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Observing a Dead Star in
a Nearby Galaxy

N132D, the dazzling remains of a dead massive star
Credit: NASA/CXC/NCSU/K.J.Borkowski et al.

NASA recently published an exquisite
image of the dazzling debris of an exploding
star (supernova), located in a nearby galaxy,
known as the Large Magellanic Cloud (LMC).
The supernova remnant, known as N132D, is
the brightest stellar remnant in the LMC, and
is extraordinarily rich in oxygen. It is theorized
that the oxygen we breathe originated in
similar stellar explosions.

The LMC is a relatively small, irregular
companion galaxy of our Milky Way Galaxy.
It is one of our nearest cosmic neighbors,
located nearly 160,000 light years away. It is
named in honor of the 16" century maritime
explorer, Ferdinand Magellan, who described
the LMC and its neighboring galaxy, the
Small Magellanic Cloud (SMC). Both of the
Magellanic Clouds are visible to the unaided
eye from the Southern Hemisphere and the
low northern latitudes; they glow as small
nebulous patches near the Milky Way.

The image was taken in X-rays by one of
NASA's space observatories, the Chandra X-ray
Observatory (CXO). X-rays are an invisible

form of electromagnetic radiation; similar
in nature to the visible light, but they have
much higher frequencies. As our atmosphere
absorbs most of the X-rays, the Universe can
be studied in X-rays only by spacecraft, rockets
or high-altitude balloons.

The colors in the image correspond to the
energies (frequencies) of the detected X-ray
emission. Red represents low energy X-rays,;
green represents intermediate energy X-rays;
and blue represents high energy X-rays.

The object of these observations is to
estimate the mass of the progenitor star
and to learn more about how massive stars
explode and seed the interstellar space with
chemical elements like oxygen and carbon.

Illustration of CXQO’s orbit and Earth’s radiation belts
Credit: NASA/CXC/M.Weiss

Chandra was launched by the Space
Shuttle Columbia into a low Earth orbit, on
23 July 1999. Then, the Inertial Upper Stage
rocket boosted Chandra up to a higher
altitude where a built-in propulsion system
took Chandra to its final elliptical orbit. In this
orbit, CXO's altitude varies from 133,000 km
(more than a third of the average distance to
the Moon) to 16,000 km. A complete orbit
of Chandra lasts approximately 64 hours and
18 minutes. Chandra is named in honor of
the Indian-American physicist Subranmanyan
Chandrasekhar.

Further Reading

CXo
http://chandra.harvard.edu/index.html
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NASA Extends Saturn
Orbiter Mission

A breathtaking view of Saturn from the Cassini spacecraft
Credit: NASA/JPL/Space Science Institute

NASA has extended the highly successful
Cassini spacecraft mission to Saturn by two
years. The historic spacecraft’s stunning
discoveries and incredible images have
revolutionized our knowledge of Saturn and
its large system of at least 60 moons.

Cassini entered orbit around Saturn in
July 2004. The mission had originally been
scheduled to end in July 2008. The mission
extension will feature 60 new orbits of Saturn
and more flybys of its bizarre moons. There
will be 26 flybys of Titan (5,150 km across),
Saturn’s largest moon, seven of Enceladus
(497 km across), a geologically-active moon,
and three more flybys of three other Saturnian
moons. The extension also includes studies of
Saturn’s rings, its intricate magnetosphere,
and the planet itself.

“This extension is not only exciting for
the science community, but for the world
to continue to share in unlocking Saturn’s
secrets,” said Jim Green of NASA’s Planetary
Science Division. “New discoveries are the
hallmarks of its success, along with the
breathtaking images beamed back to Earth
that are simply mesmerizing.”

“Thespacecraftis performing exceptionally
well and the team is highly motivated, so we
are excited at the prospect of another two
years,” said Bob Mitchell, Cassini Program

Enceladus, only one-seventh the size
of the Earth’s Moon (3,476 km across), is a
high priority target for the mission extension.
In 2005, Cassini discovered amazing plumes
of icy material erupting from the moon’s
southern polar regions. This is an intriguing
type of volcanism, known as cryovolcanism.
Actually, Enceladus is among a handful of
volcanic objects in the Solar System.

Titan’s diameter is about 50% larger
than that of our Moon, while Titan’s mass
is approximately twice that of the Moon. In
January 2005, the Cassini-Huygens mission
achieved history when the Huygens probe
separated the Cassini spacecraft, and landed
successfully on Titan, becoming the first space
probe to touchdown on a planetary moon.

Titan is the only moon known to have
a substantial atmosphere. It may be even
described as an Earth-like moon. The present
conditions on Titan resemble those believed
to have prevailed on the early Earth, but Titan
has a much colder temperature of nearly
-180° C. By studying Titan, scientists hope to
get new insights into our planet’s evolution.

Cassini’s observations yielded convincing
evidence that Titan has large lakes and seas.
These lakes and seas are most probably filled
with liquid hydrocarbons, such as methane
and ethane.

During 62 orbits around Saturn, Cassini
has returned a daily stream of data, including
nearly 140,000 images and information
gathered through close encounters of the
exotic icy moons. Cassini has been flying
in space for over 10 years, since launch in
October 1997. It traversed 3.5 billion km
across the Solar System to reach the Saturn
system.

The spacecraft propellant is expected to
suffice for a possible third phase of operations,
beyond the mission extension. Data from the
extended mission would inspire new missions
to Titan and Enceladus.

Further Reading

NASA'’s Cassini Websites
http://www.nasa.gov/cassini
http://saturn.jpl.nasa.gov
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Hubble Images
a Tremendous
Cosmic Explosion

A Tremendous Explosion in the Far Universe
Credit: NASA, ESA, N. Tanvir (University of Leicester), and
A. Fruchter (STScl)

NASA’s Hubble Space Telescope has
imaged an incredible stellar explosion, blazing
at an immense distance of over 7 billion
light years, about halfway to the edge of
the observable universe. This is an example
of fantastic cosmic explosions, known as
gamma-ray bursts (GRBs). GRBs are extremely
luminous flashes of gamma rays and other
radiations, often lasting a few minutes or
less. They are believed to be the explosions
of hefty stars that are up to 50 times more
massive than the Sun.

Hubble detected the visible light radiated
through the GRB event. It appeared in our
skies as a star-like object, barely visible to the
unaided eye, but its intrinsic luminosity was
as brilliant as 10 million galaxies!! Actually, it
holds the record of the intrinsically brightest
naked-eye object ever observed.

The GRB, designated GRB 0803198,
occurred on 19 March 2008, and lasted
nearly one minute. Hubble's Wide
Field and Planetary Camera 2 (WFPC2)
images, taken on 7 April 2008, show the
fading optical counterpart of the titanic
blast. It was not possible to image the
parent galaxy of the GRB, as it was still
overwhelmed by the glare of the GRB.

The object erupted in a brilliant flash
of gamma rays and other electromagnetic
emissions, and was also detected by
NASA’s gamma ray burst satellite, Swift.
Immediately after the explosion, the gamma
ray burst glowed as a faint star in the spring
constellation Bootes, The Herdsman; its light
has been fading since then.

This is particularly surprising because
bright bursts have been known to decline in
brightness more rapidly, in conformity with
the theory that powerful GRBs emit their
energy in a more tightly confined beam. The
slow fading demands new HST observations
of GRB 080319B.

Such explosions are also known as
“hypernovae,” as they are more powerful
than ordinary supernova explosions and are
far more luminous. Their energy rather seems
to be concentrated into a blowtorch-like
beam that, in this case, was aimed directly
at Earth. The Hubble image also shows field
galaxies around the object, which are probably
unrelated to the burst itself.

Further Reading

Hubble Site
http://hubblesite.org/

A New Storm Appears on
Jupiter

- . -~
A Hubble Space Telescope close-up image of the three red spots
of Jupiter

Credit: M. Wong and |. de Pater (University of California, Berkeley)

The Hubble Space Telescope (HST) has
detected a new storm on Jupiter (around
142,000 km across), the largest planet.
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The storm appears as a red spot near the
planet’s larger famous red storms, the Great
Red Spot (GRS) and Red Spot Jr., which are
also giant storms.

The new red spot was previously a white
oval-shaped storm, but its color turned red.
This change in color indicates the storm’s
swirling clouds are rising to altitudes similar to
those of the clouds of the GRS. Probably, the
red storm is so powerful it dredges material
from deeper layers of Jupiter's atmosphere,
and lifts it to higher elevations where solar
ultraviolet radiation produces the distinctive
brick color.

Detailed analysis of the visual-light
images taken by HST's WFPCZ2 instrument on
9 May and 10 May 2008, and infrared images
acquired by the giant Earth-based Keck
telescope on 11 May 2008, is revealing the
relative altitudes of the cloud tops of the three
red storms. As the three red spots are bright
in infrared emission, they must be located
above the methane in Jupiter’'s atmosphere,
which absorbs the Sun’s infrared emission,
and therefore appears dark in infrared images.

The GRS has persisted for at least 200
years; it is about 25,000 km across, or about
twice the size of Earth. Red Spot Jr. appeared
in spring of 2006. If the new red spot and
the GRS continue on their tracks, they will
encounter each other in August 2008, and
the smaller storm will either be absorbed or
repelled from the GRS.

For more than two years, astronomers
monitored turbulence and storms on Jupiter
The Hubble and Keck images reveal a drastic
change in the cloud band surrounding the
GRS. Just over a year ago the band was
quite and bland; now it shows incredible
turbulence on both sides of the GRS.

The Hubble and Keck images may bolster
the idea that Jupiter is in the midst of global
climate change, as first proposed in 2004
by Phil Marcus, a professor of mechanical
engineering at the University of California,
Berkeley. The planet’s temperatures may be
changing by 15 to 20 degrees Fahrenheit.
The equatorial region of the giant planet is

getting warmer, but, near the South Pole,
it is getting cooler. He predicted that major
changes would spawn new vortices.

Further Reading

New Red Spot Appears on Jupiter
http://hubblesite.org/newscenter/archive/releases/2008/23/
image/a/

Hubble Catches Jupiter Changing Its Stripes
http://hubblesite.org/newscenter/archive/releases/2007/25/

Hubble Snaps Baby Pictures of Jupiter’s “Red Spot Jr.”
http://hubblesite.org/newscenter/archive/releases/2006/19/

Jupiter
http://www.nineplanets.org/jupiter.html

Hubble Site
http://hubblesite.org/

Hubble Explores
a Magnificent
Cluster of Galaxies

The Coma Cluster of Galaxies
Credit: NASA, ESA, and the Hubble Heritage Team (STScl/
AURA)

NASA’s Hubble Space Telescope (HST)
pictured a giant agglomeration of galaxies,
known as the Coma Cluster of Galaxies. HST's
Advanced Camera for Surveys (ACS) viewed
a large area of the cluster, spanning several
million light-years across. The entire cluster
contains thousands of galaxies in a spherical
shape over 20 million light-years in diameter.

The clusters of galaxies are among the
largest known cosmic structures. A large
cluster of galaxies contains hundreds or
thousands of galaxies, bound by their mutual
gravitational influence.
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The Coma Cluster is over 300 million light
years away. It is named after the constellation
Coma Berenices, as it is visible among the stars
of this constellation. Interestingly, the Coma
Cluster is located away from the Milky Way in
the sky. Therefore, the Coma Cluster lies in an
area that is not obscured by the dust and gas
of the Milky Way, and clearly observable by
Earth-based telescopes.

Most of the galaxies that populate the
central portion of the Coma Cluster are
elliptical galaxies. These galaxies shine as
fuzzy balls or ellipsoids. They are dark yellow
in color as they are composed mostly of old
red stars. The Coma Cluster contains a large
population of both dwarf and giant elliptical
galaxies. Some giant elliptical galaxies contain
several trillion stars.

Several spiral galaxies are located farther
out from the center of the cluster; these
possess clouds of cold gas that are forming
new stars. Spiral arms and dust lanes are
characteristics of these bright bluish-white
galaxies.
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The Coma Cluster also contains an
interesting type of galaxies, known as the
lenticular galaxies, designated SO (S-zero)
galaxies. They show common characteristics
of both the spiral and elliptical galaxies. Like
the elliptical galaxies, they are made up of old
red stars and show little evidence of recent star
formation; but they do show disk structure
like the spiral galaxies.

In 1936, US astronomer Edwin Hubble
invented a morphological classification
scheme of the galaxies, known as the Hubble
tuning-fork, due to its shape. The scheme
features three main types of galaxies: elliptical
galaxies, spiral galaxies and lenticular galaxies.
Small, irregularly-shaped galaxies comprise a
fourth class, known as the irregular galaxies.
The Hubble tuning-fork is based on the
appearance of galaxies on photographs.

This Hubble image shows a section of the
cluster that extends roughly one-third of the
way out from the cluster’s center. One bright
spiral galaxy is visible in the upper left of the
image. It is remarkably brighter and bluer
than galaxies surrounding it. Other galaxies
in the image are either elliptical galaxies, SO
galaxies, or background galaxies beyond the
Coma Cluster sphere.

Further Reading

Hubble Heritage Release of Coma Cluster
Hubble ESA Release of Coma Cluster

Safe landing on Martian
Arctic Region

An artist’s impression of the Phoenix landing in the Martian
north polar region
Credit: NASA/JPL-Caltech/University of Arizona

On 25 May 2008, NASA’s Phoenix
spacecraft touched down safely in the
northern polar region of Mars, beginning a
3-month mission of exploring a site targeted
for its likelihood of having frozen water within
reach of the spacecraft’s robotic arm.
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Radio signals received shortly after the
landing confirmed the Phoenix Mars Lander
had endured its difficult Martian atmospheric
descent and touchdown 15 minutes earlier.
The signals took that period to traverse the
Earth-Mars distance, at the speed of light.

The Phoenix Mission team at NASA’s Jet
Propulsion Laboratory, Pasadena, California;
Lockheed Martin Space Systems, Denver; and
the University of Arizona, Tucson, cheered
the successful landing, and eagerly awaited
further information from Phoenix.

NASA Administrator, Dr. Michael Griffin,
observed the landing in the JPL control room.
Dr. Griffin noted this was the first successful
Mars landing without airbags since the Viking
2 spacecraft in 1976. “For the first time in
32 years, and only the third time in history,
a JPL team has carried out a soft landing on
Mars,” Griffin said. “l couldn’t be happier to be
here to witness this incredible achievement.”

During its nearly 675-million-km cruise
from Earth to Mars, Phoenixrelied on electricity
from solar panels during the spacecraft’s
cruise stage. The cruise stage was jettisoned
seven minutes before the lander, encased
in a protective shell, entered the Martian
atmosphere. Batteries provided electricity
till deploying the lander’s own pair of solar
arrays. “We’ve passed the hardest part and
we're breathing again, but we still need to
see that Phoenix has opened its solar arrays
and begun generating power,” said Barry
Goldstein, Phoenix project manager (JPL).

Phoenix was launched on 4 August 2007,
aboard a Delta Il 7925 rocket from Cape
Canaveral Air Force Station, Florida. Its
journey to Mars lasted 10 months.

Further Reading
Phoenix Mars Lander

http://www.nasa.gov/mission_pages/phoenix/news/phoenix-
20080525b.html

The Shortest Day
in the Solar System

Earth-based radar images of asteroid Toutatis showing its spin
The images were produced using the Goldstone DSN
antennas.

Credit: NASA/GSFC/NSSDC

The fastest rotating object in the Solar
System was discovered by Richard Miles, a
British amateur astronomer, using data from
the Faulkes Telescope South in Australia. The
object is an asteroid (minor planet) known
as 2008 HJ, and lasts only 42.7 seconds to
complete one rotation.

The discovery was announced in late
May 2008. The previous record holder was
asteroid 2008 DOS8, which rotates once every
78 seconds. 2008 HJ is estimated to be only
about 24 m across, and 5,000 tons in mass.

Asteroid 2008 HJ is classified as a near
Earth asteroid; however it came no closer
than 1 million km from Earth, when it hurtled
past our planet at approximately 45 kmy/s, in
late April 2008. It never posed any risk.

References

Faulkes Telescope
http://faulkes-telescope.com/news/1939
The BBC

Wikipedia

The Asteroids
http://www.nineplanets.org/asteroids.html
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An Exquisite Infrared Picture of our Galaxy

Credit: NASA/JPL-Caltech/University of Wisconsin

More than 800,000 snapshots from
NASA's Spitzer Space Telescope (SST) have
been stitched together to produce a new
“coming of age” picture of stars in the inner
region of our Milky Way Galaxy. The image
covers an area of sky measuring 120 degrees
by two degrees. It was unveiled recently
at the 212" meeting of the American
Astronomical Society (AAS) in St. Louis.

“This is the highest-resolution, largest,
most sensitive infrared picture ever taken of
our Milky Way,” said Sean Carey of NASA’s
Spitzer Science Center at the California
Institute of Technology, Caltech. Carey
is principal investigator for one of two
research teams responsible for the new
picture. “Where previous surveys saw a
single source of light, we now see a cluster
of stars. With this data, we can learn how
massive stars form, map galactic spiral arms
and make a better estimate of our Galaxy’s
star-formation rate,” explained Carey.

Because Earth is located within our
dusty, disk-shaped galaxy, we have an
edge-on view of our home Galaxy. To the
unaided eye, the Milky \Xay is visible as a
blurry, narrow band of light that stretches
almost completely across the sky. With SST's
dust-penetrating infrared eyes, astronomers
peered 60,000 light-years away through
the galactic plane, and glimpsed into the
other side of the Galaxy.

Thus, a cosmic tapestry depicting a
fantastic coming-of-age tale for stars was
created. Areas hosting stellar embryos are
identified by swaths of green, which are
organic molecules, called polycyclicaromatic
hydrocarbons (PAHSs), illuminated by light
from nearby newborn stars. On Earth, PAHs
are found in automobile exhaust and charred
barbeque grills, essentially anywhere carbon
molecules are burned incompletely.



Extremely young stars shine as yellow
and red dots, while the blue specks
scattered throughout the photograph are
individual older Milky \Xay stars. The red
wispy structures highlight cosmic dust. The
bluish-white haze in the middle two panels
is starlight from the Galaxy’'s older stellar
population. A closer, careful inspection of
the image also reveals the dusty remnants
of dying and dead stars as translucent
orange spheres. This infrared composite
incorporates observations from two Spitzer
instruments.

“With these Spitzer data, we’'ve been
able to catalogue more than 100 million
stars,” said Edward Churchwell of the
University of Wisconsin, at Madison.
Churchwell is principal investigator of one
of the teams.

“This picture shows us that our Milky
Way Galaxy is a crowded and dynamic
place. We have a lot to learn. I've definitely
found a lot of things in this map that | didn’t
expect to see,” added Carey.

Further Reading

Spitzer Captures Stellar Coming of Age in Our Galaxy
http://www.spitzer.caltech.edu/Media/releases/ssc2008-11/
release.shtml

Infrared Observatory Pictures a Shining Cosmic Opal
http://www.bibalex.org/psc/News/NewsDetail.aspx?Find=xjiC7
GYwYy%2bSUm016V60DA%3d%3d
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26" Flight to the Space
Station

Space Shuttle Discovery Launches
Credit: NASA

On 31 May 2008, Space Shuttle Discovery
was launched from the Kennedy Space Center
(KSC), Florida, toward the International
Space Station (ISS). The main objective of the
mission, designated STS-124, was to deliver
the Pressurized Module and robotic arm of
the Japanese Experiment Module, known as
Kibo “hope”, to the ISS.

The STS-124 mission was the second of
three flights that will ferry components to
complete the Kibo laboratory. The mission
included three spacewalks. The lab’s logistics
module, which was installed in a temporary
location during STS-123, was attached to the
new lab. STS-124 was the 26™ shuttle mission
to the ISS.

On 14 June, after two weeks and 217 orbits,
Discovery landed safely at KSC, on Runway 15.

Further Reading

STS-124
http://www.nasa.gov/mission_pages/shuttle/shuttlemissions/
sts124/main/index.html
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The planetary nebula SuWt 2
Credit: NASA, NOAO, H. Bond and K. Exter (STScl/AURA)

SuWt 2 is a nebula consisting of a bright,
nearly edge-on glowingring of gas; itistermed
a planetary nebula. Planetary nebulae are the
remains of dead Sun-like stars, formed when a
star sheds its outer gaseous envelope during
the end throes of its lifetime. Intriguingly,
SuWt 2 became a cosmic crime scene, as
astronomers are engaged in searching for
a missing dwarf star within this fascinating
nebula.

Stellar evolution theories show that a
star reaches the late stages of its evolution
when its core is depleted in hydrogen. The
core of the progenitor star of a planetary
nebula, an immense nuclear reactor that has
been generating the star’s radiation through
its lifetime, shrinks and turns into a white
dwarf, a small very dense stellar object that
Nno longer produces electromagnetic energy.
A white dwarf fades gradually, like an ember,
becoming eventually a dark dwarf.

SuWt 2 is about 6,500 light years away
in the direction of the southern constellation
Centaurus; it is believed to glow due to the
energetic ultraviolet radiation emitted by the
core of the deceased star, but amazingly, the
white dwarf is missing!

The mystery deepened when researchers
observed the nebula in ultraviolet, in the early
1990°s with NASA’s International Ultraviolet
Explorer satellite, expecting to find signs of
a faint but very hot star, but no ultraviolet
radiation was detected.

Instead, at the center of the nebular
ring are two suspected objects: two tightly
spaced stars that orbit a common center of
mass every five days, but neither of them is
a white dwarf. These stars are hotter than
our Sun, but they are still not hot enough to
make the nebula glow. Only an intense flux
of ultraviolet radiation, such as that emitted
by white dwarfs, could power the nebula.

The study is being conducted by aresearch
team led by Katrina Exter and Howard Bond of
the Space Telescope Science Institute (STScl).
The team extensively observed the brightness
and spectrum of the binary and showed that
both stars may have started to expand and
evolve into red giant stars,

The two stars also appear to be rotating
more slowly than expected; they would be in
a locked rotation, i.e., the same sides of the
stars are always turned to each other, but this
is not observed.

The astronomers propose a simple
interpretation for the facts at the scene: the
stars at the center of SuWt 2 were born as
members of a system of three stars, with
the two stars circling each other tightly and
a more massive star orbiting further out.
The massive star evolved to become a red
giant, which only then swallowed the pair of
stars. Confined inside the red giant in what
astronomers term a “common envelope,” the
pair spiraled down toward the core, causing
the envelope to spin faster.

Eventually, the outer layers of the red giant
were expelled in the plane of the orbit, forming
the ring-shaped nebula now observable. The
unusually slow spins of the two stars may
have been a consequence of being engulfed
within their massive companion. Ultraviolet
radiation from the hot bare core of the red
giant would have stimulated the nebula to
glow. If the mass of the giant’s core were
high enough, the core would then shrink and
cool off rapidly to a faint white dwarf, which
might explain its absence.

Further Reading

Hubble Site
http://hubblesite.org/
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Gerard Kuiper,
Father of Modern Planetary Astronomy

Gerard Kuiper (1905-1973) is considered
the founder of modern planetary astronomy
for his outstanding studies of the Solar System.

Kuiper discovered Nereid, a moon of
Neptune, and Miranaa, a moon of Uranus; he
also discovered an atmosphere around Titan,
Saturn’s largest moon; and in the 1960s, he
contributed to the Apollo Program by identify
landing sites on the Moon.

However, Kuiper is best known for
predicting the existence of a zone beyond
the orbit of Neptune populated by icy minor
planets, now known as the Kuiper Belt.
Studying the orbits of short-period comets,
an interesting class of comets whose orbital
periods are less than 200 years, Kuiper
noticed that the orbits of these comets are
not distributed randomly, but rather, they
mostly occur near the orbital plane of Earth.
He also realized that the direction of the
orbital motion of the short-period comets
is the same as that of the planets. Hence,
Kuiper concluded accurately that there must
be a belt of comet-like debris at the edge of
our Solar System and this belt was the origin
of the short-periodic comets.

This theory was verified 20 years after
his death, when the first Kuiper Belt Object
(KBO) was discovered in 1992. Now, over
1,000 KBOs are known; it is estimated that
at least 70,000 KBOs, with diameters of over
100 km, reside in the Kuiper Belt. The Kuiper
Belt extends from about 4,500 million km to
approximately 8,200 million km from the Sun.
The KBOs are believed to be leftovers from
the birth of the Solar System.

Kuiper also developed a new technique
of observing the Solar System, an airborne
observatory. The Kuiper Airborne Observatory
(KAO), an observatory constructed onboard a
large airplane, was dedicated in May 1975.
Airborne telescopes can fly above most
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he was a student of
eminent astronomers,
including Ejnar Hertzsprung, Willem de Sitter,
and Jan Oort. Kuiper made his doctoral
thesis on binary stars in 1933, then traveled
to California to become a fellow at the Lick
Observatory. In 1935, he moved to Harvard
College Observatory; he married Sarah Parker
Fuller in 1936. He received a position at the
Yerkes Observatory of the University of Chicago
and became an American citizen in 1937.

Image credit: NASA

Kuiper spent most of his career at the
University of Chicago, but moved to Tucson,
Arizona, in 1960, to establish the Lunar and
Planetary Laboratory (LPL) at the University of
Arizona; he was the laboratory’s director until
his death in 1973.

In 1959, Kuiper won the Henry
Norris Russell Lectureship of the American
Astronomical Society. Asteroid 1776 Kuiper is
named in his honor. Also, a lunar crater, a
Martian crater and a crater on Mercury were
named after him. The Kuiper Prize, named in
his honor, is the most distinguished award
given by the American Astronomical Society
Division of Planetary Sciences. Winners of the
Kuiper Prize include Carl Sagan, James Van
Allen, and Eugene Shoemaker.

References

Gerard Peter Kuiper: KAO’s Namesake
http://quest.nasa.gov/Ifs/kuiper-bio.html
A brief Overview of LPL
http://www.lpl.arizona.edu/history.php
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The Powerhouse N

of the Solar System

The Sun is a gigantic glowing gaseous
sphere, measuring around 1.4 million km
in diameter. The Sun is powered by fierce
nuclear fusion reactions taking place deep
within its hellish core. Every second, the Sun
converts approximately 700 million tonnes of
hydrogen into 695 million tonnes of helium
and 5 million tonnes of energy. Primarily this
energy leaves the surface of the Sun as visible
light. Astronomers estimate that the Sun has
been consuming its fuel of hydrogen at this
rate for over 4,000 million years, and it has
enough fuel to shine for 5 billion yearsl!!

The Sun’s luminosity is approximately
4 X 1026 watt!! The luminosity of a star is
proportional to its mass. The higher the mass
of a star, the more luminous it will be. The
luminosities of the largest stars, with masses

Spring 2008
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of over 100 times the solar mass, far dwarf
the solar wattage. Eta Carinae, the largest
known star in the Galaxy, is over 4 million
times brighter than the Sun!

Amighty star like Eta Carinae consumes its
hydrogen fuel so rapidly, by cosmic timescale
standards, within only a few million years,
and ends its “brief” evolution in a catastrophic
explosion, known as a supernova. On the
other hand, the evolution of a low mass
dwarf star is estimated to last hundreds of
billions of years, or even longer. These dwarf
stars consume their fuel rather economically!

Further Reading
The Sun
http://www.nineplanets.org/sol.html

Doomed Star Eta Carinae
http://hubblesite.org/newscenter/archive/releases/1996/23




The Wild Universe

Celebrating the 18" anniversary of the launch of the Hubble Space Telescope, a large
collection of 59 Hubble images of colliding galaxies was published.

Arp 148

Credit: NASA, ESA, the Hubble Heritage (STScl/AURA)-ESA/
Hubble Collaboration, and A. Evans (University of Virginia,
Charlottesville/NRAO/Stony Brook University)

Arp 148 is the staggering aftermath of an
encounter between two galaxies, resulting
in a ring-shaped galaxy and a long-tailed
companion. The collision between the two
galaxies gave rise to a shockwave effect that
first pulled matter into the center, and then
caused it to propagate outwards in a ring.
The elongated companion perpendicular to
the shimmering ring indicates that Arp 148
is a unique snapshot of an ongoing collision.

Arp 256

Credit: NASA, ESA, the Hubble Heritage (STScl/AURA)-ESA/
Hubble Collaboration, and A. Evans (University of Virginia,
Charlottesville/NRAO/Stony Brook University)

Arp 256 is a remarkable system of two
spiral galaxies in an early stage of merging.
The above image shows two galaxies with
strongly disrupted shapes and blue knots
of star formation that look like exploding
fireworks. The galaxy to the left has two
extended ribbon-like tails of gas, dust and stars.

Arp 302

Credit: NASA, ESA, the Hubble Heritage (STScl/AURA)-ESA/
Hubble Collaboration, and A. Evans (University of Virginia,
Charlottesville/NRAO/Stony Brook University)

The system Arp 302, also known as
UGC 9618 or VWV 340, consists of two gas-
rich spiral galaxies, in their early stages of
interaction. One galaxy, VV 340A, is visible
edge-on to the left, and the other, VV 3408,
is visible face-on to the right. An enormous
amount of infrared light is emitted by the
gas from massive stars that are forming at
a rate similar to the most vigorous giant
star-forming regions in our own Galaxy.

NGC 6240

Credit: NASA, ESA, the Hubble Heritage (STScl/AURA)-ESA/
Hubble Collaboration, and A. Evans (University of Virginia,
Charlottesville/NRAO/Stony Brook University)

NGC 6240 is a peculiar, butterfly-shaped
system of two merging galaxies. It is located
in the constellation of Ophiuchus, the Serpent
Bearer. Observations in X-rays revealed two
massive black holes, about 3,000 light-years
apart, which will smash, and eventually merge
forming a larger black hole. The merging
process, which began about 30 million years
ago, induced vigorous star formation, and
led to numerous supernova explosions.
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Arp 272

Credit: NASA, ESA, the Hubble Heritage (STScI/AURA)-ESA/
Hubble Collaboration, and K. Noll (STScl)

This spectacular image shows the system
Arp 272, a wonderful collision between two
spiral galaxies, NGC 6050 and IC 1179. The
system is also part of the Hercules Galaxy
Cluster, visible in the constellation of Hercules.
The Hercules Galaxy Cluster is part of the
Great Wall, a magnificent agglomeration of
clusters and superclusters, the largest known
structure in the Universe. The two spiral
galaxies are linked by their swirling arms.

NGC 6670

Credit: NASA, ESA, the Hubble Heritage (STScl/AURA)-ESA/
Hubble Collaboration, and A. Evans (University of Virginia,
Charlottesville/NRAO/Stony Brook University)

The system NGC 6670 is a splendid pair
of overlapping edge-on galaxies resembling
a breaching dolphin. Scientists believe that
NGC 6670 has already undergone at least
one close encounter and is now in the early
stages of a new interaction. The cores of the
two galaxies are approximately 50,000 light-
years apart, a small distance, by the standards
of the scale of galactic distances. NGC 6670
shines brightly in the infrared, and therefore
is thought to be entering a starburst phase.
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http://faulkes-telescope.com/news/1939
The BBC
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The Asteroids
http://www.nineplanets.org/asteroids.html
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Phoenix Mars Lander
http://www.nasa.gov/mission_pages/phoenix/news/phoenix-
20080525b.html
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Hubble Heritage Release of Coma Cluster
Hubble ESA Release of Coma Cluster
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New Red Spot Appears on Jupiter
http://hubblesite.org/newscenter/archive/releases/2008/23/
image/a/

Hubble Catches Jupiter Changing Its Stripes
http://hubblesite.org/newscenter/archive/releases/2007/25/
Hubble Snaps Baby Pictures of Jupiter’s “Red Spot Jr.”
http://hubblesite.org/newscenter/archive/releases/2006/19/

Jupiter
http://www.nineplanets.org/jupiter.html

Hubble Site
http://hubblesite.org/
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NASA’s Cassini Websites
http://www.nasa.gov/cassini
http://saturn.jpl.nasa.gov
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