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Supernova 1979C
(NASA/CXC) This composite image shows
a supernova within the galaxy M100 that may
contain the youngest known black hole in our
cosmic neighborhood. In this image, Chandra's
X-rays are colored gold, while optical data
from ESO's Very Large Telescope are shown
in yellow-white
and blue, and
infrared data
from Spitzer are
red. The location
of the supernova,
known as SN
1979C, is labeled.
SN 1979C was
first reported
by an amateur
astronomer in
1979. The galaxy
M100 is located
in the Virgo Cluster about 50 million light years from Earth. This approximately
30-year age, plus its relatively close distance,
makes SN 1979C the nearest example where
the birth of a black hole has been observed, if
the interpretation by the scientists is correct.
Data from Chandra, as well as NASA's Swift,
the European Space Agency's XMM-Newton
and the German ROSAT observatory revealed
a bright source of X-rays that has remained
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steady for the 12 years from 1995 to 2007 over
which it has been observed. This behavior and
the X-ray spectrum support the idea that the
object in SN 1979C is a black hole being fed
either by material falling back into the black
hole after the supernova, or from a binary
companion.
The scientists think that SN 1979C formed
when a star about 20 times more massive than
the Sun collapsed. It was a particular type of
supernova where the exploded star had ejected
some, but not all of its outer, hydrogen-rich
envelope before the explosion, so it is unlikely
to have been associated with a gamma-ray
burst (GRB). Supernovas have sometimes
been associated
with GRBs, but
only where the
exploded star
had completely
lost its hydrogen
envelope. Since
most black holes
should form
when the core
of a star collapses
and a gamma-ray
burst is not produced, this may
be the first time
that the common
way of making a black hole has been observed.
The very young age of about 30 years for
the black hole is the observed value, that is
the age of the remnant as it appears in the
image. Astronomers quote ages in this way
because of the observational nature of their
field, where their knowledge of the Universe is
based almost entirely on the electromagnetic
radiation received by telescopes. f
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EPOXI Flyby Reveals
New Insights Into
Comet
(NASA/JPL) NASA's EPOXI mission
spacecraft successfully flew past comet Hartley 2
at 7 a.m. PDT Thursday, November 4. Scientists
say initial images from the flyby provide new
information about the comet's volume and
material spewing from its surface.
"Early observations of the comet show that,
for the first time, we may be able to connect
activity to individual features on the nucleus,"
said EPOXI Principal Investigator Michael
A'Hearn of the University of Maryland,
College Park.
"We certainly
have our hands
full. The images
are full of great
cometary data,
and that's what
we hoped for."
EPOXI is an
extended mission
that uses the
already in-flight
D ee p Impac t
spacecraft. Its
encounter phase
with Hartley 2 began at 1 p.m. PDT on
November 3, when the spacecraft began to
point its two imagers at the comet's nucleus.
Imaging of the nucleus began one hour later.
"The spacecraft has provided the most
extensive observations of a comet in history,"
said Ed Weiler, associate administrator for
NASA's Science Mission Directorate at
the agency's headquarters in Washington.
"Scientists and engineers have successfully
onOrbit is made available to all K-12

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

squeezed world-class science from a repurposed spacecraft at a fraction of the cost
to taxpayers of a new science project."
Images from the EPOXI mission reveal comet
Hartley 2 to have 100 times less volume than
comet Tempel 1, the first target of Deep Impact.
More revelations about Hartley 2 are expected
as analysis
continues.
I n i t i a l
estimates
indicate the
spacecraft
was about 435
miles from the
comet at the
closest-approach
point. That's
almost the exact
distance that
was calculated
by engineers in
advance of the flyby.
"It is a testament to our team's skill that we
nailed the flyby distance to a comet that likes
to move around the sky so much," said Tim
Larson, EPOXI project manager at NASA's
Jet Propulsion Laboratory in Pasadena, Calif.
"While it's great to see the images coming
down, there is still work to be done. We have
another three weeks of imaging during our
outbound journey."
The name EPOXI is a combination
of the names for the two extended
mission components: the Extrasolar Planet
Observations and Characterization (EPOCh),
and the flyby of comet Hartley 2, called the
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Deep Impact Extended Investigation (DIXI).
The spacecraft has retained the name Deep
Impact. In 2005, Deep Impact successfully
released an impactor into the path of comet
Tempel 1.
NASA's Jet Propulsion Laboratory, a division
of the California Institute of Technology,
manages the EPOXI mission for NASA's Science
Mission Directorate. The spacecraft was built
for NASA by Ball Aerospace & Technologies
Corp., in Boulder, Colo. f

Hubble Data Used to
Look 10,000 Years into
the Future
(NASA/STScI) The globular star cluster
Omega Centauri has caught the attention of
sky watchers ever since the ancient astronomer
Ptolemy first catalogued it 2,000 years ago.
Ptolemy, however, thought Omega
Centauri was a single star. He didn't
know that the "star" was actually a
beehive swarm of nearly 10 million
stars, all orbiting a common center
of gravity.
The stars are so tightly crammed
together that astronomers had to wait
for the powerful vision of NASA's
Hubble Space Telescope to peer deep
into the core of the "beehive" and
resolve individual stars. Hubble's
vision is so sharp it can even measure
the motion of many of these stars, and
over a relatively short span of time.
A precise measurement of star
motions in giant clusters can yield
insights into how stellar groupings
formed in the early universe, and
whether an "intermediate mass"
black hole, one roughly 10,000
times as massive as our Sun, might
be lurking among the stars.
Analyzing archived images taken
over a four-year period by Hubble's
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Advanced Camera for Surveys, astronomers
have made the most accurate measurements
yet of the motions of more than 100,000
cluster inhabitants, the largest survey to date
to study the movement of stars in any cluster.
"It takes high-speed, sophisticated computer
programs to measure the tiny shifts in the
positions of the stars that occur in only four
years' time," says astronomer Jay Anderson
of the Space Telescope Science Institute in
Baltimore, Md., who conducted the study
with fellow Institute astronomer Roeland van
der Marel. "Ultimately, though, it is Hubble's
razor-sharp vision that is the key to our ability
to measure stellar motions in this cluster."
Adds van der Marel: "With Hubble, you can
wait three or four years and detect the motions
of the stars more accurately than if you had
waited 50 years on a ground-based telescope."
The astronomers used the Hubble images,
which were taken in 2002 and 2006, to make
a movie simulation of the frenzied motion of
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the cluster's stars. The movie shows the stars'
projected migration over the next 10,000 years.
Identified as a globular star cluster in
1867, Omega Centauri is one of roughly 150
such clusters in our Milky Way Galaxy. The
behemoth stellar grouping is the biggest and
brightest globular cluster in the Milky Way,
and one of the few that can be seen by the
unaided eye. Located in the constellation
Centaurus, Omega Centauri is viewable in
the southern skies. f

Space Buckyballs
Thrive
(NASA/SSC) Astronomers have discovered
bucket loads of buckyballs in space. They
used NASA's Spitzer Space Telescope to find
the little carbon spheres throughout our
Milky Way galaxy, in the space between stars
and around three dying stars. What's more,
Spitzer detected buckyballs around a fourth
dying star in a nearby galaxy in staggering
quantities, the equivalent in mass to about
15 of our moons.
Buckyballs, also known as fullerenes, are
soccer-ball-shaped molecules consisting of
60 linked carbon atoms. They are named for
their resemblance to the architect Buckminster
Fuller's geodesic domes, an example of
which is found at the entrance to Disney's
Epcot theme park in Orlando, Florida. The
miniature spheres were first discovered in a
lab on Earth 25 years ago, but it wasn't until
this past July that Spitzer was able to provide
the first confirmed proof of their existence in
space. At that time, scientists weren't sure if
they had been lucky to find a rare supply, or
if perhaps the cosmic balls were all around.

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/

"It turns out that buckyballs are much more
common and abundant in the universe than
initially thought," said astronomer Letizia
Stanghellini of the National Optical Astronomy
Observatory in Tucson, Ariz. "Spitzer had
recently found them in one specific location,
but now we see them in other environments.
This has implications for the chemistry of life.
It's possible that buckyballs from outer space
provided seeds for life on Earth."
Stanghellini is co-author of a new
study appearing online October 28 in the
Astrophysical Journal Letters. Anibal GarcíaHernández of the Instituto de Astrofísica de
Canarias, Spain, is the lead author of the paper.
Another Spitzer study about the discovery of
buckyballs in space was also recently published
in the Astrophysical Journal Letters. It was
led by Kris Sellgren of Ohio State University,
Columbus.
The García-Hernández team found the
buckyballs around three dying sun-like stars,
called planetary nebulae, in our own Milky
Way galaxy. These cloudy objects, made up
of material shed from the dying stars, are
similar to the one where Spitzer found the
first evidence for their existence.
The new research shows that all the planetary
nebulae in which buckyballs have been detected
are rich in hydrogen. This goes against what
researchers thought for decades, they had
assumed that, as is the case with making
buckyballs in the lab, hydrogen could not be
present. The hydrogen, they theorized, would
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contaminate the carbon, causing it to form
chains and other structures rather than the
spheres, which contain no hydrogen at all.
"We now know that fullerenes and hydrogen
coexist in planetary nebulae, which is really
important for telling us how they form in
space," said García-Hernández.
García-Hernández and his colleagues also
located buckyballs in a planetary nebula within
a nearby galaxy called the Small Magellanic
Cloud. This was particularly exciting to the
researchers, because, in contrast to the planetary
nebulae in the Milky Way, the distance to this
galaxy is known. Knowing the distance to
the source of the buckyballs meant that the
astronomers could calculate their quantity,
twenty percent of Earth's mass, or the mass
of 15 of our moons.
The other new study, from Sellgren and
her team, demonstrates that buckyballs are
also present in the space between stars, but
not too far away from young solar systems.
The cosmic balls may have been formed in a
planetary nebula, or perhaps between stars.
"It's exciting to find buckyballs in between
stars that are still forming their solar systems,
just a comet's throw away," Sellgren said. "This
could be the link between fullerenes in space
and fullerenes in meteorites."
The implications are far-reaching. Scientists
have speculated in the past that buckyballs,
which can act like cages for other molecules
and atoms, might have carried substances to
Earth that kick-started life. Evidence for this
theory comes from the fact that buckyballs
have been found in meteorites carrying
extraterrestrial gases.
"Buckyballs are sort of like diamonds with
holes in the middle," said Stanghellini. "They
are incredibly stable molecules that are hard to
destroy, and they could carry other interesting
molecules inside them. We hope to learn more
about the important role they likely play in
the death and birth of stars and planets, and
maybe even life itself."
The little carbon balls are important in
technology research too. They have potential
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applications in superconducting materials,
optical devices, medicines, water purification,
armor and more.
Other authors of the García-Hernández
study are Arturo Manchado, the Instituto de
Astrofísica de Canarias; Pedro García-Lario,
European Space Agency Centre, Spain; Eva
Villaver, Universidad Autónoma de Madrid,
Spain; Richard Shaw, National Optical
Astronomy Observatory; Ryszard Szczerba,
Nicolaus Copernicus Astronomical Center,
Poland; and José V. Perea-Calderon, European
Space Astronomy Centre, Ingeniería y Servicios
Aerospaciales, Spain.
Other authors of the Sellgren study are
Michael Werner, Spitzer project scientist,
NASA's Jet Propulsion Laboratory, Pasadena,
Calif.; James Ingalls, NASA's Spitzer Science
Center at the California Institute of Technology
in Pasadena.; J.D.T. Smith, University of Toledo,
Ohio; T.M. Carleton, University of Arizona,
Tucson; and Christine Joblin, Université de
Toulouse, France. 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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Mars Rover Finds
Evidence of
Subsurface Water
(NASA/JPL) The ground where NASA's
Mars Exploration Rover Spirit became stuck
last year holds evidence that water, perhaps as
snow melt, trickled into the subsurface fairly
recently and on a continuing basis.
Stratified soil layers with different
compositions close to the surface led the
rover science team to propose that thin
films of water may have entered the ground
from frost or snow. The seepage could have
happened during cyclical climate changes in
periods when Mars tilted farther on its axis.
The water may have moved down into the
sand, carrying soluble minerals deeper than
less soluble ones. Spin-axis tilt varies over
timescales of hundreds of thousands of years.
The relatively insoluble minerals near the
surface include what is thought to be hematite,
silica and gypsum. Ferric sulfates, which are
more soluble, appear to have been dissolved
and carried down by water. None of these
minerals are exposed at the surface, which is
covered by wind-blown sand and dust.
"The lack of exposures at the surface indicates
the preferential dissolution of ferric sulfates
must be a relatively recent and ongoing process
since wind has been systematically stripping
soil and altering landscapes in the region Spirit
has been examining," said Ray Arvidson of
Washington University in St. Louis, deputy
principal investigator for the twin rovers Spirit
and Opportunity.

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/

Analysis of these findings appears in a
report in the Journal of Geophysical Research
published by Arvidson and 36 co-authors
about Spirit's operations from late 2007 until
just before the rover stopped communicating
in March.
The twin Mars rovers finished their threemonth prime missions in April 2004, then kept
exploring in bonus missions. One of Spirit's
six wheels quit working in 2006.
In April 2009, Spirit's left wheels broke
through a crust at a site called "Troy" and
churned into soft sand. A second wheel
stopped working seven months later. Spirit
could not obtain a position slanting its solar
panels toward the sun for the winter, as it had
for previous winters. Engineers anticipated it
would enter a low-power, silent hibernation
mode, and the rover stopped communicating
March 22. Spring begins next month at Spirit's
site, and NASA is using the Deep Space Network
and the Mars Odyssey orbiter to listen if the
rover reawakens.
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Researchers took advantage of Spirit's months
at Troy last year to examine in great detail
soil layers the wheels had exposed, and also
neighboring surfaces. Spirit made 13 inches of
progress in its last 10 backward drives before
energy levels fell too low for further driving
in February. Those drives exposed a new area
of soil for possible examination if Spirit does
awaken and its robotic arm is still usable.
"With insufficient solar energy during the
winter, Spirit goes into a deep-sleep hibernation
mode where all rover systems are turned off,
including the radio and survival heaters,"
said John Callas, project manager for Spirit
and Opportunity at NASA's Jet Propulsion
Laboratory. "All available solar array energy
goes into charging the batteries and keeping
the mission clock running.”
The rover is expected to have experienced
temperatures colder than it has ever before,
and it may not survive. If Spirit does get back
to work, the top priority is a multi-month
study that can be done without driving the
rover. The study would measure the rotation
of Mars through the Doppler signature of the
stationary rover's radio signal with enough
precision to gain new information about the
planet's core. The rover Opportunity has been
making steady progress toward a large crater,
Endeavour, which is now approximately 5
miles away.
Spirit, Opportunity, and other NASA Mars
missions have found evidence of wet Martian
environments billions of years ago that were
possibly favorable for life. The Phoenix Mars
Lander in 2008 and observations by orbiters
since 2002 have identified buried layers of water
ice at high and middle latitudes and frozen
water in polar ice caps. These newest Spirit
findings contribute to an accumulating set of
clues that Mars may still have small amounts
of liquid water at some periods during ongoing
climate cycles.
JPL, a division of the California Institute of
Technology in Pasadena, manages the rovers
for the agency's Science Mission Directorate
in Washington. f
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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.

Silica on a Mars
Volcano Tells of Wet
and Cozy Past
(NASA/JPL) Light-colored mounds of a
mineral deposited on a volcanic cone more
than three billion years ago may preserve
evidence of one of the most recent habitable
microenvironments on Mars.
Observations by NASA's Mars Reconnaissance
Orbiter enabled researchers to identify the
mineral as hydrated silica and to see its volcanic
context. The mounds' composition and their
location on the flanks of a volcanic cone
provide the best evidence yet found on Mars
for an intact deposit from a hydrothermal
environment, a steam fumarole, or hot spring.
Such environments may have provided habitats
for some of Earth's earliest life forms.
"The heat and water required to create this
deposit probably made this a habitable zone,"
said J.R. Skok of Brown University, Providence,
R.I., lead author of a paper about these findings

Page 10

onOrbit

published online today by Nature Geoscience.
"If life did exist there, this would be a promising
type of deposit to entomb evidence of it, a
microbial mortuary."
No studies have yet determined whether Mars
has ever supported life. The new results add
to accumulating evidence that, at some times
and in some places, Mars has had favorable
environments for microbial life. This specific
place would have been habitable when most of
Mars was already dry and cold. Concentrations
of hydrated silica have been identified on Mars
previously, including a nearly pure patch found
by NASA's Mars Exploration Rover Spirit in
2007. However, none of those earlier findings
were in such an intact setting as this one, and
the setting adds evidence about the origin.
Skok said, "You have spectacular context
for this deposit. It's right on the flank of a
volcano. The setting remains essentially the
same as it was when the silica was deposited."
The small cone rises about 300 feet from
the floor of a shallow bowl named Nili Patera.
The patera, which is the floor of a volcanic
caldera, spans about 30 miles in the Syrtis
Major volcanic region of equatorial Mars.
Before the cone formed, free-flowing lava
blanketed nearby plains. The collapse of an
underground magma chamber from which lava
had emanated created the bowl. Subsequent
lava flows, still with a runny texture, coated
the floor of Nili Patera. The cone grew from
even later flows, apparently after evolution
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of the underground magma had thickened
its texture so that the erupted lava would
mound up.
"We can read a series of chapters in this
history book and know that the cone grew from
the last gasp of a giant volcanic system," said
John Mustard, Skok's thesis advisor at Brown
and a co-author of the paper. "The cooling
and solidification of most of the magma
concentrated its silica and water content."
Observations by cameras on the Mars
Reconnaissance Orbiter revealed patches of
bright deposits near the summit of the cone,
fanning down its flank, and on flatter ground in
the vicinity. The Brown researchers partnered
with Scott Murchie of Johns Hopkins University
Applied Physics Laboratory, Laurel, Md., to
analyze the bright exposures with the Compact
Reconnaissance Imaging Spectrometer for
Mars (CRISM) instrument on the orbiter.
Silica can be dissolved, transported and
concentrated by hot water or steam. Hydrated
silica identified by the spectrometer in uphill
locations, confirmed by stereo imaging,
indicates that hot springs or fumaroles fed by
underground heating created these deposits.
Silica deposits around hydrothermal vents in
Iceland are among the best parallels on Earth.
Murchie said, "The habitable zone would
have been within and alongside the conduits
carrying the heated water." The volcanic
activity that built the cone in Nili Patera
appears to have happened more recently than
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the 3.7-billion-year or greater age of Mars'
potentially habitable early wet environments
recorded in clay minerals identified from orbit.
NASA's Jet Propulsion Laboratory, a division
of the California Institute of Technology,
Pasadena, manages the Mars Reconnaissance
Orbiter for NASA. Johns Hopkins University
Applied Physics Laboratory provided and
operates CRISM, one of six instruments on
the orbiter. f

Opportunity's Closeup of a Meteorite:
'Oileán Ruaidh'
(NASA/JPL) This is an image of the
meteorite that NASA's Mars Exploration
Rover Opportunity found and examined in
September 2010.
Opportunity's cameras first revealed the
meteorite in images taken on Sol 2363 (Sept.
16, 2010), the 2,363rd Martian day of the rover's
mission on Mars. This view was taken with
the panoramic camera on Sol 2371 (Sept. 24).
The science team used two tools on
Opportunity's arm, the microscopic imager
and the alpha particle X-ray spectrometer, to
inspect the rock's texture and composition.
Information from the spectrometer confirmed
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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 large credit, free
		
admission for Friend & all guests.
that the rock is a nickel-iron meteorite. The
team informally named the rock "Oileán
Ruaidh" (pronounced ay-lan ruah), which is
the Gaelic name for an island off the coast of
northwestern Ireland.
Opportunity departed Oileán Ruaidh and
resumed its journey toward the mission's longterm destination, Endeavour Crater, on Sol
2374 (Sept. 28) with a drive of about 325 feet.
This view, presented in approximately true
color, combines component images taken
through three Pancam filters admitting
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wavelengths of 601 nanometers, 535
nanometers and 482 nanometers.
This view (below) is presented in false
color to make some differences between
materials easier to see. The component images
were taken through three Pancam filters
admitting wavelengths of 753 nanometers,
535 nanometers and 432 nanometers. f

Mars: How Low Can
You Go?
(ESA/NASA) There are few places on
Mars lower than this. At the bottom of this
image, the floor of Melas Chasma sinks nine
kilometres below the surrounding plains. New
images from ESA’s Mars Express highlight the
complex history of this enormous martian
canyon. Melas Chasma is part of the huge
Valles Marineris rift valley, which stretches
for more than 4000 km across the surface
of Mars. This image covers 200 x 100 km
and covers an area of roughly 20 000 sq km,
which is about the size of Slovenia. Around
Melas Chasma, there is abundant evidence
for water having flowed across Mars in the
past. As well as ancient water-cut channels,
there are lighter-coloured deposits of sulphate
components that were probably deposited in
a former lake.
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The image was obtained on 1 July 2006 using
the High-Resolution Stereo Camera (HRSC)
on ESA’s Mars Express spacecraft.
The valley sides show evidence of multiple
large landslides that have created vast fan
shapes of material. This debris appears rough
and jumbled, contrasting with the underlying
smoother surface visible further into the basin.
The rocks display flow textures indicating
that they were once deposited by liquid water,
water ice or mud. Levees of sediment can also
been seen here.
The colour-coded elevation map shows
the large variations in altitude within this
region. The difference from the floor, at the
bottom of the image, to the plateau at the top
is more than 9 km. But what do you measure
elevations against on Mars? On Earth, we
use sea level. For Mars, planetary scientists
have derived an average shape and size for
the planet based on spacecraft observations.
They call this the ‘areoid’ and use its surface
as the equivalent of sea level.
In the case of Melas Chasma, the deepest
portions of the canyon are 5 km below the
areoid, whilst the surrounding plateau rises
to elevations of 4 km above.
On the high plateau at the top of the cliff,
a few ancient valleys have been preserved.
The orientation of the largest one is parallel
to the edge of the cliff, which may indicate
that the valley originally followed an old
fault line. Remaining faults are probably the
main reason for the instability of the flanks,
which have frequently collapsed forming huge
landslides. f
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Month in
History
January
1: Ceres, the first asteroid was discovered by
Guiseppe Piazzi from his observatory in
Sicily in 1801.
2: The Soviet Union launched Luna 1 on this
date in 1959. It became the first vehicle to
fly by the moon to an orbit about the sun.
4: Sputnik 1, the first artificial satellite of the
earth, reentered the earth’s atmosphere on
this date in 1958 and was destroyed.
4: The 150 foot solar observatory at Mount
Wilson, California, began publishing daily
sunspot drawings in 1917. This continued
until September 16, 2004.
7: Galileo, using a telescope to view Jupiter for
the first time, saw three of the four major
moons of that giant planet.
10: American scientists became the first to
bounce a radar signal off of another celestial body when they detected the reflected
return signal beamed towards the moon
three seconds earlier on this date in 1946.
11: William Herschel discovered the first
moon of Uranus in 1787, six years after
he discovered the planet. This moon was
later named Titania.
13: An editorial in the New York Times on
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this day in 1920 ridiculed a monograph
by Robert Goddard which proposed that
rockets could be used to reach the moon.
14: The Soviet Union became the first
country to successfully dock two manned
spacecraft in 1969.
17: Captain James Cook became the first
western navigator to cross the Antarctic
Circle in 1773.
18: Captain James Cook became the first
Westerner to reach the Sandwich Islands
in 1778. The island chain is now known
as the Hawaiian Islands.
21: Pluto crossed the orbit of Neptune in
1979 making Neptune the farthest planet
from the sun. This condition remained
until Pluto again crossed the orbit of
Neptune outbound in 1999.
24: Voyager 2 became the first craft to fly by
Uranus returning photographs in 1986.
24: The United States launched Discovery on
the 100th manned space mission in 1985.
27: A fire aboard the Apollo 1 spacecraft
destroyed the vehicle during a preflight
test in 1967. The crew of Virgil “Gus”
Grissom, Edwin White and Roger Chafee
were killed.
28: An explosion 73 seconds into the flight
of the space shuttle Challenger destroyed
the craft in 1986 killing the crew of seven.
31: Explorer 1, the first artificial satellite of
the earth launched by the United States
achieved orbit on this day in 1958. Data
from by this satellite led to the discovery
of the Van Allen radiation belt. 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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Calendar

January

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

Planet
Constellation
Transit
Pluto
Sagittarius
10:26 am (35°)
Ceres
Capricornus
2:10 pm (24°)
Eris
Cetus
5:38 pm (50°)
MakeMake Coma Berenices 4:44 am (81°)
All times are Pacific Standard Time. Rise Haumea Boötes
5:53 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.
The Planets
Pluto usually requires a telescope of at least
Mercury. Mercury is visible in the morning 12" diameter. Dwarf planets beyond the orbit
of Neptune can also be referred to as Plutoids.
sky for most of the month. Greatest western
Eris ("EE-ris"), MakeMake (mah-keh-mahelongation (23°) occurs on January 9. keh) and Haumea, like most Plutoids, require a
Superior conjunction on the far side of professional sized telescope. Transit times and
the sun occurs on February 25.
altitudes (from Las Vegas) are when the object
Venus. Venus is appears in the southeastern is at its highest in the southern sky. Each will
sky rising about 3 hours before the sun. appear slightly lower in the sky from Reno. f
Look for the waning crescent moon to the
right of Venus on the morning of Jan. 29.
Mars. Mars, passing from Sagittarius into
Capricornus at mid-month, is too close
in direction to the sun to be observed. It
will next be visible in late spring in the
morning sky.
Jupiter. Jupiter, in Pisces, is high in the
southwest near sunset. Look for the waxing
crescent moon to the right of Jupiter on the
evening of January 9.
Saturn. Saturn, in Virgo, is rising in the east
near midnight. The waning gibbous moon
will rise below and to the right of Saturn
when they rise shortly before midnight on
the morning of January 24.
Uranus. Uranus, also in Pisces, is near in
direction to Jupiter. It can be found about
3° below Jupiter in the southwestern sky
where they set about five hours after the sun.
Neptune. Neptune, near the AquariusCapricornus border, is in the southwest in
the early evening. It is setting about three
before Jupiter and 2H hours after the sun.

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. 28
Jan. 4
Jan. 12
Jan. 19
Jan. 26

12:36 pm pst
1:03 am
3:31 am
1:21 pm
4:57 am

Perigee
Apogee
Perigee

Dec. 25
Jan. 09
Jan. 21

4:25 am pst
9:39 pm
4:11 pm

Perihelion
This year the earth is closest to the sun on
January 3 at 11:00 am pst. The distance from
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2011
The Sun

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

Las Vegas

Sunrise
6:52 am pst
6:52
6:52
6:52
6:51
6:51
6:50
6:48
6:47
6:45
6:42

Sunset
4:37 pm pst
4:39
4:42
4:45
4:47
4:50
4:53
4:57
5:00
5:03
5:06
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Day
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.

the center of the sun to the center of the earth
is 147,105,750 km or 91,407,280 miles.
The average distance between the center of
the earth and the center of the sun is called
the astronomical unit (AU). The official
value of the AU is 149,597,870 kilometers or
92,955,810 miles.
Because the orbit of the earth is slightly
elliptical and the distance varies by about
±1.7%. On July 4, the earth will be farthest
from the sun. f

Meteor Shower
The Quadrantid meteor shower will reach
its peak on the night of January 3/4, 2011,
in the early morning before dawn. This is
normally one of the better showers during
the year, typically producing over 60 meteors
per hour and occasionally reaching over 200
per hour. The moon is at new phase on that
date and will not interfere with this shower.
While meteors from this shower can be seen
anywhere in the sky, the paths that they take
can be traced back across the sky to a point
near the intersection of the constellations of
Draco, Boötes and Hercules. This is called the
radiant point for the shower. The shower takes
its name from the now obsolete constellation
in that region once called Quadrans Muralis
(the Mural Quadrant).
Meteors from this shower can be seen for

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

Reno

Sunrise
7:20 am pst
7:20
7:20
7:19
7:19
7:18
7:16
7:15
7:13
7:10
7:08

Sunset
4:46 pm pst
4:49
4:51
4:54
4:57
5:00
5:04
5:07
5:11
5:14
5:18

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

about a week on either side of the night of the
maximum. However, this stream has a very
small, dense, central region that produces
most of the visible meteors. Before and after
the night of January 3/4, expect less than 20
meteors per hour.
On the night of the peak, depending on the
exact path of the earth through the stream
and the time of passage, you may observe
anywhere from 40 to 200 meteors per hour.
Since the stream appears to have little dust,
most of the shower meteors are bright and
excellent objects for photography.
While most showers are best after midnight,
the radiant for this shower is already above
the horizon by 9:00 pm. Since the moon will
not be in the sky for the entire night, it will
not interfere the shower. In some years the
Quadrantids are among of the best meteor
showers of the season, this year is better than
average.
Meteor showers are the result of the debris
from comets. Most showers are associated
with known comets. This old shower has no
known comet associated with it. The comet
that originated this stream probably ceased
being a visible object over 500 years ago. Comet
debris spreads out along the comet’s orbit. If
that orbit crosses the orbit of the earth, then
a meteor shower will occur on the date the
earth travels through the stream. f

Now Playing
In Las Vegas

Stars of the Pharaohs
Ice Worlds
Zula Patrol:
Under the Weather
Seasonal Stargazing
all in Digistar 4TM

In Reno

Wild Ocean
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, Dr. Mark Doubrava, Ronald Knecht, Kevin Melcher, Kevin Page,
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/

