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Atmospheric Halo
(NASA/JPL) The Cassini spacecraft looks
down on Titan's north pole (right) and unveils
the moon's upper-most atmospheric hazes,
creating the appearance of a halo around
Saturn's largest moon.
Terrain seen here is on the trailing hemisphere
of Titan (3,200 miles across), which is facing
Saturn. This view is centered on 54° north
latitude, 251° west longitude. Titan's north
pole lies on the terminator about one-third of
the way inward from the top of the image.
The image was taken in violet light with the
Cassini spacecraft wide-angle camera on May
21, 2009. The view was obtained at a distance
of approximately 91,000 miles from Titan and
at a Sun-Titan-spacecraft, or phase, angle of
121°. Image scale is 6 miles per pixel.
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. 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

This view looks toward the Saturn-facing side of Titan. North on Titan is up and rotated 45°
to the left. The images are from a distance of approximately 1.1 million miles from Titan.
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Super-efficient Particle
Accelerators Caught in
the Act
(NASA/ESO/CXC) Thanks to a unique
"ballistic study" that combines data from
ESO's Very Large Telescope and NASA's
Chandra X-ray Observatory, astronomers
have now solved a long-standing mystery of
the Milky Way's particle accelerators. They
show in a paper published recently on Science
Express that cosmic rays from our galaxy are
very efficiently
accelerated in
the remnants
of exploded
stars.
During the
Apollo flights
astronauts
reported seeing
odd flashes of
light, visible
even with their
eyes closed. We
have since learned that the cause was cosmic
rays, extremely energetic particles from outside
the Solar System arriving at the Earth, and
constantly bombarding its atmosphere. Once
they reach Earth, they still have sufficient energy
to cause glitches in electronic components.
Galactic cosmic rays come from sources
inside our home galaxy, the Milky Way, and
consist mostly of protons moving at close to
the speed of light, the "ultimate speed limit"
in the Universe. These protons have been
accelerated to energies exceeding by far the
energies that even CERN's Large Hadron
Collider will be able to achieve.
"It has long been thought that the superaccelerators that produce these cosmic rays in
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.
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the Milky Way are the expanding envelopes
created by exploded stars, but our observations
reveal the smoking gun that proves it",
says Eveline Helder from the Astronomical
Institute Utrecht of Utrecht University in
the Netherlands, the first author of the new
study.
"You could even say that we have now
confirmed the calibre of the gun used to
accelerate cosmic rays to their tremendous
energies", adds collaborator Jacco Vink, also
from the Astronomical Institute Utrecht.
For the first time Helder, Vink and
colleagues have come up with a measurement
that solves the
long-standing
astronomical
quandary of
whether or
not stellar
explosions
produce
e n o u g h
accelerated
particles to
explain the
number of
cosmic rays that hit the Earth's atmosphere.
The team's study indicates that they indeed
do and it directly tells us how much energy is
removed from the shocked gas in the stellar
explosion and used to accelerate particles.
"When a star explodes in what we call a
supernova a large part of the explosion energy
is used for accelerating some particles up to
extremely high energies", says Helder. "The
energy that is used for particle acceleration is at
the expense of heating the gas, which is therefore
much colder than theory predicts".
The researchers looked at the remnant of a
star that exploded in AD 185, as recorded by
Chinese astronomers. The remnant, called
RCW 86, is located about 8200 light-years
away towards the constellation of Circinus
(the Drawing Compass). It is probably the
oldest record of the explosion of a star.
Using ESO's Very Large Telescope, the team
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measured the temperature of the gas right
behind the shock wave created by the stellar
explosion. They measured the speed of the
shock wave as well, using images taken with
NASA's Chandra X-ray Observatory three
years apart. They found it to be moving at
between 10 and 30 million km/h, between 1
and 3 percent the speed of light.
The temperature of the gas turned out to be
30 million degrees Celsius. This is quite hot
compared to everyday standards, but much
lower than expected, given the measured shock
wave's velocity. This should have heated the
gas up to at least half a billion degrees.
"The missing energy is what drives the cosmic
rays", concludes Vink. f

STScI Joins the
Search for Other
Earths in Space
(NASA/STScI) The Space Telescope
Science Institute (STScI) in Baltimore, Md., is
partnering on a historic search for Earth-size
planets around other stars. STScI is the data
archive center for NASA's Kepler mission, a
spacecraft that is undertaking a survey for
Earth-size planets in our region of the galaxy.
The spacecraft sent its first raw science data
to STScI on June 19.
The Institute was the logical choice for
storing the anticipated flood of data because its
scientists have processed enough observations
from NASA's Hubble Space Telescope over the
past 19 years to fill almost two collections of
material in the U.S. Library of Congress.
The Institute's role is to convert the raw
science data into files that can be analyzed by
Kepler researchers and to store the files every
three months in an archive.
"We are part of this mission because of our
experience with Hubble data processing and
archiving," explained David Taylor, project
manager for the development of Kepler's
Data Management Center at the Institute.
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"NASA's Ames Research Center [the home
of Kepler's science operations] had not done
a science mission like this one. Building the
Data Management Center from scratch would
have been more costly, and it would have taken
longer to get up to speed."
Launched on March 6 on a Delta II rocket
from Cape Canaveral, Fla., the Kepler spacecraft
will spend the next 3H years searching for
habitable planets by staring nonstop at more
than 100,000 Sun-like stars out of about 4.5
million catalogued stars in the spacecraft's fieldof-view, located in the summer constellations
Cygnus and Lyra.
The spacecraft simultaneously measures
the variations in brightness of the more than
100,000 stars every 30 minutes, searching for
periodic dips in a star's brightness that happen
when an orbiting planet crosses in front of it
and partially blocks the light. These fluctuations
are tiny compared with the brightness of the
star. For an Earth-size planet transiting a
solar-type star, the change in brightness is less
than 1/100 of 1 percent. This event is similar
to the dimming one might see if a flea were
to crawl across a car's headlight viewed from
several miles away.
When the mission is completed in several
years, the survey should tell astronomers
how common Earth-size planets are around
stars.

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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Once a month, the Kepler spacecraft will
send its science data, about 50 gigabytes, back
to Kepler's Mission Operations Center at the
Laboratory for Atmospheric and Space Physics
at the University of Colorado. Raw science
data will then be relayed to the Institute's
Data Management Center (DMC). DMC
Operations will convert the information into
Flexible Image Transport System (FITS) files,
a digital file format used to store, transmit,
and manipulate scientific information. FITS
is the most commonly used digital file format
in astronomy.
The FITS files will be sent to the Kepler
Scientific Operations Center (SOC) at Ames
Research Center in California, where the science
data analysis will be carried out.
Kepler mission scientists will turn the data
into 30-minute snapshots of light from each
of the 100,000 or more stars. From these
snapshots, the scientists will construct a
light curve for each star, which details any
brightness fluctuations. They will review the
light curves to look for any periodic decrease
in brightness, an indication of a possible
transiting planet.
The mission scientists also will use the light
curves to study the stars and their interiors.
Because of the quality of the Kepler data and
the large number of stars the spacecraft will
observe, scientists hope to improve their
understanding of stellar evolution.
"The mission's main purpose is to find planets
that are the same distance from its solar-type
star as Earth is from the Sun," said Daryl
Swade, who directed the systems engineering

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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Field of View (FOV) for the 21 Kepler CCD
camera arrays.

development of Kepler's Data Management
Center at the Institute. "So that means that
the planet would cross in front of its star every
year. We would need three or four of these
transits to confirm the detection, which will
take about three or four years."
A planet at an Earth-like distance from its
star would be in the star's "habitable zone,"
where temperatures are just right for liquid
oceans to exist on the surface without freezing
over or evaporating away. On Earth, a liquid
ocean was needed to nurture the chemical
processes that lead to the appearance of life.
This is considered an important prerequisite
for life as we know it to appear elsewhere in
the galaxy.
Kepler's science data also will be archived
at the Institute. Every three months the SOC
at Ames will ship FITS files in a 500-gigabyte
computer hard drive to the Institute for
storage in the Multimission Archive, or
MAST. The archive houses data from about 14
missions, including Hubble, the Far Ultraviolet
Spectroscopic Explorer (FUSE), and the Galaxy
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Evolution Explorer (GALEX).
Based on its strong track record in processing
and archiving data, the Institute could earn a
role in many future missions.
"Partnering with other institutions to share
the duties of a mission may be a trend for
future missions," Taylor said.
The Space Telescope Science Institute is
operated for NASA by the Association of
Universities for Research in Astronomy, Inc.,
Washington, D.C.
Kepler is a NASA Discovery mission. NASA
Ames Research Center, Moffett Field, Calif., is
the home organization of the science principal
investigator and is responsible for the ground
system development, mission operations, and
science data analysis. NASA Jet Propulsion
Laboratory, managed the Kepler mission
development. Ball Aerospace & Technologies
Corp. of Boulder, Colo., was responsible for
developing the Kepler flight system and is
supporting mission operations. f

Baby Stars Finally
Found in Jumbled
Galactic Center
(NASA/SSC) Astronomers have at last
uncovered newborn stars at the frenzied center
of our Milky Way galaxy. The discovery was
made using the infrared vision of NASA's
Spitzer Space Telescope.
The heart of our spiral galaxy is cluttered
with stars, dust and gas, and at its very center,
a supermassive black hole. Conditions there
are harsh, with fierce stellar winds, powerful
shock waves and other factors that make it
difficult for stars to form. Astronomers have
known that stars can form in this chaotic
place, but they're baffled as to how this occurs.
Confounding the problem is all the dust
standing between us and the center of our
galaxy. Until now, nobody had been able to
definitively locate any baby stars.
"These stars are like needles in a haystack,"
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said Solange Ramirez, the principal investigator
of the research program at NASA's Exoplanet
Science Institute at the California Institute
of Technology, Pasadena. "There's no way to
find them using optical light, because dust
gets in the way. We needed Spitzer's infrared
instruments to cut through the dust and
narrow in on the objects."
The team plans to look for additional baby
stars in the future, and ultimately to piece
together what types of conditions allow stars
to form in such an inhospitable environment
as our galaxy's core.
"By studying individual stars in the galactic
center, we can better understand how stars are
formed in different interstellar environments,"
said Deokkeun An of the Infrared Processing
and Analysis Center at Caltech, lead author
of a paper submitted for publication in the
Astrophysical Journal. "The Milky Way galaxy
is just one of more than hundreds of billions
of galaxies in the visible universe. However,
our galaxy is so special because we can take a
closer look at its individual stellar components."
An started working on this program while a
graduate student at Ohio State University,
Columbus, under the leadership of Ohio State
astronomer Kris Sellgren, the co-investigator
on the project.
The core of the Milky Way is a mysterious
place about 600 light-years across (light would
take 600 years to travel from one end to the
other). While this is just a fraction of the
size of the entire Milky Way, which is about
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100,000 light-years across, the core is stuffed
with 10 percent of all the gas in the galaxy,
and loads and loads of stars.
Before now, there were only a few clues that
stars can form in the galaxy's core. Astronomers
had found clusters of massive adolescent
stars, in addition to clouds of charged gas,
a sign that new stars are beginning to ignite
and ionize surrounding gas. Past attempts
had been unsuccessful in finding newborn
stars, or as astronomers call them, young
stellar objects.
Ramirez and colleagues began their search by
scanning large Spitzer mosaics of our galactic
center. They narrowed in on more than 100
candidates, but needed more detailed data
to confirm the stars' identities. Young stellar
objects, when viewed from far away, can look
a lot like much older stars. Both types of stars
are very dusty, and the dust lying between us
and them obscures the view even further.
To sort through the confusion, the
astronomers looked at their candidate stars
with Spitzer's spectrograph, an instrument that
breaks light apart to reveal its rainbow-like
array of infrared colors. Molecules around
stars leave imprints in their light, which the
spectrograph can detect.
The results revealed three stars with clear
signs of youth, for example, certain warm,
dense gases. These youthful features are found
in other places in the galaxy where stars are
being formed.
"It is amazing to me that we have found these
stars," said Ramirez. "The galactic center is
a very interesting place. It has young stars,
old stars, black holes, everything. We started
mining a catalog of about 1 million sources
and managed to find three young stars, stars
that will help reveal the secrets at the core of
the Milky Way."
The young stellar objects are all less than about
1 million years old. They are embedded in
cocoons of gas and dust, which will eventually
flatten to disks that, according to theory, later
lump together to form planets.
Other collaborators include Richard Arendt
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of NASA's Goddard Space Flight Center,
Greenbelt, Md.; A. C. Adwin Boogert of
NASA's Herschel Science Center, Caltech in
Pasadena; Mathias Schultheis of the Besancon
Observatory in France; Susan Stolovy of NASA's
Spitzer Science Center, Caltech in Pasadena;
Angela Cotera of SETI Institute, Mountain
View, Calif.; and Thomas Robitaille and Howard
Smith of Harvard Smithsonian Center for
Astrophysics, Cambridge, Mass. f

Galaxies Coming of
Age in Cosmic Blobs
(NASA/CXC) The "coming of age" of
galaxies and black holes has been pinpointed,
thanks to new data from NASA's Chandra
X-ray Observatory and other telescopes. This
discovery helps resolve the true nature of
gigantic blobs of gas observed around very
young galaxies.
About a decade ago, astronomers discovered
immense reservoirs of hydrogen gas, which
they named "blobs", while conducting
surveys of young distant galaxies. The blobs
are glowing brightly in optical light, but the
source of immense energy required to power
this glow and the nature of these objects were
unclear.
A long observation from Chandra has
identified the source of this energy for the first
time. The X-ray data show that a significant
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source of power within these colossal structures
is from growing supermassive black holes
partially obscured by dense layers of dust
and gas. The fireworks of star formation in
galaxies are also seen to play an important
role, thanks to Spitzer Space Telescope and
ground-based observations.
"For ten years the secrets of the blobs
had been buried from view, but now we've
uncovered their power source," said James
Geach of Durham University in the United
Kingdom, who led the study. "Now we can
settle some important arguments about what
role they played in the original construction
of galaxies and black holes."
Galaxies are believed to form when gas flows
inwards under the pull of gravity and cools
by emitting radiation. This process should
stop when the gas is heated by radiation and
outflows from galaxies and their black holes.
Blobs could be a sign of this first stage, or of
the second.
Based on the new data and theoretical
arguments, Geach and his colleagues show
that heating of gas by growing supermassive
black holes and bursts of star formation, rather
than cooling of gas, most likely powers the
blobs. The implication is that blobs represent
a stage when the galaxies and black holes are
just starting to switch off their rapid growth
because of these heating processes. This is a

Page 9
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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.
crucial stage of the evolution of galaxies and
black holes, known as "feedback", and one
that astronomers have long been trying to
understand.
"We're seeing signs that the galaxies and black
holes inside these blobs are coming of age and
are now pushing back on the infalling gas to
prevent further growth," said coauthor Bret
Lehmer, also of Durham. "Massive galaxies
must go through
a stage like this or
they would form
too many stars
and so end up
ridiculously large
by the present
day."
Chandra and
a collection of
other telescopes
including Spitzer
have observed 29
blobs in one large
field in the sky
dubbed "SSA22."
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These blobs, which are several hundred
thousand light years across, are seen when the
Universe is only about two billion years old,
or roughly 15% of its current age.
In five of these blobs, the Chandra data
revealed the telltale signature of growing
supermassive black holes, a point-like source
with luminous X- ray emission. These giant
black holes are thought to reside at the centers
of most galaxies today, including our own.
Another three of the blobs in this field show
possible evidence for such black holes. Based
on further observations, including Spitzer data,
the research team was able to determine that
several of these galaxies are also dominated
by remarkable levels of star formation.
The radiation and powerful outflows from
these black holes and bursts of star formation
are, according to calculations, powerful enough
to light up the hydrogen gas in the blobs they
inhabit. In the cases where the signatures of
these black holes were not detected, the blobs
are generally fainter. The authors show that
black holes bright enough to power these
blobs would be too dim to be detected given
the length of the Chandra observations.
Besides explaining the power source of the
blobs, these results help explain their future.
Under the heating scenario, the gas in the
blobs will not cool down to form stars but
will add to the hot gas found between galaxies.
SSA22 itself could evolve into a massive galaxy
cluster.
"In the beginning the blobs would have fed
their galaxies, but what we see now are more
like leftovers," said Geach. "This means we'll
have to look even further back in time to catch
galaxies and black holes in the act of forming
from blobs."
These results appearred in the July 10
issue of The Astrophysical Journal. NASA's
Marshall Space Flight Center in Huntsville,
Ala., manages the Chandra program for NASA's
Science Mission Directorate in Washington.
The Smithsonian Astrophysical Observatory
controls Chandra's science and flight operations
from Cambridge, Mass. f
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Salt Finding Hints at
Ocean Within Saturn
Moon
(NASA/JPL) For the first time, scientists
working on NASA's Cassini mission have
detected sodium salts in ice grains of Saturn's
outermost ring. Detecting salty ice indicates
that Saturn's moon Enceladus, which primarily
replenishes the ring with material from
discharging jets, could harbor a reservoir of
liquid water, perhaps an ocean beneath its
surface.
Cassini discovered the water-ice jets in 2005
on Enceladus. These jets expel tiny ice grains
and vapor, some of which escape the moon's
gravity and form Saturn's outermost ring.
Cassini's cosmic dust analyzer has examined
the composition of those grains and found
salt within them.
"We believe that the salty minerals deep inside
Enceladus washed out from rock at the bottom
of a liquid layer," said Frank Postberg, Cassini
scientist for the cosmic dust analyzer at the
Max Planck Institute for Nuclear Physics in
Heidelberg, Germany. Postberg is lead author
of a study that appearred in the June 25 issue
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of the journal Nature.
Scientists on Cassini's cosmic dust detector
team conclude that liquid water must be
present because it is the only way to dissolve
the significant amounts of minerals that
would account for the levels of salt detected.
The process of sublimation, the mechanism
by which vapor is released directly from
solid ice in the crust, cannot account for the
presence of salt.
"Potential plume sources on Enceladus
are an active area of research with evidence
continuing to converge on a possible salt water
ocean," said Linda Spilker, Cassini deputy
project scientist at NASA's Jet Propulsion
Laboratory. "Our next opportunity to gather
data on Enceladus will come during two flybys
in November."
The makeup of the outermost ring grains,
determined when thousands of high-speed
particle hits were registered by Cassini, provides
indirect information about the composition
of the plume material and what is inside
Enceladus. The outermost ring particles are
almost pure water ice, but nearly every time the
dust analyzer has checked for the composition,
it has found at least some sodium within the
particles.
"Our measurements imply that besides table
salt, the grains also contain carbonates like
soda. Both components are in concentrations
that match the predicted composition of
an Enceladus ocean," Postberg said. "The
carbonates also provide a slightly alkaline
pH value. If the liquid source is an ocean,
it could provide a suitable environment on
Enceladus for the formation of life precursors
when coupled with the heat measured near the
moon's south pole and the organic compounds
found within the plumes."
However, in another study published in
Nature, researchers doing ground-based
observations did not see sodium, an important
salt component. That team notes that the
amount of sodium being expelled from
Enceladus is actually less than observed around
many other planetary bodies. These scientists
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were looking for sodium in the plume vapor
and could not see it in the expelled ice grains.
They argue that if the plume vapor does come
from ocean water, the evaporation must happen
slowly deep underground, rather than as a
violent geyser erupting into space.
"Finding salt in the plume gives evidence for
liquid water below the surface," said Sascha
Kempf, also a Cassini scientist for the cosmic
dust analyzer from the Max Planck Institute
for Nuclear Physics. "The lack of detection of
sodium vapor in the plume gives hints about
what the water reservoir might look like."
Determining the nature and origin of the
plume material is a top priority for Cassini
during its extended tour, called the Cassini
Equinox Mission.
"The original picture of the plumes as
violently erupting Yellowstone-like geysers is
changing," said Postberg. "They seem more
like steady jets of vapor and ice fed by a large
water reservoir. However, we cannot decide
yet if the water is currently 'trapped' within
huge pockets in Enceladus' thick ice crust or
still connected to a large ocean in contact with
the rocky core."
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Cassini
cosmic dust analyzer was provided by the
German Aerospace Center. The Cassini orbiter
was designed, developed and assembled at JPL.
JPL manages the mission for the Science Mission
Directorate at NASA Headquarters. f
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Supernova Remnant is
an Unusual Suspect
(NASA/CXC) A new image from NASA's
Chandra X-ray Observatory shows a supernova
remnant with a different look. This object,
known as SNR 0104-72.3 (SNR 0104 for
short), is in the Small Magellanic Cloud, a
small neighboring galaxy to the Milky Way.
Astronomers think that SNR 0104 is the
remains of a so-called Type Ia supernova
caused by the thermonuclear explosion of a
white dwarf.

In this composite made of X-rays from
Chandra shown in purple and infrared data
from Spitzer shown in green and red, SNR 0104
looks unlike other likely Type Ia remnants found
in our own Galaxy. While objects such as the
Kepler and Tycho supernova remnants appear
circular, the shape of SNR 0104 in X-rays is not.
Instead, the image is dominated by two bright
lobes of emission (seen to the upper right and
lower left). The large amount of iron in these
lobes indicates that SNR 0104 was likely
formed by a Type Ia supernova.
One possible explanation is that the
complicated environment seen in the
image is responsible. The green shells
on the left and right side of SNR 0104
correspond to surrounding material that
has been swept up by the explosion. So,
the unusual shape of the remnant might
be caused by a lack of material to the north
and south of the star to interrupt the
outward path of the stellar debris. f
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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.
3: Viking 2 successfully landed on Mars at
Utopia Planitia in 1976.
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
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were returned as the craft had no camera.
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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Dwarf Planets. (At mid-month - 15th)

Jupiter. Jupiter, in the constellation of
Capricornus, is in the east at sunset.
Opposition (directly opposite the sun) for
Jupiter occurred on August 14.

last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
the average.

Planet
Constellation
Transit
Pluto
Sagittarius
7:03 pm (36°)
Ceres
Virgo
2:18 pm (53°)
Eris
Cetus
2:44 am (49°)
MakeMake Coma Berenices 1:33 pm (82°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
2:40 pm (72°)
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. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is visible low in the west Eris ("EE-ris"), MakeMake (mah-keh-mahat sunset early in the month and low in keh) and Haumea, like most Plutoids, require
the east at sunrise at the beginning of the a professional sized telescope. Transit times
month. For the rest of the month, it is too and altitudes (from Las Vegas) are when the
close in direction to he sun to be visible. object is at its highest in the southern sky.
Inferior conjunction (between the earth Each will appear slightly lower in the sky
and sun) occurs on September 20.
from Reno. f
Venus. Venus is in the east before sunrise.
It will be prominent in the morning sky
The Moon
through Autumn. It will reach superior
conjunction on the far side of the sun in
Each day the moon rises about one hour
January.
later than the day before. The New Moon (not
Mars. Mars, in Taurus, is rising in the east visible) is in the direction of the sun and rises
about five hours before the sun. Look for and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
the waning crescent moon near Mars before
The full moon is opposite the sun in the sky
sunrise on September 13.
and rises at sunset and sets at sunrise. The

Saturn. Saturn, in Virgo, is too close in direction
to the sun to be seen. Conjunction (far side
of the sun) will occur on September 17.
Uranus. Uranus, in Pisces, is rising in the east at
sunset. Opposition (opposite the sun from
the earth) occurs on September 17.
Neptune. Neptune, in Capricornus, can be
observed in the evening sky just east of
Jupiter. Look for it below the waxing gibbous
moon on the evening of September 2.

First quarter
Full Moon
Last quarter
New Moon
First quarter

Aug. 27
Sep. 4
Sep. 11
Sep. 18
Sep. 25

4:42 am pdt
9:03 am
7:16 pm
11:44 am
9:50 pm

Apogee
Perigee
Apogee

Aug. 31
Sep. 16
Sep. 27

4:05 am pdt
12:57 am
8:34 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
6:13 am pdt
6:15
6:17
6:19
6:22
6:24
6:26
6:29
6:31
6:34
6:35

Sunset
7:08 pm pdt
7:04
6:59
6:55
6:50
6:46
6:41
6:37
6:33
6:28
6:25

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

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 2:19 pm
pdt on Sept. 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

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
7:10
7:06
7:01
6:56
6:51
6:46
6:43

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

Winter

Spring

Fall

Summer

and 9H hours of dark. In Reno, there are 15
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

Astronaut
and

Extreme
Planets

Stargazing

and

Saturday Matinee
The Little Star that Could

Dinosaurs
Alive

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Milton Glick
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: James Dean Levitt - Chair, Dr. Jason Geddes - Vice
Chair, Mark Alden, Robert Blakely, William Cobb, Cedric Crear, Dorothy
Gallagher, Ronald Knecht, Kevin Page, Dr. Ray Rawson, Dr. Jack Lund
Schofield, Michael Wixom.

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4228

University of Nevada
1664 N. Virginia Street
Reno, NV 89557-0010

http://www.csn.edu/planetarium/

http://planetarium.unr.edu/

