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Wet Mars
(NASA/JPL) The most dramatic findings
so far from NASA’s twin Mars rovers, telltale
evidence for a wet and possibly habitable
environment in the arid planet’s past, passed
rigorous scientific scrutiny for publication in
a major research journal.
Eleven reports by 122 authors in the December 3 issue of the journal Science present
results from Opportunity’s three-month prime
mission, fleshing out headline discoveries
revealed earlier.
Opportunity bounced to an airbag-cushioned
landing on Jan. 24. It is exploring a region
called Meridiani Planum, halfway around
Mars from where its twin, Spirit, landed three
weeks earlier. Sedimentary rocks Opportunity
examined, “clearly preserve a record of environmental conditions different from any on
Mars today,” report 50 rover-team scientists led
by Dr. Steve Squyres of Cornell University and
Dr. Ray Arvidson of Washington University.
“Liquid water was once intermittently present at the martian surface at Meridiani, and
at times it saturated the subsurface. Because
liquid water is a key prerequisite for life, we
infer conditions at Meridiani may have been
habitable for some period of time in martian
history,” according to Squyres, Arvidson and
other co-authors.
“Formal review and publication this week of
these amazing discoveries further strengthens
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the need for continued exploration by orbiters,
surface robots, sample-return missions and
human explorers. There are more exciting
discoveries awaiting us on the red planet,” said
Dr. Michael Meyer, chief scientist for Mars
exploration at NASA Headquarters.
Opportunity and Spirit have driven a
combined 3.57 miles, nearly five times their
mission-success goal. They continue in good
health after operating more than three times
as long as the three-month prime missions
for which they were designed.
One type of evidence that Meridiani was wet
is the composition of rocks there. The rocks
have a high and variable ratio of bromine to
chlorine; indicating “the past presence of large
amounts of water,” write Dr. Rudi Rieder and
Dr. Ralf Gellert of Max-Planck-Institute for
Chemistry and co-authors. Their paper and
another by Dr. Phil Christensen of Arizona
State University and collaborators report an
abundance of sulfur-rich minerals in the rocks,
another clue to a watery past. Clinching the
case is identification of a hydrated iron-sulfate
salt called jarosite in the rocks, as reported by
Dr. Goestar Klingelhoefer of the University
of Mainz, and Dr. Richard Morris of NASA’s
Johnson Space Center and co-authors.
Several characteristics of the rocks suggest
water came and went repeatedly, as it does in
some shallow lakes in desert environments
on Earth. That fluctuation, plus the water’s
possible high acidity and saltiness, would have
posed challenges to life, but not necessarily
insurmountable ones, according to researchers.
If life ever did exist at Meridiani, the type of
rocks found there could be good preservers
of fossils, according to Squyres, Dr. John
Grotzinger of the Massachusetts Institute of
Technology and co-authors. f
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Aging Universe May
Still Be Spawning
Massive Galaxies
(NASA/JPL) NASA’s Galaxy Evolution Explorer (GALEX) has spotted what appear to be
massive “baby” galaxies in our corner of the
universe. Previously, astronomers thought the
universe’s birth rate had dramatically declined
and only small galaxies were forming.
“We knew there were really massive young
galaxies eons ago, but we thought they had
all matured into older ones more like our
Milky Way. If these galaxies are indeed newly
formed, then this implies parts of the universe
are still hotbeds of galaxy birth,” said Dr. Chris
Martin. He is principal investigator for the
Galaxy Evolution Explorer at the California
Institute of Technology, Pasadena, Calif., and
co-author of the study.
Martin and colleagues, led by Dr. Tim Heckman of Johns Hopkins University, Baltimore,
Md., unearthed three-dozen bright, compact
galaxies that greatly resemble the youthful
galaxies of more than 10 billions years ago.
These new galaxies are relatively close to us,
ranging from two to four billion light-years

onOrbit is made available to all K-12
school libraries in Nevada thanks to a
generous grant from

This artist’s conception illustrates the decline
in our universe’s “birth-rate” over time. When
the universe was young, massive galaxies
were forming regularly, like baby bees in a
bustling hive. In time, the universe bore fewer
and fewer “offspring,” and newborn galaxies (white circles) matured into older ones
more like our own Milky Way (spirals). The
discovery not only suggests that our universe
may still be alive with youth, but also offers
astronomers their first close-up look at what
appear to be baby galaxies. Prior to the new
result, astronomers had to peer about 11 billion light-years into the distant universe to see
newborn galaxies. The newfound galaxies are
only about 2 to 4 billion light-years away.

away. They may be as young as 100 million
to one billion years old. The Milky Way is
approximately 10 billion years old.
The recent discovery suggests our aging
universe is still alive with youth. It also offers
astronomers their first, close-up glimpse at
what our galaxy probably looked like when
it was in its infancy.
“Now we can study the ancestors to galaxies
much like our Milky Way in much more detail
than ever before,” Heckman said. “It’s like finding a living fossil in your own backyard. We
thought this type of galaxy had gone extinct,
but in fact newborn galaxies are alive and well
in the universe,” he added.
The new discoveries are of a type called
ultraviolet luminous galaxies. They were
discovered after the Galaxy Evolution Explorer
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This image shows six of the three-dozen
“ultraviolet luminous galaxies” spotted in our
corner of the universe by NASA’s Galaxy
Evolution Explorer. These massive galaxies
greatly resemble newborn galaxies that were
common in the early universe. The discovery
came as a surprise, because astronomers had
thought that the universe’s “birth-rate” had
declined, and that massive galaxies were no
longer forming. The galaxies, located in the
center of each panel, were discovered after
the Galaxy Evolution Explorer scanned a
large portion of the sky with its highly sensitive ultraviolet-light detectors. Because young
stars pack most of their light into ultraviolet
wavelengths, young galaxies appear to the
Galaxy Evolution Explorer like diamonds in
a field of stones. While still relatively close
in astronomical terms, these galaxies are far
enough away to appear small to the Galaxy
Evolution Explorer.

scanned a large portion of the sky with its
highly sensitive ultraviolet light detectors.
Since young stars pack most of their light
into ultraviolet wavelengths, young galaxies
appear to the spacecraft like diamonds in a
field of stones. Astronomers mined for these
rare gems before, but missed them because
they weren’t able to examine a large enough
slice of the sky.
“The Galaxy Evolution Explorer surveyed
thousands of galaxies before finding these
few dozen ultraviolet-bright ones,” said Dr.
Michael Rich, a co-author of the study from
the University of California, Los Angeles.
The newfound galaxies are about 10 times
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as bright in ultraviolet wavelengths as the
Milky Way. This indicates they are teeming
with violent star-forming regions and exploding supernova, which are characteristics
of youth.
When our universe was young, massive
galaxies were regularly bursting into existence.
Over time, the universe bore fewer and fewer
galactic progeny, and its newborn galaxies grew
up into ones that look like our own. Until
now, astronomers thought they had seen the
last of these giant babies.
The results will be published in an upcoming
special issue of Astrophysical Journal Letters,
along with several other papers describing new
results from the Galaxy Evolution Explorer.
The Galaxy Evolution Explorer was launched
on April 28, 2003. Its mission is to study the
shape, brightness, size and distance of galaxies across 10 billion years of cosmic history.

These animation stills show a typical young
galaxy, teeming with hot, newborn stars and
exploding supernovas. The supernovas are
seen as white flashes of light. NASA’s Galaxy
Evolution Explorer spotted three-dozen young
galaxies like the one shown here in our corner
of the universe. It was able to see them with
the help of its highly sensitive ultraviolet detectors. Because newborn stars radiate ultraviolet
light, young galaxies light up brilliantly when
viewed in ultraviolet wavelengths. The findings
came as a surprise, because astronomers had
thought that the universe’s “birth-rate” had
declined, and that massive galaxies were no
longer forming.
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The Explorer’s 50-centimeter-diameter (19.7inch) telescope sweeps the skies in search of
ultraviolet-light sources.
Caltech leads the Galaxy Evolution Explorer
mission and is responsible for science operations and data analysis. NASA’s Jet Propulsion
Laboratory, Pasadena, Calif., manages the
mission and built the science instrument. The
mission was developed under NASA’s Explorers Program managed by the Goddard Space
Flight Center, Greenbelt, Md. South Korea This side-by-side comparison shows the
and France are the international partners in nearby galaxy Messier 81, which is similar
to our own Milky Way, in both visible (left)
the mission. f

and ultraviolet light (right). While visible-light
images of galaxies reveal the distribution of
stars, ultraviolet-light images highlight the
most active, young stars. The ultraviolet image of Messier 81 shows that the galaxy’s
spiral arms are dotted with pockets of violent
star-forming activity. NASA’s Galaxy Evolution
Explorer is sweeping the entire sky in ultraviolet wavelengths, mapping galaxies and their
star-formation rates across 10 billion years of
cosmic time. The visible-light image is from
the National Optical Astronomy Observatory.
The ultraviolet-light image was taken by the
Galaxy Evolution Explorer.

These animation stills demonstrate that young
galaxies are best viewed in ultraviolet light.
They consist of artist conceptions of a typical
mature galaxy like our own Milky Way (left) and
a typical young galaxy (right). Young galaxies
light up in ultraviolet because they are filled
with hot, newborn stars, objects that pack most
of their light into ultraviolet wavelengths. Older
galaxies have less star-forming activity and
thus give off less ultraviolet light. Both young
and old stars radiate visible light, so young
and old galaxies look similar when viewed
in this wavelength. NASA’s Galaxy Evolution
Explorer, with its highly sensitive ultraviolet
detectors, spotted what appear to be threedozen massive young galaxies in our corner of
the universe. The findings came as a surprise,
because astronomers had thought that the
universe’s “birth-rate” had declined, and that
massive galaxies were no longer forming.
The artist conceptions of the mature galaxy
are based on images of the nearby galaxy
called Messier 81. The artist conceptions of
the young galaxy are based on images of the
Bearclaw Galaxy.

A New Twist on an Old
Nebula
(NASA/STScI) Looks can be deceiving,
especially when it comes to celestial objects
like galaxies and nebulas. These objects are
so far away that astronomers cannot see their
three-dimensional structure. The Helix Nebula,
for example, resembles a doughnut in colorful
images. Earlier images of this complex object, the gaseous envelope ejected by a dying,
sun-like star, did not allow astronomers to
precisely interpret its structure. One possible interpretation was that the Helix’s form
resembled a snake-like coil.
Now, a team of astronomers using observations from several observatories, including
NASA’s Hubble Space Telescope, has established that the Helix’s structure is even more
perplexing. Their evidence suggests that the
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Helix consists of two gaseous disks nearly
perpendicular to each other.
A team of astronomers, led by C. Robert
O’Dell of Vanderbilt University, made its finding
using highly detailed images from the Hubble
telescope’s Advanced Camera for Surveys,
pictures from Cerro Tololo Inter-American
Observatory in Chile, and measurements from
ground-based optical and radio telescopes
which show the speed and direction of the
outflows of material from the dying star. The
Helix, the closest planetary nebula to Earth, is
a favorite target of professional and amateur
astronomers. Astronomers hope this finding
will provide insights on how expelled shells
of gas from dying stars like our Sun form the
complex shapes called planetary nebulas. The
results were published in the November issue
of the Astronomical Journal.
“Our new observations show that the
previous model of the Helix was much too
simple,” O’Dell said. “About a year ago, we
believed the Helix was a bagel shape, filled in
the middle. Now we see that this filled bagel
is just the inside of the object. A much larger
disk, resembling a wide, flat ring, surrounds
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the filled bagel. This disk is oriented almost
perpendicular to the bagel. The larger disk is
brighter on one side because it is slamming into
interstellar material as the entire nebula moves
through space, like a boat plowing through
water. The encounter compresses gas, making
that region glow brighter. But we still don’t
understand how you get such a shape. If we
could explain how this shape was created, then
we could explain the late stages of the most
common form of collapsing stars.”
“To visualize the Helix’s geometry,” added
astronomer Peter McCullough of the Space
Telescope Science Institute, and a member
of O’Dell’s team, “imagine a lens from a pair
of glasses that was tipped at an angle to the
frame’s rim. Well, in the case of the Helix,
finding a disk inclined at an angle to a ring
would be a surprise. But that is, in fact, what
we found.”
Another surprise is that the dying star has
expelled material into two surrounding disks
rather than the one thought previously to be
present. Each disk has a north-south pole,
and material is being ejected along those axes.
“We did not anticipate that the Helix has at
least two axes of symmetry,” O’Dell said. “We
thought it had only one. This two-axis model
allows us to understand the complex appearance of the nebula.”
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Using the Helix data, the astronomers created
a three-dimensional model showing the two
disks. These models are important to show
the intricate structure within the nebula. The
team also produced a composite image of the
Helix that combines observations from Hubble’s
Advanced Camera for Surveys and the 4-meter
telescope’s mosaic camera at Cerro Tololo.
The Helix is so large that the team needed
both telescopes to capture a complete view.
Hubble observed the Helix’s central region;
the Cerro Tololo telescope, with its wider field
of view, observed the outer region.
The team, however, is still not sure how the
disks were created, and why they are almost
perpendicular to each other. One possible
scenario is that the dying star has a close companion star. Space-based X-ray observations
provide evidence for the existence of a companion star. One disk may be perpendicular

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
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to the dying star’s spin axis, while
the other may lie in the orbital plane
of the two stars.
The astronomers also believe the
disks formed during two separate
epochs of mass loss by the dying star.
The inner disk was formed about
6,600 years ago; the outer ring, about
12,000 years ago. The inner disk is
expanding slightly faster than the
outer disk. Why did the star expel
matter at two different episodes,
leaving a gap of 6,000 years? Right
now, only the Helix Nebula knows
the answer, the astronomers said.
The sun-like star that sculpted the
Helix created a beautiful celestial
object. Will the Sun weave such a
grand structure when it dies 5 billion years
from now? “As a single star, it will create a
similar glowing cloud of expelled material, but
I wouldn’t expect it to have such a complex
structure as the Helix,” McCullough said.
To study the intricate details of these celestial
wonders, astronomers must use a range of
observatories, including visible-light and radio
telescopes. Astronomers also need the sharp
eyes of Hubble’s Advanced Camera for Surveys.
“The Hubble’s crisp vision has revealed a whole
new realm of planetary nebula structure, which
has advanced the field and delighted our eyes,”
said team member Margaret Meixner of the
Space Telescope Science Institute. f

Spitzer and Hubble
Capture Evolving
Planetary Systems
Two of NASA’s Great Observatories, the
Spitzer Space Telescope and the Hubble Space
Telescope, have provided astronomers an
unprecedented look at dusty planetary debris
around stars the size of our sun.
Spitzer has discovered for the first time
dusty discs around mature, sun-like stars
known to have planets. Hubble captured the
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LEFT: A visible-light image of a debris disk
around the red dwarf star AU Microscopii.
Planets may be forming, or might already exist,
within it. The disk glows in starlight reflected by
tiny grains of dust created by the collisions of
asteroids and comets. Because it is composed
of the pulverized remnants of these objects, it
is called a “debris disk.” More than 40 billion
miles across, it appears like a spindle of light
because we view it nearly edge on. The star
is about 12 million years old and is only 32
light-years from Earth. This makes its disk
the closest yet seen in reflected starlight. It
is also the first disk imaged around an M-type
red dwarf, the most common type of star in
the stellar neighborhood around the Sun. The
images confirm that the disk is warped and
has small variations in dust density that, along
with the central clearing, may be caused by
the tugging of an unseen companion, perhaps
a large planet.
RIGHT: This is a false-color view of a planetary
debris disk encircling the star HD 107146,
a yellow dwarf star very similar to our Sun,
though it is much younger (between 30 and
250 million years old, compared to the almost
5 billion years age of the Sun). The star is 88
light-years away from Earth. This is the only
disk to have been imaged around a star so
much like our own. The slight difference in
brightness on one side of the disk is due to
the fact that small dust particles scatter more
light when they are between Earth and the
star, rather than behind the star. This suggests that the bright side is closer to us. Our
Sun is believed to have a ring of dust around
it, lying just beyond the orbit of Neptune, although it is ten times narrower than the one
around HD 107146. This is interesting, as it
shows that the planetary systems around the
same kind of stars may have very different
evolutionary paths.

The CCSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
The Astronomy Store features items for
sale that are of interest to the patrons of
The Planetarium. We carry a wide variety
of novelties, toys and observing aids with a
space or astronomical theme. When patrons
obtain their tickets to planetarium shows,
they can also purchase a variety of astronomically oriented items. Friends of The
Planetarium receive a 10% discount.
most detailed image ever of a brighter disc
circling a much younger sun-like star. The
findings offer “snapshots” of the process by
which our own solar system evolved, from
its dusty and chaotic beginnings to its more
settled present-day state.
“Young stars have huge reservoirs of planet-

This is an artist’s impression of the view from
the vicinity of a hypothetical terrestrial planet
and moon orbiting the red dwarf star AU Microscopii. The relatively newborn 12 million
year-old star is surrounded by a very dusty
disk of debris from the collision of comets,
asteroids, and planetesimals swirling around
the young star. The disk creates a broad lane
across the sky because the planet is in the
disk’s plane. The star AU Microscopiii is 32
light-years from Earth.
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This is a scatter model based on the Hubble
Space Telescope image of the planetary debris
encircling the star AU Microscopii. Though
the real disk is tilted nearly edge-on to Earth,
this oblique view is from 30 degrees above
the disk plane. This model clearly shows a
central hole that may have been swept out
by an unseen planet. Holes in the centers of
young dusty disks are common among stars
and are compelling circumstantial evidence
for planets.

building materials, while older ones have
only leftover piles of rubble. Hubble saw the
reservoirs and Spitzer, the rubble,” said Dr.
Charles Beichman of NASA’s Jet Propulsion
Laboratory (JPL), Pasadena, Calif. He is lead
author of the Spitzer study.“This demonstrates
how the two telescopes complement each
other,” he added.
The young star observed by Hubble is 50
to 250 million years old. This is old enough
to theoretically have gas planets, but young
enough that rocky planets like Earth may still
be forming. The six older stars studied by
Spitzer average 4 billion years old, nearly the
same age as the sun. They are known to have
gas planets, and rocky planets may also be
present. Prior to the findings, rings of planetary
debris, or “debris discs,” around stars the size
of the sun had rarely been observed, because
they are fainter and more difficult to see than
those around more massive stars.
“The new Hubble image gives us the best
look so far at reflected light from a disc around
a star the mass of the sun,” said Hubble study
lead author, Dr. David Ardila of the Johns
Hopkins University, Baltimore. “Basically, it
shows one of the possible pasts of our own
solar system,” he said.
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Debris discs around older stars the same size
and age as our sun, including those hosting
known planets, are even harder to detect.
These discs are 10 to 100 times thinner than
the ones around young stars. Spitzer’s highly
sensitive infrared detectors were able to sense
their warm glow for the first time.
“Spitzer has established the first direct link between planets and discs,” Beichman said.“Now,
we can study the relationship between the two.”
These studies will help future planet-hunting
missions, including NASA’s Terrestrial Planet
Finder and the Space Interferometry Mission,
predict which stars have planets. Finding and
studying planets around other stars is a key
goal of NASA’s exploration mission.

NASA’s Spitzer Space Telescope recently
captured these infrared images of six older
stars with known planets. The yellow, fuzzy
clouds are discs of dust, or “debris discs,”
like the one that surrounds our own Sun.
Though astronomers had predicted that stars
with planets would harbor debris discs, they
could not detect such discs until now. Spitzer
was able to sense these dusty discs via their
warm infrared glows. The stars themselves are
similar in age and temperature to our Sun. The
discs surrounding these planetary systems are
comprised of cool material, with temperatures
less than 100 Kelvin (-173° C). They are 10
times farther away from their parent stars than
Earth is from the Sun, and are thought to be
analogues of the comet-filled Kuiper Belt in our
solar system. The images are approximately
2 arcminutes on each side. The telescope
resolution is 17 arcseconds and there is no
evidence for any emission extended beyond
the telescope resolution.
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Friends of The
CCSN Planetarium
Be a Star in Our Sky

This artist’s concept depicts a distant hypothetical solar system, similar in age to our own.
Looking inward from the system’s outer fringes,
a ring of dusty debris can be seen, and within
it, planets circling a star the size of our Sun.
This debris is all that remains of the planetforming disc from which the planets evolved.
Planets are formed when dusty material in a
large disc surrounding a young star clumps
together. Leftover material is eventually blown
out by solar wind or pushed out by gravitational
interactions with planets. Billions of years later,
only an outer disc of debris remains. These
outer debris discs are too faint to be imaged
by visible-light telescopes. They are washed
out by the glare of the Sun. However, NASA’s
Spitzer Space Telescope can detect their
heat, or excess thermal emission, in infrared
light. This allows astronomers to study the
aftermath of planet building in distant solar
systems like our own.

Rocky planets arise out of large clouds of dust
that envelop young stars. Dust particles collide
and stick together, until a planet eventually
forms. Sometimes the accumulating bodies
crash together and shatter. Debris from these
collisions collects into giant doughnut-shaped
discs, the centers of which may be carved
out by orbiting planets. With time, the discs
fade and a smaller, stable debris disc, like the
comet-filled Kuiper Belt in our own solar
system, is all that is left.
The debris disc imaged by Hubble surrounds
the sun-like star called HD 107146, located 88
light-years away. John Krist, a JPL astronomer,
also used Hubble to capture another disc
around a smaller star, a red dwarf called AU
Microscopii, located 32 light-years away and
only 12 million years old. The Hubble view
reveals a gap in the disc, where planets may

onOrbit is made possible, in part, by
donations from the Friends of The Planetarium. Anyone can become a Friend by
sending an annual donation of $25.00 or
more (checks made payable to: CCSN
Foundation, Inc.) to:

The Planetarium - S1A
Community College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year unshared credit, free
		
admission for Friend & all guests.

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CCSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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Hubble, and about 100 times brighter than the
debris disc around the sun. These discs are also
punctuated by holes at their centers.
Both Hubble images were taken with the
advanced camera for surveys. They will be
published in the Astronomical Journal and
the Astrophysical Journal Letters. The Spitzer
observations are from the multiband imaging
photometer and will appear in the Astrophysical Journal.
The Space Telescope Science Institute (STScI)
is operated by the Association of Universities
for Research in Astronomy, Inc. (AURA), for
NASA, under contract with the Goddard Space
Flight Center, Greenbelt, MD. The Hubble
Space Telescope is a project of international
cooperation between NASA and the European
Space Agency (ESA). f

This graph of data from NASA’s Spitzer Space
Telescope indicates that stars with known
planets (blue) are more likely to have “debris discs” than stars without known planets
(red). Debris discs are made up of dust and
small rocky bodies, like comets. They are
the leftover remnants of the planet-building
process. Our solar system has a debris disc
called the Kuiper Belt, which is filled primarily
with comets. Until now, these discs had not
been detected around any stars with known
planets. Spitzer sampled 84 stars, 26 with and
58 without known planets. Of the 26 planetbearing stars, six had discs; of the 58 stars
without planets, six had discs. The presence
of these debris discs was inferred from the
amount of excess infrared light measured at
a wavelength of 70 microns, relative to that
emitted by the parent star. While most of the
observed stars have a ratio near unity, indicating that the 70-micron light is coming from the The Mars rover Opportunity visits the remains
star itself, several stars show a high degree of the heat shield that protected it during re-enof excess emission. It is these stars that are try. Additional debris is in the background.
surrounded by Kuiper Belt-like debris discs.
On the graph, stars with increasingly large
discs are located farther to the right. The right
side of the graph reveals that four out of the
five stars with the highest 70-micron excess
are known to have planets.

The Astronomical
Society of Nevada

have swept up dust and cleared a path. The disc
around HD 107146 also has an inner gap.
Beichman and his colleagues at JPL and the
University of Arizona, Tucson, used Spitzer
to scan 26 older sun-like stars with known
planets, and found six with Kuiper Belt-like
debris discs. The stars range from 50 to 160
light-years away. Their discs are about 100
times fainter than those recently imaged by

The ASN normally meets on the 2nd
Tuesday of each month at 6:30 pm at
the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/

The ASN has a Las Vegas Chapter.
For information see:
http://www.astronomynv.org/vegas/
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Month in
History
February
1: The Space Shuttle Columbia broke up during re-entry due to wing damage in 2003.
The vehicle and its crew were lost.
3: Luna 9, launched by the Soviet Union,
made the first soft landing on the moon
and returned pictures from another world
for the first time on this date in 1966.
4: Clyde Tombaugh, the discoverer of Pluto, was
born on this date in 1916. See Feb. 18.
5: The US spacecraft, Mariner 10, returned
the first close images of our sister planet as
it passed Venus on this date in 1974 headed
towards Mercury.
5: Apollo 12, the 2nd mission to the moon’s
surface landed near Fra Mauro close to the
lunar equator on this date in 1971. Alan
Sheppard and Ed Mitchell visited the surface
and Stuart Roosa remained in orbit aboard
the command module.
7: American astronauts Bruce McCandless
and Robert Steward accomplished the
first untethered space walks with Manned
Maneuvering Units (MMU) during the
STS-41B shuttle mission in 1984.
11: Japan became the fourth nation to launch
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an artificial satellite in 1970 with the launch
of the 50 pound Ohsumi satellite. They used
a newly developed solid fuel, multi-staged
rocket similar to the US Scout rocket. The
satellite’s battery failed the next day.
14: The US launched Syncom 1, the first
geosynchronous satellite, in 1963.
15: Galileo Galilei was born in 1564 in Pisa,
Italy. In December, 1609, he was the first
person to use a telescope to look at the
heavens and report what he saw.
18: Clyde Tombaugh, an observing assistant
at the Lowell Observatory, announced
the discovery of the planet Pluto in 1930
from photos taken over the previous two
months.
19: Nicolaus Copernicus was born in 1473.
He was the first modern proponent for a
model of the solar system with the sun at
the center.
19: The Soviet Union launched the Mir space
station into orbit in 1986. This space station was deorbited and burned up in the
atmosphere in March 2001.
20: John Glenn became the first American
astronaut to orbit the earth in 1962 aboard
the Friendship 7 Mercury craft. His mission lasted for three orbits which lasted
less than five hours.
24: The discovery of the first pulsar was
announced by Jocelyn Bell in 1968 at
Cambridge in the United Kingdom.
28: The US launched the first spacecraft into
a polar orbit on this date in 1959. f

Give a Star
A popular service of The CCSN Planetarium lets you dedicate a star to a loved
one. For a donation of $35, we will provide an attractive certificate that proclaims
your dedication of the star of your choice to any other person. The certificate will
have a chart of the constellation containing the star and complete information
about the star. Accompanying the certificate will be The Sky Challenger, which
contains a series of adjustable charts of the sky as seen from North America to
help you find your star. A donation of $100 will give you an exclusive dedication.
Call 651-4138 or 651-4505 for further information.
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Sky
Calendar
All times are Pacific Standard Time. Rise
and set times are for the astronomical horizon
at Las Vegas or Reno as noted.

The Planets
Mercury. Mercury is too close in direction
to the sun to be seen this month. Superior
conjunction (far side of the sun) occurs on
February 14. It will again be visible in the
evening sky next month.
Venus. Venus is too close in direction to the
sun to be seen. Superior conjunction (far
side of the sun) occurs on March 30. Venus
will again become visible in the evening
sky in late May.
Mars. Mars, in Sagittarius, is rising in the east
over three hours before the sun. Look for
the waning crescent moon to the right of
Mars on the morning of February 5. The
moon will be rising about 20 minutes
after Mars.
Jupiter. Jupiter, in Virgo, rises in the late
evening and is high in the southwest by
sunrise. Look for the waning gibbous moon
to rise (at about 8:35 pm) about 20 minutes
before Jupiter on February 26.

February

Pluto. Pluto is in the constellation of Serpens
Cauda. It is in the morning sky rising near
2:30 am at mid-month. On Feb. 4, the waning crescent moon rises 15° to the right of
Pluto shortly before 3:00 am. A telescope
of at least 12” diameter is usually required
to see this faint planet.

The Moon
Each day the moon rises about one hour
later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
the average.
Full Moon
Last quarter
New Moon
First quarter
Full Moon

Jan. 25
Feb. 1
Feb. 8
Feb. 15
Feb. 23

2:32 am pst
11:27 pm
2:28 pm
4:16 pm
8:54 pm

Apogee
Perigee
Apogee

Jan. 23
Feb. 7
Feb. 19

10:55 am
2:10 pm
9:00 pm

The Mid-Winter Sky
Saturn. Saturn, in Gemini, is high in the
south at mid-month. Look for the waxing
High in the south at about 8:00 pm during
gibbous moon above Saturn on the evening February is the bright constellation of Orion.
of Feb. 19.
Orion has more bright stars in it than most
Uranus. Uranus, in Aquarius, is too close in other constellations. Orion is the hourglass
direction to the sun to be seen. Conjunc- figure in the middle of the diagram.
The left shoulder of Orion is marked by the
tion occurs on February 24.
bright red star Betelgeuse. The right foot of
Neptune. Neptune, in Capricornus, is too Orion is the bright blue star Rigel. These are
close in direction to the sun to be seen. the two brightest stars of Orion.
The three stars at the waist of the hourglass
Conjunction occurs on February 3.
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The Sun

Date
Feb. 1
Feb. 4
Feb. 7
Feb. 10
Feb. 13
Feb. 16
Feb. 19
Feb. 22
Feb. 25
Feb. 28

Las Vegas

Sunrise
6:41 am pst
6:39
6:36
6:33
6:30
6:27
6:23
6:20
6:16
6:12

Sunset
5:08 pm pst
5:11
5:14
5:17
5:20
5:23
5:26
5:29
5:32
5:35
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The Sun

Day
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.

form the “belt” of Orion. They
are called Mintaka, Alnilam and
Alnitak. Extending the line
formed by the belt stars upward,
takes you to the bright red star
Aldebaran, the brightest star in
Taurus, the Bull. Continuing
the line takes you through the
“V”-shaped pattern of the Hyades star cluster and eventually
to the small “dipper-shaped”
pattern of the Pleiades star
cluster. The Pleiades are seven
sisters kidnaped by Zeus in the
form of Taurus.
Extending that same line
downward takes you to Sirius,
the brightest star in Canis
Major, the Big Dog. Sirius is
also the brightest appearing
star in the sky.
Below the Belt of Orion, in
the lower part of the hourglass, are three
faint stars in a row. The middle star does not
look quite sharp to the eye. This fuzziness is
caused by the fact that the middle star is not
actually a star, but a nebula. It is the famous
Great Nebula of Orion, also known as M42.
This cloud of glowing gas can be easily seen
with a pair of binoculars. It is a star forming region that is 400 light years across and

Date
Feb. 1
Feb. 4
Feb. 7
Feb. 10
Feb. 13
Feb. 16
Feb. 19
Feb. 22
Feb. 25
Feb. 28

Reno

Sunrise
7:07 am pst
7:04
7:00
6:57
6:54
6:50
6:46
6:42
6:38
6:33

Sunset
5:20 pm pst
5:23
5:27
5:30
5:34
5:37
5:41
5:44
5:47
5:51

Day
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.

nearly 1500 light years away. Telescopes have
shown evidence of hundreds of new stars
being born here.
Above and to the left of Orion is the constellation of Gemini, the Twins. The two brightest
stars, along the left side of the diagram, are
Castor and Pollux. These stars are very similar
in appearance which led to them being called
“The Twins”. f
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