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galaxy spans about 30,000 light-years, onethird of the size of our Milky Way galaxy. This
color image is composed of exposures taken
by the Hubble Space Telescope's Wide Field
Planetary Camera 2 (WFPC2), the Advanced
Camera for Surveys (ACS), and the Wide Field
Camera 3 (WFC3). The observations were
taken between March 2000 and August 2009.
The rich color range comes from the fact that
the galaxy was photographed in visible and
near-infrared light. Also used was a filter that
(NASA/STScI) Though the universe is isolates hydrogen emission that emanates
chock full of spiral-shaped galaxies, no two from bright star-forming regions dotting the
look exactly the same. This face-on spiral spiral arms. f
galaxy, called NGC
3982, is striking for its
rich tapestry of star
birth, along with its
winding arms. The
arms are lined with
pink star-forming
regions of glowing
hydrogen, newborn
blue star clusters,
and obscuring dust
lanes that provide
the raw material for
future generations
of stars. The bright
nucleus is home to
an older population
of stars, which grow
ever more densely
packed toward the
center.
NGC3982islocated
about 68 million
light-years away in
the constellation
Ursa Major. The

Face-on Spiral Galaxy
NGC 3982
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Hubble Uncovers
An Overheated Early
Universe
(NASA/STScI) During a period of universal
warming 11 billion years ago, quasars, the
brilliant core of active galaxies, produced
fierce radiation blasts that stunted the growth
of some dwarf galaxies for approximately 500
million years.
This important conclusion comes from a team
of astronomers that used the new capabilities
of NASA's Hubble Space Telescope to probe the
invisible, remote universe. The team's results
were published in the October 20 issue of The
Astrophysical Journal.
Using Hubble's Cosmic Origins Spectrograph
(COS), the astronomers identified this era,
from 11.7 to 11.3 billion years ago, when the
ultraviolet light emitted by active galaxies
stripped electrons off helium atoms. The
process, known as ionization, heated the
intergalactic helium from 18,000°F to
nearly 40,000°F. This inhibited the gas
from gravitationally collapsing to form new
generations of stars in some small galaxies.
Because of its greatly improved sensitivity
and lower background "noise" compared to
previous spectrographs in space, the COS
observations were ground-breaking. The
observations allowed scientists to produce
more detailed measurements of the intergalactic
helium than previously possible.
"These COS results yield new insight into an
important phase in the history of our universe,"
said Hubble Program Scientist Eric Smith at
NASA Headquarters in Washington.
Michael Shull of the University of Colorado
in Boulder and his team studied the spectrum
of ultraviolet light produced by a quasar and
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium

found signs of ionized helium. This beacon,
like a headlight shining through fog, travels
through interspersed clouds of otherwise
invisible gas and allows for a core sample of
the gas clouds.
The universe went through an initial heat
wave more than 13 billion years ago when
energy from early massive stars ionized cold
interstellar hydrogen from the big bang. This
epoch is called reionization, because the
hydrogen nuclei originally were in an ionized
state shortly after the big bang.
The Hubble team found it would take another
two billion years before the universe produced
sources of ultraviolet radiation with enough
energy to reionize the primordial helium
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that also was cooked up in the big bang.
This radiation didn't come from stars, but
rather from super massive black holes. The
black holes furiously converted some of the
gravitational energy of this mass to powerful
ultraviolet radiation that blazed out of these
active galaxies.
The helium's reionization occurred at a
transitional time in the universe's history when
galaxies collided to ignite quasars. After the
helium was reionized, intergalactic gas again
cooled down and dwarf galaxies could resume
normal assembly.
"I imagine quite a few more dwarf galaxies
may have formed if helium reionization had
not taken place," Shull said.
So far, Shull and his team only have one
perspective to measure the helium transition
to its ionized state. However, the COS science
team plans to use Hubble to look in other
directions to determine if helium reionization asteroid. The result is a change in the pattern
uniformly took place across the universe. f of sunlight expected to illuminate the asteroid.
Dawn needs solar illumination for imaging
and some mapping activities.
"While Vesta is the brightest asteroid in the
sky, its small size makes it difficult to image
from Earth," said Jian-Yang Li, a scientist
participating in the Dawn mission from the
University of Maryland in College Park. "The
new Hubble images give Dawn scientists a better
(NASA/STScI) NASA's Hubble Space sense of how Vesta is spinning because our
Telescope has captured images of the large new views are 90° different from our previous
asteroid Vesta that will help scientists refine images. It's like having a street-level view and
plans for the Dawn spacecraft's rendezvous adding a view from an airplane overhead."
with Vesta in July 2011.
The recent images were obtained by Hubble's
Scientists have constructed a video from Wide Field Camera 3 in February. The images
the images that will help improve pointing complemented previous ones of Vesta taken
instructions for Dawn as it is placed in a from ground-based telescopes and Hubble's
polar orbit around Vesta. Analyses of Hubble Wide Field and Planetary Camera 2 between
images revealed a pole orientation, or tilt, 1983 and 2007. Li and his colleagues looked
of approximately four degrees more to the
asteroid's east than scientists previously
thought.
This means the change of seasons between
Meets on the 1st Thursday of each
the southern and northern hemispheres of month at 7:30 pm in The Planetarium.
Vesta may take place about a month later than
Call 702-561-7469 for information.
previously expected while Dawn is orbiting the
http://www.lvastronomy.com/

NASA Mission To
Asteroid Gets Help
From Hubble

The Las Vegas
Astronomical Society
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at 216 new images, and a total of 446 Hubble
images overall, to clarify how Vesta was
spinning. The journal Icarus recently published
the report online.
"The new results give us food for thought as we
make our way toward Vesta," said Christopher
Russell, Dawn's principal investigator at the
University of California, Los Angeles. "Because
our goal is to take pictures of the entire surface
and measure the elevation of features over
most of the surface to an accuracy of about
33 feet, or the height of a three-story building,
we need to pay close attention to the solar
illumination. It looks as if Vesta is going to
have a late northern spring next year, or at
least later than we planned."
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journey of discovery and, with our ability to
adapt, we are looking forward to collecting
excellent science data at our target."
The Dawn mission is managed by JPL
for NASA's Science Mission Directorate at
the agency's headquarters in Washington.
Orbital Sciences Corporation of Dulles, Va.,
designed and built the spacecraft. Several
international space organizations are part of
the mission team.
The Hubble Space Telescope is a project of
international cooperation between NASA and
the European Space Agency. NASA's Goddard
Space Flight Center manages the telescope.
The Space Telescope Science Institute (STScI)
conducts Hubble science operations. STScI
is operated for NASA by the Association of
Universities for Research in Astronomy, Inc.,
in Washington, D.C. f

First Images Of
Aftermath Of Possible
Asteroid Collision
Launched in September 2007, Dawn will leave
Vesta to encounter the dwarf planet Ceres in
2015. Vesta and Ceres are the most massive
objects in the main asteroid belt between Mars
and Jupiter. Scientists study these celestial
bodies as examples of the building blocks
of terrestrial planets like Earth. Dawn is
approximately 134 million miles away from
Vesta. Next summer, the spacecraft will make
its own measurements of Vesta's rotating
surface and allow mission managers to pin
down its axis of spin.
"Vesta was discovered just over 200 years
ago, and we are excited now to be on the
threshold of exploring it from orbit," said Bob
Mase, Dawn's project manager at NASA's Jet
Propulsion Laboratory (JPL) in Pasadena, Calif.
"We planned this mission to accommodate
our imprecise knowledge of Vesta. Ours is a

(NASA/STScI) NASA's Hubble Space
Telescope has captured the first snapshots of
a suspected asteroid collision. The images
show a bizarre X-shaped object at the head
of a comet-like trail of material.
In January, astronomers began using Hubble
to track the object for five months. They
thought they had witnessed a fresh asteroid
collision, but were surprised to learn the
collision occurred in early 2009.
"We expected the debris field to expand
dramatically, like shrapnel flying from a hand
grenade," said astronomer David Jewitt of
the University of California in Los Angeles,
who is a leader of the Hubble observations.
"But what happened was quite the opposite.
We found that the object is expanding very,
very slowly."
The peculiar object, dubbed P/2010 A2,
was found cruising around the asteroid belt,
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a reservoir of millions of rocky bodies between
the orbits of Mars and Jupiter. It is estimated
modest-sized asteroids smash into each other
about once a year. When the objects collide,
they inject dust into interplanetary space. But
until now, astronomers have relied on models
to make predictions about the frequency
of these collisions and the amount of dust
produced.
Catching colliding asteroids is difficult
because large impacts are rare while small
ones, such as the one that produced P/2010
A2, are exceedingly faint. The two asteroids
that make up P/2010 A2 were unknown before
the collision because they were too faint to be
noticed. The collision itself was unobservable
because of the asteroids' position in relation
to the sun. About 10 or 11 months later, in
January 2010, the Lincoln Near-Earth Research
(LINEAR) Program Sky Survey spotted the
comet-like tail produced by the collision. But
only Hubble discerned the X pattern, offering
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unequivocal evidence that something stranger
than a comet outgassing had occurred.
Although the Hubble images give compelling
evidence for an asteroid collision, Jewitt says
he still does not have enough information to
rule out other explanations for the peculiar
object. In one such scenario, a small asteroid's
rotation increases from solar radiation and
loses mass, forming the comet-like tail.
"These observations are important because
we need to know where the dust in the solar
system comes from, and how much of it
comes from colliding asteroids as opposed
to 'outgassing' comets," Jewitt said. "We also
can apply this knowledge to the dusty debris
disks around other stars, because these are
thought to be produced by collisions between
unseen bodies in the disks. Knowing how the
dust was produced will yield clues about those
invisible bodies."
The Hubble images, taken from January
to May 2010 with the telescope's Wide Field
Camera 3, reveal a point-like object about 400
feet wide, with a long, flowing dust tail behind
a never-before-seen X pattern. Particle sizes
in the tail are estimated to vary from about
1/25th of an inch to an inch in diameter.
The 400-foot-wide object in the Hubble image
is the remnant of a slightly larger precursor body.
Astronomers think a smaller rock, perhaps 10
to 15 feet wide, slammed into the larger one.
The pair probably collided at high speed, about
11,000 mph, which smashed and vaporized the
small asteroid and stripped material from the
larger one. Jewitt estimates that the violent
encounter happened in February or March

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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2009 and was as powerful as the detonation
of a small atomic bomb.
Sunlight radiation then swept the debris
behind the remnant asteroid, forming a cometlike tail. The tail contains enough dust to make
a ball 65 feet wide, most of it blown out of the
bigger body by the impact-caused explosion.
The science journal Nature published the
findings in the October 14 issue.
"Once again, Hubble has revealed unexpected
phenomena occurring in our celestial 'back
yard," said Eric Smith, Hubble Program
scientist at NASA Headquarters in Washington.
"Though it's often Hubble's deep observations
of the universe or beautiful images of glowing
nebulae in our galaxy that make headlines,
observations like this of objects in our own
solar system remind us how much exploration
we still have to do locally."
Astronomers do not have a good explanation
for the X shape. The crisscrossed filaments at
the head of the tail suggest that the colliding
asteroids were not perfectly symmetrical.
Material ejected from the impact, therefore,
did not make a symmetrical pattern, a bit
like the ragged splash made by throwing a
rock into a lake. Larger particles in the X
disperse very slowly and give this structure
its longevity.
Astronomers plan to use Hubble again
next year to view the object. Jewitt and his
colleagues hope to see how far the dust has
been swept back by the sun's radiation and
how the mysterious X-shaped structure has
evolved. 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/
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Astronomers Find
Weird, Warm Spot on
an Exoplanet
(NASA/SSC) The gas-giant planet, named
upsilon Andromedae b, orbits tightly around
its star, with one face perpetually boiling
under the star's heat. It belongs to a class of
planets termed hot Jupiters, so called for their
scorching temperatures and large, gaseous
constitutions.
One might think the hottest part of these
planets would be directly under the sun-facing
side, but previous observations have shown
that their hot spots may be shifted slightly away
from this point. Astronomers thought that
fierce winds might be pushing hot, gaseous
material around.

But the new finding may throw this theory
into question. Using Spitzer, an infrared
observatory, astronomers found that upsilon
Andromedae b's hot spot is offset by a whopping
80°. Basically, the hot spot is over to the side
of the planet instead of directly under the
glare of the sun.
"We really didn't expect to find a hot spot
with such a large offset," said Ian Crossfield,
lead author of a new paper about the discovery
appearing in an upcoming issue of Astrophysical
Journal. "It's clear that we understand even
less about the atmospheric energetics of hot
Jupiters than we thought we did."
The results are part of a growing field of
exoplanet atmospheric science, pioneered
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by Spitzer in 2005, when it became the first
telescope to directly detect photons from an
exoplanet, or a planet orbiting a star other
than our sun. Since then, Spitzer, along with
NASA's Hubble Space Telescope, has studied the
atmospheres of several hot Jupiters, finding
water, methane, carbon dioxide and carbon
monoxide.
In the new study, astronomers report
observations of upsilon Andromedae b taken
across five days in February of 2009. This
planet whips around its star every 4.6 days,
as measured using the "wobble," or radial
velocity technique, with telescopes on the
ground. It does not transit, or cross in front
of, its star as many other hot Jupiters studied
by Spitzer do.
Spitzer measured the total combined light
from the star and planet, as the planet orbited
around. The telescope can't see the planet
directly, but it can detect variations in the total
infrared light from the system that arise as the
hot side of the planet comes into Earth's field
of view. The hottest part of the planet will
give off the most infrared light.
One might think the system would appear
brightest when the planet was directly behind
the star, thus showing its full sun-facing side.
Likewise, one might think the system would
appear darkest when the planet swings around
toward Earth, showing its backside. But the
system was the brightest when the planet was
to the side of the star, with its side facing Earth.
This means that the hottest part of the planet
is not under its star. It's sort of like going to

Page 9

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.
the beach at sunset to feel the most heat. The
researchers aren't sure how this could be.
They've guessed at some possibilities,
including supersonic winds triggering shock
waves that heat material up, and star-planet
magnetic interactions. But these are just
speculation. As more hot Jupiters are examined,
astronomers will test new theories.
"This is a very unexpected result," said
Michael Werner, the Spitzer project scientist at
NASA's Jet Propulsion Laboratory, Pasadena,
Calif., who was not a part of the study. "Spitzer
is showing us that we are a long way from
understanding these alien worlds."
The Spitzer observations were made before
it ran out of its liquid coolant in May 2009,
officially beginning its warm mission.
Other authors of the study are Brad Hansen
of UCLA; Joseph Harrington at the University
of Central Florida; James Y-K. Cho of Queen
Mary University of London; Drake Deming
of NASA's Goddard Space Flight Center,;
Kristen Menou of Columbia University; and
Sara Seager of the MIT. f
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Supernova Smothered
By Its Own Dust
(NASA/SSC) A giant star in a faraway galaxy
recently ended its life with a dust-shrouded
whimper instead of the more typical bang.
Ohio State University researchers suspect that
this odd event, the first one of its kind ever
viewed by astronomers, was more common
early in the universe.
It also hints at what we would see if the
brightest star system in our galaxy became
a supernova.
In a paper published online in the
Astrophysical Journal, Christopher Kochanek,
a professor of astronomy at Ohio State, and
his colleagues describe how the supernova
appeared in late August 2007, as part of
the Spitzer Space Telescope Deep Wide Field
Survey.
The astronomers were searching the survey
data for active galactic nuclei (AGN), supermassive black holes at the centers of galaxies.
AGN radiate enormous amounts of heat as
material is sucked into the black hole. In
particular, the astronomers were searching for
hot spots that varied in temperature, since these
could provide evidence of changes in how the
material was falling into the black hole.
Normally, astronomers wouldn’t expect to
find a supernova this way, explained thenOhio State postdoctoral researcher Szymon
Kozlowski. Supernovae release most of their
energy as light, not heat.
But one very hot spot, which appeared
in a galaxy some 3 billion light years from
Earth, didn’t match the typical heat signal
of an AGN. The visible spectrum of light
emanating from the galaxy didn’t show the
presence of an AGN, either, the researchers
confirmed that fact using the 10-meter Keck
Telescope in Hawaii.
Enormous heat flared from the object for
a little over six months, then faded away in
early March 2008, another clue that the object
was a supernova.

“Over six months, it released more energy that
our sun could produce in its entire lifetime,”
Kozlowski said.
The astronomers knew that if the source
were a supernova, the extreme amount of
energy it emitted would qualify it as a big
one, or a “hypernova.” The temperature of
the object was around 1,000 Kelvin (about
700°C), only a little hotter than the surface
of the planet Venus. They wondered, what
could absorb that much light energy and
dissipate it as heat?
The answer: dust, and a lot of it.
Using what they learned from the Spitzer
survey, the astronomers worked backward
to determine what kind of star could have
spawned the supernova, and how the dust
was able to partly muffle the explosion. They
calculated that the star was probably a giant,
at least 50 times more massive than our sun.
Such massive stars typically belch clouds of
dust as they near the end of their existence.
This particular star must have had at least
two such ejections, they determined, one about
300 years before the supernova, and one only
about four years before it. The dust and gas
from both ejections remained around the star,
each in a slowly expanding shell. The inner
shell, the one from four years ago, would be
very close to the star, while the outer shell from
300 years ago would be much farther away.
“We think the outer shell must be nearly
opaque, so it absorbed any light energy that
made it through the inner shell and converted
it to heat,” said Kochanek, who is also the
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Ohio Eminent Scholar in Observational
Cosmology.
That’s why the supernova showed up on the
Spitzer survey as a hot dust cloud.
Krzysztof Stanek, professor of astronomy
at Ohio State, said that stars probably choked
on their own dust much more often in the
distant past.
“These events are much more likely to happen
in a small, low metallicity galaxy,” he said,
meaning a young galaxy that hadn’t been around
long enough for its stars to fuse hydrogen and
helium into the more complex chemicals that
astronomers refer to as “metals.”
Still, Kozlowski added that more such
supernovae will likely be found by NASA’s
Wide-field Infrared Explorer (WISE), which
was launched in December 2009. “I would
expect WISE to see 100 of these events in
two years, now that we know what to look
for,” he said.
Because of the alignment of the galaxy with
Earth and our sun, astronomers were not able
to see what the event looked like to the naked
eye while it was happening. But Kochanek
believes that we might see the star brighten a
decade or so from now. That’s how long it will
take for the shockwave from the exploding star
to reach the inner dust shell and slam it into
the outer shell. Then we’ll have something to
see here on Earth.
We do have at least one chance to see a similar
light show closer to home, though.
“If Eta Carinae went supernova right now,
this is what it would probably look like,”
Kochanek said, referring to the brightest star
system in our Milky Way Galaxy.
The two stars that make up Eta Carinae are
7,500 light years away, and they host a distinctive
dust shell dubbed the Homunculus Nebula,
among other layers of dust. Astronomers
believe that the nebula was created when the
larger of the two stars underwent a massive
eruption around 1840, and that future eruptions
are likely.
NASA's Jet Propulsion Laboratory,
Pasadena, Calif., manages the Spitzer Space
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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 large credit, free
		
admission for Friend & all guests.
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.
This work was sponsored by NASA and the
National Science Foundation. Kozlowski has
since taken a new postdoctoral position at
Warsaw University Observatory in Poland.
f
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Atmosphere Checked,
One Mars Year Before
a Landing
(NASA/JPL) What will the Martian
atmosphere be like when the next Mars rover
descends through it for landing in August
of 2012?
An instrument studying the Martian
atmosphere from orbit has begun a four-week
campaign to characterize daily atmosphere
changes, one Mars year before the arrival of
the Mars Science Laboratory rover, Curiosity.
A Mars year equals 687 Earth days.
The planet's thin atmosphere of carbon
dioxide is highly repeatable from year to year at
the same time of day and seasonal date during
northern spring and summer on Mars.
The Mars Climate Sounder instrument on
NASA's Mars Reconnaissance Orbiter maps
the distribution of temperature, dust, and
water ice in the atmosphere. Temperature
variations with height indicate how fast air
density changes and thus the rates at which
the incoming spacecraft slows down and heats
up during its descent.
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"It is currently one Mars year before the
Mars Science Laboratory arrival season," said
atmospheric scientist David Kass of NASA's Jet
Propulsion Laboratory, Pasadena, Calif. "This
campaign will provide a set of observations
to support the Mars Science Laboratory
engineering team and Mars atmospheric
modelers. The information will constrain
the expected climate at their landing season.
It will also help define the range of possible
weather conditions on landing day."
During the four years the Mars Climate
Sounder has been studying the Martian
atmosphere, its observations have seen
conditions only at about three in the afternoon
and three in the morning. For the new
campaign, the instrument team is inaugurating
a new observation mode, looking to both sides
as well as forward. This provides views of the
atmosphere earlier and later in the day by more
than an hour, covering the range of possible
times of day that the rover will pass through
the atmosphere before landing.
JPL, a division of the California Institute
of Technology, provided the Mars Climate
Sounder instrument and manages the Mars
Reconnaissance Orbiter and Mars Science
Laboratory projects for NASA's Science Mission
Directorate, Washington. f
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Month in
History
December
1: The Soviet Mars 3 became the first spacecraft
to land on the surface of Mars and return
signals to the earth in 1971.
2: The American Pioneer 10 became the first
craft to return close pictures of Jupiter in its
flyby in 1973. NASA stopped receiving data
from this craft as it left the solar system.
3: The American Pioneer Venus 1 became
the first craft to orbit the planet Venus
in 1978.
7: Apollo 17, the sixth and final manned landing
mission to the moon, was launched on this
date in 1972.
13: Abel Tasman, namesake for Tasmania,
was the first European to land in New
Zealand in 1642.
14: Tycho Brahe, the Danish nobleman whose
observations enabled Johannes Kepler (see
December 27) to determine the Laws of
Planetary Motion, was born in 1546. He
became the Astronomer Royal of Denmark
and built a major observatory on the island
of Hven.
14: Raold Amundsen became the first
explorer to reach the south pole of the
earth in 1911.
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15: The Soviet Venera 7 became the first
spacecraft to successfully land on the
surface of Venus. It returned some data
and one photograph during 20 minutes
in 1970 before the extreme conditions
destroyed it.
17: The Wright Brothers achieved the first
flight by a heavier than air craft in 1903
when the Wright Flier flew for 120 feet.
18: The first voice from space was a recorded
Christmas message from President
Eisenhower in 1958. The signal was relayed
from a radio repeater in an Atlas missile
from a low orbit of the earth.
21: A space endurance record of 366 days was
set by cosmonaut Musa Manarov aboard the
Soviet space station Mir in 1988. Manarov
became the first human to spend one year
in space.
24: Apollo 8 became the first craft with a
human crew to orbit the moon in 1968.
The crew was Frank Borman, James Lovell
and William Anders.
25: Isaac Newton was born on Christmas Day
in 1642. Newton is noted for first describing
the Law of Gravity, the three general Laws
of Motion and the Calculus.
27: The Polish astronomer and mathematician
Johannes Kepler was born in 1571. Using
the observations of Tycho Brahe, Kepler
derived the three Laws of Planetary Motion
between 1602 and 1620.
28: The United States announced a study to
investigate the possibility of launching an
artificial satellite of the earth on this date
in 1948. f

Give a Star
A popular service of The CSN Planetarium lets you dedicate a star to a loved
one. For a donation of $35, we will provide an attractive certificate that proclaims
your dedication of the star of your choice to any other person. The certificate will
have a chart of the constellation containing the star and complete information
about the star. A donation of $100 will give you an exclusive dedication. Call
651-4138 or 651-4505 for further information.
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Sky
Calendar

December

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

Planet
Constellation
Transit
Pluto
Sagittarius
12:23 pm (35°)
Ceres
Sagittarius
1:45 pm (27°)
Eris
Cetus
7:40 pm (50°)
MakeMake Coma Berenices 6:46 pm (81°)
All times are Pacific Standard Time except Haumea Boötes
7:54 am (72°)
as noted. Rise and set times are for the
All Dwarf Planets require a telescope. Ceres
astronomical horizon at Las Vegas or Reno
is visible through most amateur telescopes.
as noted.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is visible in the evening of Neptune can also be referred to as Plutoids.
sky early in the month. Greatest eastern Eris ("EE-ris"), MakeMake (mah-keh-mahelongation (21°) occurs on December 1. keh) and Haumea, like most Plutoids, require
Inferior conjunction on the near side of a professional sized telescope. Transit times
and altitudes (from Las Vegas) are when the
the sun occurs on December 19.
object is at its highest in the southern sky.
Venus. Venus is appears in the southeastern Each will appear slightly lower in the sky
sky rising about 3 hours before the sun. from Reno. f
It will reach it's greatest brightness on
December 4.
The Moon
Mars. Mars, in Sagittarius, is too close in
Each day the moon rises about one hour
direction to the sun to be observed. It later than the day before. The New Moon (not
will next be visible in late spring in the visible) is in the direction of the sun and rises
morning sky.
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
Jupiter. Jupiter, near the Pisces/Aquarius The full moon is opposite the sun in the sky
border, is high in the south near sunset. and rises at sunset and sets at sunrise. The
At mid-month, it reaches the south point last quarter moon rises near midnight and
on the meridian at about 5:45 pm when its sets near noon. Perigee is when the moon is
altitude will be 50°. It is the brightest object closest to the earth and apogee is when it is
in the evening sky other than the moon. farthest. The distance varies by ±6% from
Saturn. Saturn, in Virgo, is rising in the the average.
morning sky about 5 hours before the sun.
The last quarter moon will be about 10°
above and to the right of Saturn when they
rise shortly after midnight on the morning
of December 28.
Uranus. Uranus, in Pisces, is near in direction
to Jupiter. It can be found about 1° north
of Jupiter.

Last quarter
New Moon
First quarter
Full Moon
Last quarter

Nov. 28
Dec. 5
Dec. 13
Dec. 21
Dec. 28

12:36 pm pst
9:36 am
5:59 am
12:13 am
12:36 pm

Perigee
Apogee
Perigee

Nov. 30
Dec. 13
Dec. 25

11:10 am pst
12:36 am
4:25 am

Neptune. Neptune, in Capricornus, is in the
The moon will begin entering the earth's
southwest in the early evening. It is setting shadow at 10:32 pm on December 20 starting
about two hours and a half before Jupiter a total eclipse of the moon that will last until
2:02 am on the 21st. f
and Uranus.
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Date
Dec. 1
Dec. 4
Dec. 7
Dec. 10
Dec. 13
Dec. 16
Dec. 19
Dec. 22
Dec. 25
Dec. 28
Dec. 31

Las Vegas

Sunrise
6:33 am pst
6:31
6:38
6:41
6:43
6:45
6:47
6:48
6:50
6:51
6:52

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

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
7:06
7:09
7:11
7:13
7:15
7:17
7:18
7:19
7:20

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

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

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 first quarter moon will
not interfere with the shower this year as it
will set near midnight.
Meteors are best seen after midnight where
the sky is clear and dark. This means the
observer must get away from city lights. For
the typical metropolitan area, you need to get
at least 30 miles away from the city.
Meteors from a shower can be seen anywhere
in the sky. Because the particles causing the
meteors are traveling on parallel paths, you
can trace back the path of each meteor to a
common place in the sky. This place is called
the radiant for the shower. The radiant for
the Geminids is near the star Castor in the
constellation of Gemini.
The next major meteor shower will be in the
first week of January. The Quadrantids are
usually a very good shower. The Quadrantid
Meteor Shower
meteor shower usually produces 50 to 100
The Geminid meteor shower is expected meteors per hour. The Quadrantids are
to reach its peak near midnight on the night expected to be good as the moon will be a
of December 13/14. The meteors from this waning crescent phase. f
Winter officially begins with the Winter
Solstice which will occur at 3:38 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

Now Playing
In Las Vegas

Season of Light
Seasonal Stargazing
TM

all in Digistar 4

In Reno

Mummies: Secrets
of the Pharaohs
in Skydome 8/70TM

Saturn: Jewel of
the Heavens
in SciDomeTM

Seasonal Stargazing

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Milton Glick
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: James Dean Levitt - Chair, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Andrea Anderson, Robert Blakely, William Cobb,
Cedric Crear, Dorothy Gallagher, Ronald Knecht, Kevin Page, Dr. Ray Rawson,
Dr. Jack Lund Schofield, Michael Wixom.

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

http://planetarium.unr.edu/

