipsoidal in
shape. Their overall yellowish hue is due
to old red stars. Giant elliptical galaxies are
the largest galaxies of the Universe. A giant
elliptical galaxy is several trillion times more
massive than the Sun. Elliptical galaxies are
almost depleted in cool gas, the raw material
for star formation. They can no longer produce
large numbers of new stars.

Further Reading

CXO
http://chandra.harvard.edu/about/index.html

HST
http://hubblesite.org/

Elliptical Galaxies
http://seds.org/MESSIER/elli.html

Detection of an
@ rganic Molecule in

\n Extrasolar .
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Artist's \View of Extrasclar Planei HD 18587330
MASA ESA and G Docon (5150 « STSo-PRCDO

NASA’s Hubble Space Telescope (HST) has
made the first detection ever of an organic
molecule in the atmosphere of an extrasolar
planet (a planet orbiting another star). This
startling discovery is an important step
towards identifying signs of life on extrasolar
planets, also known as exoplanets.

The molecule detected by Hubble is
methane, which under certain circumstances
can play a crucial role in prebiotic chemistry,

the chemical reactions believed to be necessary
for the formation life.

This discovery demonstrates that Hubble
and upcoming space missions, such as
NASA’s James Webb Space Telescope, can
detect organic molecules on exoplanets by
studying their chemical makeup through
spectroscopy.

“This is a crucial stepping stone to
eventually characterizing prebiotic molecules
on planets where life could exist,” said Mark
Swain of NASA’s Jet Propulsion Laboratory
(JPL), who led the research team that made
the discovery. Swain is lead author of an
article that reported the discovery.

The discovery was made through
extensive observations made in May 2007
with HST's Near Infrared Camera and Multi-
Object Spectrometer (NICMOS). It is also
a confirmation of the discovery of water
molecules in the planet’s atmosphere, made
earlier in 2007 by NASA’s Spitzer Space
Telescope (SST). “With this observation there
is no question whether there is water or
not—water is present,” said Swain.

The exoplanet, known as HD 189733b, is
a Jupiter-sized planet, located 63 light-years
away in the constellation Vulpecula (the Fox).
It is too massive and too hot to host life. HD
189733b, dubbed a “hot Jupiter”, is so close
to its parent star that it takes just over two
days to complete an orbit. Due to its proximity
to its parent star, HD 189733b’s atmosphere
swelters at nearly 930 degrees Celsius, about
the same temperature as the melting point of
silver.

The observations were made as the planet
HD 189733b passed in front of its parent star
in an event known as transit. As the light from
the star shone briefly through the exoplanet’s
atmosphere, the gases in the atmosphere
imprinted their characteristic signatures on
the light from the star HD 189733.

The astronomers were surprised to find
that the planet has more methane than
predicted by current models for hot Jupiter-
like exoplanets.
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“This indicates we don't really understand
exoplanetatmospheresyet, “saidSwain. “These
measurements are an important step to our
ultimate goal of determining the conditions,
such as temperature, pressure, winds, clouds,
etc., and the chemistry on planets where life
could exist. Infrared spectroscopy is really the
key to these studies because it is best matched
to detecting molecules,” said Swain.

Further Reading

HST’s News Release
http://hubblesite.org/newscenter/archive/releases/2008/11/full/

Hubble Site
http://hubblesite.org/

Spitzer Site
http://www.spitzer.caltech.edu/spitzer/index.shtml

5 ‘turn Orbiter
Performs a Uniqu
aneuver
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Fig (1)

This three-image mosaic is the highest resolution view ever ac-
quired of the north polar region of Saturn’s moon Enceladus.
Credit: NASA/JPL/Space Science Institute

On 12 March 2008, NASA's Cassini
spacecraft performed a daring flyby of
Saturn’s moon Enceladus, flying about
15 km/s through icy plumes emanating
from the south polar region of the moon.
At closest approach, Cassini flew within
only 50 km above the surface of Enceladus
(505 km across); obtaining valuable samples
that might indicate the presence of a
water ocean beneath the moon’s icy crust.

These plumes resemble terrestrial geysers,
avolcanicphenomenoninwhich ahot column
of water and steam erupts periodically from
below the ground.

Scientists believe the geysers of Enceladus
could provide evidence that liquid water
exists beneath the icy crust of Enceladus. The
geysers erupt from fractures extending across
the moon’s south pole, spewing out water
vapor at approximately 400 m/s.

An artist’s impression showing Saturn in the sky of Enceladus,
a moon featuring cryovolcanism
Credit: NASA/JPL

The new data provide a new view of
the fractures that modify the surface, and
would yield a better understanding of the
geologic evolution of the moon’s north pole
and south pole. New images demonstrate
that compared to much of the southern
hemisphere on Enceladus, the south polar
region in particular, the north polar region is
much older and pitted with craters of various
sizes. These craters show different stages of
disruption and alteration by tectonic activity,
and probably from earlier heating beneath
the crust.

“These new images are showing us in
great detail how the moon'’s north pole differs
from the south, an important comparison for
working out the moon’s obviously complex
geological history,” said Carolyn Porco, leader
of Cassini’s imaging team. “And the success
of yesterday’s daring and very low-altitude
flyby means this coming summer’s very close
encounter, when we get exquisitely detailed
images of the surface sources of Enceladus’
south polar jets, should be an exciting ‘next
big step’ in understanding just how the jets
are powered.”



This flyby and another one planned for
9 October 2008 were so designed to allow
Cassini’s particle analyzers to dissect the
“body” of the plume for information on the
density, size, composition and speed of its
particles. Cassini’s instruments discovered
evidence for the geyser-like jets on Enceladus
in 2005, finding that the continuous eruptions
of ice create a gigantic halo of ice dust and
gas around Enceladus, which helps supply
material to Saturn’s E-ring.

Three more flybys of Enceladus are
planned for 2008. In June 2008, Cassini will
complete its prime four-year mission to Saturn.
An extension of Cassini’s mission is proposed,
and there would be more Enceladus flybys
during this mission extension.

Further Reading

NASA'’'s JPL News Release
http://www.jpl.nasa.gov/news/news.cfm?release=2008-044

Cassini’'s Official Websites
http://www.nasa.gov/mission_pages/cassini/main/index.html
http://saturn.jpl.nasa.gov/

Space Telescopes
discover a Distant
Infant Galaxy

STScH=-FROOE-08

NASA’'s Hubble and Spitzer space
observatories have joined forces to discover
one of the youngest known galaxies in the
early Universe. Interestingly, the powerful

telescopes were aided by a natural “zoom
lens”, an effect known as gravitational lensing,
which magnified and intensified the image of
the distant galaxy.

The galaxy, known as A1689-zD1, is
believed to have formed only 700 million
years after the Big Bang, in the middle of
the Universe’s “dark ages”, believed to
have begun about 400,000 years after the
Big Bang, as matter in the expanding infant
Universe cooled and formed clouds of cold
hydrogen. The first stars and galaxies began
to form at some point during this era; their
radiation reheated the foggy, cold hydrogen,
bringing the Dark Ages to an end, about a
billion years after the Big Bang.

Interestingly, the galaxy’s image was
magnified and brightened by a magnificent
natural telescope, a phenomenon known
as a gravitational lens. A gravitational lens is
observed when light rays from a very distant
cosmic object, such as a galaxy, are deflected
around a nearer massive object, such as a
cluster of galaxies, situated between the distant
object and Earth. The effect was predicted by
Albert Einstein’s theory of General Relativity.

A relatively nearby massive cluster of
galaxies, roughly 2.2 billion light-years away,
magnifies and intensifies the light from the
much more distant A1689-zD1, which lies
near the cluster’s direction in space. The
sophisticated infrared detectors of Hubble
and Spitzer allowed the galaxy’s infrared light
to be recorded.

Further Reading

Astronomers Eye Ultra-Young, Bright Galaxy in Early
Universe
http://www.spitzer.caltech.edu/Media/releases/ssc2008-04/
release.shtml
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NASA, ESA, and The Hubble Heritage Team (STScl/AURA) - HST/ACS - STScl-PRC08-13

NASA’s Hubble Space Telescope (HST)
recently took exquisite images of a dying Sun-
like star, revealing fine details of the fascinating
cloud of gas and dust that surrounds the
exposed blazing core of the star.

The object, designated NGC 2371, is
known as a planetary nebula. The remnant
star shining at the center of NGC 2371 is
the extremely hot core of the progenitor
star, now stripped of its outer gaseous
envelope. Its surface temperature is over
130,000 degrees Celsiusl NGC 2371
lies about 4,300 light-years away in the
zodiacal constellation Gemini, the Twins.

There are prominent pink clouds lying on
opposite sides of the central star. They are
relatively cool and dense, compared to the
rest of the gas in the nebula.

The numerous, very small pink dots mark
relatively dense and small knots of gas, which
are also located diametrically opposite, with
respect to the star. These features appear to
represent the ejection of gas from the star
along a specific direction. The jet's direction
has changed through the past few thousand
years. Astronomers propose that this behavior
could be due to the possible presence of
a companion star orbiting the observable
central star.

A planetary nebula is an expanding cloud
of gas ejected from a low-mass star during
the end throes of its life. The nebula glows
due to ultraviolet radiation emitted by the
hot central star. By the cosmic time scale,
planetary nebulae are very short-lived. In only
a few tens of thousands of years they disperse
into space. The central star will then gradually
cool down, turning into a white dwarf, the
final stage of evolution for most stars.

The term “planetary nebula” was coined
by Sir William Herschel, the discoverer of the
planet Uranus, as these nebulae somewnhat
resemble the fuzzy disc of Uranus, when
viewed through a small telescope.

The image is a composite of images
obtained by Hubble's WFPC2 instrument.
Four filters were used to sample narrow
wavelength ranges matching the emission of
specific chemical elements. The color is due
to assigning different hues (colors) to each
monochromatic image.

Further Reading

Last Confessions of a Dying Star
http://hubblesite.org/newscenter/archive/releases/2008/13/
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Harlow Shapely
and the Structure of
the Milky Way Galaxy

distribution and distances of globular clusters,
Shapley demonstrated these spectacular
stellar swarms are roughly distributed in a
sphere centered at the center of the Galaxy.
He further estimated the distance of the Sun
from the Galactic center, and showed the
Sun’s position in the Galaxy is not peculiar;
the Sun lies thousands of light years away
from the Galaxy’s center.

Although Shapley’s calculations were
considerably in error, due to the fact that
cosmic dust in the Milky Way diminished the
amount of light from a globular cluster that
reached Earth, thus making it appear more
distant. Shapley’s estimate of the size of the
Galaxy was, however, within the same order
of magnitude of the currently accepted value.
Shapley deduced that the Sun is 50,000 light

An Infrared Image of the-Core of the Milky Way Galaxy
The image was acquired by NASA's Spitzer Space Telescope.
Credit: NASA/JPL-Caltech/S. Stolovy (SSC/Caltech)

Harlow Shapley (1885-1972), an eminent
astronomer of the 20th century, contributed
enormously to astronomy. He is credited for
changing our view of our Galaxy, the Milky
Way, and the Solar System’s location in the
Galaxy, he also made the first reasonable
estimate of the size of the Galaxy, revealing that
it is much larger than previously believed.

Shapley was born on 2 November 1885, in
Nashville, Missouri, USA. He exited school with
the equivalent of a fifth grade education but
continued to study at home, and completed
a six-year high school program in two years,
graduating as class valedictorian.

Shapley earned his BSc in 1910 from the
University of Missouri, and then wrote an
important PhD thesis on eclipsing binary stars
under the supervision of Henry Norris Russell
at Princeton. An eclipsing binary star consists
of two stars in orbit around a common center
of gravity, showing light variations due to
mutual eclipses. Shapley also studied another
type of variable stars, the Cepheid variables,
and showed that their brightness fluctuations
are not due to eclipses.

Shapley worked at Mt. Wilson Observatory
where he employed the 60-inch reflecting
telescope to conduct his revolutionary
studies on globular clusters, giant spherical
agglomerations of stars that orbit our Galaxy.
At the time, it was generally believed that
the Solar System lies in a distinctive position,
near the Galaxy’s center. By determining the

years from the Milky \Way’s center. This value
was corrected to about 30,000 light years.

On 26 April 1920, he debated Heber D.
Curtis overthe scale ofthe Universe; the debate
was later dubbed the Great Debate. Shapley
counter argued the theory that the Sun was at
the center of the Galaxy, and argued in favor
of the idea that globular clusters and spiral
nebulae belong to the Milky Way. He was
only incorrect about the relation between our
Galaxy and the spiral nebulae, later shown by
Edwin Hubble to be external galaxies, similar
to our own. Hubble’s discovery dramatically
revolutionized our view of the cosmos.

From 1921 to 1952, Shapley was Director
of the Harvard College Observatory, where
he studied nearby galaxies, and found that
galaxies tend to occur in clusters, which he
called metagalaxies. He also compiled catalogs
of galaxies.

Shapley wrote numerous books and was
a distinguished writer of popular science. He
headed many organizations and helped found
American scientific associations, including the
National Science Foundation. He was also
a cofounder of UNESCO. Shapley received
prestigious awards and honors, including the
Medal of the Royal Astronomical Society in
1934, and the Bruce Medal in 1939.

References

The Bruce Medalists: Harlow Shapley
http:/Awww.phys-astro.sonoma.edu/BruceMedalists/shapley/index.html
The Great Debate

http://antwrp.gsfc.nasa.gov/htmitest/gifcity
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The Mice « Interacting Galaxies NGC 4676
Hubble Space Telescope « Advanced Camera for Surveys

MNASA, H. Ford [JHU}, G. llingworth (UCSC/LO), M. Clampin {STSel), G. Hartig {STScl), the ACS Science Team and ESA » STScl-PRCO2-11d

The Hubble Space Telescope’s Advanced
Camera for Surveys (ACS) pictured this cosmic
wonder, a spectacular pair of gravitationally
interacting galaxies, known as “The Mice”.
Due to the mutual gravitational influence
between the two galaxies, immensely long
tails of stars, gas and dust extend from both
galaxies. The Mice are located 300 million
light-years away. They will ultimately merge
forming a single giant ellipsoidal galaxy,
termed elliptical galaxy. The Mice are also
technically designated NGC 4676.

The exquisite image is the most detailed
view ever obtained of this deep sky showpiece.
In the galaxy at left, the bright blue patch
is resolved into clusters and associations
of young, hot blue stars, whose formation
has been stimulated by the tidal forces of
the gravitational interaction. Material is also
streaming between the two galaxies.

Sophisticated computer simulations show
that the two galaxies were closest together
approximately 160 million years ago. This is
fairly recent by the standards of the cosmic
time scale. The stars, gas, and luminous
clumps of stars in the tidal tails will either fall
back into the merged galaxies or orbit in the
halo of the newly-formed elliptical galaxy.

The Mice foretell what may happen to
our own Galaxy several billion years from now
when it collides with our near giant neighbor,
the Andromeda Galaxy.

This picture is assembled from three sets
of images taken on 7 April 2002, in blue,
orange, and near-infrared filters.

Further Reading

Hubble Site

http://hubblesite.org/

The Antennae Galaxies
http://hubblesite.org/gallery/album/entire_collection/
pr2006046a/
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On 14 January 2008, NASA’s MESSENGER
spacecraft flew by Mercury, the smallest and
innermost planet. The spacecraft relayed over
1,200 images, providing valuable insights
into this mysterious world. The images show
Mercury’s varied rugged terrain, including
large craters and magnificent cliffs. The
Mariner 10 spacecraft imaged only about 45%
of the surface of the planet. Some images are
the first glimpses into the unexplored side of
Mercury. This gallery presents some of these
impressive pictures.

On Mercury, craters are named after
persons, now deceased, who have made
contributions to the humanities, such as
artists, musicians, painters, and authors.
The International Astronomical Union (IAU)
oversees the official process of naming new
features discovered on the Solar System’s
objects. The images taken by MESSENGER
during its first encounter with Mercury cover
a large region of Mercury’s surface previously
unseen by the spacecraft, revealing many
new terrains.

For more images and information, please visit the websites
below.

MESSENGER Mission Homepage
http://www.nasa.gov/mission_pages/messenger/main/

MESSENGER at JHUAPL
http://messenger.jhuapl.edu/

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

The True Colors of Mercury

Credit: NASA/Johns Hopkins Uni
Laboratory/Carnegie Institution of Washington

ity Applied Physics

This color image of Mercury is a mosaic
revealing the subtle and various colors
of Mercury’s surface. It was produced by
combining images taken in violet, red,
and infrared filters. The images were taken
while the spacecraft was receding from
Mercury after its closest approach on
14 January 2008. The diameter of Mercury
is approximately 4880 km. The image
spatial resolution is about 2.5 km per pixel.

Mercury’'s North Pole

>4

Credit: NASA/Johns Hopkins University Applied Physics Labo-
ratory/Carnegie Institution of Washington

The image shows Mercury’s north pole.
The area shown in this image lies in the
unexplored side of Mercury. The planet’s
terminator, the dividing line between the day
side and night side of Mercury, is visible at
top left. Near the terminator, the Sun is low
above the horizon of Mercury, casting long
shadows and causing height differences of
the surface to appear more pronounced in
this region.

This image was acquired about
94 minutes after MESSENGER’s closest
approach to Mercury, when the spacecraft
was at a distance of about 32,000 km.

2
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Horizon of Mercury The image shows long and high cliffs.
These giant cliffs are believed to have formed
when Mercury’s interior cooled, and the entire
planet shrank slightly as a result. Some of
these cliffs extend for hundreds of kilometers.
The MESSENGER science team members are
busy mapping these newly-discovered cliffs
to investigate whether they are common all
over the planet.

A Historic Picture

Credit: NASA/Johns Hopkins University Applied Physics Labo-
ratory/Carnegie Institution of Washington

As NASA's MESSENGER spacecraft
approached Mercury for its eagerly-awaited
first flyby, the spacecraft acquired this image
showing various surface markings, including
smooth plains at the center of the image,
numerous impact craters and rough material
that appears to have been ejected from the o , o , ,

. Credit: NASA/Johns Hopkins University Applied Physics Labo-
large crater to the lower ”ght- ratory/Carnegie Institution of Washington

Magnificent Cliffs

This is the first image relayed back to
Earth following the MESSENGER flyby of
Mercury, and then published on the web
within hours. This is the historic first glimpse
into the previously unseen side of Mercury.
Near the center of this image is a small crater
with a prominent set of bright rays extending
across Mercury’s surface away from the crater.
Bright rays are commonly made during a
crater-forming impact on an airless object like
the Moon or Mercury.

Credit: NASA/Johns Hopkins University Applied Physics Labo-
ratory/Carnegie Institution of Washington
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