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On 27 September 2007, NASA launched
the Dawn spacecraft into the asteroid belt.
Dawn will explore Vesta (530 km across), one
of the largest asteroids, and Ceres (about
950 km across), the smallest dwarf planet.
This is the first mission ever in which a single
spacecraft orbits two Solar System objects.

Dawn was launched aboard the
powerful Delta 2 rocket. The launch occurred
at 11:34 GMT, from the Cape Canaveral Air
Force Station. About 2 hours after launch,
ground controllers at NASA's Jet Propulsion
Laboratory (JPL) received signals from Dawn
indicating that the spacecraft had been
properly oriented in space and its massive
solar array was generating power from the
sSun.

“Dawn has risen, and the spacecraft is
healthy,” said the mission’s project manager
Keyur Patel of JPL. “About this time tomorrow,
we will have passed the Moon'’s orbit.”

Over the next 80 days, spacecraft
controllers will examine the spacecraft systems
and subsystems, ensuring Dawn is ready for
its 5-billion-km journey ahead.

Vesta and Ceres orbit the Sun between
the orbits of Mars and Jupiter. Ceres orbits the
Sun at an average distance of approximately
415 million km. Its orbital period is nearly
4.6 years. Vesta orbits the Sun at an average
distance of approximately 353 million km,
with an orbital period of about 3.6 years.

Dawn is expected to arrive at Vesta in
August 2011, and Ceres in February 2015.
The spacecraft is scheduled to orbit Vesta
for 9 months, and orbit Ceres for at least
5 months. En route to Vesta, Dawn will fly by
Mars in February 2009, for a “gravity assist”.

The spacecraft’'s engines feature an
innovative technique, hyper-efficient system
known as ion propulsion, which electrically
ionizes xenon to generate thrust. The 30-cm-
wide ion thrusters provide less power than
conventional engines but can sustain thrust for
months at a time.

Sophisticated instruments onboard
Dawn will measure elemental and mineral
composition, shape, surface topography, and
tectonic evolution, and will also search for
water-bearing minerals. The trajectories of
Dawn around Vesta and Ceres will enable the
masses and gravitational fields of the objects to
be computed.

“Dawn will travel back in time by probing
deep into the asteroid belt,” said Dawn Principal
Investigator Christopher Russell, University
of California. “This is @ moment the space
science community has been waiting for since
interplanetary spaceflight became possible.”

The asteroids are believed to be primitive
material, left over from the primordial solar
nebula in which the Solar System was born.
Scientists expect that studying the two varied
objects from a close range will yield valuable
clues to the origin and formation of the Solar
System.

Further Reading

Dawn Websites
http://dawn.jpl.nasa.gov/
http://www.nasa.gov/dawn
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A Model of Sputnik 1
Credit: NASA/NSSDC

On 4 October 2007, Russia celebrated the
50" anniversary of the launch of Sputnik 1, the
first artificial satellite. The launch of Sputnik 1
marked the dawn of Space Age, and sparked
the Space Race between the former Soviet
Union and the USA.

Cosmonauts, engineers and officials
participated in commemorating the event
that changed history. During the ceremonies,
a monument commemorating the launch of
Sputnik was unveiled in Star City, the Russian
cosmonaut training center. Military officials
gathered near the Kremlin wall to lay flowers
on the grave of late Chief Designer Sergei
Korolev, former head of the Sputnik program.
Russian President Vladimir Putin sent a
congratulatory message to Russia’s space
scientists, saying: “The launch of the Earth’s
first satellite was a truly historic event, which
started a space age.”

Following the collapse of the USSR, the
Russian space program suffered years of
decline, but now Russia resumes its space
exploration with ambitious plans.

The Russian word Sputnik means
“companion” or “satellite”. Sputnik 1 was

launched from the Baikonur Cosmodrome,
370 km southwest from the City of Baikonur,
Kazakhstan.

Sputnik 1 was abasketball-sized aluminum
sphere, 58 cm in diameter. It weighed 84 kg.
It was also highly polished, to facilitate Earth-
based optical tracking. Four long, whip-like
antennas were attached to Sputnik.

The satellite was launched aboard the
Sputnik Rocket. Sputnik 1 orbited Earth
every 96 minutes, in an elliptical orbit,
varying in altitude between 215 km and
939 km. Sputnik 1 acquired data pertaining
to the density of the upper layers of the
atmosphere and the propagation of radio
signals in the ionosphere. It carried a radio
transmitter, emitting a “beep...beep...
beep” signal back to Earth. The transmission
continued for 22 days, and was monitored by
amateur radio operators around the world.

The orbit of Sputnik 1 decayed on
4 January 1958, 92 days after launch. The
satellite was destroyed whilereentering Earth’s
atmosphere. Through over 1400 complete
orbits, Sputnik 1 traveled a cumulative
distance of approximately 70 million km.

Sputnik 2 was launched on 3 November
1957, carrying onboard the first living creature
to orbit Earth, the Russian space dog Laika.
Laika paved the way for manned spaceflight.

“Sputnik 1 changed the world,” said
NASA Administrator Michael Griffin.  “It
changed history.”

References

Sputnik 1

http://www.russianspaceweb.com/sputnik.html

Sputnik 1
http://nssdc.gsfc.nasa.gov/inmc/masterCatalog.do?sc=1957-
001B

World’s First Satellite and the International Community’s
Responses
http://www.vor.ru/Space_now/Satellite/Satellite_102_eng.html

Russia Marks 50 Years of Sputnik
http://news.bbc.co.uk/2/hi/science/nature/7027199.stm

Russia Marks Sputnik Anniversary
http://www.space-travel.com/reports/Russia_marks_Sputnik_
anniversary_999.html

Sputnik’s Anniversary Raises Questions about Future of
Space Exploration
http://www.usatoday.com/tech/science/space/2007-09-25-
sputnik-anniversary_N.htm
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The NASA/ESA Solar and Heliospheric
Observatory (SOHO) spacecraft discovered
a new comet. SOHO discovered over
1,350 comets, but its latest discovery is
peculiar as the spacecraft spotted it twice
before. This is SOHQO'’s first periodic comet.

The comet was detected by SOHQO's
Large Angle and Spectrometric Coronagraph
Experiment (LASCO). Many other SOHO
comets are Dbelieved to be periodic.
Astronomers have recorded thousands of
comets, but only around 190 are classified
as periodic. The most famous periodic comet
is Halley’s Comet, returning to the vicinity of
Earth every 76 years, with its last close pass
to the Sun taking place in 1986.

Sep—11

The orbit of SOHO’s new comet is much
smaller, with a period of approximately 4 years.
It was first detected in September 1999, and
again in September 2003. In 2005, German
PhD student Sebastian Hoenig suggested
that the two comets may be the same object
as their orbits are very similar.

To verify his postulate, Hoenig calculated
a combined orbit for the comet, and
consequently predicted that it would return
on 11 September 2007. Sebastian’s prediction
proved to be extremely accurate as the comet
reappeared in SOHO’s LASCO images right
on schedule, and has now been officially
designated P/2007 R5 (SOHO).

Some astronomers are somewhat puzzled
as the comet does not show any essential
cometary characteristics such as the tail and
coma of gas and dust. Some scientists rather
speculated if it were actually an asteroid.
However, P/2007 R5 (SOHO) did exhibit some
cometary phenomena. As it approached the
Sun to within 7.9 million km, around 5%
of the distance from Earth to the Sun, they
observed it brighten by a factor of around a
million. This is @a common feature of comets.

So, P/2007 R5 (SOHO) appears to behave
like a comet, even though it does not look
like a typical comet. “It is quite possibly an
extinct comet nucleus of some kind,” said
Karl Battams, who manages SOHO'’s comet
discovery program. Extinct comets are those
that have shed most of their volatile icy
constituents and little material remains to
form a tail or coma. They are believed to be
common objects amongst the celestial bodies
orbiting near the Sun.

The comet faded as rapidly as it flared, and
soon became too faint for SOHO's instruments
to observe it. Estimates show that P/2007 R5
(SOHO)isprobablyonly 100-200metresacross.
It is now an extremely difficult target for Earth-
based observers. Astronomers are eagerly
anticipating its next return in September 2011.
Further Reading

ESA Press Release
http://www.esa.int/esaSC/SEMAU2C1S6F _index_0.html

ESA
www.esa.int/
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Credit: Japanese Aerospace Exploration Agency (JAXA)

On 4 October 2007, the Japanese Kaguya
spacecraft successfully entered lunar orbit.
The second step for Kaguya was to release
its smaller companion spacecrafts, the Relay
Satellite, also known as Okina, and the VRAD
Satellite, also known as Ouna. The Okina and
Ouna satellites were released successfully
into lunar orbits on 9 October 2007 and
12 October 2007, respectively.

Kaguya was orbiting the Moon every
16 hours 42 minutes, in an elliptical orbit
whose altitude varies from 101 kmto 11,741 km.
This orbit, however, was later modified to the
targeted mission orbit. Kaguya was launched
on 14 September 2007, aboard the H-IIA F13
rocket.

Kaguya carries messages and signatures
that were collected from 412,627 people
around the world through the Wish upon the
Moon Campaign, and engraved on sheets
aboard Kaguya. In a Japanese folktale, Kaguya
is a princess who ascended to the Moon.
Further Reading

Kaguya
http://www.jaxa.jp/countdown/f13/index_e.html

Thousands of sparkling young stars reside
in a giant nebula, known as NGC 3603. This
cosmic “jewel box” is one of the most massive
young star clusters in our Galaxy.

NGC 3603 is an active star-birth region,
located 20,000 light years away in the Carina
spiral arm of our Galaxy. This new image
from NASA's Hubble Space Telescope (HST)
shows a young star cluster surrounded by a
vast cosmic cloud of dust and gas. The image
reveals early stages in stellar evolution.

Powerful ultraviolet radiation and fast
stellar winds from Iluminous stars have
blown a gigantic bubble around the cluster.
llluminating the surrounding nebula, this
radiation sculpted the tall, dark stalks of dense
gas, which are embedded within the nebula.
These gaseous monoliths are a few light-years
in extent and point to the central cluster. The
stalks may be forming new stars.

On a smaller scale, a cluster of dark
clouds known as “Bok globules” (named
after astronomer Bart Bok) resides at the top
right corner. These clouds are composed of
dense dust and gas and are about 10 times to
50timesmoremassivethantheSun.Resembling
an insect’s cocoon, a Bok globule may be
collapsing under gravity to form new stars.
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NGC 6303 was discovered by Sir
John Herschel in 1834. The image spans
roughly 17 light-years and was taken on
29 December 2005 with HST’s Advanced
Camera for Surveys.

Further Reading

The Hubble Site
http://hubblesite.org/

An Oblique View
of Saturn

Credit: NASA/JPL/Space Science Institute

Nearing its closest approach to lapetus,
Saturn’s third largest moon, the Cassini
spacecraft spun around to capture a
sweeping view of the Saturn System. Cassini’s
close encounter with lapetus occurred on
10 September 2007. lapetus (1,468 km
across) is the only major Saturnian moon
whose orbit has a significant inclination
(14.7°) to Saturn’s equator. From the other
large moons, which orbit Saturn very close to
its equatorial plane, the rings would appear
nearly edge-on. Fromlapetus, the rings usually
appear tilted, as seen in the above image.

This natural color mosaic consists of
15 images taken in red, green and blue
filters, acquired in five wide-angle camera
footprints that swept across the scene.

Six Saturnian moons are visible in this
image. Titan (5,150 km across), Saturn’s
largest moon, is to the lower right. Rhea
(1,528 km across), Saturn’s second largest
moon, is visible against the bluish backdrop
of the northern hemisphere. Dione
(1,126 km across) is at center left. Tethys

(1,071 km across) is near the right edge of
the rings. Enceladus (505 km across) is near
the left edge of the rings. Mimas (397 km
across) shines as a speck of light against
the ring shadows on Saturn’s western limb.
Further Reading

The Cassini-Huygens Mission to Saturn
http://saturn.jpl.nasa.gov/home/index.cfm

Space Shuttle flies to
the Space Station

f STS-120

A ./

On 23 October 2007, the Space
Shuttle Discovery was launched toward the
International Space Station (ISS) from the
Kennedy Space Center, Florida. The mission,
designated STS-120, was the 23™ shuttle
mission to the orbiting outpost and the 7"
shuttle flight since the Space Shuttle Columbia
disaster in 2003.

Retired Air Force Colonel Pamela A.
Melroy commanded STS-120, which carried
the Node 2 connecting module, also known
as Harmony, to the ISS. Melroy, a veteran




shuttle pilot, became the second woman to
command a shuttle. The Flight Engineer was
Daniel Tani. Marine Corps Colonel George D.
Zamka served as pilot. The mission specialists
were Scott E. Parazynski, Army Colonel
Douglas H. Wheelock, Stephanie D. Wilson
and Paolo A. Nespoli, a European Space
Agency (ESA) astronaut from ltaly. Zamka,
Wheelock and Nespoli were making their first
spaceflight.

Expedition 15/16 Flight Engineer Clayton
Anderson returned to Earth from the space
station aboard Discovery. STS-120 carried his
replacement, Daniel Tani, to the ISS. Tani will
return on shuttle mission STS-122.

STS-120  delivered  the  Harmony
module and reconfigured a portion of the
station, preparing for coming assembly
missions. The Harmony module is the first
pressurized habitable module delivered to
the ISS since the Pirs docking compartment
was installed in August 2001. This addition
sets the stage for the arrival of new
laboratories from ESA and the Japanese
Aerospace Exploration Agency (JAXA).

Harmony is the “utility hub” of the ISS.
The hub contains four racks that provide
electrical power, transfer electronic data,
and act as a central connecting point for
several other components. Harmony added
75 cubic meters to the station’s living
volume, an increase of almost 20 percent,
from 425 cubic meters to 500 cubic meters.

By the completion of STS-120, eleven
shuttle flights remain in the Space Shuttle
program until the retirement of the NASA's
shuttle fleet in 2010, excluding two as-yet-
unconfirmed Contingency Logistic Flights.

Discovery landed at KSC on 7 November 2007
(flight day 16). The mission lasted 15 days,
2 hours, 23 minutes. During the mission,
Discovery orbited Earth 238 times, traveling
a cumulative distance of over 10 million
km. This was the longest flight of Discovery.
References

STS-120
http://www.nasa.gov/mission_pages/shuttle/shuttlemissions/sts 120/

Chang’e 1 Spacecraft
Credit: NASA

On 24 October 2007, Chinese spacecraft
Chang’e 1 was launched toward the Moon
from the Xichang Satellite Launch Center. On
5 November 2007, Chang’e 1 entered lunar
orbit, beginning the first stage of the Chinese
lunar exploration program.

The Chinese lunar orbiter is named after
the Chinese goddess of the Moon Chang’e.
Chang’e 1 is scheduled to study the Moon
for a year. It will image the lunar surface,
study the Ilunar geology and probe the
space environment around the Earth-Moon
system.

Chang’e 1 was launched aboard a Long
Marsh 3A rocket. A few weeks earlier, the
Japanese Kaguya spacecraft successfully
entered lunar orbit. India also has its plans
for lunar exploration. Experts believe that the
ultimate goal of the Chinese lunar program is
sending astronauts to the Moon.

Facts on the Moon

Equatorial diameter: 3476 km

Mass: 22 X 10%? kg

Diameter ratio (Moon/Earth): 0.27

Mass ratio (Moon/Earth): 0.012

Average Earth-Moon distance: 384,000 km

References

Xinhua: China’s first lunar probe enters moon orbit
BBC: Chinese probe begins Moon orbit
NSSDC

http://nssdc.gsfc.nasa.gov/planetary/factsheet/moonfact.html
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Hubble Space Telescope = WFPC!

On 18 December 2007, at 23:45 UT,
Mars was at its closest approach to Earth in
26 months. The Red Planet was approximately
88 million km from Earth. NASA's Hubble
Space Telescope took an exquisite close-up
image of Mars, within 36 hours of the planet’s
closest approach. The image reveals intriguing
surface markings and icy clouds floating over
the polar regions of the planet.

As Earth is closer to the Sun than Mars,
it revolves around the Sun faster. Earth orbits
the Sun twice in about the same period in
which Mars completes one orbit. Thus,
sometimes the two planets are on opposite
sides of the Sun, very widely spaced. When
the two planets are on the same side of
the Sun, they are closest to each other; this
alignment is termed Mars opposition. Mars
oppositions are among the most interesting
celestial phenomena, yielding an opportunity
to observe Mars" surface in finer detail.

During opposition, Mars and the Sun are
on directly opposite sides of Earth. From our

Earth-based view, Mars and the Sun appear
on opposite sides of the sky. Therefore, Mars
rises from the eastern horizon, just as the
Sun sets in the western part of the sky. Mars
remains visible throughout the night, and
then sets, just as the Sun rises.

The minimum distance between Mars and
Earthisnotconstant, butrathervaries between
about 55 million and 100 million km, as the
orbits of both planets are elliptical. If the orbits
of Earth and Mars were perfectly circular, the
oppositiondistance of Marswouldbe constant.

Mars oppositions occur about every
26 months (approximately 780 days). Every
15 years or 17 years, opposition occurs
within a few weeks of Mars’ perihelion, the
minimum distance between Mars and the
Sun. The next Mars opposition is due on
24 December 2007.

If an opposition occurs when the Red
Planet is at perihelion, it is termed “perihelic
opposition”. During this event, Mars is
particularly close to Earth. Also, it is interesting
to note that the gravitational influence of
other planets constantly changes the shapes
of the terrestrial and Martian orbits slightly.
Jupiter, the most massive planet, noticeably
affects the orbit of Mars. Also, the orbit of
Mars is tilted at a small, but considerable
angle with respect to Earth’s orbit.

So, due to these factors, some
perinelic oppositions bring us closer
together than others. The 27 August 2003
opposition was the closest approach of
Mars in almost 60,000 years! Mars was
approximately 55 million km from Earth.

Mars’ orbit is more eccentric than Earth’s,
therefore the difference between perihelion
and aphelion, the maximum distance of
Mars from the Sun, is greater. Over the past
centuries, Mars” orbit has been getting more
and more elongated, bringing the planet
even nearer to the Sun at perihelion and even
farther away at aphelion. So future perihelic
oppositions will bring Earth and Mars even
closer, but Mars will not get closer to us than
its 2003 opposition until 28 August 2287!
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lllustration showing the opposition distances of Mars from
1995 to 2007

At opposition, Mars shines as a bright
reddish star, but over the course of its orbit,
the apparent brightness of Mars varies more
than that of any other planet. Interestingly,
the greatest distance of Mars from Earth is
about seven times greater than its closest
distance from Earth. Mars is sometimes near

to the Sun in the sky, and lost in its glare for
months at a time.

Further Reading

2003: Mars Closest Approach

http://mpfwww.jpl.nasa.gov/allabout/nightsky/nightsky02-2003.
html

2005: Earthlings will Get a Better View of Mars

http://mpfwww.jpl.nasa.gov/allabout/nightsky/nightsky02-2005.
html

Mars Exploration: All about Mars

http://mars.jpl.nasa.gov/allabout/
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On 23 October 2007, a faint distant
comet brightened suddenly by a factor of
approximately 500,000 to attain naked-eye
visibility. Over the following few weeks, the
exploding comet, known as 17P/Hoimes,
expanded to become larger than the Sun
in size. This was the most luminous known
cometary outburst.

17P/Holmes is a periodic comet,
discovered by the British amateur astronomer
Edwin Holmes in 1892. The discovery was
due to rapid increase in brightness, similar to
that of October 2007.

Before the outburst, the 17P/Holmes was
25,000 times fainter than the faintest star
the unaided eye can perceive. The drastic
flaring of the comet occurred over a period of
42 hours. To the unaided eye, the comet
shone as a bright yellowish star, among the
stars of the constellation Perseus. The comet’s
apparent size (angular size) was comparable
to that of the Full Moon (about 0.5° across).

On 9 November 2007, the coma, the
thin gaseous envelope around the comet,
attained a size larger than that of the Sun
(approximately 1,400,000 km in diameter).
The comet then was regarded as the largest

object in the Solar System, in terms of volume.
The comet’s mass, however, is quite tiny,
compared to either the terrestrial or solar
masses. 17P/Holmes was approximately
240 million km away. It orbits the Sun every
6.88 years, in a markedly elliptical orbit. The
comet’s average distance from the Sun is
approximately 540 million km.

The comet was extensively observed
by professional and amateur astronomers.
Astronomers also used NASA’s Hubble Space
Telescope (HST) to peer into the heart of the
mysterious comet.

BA Senior Astronomy Specialist, Aymen
Ibrahem, monitored the bursting comet, and
took images showing the development of the
comet’s size and its motion with respect to
the background stars.

Further Reading
The Hubble Space Telescope
http://hubblesite.org/

Astronomy Picture of the Day

http://apod.nasa.gov/apod/ap071026.html

Space Weather

www.spaceweather.com/
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Astronomical
Biography

Cecilia Payne-Gaposchkin
and the Chemical Composition
of the Stars
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The Sun as viewed by the' pacecraft

(Image credit: SOHO (ESA & NASA

Cecilia  Payne-Gaposchkin  (1900-1979)
is one of the great female astronomers of the
20" century. She was born on 10 May 1900 in
Wendover, England. In 1919 while at Newham
College at Cambridge, she became interested in
astronomy after attending a lecture by Professor
Arthur Eddington about his famous eclipse
expeditiontoBrazilthatprovidedanobservational
test of Einstein’s theory of General Relativity.

Following her graduation from Cambridge,
seeking opportunities for her career, she traveled
to the United States in 1923, where she received
a fellowship to study at Harvard Observatory.

At Harvard Observatory, Payne worked
under the director Harlow Shapley, who
contributed enormously to the studies of the
structure of our Galaxy, the Milky \Xay. Payne
began an investigation of the stellar spectra
being compiled for the Henry Draper catalog.
In 1925, Cecilia Payne became the first person
to receive a PhD in astronomy from Harvard.
Her thesis, entitled “Stellar Atmospheres, A
Contribution to the Observational Study of High
Temperature in the Reversing Layer of Stars”, is
regarded as one of the most brilliant PhD thesis
in astronomy.

In this study, Payne calculated a temperature
scale to match the stellar classification system
which Annie Cannon had developed. She was
able to accurately relate the spectral classes of
stars to their actual temperatures.

She also studied the composition of the
stars. She showed that the great variation in
stellar absorption lines was due to differing
amounts of ionization that occurred at different
temperatures, and not due to the different
abundances of elements. She suggested
accurately that the stars consist mostly of
hydrogen. She correctly suggested that silicon,
carbon, and other common elements observed
in the Sun were found in about the same relative
amounts as on Earth, but hydrogen and helium
were vastly more abundant. (The abundances
of hydrogen and helium within the stars are
about 75% and 24%, respectively.)

Following her fellowship, Payne was hired
at Harvard Observatory and worked with other
fellow women astronomers. In 1932, she toured
Europe, visiting various observatories around
the continent. In March 1934, Cecilia married
the Russian astronomer Sergei Gaposchkin.

Following her doctorate, Payne studied
high luminosity stars, in order to probe the
structure of our Galaxy. She conducted a stellar
survey with Sergei Gaposchkin. She then studied
variable stars, providing numerous observations
of them, with her collaborators. This work
was later expanded to include stars in nearby
galaxies. Cecilia published several books, some
of them coauthored with Sergei Gaposchkin.

Harvard Observatory offered more
opportunities in astronomy to females than
other institutions. In 1938, Payne received
the title of Astronomer from Harvard. In the
1950s, Payne received the title of Professor and
eventually Chair of the Astronomy Department
at Harvard. Cecilia received prestigious awards
and honors. An asteroid was named Payne-
Gaposchkin after her.

Receiving the Henry Norris Russell Prize
from the American Astronomical Society, Payne
said:

“The reward of the young scientist is the
emotional thrill of being the first person in the
history of the world to see something or to
understand something. Nothing can compare
with that experience. The reward of the old
scientist is the sense of having seen a vague
sketch grow into a masterly landscape.”

References

Cecilia Payne-Gaposchkin
http://www.carleton.edu/departments/PHAS/Astro/pages/
marga_michele/Cecilia_Payne.html
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Credit: NASA/JPL-Caltech/POSS-II/DSS/C. Martin (Caltech)/M. Seibert (OCIW)

NASA's Galaxy Evolution Explorer (GALEX)
spacecraft recently spotted a fantastically
long comet-like tail emanating from a giant
star. The star, known as Mira (Latin for
“wonderful”), belongs to a category of red
old stars, termed red giants. These stars blow
massive amounts of their material into space.
Mira is dashing through space at a fantastic
speed of about 130 km/s, or approximately
470,000 km/hr. It has intrigued astronomers
for about 400 years.

GALEX observed Mira during a current
survey of the entire sky in ultraviolet.
Astronomers then noticed what resembled
a comet with a gigantic tail. In fact, material
hurling off Mira is forming a tail 13 light-
years long (approximately 130x1012 km),
or approximately 900,000 times the
average distance of Earth from the Sun! No
phenomenon such as this has ever been
recorded before in the realm of stars.

Astronomers concluded that Mira’s tail
offers an unprecedented opportunity to
study howv stars like our Sun seed space with
important chemical elements. As Mira rushes
along, its tail sheds carbon, oxygen and other
elements, essential for the formation of new
stars, planets and possibly even extraterrestrial
life. The tail material has been ejected over
the past 30,000 years.

Billions of years ago, Mira was a Sun-like
star. Over time, it reached the end-throes of

its long evolution and swelled into a luminous
red giant star whose brightness is variable.
This variation in brightness is believed to be
due to periodic expansion and contraction of
the star, of a period of about 330 days. Mira is
therefore classified as a pulsating star.

Mira will eventually eject its remaining gas
into space, forming a colorful shell known as
a planetary nebula. The nebula will expand
and dissolve with time, and only the burnt-
out core of the original star will remain. The
exposed, fading cores of red giant stars are
termed white dwarfs.

Mira is gravitationally bound to a small,
distant companion, believed to be a white
dwarf. The two stars are termed Mira A (the
larger star) and Mira B (the white dwarf),
respectively. They are located at a distance of
approximately of 350 light years from Earth,
and orbit slowly around each other. They are
visible among the stars of the constellation
Cetus, the legendary sea monster.

The fact that Mira’s tail only glows in
ultravioletmightexplainwhy optical telescopes
have not detected it. GALEX s very sensitive to
ultraviolet emission and also has an extremely
wide field of view, allowing it to scan the sky
for various ultraviolet phenomena.

Further Reading

GALEX
http://www.galex.caltech.edu/
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Observing Hurricanes
from Space

The International Space Station (ISS) is a
unique vantage point from which to observe,
monitor and even discover our planet. A high
quality optical window, located in the U.S.
Laboratory, Destiny, was particularly designed
for that purpose. This gallery features stunning
images, acquired by ISS astronauts, showing
some of the most powerful hurricanes that
occurred in the last few years.

The source of the following imagesis NASA's
Human Spaceflight Gallery (http://spaceflight.
nasa.gov/gallery/index.htmil).

Hurricane Epsilon

This oblique view of Hurricane Epsilon
in the Atlantic Ocean was photographed
on 3 December 2005 by one of the
crewmembers of Expedition 12 aboard the
ISS. The orbital outpost was flying at an
altitude of approximately 350 km. Center
point coordinates are 34.5 degrees north
latitude, and 44.4 degrees west longitude.
As it continues moving in the Atlantic Ocean,
the storm poses no threat to any land mass.

Hurricane Felix

This view of Hurricane Felix was taken
fromthe ISS by an Expedition 15 crewmember
using a digital still camera, on 3 September
2007 at 11:38:46 GMT. The ISS was located at
16.9 degrees north latitude, and 83.3 degrees
west longitude, over the waters southwest
of Grand Cayman Island. At approximately
noon GMT, Hurricane Felix was near
14.2 degrees north latitude, and 76.9 west
longitude, about 425 km south of Kingston
Jamaica, and 685 km east of Cabo Gracias
a Dios on the Nicaragua/Honduras border,
moving west at 33 km/hr. The sustained
winds were approximately 264 km/hr
with higher gusts. The hurricane reached
category 5 on the Saffir-Simpson scale.

Hurricane Rita

Hurricane Rita, as it swirls in the Gulf of
Mexico is featured in this image photographed
by an Expedition 11 crewmember on the ISS.
The hurricane was heading toward the Texas
coast.

Hurricane Emily




Autumn 2007

This panoramic view shows the eye
of Hurricane Emily and a rising gibbous
Moon. It was recorded by the crew of the ISS
using a digital still camera, equipped with a
telephoto lens. The ISS was flying over the
southern Gulf of Mexico. At the time, Emily
was a strengthening Category 4 hurricane
with winds of nearly 250 km/hr and moving
west-northwestwardly over the northwest
Caribbean Sea near Jamaica.

Hurricane Jeanne

Hurricane Jeanne, as viewed from the ISS
on 25 September 2004 at 17:16:43 GMT.

Hurricane Ivan

The image shows Hurricane Ivan over
the northern Gulf of Mexico as the storm
approached landfall on the Alabama coast on
15 September 2004 at 21:59:36 GMT. The
photo was taken by astronaut Edward M.
Fincke from an altitude of nearly 370 km.

The Eye of a Hurricane

ISS009-E-22836 (15 September 2004)
(& J

This is a close-up image of Hurricane
Ivan, peering into the eye of the storm.
It was acquired by astronaut Edward M.
Fincke as Hurricane Ivan approached landfall
on the Central Gulf Coast, Wednesday
afternoon, 15 September 2004, at 22:02:35
GMT.

Flying over Hurricane Ivan

ISS009-E-22187 (11 September 2004)

s

This image shows the eye of Hurricane
Ivan at center, partially framed by solar
array panels on the ISS. Ivan was one of
the strongest hurricanes on record. The
photo was acquired by Astronaut Edward
M. Fincke from an altitude of about
370 km. At the time, lvan was in the western
Caribbean Sea and reported to have winds of
256 km/hr.

Further Reading
ISS on NASA’s Human Spaceflight
/http://spaceflight.nasa.gov/station

Every Day is Earth Day on the International Space Station
http://www.nasa.gov/mission_pages/station/expeditions/expe-
dition17/earth_day.html
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Xinhua: China’s first lunar probe enters moon orbit
BBC: Chinese probe begins Moon orbit
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Sputnik 1
http://www.russianspaceweb.com/sputnik.html

Sputnik 1
http://nssdc.gsfc.nasa.gov/inmc/masterCatalog.do?sc=1957-
001B

World’s First Satellite and the International Community’s
Responses
http://www.vor.ru/Space_now/Satellite/Satellite_102_eng.html

Russia Marks 50 Years of Sputnik
http://news.bbc.co.uk/2/hi/science/nature/7027199.stm

Russia Marks Sputnik Anniversary
http://www.space-travel.com/reports/Russia_marks_Sputnik_
anniversary_999.html

Sputnik’s Anniversary Raises Questions about Future of
Space Exploration
http://www.usatoday.com/tech/science/space/2007-09-25-
sputnik-anniversary_N.htm
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http://dawn.jpl.nasa.gov/
http://www.nasa.gov/dawn

N
(0]
©
3
©
=
fu
()]
a5
[
R
©
14
©
=
©
=
Qo
(]
n
(o}
=
©
o
©
c
©
n
=
<
()]
<
b4
o
(&)
fud
(®)

"o LS e Y e Ladll Lud 3N

NASA/Sandra Joseph and Rafael Hernandez : -5, 50

S il (Y v oV jadiin o o il g bl B
e Ladll i NASA "LuB" 1K 5o Y1 cladll ¢ bl
(ll‘)%j-”ll 3:‘:)#}“ ‘?j ‘;-.u:‘ ﬁuY') Dawn "OJJ"
sual Loda aloal s ol Gl e
O 3§ puad) Joa Lpabaas 550 (SIS e
Moo peiuy s iall (K S ol K S sl
A5 (pS 0¥+ s ki) Vesta " bus" LS I Cslasiu by
Ceres " us " 238l (S Ky oL &I LS aal
U Jol "os" Tage aasy (S 400 a8 ki)
ploal 0o Gaesa Jsn sLad Lude Lpad o0 T8Lad
- g sl
Cooball i e slaaall JI " 5" 3] a3
o has e GMLY soay (Delta 2 "y "
Lo a o8 VViYE Lol 8 Lgall JILLIS
o JaEil WY Ge miela Jlsa amg
Jet Propulsion &Ll gdull Jass 3 Lus ;Y1 Lag il
oo ALY L) "Lb" US4 ol Laboratory
Ol el JSis cladll 5 aa 5B Lol ws Mg 50"
el Jadll a8 L 5ouSI Luwetll Bl olal g
 Lasad| 35 LI

Keyur "dsb 558" "5 50" maline sase (Jul a3

Jand ay Mool aat™ gl = =il Patel
Bslad a3 & S (138 @3 0l 1ia Jio ds e JSi
poha (Toul8l Gu LN ALYI YA . " el s
IS Lgmalas] HLaa b L8 Ladl) il G oSa3ll ¢l 5l

R



aloa¥ Jeal sa¥ D31, 5, 50

A Ol A e (3Mee
ada LEE cmaddl T OB Ay
Gpoa pgad 0o 5SS ead
lia Co,ms L g ghuldl Basad ¢ SO
/NGC 3603 purls I Mara ) sl

osS 5Ll

saadl cals

SaaSlall LS i o

1,< sl

10,8 el

@n\e{ “ri :
Science Center

3lLay)
el gua
ol 25 Ll 21 35S 0 e

ol
asal 3l Gal
el L s Lawd) 3G 5K ay ells ol Slead]

@ dmbs
alall L g Lol 2811 3K 5o 55 Guso

galadl & lacdl &3l S e
eyl L
b Ll = VYA G e
s =Y Y Lyl
F(YF)EAYAARA 1, il
YYoy: Al
F(Y oY) EAY - £ 1 LSU

planetaruim@bibalex.org
www.bibalex.org/psc






