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Radial Channels
Carved by Dry Ice
(NASA/JPL) Spider-shaped features in
the south polar region of Mars are carved
by vaporizing dry ice in a dynamic seasonal
process. This image from the High Resolution

Imaging Science Experiment (HiRISE) camera
on NASA's Mars Reconnaissance Orbiter
includes several of the distinctive features
in an area 1.2 kilometers (three-fourths of a
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mile) wide. It is one of the HiRISE camera
team's featured images in October.
The features are cut into the ground, not built
up above the surrounding surface. Sunlight is
coming from the right, from about 15° above
the horizon. Scientists call these features
"araneiform," which means spider-like.
Mars' carbon-dioxide atmosphere partially
condenses every winter to form polar caps of
dry ice. These seasonal caps sublimate (change
directly from solid to gas, just as dry ice does
on Earth) in the spring. Carbon-dioxide gas
coming from the bottom surface of the ice
builds up pressure and carves channels into
the ground as it flows toward a point where it
escapes back into
the atmosphere.
Often
the
channels are
radial in nature,
with the escape
point for the gas
becoming the
center for one of
these araneiform
features.
In this image,
taken during
southernhemisphere
summer, all the
seasonal frost
is gone from
the area. The
channels carved
into the ground
are typically 1 to 2 meters (3 to 7 feet) deep.
This view is a portion of a HiRISE observation
taken on Aug. 23, 2009, at 87.0° south latitude
and 86.5° east longitude. f
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IBEX Explores Galactic
Frontier
(NASA/GSFC) NASA's Interstellar Boundary
Explorer, or IBEX, spacecraft has made it
possible for scientists to construct the first
comprehensive sky map of our solar system
and its location in the Milky Way galaxy. The
new view will change the way researchers
view and study the interaction between our
galaxy and sun.
The sky map was produced with data that
two detectors on the spacecraft collected during
six months of observations. The detectors
measured and counted particles scientists
refer to as energetic neutral atoms.

The energetic neutral atoms are created
in an area of our solar system known as the
interstellar boundary region. This region is
where charged particles from the sun, called
the solar wind, flow outward far beyond the
orbits of the planets and collide with material
between stars. The energetic neutral atoms
travel inward toward the sun from interstellar
space at velocities ranging from 100,000 mph
to more than 2.4 million mph. This interstellar
boundary emits no light that can be collected
by conventional telescopes.
The new map reveals the region that separates
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.

the nearest reaches of our galaxy, called the
local interstellar medium, from our heliosphere,
a protective bubble that shields and protects
our solar system from most of the dangerous
cosmic radiation traveling through space.
"For the first time, we're sticking our heads
out of the sun's atmosphere and beginning
to really understand our place in the galaxy,"
said David J. McComas, IBEX principal
investigator and assistant vice president of
the Space Science and Engineering Division at
Southwest Research Institute in San Antonio.
"The IBEX results are truly remarkable, with a
narrow ribbon of bright details or emissions
not resembling any of the current theoretical
models of this region."
NASA released the sky map image October15
in conjunction with publication of the findings
in the journal Science. The IBEX data were
complemented and extended by information
collected using an imaging instrument sensor
on NASA's Cassini spacecraft. Cassini has
been observing Saturn, its moons and rings
since the spacecraft entered the planet's orbit
in 2004.
The IBEX sky maps also put observations
from NASA's Voyager spacecraft into context.
The twin Voyager spacecraft, launched in 1977,
traveled to the outer solar system to explore
Jupiter, Saturn, Uranus and Neptune. In
2007, Voyager 2 followed Voyager 1 into the
interstellar boundary. Both spacecraft are now
in the midst of this region where the energetic
neutral atoms originate. However, the IBEX
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results show a ribbon of bright emissions
undetected by the two Voyagers.
"The Voyagers are providing ground truth,
but they're missing the most exciting region,"
said Eric Christian, the IBEX deputy mission
scientist at NASA's Goddard Space Flight
Center in Greenbelt, Md. "It's like having
two weather stations that miss the big storm
that runs between them."
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Black Holes Go "Mano
A Mano"

(NASA/CXC) This image of NGC 6240
contains new X-ray data from Chandra
(shown in red, orange, and yellow) that has
been combined with an optical image from the
Hubble Space Telescope originally released in
2008. In 2002, the discovery of two merging
black holes was announced based on Chandra
data in this galaxy. The two black holes are a
mere 3,000 light years apart and are seen as
the bright point-like sources in the middle
of the image.
Scientists think these black holes are in
such close proximity because they are in
the midst of spiraling toward each other, a
process that began about 30 million years
ago. It is estimated that the two black holes
will eventually drift together and merge into
a larger black hole some tens or hundreds of
The IBEX spacecraft was launched in October millions of years from now.
2008. Its science objective was to discover the
nature of the interactions between the solar
wind and the interstellar medium at the edge
of our solar system. The Southwest Research
Institute developed and leads the mission with
a team of national and international partners.
The spacecraft is the latest in NASA's series of
low-cost, rapidly developed Small Explorers
Program. NASA's Goddard Space Flight Center
manages the program for the agency's Science
Mission Directorate at NASA Headquarters
in Washington.
The Cassini-Huygens mission is a cooperative
project of NASA and the European and Italian
Finding and studying merging black holes
Space Agencies. NASA's Jet Propulsion has become a very active field of research in
Laboratory in Pasadena, Calif., provides overall astrophysics. Since 2002, there has been intense
management for Cassini and the Voyagers for interest in follow-up observations of NGC 6240
the Science Mission Directorate.
by Chandra and other telescopes, as well as a
Coming to the CSN Planetarium on January search for similar systems. Understanding what
15 is the full dome video production IBEX: happens when these exotic objects interact with
Search for the Edge of the Solar System. This one another remains an intriguing question
program, covering the discoveries being made for scientists.
by IBEX, will screen at 7:30 pm Fridays and
The formation of multiple systems of
Saturdays through the end of February. f
supermassive black holes should be common
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in the Universe, since many galaxies undergo
collisions and mergers with other galaxies, most
of which contain supermassive black holes. It
is thought that pairs of massive black holes
can explain some of the unusual behavior seen
by rapidly growing supermassive black holes,
such as the distortion and bending seen in
the powerful jets they produce. Also, pairs of
massive black holes in the process of merging
are expected to be the most powerful sources
of gravitational waves in the Universe. f

NASA's Spitzer Spots
Clump of Swirling
Planetary Material

This artist's conception shows a lump of
material in a swirling, planet-forming disk.
Astronomers using NASA's Spitzer Space
Telescope found evidence that a companion
to a star, either another star or a planet, could
(NASA/SSC) Astronomers have witnessed be pushing planetary material together, as
odd behavior around a young star. Something, illustrated here. [NASA/SSC]

perhaps another star or a planet, appears to be
pushing a clump of planet-forming material
around. The observations, made with NASA's
Spitzer Space Telescope, offer a rare look into
the early stages of planet formation.
Planets form out of swirling disks of gas and
dust. Spitzer observed infrared light coming
from one such disk around a young star, called
LRLL 31, over a period of five months. To
the astronomers' surprise, the light varied in
unexpected ways, and in as little time as one
week. Planets take millions of years to form,
so it's rare to see anything change on time
scales we humans can perceive.
One possible explanation is that a close
companion to the star, either a star or a
developing planet, could be shoving planetforming material together, causing its thickness
to vary as it spins around the star.
"We don't know if planets have formed, or will
form, but we are gaining a better understanding
of the properties and dynamics of the fine dust
that could either become, or indirectly shape,
a planet," said James Muzerolle of the Space
Telescope Science Institute, Baltimore, Md.
Muzerolle is first author of a paper accepted
for publication in the Astrophysical Journal

Letters. "This is a unique, real-time glimpse into
the lengthy process of building planets."
One theory of planet formation suggests
that planets start out as dusty grains swirling
around a star in a disk. They slowly bulk up
in size, collecting more and more mass like
sticky snow. As the planets get bigger and
bigger, they carve out gaps in the dust, until
a so-called transitional disk takes shape with
a large doughnut-like hole at its center. Over
time, this disk fades and a new type of disk
emerges, made up of debris from collisions
between planets, asteroids and comets.
Ultimately, a more settled, mature solar system
like our own forms.
Before Spitzer was launched in 2003, only a
few transitional disks with gaps or holes were
known. With Spitzer's improved infrared
vision, dozens have now been found. The space

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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telescope sensed the warm glow of the disks
and indirectly mapped out their structures.
Muzerolle and his team set out to study
a family of young stars, many with known
transitional disks. The stars are about two
to three million years old and about 1,000
light-years away, in the IC 348 star-forming
region of the constellation Perseus. A few of
the stars showed surprising hints of variations.
The astronomers followed up on one, LRLL
31, studying the star over five months with
all three of Spitzer's instruments.
The observations showed that light from the
inner region of the star's disk changes every
few weeks, and, in one instance, in only one
week. "Transition disks are rare enough, so
to see one with this type of variability is really
exciting," said co-author Kevin Flaherty of the
University of Arizona, Tucson.
Both the intensity and the wavelength of
infrared light varied over time. For instance,
when the amount of light seen at shorter
wavelengths went up, the brightness at longer
wavelengths went down, and vice versa.
Muzerolle and his team say that a companion
to the star, circling in a gap in the system's
disk, could explain the data. "A companion
in the gap of an almost edge-on disk would
periodically change the height of the inner disk
rim as it circles around the star: a higher rim
would emit more light at shorter wavelengths
because it is larger and hot, but at the same
time, the high rim would shadow the cool
material of the outer disk, causing a decrease
in the longer-wavelength light. A low rim
would do the opposite. This is exactly what
we observe in our data," said Elise Furlan,
a co-author from NASA's Jet Propulsion
Laboratory, Pasadena, Calif.
The companion would have to be close in
order to move the material around so fast,
about one-tenth the distance between Earth
and the sun.
The astronomers plan to follow up with
ground-based telescopes to see if a companion
is tugging on the star hard enough to be
perceived. Spitzer will also observe the system
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again in its "warm" mission to see if the changes
are periodic, as would be expected with an
orbiting companion. Spitzer ran out of coolant
in May of this year, and is now operating at a
slightly warmer temperature with two infrared
channels still functioning.
"For astronomers, watching anything in
real-time is exciting," said Muzerolle. "It's
like we're biologists getting to watch cells
grow in a petri dish, only our specimen is
light-years away."
Other authors are Zoltan Balog, Max Planck
Institute for Astronomy, Germany; Paul S.
Smith and George Rieke, University of Arizona;
Lori Allen, National Optical Astronomy
Observatory, Tucson; Nuria Calvet, University
of Michigan, Ann Arbor; Paola D'Alessio,
National Autonomous University of Mexico; S.
Thomas Megeath, University of Toledo, Ohio;
August Muench, Harvard-Smithsonian Center
for Astrophysics, Cambridge; William H. Sherry,
National Solar Observatory, Tucson. f

Space Telescope
Discovers Largest
Ring Around Saturn
(NASA/SSC) NASA's Spitzer Space Telescope
has discovered an enormous ring around
Saturn, by far the largest of the giant planet's
many rings.
The new belt lies at the far reaches of the
Saturnian system, with an orbit tilted 27
degrees from the main ring plane. The bulk
of its material starts about 3.7 million miles
away from the planet and extends outward
roughly another 7.4 million miles. One of
Saturn's farthest moons, Phoebe, circles within
the newfound ring, and is likely the source of
its material.
Saturn's newest halo is thick, too, its vertical
height is about 20 times the diameter of the
planet. It would take about one billion Earths
stacked together to fill the ring.
"This is one supersized ring," said Anne
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Verbiscer, an astronomer at the University
of Virginia, Charlottesville. "If you could
see the ring, it would span the width of two
full moons' worth of sky, one on either side
of Saturn." Verbiscer; Douglas Hamilton of
the University of Maryland, College Park;
and Michael Skrutskie, of the University of
Virginia, Charlottesville, are authors of a paper
about the discovery published online by the
journal Nature.
The ring itself is tenuous, made up of a
thin array of ice and dust particles. Spitzer's
infrared eyes were able to spot the glow of the
band's cool dust. The telescope, launched in
2003, is currently 66 million miles from Earth
in orbit around the sun.
The discovery may help solve an age-old riddle
of one of Saturn's moons. Iapetus has a strange
appearance, one side is bright and the other
is really dark, in a pattern that resembles the
yin-yang symbol. The astronomer Giovanni
Cassini first spotted the moon in 1671, and
years later figured out it had a dark side, now
named Cassini Regio in his honor.
Saturn's newest addition could explain how
Cassini Regio came to be. The ring is circling
in the same direction as Phoebe, while Iapetus,
the other rings and most of Saturn's moons
are all going the opposite way. According to
the scientists, some of the dark and dusty
material from the outer ring moves inward
toward Iapetus, slamming the icy moon like
bugs on a windshield.
"Astronomers have long suspected that there
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is a connection between Saturn's outer moon
Phoebe and the dark material on Iapetus," said
Hamilton. "This new ring provides convincing
evidence of that relationship."
Verbiscer and her colleagues used Spitzer's
longer-wavelength infrared camera, called
the multiband imaging photometer, to scan
through a patch of sky far from Saturn and a
bit inside Phoebe's orbit. The astronomers
had a hunch that Phoebe might be circling
around in a belt of dust kicked up from
its minor collisions with comets, a process
similar to that around stars with dusty disks
of planetary debris. Sure enough, when the
scientists took a first look at their Spitzer data,
a band of dust jumped out.
The ring would be difficult to see with visiblelight telescopes. Its particles are diffuse and
may even extend beyond the bulk of the ring
material all the way in to Saturn and all the
way out to interplanetary space. The relatively
small numbers of particles in the ring wouldn't
reflect much visible light, especially out at
Saturn where sunlight is weak.
"The particles are so far apart that if you
were to stand in the ring, you wouldn't even
know it," said Verbiscer.
Spitzer was able to sense the glow of the cool
dust, which is only about -316° F). Cool objects
shine with infrared, or thermal radiation; for
example, even a cup of ice cream is blazing
with infrared light. "By focusing on the glow
of the ring's cool dust, Spitzer made it easy to
find," said Verbiscer. f

2009

onOrbit

Ice on Mars Exposed
by Meteor Impacts
(NASA/JPL) NASA's Mars Reconnaissance
Orbiter has revealed frozen water hiding just
below the surface of mid-latitude Mars. The
spacecraft's observations were obtained from
orbit after meteorites excavated fresh craters
on the Red Planet.

Page 9
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The CSN Planetarium
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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.
Martian atmosphere. One of the new craters
had a bright patch of material large enough
for one of the orbiter's instruments to confirm
it is water-ice.

Scientists controlling instruments on the
orbiter found bright ice exposed at five
Martian sites with new craters that range in
depth from approximately 1.5 feet to 8 feet.
The craters did not exist in earlier images of
the same sites. Some of the craters show a
thin layer of bright ice atop darker underlying
material. The bright patches darkened in the
weeks following initial observations, as the
freshly exposed ice vaporized into the thin

The finds indicate water-ice occurs beneath
Mars' surface halfway between the north pole
and the equator, a lower latitude than expected
in the Martian climate.
"This ice is a relic of a more humid climate
from perhaps just several thousand years
ago," said Shane Byrne of the University of
Arizona, Tucson.
Byrne is a member of the team operating
the orbiter's High Resolution Imaging Science
Experiment, or HiRISE camera, which captured
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the unprecedented images. Byrne and 17 co- camera team examines each image, sometimes
authors reported the findings in the Sept. 25 finding dark spots that fresh, small craters
edition of the journal Science.
make in terrain covered with dust. Checking
earlier photos of the same areas can confirm
a feature is new. The team has found more
than 100 fresh impact sites, mostly closer to
the equator than the ones that revealed ice.
An image from the camera on Aug. 10, 2008,
showed apparent cratering that occurred after
an image of the same ground was taken 67 days
earlier. The opportunity to study such a fresh
impact site prompted a look by the orbiter's
higher resolution camera on Sept. 12, 2009,
confirming a cluster of small craters.
"Something unusual jumped out," Byrne
said. "We observed bright material at the
bottoms of the craters with a very distinct
color. It looked a lot like ice."
"We now know we can use new impact
sites as probes to look for ice in the shallow
subsurface," said Megan Kennedy of Malin
Space Science Systems in San Diego, a coauthor of the paper and member of the team
operating the orbiter's Context Camera.
During a typical week, the Context Camera
returns more than 200 images of Mars that
The bright material at that site did not cover
cover a total area greater than California. The enough area for a spectrometer instrument
on the orbiter to determine its composition.
However, a Sept. 18, 2008, image of a different
mid-latitude site showed a crater that had not
existed eight months earlier. This crater had
a larger area of bright material.
"We were excited about it, so we did a quickturnaround observation," said co-author Kim
Seelos of Johns Hopkins University Applied
Physics Laboratory in Laurel, Md. "Everyone
thought it was water-ice, but it was important
to get the spectrum for confirmation."
Mars Reconnaissance Orbiter Project
Scientist Rich Zurek, of NASA's Jet Propulsion
The ASN normally meets on the 2nd
Laboratory, Pasadena, Calif., said, "This mission
Tuesday of each month at 6:30 pm at
is designed to facilitate coordination and quick
the Fleischmann Planetarium.
response by the science teams. That makes
Call 775-324-4814 for information.
it possible to detect and understand rapidly
http://www.astronomynv.org/
changing features."

The Astronomical
Society of Nevada
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The ice exposed by fresh impacts suggests
that NASA's Viking Lander 2, digging into
mid-latitude Mars in 1976, might have struck
ice if it had dug 4 inches deeper. The Viking
2 mission, which consisted of an orbiter and
a lander, launched in September 1975 and
became one of the first two space probes
to land successfully on the Martian surface.
The Viking 1 and 2 landers characterized the
structure and composition of the atmosphere
and surface. They also conducted on-the-spot
biological tests for life on another planet.
NASA's Jet Propulsion Laboratory in
Pasadena manages the Mars Reconnaissance
Orbiter for NASA's Science Mission Directorate
in Washington. Lockheed Martin Space
Systems in Denver built the spacecraft. The
Context Camera was built and is operated by
Malin Space Science Systems. The University
of Arizona operates the HiRISE camera,
which Ball Aerospace & Technologies Corp.,
in Boulder, Colo., built. The Johns Hopkins
University Applied Physics Laboratory led the
effort to build the Compact Reconnaissance
Imaging Spectrometer and operates it in
coordination with an international team of
researchers. f

Exotic Atmospheres
(NASA/SSC) The basic chemistry for life
has been detected in a second hot gas planet,
HD 209458b, depicted in this artist's concept.
Two of NASA's Great Observatories, the Hubble
Space Telescope and Spitzer Space Telescope,
yielded spectral observations that revealed
molecules of carbon dioxide, methane and
water vapor in the planet's atmosphere. HD
209458b, bigger than Jupiter, occupies a tight,
3.5-day orbit around a sun-like star about 150
light years away in the constellation Pegasus.
Planets like this one, which circle stars beyond
our sun, are called exoplanets.
The new finding follows the detection of these
same organic molecules in the atmosphere of
another hot, giant planet, called HD 189733b,
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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.
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•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
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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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by astronomers using Hubble and Spitzer data.
Astronomers can now begin comparing the
chemistry and dynamics of these two planets,
and search for similar measurements of other
candidate exoplanets, advancing toward the
goal of being able to characterize planets where
life could exist.
The detections were made through
spectroscopy, which splits light into its
components to reveal the distinctive spectral
signatures of different chemicals. Data from
Hubble's near-infrared camera and multi-object
spectrometer revealed the presence of the
molecules, and data from Spitzer's photometer
and infrared spectrometer measured their
amounts.
"This demonstrates that we can detect the
molecules that matter for life processes,"
said Mark Swain of NASA’s Jet Propulsion
Laboratory. Astronomers can now begin
comparing the two planetary atmospheres for
differences and similarities. For example, the
relative amounts of water and carbon dioxide
in the two planets is similar, but HD 209458b
shows a greater abundance of methane than
HD 189733b. "The high methane abundance
is telling us something," said Swain. "It could
mean there was something special about the
formation of this planet."
Neither of the two planets studied is habitable,
but they display the same molecules that, if
found around a rocky planet in the future, could
potentially indicate the presence of life.
Rocky worlds are expected to be found by
NASA's Kepler mission, which launched earlier
this year, but astronomers believe we are a

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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decade or so away from being able to detect
any chemical signs of life on such a body.
The new findings pave the way for future
work that will help astronomers shortlist any
promising rocky Earth-like planets where the
signatures of organic chemicals might indicate
the presence of life. f

Opportunity Finds
Another Meteorite
(NASA/JPL) NASA's Mars Exploration Rover
Opportunity has found a rock that apparently
is another meteorite, less than three weeks after
driving away from a larger meteorite that the
rover examined for six weeks.
Opportunity used its navigation camera
during the mission's 2,022nd Martian day,
or sol, (October 1, 2009) to take this image
of the apparent meteorite dubbed "Shelter
Island." The pitted rock is about 47 centimeters
(18Hinches) long. Opportunity had driven
28H meters (94 feet) that sol to approach
the rock after it had been detected in images
taken after a drive two sols earlier.
Opportunity had driven about 700 meters
(about 2,300 feet) since it finished studying the
meteorite called "Block Island" on September
11, 2009. f
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Month in
History
December
1: The Soviet Mars 3 became the first spacecraft
to land on the surface of Mars and return
signals to the earth in 1971.
2: The American Pioneer 10 became the first
craft to return close pictures of Jupiter in its
flyby in 1973. NASA stopped receiving data
from this craft as it left the solar system.
3: The American Pioneer Venus 1 became
the first craft to orbit the planet Venus
in 1978.
7: Apollo 17, the sixth and final manned landing
mission to the moon, was launched on this
date in 1972.
13: Abel Tasman, namesake for Tasmania,
was the first European to land in New
Zealand in 1642.
14: Tycho Brahe, the Danish nobleman whose
observations enabled Johannes Kepler (see
December 27) to determine the Laws of
Planetary Motion, was born in 1546. He
became the Astronomer Royal of Denmark
and built a major observatory on the island
of Hven.
14: Raold Amundsen became the first
explorer to reach the south pole of the
earth in 1911.
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15: The Soviet Venera 7 became the first
spacecraft to successfully land on the
surface of Venus. It returned some data
and one photograph during 20 minutes
in 1970 before the extreme conditions
destroyed it.
17: The Wright Brothers achieved the first
flight by a heavier than air craft in 1903
when the Wright Flier flew for 120 feet.
18: The first voice from space was a recorded
Christmas message from President
Eisenhower in 1958. The signal was relayed
from a radio repeater in an Atlas missile
from a low orbit of the earth.
21: A space endurance record of 366 days was
set by cosmonaut Musa Manarov aboard the
Soviet space station Mir in 1988. Manarov
became the first human to spend one year
in space.
24: Apollo 8 became the first craft with a
human crew to orbit the moon in 1968.
The crew was Frank Borman, James Lovell
and William Anders.
25: Isaac Newton was born on Christmas Day
in 1642. Newton is noted for first describing
the Law of Gravity, the three general Laws
of Motion and the Calculus.
27: The Polish astronomer and mathematician
Johannes Kepler was born in 1571. Using
the observations of Tycho Brahe, Kepler
derived the three Laws of Planetary Motion
between 1602 and 1620.
28: The United States announced a study to
investigate the possibility of launching an
artificial satellite of the earth on this date
in 1948. 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

December

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

Planet
Constellation
Transit
Pluto
Sagittarius
12:14 pm (36°)
Ceres
Libra
9:49 am (38°)
Eris
Cetus
7:39 pm (49°)
MakeMake Coma Berenices 6:41 am (81°)
All times are Pacific Standard Time. Rise Haumea Boötes
7:49 am (72°)
and set times are for the astronomical horizon
at 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 low in the west at sunset. 12" diameter. Dwarf planets beyond the orbit
Greatest eastern elongation (20°) occurs on of Neptune can also be referred to as Plutoids.
December 18. Look for the waxing crescent Eris ("EE-ris"), MakeMake (mah-keh-mahmoon 3H° below and to the right of Mercury keh) and Haumea, like most Plutoids, require
a professional sized telescope. Transit times
on evening of December 17.
and altitudes (from Las Vegas) are when the
Venus. Venus is too close in direction to object is at its highest in the southern sky.
the sun to be seen. It will reach superior Each will appear slightly lower in the sky
conjunction on the far side of the sun on from Reno. f
January 11.

The Moon
Mars. Mars, in Leo, is rising after 8 pm. Look
for the waning gibbous moon to rise just
Each day the moon rises about one hour
after Mars on the evening of December 6. later than the day before. The New Moon (not
Mars will be closest to the earth for this visible) is in the direction of the sun and rises
cycle on January 27.
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
Jupiter. Jupiter, in the constellation of The full moon is opposite the sun in the sky
Capricornus, is very bright in the southwest and rises at sunset and sets at sunrise. The
in the early evening. Look for the waxing last quarter moon rises near midnight and
crescent moon near Jupiter early on the sets near noon. Perigee is when the moon is
evening of December 20 as the planet will closest to the earth and apogee is when it is
be setting shortly after 8 pm.
farthest. The distance varies by ±6% from
Saturn. Saturn, in Virgo, is rising in the the average.
east near midnight. Look for the waning
crescent moon to rise shortly after Saturn
on the night of December 9/10.
Uranus. Uranus, near the Aquarius-Pisces
border, is in the southwest during the early
evening. The waxing gibbous moon will
be to the right of Uranus on the evening
of December 23.

Full Moon
Last quarter
New Moon
First quarter
Full Moon

Dec. 1
Dec. 8
Dec. 16
Dec. 24
Dec. 31

11:30 pm pst
4:13 pm
4:02 am
9:36 am
11:13 am

Apogee
Perigee
Apogee

Nov. 22
Dec. 4
Dec. 20

12:08 pm pst
6:13 am
6:55 am

Neptune. Neptune, in Capricornus, can be
As the second full moon in a calendar
found in the evening sky near Jupiter. They
are less than a degree apart from the 15th month, the full moon on December 31 is
called a Blue Moon.
through the 25th.
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The Sun

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

Las Vegas

Sunrise
6:33 am pst
6:36
6:39
6:41
6:43
6:45
6:47
6:49
6:50
6:51
6:52

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

Winter Solstice
Winter officially begins with the Winter
Solstice which will occur at 9:47 am pst on
December 21.
The winter solstice is that moment when
the apparent position of the sun, as the earth
revolves around the sun, is at its southern most
position. This occurs when the north pole of
the earth is tipped away from the sun. This is
the day with the least amount of daylight and
the greatest amount of night. In Las Vegas,
this is 9H hours of daylight and 14H hours of
darkness. The noon time sun is at its lowest
elevation for the year (about 30° for Las Vegas
and 27° for Reno).
On this date, the energy gained by the ground
in the daytime is a minimum and the energy
lost by the ground at night is a maximum. This
causes the average temperatures to fall at their
greatest rate. The lowest temperatures normally
occur about six weeks later when the energy
gained and energy lost balances between day
and night. This is why the coldest part of the
year normally occurs in February. f

Meteor Shower

The Geminid meteor shower is expected
to reach its peak near midnight on the night

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

Reno

Sunrise
7:01 am pst
7:04
7:06
7:09
7:11
7:13
7:15
7:17
7:18
7:19
7:20

Sunset
4:36 pm pst
4:35
4:35
4:35
4:36
4:37
4:38
4:39
4:41
4:43
4:45

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

of December 13/14. The meteors from this
shower are caused by debris from an unnamed,
comet. The asteroid 3200 Phæthon is traveling
on virtually the same path as the particles
from the stream and is thought to be the dead
nucleus of the comet.
This shower is usually one of the best showers
of the year producing nearly 100 meteors per
hour at its peak. The waning crescent moon
will not interfere with the shower this year.
Meteors are best seen after midnight where
the sky is clear and dark. This means the
observer must get away from city lights. For
the typical metropolitan area, you need to get
at least 30 miles away from the city.
Meteors from a shower can be seen anywhere
in the sky. Because the particles causing the
meteors are traveling on parallel paths, you
can trace back the path of each meteor to a
common place in the sky. This place is called
the radiant for the shower. The radiant for
the Geminids is near the star Castor in the
constellation of Gemini.
The next major meteor shower will be in the
first week of January. The Quadrantids are
usually a very good shower. The Quadrantid
meteor shower usually produces 50 to 100
meteors per hour. 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
UNR President: Dr. Milton Glick
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: James Dean Levitt - Chair, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Andrea Anderson, Robert Blakely, William Cobb,
Cedric Crear, Dorothy Gallagher, Ronald Knecht, Kevin Page, Dr. Ray Rawson,
Dr. Jack Lund Schofield, Michael Wixom.

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

http://planetarium.unr.edu/

