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its mass. The gas (around 20 percent) is so
hot that it shines only in X-rays (colored red
in this image). The image is a composite of
separate exposures made by Hubble Space
Telescope Advanced Camera for Surveys
detectors in October 2009, the VLT, and the
Chandra ACIS detector. Hubble provides
the central, most detailed part of the image,
while the VLT, which has a wider field of view,
provides the outer parts of the image. The
distribution of invisible dark matter (making
(NASA/STScI) A team of scientists studying up around 75 percent of the cluster's mass) is
the galaxy cluster Abell 2744, nicknamed colored here in blue. f
Pandora's Cluster, have pieced together the
cluster's complex and
violent history using
telescopes in space
and on the ground,
including the Hubble
Space Telescope, the
European Southern
Observatory's Very
Large Telescope, the
Japanese Subaru
telescope, and NASA's
Chandra X-ray
Observatory.
The giant galaxy
cluster appears to
be the result of a
simultaneous pileup of at least four
separate, smaller
galaxy clusters that
took place over a span
of 350 million years.
The galaxies in the
cluster make up less
than five percent of

Pandora's Cluster –
Clash of the Titans
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NASA's Dawn
Spacecraft Begins
Science Orbits of
Vesta
(NASA/JPL) NASA's Dawn spacecraft,
the first ever to orbit an object in the main
asteroid belt, is spiraling towards its first of
four intensive science orbits. That initial
orbit of the rocky world Vesta began August
11, at an altitude of nearly 1,700 miles and
will provide in-depth analysis of the asteroid.
Vesta is the brightest object in the asteroid
belt as seen from Earth and is thought to be
the source of a large number of meteorites
that fall to Earth.
"Now that we are in orbit around one of
the last unexplored worlds in the inner solar
system, we can see that it's a unique and
fascinating place," said Marc Rayman, Dawn's
chief engineer and mission manager at NASA's
Jet Propulsion Laboratory in Pasadena, Calif.

In this image a set of three craters, informally
nicknamed "Snowman" by the camera's team
members, is located in the northern hemisphere of Vesta. [NASA/JPL-Caltech/UCLA/
MPS/DLR/IDA]
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium

NASA's Dawn spacecraft obtained this image
of the giant asteroid Vesta with its framing
camera on July 24, 2011. [ NASA/JPL-Caltech/
UCLA/MPS/DLR/IDA]

After traveling nearly four years and 1.7
billion miles, Dawn has been captured by
Vesta's gravity, and there currently are 1,800
miles between the asteroid and the spacecraft.
The giant asteroid and its new
neighbor are approximately 114
million miles away from Earth.
"We have been calling Vesta
the smallest terrestrial planet,"
said Chris Russell, Dawn's
principal investigator at UCLA.
"The latest imagery provides
much justification for our
expectations. They show that
a variety of processes were once
at work on the surface of Vesta
and provide extensive evidence for Vesta's
planetary aspirations."
Engineers still are working to determine the
exact time that Dawn entered Vesta's orbit, but
the team has reported an approximate orbit
insertion time of 9:47 p.m. PDT on July 15.
In addition to the framing camera, Dawn's
instruments include the gamma ray and
neutron detector and the visible and infrared
mapping spectrometer. The gamma ray and

2011

onOrbit

In this image, obtained by the framing camera
on NASA's Dawn spacecraft, various craters
are visible in the southern equatorial region of
the giant asteroid Vesta. [ NASA/JPL-Caltech/
UCLA/MPS/DLR/IDA]

neutron detector uses 21 sensors with a very
wide field of view to measure the energy of
subatomic particles emitted by the elements in
the upper yard of the asteroid's surface. The
visible and infrared mapping spectrometer
will measure the surface mineralogy of both
Vesta and Dawn's next target, the dwarf planet
Ceres. The spectrometer is a modification of
a similar one flying on the European Space
Agency's Rosetta and Venus Express missions.
Dawn also will make another set of scientific
measurements at Vesta and Ceres using the
spacecraft's radio transmitter in tandem with
sensitive antennas on Earth. Scientists will
monitor signals from Dawn and later Ceres
to detect subtle variations in the objects'
gravity fields. These variations will provide
clues about the interior structure of these
bodies by studying the mass distributed in
each gravity field.
"The new observations of Vesta are an
inspirational reminder of the wonders unveiled
through ongoing exploration of our solar
system," said Jim Green, planetary division
director at NASA Headquarters in Washington.
Dawn launched in September 2007.
Following a year at Vesta, the spacecraft will
depart in July 2012 for Ceres, where it will arrive
in 2015. Dawn's mission to Vesta and Ceres is
managed by JPL for NASA's Science Mission
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Directorate in Washington. JPL
is a division of the California
Institute of Technology in
Pasadena. Dawn is a project
of the directorate's Discovery
Program, managed by NASA's
Marshall Space Flight Center in
Huntsville, Ala.
UCLA is responsible for
overall Dawn mission science.
Orbital Sciences Corp. in Dulles,
Va., designed and built the
spacecraft. The German Aerospace Center,
the Max Planck Institute for Solar System
Research, the Italian Space Agency and the
Italian National Astrophysical Institute are
international partners on the mission team. f

Hubble Makes One
Millionth Science
Observation

(NASA/STScI) NASA's Hubble Space
Telescope crossed another milestone in its space
odyssey of exploration and discovery. On
Monday, July 4, the Earth-orbiting observatory
logged its one millionth science observation
during a search for water in an exoplanet's
atmosphere 1,000 light-years away.
"For 21 years Hubble has been the premier
space science observatory, astounding us
with deeply beautiful imagery and enabling
ground-breaking science across a wide
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spectrum of astronomical disciplines," said
NASA Administrator Charles Bolden. He
piloted the space shuttle mission that carried
Hubble to orbit. "The fact that Hubble met this
milestone while studying a faraway planet is a
remarkable reminder of its strength and legacy."
Although Hubble is best known for its
stunning imagery of the cosmos, the millionth
observation is a spectroscopic measurement,
where light is divided its component colors.
These color patterns can reveal the chemical
composition of cosmic sources.
Hubble's millionth exposure is of the planet
HAT-P-7b, a gas giant planet larger than
Jupiter orbiting a star hotter than our Sun.
HAT-P-7b, also known as Kepler 2b, has been
studied by NASA's planet-hunting Kepler

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/
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observatory after it was discovered by groundbased observations. Hubble now is being used
to analyze the chemical composition of the
planet's atmosphere.
"We are looking for the spectral signature
of water vapor. This is an extremely precise
observation and it will take months of analysis
before we have an answer," said Drake Deming
of the University of Maryland and NASA's
Goddard Space Flight Center in Greenbelt,
Md. "Hubble demonstrated it is ideally
suited for characterizing the atmospheres of
exoplanets, and we are excited to see what this
latest targeted world will reveal."
"This exciting set of observations in search
of water vapor on a planet orbiting another
star is laying the foundation for how we plan
to use the James Webb Space Telescope's more
powerful vision to look for liquid water on
nearby planets, the necessary precursor to
extraterrestrial life," said Matt Mountain,
STScI director.
Hubble was launched April 24, 1990, aboard
space shuttle Discovery's STS-31 mission. Its
discoveries revolutionized nearly all areas of
astronomical research from planetary science
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to cosmology. The observatory has collected
more than 50 terabytes of data to-date. The
archive of that data is available to scientists
and the public.
Hubble's odometer reading includes every
observation of astronomical targets since its
launch and observations used to calibrate its
suite of instruments. Hubble made the millionth
observation using its Wide Field Camera 3,
a visible- and infrared-light imager with an
on-board spectrometer. It was installed by
astronauts during Hubble Servicing Mission
4 in May 2009.
"The Hubble keeps amazing us with
ground-breaking science," said Sen. Barbara
Mikulski, the chairwoman of the Senate
Commerce, Justice, Science and Related
Agencies Appropriations Subcommittee that
funds NASA. "I championed the mission
to repair and renew Hubble not just to get
one million science observations, but also to
inspire millions of children across the planet
to become our next generation of stargazers,
scientists, astronauts and engineers." f

NASA's Hubble
Discovers Another
Moon Around Pluto
(NASA/STScI) Hubble Space Telescope's keen
vision has found yet another moon orbiting the
distant, icy dwarf planet Pluto. This discovery
expands the size of Pluto's known satellite
system to four moons. The tiny, new satellite,
temporarily designated P4, was uncovered in
a Hubble survey searching for rings around
the frigid dwarf planet.
The new moon is the smallest moon yet
discovered around Pluto. It has an estimated
diameter of 8 to 21 miles. By comparison,
Charon, Pluto's largest moon, is 746 miles
across, and the other moons, Nix and Hydra
are in the range of 20 to 70 miles in diameter.
"I find it remarkable that Hubble's cameras
enabled us to see such a tiny object so clearly
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from a distance of more than 3 billion miles,"
said Mark Showalter of the SETI Institute in
Mountain View, Calif., who led this observing
program with Hubble.
The finding is a result of ongoing work
to support NASA's New Horizons mission,
scheduled to fly through the Pluto system
in 2015. The mission is designed to provide
new insights about worlds at the edge of our
solar system. Hubble's mapping of Pluto's
surface and discovery of its satellites have
been invaluable to planning for New Horizons'
close encounter.
"This is a fantastic discovery," said New
Horizons' principal investigator Alan Stern of
the Southwest Research Institute in Boulder,
Colo. "Now that we know there's another
moon in the Pluto system, we can plan
close-up observations of it during our flyby."
Space Telescope Science Institute director's
discretionary time was allocated to make the
Hubble observations.
The new moon is located between the orbits

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's Wide Field Camera 3 on June 28,
2011. It was confirmed in subsequent Hubble
pictures taken on July 3 and July 18. The moon
was not seen in earlier Hubble images because
the exposure times were shorter. There is a
chance it appeared as a very faint smudge in
2006 images, but was overlooked because it
was largely obscured by an imaging artifact,
called a diffraction spike. f

Neptune Completes Its
First Circuit Around
The Sun Since Its
Discovery
of Nix and Hydra, which Hubble discovered in
2005. Charon was discovered in 1978 at the
U.S. Naval Observatory and first resolved using
Hubble in 1990 as a separate body from Pluto.
The dwarf planet's entire moon system is
believed to have formed by a collision between
Pluto and another planet-sized body early in
the history of the solar system. The smashup
flung material into orbit around Pluto, which
then coalesced into the family of satellites
now seen.
Lunar rocks returned to Earth from the Apollo
missions led to the theory that our Moon was
the result of a similar collision between Earth
and a Mars-sized body 4.4 billion years ago.
Scientists believe material blasted off Pluto's
moons by micrometeoroid impacts may form
rings around the dwarf planet, but the Hubble
photographs have not detected any so far.
"This surprising observation is a powerful
reminder of Hubble's ability as a general
purpose astronomical observatory to make
astounding, unintended discoveries," said Jon
Morse, astrophysics division director at NASA
Headquarters in Washington.
P4 was first seen in a photo taken with

(NASA/STScI) These four images of Neptune
were taken by NASA's Hubble Space Telescope
during the planet's 16-hour rotation. The
snapshots were taken at roughly four-hour
intervals, offering a full view of the blue-green
planet. July 12 marked Neptune's first orbit
around the Sun since it was discovered nearly
165 years ago. These images were taken to
commemorate the event.
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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.
The Hubble images, taken with the Wide
Field Camera 3 on June 25-26, reveal highaltitude clouds in the northern and southern
hemispheres. The clouds are composed of
methane ice crystals. In the Hubble images,
absorption of red light by methane in Neptune's
atmosphere gives the planet its distinctive
aqua color. The clouds look pink because
they are reflecting near-infrared light. A faint,
dark band near the bottom of the southern
hemisphere is probably caused by a decrease
in the hazes in the atmosphere that scatter
blue light. The band was imaged by NASA's
Voyager 2 spacecraft in 1989, and may be tied
to circumpolar circulation created by highvelocity winds in that region. Neptune is the
most distant major planet in our solar system.
German astronomer Johann Galle discovered
the planet on September 23, 1846. At the time,
the discovery doubled the size of the known
solar system. The planet is 2.8 billion miles
from the Sun, 30 times farther than Earth.
Under the Sun's weak pull at that distance,
Neptune plods along in its huge orbit, slowly
completing one revolution approximately
every 165 years. f

Spitzer Finds Distant
Galaxies Grazed on
Gas
(NASA/SSC) Galaxies once thought of as
voracious tigers are more like grazing cows,
according to a new study using NASA's Spitzer
Space Telescope.
Astronomers have discovered that galaxies
in the distant, early universe continuously
ingested their star-making fuel over long
periods of time. This goes against previous
theories that the galaxies devoured their fuel in
quick bursts after run-ins with other galaxies.
"Our study shows the merging of massive
galaxies was not the dominant method of galaxy
growth in the distant universe," said Ranga-Ram
Chary of NASA's Spitzer Science Center at the
California Institute of Technology in Pasadena,
California. "We're finding this type of galactic
cannibalism was rare. Instead, we are seeing
evidence for a mechanism of galaxy growth
in which a typical galaxy fed itself through a
steady stream of gas, making stars at a much
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This split view shows how a normal spiral
galaxy around our local universe (left) might
have looked back in the distant universe, when
astronomers think galaxies would have been
filled with larger populations of hot, bright
stars (right).

faster rate than previously thought."
Chary is the principal investigator of the
research, appearing in the Aug. 1 issue of
the Astrophysical Journal. According to his
findings, these grazing galaxies fed steadily over
periods of hundreds of millions of years and
created an unusual amount of plump stars,
up to 100 times the mass of our sun.
"This is the first time that we have identified
galaxies that supersized themselves by grazing,"
said Hyunjin Shim, also of the Spitzer Science
Center and lead author of the paper. "They
have many more massive stars than our Milky
Way galaxy."
Galaxies like our Milky Way are giant
collections of stars, gas and dust. They grow
in size by feeding off gas and converting it
to new stars. A long-standing question in
astronomy is: Where did distant galaxies
that formed billions of years ago acquire this
stellar fuel? The most favored theory was that
galaxies grew by merging with other galaxies,
feeding off gas stirred up in the collisions.
Chary and his team addressed this question
by using Spitzer to survey more than 70 remote
galaxies that existed 1 to 2 billion years after
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the Big Bang (our universe is approximately
13.7 billion years old). To their surprise, these
galaxies were blazing with what is called Ha,
which is radiation from hydrogen gas that
has been hit with ultraviolet light from stars.
High levels of Ha indicate stars are forming
vigorously. Seventy percent of the surveyed
galaxies show strong signs of Ha. By contrast,
only 0.1 percent of galaxies in our local universe
possess this signature.
Previous studies using ultraviolet-light
telescopes found about six times less star
formation than Spitzer, which sees infrared
light. Scientists think this may be due to large
amounts of obscuring dust, through which
infrared light can sneak. Spitzer opened a
new window onto the galaxies by taking very
long-exposure infrared images of a patch
of sky called the GOODS fields, for Great
Observatories Origins Deep Survey.
Further analyses showed that these galaxies
furiously formed stars up to 100 times faster
than the current star-formation rate of our
Milky Way. What's more, the star formation
took place over a long period of time, hundreds
of millions of years. This tells astronomers that
the galaxies did not grow due to mergers, or
collisions, which happen on shorter timescales.
While such smash-ups are common in the
universe, for example, our Milky Way will
merge with the Andromeda galaxy in about
5 billion years, the new study shows that large
mergers were not the main cause of galaxy
growth. Instead, the results show that distant,
giant galaxies bulked up by feeding off a steady
supply of gas that probably streamed in from
filaments of dark matter.
Chary said, "If you could visit a planet in
one of these galaxies, the sky would be a crazy
place, with tons of bright stars, and fairly
frequent supernova explosions."
NASA's Jet Propulsion Laboratory manages
the Spitzer Space Telescope mission for the
agency's Science Mission Directorate in
Washington. Science operations are conducted
at the Spitzer Science Center at Caltech. Caltech
manages JPL for NASA. f
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A Twisted Dust Web in
the Galaxy IC 342
(NASA/SSC) Looking like a spiders web
swirled into a spiral, the galaxy IC 342 presents
its delicate pattern of dust in this image
from NASA's Spitzer Space Telescope. Seen
in infrared light, the faint starlight gives way
to the glowing bright patterns of dust found
throughout the galaxy's disk.
At a distance of about 10 million light-years,
IC 342 is relatively close by galaxy standards,
however our vantage point places it directly
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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:

behind the disk of our own Milky Way. The
intervening dust makes it difficult to see in
visible light, but infrared light penetrates this
veil easily. It belongs to the same group as its
even more obscured galaxy neighbor, Maffei 2.
IC 342 is nearly face-on to our view giving
a clear, top-down view of the structure of its
disk. It has a low surface brightness compared
to other spirals, indicating a lower density of
stars (seen here in blue). Its dust structures
show up much more vividly (yellow-green).
New stars are forming in the disk at a healthy
clip. Glowing like gems trapped in the web,
regions of heavy star formation appear as
yellow-red dots due to the glow of warm dust.
The very center glows especially brightly in the
infrared, highlighting an enormous burst of
star formation occurring in this tiny region.
To either side of the center, a small bar of

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 large 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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dust and gas is helping to fuel this central
star formation.
Data from Spitzer's infrared array camera
(IRAC) are shown in blue (3.6 microns), green
(4.5 microns) and red (5.8 and 8.0 microns). f

NASA Mars Rover
Approaches LongTerm Goal
(NASA/JPL) The NASA Mars rover
Opportunity has gained a view of Endeavour

October

crater from barely more than a football-field's
distance away from the rim. The rim of
Endeavour has been the mission's long-term
goal since mid-2008.
Endeavour offers the setting for plenty of
productive work by Opportunity. The crater
is 14 miles (22 kilometers) in diameter, more
than 25 times wider than Victoria crater, an
earlier stop that Opportunity examined for
two years.
Observations by orbiting spacecraft indicate
that the ridges along Endeavour's western
rim expose rock outcrops older than any
Opportunity has seen so far. The selected
location for arrival at the rim, "Spirit Point,"
is at the southern tip of one of those ridges,
"Cape York," on the western side of Endeavour.
Opportunity and Spirit completed their
three-month prime missions on Mars in
April 2004. Both rovers continued for years
of bonus, extended missions. Both have made
important discoveries about wet environments
on ancient Mars that may have been favorable
for supporting microbial life. The mission
of the Spirit rover, for which Spirit Point was
named, was concluded in May, 2011, after the
rover did not re-establish communications
following the Martian winter. f
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Month in
History
October
1: The inauguration of the National Aeronautics
and Space Administration in 1958. NASA
replaced the older National Advisory
Committee on Aeronautics (NACA).
1: Arthur C. Clark first proposed
geosynchronous satellites in the British
magazine, Wireless World, in 1945.
2: Germany launched the first rocket to reach
space in 1942. The vehicle was a liquid
fueled A-4 predecessor to the V-2.
4: Sputnik 1, the first artificial satellite of the
earth, was launched by the USSR on this
date in 1957.
5: Robert Goddard, the first person to
construct a working liquid fuel rocket, was
born in 1882.
5: NACA first recommended inauguration
of airmail service in 1916.
6: The Ulysses spacecraft was launched in
1990 to study the polar regions of the sun.
7: The Soviet spacecraft, Luna 3, became the
first craft to return pictures of the far side
of the moon in 1959.
8: Enjar Hertzsprung who, along with Henry
Norris Russell, developed the graphical
relationship of stellar properties that we
call the Hertzsprung-Russell diagram, was
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born in 1873.
10: Triton, the first known satellite of Neptune,
was discovered by W. Lassell in 1846.
11: The first manned mission in the Apollo
program, Apollo 7, was launched on a test
flight into low earth orbit in 1968. The crew
consisted of Walter M. Schirra, Donn F.
Eisele, and Walter Cunningham.
12: Christopher Columbus’ first expedition
landed on what is now known as Watling
Island in San Salvador in 1492.
13: Robert Goddard launched a test rocket
which reached a 1700 foot altitude using
a simplified combustion chamber. The
rocket had a length of almost 8 feet and a
diameter of a foot in 1931.
14: Air Force Col. Charles “Chuck” Yeager
became the first person to exceed the speed
of sound in the Bell X-1 on this date in
1947. He achieved a speed of 670 mph at
an altitude of 29,528 ft.
18: The Galileo mission to study Jupiter was
launched in 1989.
18: World speed record of 223 mph was set
by Brig. General William Mitchell in 1921.
22: A Soviet spacecraft, Venera 9, returned
the first photograph from the surface of
Venus in 1975. The craft was on the surface
for only 53 minutes before it succumbed
to the extreme conditions. Only the one
photograph was returned.
29: Enos, the chimp, became the first primate
to orbit the Earth. This was the last premanned flight of the Mercury capsule as
he completed two orbits before returning
to earth in 1961. 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

October

Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit Elev.
Pluto
Sagittarius
5:25 pm (35°)
Ceres
Aquarius
10:42 pm (35°)
Eris
Cetus
12:48 am (50°)
MakeMake Coma Berenices 11:46 am (80°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
12:53 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 in the evening sky Eris ("EE-ris"), MakeMake (mah-keh-mahsetting about an hour after the sun at the keh) and Haumea, like most Plutoids, require a
end of the month. Superior conjunction professional sized telescope. Transit times and
(far side of the sun) occurred on September altitudes (from Las Vegas) are when the object
28. Greatest eastern elongation will occur is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
on November 14.
Venus. Venus is in the evening sky setting
about an hour after the sun at the end of
The Moon
the month. Superior conjunction on the
Each day the moon rises about one hour
far side of the sun occurred on August 16.
It will be prominent in the evening sky for later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
the rest of the year.
and sets with the sun. The first quarter moon
Mars. Mars, near the Cancer-Leo border, is rises at about noon and sets near midnight.
visible in the morning sky before sunrise. The full moon is opposite the sun in the sky
Look for Mars rising about four hours and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
before the sun.
sets near noon. Perigee is when the moon is
Jupiter. Jupiter, in Aries, rises in the early closest to the earth and apogee is when it is
evening. Opposition (opposite the sun from farthest. The distance varies by ±6% from
the earth) occurs on October 28.
the average.
Saturn. Saturn, in Virgo, is too close in direction
to the sun to be seen. Conjunction on the
far side of the sun occurs on October 13.
Uranus. Uranus, in Pisces, is in the sky most
of the night. Opposition occurred on
September 25.
Neptune. Neptune, in Aquarius, is visible
in the southeast after sunset. It is high in
the south by 9 pm. The waxing gibbous
moon will be about 5° above Neptune on
the evening of October 7.

New Moon
First quarter
Full Moon
Last quarter
New Moon

Sep. 27
Oct. 3
Oct. 11
Oct. 19
Oct. 26

4:09 am pdt
8:15 pm
7:06 pm
8:30 pm
12:56 pm

Perigee
Apogee
Perigee

Sep. 27
Oct. 12
Oct. 26

6:02 pm pdt
4:44 am
5:27 am

There will be only one more lunar
eclipse visible from Nevada this year near
moon set on the morning of Dec. 10. f
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The Sun

Date
Oct. 1
Oct. 4
Oct. 7
Oct. 10
Oct. 13
Oct. 16
Oct. 19
Oct. 22
Oct. 25
Oct. 28
Oct. 31

Las Vegas

Sunrise
6:36 am pdt
6:38
6:41
6:43
6:46
6:48
6:51
6:54
6:57
6:59
7:02

Sunset
6:24 pm pdt
6:20
6:16
6:12
6:08
6:04
6:00
5:56
5:52
5:49
5:46
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Day
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.

Meteor Showers
Two meteor showers normally occur during
the month of October.
Meteors from the Draconid shower first start
appearing at the beginning of the month. By
Oct. 9, the shower reaches its maximum and
then slowly declines over the next week or so.
At the peak of the Draconid shower, as many
as 500 meteors per hour can be seen, though
that rich a shower is rare. Since the moon is
at full phase on the 11th, it will interfere some
with this shower.
The Draconid shower gets it name from the
constellation of Draco. The meteors from this
shower, though they can be seen anywhere in
the sky, appear to radiate out from Draco. All
shower meteorites are small particles of debris
from comets. None of these particles survive
burning up in our atmosphere.
Orionid meteors can be seen for several days
on either side of Oct. 20. About 30 meteors
can be seen each hour from this shower. The
moon will interfere with this shower because
the third quarter moon occurs on Oct. 19 and
will be bright and up during the morning hours.
Meteors are best seen after midnight and
away from city lights. As the earth travels
around the sun, observers are on the leading
side of the earth after midnight. More meteors
are seen as the earth overtakes the particles in

Date
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Oct. 4
Oct. 7
Oct. 10
Oct. 13
Oct. 16
Oct. 19
Oct. 22
Oct. 25
Oct. 28
Oct. 31

Reno

Sunrise
6:55 am pdt
6:58
7:01
7:04
7:07
7:10
7:13
7:16
7:20
7:23
7:26

Sunset
6:42 pm pdt
6:37
6:32
6:28
6:23
6:19
6:15
6:10
6:06
6:03
5:59
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the stream. During a meteor shower, meteors
can be seen anywhere in the sky. Because
the meteors are traveling on parallel paths,
perspective makes their paths appear to come
from one particular direction in space.
If you trace back the paths of the meteors
from a shower, the paths cross at one place
called the radiant. The location of the radiant
gives the name for the shower. The Draconid
meteors all trace back to the constellation
of Draco in the northern sky. Likewise, the
radiant for the Orionid shower is in Orion.
Meteor showers are caused by comet debris
that circles the sun in the same orbit as the
comet producing the debris. The Draconid
shower is caused by the debris of Comet
Giacobini-Zinner. The Orionids trace their
origin to Comet Halley. The Orionid meteors
are called a stream shower because the debris
is scattered uniformly around the orbit. This
makes the shower appear similar each year.
The Draconid shower is a swarm shower.
While there is some debris spread around the
orbit, there are concentrations, or swarms,
along portions the orbit. This year, we may
see the spectacular shower that can occur when
a major concentration of material is crosses
the earth’s orbit. There is some promise of
a swarm intersecting the earth on October
8, 2011. f
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The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
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Contact us at:
The Planetarium - S1A

Fleischmann Planetarium
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