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Spitzer Finds Evidence
for Planets with Four
Parents
(NASA) How many stars does it take to
"raise" a planet? In our own solar system, it
took only one, our sun. However, new research
from NASA's Spitzer Space Telescope shows that
planets might be forming in systems with as
many as four stars.
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This artist's concept illustrates one such
quadruple-star system, called HD 98800. The
system is still relatively young, at 10 million
years old. One of its two pairs of stars is known
to be circled by a dusty disk, which contains
materials that are thought to clump together
to form planets. When Spitzer set its infrared
gaze on the disk, it detected gaps. How did
the gaps get there? One possible answer is that
planets are growing in size and carving out
lanes in the dust.
Spitzer found two gaps in the disk. The inner
gap is about as far away from its central stars
as Mars and the asteroid belt are from our sun.
The outer gap is about as far away from its
central stars as Jupiter is from the sun.
HD 98800, also known as TW Hydrae, is
located 150 light-years away in the constellation Hydra. f
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A Supernova's
Shockwaves
(NASA/SSC) Supernovae are the explosive
deaths of the universe's most massive stars.
In death, these volatile creatures blast tons of
energetic waves into the cosmos, destroying
much of the dust surrounding them.
This false-color composite from NASA's
Spitzer Space Telescope and NASA's Chandra
X-ray Observatory shows the remnant of one
such explosion. The remnant, called N132D,
is the wispy pink shell of gas at the center of
this image. The pinkish color reveals a clash
between the explosion's high-energy shockwaves and surrounding dust grains.
In the background, small organic molecules
called polycyclic aromatic hydrocarbons
are shown as tints of green. The blue spots
represent stars in our galaxy along this line
of sight.
N132D is located 163,000 light-years away
in a neighboring galaxy called, the Large
Magellanic Cloud.
In this image, infrared light at 4.5 microns
is mapped to blue, 8.0 microns to green and
24 microns to red. Broadband X-ray light is
mapped purple. The infrared data were taken
by Spitzer's Infrared Array Camera (IRAC) and
Multiband Imaging Photometer (MIPS), while
the X-ray data were captured by Chandra.
Astronomers suspect the early Earth was a
very harsh place. Temperatures were extreme,
and the planet was constantly bombarded by
cosmic debris. Many scientists believe that
life's starting materials, or building blocks,
must have been very resilient to have survived
this tumultuous environment.
Now, NASA's Spitzer Space Telescope has
learned, for the first time, that organic molecules believed to be among life's building
onOrbit is made available to all K-12 school
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blocks, called polycyclic aromatic hydrocarbons
(PAHs), can survive another type of harsh
setting, an explosion called a supernova.
Supernovae are the violent deaths of the
most massive stars. In death, these volatile
objects blast tons of energetic waves into the
cosmos, destroying much of the dust surrounding them.
The fact that PAHs can survive a supernova
indicates that they are incredibly tough, like
cosmic cockroaches enduring a nuclear blast.
Such durability might be further proof that
these molecules are indeed among life's building blocks.
Dr.Achim Tappe of the Harvard-Smithsonian
Center for Astrophysics, Cambridge, Mass.,
used Spitzer's Infrared Spectrograph (IRS)
instrument to detect abundant amounts of
PAHs along the ridge of supernova remnant
N132D. The remnant is located 163,000 lightyears away in a neighboring galaxy called, the
Large Magellanic Cloud.
"The fact that we see PAHs surviving this
explosion illustrates their resilience," says
Tappe.
These intriguing molecules are comprised
of carbon and hydrogen atoms, and have been
spotted inside comets, around star-forming
regions and planet-forming disks. Since all
life on Earth is carbon-based, astronomers
suspect that some of Earth's original carbon
might have come from these molecules,
possibly from comets that smacked into the
young planet.
Astronomers say there is some evidence
that a massive star exploded near our solar
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system as it was just beginning to
form almost 5 billion years ago.
If so, the PAHs that survived that
blast might have helped seed life
on our planet.
Tappe's paper was published in
the December 10, 2006, issue of
Astrophysical Journal. f

Stellar Fireworks
Are Ablaze in
Galaxy NGC 4449
(NASA/STScI) On July 4, fireworks
blaze over the skies of American cities in the
annual Independence Day celebrations.
But nearly 12.5 million light-years away in
the dwarf galaxy NGC 4449 stellar "fireworks"
are going off all the time.
Hundreds of thousands of vibrant blue and
red stars blaze in this image taken by NASA's
Hubble Space Telescope. Hot bluish-white
clusters of massive stars are scattered throughout the galaxy, interspersed with numerous
dustier, reddish regions of current star formation. Massive dark clouds of gas and dust are
silhouetted against the starlight.
NGC 4449 has been forming stars for several
billion years, but currently it is experiencing
a star formation event at a much higher rate
than in the past. This unusually explosive and
intense star formation activity qualifies as a
starburst. At the current rate, the gas supply
that feeds the stellar production would only
last for another billion years or so.
Starbursts usually occur in the central regions
of galaxies, but NGC 4449 has more widespread
star formation activity, since the very youngest
stars are observed both in the nucleus and in
streams surrounding the galaxy.
A "global" starburst like NGC 4449 resembles
primordial star forming galaxies, which grew
by merging with and accreting smaller stellar
systems. Since NGC 4449 is close enough
to be observed in great detail, it is the ideal

laboratory for the investigation of what may
have occurred during galactic formation and
evolution in the early universe.
It's likely that the current widespread starburst
was triggered by interaction or merging with
a smaller companion. NGC 4449 belongs to
a group of galaxies in the constellation Canes
Venatici. Astronomers think that NGC 4449's
star formation has been influenced by interactions with several of its neighbors.
This image was taken in November 2005 by
an international science team led by Alessandra
Aloisi of the Space Telescope Science Institute
(STScI) in Baltimore and the European Space
Agency (ESA). Other team members include
Francesca Annibali (STScI), Claus Leitherer
(STScI), Jennifer Mack (STScI), Marco Sirianni
(STScI/ESA), Monica Tosi (INAF-OAB), and
Roeland van der Marel (STScI).
Hubble's Advanced Camera for Surveys observed the NGC 4449 in blue, visible, infrared,
and H-alpha light. f

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.lvastronomy.com/
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Hubble
Catches
Jupiter
Changing Its
Stripes
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(NASA/STScI) Massive Jupiter is undergoing dramatic
atmospheric changes that have
never been seen before with the
keen "eye" of NASA's Hubble
Space Telescope.
Jupiter's turbulent clouds are always changing
as they encounter atmospheric disturbances
while sweeping around the planet at hundreds
of miles per hour. But these Hubble images
reveal a rapid transformation in the shape
and color of Jupiter's clouds near the equator,
marking an entire face of the globe.
The planet is wrapped in bands of yellows,
browns, and whites. These bands are produced
by the atmosphere flowing in different directions at various latitudes. Lighter-hued areas
where the atmosphere rises are called zones.
Darker regions where the atmosphere falls
are called belts. When these opposing flows
interact, storms and turbulence appear.
Between March 25 and June 5, Hubble's Wide
Field and Planetary Camera 2 captured entire
bands of clouds changing color. Zones have
darkened into belts and belts have lightened
and transformed into zones. Cloud features

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://vegas.astronomynv.org/
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have rapidly altered in shape and size.
The image at left shows a thin band of white
clouds above Jupiter's equator. The white
color indicates clouds at higher altitudes in
Jupiter's atmosphere. In the image at right, the
band's white hue has turned brown, showing
clouds deep within the planet's atmosphere.
The whole band appears to have merged with
the one below it.
In the same cloud band above the equator,
the small swirls in the left-hand image have
morphed into larger wave-like features in the
right-hand photo. Dominating the band is a
dark streak that resembles a snake. This serpent-shaped structure is actually a small tear
in the cloud deck, which gives astronomers a
view deep within the atmosphere.
Below the equatorial region, the brownish
upside-down shark fin in the left-hand image
disappears in the photo at right. Appearing
instead are brownish tongue-shaped clouds
with a stream of white swirls below them.
These global upheavals have been seen before,
but not with Hubble's sharp resolution. Astronomers using ground-based telescopes first
spied drastic atmospheric transformation in
the 1980s. Another major disturbance was seen
in the early 1990s, after Hubble was launched
into space. The telescope, however, did not
have the resolution to view the upheaval in
fine detail. These higher-quality Hubble images
may help astronomers understand how such
global upheavals develop on Jupiter. f
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Exoplanet Forecast:
Hot and Wet
(NASA/SSC) A scorching-hot gas planet
beyond our solar system is steaming up with
water vapor, according to new observations
from NASA's Spitzer Space Telescope.
The planet, called HD 189733b, swelters as
it zips closely around its star every two days or
so. Astronomers had predicted that planets of
this class, termed "hot Jupiters," would contain
water vapor in their atmospheres. Yet finding solid evidence for this has been slippery.
These latest data are the most convincing yet
that hot Jupiters are "wet."
"We're thrilled to have identified clear signs
of water on a planet that is trillions of miles
away," said Giovanna Tinetti, a European Space
Agency fellow at the Institute d'Astrophysique
de Paris in France. Tinetti is lead author of
a paper on HD 189733b appearing recently
in Nature.
Although water is an essential ingredient
to life as we know it, wet, hot Jupiters are
not likely to harbor any creatures. Previous
measurements from Spitzer indicate that HD
189733b is a fiery 1,340° F on average. Ultimately, astronomers hope to use instruments
like those on Spitzer to find water on rocky,
habitable planets like Earth.
"Finding water on this planet implies that
other planets in the universe, possibly even
rocky ones, could also have water," said coauthor Sean Carey of NASA's Spitzer Science
Center at the California Institute of Technology
in Pasadena. "I'm excited to tell my nephews
and niece about the discovery."
The new findings are part of a brand new
field of science investigating the climate on
exoplanets, or planets outside our solar system.
Such faraway planets cannot be seen directly;
however, in the past few years, astronomers
have begun to glean information about their
atmospheres by observing a subset of hot
Jupiters that transit, or pass in front of, their
stars as seen from Earth.

Earlier this year, Spitzer became the first
telescope to analyze, or break apart, the light
from two transiting hot Jupiters, HD 189733b
and HD 209458b. One of its instruments,
called a spectrometer, observed the planets
as they dipped behind their stars in what is
called the secondary eclipse. This led to the
first-ever "fingerprint," or spectrum, of an
exoplanet's light. Yet, the results came up
"dry," probably because the structure of these
planets' atmospheres makes finding water with
this method difficult.
Later, a team of astronomers found hints of
water in HD 209458b by analyzing visible-light
data taken by NASA's Hubble Space Telescope.
The Hubble data were captured as the planet
crossed in front of the star, an event called the
primary eclipse.
Now, Tinetti and her team have captured
the best evidence yet for wet, hot Jupiters by
watching HD 189733b's primary eclipse in
infrared light with Spitzer. In this method,
changes in infrared light from the star are
measured as the planet slips by, filtering
starlight through its outer atmosphere.
The astronomers observed the eclipse with
Spitzer's infrared array camera at three different infrared wavelengths and noticed that for
each wavelength a different amount of light
was absorbed by the planet. The pattern by
which this absorption varies with wavelength
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Hydrocarbons on
Saturn's Moon
Hyperion
(NASA/JPL) NASA's Cassini spacecraft
has revealed for the first time surface details
of Saturn's moon Hyperion, including cuplike craters filled with hydrocarbons that may
indicate more widespread presence in our solar
system of basic chemicals necessary for life.
Hyperion yielded some of its secrets to the
battery of instruments aboard Cassini as the
spacecraft flew close by in September 2005.
Water and carbon dioxide ices were found,
as well as dark material that fits the spectral
profile of hydrocarbons.
A paper appearing in the July 5 issue of Nature
reports details of Hyperion's surface craters
and composition observed during this flyby,
including keys to understanding the moon's
origin and evolution over 4.5 billion years.
This is the first time scientists were able to
map the surface material on Hyperion.
"Of special interest is the presence on Hyperion of hydrocarbons, combinations of
carbon and hydrogen atoms that are found
in comets, meteorites, and the dust in our
galaxy," said Dale Cruikshank, a planetary
scientist at NASA's Ames Research Center,
and the paper's lead author. "These molecules,

matches that created by water.
"Water is the only molecule that can explain
that behavior," said Tinetti. "Observing primary eclipses in infrared light is the best way
to search for this molecule in exoplanets."
The water on HD 189733b is too hot to
condense into clouds; however, previous
observations of the planet from Spitzer and
other ground and space-based telescopes suggest that it might have dry clouds, along with
high winds and a hot, sun-facing side that is
warmer than its dark side. HD 189733b is
located 63 light-years away in the constellation Vulpecula.
Other authors of the Nature paper include
Alfred Vidal-Madjar, Jean-Phillippe Beaulieu,
David Sing and Nicole Allard of the Institute
d'Astrophysique de Paris; Mao-Chang Liang
of Caltech and the Academia Sinica, Taiwan;
Yuk Yung of Caltech; Robert J. Barber and
Jonathan Tennyson of University College London in England; Ignasi Ribas of the Institut de
Ciències de l'Espai, Spain; Gilda E. Ballester of
the University of Arizona, Tucson; and Franck
Selsis of the Ecole Normale Supérieure, France.
JPL manages the Spitzer Space Telescope mission for NASA's Science Mission Directorate.
Science operations are conducted at the Spitzer
Science Center at Caltech. JPL is a division of
Caltech. Spitzer's infrared array camera was
built by NASA's Goddard Space Flight Center.
The instrument's principal investigator is The new composition map is overlaid onto
Giovanni Fazio of the Harvard-Smithsonian a previously released Cassini image of HyCenter for Astrophysics. f
perion.
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The Astronomy
Store
The CSN 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.

In this map, blue shows the maximum exposure of frozen water, red denotes carbon
dioxide ice ("dry ice"), magenta indicates
regions of water plus carbon dioxide, yellow
is a mix of carbon dioxide and an unidentified of frozen water found by earlier ground-based
observations, but also discovered solid carbon
material.

when embedded in ice and exposed to ultraviolet light, form new molecules of biological
significance. This doesn't mean that we have
found life, but it is a further indication that the
basic chemistry needed for life is widespread
in the universe."
Cassini's ultraviolet imaging spectrograph
and visual and infrared mapping spectrometer
captured compositional variations in Hyperion's surface. These instruments, capable of
mapping mineral and chemical features of the
moon, sent back data confirming the presence

dioxide (dry ice) mixed in unexpected ways
with the ordinary ice. Images of the brightest
regions of Hyperion's surface show frozen
water that is crystalline in form, like that
found on Earth.
"Most of Hyperion's surface ice is a mix of
frozen water and organic dust, but carbon
dioxide ice is also prominent. The carbon
dioxide is not pure, but is somehow chemically attached to other molecules," explained
Cruikshank.
Prior spacecraft data from other moons of
Saturn, as well as Jupiter's moons Ganymede
and Callisto, suggest that the carbon dioxide
molecule is "complexed," or attached with other
surface material in multiple ways. "We think
that ordinary carbon dioxide will evaporate
from Saturn's moons over long periods of
time," said Cruikshank, "but it appears to
be much more stable when it is attached to
This new ultraviolet map (left) is shown next
to a previously released image of Hyperion
(right).
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other molecules."
"The Hyperion flyby was a fine example
of Cassini's multi-wavelength capabilities.
In this first-ever ultraviolet observation of
Hyperion, the detection of water ice tells us
about compositional differences of this bizarre
body," said Amanda Hendrix, Cassini scientist
on the ultraviolet imaging spectrograph at
NASA's Jet Propulsion Laboratory.
Hyperion, Saturn's eighth largest moon,
has a chaotic spin and orbits Saturn every
21 days. The July 5 issue of Nature also includes new findings from the imaging team
about Hyperion's strange, spongy-looking
appearance.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. JPL, a division of
the California Institute of Technology, manages
the Cassini-Huygens mission for NASA's Science
Mission Directorate, Washington. f

Saturn Turns 60
(NASA/JPL) Scientists have recently discovered that the planet Saturn is turning 60,
not years, but moons.
"We detected the 60th moon orbiting
Saturn using the Cassini spacecraft's powerful wide-angle camera," said Carl Murray, a
Cassini imaging team scientist from Queen
Mary, University of London. "I was looking
at images of the region near the Saturnian
moons Methone and Pallene and something
caught my eye."
The newly discovered moon first appeared
as a very faint dot in a series of images Cassini
took of the Saturnian ring system on May 30
of this year. After the initial detection, Murray
and fellow Cassini imaging scientists played
interplanetary detective, searching for clues
of the new moon in the voluminous library
of Cassini images to date.
The Cassini imaging team's legwork paid off.
They were able to locate numerous additional
detections, spanning from June 2004 to June
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2007. "With these new data sets we were able
to establish a good orbit for the new moon,"
said Murray. "Knowing where the moons are
at all times is important to the Cassini mission
for several reasons."
One of the most important reasons for Cassini
to chronicle these previously unknown space
rocks is so the spacecraft itself does not run
into them. Another reason is each discovery
helps provide a better understanding about how
Saturn's ring system and all its billions upon
billions of parts work and interact together.
Finally, a discovery of a moon is important
because with this new knowledge, the Cassini
mission planners and science team can plan
to perform science experiments during future
observations if and when the opportunity
presents itself.
What of this new, 60th discovered moon of
Saturn? Cassini scientists believe "Frank" (the
working name for the moon until another,
perhaps, more appropriate one is found) is
about 1.2 miles wide and, like so many of its
neighbors, is made mostly of ice and rock.
The moon's location in the Saturnian sky is
between the orbits of Methone and Pallene.
It is the fifth moon discovered by the Cassini
imaging team.
"When the Cassini mission launched back
in 1997, we knew of only 18 moons orbiting
Saturn," said Murray. "Now, between Earthbased telescopes and Cassini we have more than
tripled that number, and each and every new
discovery adds another piece to the puzzle and
becomes another new world to explore."
Murray and his colleagues may get the chance
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to explore Saturn's 60th moon. The Cassini
spacecraft's trajectory will put it within 7,300
miles in December of 2009.
The Cassini-Huygens mission is a cooperative project of NASA, the European Space
Agency and the Italian Space Agency. NASA's
Jet Propulsion Laboratory, a division of the
California Institute of Technology manages
the Cassini-Huygens 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 based at the Space Science Institute,
Boulder, Colo. f

Saturn's Old Moon
Iapetus Retains its
Youthful Figure
(NASA/JPL) Saturn's distinctive moon
Iapetus (eye-APP-eh-tuss) is cryogenically
frozen in the equivalent of its teenage years.
The moon has retained the youthful figure and
bulging waistline it sported more than three
billion years ago, scientists report.
"Iapetus spun fast, froze young, and left
behind a body with lasting curves," said Julie
Castillo, Cassini scientist at NASA's Jet Propulsion Laboratory, Pasadena, Calif.
Unlike any other moon in the solar system,
Iapetus is the same shape today as it was when
it was just a few hundred million years old; a
well-preserved relic from the time when the
solar system was young. These results appear
in the online version of the journal Icarus.
Cassini flew by Iapetus in early 2005 and
discovered the moon had a walnut shape,
bulging at its midsection. On top of that
it has a chain of mountains located exactly
along its equator.
Scientists now think the moon's bulging
midriff and slow spin rate point to heating
from long-extinct radioactive elements present
when the solar system was born.
"We've modeled how Iapetus formed its big,
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Friends of The
CSN 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: CSN
Foundation, Inc.) to:

The Planetarium - S1A
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 CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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Unlike any other moon in the solar system,
Iapetus is the same shape today as it was when
it was just a few hundred million years old.

spin-generated bulge and why its rotation
slowed down to its present nearly 80-day period.
As an unexpected bonus, Iapetus also told us
how old it was," said Dennis Matson, Cassini
project scientist at JPL. "You would expect a
very fast-spinning moon to have this bulge,
but not a slow-spinning moon, because the
bulge would have been much flatter."
Scientists calculate Iapetus originally rotated
much faster, at least five hours, but less than
16 hours per revolution. The fast spin gave
the moon an oblate shape that increased the
surface area (in the same way the surface area
of a round balloon stretches when the balloon
is pressed into an oblate shape). By the time
the rotation slowed down to a period of 16
hours, the outer shell of the moon had frozen.
Furthermore, the surface area of the cold
moon was now smaller. The excess surface
material was too rigid to go back smoothly
into the moon. Instead, it piled up in a chain
of mountains at the equator.
"Iapetus' development literally stopped in
its tracks," said Castillo. "In order for tidal
forces to slow Iapetus to its current spin rate,
its interior had to be much warmer, close to
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the melting point for water ice." The challenge
in developing a model of how Iapetus came
to be "frozen in time" has been in deducing
how it ever became warm enough to form a
bulge in the first place, and figuring out what
caused the heat source to turn off, leaving
Iapetus to freeze.
The heat source had to have a limited life
span, to allow the moon's crust to rapidly
become cold and retain its immature shape.
After looking at several models, scientists
concluded that the heat came from its rocks,
which contain short-lived radioactive isotopes
aluminum-26 and iron-60 (which decay very
rapidly on a geologic timescale). Since these
elements decay at a known rate, this allowed
scientists to "carbon date" Iapetus by using
aluminum-26 instead of carbon. Scientists
calculate the age of Iapetus to be roughly
4.564 billion years old.
Evidence for these same isotopes (aluminum26 and iron-60) has been found in meteorites
formed in the inner solar system. Therefore,
there is a possibility of comparing the early
chronology of the outer solar system with
other objects in the inner solar system, such
as Earth, Earth's moon and asteroids.
"This is the first direct evidence of the
early spin history for a satellite in the outer
solar system. It teaches us more about how
the speed of a body's rotation influenced its
evolution, and broadens our knowledge of
the early history of outer planet satellites,"
said Matson.
Cassini's next close encounter with Iapetus
will occur on Sept. 10, 2007, at 1,000 kilometers
(620 miles) from the surface.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. JPL, a division
of the California Institute of Technology in
Pasadena, manages the Cassini-Huygens mission for NASA's Science Mission Directorate,
Washington, D.C. f

onOrbit

2007

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 CSN 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. 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

September

it is in the sky virtually all night.
Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
7:05 pm (34°)
Ceres
Taurus
4:58 am (60°)
Cetus
3:03 am (46°)
All times are Pacific Daylight Time. Rise and Eris
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least 12"
diameter. Eris ("EE-ris", formerly 2003 UB313),
The Planets
like most Trans-Neptunian objects, requires a
Mercury. At the end of the month, Mercury is professional sized telescope. Transit time and
visible in the evening sky setting shortly after altitude (from Las Vegas) are when the object
the sun. Greatest Elongation (angle from is at its highest in the southern sky. f
the sun, 26°) occurs on September 29.

The Moon

Venus. With Inferior Conjunction having
Each day the moon rises about one hour
occurred on August 17, Venus is now visible
in the morning sky rising shortly before the later than the day before. The New Moon (not
sun. While always quite bright, Venus will visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
be at its brightest on September 23.
rises at about noon and sets near midnight.
Mars. Mars is in Taurus for most of the month. The full moon is opposite the sun in the sky
On September 29, it crosses the border into and rises at sunset and sets at sunrise. The
Gemini. Look for the red planet to rise in last quarter moon rises near midnight and
the east a bit before midnight.
sets near noon. Perigee is when the moon is
Jupiter. Jupiter, in Ophiuchus, is in the closest to the earth and apogee is when it is
southwest in the early evening. It sets just farthest. The distance varies by ±6% from
the average.
a couple of hours after the sun.
Saturn. Saturn, in the constellation of Leo,
is too close in direction to the sun to be
seen early in the month. By the end of the
month, Saturn will be easily visible in the
morning sky before sunrise rising shortly
after Venus.
Uranus. Uranus is in the constellation of
Aquarius where it is visible in small
telescopes for most of the night. Opposition
(directly opposite the sun) occurs on
September 9.

Full Moon
Last quarter
New Moon
First quarter
Full Moon

Aug. 28
Sep. 3
Sep. 11
Sep. 19
Sep. 26

3:35 am pdt
7:32 pm
5:44 am
9:48 am
12:45 pm

Perigee
Apogee
Perigee

Aug. 30
Sep. 15
Sep. 27

5:14 pm pdt
2:07 pm
6:54 pm

Solar Eclipse

There will be a partial solar eclipse on SepNeptune. Neptune, in Capricornus, is rising tember 11 visible only from parts of South
about an hour before Uranus. It was directly America and Antarctica. It will not be visible
opposite the sun on August 13. Like Uranus, from the northern hemisphere. f
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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
6:13 am pdt
6:15
6:17
6:20
6:22
6:24
6:27
6:29
6:31
6:34
6:35

Sunset
7:08 pm pdt
7:03
6:59
6:55
6:50
6:46
6:41
6:37
6:32
6:28
6:25

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

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 2:51
am pdt on September 23. 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
6:28 am pdt
6:31
6:33
6:36
6:39
6:42
6:44
6:47
6:50
6:53
6:55

Sunset
7:29 pm pdt
7:25
7:20
7:15
7:10
7:05
7:01
6:56
6:51
6:46
6:43

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

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

Origins of
Life

Ultimate
Universe

and

Sky Watch
Saturday Matinee
Larry, Cat in Space

and

Mystery of the
Nile

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards (Interim)
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Howard Rosenberg - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Cedric Crear, Thalia Dondero,
Dorothy Gallagher, Jason Geddes, Ronald Knecht, James Dean Leavitt, Dr. Jack
Lund Schofield, Steve Sisolak and Bret Whipple

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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.csn.edu/planetarium/

http://planetarium.unr.edu/

