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Return to Flight Maybe
by Dr. Dale Etheridge

STS-114, Discovery, successfully made it
into orbit. As this is being written, Discovery
is in orbit, docked with the International
Space Station. The purpose of this mission
is to help re-supply the Space Station so that
the expedition crew can be increased to three
instead of the two astronauts on the ISS crews
since the Columbia accident in 2003.
The Discovery crew also tested a number of
new safety features that allow them to better
inspect the shuttle orbiter while in orbit to
minimize the risks of re-entry and to practice with a number of repair techniques that
have been developed over the past couple
of years.
This mission is one of the most photographed
missions ever accomplished. Because of that,
they were able to notice several pieces of foam
come off of the large external fuel tank. The
largest piece did not hit any other part of the
vehicle. A couple of much smaller pieces
may have scuffed some thermal tiles on the
orbiter, but a careful inspection of the orbiter
after it was in orbit showed no damage that
would endanger the orbiter or the crew during re-entry.
Because some foam did flake off of the external tank, NASA has temporarily suspended
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future missions until the foam problem can
be fully investigated and mitigated.
The shuttle needs to make at least 15 more
flights, most to the International Space Station.
A refurbishment mission to the Hubble Space
Telescope has not been ruled out yet. NASA is
in the early design phase of the Crew Exploration Vehicle which is scheduled to replace
the Shuttle within the next eight years. The
shuttle will continue to be America's only
manned space craft until at least 2010. It
will be replaced around 2013 by the Crew
Exploration Vehicle, which, in various forms,
will carry astronauts from the surface of the
earth to low earth orbit and from low earth
orbit to and from the moon. f

Handheld still image taken by Discovery’s crew
of the external fuel tank as it was jettisoned
after launch on July 26. Initial analysis of
the imagery shows a large piece of foam that
separated from the tank during the Shuttle’s
ascent to orbit. The foam detached from an
area of the tank called the Protuberance Air
Load (PAL) Ramp. This debris also was identified during ascent from a live video camera
mounted on the external tank. The television
view indicated the debris did not impact Discovery. In this still image, the area of missing
foam on the tank is indicated by a light spot
near the upper edge of the tank just below the
liquid oxygen feedline. [NASA]
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A Hitchhiker’s Guide
to the Moon
(NASA) Imagine trekking in a lunar rover
across miles of the Moon’s rough surface. Your
mission: to explore a crater with suspected
deposits of ice.
In every direction, the gray terrain looks
more or less the same. Wouldn’t want to get
lost in this place! you think to yourself. You
arrive where the rover’s digital map says the
crater should be ... but it’s not there!
In a flash, you realize that your map is wrong.
The crater’s true position must be slightly different. But how different? A kilometer? Ten
kilometers? In which direction?
Mission aborted.
The story is fiction, but it raises a real-life
issue: the need for accurate maps of the
Moon’s terrain.
According to NASA’s Vision for Space Exploration, astronauts will return to the Moon
as early as 2015. This is a key step en route
to Mars and beyond. On the Moon, which
is practically in Earth’s backyard, astronauts
can learn how to live on an alien world before
attempting longer voyages to other planets.
However, our current maps of the Moon are
not very precise. In some areas, near Apollo
landing sites, for instance, the locations of
craters and ridges are well known. They were
extensively photographed by lunar orbiters
and Apollo astronauts. But much of the lunar
surface is known only approximately.
“If you ask ‘where is a crater on the far side
of the Moon?’, chances are there’s probably
many kilometers of uncertainty in its true
positioning,” says David Smith, a scientist at
onOrbit is made available to all K-12
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An astronaut on the Moon next to the lunar
rover. When traveling on the Moon, don’t
forget your map! [NASA]

NASA’s Goddard Space Flight Center. Even
on the near side of the Moon, Smith adds,
errors in the true global position of features
may be as large as a kilometer.
To improve this situation, NASA plans to
send a high-precision laser altimeter to orbit
the Moon and create a 3-dimensional map
of its surface. When completed, the map will
be so accurate that we’ll know the contours
of the Moon better than we do some remote
regions on Earth. Astronauts will be able to
use it like a USGS hiking map.
The laser is named “LOLA,” short for Lunar
Orbiter Laser Altimeter. It’s scheduled to launch
in 2008 onboard the Lunar Reconnaissance
Orbiter spacecraft. LOLA works by bouncing
pulses of laser light off the lunar surface as it
orbits the Moon. By measuring the time it
takes for light to travel to the surface and back,
LOLA can calculate the roundtrip distance.
LOLA is capable of timing pulses with a precision of 0.6 nanoseconds, corresponding to a
distance error of no more than 10 cm.
“In a sense, the Moon is an ideal object for
making these kinds of observations because
it has no atmosphere to interfere with the
propagation of the laser pulses,” says Smith,
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Below: A map of the Moon’s surface based on
Clementine’s laser altimeter. LOLA will produce a far superior 3-D map of the Moon.

who is the Principal Investigator for LOLA.
LOLA will map the Moon for at least a year,
orbiting from the Moon’s north pole to the
south pole and back every 113 minutes. As
it orbits, LOLA will send out laser pulses 28
times per second. Each pulse consists of 5 laser
spots in a cross-like pattern spanning about
50 meters of lunar surface. Altogether, LOLA
will gather more than 4 billion measurements
of the Moon’s surface altitude.
After taking into account uncertainties in
LOLA’s orbit, the overall error in the true elevation of lunar features should be no more than
a meter, while the true horizontal locations of
those features should be known to within 50

A 3-D map of the martian volcano Olympus
Mons, produced in the late 1990's by MOLA,
the Mars Orbiter Laser Altimeter. LOLA, a
close relative of MOLA, will produce similar
views of the Moon. [NASA/JPL]
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m or less. The next-best laser ranging map,
made by the Clementine mission in 1994, had
an error of 100 m vertically and a horizontal
resolution as coarse as 30 km.
This new map, combined with
high-resolution images of the lunar
surface taken by a camera onboard
the spacecraft, will offer by far the
best 3-dimensional model of the
Moon ever created.
Creative uses abound.
“A detailed knowledge of the shape
of the Moon, how and where it
diverges from a perfect sphere, can
tell us a lot about how the Moon
formed,” notes Smith.
It’ll make a great video game, too.
Imagine flying around a photorealistic 3-D moonscape, over hills,
in and out of craters, around Apollo landing
sites. Astronaut training, anyone?
For people actually living on the Moon, LOLAstyle maps will be indispensable. Imagine
getting caught outside, moonwalking, during
a solar flare. Check your LOLA map for the
nearest cave: instant shelter. Disoriented by
moondust? LOLA has your bearings.
Misplaced a crater? Unimaginable. f

Cassini Finds Recent
and Unusual Geology
on Enceladus
(NASA/JPL) NASA’s Cassini spacecraft has
obtained new, detailed images of the south
polar region of Saturn’s moon Enceladus.
The data reveal distinctive geological features
and the most youthful terrain seen on the
moon. These findings point to a very complex
evolutionary history for Saturn’s brightest,
whitest satellite.
Cassini’s July 14 flyby brought it within
175 kilometers (109 miles) of the surface of
the icy moon. The close encounter revealed
a landscape near the south pole almost en-
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tirely free of impact craters. The area is also
littered with house-sized ice boulders carved
by unique tectonic patterns found only in this
region of the moon.
As white as fresh snow, Enceladus has the
most reflective surface in the solar system.
Previous Cassini flybys revealed Enceladus,
in contrast to Saturn’s other icy moons, has
lightly cratered regions, fractured plains and
wrinkled terrain.
The new findings add to the story of a
body that has undergone multiple episodes
of geologic activity spanning a considerable
portion of its lifetime. The moon’s southernmost latitudes have likely seen the most
recent activity.
These same latitudes may also bear the scars
of a shift in the moon’s spin rate. If true, this
speculation may help scientists understand
why Enceladus has a tortured-looking surface,
with pervasive crisscrossing faults, folds and
ridges. The most remarkable images show
ice blocks about 10 to 100 meters (33 to 328
feet) across in a region that is unusual in its
lack of the very fine-grained frost that seems
to cover the rest of Enceladus.
“A landscape littered with building-sized
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blocks was not expected,”said Dr. Peter Thomas,
an imaging-team member from Cornell University, Ithaca, N.Y. “The minimal cover of
finer material and the preservation of small,
crossing fracture patterns in the surrounding areas indicate that this region is young
compared to the rest of Enceladus.”
False color composites of this region, created

NASA’s Cassini spacecraft has obtained new, detailed images of the south polar region
of Saturn’s moon Enceladus. The data reveal distinctive geological features and the most
youthful terrain seen on the moon. These findings point to a very complex evolutionary history for Saturn’s brightest, whitest satellite. [NASA/JPL]
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from the most recent images, show the largest
exposures of coarse-grained ice fractures seen
anywhere on the moon, which also supports
the notion of a young surface at southern
latitudes. Some of the latest images may hint
at the answer. The images revealed additional
examples of a distinctive “Y-shaped” tectonic
feature on Enceladus. In this unusual element, parallel ridges and valleys appear to
systematically fold and deform around the
south polar terrains.
“These tectonic features define a boundary
that isolates the young, south polar terrains from
older terrains on Enceladus,” noted Dr. Paul
Helfenstein, an associate of the imaging team
also at Cornell University. “Their placement
and orientation may tell us a very interesting
story about the way the rotation of Enceladus
has evolved over time and what might have
provided the energy to power the geologic
activity that has wracked this moon.”
The apparent absence of sizable impact
craters also suggests the south pole is younger
than other terrain on Enceladus. All these
indications of youth are of great interest to
scientists, who have long suspected Enceladus as one possible source of material for
Saturn’s extensive and diffuse E ring, which
coincides with the moon’s orbit. Young terrain requires a means to generate the heat
needed to modify the surface. Other Cassini
instrument teams are working to understand
data about the temperature, composition,
particles and magnetic field. Together with
image interpretation, these data can create a
more complete picture.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Jet Propulsion Laboratory, a division of the California
Institute of Technology in Pasadena, manages the mission for NASA’s Science Mission
Directorate, Washington. The Cassini orbiter
and its two onboard cameras were designed,
developed and assembled at JPL. The imaging
operations center is based at the Space Science
Institute in Boulder, Colo. f
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Spongy-Looking
Hyperion Tumbles into
View
(NASA/JPL) Two new Cassini views of
Saturn’s tumbling moon Hyperion offer the best
looks yet at one of the icy, irregularly-shaped
moons that orbit the giant, ringed planet.
The image products released in July included
a movie sequence and a 3-D view, and are available at http://saturn.jpl.nasa.gov, http://www.
nasa.gov/cassini and http://ciclops.org.
The views were acquired between June 9
and June 11, 2005, during Cassini’s first brush
with Hyperion.

Hyperion is decidedly non-spherical and
its unusual shape is easy to see in the movie,
which was acquired over the course of two
and a half days. Jagged outlines visible on
the moon’s surface are indicators of large
impacts that have chipped away at its shape
like a sculptor.
Preliminary estimates of its density show
that Hyperion is only about 60% as dense as
solid water ice, indicating that much of its
interior (40% or more) must be empty space.
This makes the moon more like an icy rubble
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pile than a solid body.
In both the movie and the 3-D image, craters are visible on the moon’s surface down
to the limit of resolution, about 1 kilometer
per pixel. The fresh appearance of most of
these craters, combined with their high spatial
density, makes Hyperion look something like
a sponge.
The moon’s spongy-looking exterior is an
interesting coincidence, as much of Hyperion’s
interior appears to consist of voids. Hyperion
is close to the size limit where, like a child
compacting a snowball, internal pressure
due to the moon’s own gravity will begin to
crush weak materials like ice, closing pore
spaces and eventually creating a more nearly
spherical shape.
The images used to create these views were
obtained with Cassini’s narrow-angle camera at
distances ranging from approximately 815,000
to 168,000 km from Hyperion. Cassini will fly
within 510 km of Hyperion on Sept. 26.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Jet Propulsion Laboratory, a division of the California
Institute of Technology, manages the CassiniHuygens mission for NASA’s Science Mission
Directorate. The Cassini orbiter and its two
onboard cameras were designed, developed
and assembled at JPL. The imaging team is
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47 Tuc W: What’s Hot?

(NASA/CXC) The peculiar cosmic object
known as 47 Tuc W (denoted by arrow in the
X-ray image) is a double star system consisting
of a normal star and a neutron star that makes
a complete rotation every 2.35 milliseconds.
Blink your eye and a superdense star the size
of Manhattan Island will have rotated 25 or
more times!
New Chandra observations give the best
information yet on why such neutron stars,
called millisecond pulsars, are rotating so fast.
The key, as in real estate, is location, location,
location - in this case the crowded confines
of the globular star cluster 47 Tucanae, where
stars are less than a tenth of a light year apart.
Almost two dozen millisecond pulsars are
located there. This large sample is a bonanza
for astronomers seeking to test theories for the
origin of millisecond pulsars, and increases
the chances that they will find a critical transitional object such as 47 Tuc W.
47 Tuc W stands out from the crowd because
it produces more high-energy X-rays than the
others. This anomaly points to a different
origin of the X-rays, namely a shock wave due
to a collision between matter flowing from a
companion star and particles racing away from
the pulsar at near the speed of light. Regular
variations in the optical and X-ray light cor-
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responding to the 3.2-hour orbital period of
the stars support this interpretation.
A team of astronomers from the HarvardSmithsonian Center for Astrophysics in
Cambridge, MA pointed out that the X-ray
signature and variability of the light from 47
Tuc W are nearly identical to those observed
from an X-ray binary source known as J1808.
They suggest that these similarities between a
known millisecond pulsar and a known X-ray
binary provide the long-sought link between
these types of objects.
In theory, the first step toward producing a
millisecond pulsar is the formation of a neutron
star when a massive star goes supernova. If
the neutron star is in a globular cluster, it will
perform an erratic dance around the center
of the cluster, picking up a companion star
which it may later swap for another.
As on a crowded dance floor, the congestion
in a globular cluster can cause the neutron star
to move closer to its companion, or to swap
partners to form an even tighter pair. When
the pairing becomes close enough, the neutron star begins to pull matter away from its
partner. As matter falls onto the neutron star,
it gives off X-rays. An X-ray binary system has

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.
http://www.ccsn.edu/LVAS/

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.
been formed, and the neutron star has made
the crucial second step toward becoming a
millisecond pulsar.
The matter falling onto the neutron star
slowly spins it up, in the same way that a
child’s carousel can be spun up by pushing it
every time it comes around. After 10 to 100
million years of pushing, the neutron star is
rotating once every few milliseconds. Finally,
due to the rapid rotation of the neutron star,
or the evolution of the companion, the infall
of matter stops, the X-ray emission declines,
and the neutron star emerges as a radio-emitting millisecond pulsar.
It is likely that the companion star in 47 Tuc
W, a normal star with a mass greater than about
an eighth that of the Sun, is a new partner,
rather than the companion that spun up the
pulsar. The new partner, acquired fairly recently in an exchange that ejected the previous
companion, is trying to dump on the already
spun-up pulsar, creating the observed shock
wave. In contrast, the X-ray binary J1808 is
not in a globular cluster, and is very likely
making do with its original companion, which
has been depleted to a brown dwarf size with
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a mass less than 5% that of the Sun.
Most astronomers accept the binary spinup scenario for creating millisecond pulsars
because they have observed neutron stars
speeding up in X-ray binary systems, and almost
all radio millisecond pulsars are observed to
be in binary systems. Until now, definitive
proof has been lacking, because very little is
known about transitional objects between the
second and final steps.
That is why 47 Tuc W is hot. It links a millisecond pulsar with many of the properties
of an X-ray binary, to J1808, an X-ray binary
that behaves in many ways like a millisecond
pulsar, thus providing a strong chain of evidence to support the theory. f

Deep Impact Tells A
Tale Of The Comet
(NASA/JPL) Data from Deep Impact’s instruments indicate an immense cloud of fine
powdery material was released when the probe
slammed into the nucleus of comet Tempel 1
at about 10 kilometers per second (6.3 mps
or 23,000 mph). The cloud indicated the
comet is covered in the powdery stuff. The
Deep Impact science team continues to wade
through gigabytes of data collected during the
July 4 encounter with the comet measuring
5-kilometers-wide by 11-kilometers-long

The moment of impact from the fly-by craft's
camera.
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(about 3 miles by 7 miles).
“The major surprise was the opacity of the
plume the impactor created and the light it
gave off,” said Deep Impact Principal Investigator Dr. Michael A’Hearn of the University of
Maryland, College Park. “That suggests the
dust excavated from the comet’s surface was
extremely fine, more like talcum powder than
beach sand. And the surface is definitely not
what most people think of when they think
of comets, an ice cube.”
How can a comet hurtling through our solar
system be made of a substance with less strength
than snow or even talcum powder?
“You have to think of it in the context of
its environment,” said Dr. Pete Schultz, Deep
Impact scientist from Brown University.
“This city-sized object is floating around in
a vacuum. The only time it gets bothered
is when the Sun cooks it a little or someone
slams an 820-pound wakeup call at it at 23,000
miles per hour.”
The data review process is not overlooking
a single frame of approximately 4,500 images
from the spacecraft’s three imaging cameras
taken during the encounter.
“We are looking at everything from the last
moments of the impactor to the final look-back
images taken hours later, and everything in
between,” added A’Hearn. “Watching the last
moments of the impactor’s life is remarkable.
We can pick up such fine surface detail that
objects that are only four meters in diameter
can be made out. That is nearly a factor of 10
better than any previous comet mission.”
The final moments of the impactor’s life were
important, because they set the stage for all
subsequent scientific findings. Knowing the
location and angle the impactor slammed into
the comet’s surface is the best place to start.
Engineers have established the impactor took
two not unexpected coma particle hits prior to
impact. The impacts slewed the spacecraft’s
camera for a few moments before the attitude
control system could get it back on track. The
penetrator hit at an approximately 25° oblique
angle relative to the comet’s surface. That’s
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Friends of The
CCSN Planetarium
Be a Star in Our Sky

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 surface of comet Tempel 1 about 20 seconds before Deep Impact’s probe crashed into
the comet. This particular region contains the
impact site. The bright patches in the image
may consist of very smooth and reflective
material, the composition of which will be
determined by Deep Impact’s spectrometer.
Dark areas are in shadow and provide information about surface topography. Higher
terrain appears rough relative to lower areas
that appear very smooth. [NASA/JPL]

when the fireworks began.
The fireball of vaporized impactor and
comet material shot skyward. It expanded
rapidly above the impact site at approximately
5 kilometers per second (3.1 mps). The crater
was just beginning to form. Scientists are still
analyzing the data to determine the exact size
of the crater. Scientists say the crater was at
the large end of original expectations, which
was from 50 to 250 meters (165 to 820 feet)
wide.
The Deep Impact mission was implemented
to provide a glimpse beneath the surface of a
comet, where material from the solar system’s
formation remains relatively unchanged.
Mission scientists hoped the project would
answer basic questions about the formation
of the solar system by providing an in-depth
picture of the nature and composition of
comets. f

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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NASA Announces
Deep Impact Future
Mission Status

(NASA) As NASA’s Deep Impact flyby spacecraft prepared to execute its sixth trajectory
correction maneuver in late July, program
managers at agency headquarters in Washington were investigating future options.
July 20th’s scheduled burn placed the
spacecraft on a trajectory to fly past Earth in
late December 2007. The maneuver allowed
NASA to preserve options for future use of
the spacecraft.
“This maneuver will keep the spacecraft in
the vicinity of the inner planets, thereby making the task of tracking and communicating
with it easier,” said NASA’s Director of Solar
System Division, Science Mission Directorate,
Andy Dantzler.
Dantzler announced in July that all investigators interested in using the Deep Impact Flyby
Spacecraft for further science investigations
must submit proposals to the 2005 Discovery
Program Announcement of Opportunity for
a Mission of Opportunity.
“All proposals for use of the Deep Impact
spacecraft will be evaluated for science merit
and feasibility along with all submitted proposal
for Missions of Opportunity,” he said. “The
spacecraft is being offered as is. Proposers must

The Astronomical
Society of Nevada

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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include mission management and spacecraft
operations in the total proposed funding.”
Further details will be posted by the end of
July on the Discovery Program acquisition site:
<http://centauri.larc.nasa.gov/discovery>. f

The flyby spacecraft for the Deep Impact
Mission. The spacecraft carries a solar panel
(right), a high-gain antenna (top), a debris
shield (left), and science instruments for high
and medium resolution imaging, infrared
spectroscopy, and optical navigation (yellow
box and cylinder, lower left). The spacecraft
is about 3.3 meters long, 1.7 meters wide,
and 2.3 high, and has a total payload mass
of 1,020 kilograms. [NASA/JPL]
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Month in
History
September
1: Pioneer 11 returned the first close photographs of Saturn from a distance of 13,000
miles during it’s flyby mission in 1979.
5: Voyager 1 was launched on its mission to
the outer planets in 1977.
8: Juan Sebastian del Cano completed the first
circumnavigation of the globe in 1522 on
a three year voyage begun by Ferdinand
Magellan who was killed in the Philippines
in 1521. Only one ship and 18 men of the
original compliment of five ships and 280
men completed the voyage. This trip also
discovered the need for the International
Dateline as the ship’s log recorded this date
as September 7.
8: Premiere of the original Star Trek, a favorite
of many space enthusiasts, in 1966.
11: The International Cometary Explorer
(ICE), previously known as International
Sun-Earth Explorer 3 (ISEE-3), became the
first craft to encounter a comet when it flew
by Comet Giacobini-Zinner in 1985 on its
way to Comet Halley. The environment of
the comet was sampled but no pictures were
returned as the craft had no camera.
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14: The Soviet craft Luna 2 became the first
craft to impact on another world when it
crashed on the moon in 1959.
18: Voyager 1 became the first craft to return a
photograph of the earth and moon together
in space in 1977. It was 1H weeks out on
its journey to Jupiter and Saturn.
18: Jean Foucault, who first demonstrated
the rotation of the earth with a pendulum,
was born in 1819.
20: Ferdinand Magellan set sail in 1519 from
Spain on the journey that first circumnavigated the globe. He was searching for a
southwest passage to Asia. See Sept. 8.
23: Johann Gottfried Galle became to the first
person to knowingly observe the planet
Neptune in 1846. Working at the Berlin
Observatory, his sighting was based on a
position predicted by Urbain Leverrier.
Several earlier astronomers, including
Galileo, had observed Neptune without
recognizing it as a planet.
25: Christopher Columbus launched his second
expedition to the New World in 1493.
28: The first Canadian satellite, Alouette, was
launched on an American booster in 1962
from Cape Canaveral.
29: Vasco de Balboa, leading a band of 190
Spaniards, became the first European to
cross the Isthmus of Panama in 1513.
Balboa was the first European to observe
the western ocean which, because of its
apparent serenity at the time, he called the
Pacific Ocean. 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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moon rises about 20 minutes after Uranus
on the evening of September 16. Uranus is
visible only through a telescope exhibiting
an angular size of 3.6 arc seconds*.

Neptune. Neptune, in Capricornus, is rising an
hour before Uranus at mid-month. Neptune
All times are Pacific Daylight Time. Rise and
is visible only through a telescope exhibiting
set times are for the astronomical horizon at
an angular size of 2.2 arc seconds*.
Las Vegas or Reno as noted.
Pluto. Pluto is in the constellation of Serpens
The Planets
Cauda. It is high in the south during the
mid-evening at mid-month. A telescope
Mercury. The month begins with Mercury
of at least 12” diameter from a dark sky
low in the east before sunrise for about
environment is usually required to see this
a week. Greatest western elongation
faint planet. It appears star-like in all but
(18°) occurred on August 23. Superior
the very largest telescopes. f
conjunction on the far side of the sun
* Note: The arc second is a small angle correspondoccurs on September 17.
ing to 1/3600 of a degree. A feature on the moon

Venus. Venus is visible in the evening sky
that is only one mile across has an angular size
setting about two hours after the sun. It
of one arc second as seen from the earth.
is brighter than every other object in the
sky other than the sun and moon. It will
remain in the evening sky for the rest of the
The Moon
year. The rapidly moving Venus travels from
Each day the moon rises about one hour
Virgo into Libra on September 18. Look
for the waxing crescent moon below Venus later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
on the evening of September 6.
and sets with the sun. The first quarter moon
Mars. Mars is moving through Aries until rises at about noon and sets near midnight.
September 22 when it passes into Taurus. The full moon is opposite the sun in the sky
At mid-month it is rising at about 9:30 and rises at sunset and sets at sunrise. The
pm. Look for the waning gibbous moon last quarter moon rises near midnight and
to rise shortly before Mars on the night of sets near noon. Perigee is when the moon is
September 21.
closest to the earth and apogee is when it is
Jupiter. Jupiter, in Virgo, is low in the southwest farthest. The distance varies by ±6% from
after sunset setting in the west shortly after the average.
the sun by the end of the month. Look for
New Moon Sep. 3
11:45 am pdt
the waxing crescent moon below Jupiter on
First quarter Sep. 11
4:37 am
the evening of September 6.
Full Moon
Sep. 17
7:01 pm
Saturn. Saturn, in Cancer, is in the east at
Last quarter Sep. 24
11:41 pm
sunrise. It rises about an four hours before
New Moon Oct. 3
2:28 am
the sun at mid-month.
Apogee
Aug. 31
7:36 pm pdt
Uranus. Uranus, in Aquarius, is in the east in
Perigee
Sep. 16
6:59 am
the early evening at mid-month. Uranus
Apogee
Sep. 28
8:21 am
was directly opposite the sun on August
31 when it rose at sunset. The nearly full
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The Sun

Date
Sep. 1
Sep. 4
Sep. 7
Sep. 10
Sep. 13
Sep. 16
Sep. 19
Sep. 22
Sep. 25
Sep. 28
Sep. 30

Las Vegas

Sunrise
6:12 am pdt
6:15
6:17
6:19
6:22
6:24
6:26
6:29
6:31
6:33
6:35

Sunset
7:08 pm pdt
7:04
6:59
6:55
6:50
6:46
6:42
6:37
6:33
6:28
6:25

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

Date
Sep. 1
Sep. 4
Sep. 7
Sep. 10
Sep. 13
Sep. 16
Sep. 19
Sep. 22
Sep. 25
Sep. 28
Sep. 30

Reno

Sunrise
6:28 am pdt
6:31
6:33
6:36
6:39
6:42
6:44
6:47
6:50
6:53
6:55

Sunset
7:30 pm pdt
7:25
7:20
7:15
7:11
7:06
7:01
6:56
6:51
6:46
6:43

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

Autumnal Equinox
The Autumnal equinox will occur at 3:23
pm pdt on September 22. This is the moment
that the sun, in its apparent motion around
the earth, crosses the celestial equator from
north to south. It marks the official beginning of Fall.
As the earth travels around the sun, the
direction to the sun constantly changes with
respect to the distant stars. This makes the
sun appear to travel around the earth. The
apparent annual path of the sun in the sky is
called the ecliptic. The ecliptic is the orbit
plane of the earth extended into space.
The apparent daily motion of the sky is
caused by the rotation of the earth. This
motion is parallel to the earth’s equator. The
equator, when extended into space is called
the celestial equator. Because the earth’s axis
is tilted with respect to its orbit, the celestial
equator is tilted 23H° to the ecliptic.
The yearly motion of the sun around the
ecliptic causes the daily path of the sun to vary.
When the sun is at its northernmost position
with respect to the equator, the sun rises in the
northeast, travels nearly overhead and sets in
the northwest. Days are long and nights short.
In Las Vegas, there are 14H hours of daylight
and 9H hours of dark. In Reno, there are 15

Winter

Spring

Fall

Summer

hours of daylight and 9 hours of dark.
When the sun is at its southernmost position with respect to the equator, it rises in the
southeast, passes low in the south at noon and
sets in the southwest. Days are short and nights
long, reversing the times from Summer.
Twice a year, the sun appears exactly on
the equator. On or about March 21, the sun
appears to cross the equator from south to
north. On or about September 23, the sun
appears to cross the equator from north to
south. When it appears on the equator, the
sun rises exactly in the east and sets exactly
in the west. It is above the horizon for twelve
hours each day and below the horizon for
twelve hours everywhere on earth. Day and
night are equal in length. The term equinox
comes from the Latin and literally means
“equal night”. f
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In Las Vegas

In Reno

Wonders of
the Universe

Stars of the
Pharaohs

and

and

Sky Watch

Straight Up

The CCSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CCSN President: Dr. Richard Carpenter
UNR President: Dr. John Lilley
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Chair: Bret Whipple, Vice Chair: Dorothy Gallagher,
Mark Alden, Dr. Stavros Anthony, Dr. Jill Derby, Thalia Dondero, Douglas
Roman Hill, Linda Howard, James Dean Leavitt, Howard Rosenberg, Dr. Jack
Lund Schofield, Steve Sisolak and Michael Wixom

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

Community College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4296

University of Nevada
1650 N. Virginia Street
Reno, NV 89557-0010

http://www.ccsn.edu/planetarium/

http://planetarium.unr.edu/

