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Shockless Future
Spacewalkers' Aim

(NASA) Space Station crew members Jeff
Williams and Thomas Reiter worked to avoid
future shocks during a 6-hour-plus spacewalk
August 3.
They also had a third
station crew member
for the first time
in more than three
years. Expedition 13
Commander Pavel
Vinogradov coached
them through their
prebreathe exercise program and helped them
suit up for their outing.
The station crew was reduced to two members in May 2003 in the wake of the Columbia
accident. Since then, spacewalkers have had
to reconfigure station systems before donning
their spacesuits without help.
Once the spacewalk began, Williams and
Reiter were coached through their tasks by
Astronaut Steve Bowen. He acted as spacewalk intravehicular officer from the International Space Station Flight Control Room in
Houston.
The first and longest major task of the
spacewalk was the installation of the Floating
Potential Measurement Unit (FPMU). That
device is designed to measure the electrical
potential of the station so ways can be veri-
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fied or devised to minimize arcing hazards
as the ISS grows.
They spent about half an hour setting up
equipment after they emerged from the Quest
airlock shortly before 10 a.m. EDT. They then
moved with the FPMU to a camera mount near
the upper outboard end of the S1 (starboard
one) truss. Total time allotted for the installation was 1 hour, 50 minutes.
Next they moved back to the airlock. There
they installed two Materials on International
Space Station Experiment (MISSE) containers.
MISSE 3 mounts on one of the high-pressure
tanks around the crew
lock, while MISSE 4
is set up on Quest's
outboard end.
The experiment,
housed in suitcaselike containers left
open, looks at the
long-time effects of
space on a variety of materials. The idea is
to identify optimal materials for use in future
spacecraft.
Williams began setup for the final major
task, test of an infrared camera designed to
detect damage in a shuttle's reinforced carbon
carbon (RCC) thermal protection. The camera
is designed to detect damage by variations in
temperature between sound and damaged
RCC test sections.
After possible get-ahead tasks by Reiter and
perhaps Williams and 30 minutes of cleanup,
airlock entry and pressurization, the spacewalk
was scheduled to end at 4:15 p.m.
This is the third spacewalk for both Williams
and Reiter. It is the 69th spacewalk to support
station assembly and maintenance and the
22nd from the Quest airlock. f
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Arches, Quintuplet,
and GC Star Clusters

September

vast amounts of energy when they reach the
ends of their lives and explode as supernovas,
which, in turn, heat the material between the
stars. The stars near the Galactic Center also

(NASA/CXC) The center of the
Milky Way is a crowded neighborhood and not always a calm one,
according to the latest image from
NASA's Chandra X-ray Observatory.
In addition to the supermassive
black hole at the center, the area
is filled with all sorts of different
inhabitants that affect and influence
one another.
The new X-ray image (at right and
the cover) shows three massive star
clusters, the Arches (upper right),
Quintuplet (upper center), and the
GC star cluster (bottom center),
which is near the enormous black
hole known as Sagittarius A*. The
massive stars in these clusters can
themselves be very bright, point-like
X-ray sources, when winds blowing
off their surfaces collide with winds
from an orbiting companion star.
The stars in these clusters also release

can emit X-rays as stellar corpses, either in
the form of neutron stars or black holes in
binary systems, and are also seen as point-like
sources in the Chandra image.
While the individual stars in these clusters
are experiencing their own hectic lives, the
clusters themselves are also busy interacting
with other residents of the Galactic center
neighborhood. For instance, the star clusters
are slamming into cooler, dense clouds of molecular gas. These powerful collisions between
the clusters and clouds may result in a higher
proportion of more massive stars than lowLeft: Combined X-Ray, radio and Infrared image of the Galactic Center. [NASA/UMass Amherst/Q.D.Wang et al.; VLA/NRL/N.Kassim;
MSX ]
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mass ones in the Galactic center, compared
to a quieter neighborhood. The collisions
may also explain some of the diffuse X-ray
emission seen in the Chandra image.
Over the course of several years, over two
million seconds of Chandra observing time
has been devoted to studying the center of
the Galaxy. This latest image from Chandra
represents more than 1 million seconds of
time and covers the area of 168 by 130 light
years across. In this image, red, green, and blue
correspond to lower, medium, and high-energy
X-rays respectively. f

Cluster of Galaxies
with Recent
Supernova
(NASA/STScI) After a brief hiatus, the
Advanced Camera for Surveys aboard NASA’s
Hubble Space Telescope is back in business,
probing the far reaches of space in a quest to
understand the true nature of the universe’s
most dominant constituent: dark energy.
This is one of the first images of the universe
taken after the ACS camera resumed science
operation on July 4th. The camera was offline for nearly two weeks as NASA engineers
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switched to a backup power supply after the
camera’s primary power supply failed.
The picture on the left is of a rich galaxy
field containing a distant galaxy cluster 9
billion light-years away (redshift of z = 1.4).
In a program conducted by Saul Perlmutter
of the University of California at Berkeley,
Hubble periodically revisits about 20 distant
galaxy clusters on a “fishing trip” to capture
the glow of a class of exploding star called a
Type Ia supernova. The selected clusters were
chosen because they allow astronomers to
study dark energy at a distance too great to
be easily observed from the ground.
Type Ia supernovae are bright celestial distance markers that are invaluable for measuring
how dark energy is influencing the universe.
Ultimately, detailed observations like this will
allow astrophysicists to better understand the
nature of dark energy and its influence on the
future evolution of the universe.
When Hubble looked at this field in April
2006, (upper right) no supernova was evident.
Hubble first saw the supernova in June 2006,
in a field galaxy that is one billion light-years
closer (redshift value of z = 1.2) to us than
the more distant cluster. Right after the ACS
was returned to operation Hubble revisited
the field to make measurements of the fading
stellar explosion (arrow lower right). The
bright core of the host galaxy is adjacent to
the glowing supernova. A supernova
can briefly become as bright as an
entire galaxy of stars.
The quality of the April and July
images demonstrate that the ACS
is operating perfectly and sending
back detailed images of the distant
universe.
Discovered in 1998, dark energy
seems to percolate out of empty
space and provides a repulsive
force that is causing the universe to
expand at an ever-faster rate. The
exact nature of the dark energy is
not well understood. f
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systems.
Stars begin life as collapsing balls of gas that
spin faster and faster as they shrink, like twirling ice skaters pulling in their arms. As the
stars whip around, excess gas and dust flatten
into surrounding pancake-like disks. The dust
(NASA/SSC) Astronomers using NASA's and gas in the disks are believed to eventually
Spitzer Space Telescope have found evidence clump together to form planets.
Developing stars spin so fast that, left
that dusty disks of planet-forming material
tug on and slow down the young, whirling unchecked, they would never fully contract
and become stars. Prior to the new study,
stars they surround.
Young stars are full of energy, spinning astronomers had theorized that disks might
around like tops in half a day or less. They be slowing the super speedy stars by yanking
would spin even faster, but something puts on their magnetic fields. When a star's fields
on the brakes. While scientists had theorized pass through a disk, they are thought to get
that planet-forming disks might be at least bogged down like a spoon in molasses. This
part of the answer, demonstrating this had locks a star's rotation to the slower-turning
disk, so the shrinking star can't spin faster.
been hard to do until now.
To prove this principle, Rebull and her team
"We knew that something must be keeping
the stars' speed in check," said Dr. Luisa Rebull turned to Spitzer for help. Launched in August
of NASA's Spitzer Science Center. "Disks were of 2003, the infrared observatory is an expert
the most logical answer, but we had to wait at finding the swirling disks around stars,
because dust in the disks is heated by starlight
for Spitzer to see the disks."
Rebull, who has been working on the problem and glows at infrared wavelengths.
The team used Spitzer to observe nearly
for nearly a decade, is lead author of a new
paper in the July 20 issue of the Astrophysical 500 young stars in the Orion nebula. They
Journal. The findings are part of a quest to divided the stars into slow spinners and fast
understand the complex relationship between spinners, and determined that the slow spinyoung stars and their burgeoning planetary ners are five times more likely to have disks
than the fast ones.
"We can now say that disks play
some kind of role in slowing down
stars in at least one region, but there
could be a host of other factors
operating in tandem. And stars
might behave differently in different
environments," Rebull said.
Other factors that contribute to
a star's winding down over longer
periods of time include stellar winds
and possibly full-grown planets.
If planet-forming disks slow down
stars, does that mean stars with
planets spin more slowly than stars
without planets? Not necessarily,
This artist's concept shows a dusty planet-forming disk according to Rebull, who said slowly
in orbit around a whirling young star.
spinning stars might simply take

Planet-Forming Disks
Might Put the Brakes
on Stars
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more time than other stars to clear their disks
and develop planets. Such late-blooming stars
would, in effect, give their disks more time to
put on the brakes and slow them down.
Ultimately, the question of how a star's
rotation rate is related to its ability to support
planets will fall to planet hunters. So far, all
known planets in the universe circle stars that
turn around lazily. Our sun is considered a
slowpoke, currently plodding along at a rate
of one rotation every 28 days. And, due to
limits in technology, planet hunters have
not been able to find any extrasolar planets
around zippy stars.
"We'll have to use different tools for detecting
planets around rapidly spinning stars, such as
next-generation ground and space telescopes,"
said Dr. Steve Strom, an astronomer at the
National Optical Astronomy Observatory.
Other members of Rebull's team include Drs.
John Stauffer of the Spitzer Science Center; S.
Thomas Megeath at the University of Toledo,
Ohio; and Joseph Hora and Lee Hartmann of
the Harvard-Smithsonian Center for Astrophysics. Hartmann is also affiliated with the
University of Michigan, Ann Arbor. f

Page 7

Hubble Reveals Two
Dust Disks Around
Nearby Star
(NASA/STScI) NASA's Hubble Space Telescope has revealed two dust disks circling the
nearby star Beta Pictoris. The images confirm
a decade of scientific speculation that a warp
in the young star's dust disk may actually be a
second inclined disk, which is evidence for the
possibility of at least one Jupiter-size planet
orbiting the star.
The disk is fainter than the star because, at
the visible wavelengths measured, its dust only
reflects light. To see the faint disk, astronomers
used Hubble's Advanced Camera for Surveys'
chronograph, which blocked the light from
Beta Pictoris. The Hubble images clearly show
a distinct secondary disk that is tilted by about
4° from the main disk. The secondary disk is
visible out to roughly 24 billion miles from
the star, and probably extends even farther.
The finding appeared in the June 2006 issue
of the Astronomical Journal.
The best explanation for the observations is
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that a suspected unseen planet, up to 20 times
the mass of Jupiter and in an orbit within the
secondary disk, is using gravity to sweep up
material from the primary disk.
"The Hubble observation shows that it is
not simply a warp in the dust disk but two
concentrations of dust in two separate disks,"
said lead astronomer David Golimowski of
Johns Hopkins University in Baltimore, Md.
"The finding suggests that planets could be
forming in two different planes. We know
this can happen because the planets in our
solar system are typically inclined to Earth's
orbit by several degrees. Perhaps stars forming
more than one dust disk may be the norm in
the formative years of a star system."
Computer models by David Mouillet and
Jean-Charles Augereau of Grenoble Observatory in France suggest how a secondary dust
disk can form. A massive planet in an inclined
orbit gravitationally attracts small bodies of
rock and/or ice, called planetesimals, from
the main disk, and moves them into an orbit
aligned with that of the planet. These perturbed planetesimals then collide with each
other, producing the tilted dust disk seen in
the new Hubble images.
"The actual lifetime of a dust grain is relatively short, maybe a few hundred thousand
years," Golimowski said. "So the fact that
we can still see these disks around a 10- to
20-million-year-old star means that the dust

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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is being replenished by collisions between
planetesimals."
Astronomers do not know how the massive
planet, if it exists, settled into an inclined orbit.
However, computer simulations by multiple
research teams show that planet embryos which
start out in a very thin plane, can, through
gravitational interactions, scatter into orbits
that become inclined to the primary disk.
Beta Pictoris is located 63 light-years away
in the southern constellation Pictor. Although
the star is much younger than the sun, it is
twice as massive and nine times more luminous. Beta Pictoris entered the limelight more
than 20 years ago when the multinational
Infrared Astronomical Satellite detected excess
infrared radiation from the star. Astronomers
attributed this excess to the presence of warm
dust in a disk around the star. The dust disk
was first imaged by ground-based telescopes
in 1984. Those images showed that the disk
is seen nearly edge-on from Earth. Hubble
observations in 1995 revealed an apparent
warp in the disk.
Subsequent images obtained in 2000 by
Hubble's Imaging Spectrograph confirmed
the warp. The latter study was led by Sara
Heap of NASA's Goddard Space Flight Center
in Greenbelt, Md. At that time, Heap and
her colleagues suggested that the apparent
warp may be an unresolved secondary disk
tilted about 4° from the main disk. Several
teams of astronomers attributed the warp to
a planet in a tilted orbit out of the plane of
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the main disk.
Astronomers using ground-based telescopes
also found various asymmetries in the star's
disk. Infrared images taken in 2002 by the
Keck II Observatory in Hawaii showed that
another, smaller inner disk may exist around
the star in a region the size of our solar system.
Golimowski's team did not spot the inner disk
because it is small and is blocked by the Advanced Camera's chronograph. This possible
inner disk is tilted in the opposite direction
from the disk seen in the new Hubble images.
This misalignment implies that the tilted disks
are not directly related. Nevertheless, they both
may bolster evidence for the existence of one
or more planets orbiting the star. f

NASA's Marks 30th
Anniversary of Mars
Viking Mission
(NASA/JPL) Thirty years after the first
successful landing on Mars by NASA's Viking
spacecraft, the ambitious mission continues to
evoke pride and enthusiasm for future space
exploration.
NASA's Viking 1 and 2 missions to Mars, each
consisting of an orbiter and a lander, became
the first space probes to obtain high resolution
images of the Martian surface; characterize the
structure and composition of the atmosphere
and surface; and conduct on-the-spot biological tests for life on another planet.
Viking 1 was launched Aug. 20, 1975, and
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The Astronomy
Store
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.
arrived at Mars on June 19, 1976. On July 20,
1976, the Viking 1 lander separated from the
orbiter and touched down at Chryse Planitia. Viking 2 was launched Sept. 9, 1975, and
entered Mars orbit Aug. 7, 1976. The Viking
2 lander touched down at Utopia Planitia on
Sept. 3, 1976.
"The Viking team didn't know the Martian
atmosphere very well, we had almost no idea
about the terrain or the rocks, and yet we
had the temerity to try to soft land on the
surface," recalled Gentry Lee, Solar System
Exploration chief engineer at NASA's Jet
Propulsion Laboratory. Lee was the science
analysis and mission planning director for
the Viking mission. "We were both terrified
and exhilarated. All of us exploded with joy

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/
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and pride when we saw that we had indeed
landed safely."
"The Viking mission looms like a legendary
giant, an incredible success against which all
present and future missions will be measured,"
said Doug McCuiston, Mars Exploration Program director at NASA Headquarters.
Originally designed to function for 90 days,
the Viking spacecraft continued collecting
data for more than six years. The landers
accumulated 4,500 up-close images of the
Martian surface. The accompanying orbiters
provided more than 50,000 images, mapping
97% of the planet.
Viking provided the first measurements of
the atmosphere and surface of Mars. These
measurements are still being analyzed and
interpreted. The data suggested early Mars
was very different from the present day planet.
Viking performed the first successful entry,
descent and landing on Mars. Derivations of
a Viking-style thermal protection system and
parachute have been used on every U.S. Mars
lander mission, including Mars Pathfinder
and the Mars Exploration Rovers, Spirit and
Opportunity.
NASA's Langley Research Center managed
the Viking Program. NASA’s Jet Propulsion
Laboratory, built the orbiters, provided the
deep space network and managed the science
mission. NASA's Glenn Research Center
designed the Titan/Centaur launch vehicles
that propelled the spacecraft on their journey.
NASA's Kennedy Space Center provided the
launch facility for the program. Scientists
from across NASA served on the Viking science teams. f

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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Cassini Finds Lakes
on Titan's Arctic
Region
(NASA/JPL) NASA's Cassini spacecraft has
found lakes on Saturn's moon Titan.
The lakes are most likely the source of hydrocarbon smog in the frigid moon's atmosphere.
Finding the source of the complex soup of
hydrocarbons in Titan's atmosphere has been
a major goal for the Cassini mission and is a
significant accomplishment.
Numerous well-defined dark patches resembling lakes are present in radar images of
Titan's high latitudes taken during a July 22
flyby. At Titan's frigid temperatures, about
minus 180°C, the liquids in the lakes are most
likely methane or a combination of methane
and ethane.
"This is a big deal," said Steve Wall, deputy
radar team leader at NASA's Jet Propulsion
Laboratory. "We've now seen a place other
than Earth where lakes are present."
This area of Titan has been in winter's shadow
since before Cassini arrived, and the spacecraft
had not flown over it before. During the flyby,
Cassini's radar spotted several dozen lakes as
small as 0.6 miles wide, with some nearly 20
miles wide. The biggest lake is about 62 miles
long and may be only partly wet.
"What we see is darker than anything we've
ever seen elsewhere on Titan. It was almost
as though someone laid a bull's-eye around
the whole north pole of Titan, and Cassini
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sees these regions of lakes just like those we
see on Earth," said Larry Soderblom, Cassini
interdisciplinary scientist at the U.S. Geological Survey. "Titan has turned out to be like a
musical crescendo, each pass is more exciting
than the last."
Titan has not yielded its secrets easily because the dense smoggy atmosphere makes it
very difficult to obtain good visible images.
Radar can penetrate the smog and obtain
clear images.
Dark regions in radar images generally
mean smoother terrain, while bright regions
mean a rougher surface. Some of the new
radar images show channels leading in or
out of a variety of dark patches. The shape of
the channels also strongly implies they were
carved by liquid.
Some of the dark patches and connecting
channels are completely black, they reflect
back essentially no radar signal, which means
they must be extremely smooth and might
contain liquid. In some cases rims can be seen
around the dark patches, suggesting deposits
that might form as liquid evaporates.
Scientists had predicted, but had no confirmation until now, that pools of liquid were
contributing to the high concentration of
methane and other hydrocarbons in Titan's
atmosphere.
"We've always believed Titan's methane had
to be maintained by liquid lakes or extensive
underground 'methanofers,' the methane
equivalent of aquifers. We can't see methanofers but we can now say we've seen lakes,"
said Jonathan Lunine, Cassini interdisciplinary
scientist at the University of Arizona.
Since lakes come and go with the seasons,
they wax and wane over time. Winds might
alter the roughness of their surfaces. Repeat
coverage of these areas is expected to provide
more information on these lakes. By passing
over a lake in a different direction, Cassini
may see the effect of prevailing winds in the
changing brightness of the lake surface. On
later passes toward the end of its prime mission, Cassini might see changes in the shape
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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 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.
or size of lakes as winter yields to spring in
the northern hemisphere.
Cassini's next flyby of Titan is on September
7. In October, Cassini's radar will look even
closer to the north pole, searching for more
lakes and mapping more of the polar region
covered by these features.
The Cassini-Huygens mission is a cooperative
project between NASA, the European Space
Agency and the Italian Space Agency. The Jet
Propulsion Laboratory manages the CassiniHuygens mission for NASA. f
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Spread Your Wings,
It's Time to Fly
(NASA) The next part of the International
Space Station might resemble a cocoon when
tucked inside Space Shuttle Atlantis for flight.
But by the time it's deployed in space, the
segment that will provide a quarter of the
completed station's power capability will look
more like an extremely large butterfly.
The port three and four (P3/P4) integrated
truss segment is the prime payload of the
STS-115 mission, scheduled to lift off from
Launch Pad 39B at Kennedy Space Center, in
late August or early September.
"The truss in its launch configuration is
about 45 feet long, but once on orbit with the
solar arrays deployed, it will have a wingspan
of almost 240 feet," says Robbie Ashley, space
station mission manager for the STS-115
mission.
The mission's main objective is to resume
space station construction by installing and
activating the segment during three scheduled spacewalks. The trusses are part of the
11-segment structure that will eventually
span more than 300 feet when the station is
completed.
"The P3/P4 element will be installed on what
is now the end of the P1 port truss segment

Above: The configuration of the ISS after the
installation of the P3/P4 truss. [NASA]

already on orbit," explains Ashley. "It's going
to provide two primary capabilities, the first
being power. The power module will provide
the capability to generate, store, distribute
and regulate power for the space station. It's
going to supplement the capability that is up
there now with the P6 element. In addition,
the P3 half of the truss has a mechanism
that's going to rotate all of the outboard truss
segments, including the solar arrays, to allow
them to stay pointed at the sun for optimal
power-generation capability."
On Earth, the P3/P4 segment weighs almost
35,000 pounds, one of the heaviest station
payloads. It will be weightless in orbit, allowing
the astronauts to remove the segment from
Atlantis' payload bay using the shuttle's remote
arm and hand it off to the space station's remote
arm. The astronauts will then maneuver the
segment into place before attaching it to the
P1 segment. The astronauts will need three
spacewalks for the entire process.
A major spacewalk task will be deployment
of the two solar wings. When extended, each
solar wing will be 115 feet by 38 feet. They
are deployed in opposite directions and each
is made up of a center mast supporting a
solar "blanket" on either side. Each wing
uses nearly 33,000 solar cells and on Earth
would weigh more than 2,400 pounds. The
two new wings are capable of generating
enough power to meet the needs of 30 average
homes, based on consumption of 2 kilowatts
of power each. f
Left: The truss assembly being prepared for
launch on STS-115. [NASA]
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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 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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Uranus. Uranus, in Aquarius, is rising in
the early evening. Opposition (directly
opposite the sun) will occur on September
5 when it will be rising as the sun sets. At
the end of the month, look for it just south
of Lambda Aquarii.

All times are Pacific Daylight Time. Rise and
set times are for the astronomical horizon at Neptune. Neptune, in Capricornus, rises
Las Vegas or Reno as noted.
over an hour before Uranus. Opposition
occurred on August 10. On September
6, the nearly full moon is 6° to the left of
The Planets
Neptune near midnight.
Mercury. At the beginning of the month,
Pluto. Pluto is in the constellation of Serpens
Mercury will be too close in direction to the
Cauda. It is visible in the southwest for
sun to be visible with Superior Conjunction
most of the evening and sets near midnight.
(far side of the sun) occurred on August
The best time to view Pluto would be early
31. By the end of he month, Mercury will
evening just as the sky gets darkest. A telebe low in the west at sunset, setting shortly
scope of at least 12” diameter from a dark
after the sun.
sky environment is usually required to see
this faint planet. It appears star-like in all
Venus. Venus is too close in direction to the
but the very largest telescopes. f
sun to be visible as it moves around the
far side of the sun. Superior conjunction
(far side of the sun) will occur on October
The Moon
27. Venus will return to the evening sky in
late December.
Each day the moon rises about one hour
later than the day before. The New Moon (not
Mars. In Virgo, Mars is too close in direcvisible) is in the direction of the sun and rises
tion to the sun to observe as it sets in the
and sets with the sun. The first quarter moon
west shortly after the sun. Conjunction
rises at about noon and sets near midnight.
on the far side of the sun will occur on
The full moon is opposite the sun in the sky
October 23.
and rises at sunset and sets at sunrise. The
Jupiter. Jupiter, in Libra, is low in the last quarter moon rises near midnight and
southwest sky after sunset. It sets about sets near noon. Perigee is when the moon is
three hours after the sun at mid-month. closest to the earth and apogee is when it is
On September 14, Jupiter will pass just H° farthest. The distance varies by ±6% from
north of Zuben Elgenubi (Alpha Librae). the average.
Jupiter presents a spectacular view in a
First quarter Aug. 31
3:57 pm pdt
small telescope. Even with binoculars, its
Full
Moon
Sep.
7
11:42
am
four major moons (discovered by Galileo)
Last
quarter
Sep.
14
4:15
am
can be easily seen.
New Moon Sep. 22
4:45 am
Saturn. Saturn, in Leo, is rising in the early
First quarter Sep. 30
4:04 am
morning about two hours before the sun.
Apogee
Aug. 25
6:24 pm pdt
Look for it low in the eastern sky just before
Perigee
Sep. 7
8:08 pm
dawn. It rises about 30 minutes before the
waning crescent moon on September 19.
Apogee
Sep. 21 10:22 pm
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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
6:15 am pdt
6:17
6:20
6:22
6:24
6:27
6:29
6:31
6:34
6:36
6:38

Sunset
7:06 pm pdt
7:02
6:58
6:53
6:49
6:45
6:40
6:36
6:31
6:27
6:24

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

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

Autumnal Equinox
The Autumnal equinox will occur at 9:03
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

Reno

Sunrise
6:30 am pdt
6:33
6:36
6:39
6:41
6:44
6:47
6:50
6:53
6:55
6:57

Sunset
7:28 pm pdt
7:23
7:19
7:14
7:09
7:04
6:59
6:54
6:49
6:45
6:41

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

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

Now Playing
In Las Vegas

In Reno

Force 5

Black Holes

and

Sky Watch
Saturday Matinee
Secret of the Cardboard Rocket

and

The Human
Body

The CCSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CCSN President: Dr. Richard Carpenter
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Chair: Bret Whipple, Vice Chair: Linda Howard,
Mark Alden, Dr. Stavros Anthony, Dr. Jill Derby, Thalia Dondero, Dorothy
Gallagher, Jason Geddes, 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/

