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The image is an infrared view of an active star
birth region, termed RCW 49. It was acquired by
NASA’s Spitzer Space Telescope. There are 2,200
newly formed stars in this huge cloud of gas and
cosmic dust. The complex star nursery is located
13,700 light years away.

Credit:

NASA/JPL-Caltech/E. Churchwell (University of Wisconsin)
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METEOROID EXPLODES OVER NORTHERN SUDAN

mpact Trajeciony of 2008 TCE
on Ccinbaer 7 2008

The collision path of the small meteoroid 2008 TC3
Credit: NASA

On7October2008,asmall asteroid (meteoroid)
exploded in the Earth’s atmosphere, about 200 km
over Northern Sudan. The meteoroid, designated
as 2008 TC3, was estimated to be 2-5 meters
across. It entered the atmosphere at 02:46 GMT,
and burned up before reaching the ground. The
explosion released an estimated energy of over

1 kiloton of TNT.

Meteoroid 2008 TC3 was discovered by an
observer working with the Catalina Sky Survey
(CSS), Arizona, USA, on 6 October 2008,
only one day before the impact. The process of
detecting and tracking a near-Earth object, an
effort referred to as Spaceguard, was put to a
crucial test. Numerous observations were obtained
by professional and amateur astronomers in less
than 19 hours and reported to the Minor Planet
Center (MPC). Consequently, the MPC issued
Minor Planet Electronic Circulars containing
computations of the meteoroid’s orbit within
11 hours, giving the exact time and position of the
impact. 2008 TC3 represented a unique case; it is
the first meteoroid to be observed and monitored
prior to impacting the Earth.

Impact predictions were made by teams from
the University of Pisa and NASA’s Jet Propulsion
Laboratory (JPL), where spectral observations,
carried out by researchers working with the
William Herschel Telescope, at La Palma, Canary
Islands, indicated the meteoroid’s composition as
either rocky or metallic.

The meteoroid was confirmed to have entered
the Earth’s atmosphere, and was as visible as a
fireball above Northern Sudan. In fact, very few
people inhabit the remote area of the Nubian
Desert where the explosion took place. It was
reported; however, that the pilot of an airplane,
flying 1,400 km away from the impact position,
actually saw the flash, which was as bright as a full
moon.

The European weather satellite Meteosat-8
captured a low-resolution image of the explosion,
which yielded the coordinates of the fireball.
Infrasound detectors in Kenya also detected an
explosion in the atmosphere, in the direction of the
predicted impact, corresponding to an amount of
energy that was equal to 1.1-2.1 kilotons of TN'T.
That was the blast associated with the detonation
of the meteoroid. In fact, meteoroids of that size
hit the Earth about two or three times a year.

Interestingly, a Sudanese observer pictured the
aftermath of the impact using a video camera.
A frame from the video showed a twisted, high
altitude trail of meteoritic debris, glowing in the
morning sky. The trail was persistent and long
lasting. Astronomers are now calling for more
local ground-based observations of the spectacular
event, where such reports would lead to the

recovery of fragments of the shattered meteoroid.

References

CSS News
http://www.Ipl.arizona.edu/css/css_news.htmi
NASA’s NEO Website
http://neo.jpl.nasa.gov/news/news159.html
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THE HEART OF AN ENERGETIC GALAXY

A “starburst galaxy” is a galaxy that shows a
high rate of star births, where the stars are born
within immense clouds of gas and cosmic dust,
termed nebulae. Astronomers have pondered for
a long time why star formation in a small, nearby
isolated galaxy is faster than all neighboring
galaxies. Now, NASA’s Hubble Space Telescope
(HST) has helped a team of astronomers solve
the puzzle of a starburst galaxy, technically
designated as NGC 1569, by showing that it is
one-and-a-half times farther than astronomers
thought. HST’s picture reveals the brilliant,
5000-light-years wide core of the galaxy.

That great distance places NGC 1569 in the
middle of a group of about 10 galaxies, known as
IC 342, centered on a spiral galaxy. Gravitational
effects of other galaxies of the group may be

compressing the gas in NGC 1569, and hence
inducing the galaxy’s vigorous star formation
process.

The estimation of the new distance not only
implies that NGC 1569 is intrinsically brighter,
but also that it is producing stars twice faster than
previously thought. The star formation rate of
NGC1569isover 100 times higher than thatof our
Galaxy. This peculiar star-formation rate has been
almost continuous for the last 100 million years, a

recent and short period by the cosmic time scale.

“Now the starburst activity seen in NGC 1569
makes sense, because the galaxy is probably
interacting with other galaxies in the group,”
said Alessandra Aloisi, the team leader of the
Space Telescope Science Institute (STScl), and



the European Space Agency (EAS). “Those
interactions are probably fueling the star birth.”

Discovered by Sir William Herschel in 1788,
NGC 1569 contains three of the most massive
star clusters ever discovered in the nearby universe.
Each cluster consists of more than a million stars!

“This is a prime example of the type of massive
starbursts that drive the evolution of galaxies
in the distant and young universe,” said team
member Roeland van der Marel of the STScI.
“Starburst galaxies can only be studied in detail
in the nearby universe, where they are much rarer.
Hubble observations of our galactic neighborhood,
including this study, are helping astronomers put
together a complete picture of the galaxies in our
local universe. Put the puzzle pieces in the right
place, as for NGC 1569, and the picture makes

»
much more sense.

Interestingly, the team of researchers found the
new distance accidentally. They were deploying
HST’s Advanced Camera for Surveys (ACS), to
search in NGC 1569 for red giant stars, stars in
late stages of their evolution that shine due to
the fusion of helium nuclei in their cores. These
stars are relatively faint, but they can be used to
estimate the galaxy’s age.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Bright red giants are reliable distance indicators,
for measuring galactic distances, as they have the
same intrinsic brightness. Once astronomers know
a star’s absolute brightness, they can calculate its
distance from Earth.

Ground-based observations yielded unreliable
distance estimates of NGC 1569, as the telescopes
were unable to resolve individual red giant stars.

The HST study observed both NGC 1569’
crowded core and its sparsely populated outer
skirts. The sharpness of Hubble’s ACS pinpointed
individual red giants, which led to a precise
determination of the distance to the galaxy.
Astronomers measured NGC 1569’s distance at
nearly 11 million light-years away, about 4 million
light-years farther than the previously estimated
distance. “This was a serendipitous discovery,”
Aloisi said. “Hubble didn’t go deep enough to see
the faintest red giant stars we were hunting for
because the galaxy is farther away than we thought.
However, by capturing the entire population of the
brightest red giant stars, we were able to calculate
a precise distance to NGC 1569 and resolve the
puzzleabout the galaxy’s extreme starburstactivity.”
Further Reading
The Hubble Space Telescope Website
http://hubblesite.org/

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

THE INTERNATIONAL SPACE STATION AT 10

The image was acquired from the Space Shuttle Endeavor.
Credit: NASA

On 20 November 1998, construction of the
International Space Station (ISS), the largest
spacecraft ever flown into space, began with
the launch of the Russian-built, US-funded
Zarya module. “Zarya® in Russian means
“dawn”. Actually, the launch was the beginning
of a complex, sophisticated international space

project.

The ISS is a collaboration among NASA,
Federal
Canadian ~ Space

the Russian Space Agency, the

Agency, Japan Aerospace

5
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Exploration Agency (JAXA) and 11 members
of the (ESA):
Belgium, Denmark, France, Germany, Italy,
the Netherlands, Norway, Spain, Sweden,
Switzerland and the United Kingdom. More than
100,000 people were involved in this venture.

European Space Agency

“The station’s capability and sheer size today
are truly amazing,” said ISS Program Manager
Mike Suffredini. “The tremendous technological
achievement in orbit is matched only by the
cooperation and perseverance of its partners on
the ground. We have overcome differences in
language, geography and engineering philosophies
to succeed.”

In December 1998, only a few weeks after the
launch of the Zarya module, NASA’s space shuttle
placed into orbit the US Unity connector module.
Unity and Zarya were joined in space to begin the
orbiting outpost’s assembly, symbolizing peaceful
international cooperation.

Currently, the ISS’s mass is over 300,000 kg,
and its interior volume has expanded to more
than 25,000 cubic feet. Since the launch of Zarya,
the first command, control and power module,
there have been 29 additional construction flights
to the ISS: 27 aboard the space shuttle and two
additional Russian missions.

167 astronauts representing 15 countries have
visited the orbiting complex. Crews have eaten
some 19,000 meals aboard the ISS, since the first
crew arrived at the station in 2000. Through the
course of 114 spacewalks and robotic constructions
in space, the station’s truss structure has grown to
about 100 m across so far. Its solar arrays now
have an area of 28,800 square feet, equivalent to
six basketball courts. On 20 November 2008,
the space station completed 57,309 orbits of
Earth, corresponding to a linear distance of
approximately 2,292 million km.

“With the International Space Station, we have
learned so many things, and we're going to take
that knowledge and apply it to flying to the Moon
and Mars,” said Expedition 18 Commander Mike
Fincke, now aboard the station. “Everything
we're learning so close to home, only 240 miles
away from the planet, we can apply to the Moon
240,000 miles away.”

For more information on STS-126, please visit the
following link:
http://www.nasa.gov/mission_pages/shuttle/shuttlemissions/
sts126/index.html

To take a virtual tour of the ISS and learn more about the
current mission, please visit the following link:

http://www.nasa.gov/station

A DisTANT EARTH

Astronomers using NASAs Hubble Space
Telescope (HST) have taken the first visual light
images of a planet orbiting another star. The images
show the planetas a tiny, feeble source of light, near
its bright parent star, known as Fomalhaut. The
Fomalhaut system is located 25 light years away,
in the constellation Piscis Australis, the Southern
Fish. The planet is designated Fomalhaut b; the
star’s name comes from Arabic, and means the

“mouth of the fish”.

An immense disk of cosmic debris surrounds
Fomalhaut. The distance between Fomalhaut b



and its star is approximately 17 billion km, which
is over 100 times the average Sun-Earth distance.
Computations show that Fomalhaut b completes
an orbit around Fomalhaut every 872 years.
Planets orbiting other stars are termed exoplanets
or extrasolar planets.

The inset at bottom right of image is a
composite image showing the planets position
during Hubble observations made in 2004
and 2006. The white dot at the center of the
image marks the location of Fomalhaut. As
Fomalhaut b is much fainter than Fomalhaut,
the researchers blocked out Fomalhaut's bright
glare, applying a special technique, in order to
reveal the dim planet. Therefore, the region

around Fomalhaut’s location is dark. In fact, the
radial streaks are scattered starlight, and the red
dot at the lower left is a distant background star.

Fomalhaut is larger and hotter than the Sun.
Its diameter is 1.8 times the solar diameter, and its
surface temperature is nearly 9,000 °C (the Sun’s
surface temperature is approximately 5,800 °C).
Fomalhaut is estimated to be 200 million years
old only. By the cosmic time scale standards, it is
much younger than the Sun, which is believed to
have formed 4,500 million years ago!

Further Reading

NASA'’s Press Release
http://hubblesite.org/newscenter/archive/releases/2008/39/text/

Planet Quest
http://planetquest.jpl.nasa.gov/

MARS PROBE ACCOMPLISHES
A SUCCESSFUL MISSION

Credit: NASA/JPL-Caltech/University of Arizona

On 10 November 2008, NASA declared that
its Phoenix Mars probe ceased communications,
concluding a five-month mission in the Martian
North Polar Region. Due to the change of seasons
on Mars, the solar arrays of the Phoenix Lander
were lacking sunlight necessary for charging the
batteries that power the Phoenix’s instruments.

Mission engineers received the last signal from
the probe on 2 November 2008. Phoenix, in
addition to shorter daylight, has encountered a

dustier sky, more clouds and colder temperatures,
as the Martian northern autumn was approaching.
The mission lasted well beyond its scheduled
operation of three months to gather and return
scientific data. While the spacecraft’s work
has ended, the analysis of data acquired by its
instruments is still in its earliest stages.

Phoenix was launched on 4 August 2007,
aboard the powerful Delta 7925 rocket, from
Cape Canaveral Air Force Station, Florida. It
landed on Mars on 25 May 2008, nearer to the
Martian North Pole than any previous Martian
Lander. The mission was NASA’s sixth successful
landing on the Red Planet.

What Phoenix did was sampling and studying
the soil of Mars. Among early results, it verified the
presence of water ice in the Martian subsurface,
which was first detected by NASA’s Mars Odyssey
orbiter in 2002. Phoenix’s cameras also returned
more than 25,000 pictures from sweeping vistas,
applying the first atomic force microscope ever
operated away from our planet.
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“Phoenixnotonly metthetremendouschallenge
of landing safely, it accomplished scientific
investigations on 149 of its 152 Martian days as
a result of dedicated work by a talented team,”
said Phoenix Project Manager Barry Goldstein.

Phoenix findings also support the goal of
studying the evolution of water on Mars. These
findings include excavating soil above the ice
table; revealing at least two distinct types of ice
deposits; observing snow descending from clouds;
providing a mission-long weather observation,
with data on temperature, pressure, humidity and
wind. That is in addition to observations of haze,
clouds, frost and whirlwinds; and cooperating
with NASA’s

(MRO) to carry out simultaneous ground and

Mars Reconnaissance Orbiter

orbital observations of the Martian weather.

the

the Martian arctic environment has ever been

In advancing investigation whether

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

hospitable for microbes, Phoenix has made
some preliminary accomplishments. Additional
findings include documenting a mildly alkaline
soil environment, different from any other found
by previous Mars missions. That is in addition
to discovering small concentrations of salts that
could be nutrients for life; finding per chlorate salt,
which has implications for ice and soil properties;
and identifying calcium carbonate, which is an
indicator of effects of liquid water.

“Phoenix provided an important step to
spur the hope that we can show Mars was once
habitable and possibly supported life,” said Doug
McCluistion, Director of the Mars Exploration
Program at NASA Headquarters in Washington.

Further Reading
Phoenix Mars Mission
http://phoenix.Ipl.arizona.edu/index.php

Mars 101
http://phoenix.Ipl.arizona.edu/mars101.php

--------------------------------------------------------------

INDIA LAUNCHES CHANDRAYAAN-1
TOWARD THE MOON

Seliw Parwsl | 3 dag conied)
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Credit: NASA

On 22 October 2008, India launched
the Chandrayaan-1 spacecraft, the country’s

first mission to the Moon. The Indian word
The

launch was carried out by the Indian Space

8

Chandrayaan means “Moon Vehicle”.

Research Organization (ISRO), India’s national
space agency, where the estimated cost for the
project was 80 million dollars.

Chandrayaan-1 was launched aboard a
modified version of the PSLV C11 rocket, from
the Satish Dhawan Space Centre, at 00:52 UTC.
The probe successfully entered the lunar orbit
on 8 November 2008. The unmanned lunar
exploration mission comprises a lunar orbiter
and an impactor, which is a probe scheduled to
land on the lunar surface. The PSLV C11 rocket
is 45 m tall, and has a lift-off mass of 295 tons.
Chandrayaan-1 is shaped like a box, measuring

1.5 m on side, and is powered by solar panels.

On 14 November 2008, the Moon Impact
Probe (MIP) successfully separated from the



lunar-orbiter Chandrayaan-1, and descended to
the lunar South Pole in a controlled maneuver.
The MIP hit a crater in the lunar South Pole,
known as Shackleton Crater, 15 minutes after
the separation. The impact produced subsurface
debris, whose chemical makeup would be
analyzed, in search for water ice.

Interestingly, the orbiter, operating as a remote
sensing lunar satellite, had a mass of 1,380 kg at
launch, which decreased to 675 kg in lunar orbit.
Chandrayaan-1 will survey the lunar surface for
over two years; the objectives include producing
3-D topography and chemical characteristics
maps.

The orbiter carries high-resolution remote
sensing devices for visual, near infrared and
X-ray wavelengths. The lunar Polar Regions are
of prime interest, as they are believed to contain
water ice. The Chandrayaan-1 mission represents
also an international space collaboration, as it
carries six payloads from other international
space agencies, including NASA, ESA, and the
Bulgarian Aerospace Agency, which were carried
free-of-cost.

Chandrayaan-1 lasted 21 days to reach the
final lunar orbit. ISRO’s tracking and command
network ISTRAC, at Peenya in Bangalore, would
track and control Chandrayaan-1 over the next
two years of operation.

Instead of a direct flight to the Moon,
Chandrayaan-1 was sent to the Moon in a series
of orbit expansion maneuvers around Earth.
Following launch, the spacecraft was inserted
into an orbit around Earth, with an apogee of
22,860 km high and a perigee of 255 km. The
perigee and the apogee are, respectively, the
minimum and maximum geocentric distances
of an object orbiting Earth. The apogee of
Chandrayaan-1’s orbit was increased through
a series of five engine burns, executed over a
period of 13 days long.

Now, Chandrayaan-1 is orbiting the Moon
in the final mission orbit, a specific lunar polar
orbit of 100 km altitude. A polar orbit is an
orbit in which the orbiting body passes over or
nearly over the two poles of the central body. In
this orbit, Chandrayaan-1 orbits the Moon once
every two hours. The spacecraft has successfully
deployed some of its instruments, and actually
took images of both the Earth and the Moon.

ISRO is also planning a second lunar mission,
Chandrayaan-2. ISRO Chairman, G. Madhavan
Nair, declared that India hopes to land a motorized
rover on the Moon, in 2012, as an objective of
its Chandrayaan-2 mission. The rover will be
designed to pick up samples of the lunar soil or
rocks, and carry out chemical analysis. It will send
the data to the mother-spacecraft Chandrayaan-2,
which will be orbiting the Moon. Chandrayaan-2
will then relay the data to Earth.

References

Chanrayaan-1 Official Website
http://www.isro.org/Chandrayaan/htmls/home.htm

ISRO Press Release
http://www.isro.org/Chandrayaan/htmis/pressreleases.htm
Wikipedia

The BBC News Online

Science Daily
http://www.sciencedaily.com/
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A PLANETARY PARADE DAz7Z1LES THE WORLD

The Moon-Venus-Jupiter Conjunction of 1 December 2008

Venus is the brighter and nearest object to the Moon. It appears
at the upper right side of the picture as a bright star-like object.
The picture also shows a beautiful optical atmospheric effect,
known as the corona. Due to the presence of thin clouds, the
crescent and Venus are surrounded by colorful halos of light,
or coronae. 12% of the lunar disk was illuminated. Venus was
about 5 times brighter than Jupiter.

Photo by Aymen Ibrahem, BA, Senior Astronomy Specialist
On 1 December 2008, the western evening
sky featured a spectacular cosmic alignment,
where two planets were shining brightly very
near to the Crescent Moon. This phenomenon is
known as ‘conjunction’. The planets were Venus,
Earth’s “Twin Planet”, and Jupiter, the largest
planet. The conjunction was easily visible to
the unaided eye, from almost the entire world.

When two or more Solar System objects are
located near the line of sight, they are said to
be in conjunction. Venus is the brightest planet
and the third brightest celestial object, following
the Sun and the Moon. During the conjunction,
Venus was less than one degree from the Moon,
and separated by only about two degrees from
Jupiter, the fourth brightest celestial object.

Sometimes, Mars (the Red Planet) is slightly
brighter than Jupiter. Only on rare occasions,

a star may explode, and outshine Venus. In
addition, a comet may rarely surpass Venus in

brightness.

The Moon, our faithful companion, was
approximately 403,000 km from Earth. Its
distance from Earth varies from about 365,000 km
to 407,000 km. The Moon is approximately
3,476 km across, while the Earth (12756 km)
Moon.

is 81 times more massive than the

During the conjunction, Venus, the nearest
planet to Earth, was approximately 400 times
more distant than the Moon. Its distance from
Earth was slightly larger than the average Earth-
Sun distance of approximately 150 million km.
Venus is approaching Earth, and will be nearest
to our planet in late March 2009, at a distance
of approximately 40 million km.

Jupiter was approximately 870 million km
from Earth. It is currently receding and will
reach its maximum distance from Earth in late

January 2009, when it will be about 950 million km

away.

As for Venus, it is similar to Earth in size
and mass; therefore, it is known as Earth’s Twin
Planet. However, mighty Jupiter is far larger than
Venus. Its diameter is over 11 times that of Venus,
and its mass is approximately 400 times, while
the mass of Venus is approximately 5 x 10** kg.

Interestingly, due to its orbital motion around
Earth, the Moon passed in front of Venus. This
rare intriguing event is called “occultation”, and
is similar to the solar eclipse. The occultation was
visible in most of Europe and Northwest Africa.

Further Reading

The Moon
http://www.nineplanets.org/luna.html
Venus
http://www.nineplanets.org/venus.html
Jupiter
http://www.nineplanets.org/jupiter.html
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A NEwW JoviaN MISSION

Credit: NASA/JPL

NASA has officially begun a new space
mission to conduct an unprecedented, in-depth
study of Jupiter. The mission, known as Juno,
will be the first in which a spacecraft is placed
in a highly elliptical polar orbit around the giant
planet, to understand its formation, evolution
and structure, with thick clouds enveloping it.
Beneath its dense cloud cover, Jupiter preserves
secrets to the fundamental processes and
conditions that prevailed in the young Solar
System.

As Jupiter is approximately 800 million km
from the Sun, Juno will be the first solar powered
spacecraft to operate at such a large distance from
the Sun. “Juno is engineered to be extremely
energy efficient,” said Scott Bolton, Principal
Investigator of the Juno mission.

The spacecraft features a camera and nine
science instruments to study the obscure world

below Jupiter’s colorful clouds. A set of scientific
instruments will investigate the existence of an ice-
rock core, Jupiter’s intense magnetic field, water
and ammonia clouds in the deep atmosphere,
and explore the planet’s southern auroras.

Understanding the formation of Jupiter is
essential for understanding the evolution of the
Solar Systemand early Earth. Jupiter’scomposition
is similar to that of the Sun, consisting mostly
of hydrogen and helium. The elements heavier
than helium represent only a small percentage
of the planet’s chemical makeup. However, the
abundance of these elements in Jupiter is larger
than that of the Sun.

“Juno’s extraordinarily accurate determination
of the gravity and magnetic fields of Jupiter will
enableus to understand whatis goingondeep down
in the planet,” said Dave Stevenson, Professor of
the California Institute of Technology.

Deep in Jupiter’s atmosphere, under crushing
pressure, Hydrogen is squeezed into a fluid,
known as metallic hydrogen. At these great
depths, the hydrogen acts like an electrically
conducting metal. Jupiter is also believed to have
a solid rocky core at its center.

Juno is the second spacecraft in NASA’s New
Frontiers Program. The first was the Pluto-
bound New Horizons spacecraft, launched in
January 2006, and was scheduled to reach the
Pluto system in 2015. The program provides
opportunities to carry out several medium-class
missions defined as top priorities in the Decadal
Solar System Exploration Survey, conducted
by the Space Studies Board of the US National

Research Council.
Further Reading
NASA

www.nasa.gov/

Juno
http://juno.nasa.gov



Astronomical Biograph

Fri1Z ZWICKY,
THE DISCOVERER OF THE DARK MATTER

This is a Hubble Space Telescope image that shows a
distant massive galaxy cluster, known as Abell 1689. It is
located 2.2 billion light-years away.

Credit: NASA, N. Benitez (JHU), T. Broadhurst (The Hebrew
University), H. Ford (JHU), M. Clampin(STScl), G. Hartig
(STScl), G. lllingworth (UCO/Lick Observatory), the ACS

Science Team and ESA

Fritz Zwicky was an eminent astronomer,
who made great contributions to cosmology
and observational astronomy. He discovered
121 supernovae and devised the concept of
dark matter. He was one of the few scientists
who proposed the existence of neutron stars,
made a great effort to discover new galaxies, and
produced catalogs of galaxies.

Zwicky was born in 1898 to Swiss parents. He
studied advanced mathematics and experimental
physics. Zwicky was a brilliant inventor, who
worked extensively on the development of jet
engines. He achieved over 50 patents, particularly
in jet propulsion.

12

In 1933, Zwicky conducted a revolutionary
study of a giant cluster of galaxies, known as the
Coma Cluster. He found that the mass of the
galaxies, rushing at enormous speed, is too low to
keep the cluster from disintegrating. Therefore, he
concluded that most of the total mass of the cluster
must be in the form of some invisible matter. The
assumption was not generally accepted, but about
forty years later, studies indicated the presence of
that dark matter. Unfortunately, the nature of the

dark matter remains unclear.

In 1934, Zwicky and his colleague Walter Baade
coined the term “supernova”, and hypothesized
that these catastrophic events were associated with
the transition of normal stars into neutron stars.
In 1935, they developed the application of the
Schmidt telescopes, in the exploration of galaxies.
Two years later, Zwicky postulated that a galaxy
cluster could act as a gravitational lens, predicted

by Einstein’s theory of General Relativity.

He received many prestigious awards and
honors, such as the Gold Medal of the Royal
Astronomical Society in 1972. The “asteroid”, the
“lunar crater” and the “galaxy” were all named in

his honor.

Zwicky died in Pasadena in 1974. A museum is
dedicated to him in Glarus, and there is a memorial

plaque on the house where he was born.

References

History of Astronomy, An Encyclopedia, Editor John
Lankford, Garland Publishing 1997.

Wikipedia

Fritz Zwicky’s Extraordinary Vision
http://www.amnh.org/education/resources/rfl/web/
essaybooks/cosmic/p_zwicky.html



WHITE SUNS

There are about 200 billion stars in our
Galaxy, but the unaided eye can perceive
approximately 3,000 stars in the night sky at
a given time. The brightest star in the sky is
Sirius, which belongs to the constellation Canis
Major Sirius, however, is not intrinsically the
brightest star in our Galaxy. Its large apparent
brightness is due to its relative nearness, high
surface temperature and relatively large size.

Located approximately 8.6 light years away,
Sirius is among the nearest stars to our Solar
System. It is larger and hotter than our Sun,
with a diameter approximately twice that
of the Sun, and temperature approximately
10,000 °C. Sirius has a white color due to its
high temperature. It is also about twice the
mass of the Sun, which is 2 x 10% kg.

Interestingly, Sirius is not solitary in space;
it is accompanied by a white dwarf, the hot
burned-out core of a dead star. The two
white stars orbit a common center of gravity
every 50 years. Furthermore, the white dwarf
companion of Sirius is a compact small object;
with a mass, slightly less than the Sun, but it
is comparable to Earth in size. Its temperature
is approximately 25,000 °C.

Bibliography
Michael E. Bakish, The Cambridge Guide to the Stars, Cam-
bridge University Press, 1999.

Lloyd Motz and Carol Nathanson, The Constellations, Aurum

Press, 1991.

Wikipedia
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OBSERVING VOLCANOES FROM SPACE

Volcanoes are among the most magnificent and most violent natural phenomena. Imaging and
monitoring volcanoes from space is crucial for Earth sciences. The International Space Station (ISS) is
a unique Earth observatory, from which astronauts observe, monitor and even discover our planet.

Interestingly, during ISS Expedition 13, Flight Engineer Jeff Williams was able to spot a volcanic
eruption that was not noticed by ground scientists, and of which he took some stunning photos. This
gallery features incredible space images of volcanoes, showing some recent volcanic eruptions.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

On 23 May 2006, Astronaut Jeff Williams,
aboard the International Space Station (ISS),

contacted the Alaska Volcano Observatory
(AVO), to report that the Cleveland Volcano had
produced a plume of ash. Shortly after the activity
begun, he took this spectacular photograph.
This picture shows the ash plume moving west-
southwest from the peak of the volcano. A bank of
fog (upper right) is a common feature around the
Aleutian Islands. However, the wonderful event
was short-lived, where two hours later, the plume
had completely detached from the volcano. The
AVO reported that the ash cloud height could

have been as high as 6 km above sea level.

Cleveland Volcano is one of the most active
of the volcanoes in the Aleutian Islands, which
extend west-southwest from the Alaska mainland.
Its summit is 1,730 m in altitude. Magma that
feeds eruptions of ash and lava from the Cleveland
Volcano is generated by the movement of the

14
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Pacific Plate beneath the North American Plate.
As one tectonic plate moves beneath another, a
process called subduction, the melting process
of materials above and within the lower plate
produces magma that can eventually move to the
surface and erupt through a vent, like a volcano
for example. Cleveland Volcano is responsible for
the only known eruption-related fatality in the
Aleutian Islands in 1944.

Credit: NASA-JSC

RiNG OF FIRE

This image shows the Shiveluch Volcano, in
the Kamchatka peninsula, in easternmost Russia.
It was photographed on 10 July 2007 by an
astronaut aboard the ISS. Shiveluch is one of the
largest and most active of a line of volcanoes in
Kamchatka. Kamchatka is part of the “Ring of
Fire”, a region that almost surrounds the Pacific
Ocean, characterized by active volcanoes and
frequent earthquakes. Shiveluch is approximately
3,200 m high. The two larger white plumes near
the summit are dominantly steam.

Credit: NASA



AsH PLUME FrROM A LOFTY VOLCANO

Subduction of the Nazca tectonic plate along

the western coast of South America forms the
high Peruvian Andes Mountains. The subduction
also produces magma, feeding a chain of
active volcanoes along the western front of the
mountains. The most active of these volcanoes in
Peru is Ubinas, which has a summit elevation of

5,672 m.

This oblique view captures an ash cloud first
observed on satellite imagery at 11:00 GMT,
on 14 August 2006. An ISS astronaut took this
picture one hour and 45 minutes later. The
ash cloud urged the Buenos Aires Volcanic Ash
Advisory Center to issue an aviation hazard
warning. Minor to moderately explosive eruptions
of ash and pumice characterize modern activity at
Ubinas. The most recent major eruption of Ubinas
occurred in 1969, although its historical record of
activity extends back to the 16™ century.

Credit: NASA

A RAGING MASSIVE MOUNTAIN

Popocatépetl, or Popo, is an active volcano
located about 70 km southeast of Mexico City,
the Mexican capital. This image, taken on
23 January 2001, shows a plume emanating from
Popo. Astronauts onboard the ISS observed, and
recorded this image with a digital still camera,
when the ISS was flying to the northeast of the
volcano. Popo has been frequently active for
six years. On 23 January 2001, the eruption
plume reportedly rose to over 9 km above sea
level. There is a smaller ash plume below the
main plume. Popos summit elevation is 5,426 m.
It is located between two densely populated
areas: Mexico City (more than 18 million
people) and Puebla (about 1.2 million people),
partially visible at the lower left of the image.
Credit: NASA
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I Cosmic Horizons

Ice AND Lava

A VIGOROUS MEDITERRANEAN ERUPTION

This image shows an eruption of one of the
volcanoes on Russias Kamchatka Peninsula,
Klyuchevskaya, on 8 December 2008. It was
acquired applying a device onboard NASA’s Terra
satellite. The image is composed of near infrared,

red, and green lights, reflected by the surface.

Clouds fringe the snow-covered mountain, but
an opening at the summit reveals a ribbon of lava
flowing down the northwestern flank. A white
plume, drifting to the east, is probably steam
mixed with ash. The dark color of the summit
may indicate that snow has been covered with
rock fragments, ash, and other volcanic debris,
or that snow has melted, due to heat from the

eruption.

Although the Kamchatka Peninsula is not
populated, volcanic eruptions there give rise to
hazardous volcanic ash plumes that spread across
the Northern Pacific, and pose potential threat to
airplanes. Even remote volcanoes such as those on
Kamchatka need close monitoring.

NASA image created by Jesse Allen, using data provided
courtesy of NASA/GSFC/METI/ERSDAC/JAROS, and U.S./
Japan ASTER Science Team. Caption by Rebecca Lindsey.
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On 30 October 2002, astronauts aboard the
ISS observed the spectacular eruption of Mt.
Etna’s, Sicily, Italy. They photographed the details
of the plume and smoke from fires ignited by
the lava flow from the 3,300 m mountain. This
image looks obliquely to the southeast over the
Island of Sicily. The wide view of this image shows
the ash plume curving out toward the horizon.
Etna’s ash fell in Libya, over 500 km away. The
lighter-colored plumes visible in this image are
due to forest fires set by lava flowing into the
pine forests on the slope of Etna. According to
volcanologists, the eruption was triggered by a
series of earthquakes on 27 October 2002, and it
was one of Etna’s most vigorous in years. Schools
were closed, and flights were diverted due to the
ash, but no towns or villages were reported to have
been threatened by the lava flow.

Credit: NASA
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NASA’s Press Release
http://hubblesite.org/newscenter/archive/releases/2008/39/text/

Planet Quest
http://planetquest.jpl.nasa.gov/
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