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Opportunity Begins
Sustained Exploration
Inside Crater
(NASA/JPL) NASA's Mars Exploration Rover
Opportunity finished the last step of a test inand-out maneuver checking wheel slippage at
the rim of Victoria Crater in September. Then
the rover immediately drove back into the crater
as the start of a multi-week investigation on
the big bowl's inner slope.
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Opportunity started the day with just two of
its six wheels inside the rim of Victoria Crater
and ended the day's driving about six meters
(20 feet) inside the rim.
The mission's first destination inside the
crater is a light-toned layer of exposed rock
that may preserve evidence of interaction
between the Martian atmosphere and surface
from millions of years ago. Victoria exposes
a taller stack of ancient rock layers than any
crater Opportunity has previously visited
during the rover's nearly 44 months on Mars.
The mission was originally planned for three
months.
"We want to maintain a safe egress route
out of the crater for Opportunity, and by
completing the back-up drive over the sand
ripple at the rim, we have confirmed that we
have one," said John Callas, Mars rover project
manager at NASA's Jet Propulsion Laboratory,
Pasadena, Calif. "Opportunity is now
exploring the interior of Victoria
Crater." f
After a finishing an in-and-out maneuver to check wheel slippage
near the rim of Victoria Crater,
NASA's Mars Exploration Rover
Opportunity re-entered the crater
during the rover's 1,293rd Martian
day, or sol, (Sept. 13, 2007) to begin a long exploration of the inner
slope. Opportunity's front hazardidentification camera recorded this
wide-angle view looking down into
and across the crater at the end of
the day's drive. The rover's position
was about 20 feet inside the rim, in
the "Duck Bay" alcove of the crater.
[NASA/JPL]
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Saturn's Moon Iapetus
Is the Yin/Yang of the
Solar System
(NASA/JPL/SSI) Scientists on the Cassini
mission to Saturn are poring through hundreds
of images returned from the Sept. 10 flyby
of Saturn's two-toned moon Iapetus. Initial
pictures returned show the moon's yin and
yang, a white hemisphere resembling snow,
and the other as black as tar.
Images show a surface that is heavily cratered,
along with the mountain ridge that runs along
the moon's equator. Many of the close-up
observations focused on studying the strange
12 mile high mountain ridge that gives the
moon a walnut-shaped appearance.
"The images are really stunning," said
Tilmann Denk, Cassini imaging scientist at
the Free University in Berlin, Germany, who
was responsible for the imaging observation
planning. "Every new picture contained its
own charm. I was most pleased about the
images showing huge mountains rising over
the horizon. I knew about this scenic viewing
opportunity for more than seven years, and
now the real images suddenly materialized."
This flyby was nearly 100 times closer to
Iapetus than Cassini's 2004 flyby, bringing
the spacecraft to about 1,000 miles from the
surface. The moon's irregular walnut shape,
the mountain ridge that lies almost directly on
the equator and Iapetus' brightness contrast
are among the key mysteries scientists are
trying to solve.
"There's never a dull moment on this mission," said Bob Mitchell, Cassini program
manager, NASA's Jet Propulsion Laboratory,
Pasadena, Calif. "We are very excited about
the stunning images being returned. There's
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from:

Iapetus with its very bright and very dark regions. Note the equatorial ridge that extends
entirely around this moon giving it a walnut-like
appearance. [NASA/JPL/SSI]

plenty here to keep many scientists busy for
many years."
"Our flight over the surface of Iapetus was
like a non-stop free fall, down the rabbit hole,
directly into Wonderland! Very few places in
our solar system are more bizarre than the

Cassini surveys a bright landscape coated by
dark material on Iapetus. This image shows
terrain in the transition region between the
moon’s dark leading hemisphere and its bright
trailing hemisphere. [NASA/JPL/SSI]
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This stunning close-up view shows mountainous terrain that reaches about 6 miles high
along the unique equatorial ridge of Iapetus.
[NASA/JPL/SSI]

patchwork of pitch dark and snowy bright
we've seen on this moon," said Carolyn Porco,
Cassini imaging team leader at the Space Science Institute, Boulder, Colo.
The return of images and other data was
delayed initially due to a galactic cosmic ray hit
which put the spacecraft into a precautionary
state called safe mode. This occurred after the
spacecraft had placed all of the flyby data on its
data recorders and during the first few minutes
after it began sending the data home. The data
flow resumed later that day and concluded on
the following day. The spacecraft is operating normally and its instruments returned to
normal operations in a few days.
"Iapetus provides us a window back in time,
to the formation of the planets over four billion
years ago. Since then its icy crust has been
cold and stiff, preserving this ancient surface
for our study," said Torrence Johnson, Cassini
imaging team member at JPL.
Cassini's multiple observations of Iapetus
will help to characterize the chemical composition of the surface; look for evidence of a
faint atmosphere or erupting gas plumes; and
map the nighttime temperature of the surface.

This broader view shows the mountainous
ridge that extends around the equatorial bulge
of Iapetus. The ridge reaches about 6 miles
high. Iapetus is the only known moon with
this striking feature. [NASA/JPL/SSI]

These and other results will be analyzed in the
weeks to come.
Iapetus flyby images are available at: http://
www.nasa.gov/cassini and http://saturn.jpl.
nasa.gov and http://ciclops.org .
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 mission for
NASA's Science Mission Directorate, Washington, D.C. 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
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Hubble Captures Stars
Going Out in Style
(NASA/STScI) The colorful, intricate
shapes in these NASA Hubble Space Telescope
images reveal how the glowing gas ejected
by dying Sun-like stars evolves dramatically
over time.
These gaseous clouds, called planetary nebulae, are created when stars in the last stages
of life cast off their
outer layers into
space. Ultraviolet
light from the remnant star makes the
material glow. Planetary nebulae last for
only 10,000 years, a
fleeting episode in
the 10-billion-year
lifespan of Sun-like
stars.
The name planetary nebula has
nothing to do with
planets. They got
their name because
their round shapes
resembled planets
when seen through
the small telescopes
of the eighteenth century.
The Hubble images show the evolution of
planetary nebulae, revealing how they expand
in size and change temperature over time. A
young planetary nebula, such as He 2-47 (top
left), for example, is small and is dominated
by relatively cool, glowing nitrogen gas. In
the Hubble images, the red, green, and blue
colors represent light emitted by nitrogen,
hydrogen, and oxygen, respectively.
Over thousands of years, the clouds of
gas expand away and the nebulae become
larger. Energetic ultraviolet light from the
star penetrates more deeply into the gas, causing the hydrogen and oxygen to glow more
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prominently, as seen near the center of NGC
5315. In the older nebulae, such as IC 4593
(bottom left) and NGC 5307 (bottom right)
hydrogen and oxygen appear more extended
in these regions, and red knots of nitrogen
are still visible.
These four nebulae all lie in our Milky Way
Galaxy. Their distances from Earth are all about
7,000 light-years. The snapshots were taken
with Hubble's Wide Field Planetary Camera
2 in 2007. Like snowflakes, planetary nebulae
show a wide variety
of shapes, indicative of the complex
processes that occur
at life's end.
He 2-47, (top,
left) is dubbed the
"starfish" because
of its shape. The
six lobes of gas
and dust, which
resemble the legs
of a starfish, suggest
that He 2-47 puffed
off material at least
three times in three
different directions.
Each time, the star
fired off a narrow
pair of opposite jets
of gas. He 2-47 is in
the southern constellation Carina.
NGC 5315, the chaotic-looking nebula at
top, right, reveals an x-shaped structure. This
shape suggests that the star ejected material
in two different outbursts in two distinct directions. Each outburst unleashed a pair of
diametrically opposed outflows. NGC 5315
lies in the southern constellation Circinus.
IC 4593 (bottom left) is in the northern
constellation Hercules.
NGC 5307 (bottom right) displays a spiral
pattern, which may have been caused by the
dying star wobbling as it expelled jets of gas in
different directions. NGC 5307 resides in the
southern constellation Centaurus. f
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"Lego-Block" Galaxies
in Early Universe
(NASA/STScI/SSC) NASA's Hubble and
Spitzer Space Telescopes have joined forces to
discover nine of the smallest, faintest, most
compact galaxies ever observed in the distant
universe. Blazing with the brilliance of millions
of stars, each of the newly discovered galaxies
is a hundred to a thousand times smaller than
our Milky Way Galaxy.
"These are among the lowest mass galaxies
ever directly observed in the early universe,"
says Nor Pirzkal of the Space Telescope Science
Institute and
the European
Space Agency.
The conventional model
for galaxy evolution predicts
that small galaxies in the
early universe
evolved into
the massive
galaxies of today by coalescing. These
nine Legolike "building
block" galaxies initially
detected by
Hubble likely
contributed to
the construction of the
universe as we
know it.
Pirzkal was
surprised to
find that the galaxies' estimated masses were
so small. Hubble's cousin observatory, NASA's
Spitzer Space Telescope was called upon to
make precise determinations of their masses.
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The Spitzer observations confirmed that these
galaxies are some of the smallest building
blocks of the universe.
These young galaxies offer important new
insights into the universe's formative years, just
one billion years after the Big Bang. Hubble
detected sapphire blue stars residing within
the nine pristine galaxies. The youthful stars
are just a few million years old and are in the
process of turning Big Bang elements (primarily
hydrogen and helium) into heavier elements.
The stars have probably not yet begun to pollute the surrounding space with elemental
products forged within their cores.
"While blue light seen by Hubble shows the
presence of
young stars,
it is the absence of infrared light in
the sensitive
Spitzer images that was
conclusive in
showing that
these are truly
young galaxies
without an
earlier generation of stars,"
says Sangeeta
Malhotra of
Arizona State
University in
Tempe, Ariz.,
one of the investigators.
The galaxies were first
identified by
James Rhoads
of Arizona
State University and Chun Xu of the Shanghai Institute
of Technical Physics in Shanghai, China, by
their prominent and energetic light coming
from glowing hydrogen. Three of the galaxies
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appear to be slightly disrupted, rather than
being shaped like rounded blobs, they appear
stretched into tadpole-like shapes. This is a
sign that they may be interacting and merging with neighboring galaxies to form larger,
cohesive structures.
The galaxies were observed in the Hubble Ultra
Deep Field (HUDF) with Hubble's Advanced
Camera for Surveys and the Near Infrared
Camera and Multi-Object Spectrometer.
Observations were also done with Spitzer's
Infrared Array Camera and the European
Southern Observatory's Infrared Spectrometer
and Array Camera. 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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NASA Orbiter Finds
Possible Cave
Skylights on Mars
(NASA/JPL) NASA's Mars Odyssey spacecraft
has discovered entrances to seven possible caves
on the slopes of a Martian volcano. The find
is fueling interest in potential underground
habitats and sparking searches for caverns
elsewhere on the Red Planet.
Very dark, nearly circular features ranging in diameter from about 330 to 820 feet
puzzled researchers who found them in images taken by NASA's Mars Odyssey and Mars
Global Surveyor orbiters. Using Mars Odyssey's
infrared camera to check the daytime and
nighttime temperatures of the circles, scientists
concluded that they could be windows into
underground spaces.
Evidence that the holes may be openings to
cavernous spaces comes from the temperature
differences detected from infrared images taken
in the afternoon and in the pre-dawn morn-

2007

onOrbit

Page 9

ing. From day to night, temperatures of the
holes change only about one-third as much
as the change in temperature of surrounding
ground surface.
"They are cooler than the surrounding
surface in the day and warmer at night," said
Glen Cushing of the U.S. Geological Survey's
Astrogeology Team and of Northern Arizona
University, Flagstaff, Ariz. "Their thermal
behavior is not as steady as large caves on
Earth that often maintain a fairly constant
temperature, but it is consistent with these
The Astronomy Store features items for
being deep holes in the ground."
sale that are of interest to the patrons of
A report of the discovery of the possible
The Planetarium. We carry a wide variety
cave skylights by Cushing and his co-authors
of novelties, toys and observing aids with a
was published online recently by the journal
space or astronomical theme. When patrons
Geophysical Research Letters.
obtain their tickets to planetarium shows,
"Whether these are just deep vertical shafts
they can also purchase a variety of astroor openings into spacious caverns, they are
nomically oriented items. Friends of The
entries to the subsurface of Mars," said coPlanetarium receive a 10% discount.
author Tim Titus of the U.S. Geological Survey
in Flagstaff. "Somewhere on Mars, caves might are at some of the highest altitudes on the
provide a protected niche for past or current planet, on a volcano named Arsia Mons near
life, or shelter for humans in the future."
Mars' tallest mountain.
The discovered holes, dubbed "Seven Sisters,"
"These are at such extreme altitude, they
are poor candidates either for use as human
Image opposite: Seven very dark holes on habitation or for having microbial life," Cushing
the north slope of a Martian volcano have said. "Even if life has ever existed on Mars, it
been proposed as possible cave skylights, may not have migrated to this height."
The new report proposes that the deep
based on day-night temperature patterns
suggesting they are openings to subsurface holes on Arsia Mons probably formed as
spaces. These six excerpts of images taken in underground stresses around the volcano
visible-wavelength light by the Thermal Emis- caused spreading and faults that opened spaces
sion Imaging System camera on NASA's Mars beneath the surface. Some of the holes are in
Odyssey orbiter show the seven openings. line with strings of bowl-shaped pits where
Solar illumination comes from the left in each surface material has apparently collapsed to
frame. The volcano is Arsia Mons, at 9° south fill the gap created by a linear fault.
latitude, 239° east longitude. The features
The observations have prompted researchers
have been given informal names to aid com- using Mars Odyssey and NASA's newer Mars
parative discussion. They range in diameter Reconnaissance Orbiter to examine the Seven
from about 330 feet to about 740 feet. The Sisters. The goal is to find other openings
candidate cave skylights are (A) "Dena," (B) to underground spaces at lower elevations
"Chloe," (C) "Wendy," (D) "Annie," (E) "Abby" that are more accessible to future missions
(left) and "Nikki," and (F) "Jeanne." Arrows to Mars.
signify north and the direction of illumination.
"The key to finding these was looking for
[NASA/JPL-Caltech/ASU/USGS]
temperature anomalies at night, warm spots,"
said Phil Christensen of Arizona State Uni-

The Astronomy
Store

The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
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3 images in different wavelengths showing same patch of Martian ground, centered on a
possible cave called Annie. Each of the three images in this set covers the same patch of
Martian ground, centered on a possible cave skylight informally called "Annie," which has
a diameter about double the length of a football field. The left image was taken in visiblewavelength light. The other two were taken in thermal infrared wavelengths, indicating the
relative temperatures of features in the image. The center image is from mid-afternoon.
The hole is warmer than the shadows of nearby pits to the north and south, while cooler
than sunlit surfaces. The thermal image at right was taken in the pre-dawn morning, about
4 a.m. local time. At that hour, the hole is warmer than all nearby surfaces. [NASA/JPLCaltech/ASU/USGS]

versity, Tempe, principal investigator for the
Thermal Emission Imaging System on Mars
Odyssey. That instrument produced both
visible-light and infrared images researchers
used for examining the possible caves.
"No other instrument at Mars could give
the thermal information crucial to this research," said the project scientist for Mars
Odyssey, Jeffrey Plaut of NASA's Jet Propulsion
Laboratory, Pasadena, Calif. "This is a great
example of the exciting discoveries Odyssey
continues to make." Mars Odyssey reached
Mars in 2001, years before any of the other

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/

spacecraft currently examining the planet. Its
predecessor, Mars Global Surveyor, ended its
mission last year.
Mars Odyssey is managed by JPL, a division
of the California Institute of Technology, Pasadena, for NASA's Science Mission Directorate,
Washington. Lockheed Martin Space Systems,
Denver, is the prime contractor for the project
and built the spacecraft. The orbiter's Thermal
Emission Imaging System was developed by
Arizona State University, Tempe, in collaboration with Raytheon Santa Barbara Remote
Sensing, Santa Barbara, Calif., and is operated
by Arizona State University. f

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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Orphan Stars Found in
Long Galaxy Tail
(NASA/CXC) Astronomers have found
evidence that stars have been forming in a
long tail of gas that extends well outside its
parent galaxy. This discovery suggests that such
"orphan" stars may be much more prevalent
than previously thought.
The comet-like tail was observed in X-ray
light with NASA's Chandra X-ray Observatory and in optical light with the Southern
Astrophysical Research (SOAR) telescope
in Chile. The feature extends for more than
200,000 light years and was created as gas was
stripped from a galaxy called ESO 137-001
that is plunging toward the center of Abell
3627, a giant cluster of galaxies.
"This is one of the longest tails like this we
have ever seen," said Ming Sun of Michigan
State University, who led the study. "And, it
turns out that this is a giant wake of creation,
not of destruction."
The observations indicate that the gas in
the tail has formed millions of stars. Because
the large amounts of gas and dust needed to
form stars are typically found only within
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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.

galaxies, astronomers have previously thought
it unlikely that large numbers of stars would
form outside a galaxy.
"This isn't the first time that stars have
been seen to form between galaxies," said
team member Megan Donahue, also of MSU.
"But the number of stars forming here is
unprecedented."
The evidence for star formation in this tail
This composite image of X-ray and optical light
includes
29 regions of ionized hydrogen glowshows a tail that has been created as a galaxy
ing
in
optical
light, thought to be from newly
plunges into a cluster, shedding material and
formed stars. These regions are all downstream
forming stars behind it. [NASA/CXC]
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The comet-like tail behind the galaxy ESO 137-001 is clearly shown in this Chandra X-ray
Observatory image. The 70,000 light year long tail was created as gas was stripped from
ESO 137-001 while it plunges toward the center of Abell 3627, a giant cluster of galaxies.
Cool gas from the galaxy, only seen in optical images, is mixed in with hot gas from the
cluster as seen in X-rays. [NASA/CXC]

of the galaxy, located in or near the tail. Two
Chandra X-ray sources are near these regions,
another indication of star formation activity.
The researchers believe the orphan stars formed
within the last 10 million years or so.
The stars in the tail of this fast-moving
galaxy, which is some 220 million light years
away, would be much more isolated than the
vast majority of stars in galaxies.
"By our galactic standards, these are extremely
lonely stars," said Mark Voit, another team
member from MSU. "If life was to form out
there on a planet a few billion years from now,
they would have very dark skies."
The gas that formed the orphan stars was
stripped out of its parent galaxy by the pressure
induced by the motion of the galaxy through
the multimillion degree gas that pervades
the intergalactic space of the galaxy cluster.
Eventually most of the gas will be scoured
from the galaxy, depleting the raw material
for new stars, and effectively stopping further

star formation in the galaxy.
This process may represent an important
but short-lived stage in the transformation
of a galaxy. Although apparently rare in the
present-day universe, galactic tails of gas and
orphan stars may have been more common
billions of years ago when galaxies were younger
and richer in star-forming gas.
These results will appear in the December
10th issue of The Astrophysical Journal. NASA's
Marshall Space Flight Center, Huntsville, Ala.,
manages the Chandra program for the agency's
Science Mission Directorate. The Smithsonian
Astrophysical Observatory controls science
and flight operations from the Chandra Xray Center in Cambridge, Mass. The SOAR
(Southern Astrophysical Research Telescope)
is a joint project of Michigan State University,
Conselho Nacional de Pesquisas Científicas e
Tecnológicas (CNPq-Brazil), The University of
North Carolina at Chapel Hill, and the National
Optical Astronomy Observatory. f
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Month in
History
November
1: The then most distance known minor
planet, Chiron, discovered on this date in
1977. Chiron’s orbit ranges between the
orbit of Saturn and the orbit of Uranus.
(Several new objects, similar to Chiron,
were later discovered on orbits well beyond
that of Pluto.)
2: Harlow Shapley, who first demonstrated
the location of the center of the galaxy, was
born in 1885.
3: The dog Laika, was the first animal to orbit
the earth. Laika was launched in Sputnik 2
by the USSR on this date in 1957.
7: Robert Goddard, the first person to
construct a working liquid fuel rocket,
demonstrated a tube-launched, solid-fuel
rocket in 1918.
8: Edmund Halley, who first predicted the
return of the comet that bears his name,
was born in 1656.
12: The space shuttle Columbia became the
first manned spacecraft to be flown by a
crew for the second time in 1981.
13: Mariner 9 entered orbit around Mars on
this day in 1971 to be come the first vehicle
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to orbit another planet.
15: The English astronomer William Herschel
was born on this day in 1738.
15: The Lewis and Clark expedition completed
its mission across the North American
continent when it reached the Pacific
Ocean in 1805.
16: The first intentional interstellar message
was transmitted towards the stars in 1974
from the Arecibo radio telescope.
20: Edwin Hubble, who developed a method
of describing galaxies and discovered the
expansion of the Universe, was born in 1889.
The Space Telescope was named for him.
21: Jean Pilâtre de Rozier, King Louis XVI’s
historian, made the first manned balloon
ascent in 1783. He flew a hot-air balloon,
built by the Montgolfier brothers, to a
height of 80 feet.
24: In 1642, Abel Tasman was the first European
to land in what was later called Tasmania,
New Zealand.
26: France became the third country to
successfully launch an artificial satellite
in 1965.
27: The USSR became the first country to
place an object on another planet when a
capsule from the Mars 2 spacecraft impacted
on Mars in 1971.
29: Richard Byrd became the first person to
complete an aerial crossing of the South
Pole in 1929.
29: Mercury 5 was launched into earth orbit
carrying the chimpanzee Enos 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

November

first quarter moon will be halfway between
Uranus and Neptune on the evening of
November 17.
Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Sagittarius
2:21 pm (35°)
All times are Pacific Daylight Time. Rise and Pluto
Taurus
11:31 pm (60°)
set times are for the astronomical horizon at Ceres
Eris
Cetus
10:08 pm (47°)
Las Vegas or Reno as noted.
All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
The Planets
Pluto usually requires a telescope of at least
Mercury. Mercury is visible in the morning 12" diameter. Eris ("EE-ris", formerly 2003
sky rising shortly before the sun. Greatest UB313), like most Trans-Neptunian objects,
Western elongation (19°) occurs on requires a professional sized telescope. Transit
November 8 when Mercury is rising at its time and altitude (from Las Vegas) are when
earliest about 90 minutes before the sun. the object is at its highest in the southern
sky. Pluto will be on the far side of the sun
Venus. Venus is visible in the morning sky
(conjunction) on December 21. f
rising about three hours before the sun. On
the morning of November 5, Venus will be
3° north of the waning crescent moon.
The Moon

Mars. Mars is in Gemini. Look for the red
Each day the moon rises about one hour
planet to rise in the late evening. The waning later than the day before. The New Moon (not
gibbous moon is less than 2° north of Mars visible) is in the direction of the sun and rises
as they rise on November 26.
and sets with the sun. The first quarter moon
Jupiter. Jupiter, in Ophiuchus, is very low in the rises at about noon and sets near midnight.
southwest in the early evening. It sets soon The full moon is opposite the sun in the sky
after the sun. Jupiter will reach conjunction and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
(far side of the sun) on December 23.
sets near noon. Perigee is when the moon is
Saturn. Saturn, in the constellation of Leo, closest to the earth and apogee is when it is
is rising near midnight. Saturn will be just farthest. The distance varies by ±6% from
2° to the left of the last quarter moon as the average.
they rise together just before midnight on
Last quarter Nov. 1
2:18 pm pdt
the last evening of the month.
New Moon Nov. 9
3:03 pm pst
Uranus. Uranus is in the constellation of
First quarter Nov. 17
2:33 pm
Aquarius where it is visible in small
Full Moon
Nov. 24
6:30 am
telescopes for first half of the night. It is
Last
quarter
Dec.
1
4:44 am
high in the south in the early evening and
set near midnight.
Neptune. Neptune, in Capricornus, is setting
about an hour before Uranus. Like Uranus,
it is in the sky virtually all evening. The

Perigee
Apogee
Perigee

Oct. 26
Nov. 9
Nov. 23

4:52 am pdt
4:33 am pst
4:13 pm
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Date
Nov. 1
Nov. 4
Nov. 7
Nov. 10
Nov. 13
Nov. 16
Nov. 19
Nov. 22
Nov. 25
Nov. 28
Nov. 30

Las Vegas

Sunrise
7:04 am pdt
6:07 am pst
6:10
6:13
6:16
6:19
6:22
6:25
6:28
7:31
7:33

Sunset
5:44 pm pdt
4:41 pm pst
4:38
4:36
4:33
4:31
4:30
4:28
4:27
4:26
4:26
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Day
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Sun.
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Sat.
Tue.
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Mon.
Thu.
Sun.
Wed.
Fri.

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

Reno

Sunrise
7:28 am pdt
6:32 am pst
6:35
6:38
6:42
6:45
6:49
6:52
6:55
6:58
7:00

Sunset
5:57 pm pdt
4:54 pm pst
4:51
4:48
4:45
4:43
4:41
4:39
4:37
4:36
4:35

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

Daylight Savings Time Ends
Daylight Savings Time ends on the first
Sunday in November. The official change
from Daylight Savings Time to Standard Time
occurs at 2:00 am on November 4. For Nevada,
2:00 am Pacific Daylight Time becomes 1:00
am Pacific Standard Time.
Unofficially, most Nevadans will set their
clocks back one hour when they go to bed
on Saturday evening November 3.
Daylight Savings Time was created nearly
100 years ago, when it was noticed that the
Summer sunrise came over one hour before
the average person awoke in the morning. By
moving the clock ahead one hour in the Spring,
sunrise (by the clock) would occur an hour
later. This also meant the evening sunset was
an hour later. Since we live by our clocks and
not the sun, this has the effect of moving an
hour of sunlight from the morning (where it
isn’t useful) into the evening (where it is).
Daylight Savings Time is not used during the winter because the morning sunrise
would occur too late. In Las Vegas, Daylight
Savings Time in December would mean that
the sun would not rise until after 8:00 am by
the clock.
In the Uniform Time Act of 1966, Congress
gave the right to the states to determine if
they were individually to use Daylight Savings

November 4

Time. Arizona chose not to use Daylight Savings Time. This is why Nevada and Arizona
keep the same time in the Summer and are
one hour different in the winter. For any
time zone, Daylight Savings Time is the same
as Standard Time in the zone to the east. If
you check the two clocks at Hoover Dam in
the Summer, the Arizona Time and Nevada
Time clocks read the same. In the Winter, the
Arizona Time clock is one hour later than the
Nevada Time clock.
The Energy Policy Act of 2005 will extend
the end of Daylight Saving time from the
last Sunday in October to the first Sunday in
November starting in 2007. 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 (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/

