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Spirit to Head Towards
Bigger Crater
(NASA/JPL) The team operating NASA's
Mars Exploration Rover Opportunity has chosen
southeast as the direction for the rover's next
extended journey, toward a crater more than 20
times wider than "Victoria Crater." Opportunity
exited Victoria Crater on
August 28, 2008, after
nearly a year investigating
the interior.
The crater to the southeast
is about 13.7 miles in
diameter and about 1,000
feet deep, exposing a much
thicker stack of rock layers
than those examined in
Victoria Crater.
The rover team
informally calls the
bigger crater "Endeavour"
and emphasizes that
Opportunity may well
never reach it. The rover
has already operated more
than 18 times longer than
originally planned, and the
distance to the big crater,
about 7 miles matches the
total distance Opportunity
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has driven since landing in early 2004. Driving
southeastward is expected to take Opportunity
to exposures of younger rock layers than is has
previously seen and to provide access to rocks
on the plain that were thrown long distances
by impacts that excavated even deeper, more
distant craters.
The crater that Opportunity will drive toward
dominates this orbital view from the Thermal
Emission Imaging System (THEMIS) camera
on NASA's Mars Odyssey orbiter. The much
smaller Victoria Crater is the most prominent
circle near the upper left corner of the image.
This view is a mosaic of about 50 separate
visible-light images taken by THEMIS. f
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Splashy Portrait Helps
Explain How Stars
Form
(NASA/SSC) Different wavelengths of light
swirl together like watercolors in a new, ethereal
portrait of a bright, star-forming region.
The multi-wavelength picture combines
infrared, visible and X-ray light from
NASA's Spitzer Space Telescope, the European
Southern Observatory's New Technology
Telescope,and the
European Space
Agency's XMMNewton orbiting
X-Ray telescope,
respectively.
The colorful
image offers a
fresh look at the
history of the starstudded region,
called NGC 346,
revealing new
information
about how stars
form in the
universe. NGC
346isthebrightest
star-forming
region in the
Small Magellanic
Cloud, a so-called
irregular dwarf
galaxy that orbits our Milky Way galaxy,
210,000 light-years away.
"NGC 346 is an astronomical zoo," said
Dimitrios Gouliermis of the Max Planck
Institute for Astronomy in Germany, lead
author of a new paper describing the
observations in an upcoming issue of the
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.
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Astrophysical Journal. "When we combined
data at various wavelengths, we were able to
tease apart what's going on in different parts
of the cloud."
Small stars are scattered throughout the
NGC 346 region, while massive stars populate
its center. The massive stars and most of the
small stars formed at the same time out of
one dense cloud, while other small stars were
created later through a process called triggered
star formation. Intense radiation from massive
stars ate away at the surrounding dusty cloud,
triggering gas to expand and create shock waves
that compressed
nearby cold dust
and gas into new
stars. The redorange filaments
surrounding
the center of
the image show
wherethisprocess
has occurred.
But a set of
even younger
small stars in
the region, seen
as a pinkish blob
at the top of the
image, couldn't
be explained by
this mechanism.
Scientists were
scratching their
heads over what
caused this
seemingly isolated group of stars to form.
By combining multi-wavelength data of
NGC 346, Gouliermis says he and his team
were able to pinpoint the trigger as a very
massive star that blasted apart in a supernova
explosion about 50,000 years ago. According
to the astronomers, this very massive star
spurred the isolated young stars into existence
before it died, but through a different type
of triggered star formation than that which
occurred near the center of the region. Fierce
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winds from the massive star, and not radiation,
pushed dust and gas together, compressing it
into new stars.
The finding demonstrates that both windand radiation-induced triggered star formation
are at play in the same cloud. According to
Gouliermis, "The result shows us that star
formation is a far more complicated process
than we used to believe, comprising different
competitive or collaborative mechanisms."
The new image also reveals a bubble, seen as
a blue halo to the left, caused by the supernova
explosion that happened 50,000 years ago.
Further analysis shows that this bubble is
located within a large expanding gaseous shell,
possibly powered by the explosion and the
winds of other bright stars in its vicinity.
Infrared light (red) shows cold dust; visible
light (green) denotes glowing gas; and X-rays
(blue) represent very warm gas. Ordinary
stars appear as blue spots with white centers,
while young stars enshrouded in dust appear
as red spots with white centers.
Other authors of this paper include Thomas
Henning and Wolfgang Brandner of the Max
Planck Institute for Astronomy, and You-Hua
Chu and Robert Gruendl of the University of
Illinois at Urbana-Champaign.
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. f

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.lvastronomy.com/
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Infrared Echoes give
NASA's Spitzer a
Supernova Flashback
(NASA/SSC) Hot spots near the shattered
remains of an exploded star are echoing the
blast's first moments, say scientists using data
from NASA's Spitzer Space Telescope.
Eli Dwek of NASA's Goddard Space Flight
Center in Greenbelt, Md. and Richard Arendt of
the University of Maryland, Baltimore County,
say these echoes are powered by radiation from
Cassiopeia A supernova shock wave that blew
the star apart some 11,000 years ago.
"We're seeing the supernova's first flash,"
Dwek said.

Previously, other Spitzer researchers
discovered hot spots near the Cassiopeia A
supernova remnant and recognized the spots'
importance as light echoes of the original
blast. Dwek and Arendt used Spitzer data to
probe this hot dust and pin down the cause
of the echoes more precisely.
Six knots of silicate dust near the remnant
show temperatures between -280 and -190°F.
Although this might seem frigid by earthly
standards, such temperatures are downright
hot compared to typical interstellar dust.
Writing in the October 1 issue of The
Astrophysical Journal, the scientists show that
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the only event that could make the grains this
hot is the powerful and short-lived pulse of
ultraviolet radiation and X-rays that heralded
the death of the star. The flash was a hundred
billion times brighter than the sun, but lasted
only a day or so.
"They've identified the precise event during
the demolition of the star that produces the
echo we see," said Michael Werner, the project
scientist for Spitzer at NASA's Jet Propulsion
Laboratory in Pasadena, Calif.
Light from the explosion reached Earth in
the 17th century, but no one noticed. The
Spitzer find gives astronomers a second chance
to study the supernova as it unfolds.
Although the explosion originally escaped
detection, its aftermath, a hot, expanding gas
cloud known as Cassiopeia A (Cas A, for short),
is one of the best-studied supernova remnants.
The blast zone lies 11,000 light-years away in
the constellation Cassiopeia.
When a massive star runs out of nuclear fuel,
its core collapses into a superdense, city-sized
object called a neutron star. As the neutron star
forms, it stiffens and rebounds. This triggers
a mammoth shock wave that blows the star's
outer layers to smithereens. The exiting shock
creates a high-energy flash that precedes the
supernova's rise in visible light.
Evidence for a flash associated with this
"shock breakout" existed only in computer
simulations until January 9, 2008. That's when
NASA's Swift satellite detected a 5-minutelong X-ray pulse from galaxy NGC 2770. A
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few days later, a new supernova, designated
SN 2008D, appeared in the galaxy.
The infrared echoes from Cas A arise from
dust clouds about 160 light-years farther away
than the remnant. The supernova's initial
radiation pulse expands through space at the
speed of light, then encounters the clouds and
heats their dust grains. The dust, in turn, reradiates the energy at infrared wavelengths.
The breakout radiation took 160 years to
reach the clouds and, once heated, the dust's
infrared energy had to make up the same
distance. This extra travel time results in a
320-year offset between the supernova's initial
outward-moving flash and arrival of the dust's
infrared echo at Earth. The researchers plan
to use the echoes to paint an intimate portrait
of the explosion, the star and the immediate
environment.
When light from the Cas A supernova first
reached Earth in the late 1600s, no one reported
seeing a new star. On August 16, 1680, the
English astronomer John Flamsteed might have
seen the supernova without recognizing it. He
recorded a faint naked-eye star near the position
of Cas A, but none exists there now.
NASA's Jet Propulsion Laboratory, Pasadena,
Calif., manages the Spitzer 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. f

The Astronomical
Society of Nevada

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

The ASN has a Las Vegas Chapter.
For information see:
http://vegas.astronomynv.org/
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Massive Young Stars
Trigger Stellar Birth
(NASA/SSC) RCW 108 is a region where
stars are actively forming within the Milky Way
galaxy about 4,000 light years from Earth. This
is a complicated region that contains young star
clusters, including one that is deeply embedded
in a cloud of molecular hydrogen. By using
data from different telescopes, astronomers
determined that star birth in this region is
being triggered by the effect of nearby, massive
young stars.
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The Spitzer data show the location of the
embedded star cluster, which appears as the
bright knot of red and orange just to the
left of the center of the image. Some stars
from a larger cluster, known as NGC 6193,
are also visible on the left side of the image.
Astronomers think that the dense clouds within
RCW 108 are in the process of being destroyed
by intense radiation emanating from hot and
massive stars in NGC 6193.
Taken together, the Chandra and Spitzer
data indicate that there are more massive star
candidates than expected in several areas of
this image. This suggests that pockets within
RCW 108 underwent localized episodes of star
formation. Scientists predict that this type of
star formation is triggered by the effects of
radiation from bright, massive stars such as
those in NGC 6193. This radiation may cause
the interior of gas clouds in RCW 108 to be
compressed, leading to gravitational collapse
and the formation of new stars. f

When It Comes to
Galaxies, Diversity Is
Everywhere
This image is a composite of X-ray data
from NASA's Chandra X-ray Observatory
(blue) and infrared emission detected by
NASA's Spitzer Space Telescope (red and
orange). More than 400 X-ray sources were
identified in Chandra's observations of RCW
108. About 90 percent of these X-ray sources
are thought to be part of the cluster and not
stars that lie in the field-of-view either behind
or in front of it. Many of the stars in RCW
108 are experiencing the violent flaring seen
in other young star-forming regions such as
the Orion nebula. Gas and dust blocks much
of the X-rays from the juvenile stars located
in the center of the image, explaining the
relative dearth of Chandra sources in this
part of the image.

(NASA/STScI) There's an old saying in
astronomy: "Galaxies are like people. They're
only normal until you get to know them." That
view is supported by a group of astronomers
after using NASA's Hubble Space Telescope
to study a large number of galaxies in our
cosmic backyard.
The detailed survey, called the ACS Nearby
Galaxy Survey Treasury (ANGST) program,
observed roughly 14 million stars in 69
galaxies. The survey explored a region called
the "Local Volume," and the galaxy distances
ranged from 6.5 million light-years to 13
million light-years from Earth. The Local
Volume resides beyond the Local Group of
galaxies, an even nearer collection of a few
dozen galaxies within about 3 million lightyears of our Milky Way Galaxy.

Page 8

onOrbit

A typical galaxy
contains billions
of stars but looks
"smooth" when
viewed through a
telescope,because
the stars are
blurred together.
In contrast, the
galaxies in the
new survey are
close enough
to Earth that
the sharp "eyes"
o f Hu b b l e ' s
Advanced
Camera for
Surveys and Wide
Field Planetary
Camera 2 can
resolve their
brightest
individual stars.
By measuring the
brightness and
colors of these
stars, scientists can derive the local history of
star formation within a galaxy and can tease
out subtle features in a galaxy's shape.
"Past Hubble observations of the local
neighborhood have provided dramatic insights
into the star-formation histories of individual
galaxies, but the number of galaxies studied
in detail has been rather small," said Julianne
Dalcanton of the University of Washington
in Seattle and leader of the ANGST survey.
The survey's results were submitted to The
Astrophysical Journal Supplement Series.
Another paper that details the star-formation
history in galaxy M81 has been submitted to
The Astronomical Journal.
"Instead of picking and choosing particular
galaxies to study, our survey will be complete
by virtue of looking at 'all' the galaxies in the
region. This gives us a multi-color picture
of when and where all the stars in the local
universe formed."
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Many stars in
nearby galaxies
are the fossil
equivalents of
the active star
formation seen
in galaxies in the
distant universe.
"When we look
back in time at
distant, young
galaxies, we see
lots of vigorous
star formation.
However, we can
only guess as
to what those
galaxies might
eventually turn
into," Dalcanton
explained. "Using
the galaxies in the
nearby universe
as a 'fossil record,'
we can compare
them with young
galaxies far away. This comparison gives us a
history of star formation and provides a better
understanding of the masses, structures, and
environments of the galaxies."
Early results of the ANGST survey show the
rich diversity of galaxies. Some galaxies are
made up entirely of ancient stars, while others
have been forming stars nearly continuously
during their whole lives. There are even a few
examples of galaxies that have only started
forming stars in the recent past.
"With these images, we can see what makes
each galaxy unique," said team member
Benjamin Williams of the University of
Washington. "When we look at the distribution
and development of stars in each survey galaxy,
we can learn how differences in the galaxies'
histories have produced the diversity of galaxy
shapes and colors."
The ANGST survey also includes maps of
many large galaxies, including M81. "With
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these maps, we can track when the different
parts of the galaxy formed," explained Evan
Skillman of the University of Minnesota,
describing work by students Dan Weisz of
the University of Minnesota and Stephanie
Gogarten of the University of Washington.
In a separate paper describing the starformation history in M81, astronomers
confirmed that massive spiral galaxies formed
most of their stars in the early universe.
Analyzing M81's outer disk, the astronomers
found that most of the stars formed more than
7 billion years ago, when the universe was half
its present age. M81 and other mammoth
galaxies also experienced rapid enrichment
of heavy elements, such as carbon, through
the deaths of massive stars in supernova
explosions. "We were surprised by how quickly
the elements formed and how the subsequent
star-formation rate for the bulk of the stars in
M81 changed after that," said Williams, the
paper's lead author.
"This rich survey will add to Hubble's legacy,
providing a foundation for future studies,"
Dalcanton said. "The ANGST sample offers
superb targets for future multi-wavelength
surveys, which will allow us to combine the
star-formation maps with the properties of gas
and dust in the galaxies. With this information,
we will be able to trace the complete cycle of
star formation in detail." f

NASA's Spitzer Gets
Sneak Peek Inside
Comet Holmes
(NASA/SSC) When comet Holmes
unexpectedly erupted in 2007, professional
and amateur astronomers around the world
turned their telescopes toward the spectacular
event. Their quest was to find out why the
comet had suddenly exploded.
Observations taken of the comet after the
explosion by NASA's Spitzer Space Telescope
deepen the mystery, showing oddly behaving
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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.
streamers in the shell of dust surrounding the
nucleus of the comet. The data also offer a rare
look at the material liberated from within the
nucleus, and confirm previous findings from
NASA's Stardust and Deep Impact missions.
"The data we got from Spitzer do not look
like anything we typically see when looking
at comets," said Bill Reach of NASA's Spitzer
Science Center at the California Institute of
Technology, Pasadena, Calif. Reach is lead
investigator of the Spitzer observations.
"The comet Holmes explosion gave us a rare
glimpse at the inside of a comet nucleus."
The findings were presented at the 40th
meeting of the Division of Planetary Sciences
in Ithaca, N.Y.
Every six years, comet 17P/Holmes speeds
away from Jupiter's orbit and heads inward
toward the sun, traveling the same route
typically without incident. However, twice
in the last 116 years, in November 1892 and
October 2007, comet Holmes exploded as it
approached the asteroid belt, and brightened
a millionfold overnight.
In an attempt to understand these odd
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occurrences, astronomers pointed NASA's
Spitzer Space Telescope at the comet in
November 2007 and March 2008. By using
Spitzer's infrared spectrograph instrument,
Reach was able to gain valuable insights into
the composition of Holmes' solid interior. Like
a prism spreading visible-light into a rainbow,
the spectrograph breaks up infrared light from
the comet into its component parts, revealing
the fingerprints of various chemicals.
In November of 2007, Reach noticed a lot of
fine silicate dust, or crystallized grains smaller
than sand, like crushed gems. He noted that
this particular observation revealed materials
similar to those seen around other comets
where grains have been treated violently,
including NASA's Deep Impact mission, which
smashed a projectile into comet Tempel 1;
NASA's Stardust mission, which swept particles
from comet Wild 2 into a collector at 13,000
miles per hour, and the outburst of comet
Hale-Bopp in 1995.
"Comet dust is very sensitive, meaning that
the grains are very easily destroyed," said Reach.
"We think the fine silicates are produced in
these violent events by the destruction of
larger particles originating inside the comet
nucleus."
When Spitzer observed the same portion
of the comet again in March 2008, the finegrained silicate dust was gone and only larger
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particles were present. "The
March observation tells us that
there is a very small window
for studying composition of
comet dust after a violent event
like comet Holmes' outburst,"
said Reach.
Comet Holmes not only has
unusual dusty components,
it also does not look like a
typical comet. According to
Jeremie Vaubaillon, a colleague
of Reach's at Caltech, pictures
snapped from the ground
shortly after the outburst
revealed streamers in the shell
of dust surrounding the comet. Scientists
suspect they were produced after the explosion
by fragments escaping the comet's nucleus.
In November 2007, the streamers pointed
away from the sun, which seemed natural
because scientists believed that radiation
from the sun was pushing these fragments
straight back. However, when Spitzer imaged
the same streamers in March 2008, they were
surprised to find them still pointing in the
same direction as five months before, even
though the comet had moved and sunlight
was arriving from a different location. "We
have never seen anything like this in a comet
before. The extended shape still needs to be
fully understood," said Vaubaillon.
He notes that the shell surrounding the comet
also acts peculiarly. The shape of the shell
did not change as expected from November
2007 to March 2008. Vaubaillon said this is
because the dust grains seen in March 2008 are
relatively large, approximately one millimeter
in size, and thus harder to move.
"If the shell was comprised of smaller dust
grains, it would have changed as the orientation
of the sun changes with time," said Vaubaillon.
"This Spitzer image is very unique. No other
telescope has seen comet Holmes in this much
detail, five months after the explosion."
"Like people, all comets are a little different.
We've been studying comets for hundreds of
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years, 116 years in the case of comet Holmes,
but still do not really understand them," said
Reach. "However, with the Spitzer observations
and data from other telescopes, we are getting
closer."
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. f

NASA Orbiter Reveals
Rock Fracture
Plumbing On Mars
(NASA/JPL) NASA's Mars Reconnaissance
Orbiter has revealed hundreds of small fractures
exposed on the Martian surface that billions
of years ago directed flows of water through
underground Martian sandstone.
Researchers used images from the spacecraft's
High Resolution Imaging Science Experiment,
or HiRISE, camera. Images of layered rock
deposits at equatorial Martian sites show
the clusters of fractures to be a type called
deformation bands, caused by stresses below
the surface in granular or porous bedrock.
"Groundwater often flows along fractures
such as these, and knowing that these are
deformation bands helps us understand
how the underground plumbing may have
worked within these layered deposits," said
Chris Okubo of the U.S. Geological Survey
in Flagstaff, Ariz.
Visible effects of water on the color and
texture of rock along the fractures provide
evidence that groundwater flowed extensively
along the fractures.
"These structures are important sites for
future exploration and investigations into the
geological history of water and water-related
processes on Mars," Okubo and co-authors
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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.
•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 CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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state in a report published recently online in
the Geological Society of America Bulletin.
Deformation band clusters in Utah
sandstones, as on Mars, are a few yards wide and
up to a few miles long. They form from either
compression or stretching of underground
layers, and can be precursors to faults. The
ones visible at the surface have become exposed
as overlying layers erode away. Deformation
bands and faults can strongly influence the
movement of groundwater on Earth and
appear to have been similarly important on
Mars, according to this study.
"This study provides a picture of not just
surface water erosion, but true groundwater
effects widely distributed over the planet," said
Suzanne Smrekar, deputy project scientist for
the Mars Reconnaissance Orbiter at NASA's
Jet Propulsion Laboratory in Pasadena, Calif.
"Groundwater movement has important
implications for how the temperature and
chemistry of the crust have changed over
time, which in turn affects the potential for
habitats for past life." The ground covered in
this image spans about 500 feet east to west
and over 1000 feet north to south.
The recent study focuses on layered deposits
in Mars' Capen crater, approximately 43 miles
in diameter and 7° north of the equator in the
Arabia Terra region of Mars. This formerly
unnamed crater became notable due to this
discovery of deformation bands within it
and was recently assigned a formal name.
The crater was named for the late Charles
Capen, who studied Mars and other objects
as an astronomer at JPL's Table Mountain
Observatory in Southern California and at
Lowell Observatory, Flagstaff, Ariz.
The HiRISE camera is one of six science
instruments on the orbiter. It can reveal
smaller details on the surface than any previous
camera to orbit Mars. The orbiter reached
Mars in March 2006 and has returned more
data than all other current and past missions
to Mars combined. f
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Dense clusters of crack-like structures called
deformation bands form the linear ridges
prominent in this image from the High Resolution Imaging Science Experiment (HiRISE)
camera on NASA's Mars Reconnaissance Orbiter. Deformation bands form when sections
of rock slide past each other. The discovery
of deformation bands in HiRISE images advances understanding of how underground
fractures would have affected the distribution
and availability of ancient groundwater on
Mars. [NASA/JPL]
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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

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

Jupiter. Jupiter, in Capricornus, is in the
southwestern sky in the early evening.
Look for a close grouping of Jupiter, Venus
and the waxing crescent moon on Dec. 1.
Venus is about seven times brighter than
Jupiter

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.

Planet
Constellation
Transit
Pluto
Sagittarius
12:04 pm (36°)
Ceres
Leo
5:09 am (71°)
Eris
Cetus
7:37 pm (49°)
MakeMake Coma Berenices 6:37 am (82°)
All times are Pacific Standard Time. Rise Haumea Bootes
7:44 am (72°)
and set times are for the astronomical horizon
All Dwarf Planets require a telescope. Ceres
at Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is visible low in the western of Neptune can also be referred to as Plutoids.
sky after sunset late in the month. Greatest Eris ("EE-ris"), MakeMake (mah-keh-maheastern elongation (19°) occurs on Jan. 4. keh) and Haumea, like most Plutoids, require
Venus. Venus is in the west after sunset. It a professional sized telescope. Transit times
will be prominent in the evening sky until and altitudes (from Las Vegas) are when the
March. In December it is setting about object is at its highest in the southern sky.
Each will appear slightly lower in the sky
three hours after the sun.
from Reno. f
Mars. Mars, near the Virgo/Libra border,
is too close in direction to the sun to be
visible. Conjunction on the far side of the
sun occurs on December 5.
The Moon

Saturn. Saturn, in the constellation of Leo,
is rising before midnight. Look for the
waning gibbous moon to rise about a
half hour before Saturn on the evening of
December 17.
Uranus. Uranus is in the constellation of
Aquarius where it is in the southern sky
in the early evening. Look for the first
quarter moon to the right of Uranus on
the evening of December 5.

New Moon
First quarter
Full Moon
Last quarter
New Moon

Nov. 27
Dec. 5
Dec. 12
Dec. 19
Dec. 27

8:55 am pst
1:26 pm
8:37 am
2:29 am
4:22 am

Neptune. Neptune, in Capricornus, is visible
in the evening sky nearly 30° to the west of
Uranus. The waxing crescent moon will be
just to the right of Neptune on the evening
of December 3.

Apogee
Perigee
Apogee

Nov. 29
Dec. 12
Dec. 26

8:56 am pst
1:38 pm
9:51 am
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2008
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
6:36
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
4:31
4:32
4:34
4:36
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The Sun

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

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
7:07
7:09
7:11
7:14
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
4:40
4:41
4:43
4:46

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

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 full moon will interfere
with the shower this year, reducing the number
of meteors visible.
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 near first quarter phase and will interfere
The Geminid meteor shower is expected little with this shower. The Quadrantid meteor
to reach its peak near midnight on the night shower usually produces 50 to 100 meteors
of December 13/14. The meteors from this per hour. f
Winter officially begins with the Winter
Solstice which will occur at 4:04 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

Now Playing
In Las Vegas

In Reno

Season of
Light

Black Holes

and

Stargazing

and

Solar Max

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: 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 89030-4228

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

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

http://planetarium.unr.edu/

