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Dancing with the Stars
(NASA/STScI) Two galaxies perform an
intricate dance in this new Hubble Space
Telescope image. The galaxies, containing a
vast number of stars, swing past each other
in a graceful performance choreographed by
gravity.
The pair, known
collectively as Arp
87, is one of hundreds of interacting and merging
galaxies known in
our nearby universe. Arp 87 was
originally cataloged
by astronomer Halton Arp in the mid
1960s. Arp's Atlas
of Peculiar Galaxies is a compilation of astronomical photographs using the Palomar
200-inch Hale and the 48-inch Samuel Oschin
telescopes.
The resolution in the Hubble image shows
exquisite detail and fine structure that was not
observable when Arp 87 was first cataloged
in the 1960s.
The two main players comprising Arp 87 are
NGC 3808 on the right (the larger of the two
galaxies) and its companion NGC 3808A on
the left. NGC 3808 is a nearly face-on spiral
galaxy with a bright ring of star formation
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and several prominent dust arms. Stars, gas,
and dust flow from NGC 3808, forming an
enveloping arm around its companion. NGC
3808A is a spiral galaxy seen edge-on and is
surrounded by a rotating ring that contains
stars and interstellar gas clouds. The ring is
situated perpendicular to the plane of the host
galaxy disk and is called a "polar ring."
As seen in other mergers similar to Arp 87,
the corkscrew shape of the tidal material or
bridge of shared matter between the two galaxies suggests that some stars and gas drawn
from the larger galaxy have been caught in the
gravitational pull of the smaller one. The shapes
of both galaxies have been
distorted by
their gravitational interaction with one
another.
Interacting
galaxies often
exhibit high
rates of star
formation.
Many lines of
evidence, colors of their starlight, intensity of
emission lines from interstellar gas, far-infrared
output from heated interstellar dust - support
this fact. Some merging galaxies have the
highest levels of star formation we can find
anywhere in the nearby universe.
Arp 87 is in the constellation Leo, the Lion,
approximately 300 million light-years away
from Earth. These observations were taken in
February 2007 with the Wide Field Planetary
Camera 2. Light from isolated blue, green, red,
and infrared ranges was composited together
to form this color image. f
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Hubble Finds 'Dorian
Gray' Galaxy
(NASA/STScI) NASA's Hubble Space Telescope has found a galaxy that is the equivalent
of the painting of Dorian Gray, a portrait in
an Oscar Wilde novel that appears mysteriously to age.
Like the fictional painting, the galaxy I Zwicky
18 appears to look older the more astronomers
study it. What astronomers once thought was
a toddler galaxy by galactic standards may now
be considered an
adult.
The galaxy's
youthful appearance was identified some 40
years ago through
observations at
the Palomar Observatory. Those
studies showed
that the galaxy
erupted with star
formation billions of years
after its galactic
neighbors. Galaxies resembling I
Zwicky 18's youthful appearance are typically
found only in the early universe. Astronomers
were thrilled that a newly forming galaxy like
I Zwicky 18 could be studied nearby to learn
about galactic evolution, which is normally
only observable at great distances.
New Hubble data have quashed that possibility. The telescope found faint, older stars
contained within the galaxy, suggesting its star
formation started at least 1 billion years ago
and possibly as much as 10 billion years ago.
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from:

December

The galaxy, therefore, may have formed at the
same time as most other galaxies.
"Although the galaxy is not as youthful as was
once believed, it is certainly developmentally
challenged and unique in the nearby universe,"
said astronomer Alessandra Aloisi from the
Space Telescope Science Institute and the
European Space Agency in Baltimore, Md.,
who led the new study.
Spectroscopic observations with groundbased telescopes have shown that I Zwicky 18
is almost exclusively composed of hydrogen
and helium, the main ingredients created in
the Big Bang.
Heavier elements
are forged within
the cores of stars
and blasted into
space when the
stars die. The
galaxy's primordial makeup suggests that its rate
of star formation
has been much
lower than that of
other galaxies of
similar age. The
galaxy has been
studied with
most of NASA's
telescopes, including the Spitzer Space Telescope,
the Chandra X-ray Observatory, and the Far
Ultraviolet Spectroscopic Explorer (FUSE).
However, it remains a mystery why I Zwicky
18 formed so few stars in the past, and why it
is forming so many new stars right now.
The Hubble data also suggest that I Zwicky
18 is 59 million light-years from Earth, almost
10 million light-years more distant than
previously believed. While this is still in our
own backyard, as measured by extragalactic
standards, the galaxy's larger-than-expected
distance may explain why astronomers have
had difficulty detecting older, fainter stars
within the galaxy until now. In fact, the faint,
old stars in I Zwicky 18 are almost at the limit
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This is the first time, however, that variable
stars with so few heavy elements were found.
This may provide unique new insights into
the properties of variable stars, which is now
a topic of ongoing study.
Aloisi and her team published their results
in the October 1 issue of the Astrophysical
Journal Letters.
Aloisi's team consists of Francesca Annibali,
Jennifer Mack, and Roeland van der Marel of
the Space Telescope Science Institute; Marco
Sirianni of the Space Telescope Science Institute and the European Space Agency; Abhijit
Saha of the National Optical Astronomy Observatories; and Gisella Clementini, Rodrigo
Contreras, Giuliana Fiorentino, Marcella
Marconi, Ilaria Musella, and Monica Tosi of
the Italian National Astrophysics Institutes in
Bologna and Naples. f
of Hubble's resolution and sensitivity.
Aloisi and her team discerned the new
distance by observing flashing stellar milemarkers within I Zwicky 18. These massive
stars, called Cepheid variable stars, pulse in
a regular rhythm. The timing of their pulsations is directly related to their brightness. By
comparing the stars' actual brightness with
their observed brightness, astronomers can
precisely measure their distance. The team
determined the observed brightness of three
Cepheids and compared it with the actual
brightness predicted by theoretical models.
These models were calculated specifically for
I Zwicky 18's deficiency in heavy elements,
indicating the galaxy's stars formed before
these elements were abundant in the universe.
This analysis allowed the astronomers to determine the galaxy's distance. The Cepheid
distance also was validated through another
distance indicator, specifically the observed
brightness of the brightest red stars older
than 1 billion years.
Cepheid variable stars have been studied for
decades and have been instrumental in the
determination of the scale of our universe.

Mars Water and
Climate
(NASA/JPL) NASA's Mars Reconnaissance
Orbiter is examining several features on Mars
that address the role of water at different times
in Martian history.
Features examined with the orbiter's advanced instruments include material deposited
in two gullies within the past eight years, polar
ice layers formed in the recent geologic past,
and signs of water released by large impacts
when Mars was older.
Last year, discovery of the fresh gully deposits from before-and-after images taken
since 1999 by another orbiter, Mars Global
Surveyor, raised hopes that modern flows
of liquid water had been detected on Mars.
Observations by the newer orbiter, which
reached Mars last year, suggest these deposits
might instead have resulted from landslides of
loose, dry materials. Researchers report this
and other findings from Mars Reconnaissance
Orbiter in five papers published recently in
the journal Science.
"The key question raised by these two
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a different phase of repeating climate cycles.
Mars, like Earth, has periodic changes in climate due to the cycles related to the planets'
tilts and orbits. Some eras during the cycles
are warmer than others. These gullies are on
slopes too shallow for dry flows, and images
from Mars Reconnaissance Orbiter's highresolution camera show clear indicators of
liquid flows, such as braided channels and
terraces within the gullies.
Another new finding from that camera may
help undermine arguments that very ancient
Mars had a wet climate on a sustained basis.
Landscapes with branched channels and
fan-like deposits typical of liquid flows were
found around several impact craters. Images
show close association between some of those
flow features and ponded deposits interpreted
False-color image of gully channels in a crater
in the southern highlands of Mars.

deposits is whether water is coming to the
surface of Mars today," said Alfred McEwen
of the University of Arizona, Tucson, lead
scientist for the spacecraft's High Resolution
Imaging Science Experiment camera and coauthor of three of the papers. "Our evidence
suggests the new deposits did not necessarily
involve water."
One of the fresh deposits is a stripe of relatively bright material several hundred yards
long that was not present in 1999 but appeared
by 2004. The orbiter's Compact Reconnaissance Imaging Spectrometer for Mars reveals
the deposit is not frost, ice or a mineral left
behind by evaporation of salty water. Also,
the researchers inspected the slopes above
this and five other locations that have bright
and apparently young deposits. The slopes
are steep enough for sand or loose, dry dust
to flow down the gullies. Bright material seen
uphill could be the source.
Other gullies, however, offer strong evidence
of liquid water flowing on Mars within the
last few million years, although perhaps at

Lava-Draped Channel System on Mars. This
image shows a portion of the Athabasca Valles
channel system. Part of a streamlined "island"
is visible on the right, and dune-like landforms
that occur on the channel floor can be seen
on the left. At higher resolution it is apparent
that a thin layer of solidified lava coats both
the dune-like landforms and the topographically higher streamlined island.
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as material melted by the
impact of a meteoroid
into ice-rich crust. This
new evidence supports a
hypothesis that ancient
water flows on the surface
were episodic, linked to impact events and subsurface
heating, and not necessarily
the result of precipitation
in a sustained warmer
climate. Crater-digging
impacts were larger and
more numerous during
the early Martian era when
large drainage networks
and other signs of surface
water were carved on many
parts of the planet.
The Mars Reconnaissance
Orbiter has examined icerich layered deposits near
the Martian poles with the
ground-penetrating Shallow Subsurface Radar
instrument, and other experiments. The radar
detected layering patterns near the south pole
that suggest climatic periods of accumulating
deposits have alternated with periods of erosion, report Roberto Seu of the University of
Rome and his co-authors. Maria Zuber of the
Massachusetts Institute of Technology and her
collaborators used effects of Mars' gravity on
the orbiter to check whether layered deposits at
the south pole are high-density material, such
as rock, or lower-density such as ice. Their
observations add to other evidence that the
layers are mostly water. Kenneth Herkenhoff
of the U.S. Geological Survey, Flagstaff, and
others used the high-resolution camera to
trace a series of distinctive layers near the
north pole.
An accompanying paper by Windy Jaeger
of the U.S. Geological Survey, Flagstaff, and
co-authors uses images from the high-resolution camera to show lava flows completely
draping a young Martian channel network
called Athabasca Valles. This creates ponded
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lava over an expanse that other
researchers had interpreted in
2005 as a frozen sea.
Richard Zurek, project scientist for Mars Reconnaissance
Orbiter at NASA's Jet Propulsion Laboratory, Pasadena,
Calif., said, "These latest
increases in observational
capabilities, individually and
in combination, reveal a more
complex Mars, a planet with
a rich history that we are still
learning to read." f

Layered Ice Deposits near
North Pole of Mars. This
false-color image of the
north polar layered deposits
has been processed to emphasize color variations. It
shows that the color as well
as texture or morphology varies from layer to layer. Such
changes in composition may
have been caused by volcanic eruptions or
local weather phenomena when the layers
were deposited. Overall, it is thought that the
polar layered deposits contain a record of
recent climate changes on Mars, similar to
ice ages on Earth.

Hubble and Keck
Identify Dwarf Galaxy
(NASA/STScI) A team of astronomers at
the University of California at Santa Barbara
report that they have resolved a dwarf galaxy 6
billion light-years away. Weighing only 1/100
as much as our Milky Way Galaxy, the dwarf
is much smaller than anything studied before
in any detail at this distance.
They report in the Dec. 20 issue of the
Astrophysical Journal that the galaxy looks
very similar to one of the dwarf galaxies in
the Virgo cluster, which is located only 60
million light-years away. "We believe we may
have identified the progenitors of local dwarf
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galaxies," says Tommaso Treu. "We see them
as clearly as we would see dwarfs in the Virgo
cluster using ground-based telescopes. The
sharp view of NASA's Hubble Space Telescope,
and the laser guide stars adaptive optics system
on the W.M. Keck Telescope, were aimed at
a natural lens in space, called a gravitational
lens, to study the dwarf. The researchers took
advantage of the fact that the distant dwarf
galaxy lies behind a massive foreground galaxy
that bends light rays much as a glass lens does.
This gravitational lensing amplifies the image
of the much farther dwarf galaxy, making it
appear 10 times brighter and 10 times larger
than it would normally be seen by either
Hubble or Keck.
This photo illustration shows a tiny galaxy

The Astronomical
Society of Nevada

The ASN normally meets on the 2nd
Tuesday of each month at 6:30 pm at
the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/

The ASN has a Las Vegas Chapter.
For information see:
http://vegas.astronomynv.org/
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6 billion light-years away that is smaller than
any galaxy ever seen at that distance.
Astronomers discovered this distant galaxy
through a phenomenon called gravitational
lensing. This phenomenon occurs when a
massive galaxy in the foreground bends the
light rays from a distant galaxy behind it in
much the same way as a magnifying glass does.
When both galaxies are exactly lined up, the light
forms a bull's-eye pattern, called an "Einstein
ring," around the foreground galaxy.
This ring can be seen in the illustration.
Einstein rings are named for physicist Albert
Einstein, who predicted the phenomenon.
By focusing the light rays, this gravitational
lensing effect increases the observed brightness
and size of the background galaxy by more
than 10 times.
The illustration is based on images taken in
infrared light from the W. M. Keck Telescope
and visible-light images from NASA's Hubble
Space Telescope. The Hubble and Keck data
reveal information about the early years of
the infant galaxy, namely that it is seen just
after it formed most of its stars.
The Hubble images were taken on Nov. 5,
2006 with the Advanced Camera for Surveys
and the Near Infrared Camera and MultiObject Spectrometer. The Keck images were
taken on Dec. 11, 2006. f
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Astronomers Find
Dust in the Wind of
Black Holes
(NASA/SSC) The hit song that proclaimed,
"All we are is dust in the wind," may have
some cosmic truth to it. New findings from
NASA's Spitzer Space Telescope suggest that
space dust, the same stuff that makes up living creatures and planets, was manufactured
in large quantities in the winds of black holes
that populated our early universe.
The findings are a significant new clue in
an unsolved mystery: where did all the dust
in the young universe originate?
"We were surprised to find what appears to
be freshly made dust entrained in the winds
that blow away from supermassive black holes,"
said Ciska Markwick-Kemper of the University
of Manchester, U.K. Markwick-Kemper is
lead author of a new paper appearing in an
upcoming issue of the Astrophysical Journal
Letters. "This could explain where the dust
came from that was needed to make the first
generations of stars in the early universe."
Space dust is essential to the formation of
planets, stars, galaxies and even life as we know
it. The dust in our corner of the universe was
piped out by dying stars that were once a lot
like our sun. But, when the universe was less
than a tenth of its present age of 13.7 billion
years, sun-like stars hadn't been around long
enough to die and make dust. So, what produced the precious substance back when the
universe was just a toddler?
Theorists have long-postulated that short-

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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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
The Astronomy Store features items for
sale that are of interest to the patrons of
The Planetarium. We carry a wide variety
of novelties, toys and observing aids with a
space or astronomical theme. When patrons
obtain their tickets to planetarium shows,
they can also purchase a variety of astronomically oriented items. Friends of The
Planetarium receive a 10% discount.

Artist's concept.

lived, massive exploding stars, or supernovae,
might be the source of this mysterious dust,
while others have proposed that a type of
energetic, growing supermassive black hole,
called a quasar, could be a contributing factor.
A quasar consists of a supermassive black hole
surrounded by a dusty doughnut-shaped cloud
that feeds it. Theoretically, dust could form
in the outer portion of the winds that slowly
blow away from this doughnut cloud.
"Quasars are like the Cookie Monster," said
co-author Sarah Gallagher of the University
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of California at Los Angeles, who is currently
a visiting astronomer at the University of
Western Ontario, Canada. "They are messy
eaters, and they can consume less matter than
they spit out in the form of winds."
Nobody has found conclusive proof that
either quasar winds or supernovae can create
enough dust to explain what is observed in the
early universe. Markwick-Kemper and her team
decided to test the former theory and investigate
a quasar, called
PG2112+059, located in the center
of a galaxy about 8
billion light-years
way. Although
this particular
quasar is not located in the early
universe, because
it is closer, it is
an easier target
for addressing
the question of
whether quasars
can make dust. The team used Spitzer's infrared spectrograph instrument to split apart
infrared light from the quasar and look for
signs of various minerals.
They found a mix of the ingredients that
make up glass, sand, marble and even rubies
and sapphires. While the mineral constituting glass was expected, the minerals for sand,
marble and rubies were a surprise. Why? These
minerals are not typically detected floating
around galaxies, suggesting they could have
been freshly formed in the winds rushing away
from the quasar.
For instance, the ingredient that makes up
sand, crystalline silicate, doesn't survive for
long free-floating in space. Radiation from
stars zaps the minerals back to an amorphous,
glass-like state. The presence of crystalline
silicate therefore suggests something, possibly
the quasars winds, is churning out the newly
made substance.
Markwick-Kemper and her team say the
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case of the missing dust is not firmly shut.
They hope to study more quasars for further
evidence of their dust-making abilities. Also,
according to the astronomers, quasars may not
be the only source of dust in the early universe.
"Supernovae might have been more important
for creating dust in some environments, while
quasars were more important in others," said
Markwick-Kemper. "For now, we are very
excited to have identified the different species of dust in a
quasar billions
of light-years
away."
Other authors
of this paper
include Dean
Hines of the
Space Science
Institute, Boulder, Colo., and
Jeroen Bouwman of the Max
Planck Institute
for Astronomy,
Heidelberg, Germany. NASA's Jet Propulsion
Laboratory, Pasadena, Calif., 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, also in Pasadena. Caltech manages
JPL for NASA. Spitzer's infrared spectrograph
was built by Cornell University, Ithaca, N.Y.
Its development was led by Jim Houck of
Cornell. 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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Shells of Sparkling
Stars Around Quasar
(NASA/STScI) What has appeared as a mildmannered elliptical galaxy in previous studies
is revealing its wild side in new images taken
with NASA's Hubble Space Telescope.
The Hubble photos show shells of stars around
a bright quasar, known as MC2 1635+119,
which dominates the center of the galaxy. The
shells' presence indicates a titanic clash with
another galaxy in the relatively recent past.
The collision also is funneling gas into the
galaxy's center and is feeding a supermassive
black hole. The accretion onto the black hole
is the source of the quasar's energy. This
observation supports the idea that at least
some quasars are born from interactions
between galaxies.

"This observation is providing more evidence that mergers are crucial for triggering
quasars," said Gabriela Canalizo of the University of California, Riverside, who led the
study. "Most quasars were active in the early
universe, which was smaller, so galaxies collided more frequently.
"Astronomers have long speculated that
quasars are fueled by interactions that bring
an inflow of gas to the black holes in the centers of galaxies. Since this quasar is relatively
nearby, about 2 billion light-years away, it is
a great laboratory for studying how more
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Friends of The
CSN Planetarium

Be a Star in Our Sky
onOrbit is made possible, in part, by
donations from the Friends of The Planetarium. Anyone can become a Friend
by sending an annual donation of $25.00
or more (checks made payable to: CSN
Foundation, Inc.) to:

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year unshared credit, free
		
admission for Friend & all guests.
distant quasars are turned on."
Discovered nearly 50 years ago, quasars are
among the brightest objects in the universe.
They reside in the centers of galaxies and are
powered by supermassive black holes.
Previous studies of this galaxy with groundbased telescopes showed a normal-looking
elliptical containing an older population of
stars. It took the razor-sharp vision of Hubble's
Advanced Camera for Surveys and the spectroscopic acuity of the W.M. Keck Observatory in
Hawaii to uncover the faint, thin shells.
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The new Hubble observations reveal at least
five inner shells and additional debris traveling away from the galaxy's center. The shells,
which sparkle with stars, resemble ripples
forming in a pond when a stone is tossed in.
They formed when a galaxy was shredded by
tidal forces during the collision. Some of the
galaxy's stars were swept up in the elliptical
galaxy's gravitational field, creating the outward-moving shells. The farthest shell is about
40,000 light-years away from the center.
"This is the most spectacular shell galaxy seen
at this distance," said team member Francois
Schweizer of the Carnegie Observatories in
Pasadena, California.
Computer simulations estimate that the
encounter happened 1.7 billion years ago.
The merger itself occurred over a few hundred million years and stoked a flurry of star
birth. Spectroscopic data from Keck reveal
that many of the stars in the galaxy are 1.4
billion years old, which is consistent with the
age of the merger. This activity happened
before light left the quasar and began its long
journey to Earth.
The shell stars are mixing with the stars in
the galaxy as they travel outward. Eventually,
the shells will dissipate and the stars will be
scattered throughout the galaxy.
"This could be a transitory phase, common
to most ellipticals, that lasts only 100 million
to a billion years," Canalizo said. "So, seeing
these shells tells us that the encounter occurred
in the relatively recent past. Hubble caught
the shells at the right time."
Canalizo and her team have not determined
the type of merger responsible for the shells
and the quasar activity. Their evidence points
to two possible collision scenarios.
"The shells' formation and the current
quasar activity may have been triggered by
an interaction between two large galaxies or
between a large galaxy and a smaller galaxy,"
explained team member Nicola Bennert of the
University of California, Riverside."We need
high-resolution spectroscopic observations
of the quasar host galaxy to determine the
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type of merger."
The quasar is part of an Advanced Camera
for Surveys study of five galaxies, all roughly
2 billion light-years away, that are known
to harbor quasars. The other four galaxies
analyzed also display evidence of encounters,
Canalizo said. Her team also is using Hubble's
Wide Field Planetary Camera 2 to sample 14
more galaxies with quasars.
"We want to know whether most quasars at
current epochs begin their lives as mergers, or
whether they simply occur in old ellipticals to
which nothing very interesting has happened
recently," Canalizo said.
The team's results appeared in the November
10 issue of The Astrophysical Journal. f

Thousands of sparkling young stars are nestled within the giant nebula NGC 3603. This
stellar "jewel box" is one of the most massive
young star clusters in the Milky Way Galaxy.
NGC 3603 is a prominent star-forming region
in the Carina spiral arm of the Milky Way, about
20,000 light-years away. This latest image
from NASA's Hubble Space Telescope shows
a young star cluster surrounded by a vast
region of dust and gas. [NASA/STScI]
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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 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

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

Planet
Constellation
Transit
Sagittarius
11:58 am (37°)
All times are Pacific Standard Time. Rise Pluto
Cetus
8:42 pm (62°)
and set times are for the astronomical horizon Ceres
Eris
Cetus
7:40 pm (49°)
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 too close in direction to 12" diameter. Eris ("EE-ris", formerly 2003
the sun to be visible. Superior conjunction UB313), like most Trans-Neptunian objects,
on the far side of the sun occurs on requires a professional sized telescope. Transit
December 17.
time and altitude (from Las Vegas) are when
the object is at its highest in the southern
Venus. Venus is visible in the morning sky
sky. Pluto will be on the far side of the sun
rising about three hours before the sun. On
(conjunction) on December 21. f
the morning of December 6, Venus will be
7° south of the waning crescent moon.
Mars. Mars is in Gemini, but moves into
Taurus at the end of the month. Look for
the red planet to rise in the early evening.
Opposition occurs on December 24 when
Mars will be rising at sunset, up all night and
closest to the earth for this apparition.
Jupiter. Jupiter, in Sagittarius, is too close in
direction to the sun to be visible. Jupiter
will reach conjunction (far side of the sun)
on December 22.
Saturn. Saturn, in the constellation of Leo,
is rising in the late evening. Saturn will
be near the last quarter moon as they rise
together on December 1 and 28.
Uranus. Uranus is in the constellation of
Aquarius where it is visible in small
telescopes for first half of the night. It is
in the southwest in the early evening and
sets before midnight.
Neptune. Neptune, in Capricornus, is setting
about an hour before Uranus. Like Uranus,
it is in the sky for just the evening. The

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.
Last quarter
New Moon
First quarter
Full Moon
Last quarter

Dec. 1
Dec. 9
Dec. 17
Dec. 23
Dec. 30

4:44 am pst
9:40 am
2:18 am
5:16 pm
11:51 pm

Perigee
Apogee
Perigee

Nov. 23
Dec. 6
Dec. 22

4:13 pm pst
8:55 am
2:12 am

onOrbit
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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 am
6:39
6:42
6:44
6:46
6:48
6:49
6:50
6:51
6:52

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

Winter Solstice

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 am
7:07
7:09
7:12
7:14
7:16
7:17
7:19
7:20
7:20

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

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

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 waxing crescent
moon will cause no 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
Meteor Shower
be in a waning crescent phase and will interThe Geminid meteor shower is expected fere little with this shower. The Quadrantid
to reach its peak near midnight on the night meteor shower usually produces 50 to 100
of December 13/14. The meteors from this meteors per hour. f
Winter officially begins with the Winter
Solstice which will occur at 10:08 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
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The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards (Interim)
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Howard Rosenberg - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Cedric Crear, Thalia Dondero,
Dorothy Gallagher, Jason Geddes, Ronald Knecht, James Dean Leavitt, Dr. Jack
Lund Schofield, Steve Sisolak and Bret Whipple

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4296

University of Nevada
1650 N. Virginia Street
Reno, NV 89557-0010

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

http://planetarium.unr.edu/

