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Quintet of Moons
(NASA/JPL) A quintet of Saturn's moons
come together in the Cassini spacecraft's field
of view for this portrait.
Janus (179 kilometers, or 111 miles across)
is on the far left. Pandora (81 kilometers, or
50 miles across) orbits between the A ring and
the thin F ring near the middle of the image.
Brightly reflective Enceladus (504 kilometers,
or 313 miles across) appears above the center
of the image. Saturn's second largest moon,
Rhea (1,528 kilometers, or 949 miles across),
is bisected by the right edge of the image. The
smaller moon Mimas (396 kilometers, or 246
miles across) can be seen beyond Rhea also
on the right side of the image.
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This view looks toward the northern, sunlit
side of the rings from just above the ring
plane. Rhea is closest to Cassini here. The
rings are beyond Rhea and Mimas. Enceladus
is beyond the rings.
The image was taken in visible green light
with the Cassini spacecraft narrow-angle
camera on July 29, 2011. The view was
acquired at a distance of approximately 1.1
million kilometers (684,000 miles) from Rhea
and 1.8 million kilometers (1.1 million miles)
from Enceladus. Image scale is 7 kilometers
(4 miles) per pixel on Rhea and 11 kilometers
(7 miles) per pixel on Enceladus.
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, Washington, D.C. 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
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Hubble Offers a
Dazzling View of the
'Necklace' Nebula
(NASA/STScI) A giant cosmic necklace glows
brightly in this NASA Hubble Space Telescope
image.
The object, aptly
named the
Necklace
Nebula, is
a recently
discovered
planetary
nebula, the
glowing remains of an
o r d i n a r y,
Sun-like
star. The
nebula consists of a
bright ring,
measuring
12 trillion
miles across,
dotted with
d e n s e ,
bright knots
of gas that
resemble
diamonds
in a necklace. The
knots glow
brightly due to absorption of ultraviolet light
from the central stars.
A pair of stars orbiting very close together
produced the nebula, also called PN G054.2onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium
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03.4. About 10,000 years ago one of the aging
stars ballooned to the point where it enveloped
its companion star. This caused the larger star
to spin so fast that much of its gaseous envelope expanded into space. Due to centrifugal
force, most of the gas escaped along the star's
equator, producing a dense ring. The embedded bright knots are the densest gas clumps
in the ring.
The stars
are furiously whirling
around each
other, completing an
orbit in a
little more
than a day.
For comparison,
M e r c u r y,
the closest
planet to the
Sun, takes 88
days to orbit
the Sun.
The Necklace Nebula
is located
15,000 lightyears away
in the constellation
Sagitta (the
Arrow). In
this composite image, taken
on July 2, 2011, Hubble's Wide Field Camera 3
captured the glow of hydrogen (blue), oxygen
(green), and nitrogen (red). f
Coming on PBS NOVA, Brian Greene's
The Fabric of the Cosmos. A four part
series starting November 2, 2011. Check
your local listings for the time.
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Unprecedented View
of Supersonic Jets
from Young Stars
(NASA/STScI) Stars aren't shy about
sending out birth announcements. They
fire off energetic jets of glowing gas traveling
at supersonic speeds in opposite directions
through space.
Although astronomers for decades have
looked at still pictures of stellar jets, they now
can watch movies of them, thanks to NASA's
Hubble Space Telescope.
A diverse team of scientists led by astronomer
Patrick Hartigan of Rice University in Houston,
Texas, has collected enough high-resolution
Hubble images over a 14-year period to stitch
together time-lapse movies of young jets
ejected from three stars.
The moving pictures offer a unique view of
stellar phenomena that move and change over
just a few years. Most astronomical processes
change over time scales that are much longer
than a human lifetime.
The movies reveal the motion of the speedy
outflows as they tear through their interstellar
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environments. Never-before-seen details in the
jets' structure include knots of gas brightening
and dimming over time and collisions between
fast-moving and slow-moving material,
creating glowing arrowhead features. These
phenomena are providing clues about the
final stages of a star's birth, offering a peek
at how our Sun behaved 4.5 billion years ago.
"For the first time we can actually observe
how these jets interact with their surroundings
by watching these time-lapse movies," said
Hartigan. "Those interactions tell us how
young stars influence the environments out
of which they form. With movies like these,
we can now compare observations of jets with
those produced by computer simulations and
laboratory experiments to see what aspects
of the interactions we understand and what
parts we don't understand."
Hartigan's team's results appeared in the July
20, 2011, issue of The Astrophysical Journal.
Jets are an active, short-lived phase of star
formation, lasting only about 100,000 years.
They are called Herbig-Haro (HH) objects,
named in honor of George Herbig and
Guillermo Haro, who studied the outflows
in the 1950's. Astronomers don't know what
role jets play in the star-formation process or
exactly how the star unleashes them.
A star forms from a collapsing cloud of
cold hydrogen gas. As the star grows, it
gravitationally attracts more matter, creating
a large spinning disk of gas and dust around
it. Eventually, planets may arise within the
disk as dust clumps together.
The disk material gradually spirals onto the
star and escapes as high-velocity jets along the
star's spin axis. The speedy jets may initially
be confined to narrow beams by the star's
powerful magnetic field. The jet phase stops
when the disk runs out of material, usually a
few million years after the star's birth.
Hartigan and his colleagues used the Wide
Field Planetary Camera 2 to study jets HH
1, HH 2, HH 34, HH 46, and HH 47. HH
1-HH 2 and HH 46-HH 47 are pairs of jets
emanating in opposite directions from single
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stars. Hubble followed the jets over three
epochs: HH 1 and HH 2 in 1994, 1997, and
2007; HH 34 in 1994, 1998, and 2007; and
HH 46 and HH 47 in 1994, 1999, and 2008.
The jets are roughly 10 times the width of
our solar system and zip along at more than
440,000 miles an hour.
All of the outflows are roughly 1,350 lightyears from Earth. HH 34, HH 1, and HH 2
reside near the Orion Nebula, in the northern
sky. HH 46 and HH 47 are in the southern
constellation Vela.
Computer software wove together the years'
worth of observations, generating movies that
show continuous motion. The movies support
previous observations revealing that the twin
jets are not ejected in a steady stream, like
water flowing from a garden hose. Instead,
they are launched sporadically in clumps. The
beaded-jet structure might be like a "ticker
tape," recording how material episodically
fell onto the star.
The movies show that the clumpy gas in
the jets is moving at different speeds like
traffic on a freeway. When fast-moving blobs
"rear-end" slower gas, bow shocks arise as the
material heats up. Bow shocks are glowing

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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waves of material similar to
waves produced by the bow of
a ship plowing through water.
In HH 2, for example, several
bow shocks can be seen where
several fast-moving clumps
bunch up like cars in a traffic
jam. In another jet, HH 34,
a grouping of merged bow
shocks reveals regions that
brighten and fade over time as
the heated material cools where
the shocks intersect.
In other areas of the jets, bow shocks form
from encounters with the surrounding dense
gas cloud. In HH 1 a bow shock appears at the
top of the jet as it grazes the edge of a dense
gas cloud. New glowing knots of material
also appear. These knots may represent gas
from the cloud being swept up by the jet, just
as a swift-flowing river pulls along mud from
the shoreline.
The movies also provide evidence that the
inherent clumpy nature of the jets begins
near the newborn stars. In HH 34 Hartigan
traced a glowing knot to within about 9 billion
miles of the star.
"Taken together, our results paint a picture
of jets as remarkably diverse objects that
undergo highly structured interactions between
material within the outflow and between
the jet and the surrounding gas," Hartigan
explained. "This contrasts with the bulk of
the existing simulations, which depict jets as
smooth systems."
The details revealed by Hubble were so
complex that Hartigan consulted with experts
in fluid dynamics from Los Alamos National
Laboratory in New Mexico, the Atomic
Weapons Establishment in England, and
General Atomics in San Diego, Calif., as well
as computer specialists from the University of
Rochester in New York. Motivated by the Hubble
results, Hartigan's team is now conducting
laboratory experiments at the Omega Laser
facility in New York to understand how
supersonic jets interact with their environment.
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Notre Dame
Astrophysicists
Identify Missing Fuel
For Galactic Star
Formation

"The fluid dynamicists immediately picked
up on an aspect of the physics that astronomers
typically overlook, and that led to a different
interpretation for some of the features we were
seeing," Hartigan explained. "The scientists
from each discipline bring their own unique
perspectives to the project, and having that
range of expertise has proved invaluable for
learning about this critical phase of stellar
evolution."
Hartigan's research team consists of
Adam Frank of the University of Rochester
in New York; John Foster and Paula Rosen
of the Atomic Weapons Establishment in
Aldermaston, England; Bernie Wilde, Rob
Coker, and Melissa Douglas of Los Alamos
National Laboratory in New Mexico; and
Brent Blue and Freddy Hansen of General
Atomics in San Diego, Calif. f

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/

(NASA/STScI/UND) The Milky Way will
have the fuel to continue forming stars, thanks
to massive clouds of ionized gas raining down
from its halo and intergalactic space. This
is the conclusion of a new study by Nicolas
Lehner and Christopher Howk, faculty in the
Department of Physics at the University of
Notre Dame. Their report, “A Reservoir of
Ionized Gas in the Galactic Halo to Sustain Star
Formation in the Milky Way,” was published
in Science on August 26.
Using the Cosmic Origins Spectrograph,
one of the newest instruments on the NASA/
ESA Hubble Space Telescope, these researchers
measured for the first time the distances to
fast-moving clouds of ionized gas previously
seen covering a large fraction of the sky.
These fast-moving clouds reside in the distant
reaches of the Milky Way and contain huge
quantities of gas.
The Milky Way would rapidly change its
gas into stars if no supply of new matter were
available to replenish the gas. Astronomers
have hypothesized that the ionized fast-moving
gas clouds could be this reservoir of gas, but it
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was not known if they were interacting with
the Milky Way.
“Our findings explain why the Milky Way
can keep having star formation,” Lehner says.
“Knowing the distances to these clouds tells
us where the gaseous fuel is for forming stars
over billions of years.”
Gas clouds can be identified and studied
because elements in the cloud absorb small
amounts of the light from a star or other light
source as it passes through a cloud on its way
to the Earth. The characteristic “fingerprint”
left in the spectrum allows astronomers to
determine the properties of the gas.
Earlier studies of these fast-moving ionized
clouds used light from quasars, which are too
far away to mark the clouds’ locations. To solve
the problem, Lehner and Howk identified 27
stars around the Milky Way, whose distances
were known, and used the Hubble to take lineof-sight readings of light coming from them.
Results from the stellar sample showed the
ionized clouds largely resided in the Milky
Way’s halo. The authors concluded that
these flows of ionized gas are within about
one Galactic radius (40,000 light years) of
Earth. The new Hubble observations revealed
the presence of ionized gas in half the stellar
sample, comparable to the fraction observed
toward more distant quasars.
The gas clouds are not uniformly distributed
around the Galaxy, but rather collected in
different areas. They cover only part of our
Galactic sky, analogous to the partial coverage
of the sky on a partly cloudy day on Earth.
This research also confirmed models that
predicted gas falling into the Milky Way slows
as it approaches. Clouds closer to the Galaxy
seem to have been decelerated and do not
move as fast as those farther away, much like
a meteorite slowing as it enters the Earth’s
atmosphere.
“We know now where is the missing fuel for
Galactic star formation.” Lehner concludes.
“We now have to learn how it got there.” f
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Weighing in on the
Dumbbell Nebula
(NASA/SSC) The Dumbbell nebula, also
known as Messier 27, pumps out infrared
light in this image from NASA's Spitzer Space
Telescope. The nebula was named after its
resemblance to a dumbbell as seen in visible
light. It was discovered in 1764 by Charles
Messier, who included it as the 27th member
of his famous catalog of nebulous objects.
Though he did not know it at the time, this
was the first in a class of objects, now known as
planetary nebulae, to make it into the catalog.

Planetary nebulae, historically named for
their resemblance to gas-giant planets, are now
known to be the remains of stars that once
looked a lot like our sun. When sun-like stars
die, they puff out their outer gaseous layers.
These layers are heated by the hot core of the
dead star, called a white dwarf, and shine with
infrared and visible-light colors. Our own sun
will blossom into a planetary nebula when it
dies in about five billion years.
The Dumbbell nebula is 1,360 light-years
away in the Vulpecula constellation, and
stretches across 4.5 light-years of space. That
would more that fill the space between our sun
and the nearest star, and it demonstrates how
effective planetary nebulae are at returning
much of a stars material back to interstellar
space at the end of their lives.
Spitzer’s infrared view shows a different side
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of this recycled stellar material. It is interesting
how different Spitzer’s view of the Dumbbell
looks compared to optical images, comments
Dr. Joseph Hora of the Harvard Smithsonian
Center for Astrophysics. The diffuse green glow,
which is brightest near the center, is probably
showing us hot gas atoms being heated by the
ultraviolet light from the central white dwarf.
A collection of clumps fill the central part
of the nebula, and red-colored radial spokes
extend well beyond. Astronomers think these
features represent molecules of hydrogen gas,
The Astronomy Store features items for
mixed with traces of heavier elements. Despite
sale
that are of interest to the patrons of
being broken apart by the ultraviolet light
The
Planetarium.
We carry a wide variety
from the central white dwarf, much of this
of
novelties,
toys
and
observing aids with
molecular material may survive intact and
a
space
or
astronomical
theme. When
mix back into interstellar gas clouds, helping
patrons
obtain
their
tickets
to planetarium
to fuel the next generation of stars. Similar
shows,
they
can
also
purchase
a variety of
structures are seen in the Helix and other
astronomically
oriented
items.
Friends of
planetary nebulae.
The
Planetarium
receive
a
10%
discount.
This image was made using data from
Spitzer's Infrared Array Camera (IRAC). Blue recurring features on several steep slopes
shows infrared light with wavelengths of 3.6 in the middle latitudes of Mars' southern
microns, green represents 4.5-micron light hemisphere.
and red, 8.0-micron light. f
"The best explanation for these observations
so far is the flow of briny water," said Alfred
McEwen of the University of Arizona, Tucson.
McEwen is the principal investigator for the
orbiter's High Resolution Imaging Science
Experiment (HiRISE) and lead author of a
report about the recurring flows published
in a recent edition of the journal Science.
(NASA/JPL) Observations from NASA's
Some aspects of the observations still puzzle
Mars Reconnaissance Orbiter have revealed researchers, but flows of liquid brine fit the
possible flowing water during the warmest features' characteristics better than alternate
months on Mars.
hypotheses. Saltiness lowers the freezing tem"NASA's Mars Exploration Program keeps perature of water. Sites with active flows get
bringing us closer to determining whether the warm enough, even in the shallow subsurface,
Red Planet could harbor life in some form,” to sustain liquid water that is about as salty as
NASA Administrator Charles Bolden said, Earth's oceans, while pure water would freeze
“and it reaffirms Mars as an important future at the observed temperatures.
destination for human exploration."
"These dark lineations are different from
Dark, finger-like features appear and extend other types of features on Martian slopes,"
down some Martian slopes during late spring said Mars Reconnaissance Orbiter Project
through summer, fade in winter, and return Scientist Richard Zurek of NASA's Jet Propulduring the next spring. Repeated observations sion Laboratory in Pasadena, Calif. "Repeated
have tracked the seasonal changes in these observations show they extend ever farther

The Astronomy
Store

The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday

NASA Spacecraft Data
Suggest Water Flowing On Mars
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downhill with time during the warm season."
The features imaged are only about 1.5 to 15
feet wide, with lengths up to hundreds of yards.
The width is much narrower than previously
reported gullies on Martian slopes. However,
some of those locations display more than
1,000 individual flows. Also, while gullies are
abundant on cold, pole-facing slopes, these dark
flows are on warmer, equator-facing slopes.
The images show flows lengthen and darken
on rocky equator-facing slopes from late
spring to early fall. The seasonality, latitude
distribution and brightness changes suggest
a volatile material is involved, but there is no
direct detection of one. The settings are too
warm for carbon-dioxide frost and, at some
sites, too cold for pure water. This suggests
the action of brines, which have lower freezing points. Salt deposits over much of Mars
indicate brines were abundant in Mars' past.
These recent observations suggest brines still
may form near the surface
today in limited times and
places.
Wh e n re s e a rch e r s
checked flow-marked
slopes with the orbiter's
Compact Reconnaissance
Imaging Spectrometer for
Mars (CRISM), no sign
of water appeared. The
features may quickly dry
on the surface or could be
shallow subsurface flows.
"The flows are not dark
because of being wet,"
McEwen said. "They
are dark for some other
reason."
A flow initiated by briny
water could rearrange
grains or change surface
roughness in a way that
darkens the appearance.
How the features brighten
again when temperatures
drop is harder to explain.

November

"It's a mystery now, but I think it's a solvable mystery with further observations and
laboratory experiments," McEwen said.
These results are the closest scientists have
come to finding evidence of liquid water on the
planet's surface today. Frozen water, however
has been detected near the surface in many
middle to high-latitude regions. Fresh-looking
gullies suggest slope movements in geologically recent times, perhaps aided by water.
Purported droplets of brine also appeared on
struts of the Phoenix Mars Lander. If further
study of the recurring dark flows supports
evidence of brines, these could be the first
known Martian locations with liquid water.
The Mars Reconnaissance Orbiter is managed
by JPL for NASA's Science Mission Directorate. The University of Arizona's Lunar and
Planetary Laboratory operates HiRISE. Johns
Hopkins University Applied Physics Laboratory
provided and operates CRISM. f
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Star Blasts Planet With
X-rays
(NASA/CXC) This graphic contains an
image and illustration of a nearby star, named
CoRoT-2a, which has a planet in close orbit
around it. The separation between the star and
planet is only about 3 percent of the distance
between the Earth and the Sun, causing some
exotic effects not seen in our solar system.
The planet-hosting star is located in the center
of the image. Data from NASA's Chandra
X-ray Observatory are shown in purple,
along with optical and infrared data from the
Panchromatic Robotic Optical Monitoring
and Polarimetry Telescopes (PROMPT) and
the Two Micron All Sky Survey (2MASS).
CoRoT-2a is surrounded by a purple glow
showing that it is an X-ray source.
This star is pummeling its companion
planet, not visible in this image, with a barrage
of X-rays a hundred thousand times more
intense than the Earth receives from the Sun.
Data from Chandra suggest that high-energy
radiation from CoRoT-2a is evaporating about
5 million tons of matter from the nearby
planet every second, giving insight into the
difficult survival path for some planets. The
artist's representation shows the material, in
blue, being stripped off the planet.
The Chandra observations provide evidence
that CoRoT-2a is a very active star, with
bright X-ray emission produced by powerful,
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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 large credit, free
		
admission for Friend & all guests.
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turbulent magnetic
fields. This magnetic
activity is represented
by the prominences
and eruptions on the
surface of the star in
the illustration.
Such strong activity
is usually found in
much younger stars
and may be caused
by the proximity of
the planet. The planet
may be speeding up
the star's rotation, causing its magnetic fields
to remain active longer than expected. Support
for this idea comes from observations of a likely
companion star to CoRoT-2a that orbits at a
distance about a thousand times greater than
the distance between the Earth and the Sun.
This star is visible in the image as the faint,
nearby star located below and to the right
of CoRoT-2a. It is also shown as the bright
background star in the illustration. This star
is not detected in X-rays, perhaps because it
does not have a close-in planet like CoRoT-2b
to cause it to stay active.
The planet, CoRoT-2b, was discovered by the
French Space Agency's Convection, Rotation and
planetary Transits (CoRoT) satellite in 2008.
It is located about 880 light years from Earth
and has a mass about 3 time that of Jupiter. f

Close-up View of
Vesta's South Pole
Region
(NASA/JPL) In this image, obtained by
Dawn's framing camera, a peak at Vesta's south
pole is seen at the lower right. The grooves in
the equatorial region are about six miles wide
(10 kilometers). The image was taken on July
24, 2011, from a distance of about 3,200 miles
(5,200 kilometers). The Dawn mission to Vesta
and Ceres is managed by NASA's Jet Propulsion
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Laboratory, Pasadena, Calif., for NASA's
Science Mission Directorate, Washington,
D.C. It is a project of the Discovery Program,
managed by NASA's Marshall Space Flight
Center, Huntsville, Ala. UCLA is responsible
for overall Dawn mission science. Orbital
Sciences Corporation of Dulles, Va., designed
and built the Dawn spacecraft.
The framing cameras have been developed
and built under the leadership of the Max
Planck Institute for Solar System Research,
Katlenburg-Lindau, Germany, with significant
contributions by the German Aerospace
Center (DLR) Institute of Planetary Research,
Berlin; and in coordination with the Institute
of Computer and Communication Network
Engineering, Braunschweig, Germany. The
framing camera project is funded by NASA,
the Max Planck Society and DLR. 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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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.
6: Lunar Orbiter 2 was launched in 1966. It
was the 2nd of 5 craft which mapped the
surface of the moon to 1 meter resolution
in preparation for the Apollo program.
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
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this day in 1971 to be come the first vehicle
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

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

Planet
Constellation
Transit Elev.
Pluto
Sagittarius
2:26 pm (35°)
Ceres
Aquarius
7:42 pm (37°)
Eris
Cetus
9:41 pm (50°)
MakeMake Coma Berenices 8:46 am (80°)
All times are Pacific Daylight Time through Haumea Boötes
9:54 am (72°)
November 5. All times from November 6 are
All Dwarf Planets require a telescope. Ceres
Pacific Standard Time. Rise and set times are
for the astronomical horizon at Las Vegas or is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
Reno as noted.
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 setting Eris ("EE-ris"), MakeMake (mah-keh-mahabout an hour after the sun for most of the keh) and Haumea, like most Plutoids, require a
month. Superior conjunction (far side professional sized telescope. Transit times and
of the sun) occurred on September 28. altitudes (from Las Vegas) are when the object
Greatest eastern elongation will occur on is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
November 14.
Venus. Venus is in the evening sky setting
about an hour and a half after the sun at the
middle of the month. It will be prominent
in the evening sky for the rest of the year.
Mars. Mars, in Leo, is visible in the morning
sky before sunrise. Look for Mars rising
near midnight at mid-month.
Jupiter. Jupiter, near the Pisces-Aries border,
is in the eastern sky in the early evening.
Opposition (opposite the sun from the
earth) occurred on October 28.
Saturn. Saturn, in Virgo, is visible shortly
before sunrise. Conjunction on the far
side of the sun occurred on October 13.
The waning crescent moon rises 7° to the
right of Saturn on the morning of Nov. 22.
Uranus. Uranus, in Pisces, is in the sky most
of the night. The waxing gibbous moon is
6° above Uranus on the evening of Nov. 6.
Neptune. Neptune, in Aquarius, is visible
in the south after sunset. It is highest in
the south by 7 pm. The waxing gibbous
moon will be about 5° above Neptune on
the evening of November 3.

The Moon
Each day the moon rises about one hour
later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
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.
First quarter
Full Moon
Last quarter
New Moon
First quarter

Nov. 2
Nov. 10
Nov. 18
Nov. 24
Dec. 2

9:38 am pdt
12:16 pm pst
7:09 am
10:10 pm
1:52 am

Perigee
Apogee
Perigee

Oct. 26
Nov. 8
Nov. 23

5:27 am pdt
5:21 am pst
3:25 pm

There will be a partial eclipse of the sun
visible only in Antarctica, Tasmania and
the southern tip of Africa on Nov. 25. f
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The Sun

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
7:03 am pdt
7:06
6:09 am pst
6:12
6:15
6:18
6:21
6:24
6:27
6:30
6:32

Sunset
5:45 pm pdt
5:42
4:39 pm pst
4:36
4:34
4:32
4:30
4:29
4:28
4:27
4:26
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Day
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Wed.

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 6. 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 5.
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 Time.
However, those states who chose to observe

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
7:27 am pdt
7:31
6:01 am pst
6:37
6:41
6:44
6:48
6:51
6:54
6:57
6:59

Sunset
5:58 pm pdt
5:54
4:51 pm pst
4:48
4:46
4:43
4:41
4:39
4:38
4:37
4:36

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

2:00 AM PDT
becomes
1:00 AM PST
Sunday, November 6
daylight savings time must start and end on
the same dates.
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 extended
the end of Daylight Saving Time from the
last Sunday in October to the first Sunday in
November starting in 2007. At the same time,
the start of Daylight Saving Time was moved
from the first Sunday in April to the second
Sunday in March. f

Now Playing
In Las Vegas

In Reno

Natural Selection

Hurricane on the Bayou

Cowboy Astronomer
In My Backyard
Seasonal Stargazing
TM

all in Digistar 4

in Skydome 8/70TM

Two Small Pieces of Glass
in SciDomeTM

Wonders of the Universe
in SciDomeTM

Seasonal Stargazing
The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Mark Johnson, Interim
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Mark Alden, Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark
Doubrava, Ronald Knecht, James Dean Levitt, Kevin Melcher, Dr. Jack Lund
Schofield, Rick Trachok, 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/

