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Hubble Captures
Galaxy in the Making
(NASA/STScI) Images from NASA's Hubble
Space Telescope have provided a dramatic
glimpse of a large and massive galaxy under
assembly by the merging of smaller, lighter
galaxies. Astrophysicists believe that this is
the way galaxies grew in the
young universe.
Now, Hubble
observations of
the radio galaxy
MRC 1138-262,
nicknamed the
"Spiderweb Galaxy" show dozens
of star-forming
satellite galaxies as individual
clumpy features in the process of merging.
Because the galaxy is 10.6 billion light-years
away, astronomers are seeing it as it looked
in the universe's early formative years, only
3 billion years after the Big Bang.
A striking feature of the Spiderweb Galaxy
is the presence of several faint, small linear
galaxies within the merging structure. The

Page 3

complexity and clumpiness agree with predictions of hierarchical galaxy formation
models. Hierarchical structure formation is
the scenario in which galaxies and clusters are
assembled "from the bottom up," with small
building blocks merging to form the larger
structures. It also supports the assumption
that distant powerful radio galaxies represent
the merging of smaller star systems to create
the giant galaxies seen at the centers of galaxy
clusters in our own cosmic neighborhood.
The Hubble provides a unique real-world
example for simulations of forming dominant
cluster galaxies.
The Spiderweb Galaxy is located in the southern constellation
of Hydra (the
water snake), and
is one of the most
massive galaxies
known.
Astronomers
are now beginning to realize
that the large
galaxies that exist
today, such as our
own Milky Way,
formed from the
merger of much
smaller galaxies
which were among the very first to form.
Because of the expansion of the Universe,
these first galaxies are visible only in the
infrared. The James Webb Space Telescope,
due for launch in 2013, will be larger than
the Hubble Space Telescope, but optimized for
infrared light. One of it's primary goals will
be to study these early galaxies. f
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NASA'S Mars Rover
& Orbiter Examine
Victoria Crater
(NASA/JPL) NASA's long-lived robotic rover
Opportunity is beginning to explore layered
rocks in cliffs ringing the massive Victoria
crater on Mars.
While Opportunity spent its
first week at the
crater, NASA's
newest eye in
the Martian sky
photographed
the rover and
its surroundings
from above. The
level of detail in
the photo from
the high-resolution camera on the Mars
Reconnaissance Orbiter will help guide the
rover's exploration of Victoria.
"This is a tremendous example of how our
Mars missions in orbit and on the surface are
designed to reinforce each other and expand
our ability to explore and discover," said
Doug McCuistion, director of NASA's Mars
Exploration Program. "You can only achieve
this compelling level of exploration capability
with the sustained exploration approach we
are conducting at Mars through integrated
orbiters and landers."
"The combination of the ground-level
and aerial view is much more powerful than

Cape Verde from Opportunity. [NASA/JPL]
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either alone," said Steve Squyres of Cornell
University. Squyres is principal investigator
for Opportunity and its twin, Spirit. "If you
were a geologist driving up to the edge of a
crater in your jeep, the first thing you would
do would be to pick up the aerial photo you
brought with you and use it to understand
what you're seeing from ground level. That's
exactly what we're doing here."
Images from
NASA's Mars
Global Surveyor, orbiting the
red planet since
1997, prompted
the rover team
to choose Victoria two years
ago as the longterm destination
for Opportunity.
The images show
the one-half-mile-wide crater has scalloped
edges of alternating cliff-like high, jutting
ledges and gentler alcoves. The new image
by the Mars Reconnaissance Orbiter adds
significantly more detail.
Exposed geological layers in the cliff-like
portions of Victoria's inner wall appear to
record a longer span of Mars' environmental
history than the rover has studied in smaller
craters. Victoria is five times larger than
any crater Opportunity has visited during its
Martian trek.
High-resolution color images taken by
Opportunity's panoramic camera since Sept.
28 reveal previously unseen patterns in the
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layers. "There are distinct variations in the
sedimentary layering as you look farther down
in the stack," Squyres said. "That tells us environmental conditions were not constant."
Within two months after landing on Mars in
2004, Opportunity found geological evidence
for a long-ago environment that was wet. Scientists hope the layers in Victoria will provide
new clues about whether that wet environment
was persistent, fleeting or cyclical.
The rovers have worked on Mars for more
than 10 times their originally planned threemonth missions. "Opportunity shows a few
signs of aging but is in good shape for undertaking exploration of Victoria crater," said
John Callas, project manager for the rovers at
NASA's Jet Propulsion Laboratory.
"What we see so far just adds to the excitement.
The team has worked heroically for nearly
21 months driving the rover here, and now
we're all rewarded with views of a spectacular
landscape of nearly 50-foot-thick exposures of
layered rock," said Jim Bell of Cornell. Bell is
lead scientist for the rovers' panoramic cameras.
NASA plans to drive Opportunity from crater
ridge to ridge, studying nearby cliffs across
the intervening alcoves and looking for safe
ways to drive the rover down. "It's like going
to the Grand Canyon and seeing what you
can from several different overlooks before
you walk down," Bell said.
The orbiter images will help the team choose
which way to send Opportunity around the
rim, and where to stop for the best views.
Conversely, the rover's ground-level observations of some of the same features will
provide useful information for interpreting
orbital images.
"The ground-truth we get from the rover
images and measurements enables us to better
interpret features we see elsewhere on Mars,
including very rugged and dramatic terrains
that we can't currently study on the ground,"
said Alfred McEwen of the University of Arizona, Tucson. He is principal investigator for
the orbiter's High Resolution Imaging Science
Experiment camera. f
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Hubble Finds
Extrasolar Planets Far
Across Galaxy
(NASA/STScI) NASA's Hubble Space
Telescope has discovered 16 extrasolar planet
candidates orbiting a variety of distant stars in
the central region of our Milky Way galaxy.
The planet bonanza was uncovered during a
Hubble survey, called the Sagittarius Window
Eclipsing Extrasolar Planet Search (SWEEPS).
Hubble looked farther than has ever successfully
been searched for extrasolar planets. Hubble
peered at 180,000 stars in the crowded central
bulge of our galaxy 26,000 light-years away.
That is one-quarter the diameter of the Milky
Way's spiral disk. The results will appeared in
the Oct. 5 issue of the journal Nature.
This tally is consistent with the number
of planets expected to be uncovered from
such a distant survey, based on previous
exoplanet detections made in our local solar
neighborhood. Hubble's narrow view covered
a swath of sky no bigger in angular size than
two percent the area of the full moon. When
extrapolated to the entire galaxy, Hubble's data
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provides strong evidence for the existence of
approximately 6 billion Jupiter-sized planets
in the Milky Way.
Five of the newly discovered planets represent
a new extreme type of planet not found in any
nearby searches. Dubbed Ultra-Short-Period
Planets (USPPs), these worlds whirl around
their stars in less than one Earth day.
"Discovering the very short-period planets
was a big surprise," said team leader Kailash
Sahu of the Space Telescope Science Institute.
"Our discovery also gives very strong evidence
that planets are as abundant in other parts of
the galaxy as they are in our solar neighborhood."
Hubble could not view directly the 16 newly
found planet candidates. Astronomers used
Hubble's Advanced Camera for Surveys to
search for planets by measuring the slight
dimming of a star due to the passage of a
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planet in front of it, an event called a transit.
The planet would have to be about the size of
Jupiter to block enough starlight, about one to
10 percent, to be measurable by Hubble.
The planets are called "candidates" because
astronomers could only obtain follow-up
mass measurements for two of them due to
the distance and faintness of these systems.
Following an exhaustive analysis, the team
ruled out alternative explanations such as a
grazing transit by a stellar companion that
could mimic the predicted signature of a true
planet. The finding could more than double
the number of planets spied with the transit
technique to date.
There is a tendency for the planet candidates
to revolve around stars more abundant in
elements heavier than hydrogen and helium,
such as carbon. This supports theories that
stars rich in heavy elements have the necessary
ingredients to form planets.
The planet candidate with the shortest orbital
period, named SWEEPS-10, swings around its
star in 10 hours. Located only 740,000 miles
from its star, the planet is among the hottest
ever detected. It has an estimated temperature
of approximately 3,000° Fahrenheit.
"This star-hugging planet must be at least 1.6
times the mass of Jupiter, otherwise the star's
gravitational muscle would pull it apart," said
SWEEPS team member Mario Livio. "The
star's low temperature allows the planet to
survive so near to the star."
"Ultra-Short-Period Planets seem to occur
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preferentially around normal red dwarf stars
that are smaller and cooler than our sun,"
Sahu explained. "The apparent absence of
USPPs around sun-like stars in our local
neighborhood indicates that they might have
evaporated away when they migrated too close
to a hotter star."
There is an alternative reason why Jupiterlike planets around cooler stars may migrate
in closer to the star than such planets around
hotter stars. The circumstellar disk of gas and
dust out of which they formed extends in
closer to a cooler star. Since the discovery of
the first "hot Jupiter" around another star in
1995, astronomers have realized this unusual
type of massive planet must have spiraled in
close to its parent star from a more distant
location where it must have formed. The
inner edge of a circumstellar disk halts the
migration.
Planetary transits occur only when the
planet's orbit is viewed nearly edge-on. However, only about 10 percent of hot Jupiters
have edge-on orbits that allow the planet to
be observed transiting a star. To be successful, transit surveys must view a large number
of stars at once. The SWEEPS transit survey
covered a rich field of stars in the Sagittarius
Window.
The term "window" implies a clear view into
the galactic center, but much of the galactic
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plane is obscured by dust. Hubble monitored
180,000 stars for periodic, brief dimming in a
star's brightness. The star field was observed
over a continuous seven-day period from
Feb. 23-29, 2004. To ensure the dimming
was caused by an object orbiting a star, the
team used Hubble to detect from two to 15
consecutive transits for each of the 16 planet
candidates.
Two stars in the field are bright enough that
the SWEEPS team could make an independent confirmation of a planet's presence by
spectroscopically measuring a slight wobble
in the star's motion due to the gravitational
pull of an unseen companion. They used the
European Southern Observatory's Very Large
Telescope, located on Mount Paranal in Chile,
to measure a slight wobble in the star.
One of the planetary candidates has a
mass below the detection limit of 3.8 Jupiter
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masses. The other candidate is 9.7 Jupiter
masses, which is below the minimum mass
of 13 Jupiter masses for a brown dwarf. A
brown dwarf is an object that forms like a
star but does not have enough mass to shine
by nuclear fusion.
Since the stars are so faint and the field of
view is so densely packed with stars, measuring
the slight wobble in the star's motion using
spectroscopy to confirm most of the planet
candidates is not feasible. Future telescopes
such as NASA's James Webb Space Telescope
will provide the needed sensitivity to confirm
most of the planet candidates.
The Hubble SWEEPS program is an important proof-of-concept for NASA's future
Kepler Mission, scheduled for launch in 2007.
The Kepler observatory will continuously
monitor a region of the Milky Way galaxy to
detect transiting planets around mostly distant stars. Kepler will be sensitive enough to
detect possibly hundreds of Earth-size planet
candidates in or near the habitable zone, the
distance from a star where liquid water could
feasibly exist on a planet's surface.
The Hubble Space Telescope is a project of
international cooperation between NASA
and the European Space Agency. The Space
Telescope Science Institute conducts Hubble
science operations. The institute is operated
for NASA by the Association of Universities
for Research in Astronomy, Inc. f
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Planets Form from
Disks Around Stars
(NASA/STScI) More than 200 years ago, the
philosopher Immanuel Kant first proposed that
planets are born from disks of dust and gas
that swirl around their home stars. Though
astronomers have detected more than 200
extrasolar planets and have seen many debris
disks around young stars, they have yet to
observe a planet and a debris disk aligned in
the same plane around the same star. Now,
NASA's Hubble Space Telescope, in collaboration with ground-based observatories, has at
last confirmed what Kant and scientists have
long predicted: that planets form from debris
disks around stars.
The Hubble observations by a team of
astronomers led by G. Fritz Benedict and
Barbara E. McArthur of the University of
Texas at Austin show for the first time that a
planet is aligned with its star's circumstellar
disk of dust and gas. The planet, detected in
2000, orbits the nearby Sun-like star Epsilon
Eridani, located 10.5 light-years from Earth in
the constellation Eridanus. The planet's orbit
is inclined 30 degrees to Earth, the same angle
at which the star's disk is tilted. The results
will appeared in the November issue of the
Astronomical Journal.
The planets in our solar system share a
common alignment, evidence that they were
created at the same time in the Sun's disk.
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But the Sun is a middle-aged star, 4.5 billion
years old, and its debris disk dissipated long
ago. Epsilon Eridani, however, still retains
its disk because it is young, only 800 million
years old.
The Hubble observations also helped
Benedict's team determine the planet's true
mass, which they calculate as 1.5 times Jupiter's
mass. Previous estimates measured only the
lower limit, at 0.7 the mass of Jupiter. The
planet, called Epsilon Eridani b, is the nearest
extrasolar planet to Earth. It orbits its star
every 6.9 years.
"Because of Hubble, we know for sure that
it is a planet and not a failed star," McArthur
explained.” Some astronomers have argued
that a few of the known extrasolar planets
could be brown dwarfs because their precise
masses are not known. If an object is less
than 10 Jupiter masses, it is a planet, not a
brown dwarf.
McArthur was part of an earlier team at
the University of Texas at Austin's McDonald
Observatory who discovered Epsilon Eridani
b. They detected the planet using the radialvelocity method, which measures a star's subtle
motion toward and away from Earth to find
unseen companions.
Epsilon Eridani is a young and active star,
so some astronomers claimed that what appeared as a planet-induced wobble of the
star could have been the actions of the star
itself. Turbulence in the atmosphere may
have produced apparent velocity changes
that were intrinsic to the star and not due to
a planet's influence.
The current Benedict-McArthur team calculated the planet's mass and its orbit by making
extremely precise measurements of the star's
location as it wobbled on the sky, a technique
called astrometry. The slight wobbles are
caused by the gravitational tug of the unseen
planet, like a small dog pulling its master on
a leash. The team studied over a thousand
astrometric observations from Hubble collected
over three years. The astronomers combined
these data with other astrometric observa-
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tions made at the University of Pittsburgh's
Allegheny Observatory. They then added those
measurements to hundreds of ground-based
radial-velocity measurements made over the
past 25 years at McDonald Observatory at the
University of Texas, Lick Observatory at the
University of California Observatories, the
Canada-France-Hawaii Telescope in Hawaii,
and the European Southern Observatory in
Chile. This combination allowed them to
accurately determine the planet's mass by
deducing the tilt of its orbit.
If astronomers don't know how a planet's
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orbit is tilted with respect to Earth, they can
only estimate a minimum mass for the planet.
The planet's mass could be significantly larger
if the orbit were tilted to a nearly face-on orientation to Earth. The star would still move
toward and away from Earth slightly, even
though it had a massive companion.
"You can't see the wobble induced by the
planet with the naked eye," Benedict said.
"But Hubble's fine guidance sensors are so
precise that they can measure the wobble. We
basically watched three years of a nearly sevenyear-long dance of the star and its invisible
partner, the planet, around their orbits. The
fine guidance sensors measured a tiny change
in the star's position, equivalent to the width
of a quarter 750 miles away."
Epsilon Eridani has long captivated the
attention of science fiction writers, as well as
astronomers. In 1960, years before the first
extrasolar planet was detected, astronomer
Frank Drake listened for radio transmissions
from inhabitants of any possible planets around
Epsilon Eridani as part of Project Ozma's
search for intelligent extraterrestrial life. In the
fictional Star Trek universe, Epsilon Eridani is
considered by some fans to be the parent star
for the planet Vulcan, Mr. Spock's home.
No Vulcan or any other alien could live on
this gas giant planet. If moons circled the
planet, they would spend part of their orbit
close enough to Epsilon Eridani to have
surface temperatures like that of Earth, and
possibly liquid water. However, the planet's
looping, "roller-coaster" orbit also would carry
the moons far away from the star, a distance
equal to Jupiter's 500-million-mile separation
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from the Sun, where oceans would freeze. If a
moon were massive enough, like Saturn's giant
moon Titan, it could have a sufficiently dense
atmosphere that would retain heat. Such an
atmosphere would suppress wide swings in
surface temperatures, like covering up with
a heavy blanket on a cold night. This could
make such a moon potentially habitable for
life as we know it, Benedict said.
Although Hubble and other telescopes cannot image the gas giant planet now, they may
be able to snap pictures of it in 2007, when its
orbit is closest to Epsilon Eridani. The planet
may be bright enough in reflected sunlight to be
imaged by Hubble, other space-based cameras,
and large ground-based telescopes. f

NASA's Spitzer Sees
Day and Night on
Exotic World
(NASA/SSC) NASA's Spitzer Space Telescope
has made the first measurements of the day
and night temperatures of a planet outside
our solar system. The infrared observatory
revealed that the Jupiter-like gas giant planet
circling very close to its sun is always as hot
as fire on one side, and potentially as cold as
ice on the other.
"This planet has a giant hot spot in the
hemisphere that faces the star," said Dr. Joe
Harrington of the University of Central
Florida, Orlando, lead author of a paper appearing online in Science. "The temperature
difference between the day and night sides
tells about how energy flows in the planet's
atmosphere. Essentially, we're studying weather
on an exotic planet."
The finding represents the first time any kind
of variation has been seen across the surface
of an extrasolar planet, a planet beyond our
solar system. Previous measurements of extrasolar planets described only global traits
like size and mass.
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more (checks made payable to: CCSN
Foundation, Inc.) to:
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"This is a spectacular result," said Dr. Michael
Werner, project scientist for Spitzer at NASA's
Jet Propulsion Laboratory, Pasadena, Calif.
"When we designed Spitzer years ago, we did
not anticipate that it would be revolutionizing
extrasolar-planet science."
The researchers used Spitzer to determine
the temperature variation in the atmosphere
of a nearby planet called Upsilon Andromedae b. This "hot-Jupiter" planet is a gas giant
similar to Jupiter, but it orbits very close to
its scorching star, circling the star once every
4.6 days.
Scientists believe the planet is tidally locked
to its star. This means it is rotating slowly
enough that the same side always faces the
star, just as the same side of Earth's tidally
locked moon always faces toward us, hiding
its "dark side." However, since this planet is
made of gas, its outer atmosphere could be
circulating much faster than its interior.
According to the astronomers, the observed
temperature difference between the two sides
of Upsilon Andromedae b is extreme, about
1,400° Celsius (2,550° Fahrenheit). Such a large
temperature difference indicates the planet's
atmosphere absorbs and reradiates sunlight

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.

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 CCSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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so fast that gas circling around it cools off
quickly. This is unlike Jupiter, which is eventemperatured all the way around.
"If you were moving across the planet from
the night side to day side, the temperature
jump would be equivalent to leaping into a
volcano," said the project's principal investigator, Dr. Brad Hansen of the University of
California, Los Angeles.
Spitzer used its heat-seeking infrared eyes to
periodically stare at the Upsilon Andromedae
planetary system over approximately five days.
It found the system's infrared light, or heat,
dimmed and brightened in time with Upsilon
Andromedae b's orbit. This change in heat is
the result of the planet showing its different
faces to Spitzer as it traveled around the star.
When the planet's sunlit side was in Earth's
view, Spitzer detected more heat from the
system; when its dark side was facing us, it
picked up less heat. The planet does not cross
behind or in front of its star, but is always in
Earth's line of sight.
Upsilon Andromedae b was discovered in
1996 around the star Upsilon Andromedae,
which is 40 light-years away and visible to
the naked eye at night in the constellation
Andromeda. Upsilon Andromedae is circled
by two other known planets located farther
out than Upsilon Andromedae b.
Harrington and Hansen presented their
results at the 38th meeting of the Division
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for Planetary Sciences of the American Astronomical Society in Pasadena, Calif.
Harrington and three co-authors on this
Science paper used Spitzer last year to directly
detect light from an extrasolar gas-giant planet
as it ducked behind its star and reappeared.
That technique and the current method described above take advantage of the fact that
planets stand out better relative to their stars
when viewed in infrared light.
Other authors of this work include: Statia
H. Luszcz of Cornell University, Ithaca, N.Y.,
and University of California, Berkeley; Dr.
Sara Seager of the Carnegie Institution of
Washington, D.C.; Drs. Drake Deming and
Jeremy Richardson of NASA's Goddard Space
Flight Center, Greenbelt, Md.; Dr. Kristen
Menou of Columbia University, New York,
N.Y.; and Dr. James Y-K Cho of University
of London, U.K.
JPL manages the Spitzer Space Telescope mission for NASA's Science Mission Directorate,
Washington. Science operations are conducted
at the Spitzer Science Center at the California
Institute of Technology, Pasadena. 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
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in 1911.
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.
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 CCSN 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

Neptune. Neptune, in Capricornus, sets
about two hours before Uranus. It is getting too close in direction to the sun to be
easily viewed.

Dwarf Planets. (At mid-month - 15th)
All times are Pacific Standard Time. Rise
Constellation
Transit
and set times are for the astronomical horizon Planet
Pluto
Sagittarius
11:49
am (37°)
at Las Vegas or Reno as noted.
Ceres
Aquarius
4:09 pm (32°)
Eris
Cetus
7:38 pm (48°)

The Planets

Mercury. Mercury, moving from Libra through
Scorpius and Ophiuchus ends the month in
Sagittarius. It is low in the east at sunrise.
Superior Conjunction (on the far side of
the sun) occurs on January 6. Observers in
the western hemisphere will see Mercury
transit the disk of the sun. Greatest Western
Elongation (20° from the sun) occurred on
November 25.

All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
12" diameter. Eris ("EE-ris", formerly 2003
UB313), like most Trans-Neptunian objects,
requires a professional sized telescope. Transit
time and position is when the object is at its
highest in the southern sky. f

The Moon
Venus. Venus, in Sagittarius, is coming out
from behind the sun. It will be visible low
Each day the moon rises about one hour
in the evening sky after sunset near the end later than the day before. The New Moon (not
of the month.
visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
Mars. Mars, in Scorpius for most of the month
rises at about noon and sets near midnight.
is rising in the morning just before the sun.
The full moon is opposite the sun in the sky
Look for a close grouping of Mars Jupiter
and rises at sunset and sets at sunrise. The
and Mercury just before sunrise on the
last quarter moon rises near midnight and
morning of December 10.
sets near noon. Perigee is when the moon is
Jupiter. Jupiter, near the border of Scorpius closest to the earth and apogee is when it is
and Ophiuchus, is rising just before the sun. farthest. The distance varies by ±6% from
It will be successively more visible in the the average.
morning sky by the end of the month.
First quarter Nov. 27 10:29 pm pst
Saturn. Saturn, in Leo, is rising in the early
Full Moon
Dec. 4
4:25 pm
evening. Look for it in the eastern sky after
Last quarter Dec. 12
6:32 am
about 10 pm.
New Moon Dec. 20
6:01 pm
First
quarter
Dec.
27
6:48 pm
Uranus. Uranus, in Aquarius, is in the southwest
during the early evening. It sets a bit after
Perigee
Dec. 1
4:07 pm pst
10 pm. On the evening of December 25,
Apogee
Dec. 13
10:57 am
Uranus will set just before the waning
Perigee
Dec. 27
5:49 pm
crescent moon.
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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
6:34 am pst
6:37
6:39
6:42
6:44
6:46
6:48
6:49
6:51
6:52
6:52

Sunset
4:25 pm pst
4:25
4:25
4:25
4:26
4:27
4:28
4:29
4:31
4:33
4:35
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Day
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.

Winter Solstice
Winter officially begins with the Winter
Solstice which will occur at 4:22 pm 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
of December 13/14. The meteors from this

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
7:02 am pst
7:04
7:07
7:10
7:12
7:14
7:16
7:17
7:19
7:20
7:20

Sunset
4:35 pm pst
4:35
4:34
4:35
4:35
4:36
4:37
4:38
4:40
4:42
4:44

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

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 cause some interference 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 moon
will be near full phase and will considerably
interfere with this shower. The Quadrantid
meteor shower usually produces 50 to 100
meteors per hour. f

Now Playing
In Las Vegas

In Reno

Season of
Light

Black Holes

Sky Watch

The Human
Body

and

Closed December 31 - January 11

and

The CCSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CCSN President: Dr. Richard Carpenter
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Chair: Bret Whipple, Vice Chair: Linda Howard,
Mark Alden, Dr. Stavros Anthony, Dr. Jill Derby, Thalia Dondero, Dorothy
Gallagher, Jason Geddes, James Dean Leavitt, Howard Rosenberg, Dr. Jack
Lund Schofield, Steve Sisolak and Michael Wixom

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

Community 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.ccsn.edu/planetarium/

http://planetarium.unr.edu/

