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Mars Sand Dunes In
Motion
(NASA/JPL) Images from NASA's Mars
Reconnaissance Orbiter show sand dunes and
ripples moving across the surface of Mars at
dozens of locations and shifting up to several
yards. These observations reveal the planet's
sandy surface is more dynamic than previously
thought.
"Mars either has more gusts of wind than we
knew about before, or the winds are capable of
transporting more sand," said Nathan Bridges,
planetary scientist at the Johns Hopkins
University's Applied Physics Laboratory and
lead author of a paper on the finding published
online in the journal Geology. "We used to think
of the sand on Mars as relatively immobile,
so these new observations are changing our
whole perspective."
While red dust is known to swirl all around
Mars in storms and dust devils, the planet's
dark sand grains are larger and harder to move.
Less than a decade ago, scientists thought the
dunes and ripples on Mars either did not budge
or moved too slowly for detection.
The air on Mars is thin, so stronger gusts
of wind are needed to push a grain of sand.
Wind-tunnel experiments have shown that
a patch of sand would take winds of about
80 mph to move on Mars compared with
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only 10 mph on Earth. Measurements from
the meteorology experiments on NASA's
Viking landers in the 1970s and early 1980s,
in addition to climate models, showed such
winds should be rare on Mars.
The first hints that Martian dunes move
came from NASA's Mars Global Surveyor,
which operated from 1997 to 2006. But the
spacecraft's cameras lacked the resolution
to definitively detect the changes. NASA's
Mars Exploration Rovers also detected hints
of shifting sand when they touched down on
the Red Planet's surface in 2004.
"Sand moves by hopping from place to
place," said Matthew Golombek, a co-author
of the new paper and a member of the Mars
Exploration Rover and Mars Reconnaissance
Orbiter teams. "Before the rovers landed on
Mars, we had no clear evidence of sand moving."
"The sand dunes where we didn't see
movement today could have larger grains,
or perhaps their surface layers are cemented
together," said Bridges, who also is a member
of the team. "These studies show the benefit
of long-term monitoring at high resolution."
According to scientists, the seemingly
stationary areas might move on much larger
time scales, triggered by climate cycles on Mars
that last tens of thousands of years. The tilt
of Mars' axis relative to its orbital plane can
vary dramatically. This, combined with the
oval shape of Mars' orbit, can cause extreme
changes in the Martian climate, much greater
than those experienced on Earth. Mars
may once have been warm enough that the
carbon dioxide now frozen in the polar ice
caps could have been free to form a thicker
atmosphere, leading to stronger winds capable
of transporting sand. f
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Galaxy Cluster MACS
1206
(NASA/STScI) This image of galaxy cluster
MACS J1206.2-0847 (or MACS 1206 for short)
is part of a broad survey with NASA's Hubble
Space Telescope.
The distorted shapes in the cluster are distant
galaxies from which the light is bent by the
gravitational pull of an invisible material called
dark matter within the cluster of galaxies.
This cluster is an early target in a survey
that will allow
astronomers to
construct the
most detailed
dark matter
maps of more
galaxy clusters
than ever
before.
These maps
are being used
to test previous,
but surprising,
results that
suggest that
dark matter is
more densely
packed inside
clusters than
some models
predict. This
might mean
that galaxy cluster assembly began earlier than
commonly thought.
The multiwavelength survey, called the
Cluster Lensing And Supernova survey with
Hubble (CLASH), probes, with unparalleled
precision, the distribution of dark matter in
25 massive clusters of galaxies. So far, the
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
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CLASH team has completed observations of
six of the 25 clusters.
Dark matter makes up the bulk of the
universe's mass, yet it can only be detected by
measuring how its gravity tugs on visible matter
and warps space like a fun-house mirror so
that the light from distant objects is distorted.
Galaxy clusters like MACS 1206 are perfect
laboratories for studying dark matter's
gravitational effects because they are the most
massive structures in the universe. Because
of their heft, the clusters act like giant cosmic
lenses, magnifying, distorting and bending
any light that
passes through
them, an effect
known as
gravitational
lensing.
Lensing
effects can
also produce
multiple
images of the
same distant
object, as
e v ident in
this Hubble
picture. In
p a r t i c u l a r,
the apparent
numbers
and shapes
of distant
galaxies far
beyond a galaxy cluster become distorted as
the light passes through, yielding a visible
measurement of how much mass is in the
intervening cluster and how it is distributed.
The substantial lensing distortions seen are
proof that the dominant component of clusters
is dark matter. The distortions would be far
weaker if the clusters' gravity came only from
the visible galaxies in the clusters.
MACS 1206 lies 4.5 billion light-years from
Earth. Hubble's keen vision helped CLASH
astronomers uncover 47 multiple images of
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12 newly identified faraway galaxies. Finding
so many multiple images in a cluster is a
unique capability of Hubble, and the CLASH
survey is optimized to find them. The new
observations build on earlier work by Hubble
and ground-based telescopes.
Taking advantage of two of Hubble's powerful
cameras, the Advanced Camera for Surveys
and the Wide Field Camera 3, the CLASH
survey covers a broad wavelength range, from
ultraviolet to near infrared. Astronomers need
the diverse colors to estimate the distances
to lensed galaxies and study them in more
detail. Hubble's unique capabilities allow
astronomers to estimate distances to galaxies
that are four times fainter than ground-based
telescopes can see.
The era when the first clusters formed is
not precisely known, but is estimated to be
at least 9 billion years ago and possibly as far
back as 12 billion years ago. If most of the
clusters in the CLASH survey are found to
have excessively high accumulations of dark
matter in their central cores, then it may yield
new clues to the early stages in the origin of
structure in the universe.
Future telescopes like NASA's James Webb
Space Telescope, a space-based infrared
observatory now being built, will be able to
study the fainter lensed galaxies in clusters
like MACS 1206 in greater detail. Webb will
be powerful enough to collect the spectra of
some of the magnified galaxies to study their
early chemical composition. 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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Astronomers Pin
Down Galaxy Collision
Rate
(NASA/STScI) A new analysis of Hubble
surveys, combined with simulations of galaxy
interactions, reveals that the merger rate of
galaxies over the last 8 billion to 9 billion years
falls between the previous estimates.
The galaxy merger rate is one of the fundamental measures of galaxy evolution, yielding
clues to how galaxies bulked up over time
through encounters with other galaxies. And
yet, a huge discrepancy exists over how often
galaxies coalesced in the past. Earlier measurements of galaxies in deep-field surveys made
by NASA's Hubble Space Telescope generated
a broad range of results: anywhere from 5%
to 25% of the galaxies were merging.
The new study, led by Jennifer Lotz of the
Space Telescope Science Institute, analyzed
galaxy interactions at different distances, allowing the astronomers to compare mergers
over time. Lotz's team found that galaxies
gained quite a bit of mass through collisions
with other galaxies. Large galaxies merged
with each other on average once over the past
9 billion years. Small galaxies were coalescing with large galaxies more frequently. In
one of the first measurements of smashups
between dwarf and massive galaxies in the
distant universe, Lotz's team found these
mergers happened three times more often
than encounters between two hefty galaxies.
"Having an accurate value for the merger rate
is critical because galactic collisions may be a
key process that drives galaxy assembly, rapid
star formation at early times, and the accretion of gas onto central supermassive black
holes at the centers of galaxies," Lotz explains.
The team's results are accepted for publication in The Astrophysical Journal.
The problem with previous Hubble estimates
is that astronomers used different methods to
count the mergers.
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"These different techniques probe mergers at
different 'snapshots' in time along the merger
process," Lotz says. "It is a little bit like trying
to count car crashes by taking snapshots. If
you look for cars on a collision course, you
will only see a few of them. If you count up
the number of wrecked cars you see afterwards, you will see many more. Studies that
looked for close pairs of galaxies that appeared
ready to collide gave much lower numbers of
mergers than those that searched for galaxies
with disturbed shapes, evidence that they're
in smashups."
To figure out how many encounters happen over time, Lotz needed to understand
how long merging galaxies would look like
"wrecks" before they settle down and begin
to look like normal galaxies again.
That's why Lotz and her team turned to
highly detailed computer simulations to help
make sense of the Hubble photographs. The
team made simulations of the many possible
galaxy collision scenarios and then mapped
them to Hubble images of galaxy
interactions.
Creating the computer models
was a time-consuming process.
Lotz's team tried to account for a
broad range of merger possibilities, from a pair of galaxies with
equal masses joining together to
an interaction between a giant
galaxy and a puny one. The team
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also analyzed different orbits
for the galaxies, possible collision impacts, and how galaxies
were oriented to each other.
In all, the group came up with
57 different merger scenarios
and studied the mergers from
10 different viewing angles.
"Viewing the simulations was
akin to watching a slow-motion
car crash," Lotz says.
The simulations followed
the galaxies for 2 billion to 3
billion years, beginning at the
first encounter and continuing until the union
was completed, about a billion years later.
"Our simulations offer a realistic picture of
mergers between galaxies," Lotz says.
In addition to studying the smashups between giant galaxies, the team also analyzed
encounters among puny galaxies. Spotting
collisions with small galaxies is difficult because the objects are so dim relative to their
larger companions.
"Dwarf galaxies are the most common galaxy
in the universe," Lotz says. "They may have
contributed to the buildup of large galaxies.
In fact, our own Milky Way galaxy had several
such mergers with small galaxies in its recent
past, which helped to build up the outer
regions of its halo. This study provides the
first quantitative understanding of how the
number of galaxies disturbed by these minor
mergers changed with time."
Lotz compared her simulation images with
pictures of thousands of galaxies taken from
some of Hubble's largest surveys, including the
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Tiny Galaxies Bursting
with Star Birth in Early
Universe

A simulation astronomers created to determine
how long it takes for galaxies to complete a
merger.

All-Wavelength Extended Groth Strip International Survey (AEGIS), the Cosmological
Evolution Survey (COSMOS), and the Great
Observatories Origins Deep Survey (GOODS),
as well as mergers identified by the DEEP2
survey with the W.M. Keck Observatory in
Hawaii. She and other groups had identified
about a thousand merger candidates from
these surveys but initially found very different merger rates.
"When we applied what we learned from
the simulations to the Hubble surveys in
our study, we derived much more consistent
results," Lotz says.
Her next goal is to analyze galaxies that were
interacting around 11 billion years ago, when
star formation across the universe peaked, to
see if the merger rate rises along with the star
formation rate. A link between the two would
mean galaxy encounters incite rapid star birth.
In addition to Lotz, the coauthors of the
paper include Patrik Jonsson of HarvardSmithsonian Center for Astrophysics; T. J. Cox
of Carnegie Observatories in Pasadena, Calif.;
Darren Croton of the Centre for Astrophysics
and Supercomputing at Swinburne University
of Technology in Hawthorn, Australia; Joel
R. Primack of the University of California,
Santa Cruz; Rachel S. Somerville of the Space
Telescope Science Institute and The Johns
Hopkins University in Baltimore, Md.; and Kyle
Stewart of NASA's Jet Propulsion Laboratory
in Pasadena, Calif. f

(NASA/STScI) Using its near-infrared
vision to peer 9 billion years back in time,
NASA's Hubble Space Telescope has uncovered
an extraordinary population of tiny, young
galaxies that are brimming with star formation.
The galaxies are typically a hundred times less
massive than the Milky Way galaxy, yet they
churn out stars at such a furious pace that
their stellar content would double in just 10
million years. By comparison, the Milky Way
would take a thousand times longer to double
its population.
These newly discovered dwarf galaxies are
extreme even for the young universe, when
most galaxies were forming stars at higher
rates than they are today. The universe is 13.7
billion years old. Hubble spotted the galaxies
because the radiation from young, hot stars
has caused the oxygen in the gas surrounding
them to light up like a bright neon sign. The
rapid star birth likely represents an important
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phase in the formation of dwarf galaxies, the
most common galaxy type in the cosmos.
"The galaxies have been there all along,
but up until recently astronomers have been
able only to survey tiny patches of sky at the
sensitivities necessary to detect them," said
Arjen van der Wel of the Max Planck Institute
for Astronomy in Heidelberg, Germany. Van
der Wel is the lead author of a paper that will be
published online Nov. 14 in The Astrophysical
Journal. "We weren't looking specifically for
these galaxies, but they stood out because of
their unusual colors."
The observations were part of the Cosmic
Assembly Near-infrared Deep Extragalactic
Legacy Survey (CANDELS), an ambitious
three-year survey to analyze the most distant
galaxies in the universe. CANDELS is the
census of dwarf galaxies at such an early epoch
in the universe's history.
"In addition to the images, Hubble has
captured spectra that show us the oxygen in a
handful of galaxies and confirm their extreme
star-forming nature," said co-author Amber
Straughn at NASA's Goddard Space Flight
Center in Greenbelt, Md. "Spectra are like
fingerprints, they tell us the galaxies' chemical
composition."
The observations are somewhat at odds with
recent detailed studies of the dwarf galaxies
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that are orbiting as satellites of
the Milky Way.
"Those studies suggest that
star formation was a relatively
slow process, stretching out over
billions of years," explained
Harry Ferguson of the Space
Telescope Science Institute
(STScI) in Baltimore, Md., coleader of the CANDELS survey.
"The CANDELS finding that
there were galaxies of roughly
the same size forming stars at
very rapid rates at early times is
forcing us to re-examine what
we thought we knew about
dwarf galaxy evolution."
Added team member Anton Koekemoer,
also of STScI, who is producing all the
Hubble imaging data for the survey: "As our
observations continue, we should find many
more of these young galaxies and gather more
details on their star-forming histories."
The CANDELS team uncovered the 69
young dwarf galaxies in near-infrared images
taken with Hubble's Wide Field Camera 3 and
Advanced Camera for Surveys. The galaxies
were found in two regions of the sky called
the Great Observatories Origins Deep Survey
South and the UKIDSS Ultra Deep Survey
(part of the UKIRT Infrared Deep Sky Survey).
The observations suggest that the newly
discovered galaxies were very common 9 billion
years ago. It is a mystery, however, why the newly
found dwarf galaxies were making batches of
stars at such a high rate. Computer simulations
show that star formation in small galaxies may
be episodic. Gas cools and collapses to form
stars. The stars then reheat the gas through,
for example, supernova explosions, which
blow the gas away. After some time, the gas
cools and collapses again, producing a new
burst of star formation, continuing the cycle.
"While these theoretical predictions may
provide hints to explain the star formation in
these newly discovered galaxies, the observed
'bursts' are much more intense than what the
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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.
simulations can reproduce," van der Wel said.
The James Webb Space Telescope, an infrared
observatory scheduled to launch later this
decade, will be able to probe these faint
galaxies at an even earlier era to see the glow
of the first generation of stars, providing
detailed information of the galaxies' chemical
composition.
"With Webb, we'll probably see even more of
these galaxies, perhaps even pristine galaxies
that are experiencing their first episode of
star formation," Ferguson said. "Being able
to probe down to dwarf galaxies in the early
universe will help us understand the formation
of the first stars and galaxies." 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/

Galaxies Are the
Ultimate Recyclers
(NASA/STScI) Galaxies learned to "go
green" early in the history of the universe,
continuously recycling immense volumes of
hydrogen gas and heavy elements to build
successive generations of stars stretching over
billions of years.
This ongoing recycling keeps galaxies from
emptying their "fuel tanks" and therefore
stretches out their star-forming epoch to over
10 billion years. However, galaxies that ignite
a rapid firestorm of star birth can blow away
their remaining fuel, essentially turning off
further star-birth activity.
This conclusion is based on a series of Hubble
Space Telescope observations that flexed the
special capabilities of its comparatively new
Cosmic Origins Spectrograph (COS) to detect
otherwise invisible mass in the halo of our
Milky Way and a sample of more than 40
other galaxies. Data from large ground-based
telescopes in Hawaii, Arizona, and Chile also
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contributed to the studies by measuring the
properties of the galaxies.
This invisible mass is made up of normal
matter, hydrogen, helium, and heavier elements
such as carbon, oxygen, nitrogen, and neon,
as opposed to dark matter that is an unknown
exotic particle pervading space.
The results are being published in three
papers in the Nov. 18 issue of Science magazine.
The leaders of the three studies are Nicolas
Lehner of the University of Notre Dame; Jason
Tumlinson of the Space Telescope Science
Institute; and Todd Tripp of the University
of Massachusetts at Amherst.
The color and shape of a galaxy is largely
controlled by gas flowing through an extended
halo around it. All modern simulations of
galaxy formation find that they cannot explain
the observed properties of galaxies without
modeling the complex accretion and "feedback"
processes by which galaxies acquire gas and
then later expel it after processing by stars. The
three studies investigated different aspects of
the gas-recycling phenomenon.

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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"Our results confirm a theoretical suspicion
that galaxies expel and can recycle their gas,
but they also present a fresh challenge to
theoretical models to understand these gas
flows and integrate them with the overall
picture of galaxy formation," Tumlinson says.
The team used COS observations of distant
stars to demonstrate that a large mass of clouds
is falling through the giant corona halo of our
Milky Way, fueling its ongoing star formation.
These clouds of ionized hydrogen reside
within 20,000 light-years of the Milky Way
disk and contain enough material to make
100 million suns. Some of this gas is recycled
material that is continually being replenished
by star formation and the explosive energy of
novae and supernovae, which kicks chemically
enriched gas back into the halo; the remainder
is gas being accreted for the first time. The
infalling gas from this vast reservoir fuels the
Milky Way with the equivalent of about a solar
mass per year, which is comparable to the rate
at which our galaxy makes stars. At this rate
the Milky Way will continue making stars
for another billion years by recycling gas into
the halo and back onto the galaxy. "We now
know where is the missing fuel for galactic
star formation," Lehner concludes. "We now
have to find out its birthplace."
One goal of the studies was to study how
other galaxies like our Milky Way accrete mass
for star making. But instead of widespread
accretion, the team found nearly ubiquitous
halos of hot gas surrounding vigorous starforming galaxies. These galaxy halos, rich in
heavy elements, extend as much as 450,000
light-years beyond the visible portions of their
galactic disks. The surprise was discovering how
much mass in heavy elements is far outside a
galaxy. COS measured 10 million solar masses
of oxygen in a galaxy's halo, which corresponds
to about 1 billion solar masses of gas, as much
as in the entire interstellar medium between
stars in a galaxy's disk. They also found that
this gas is nearly absent from galaxies that have
stopped forming stars. This is evidence that
widespread outflows, rather than accretion,
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determine a galaxy's fate. "We didn't know
how much mass was there in these gas halos,
because we couldn't do these observations
until we had COS," Tumlinson says. "This
stuff is a huge component of galaxies but can't
be seen in any images."
He points out that because so much of the
heavy elements has been ejected into the halos
instead of sticking around in the galaxies, the
formation of planets, life, and other things
requiring heavy elements could have been
delayed in these galaxies.
The COS data also demonstrate that those
galaxies forming stars at a very rapid rate,
perhaps a hundred solar masses per year, can
drive 2-million-degree gas very far out into
intergalactic space at speeds of up to 2 million
miles per hour. That's fast enough for the gas
to escape forever and never refuel the parent
galaxy. While hot plasma "winds" from galaxies
have been known for some time, the new COS
observations reveal that hot outflows extend
to much greater distances than previously
thought and can carry a tremendous amount
of mass out of a galaxy. Some of the hot gas
is moving more slowly and could eventually
be recycled. The Hubble observations show
how gas-rich star-forming spiral galaxies can
evolve to quiescent elliptical galaxies that no
longer have star formation. "So not only
have we found that star-forming galaxies are
pervasively surrounded by large halos of hot
gas," says Tripp, "we have also observed that
hot gas in transit, we have caught the stuff
in the process of moving out of a galaxy and

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.
into intergalactic space."
The light emitted by this hot plasma is
invisible, so the researchers used COS to detect
the presence of the gas by the way it absorbs
certain colors of light from background quasars.
The brightest objects in the universe, quasars
are the brilliant cores of active galaxies that
contain rapidly accreting supermassive black
holes. The quasars serve as distant lighthouse
beacons that shine through the gas-rich "fog"
of hot plasma encircling galaxies. At ultraviolet
wavelengths, COS is sensitive to absorption
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from many ionized heavy elements, such
as nitrogen, oxygen, and neon. COS's high
sensitivity allows many galaxies that happen to
lie in front of the much more distant quasars
to be studied. The ionized heavy elements
serve as proxies for estimating how much
mass is in a galaxy's halo.
"Only with COS can we now address some
of the most crucial questions that are at
the forefront of extragalactic astrophysics,"
Tumlinson says. f

NASA's Chandra Adds
to Black Hole Birth
Announcement
(NASA/CXC) On the left, an optical
image from the Digitized Sky Survey shows
Cygnus X-1, outlined in a red box. Cygnus
X-1 is located near large active regions of star
formation in the Milky Way, as seen in this
image that spans some 700 light years across.
An artist's illustration on the right depicts what
astronomers think is happening within the
Cygnus X-1 system. Cygnus X-1 is a so-called
stellar-mass black hole, a class of black holes
that comes from the collapse of a massive star.
The black hole pulls material from a massive,
blue companion star toward it. This material
forms a disk (shown in red and orange) that
rotates around the black hole before falling
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into it or being redirected away from the black
hole in the form of powerful jets.
A trio of papers with data from radio,
optical and X-ray telescopes, including NASA's
Chandra X-ray Observatory, has revealed new
details about the birth of this famous black hole
that took place millions of years ago. Using
X-ray data from Chandra, the Rossi X-ray
Timing Explorer, and the Advanced Satellite
for Cosmology and Astrophysics, scientists
were able to determine the spin of Cygnus
X-1 with unprecedented accuracy, showing
that the black hole is spinning at very close
to its maximum rate. Its event horizon, the
point of no return for material falling towards
a black hole, is spinning around more than
800 times a second.
Using optical observations of the companion
star and its motion around its unseen
companion, the team also made the most
precise determination ever for the mass of
Cygnus X-1, of 14.8 times the mass of the
Sun. It was likely to have been almost this
massive at birth, because of lack of time for
it to grow appreciably.
The researchers also announced that they
have made the most accurate distance estimate
yet of Cygnus X-1 using the National Radio
Observatory's Very Long Baseline Array
(VLBA). The new distance is about 6,070 light
years from Earth. This accurate distance was
a crucial ingredient for making the precise
mass and spin determinations. 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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January

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

Planet
Constellation
Transit
Pluto
Sagittarius
10:35 am (35°)
Ceres
Cetus
4:11 pm (45°)
Eris
Cetus
5:40 pm (50°)
MakeMake Coma Berenices 4:48 am (81°)
All times are Pacific Standard Time. Rise Haumea Boötes
5:57 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 the first part of the month. Greatest
Eris ("EE-ris"), MakeMake (mah-keh-mahwestern elongation (22°) occurred on keh) and Haumea, like most Plutoids, require a
December 23. Superior conjunction on the professional sized telescope. Transit times and
far side of the sun occurs on February 7. altitudes (from Las Vegas) are when the object
Venus. Venus is appears in the southwestern is at its highest in the southern sky. Each will
sky setting about 3 hours after the sun. appear slightly lower in the sky from Reno. f
Look for the waxing crescent moon to the
right of Venus on the evening of Jan. 25.

The Moon

Mars. Mars, passing from Leo into Virgo at
Each day the moon rises about one hour
mid-month, is rising a bit after 9 pm. Look
later than the day before. The New Moon (not
for the waning gibbous moon to rise a little visible) is in the direction of the sun and rises
after Mars on the evening of January 13. and sets with the sun. The first quarter moon
Jupiter. Jupiter, near the Pisces-Aries border, rises at about noon and sets near midnight.
is high in the south near sunset. Look for The full moon is opposite the sun in the sky
the waxing gibbous moon to the right of and rises at sunset and sets at sunrise. The
Jupiter on the evenings of January 2 & 29. last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
Saturn. Saturn, in Virgo, is rising in the east closest to the earth and apogee is when it is
near midnight. The last quarter moon will farthest. The distance varies by ±6% from
rise to the right of Saturn when they rise the average.
shortly after midnight on the morning of
First quarter Dec. 31
10:15 pm pst
January 16.
Full Moon
Jan. 8
11:30 pm
Last quarter Jan. 16
1:08 am
Uranus. Uranus, in Pisces, is near in direction
New Moon Jan. 22
11:39 pm
to Jupiter. It can be found midway between
First quarter Jan. 30
8:10 pm
Jupiter and Venus. Look for the waxing
crescent moon to the right of Uranus on
Apogee
Jan. 2
12:20 pm pst
the evening of January 27.
Perigee
Jan. 17
1:29 pm
Apogee
Jan. 30
9:43 am
Neptune. Neptune, in Aquarius, is in the
southwest in the early evening. Look for
Perihelion
it just north of Venus on the evening of
January 13.
This year the earth is closest to the sun on
January 4 at 4:00 pm pst. The distance from
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2012
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
6:52
6:51
6:50
6:48
6:47
6:45
6:43

Sunset
4:37 pm pst
4:39
4:42
4:44
4:47
4:50
4:53
4:56
4:59
5:03
5:06
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The Sun

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

the center of the sun to the center of the earth
is 147,097,210 km or 91,401,970 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 a waxing gibbous
phase on that date and will not interfere with
this shower after it sets near 3 am.
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).

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
4:48
4:51
4:54
4:57
5:00
5:04
5:07
5:11
5:14
5:18

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

Meteors from this shower can be seen for
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 set until near 3 am, best viewing will be
after that time. 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

In Reno

Bad Astronomy
Two Small Pieces
of Glass
Molecularium

Hurricane on the Bayou
TM

Seasonal Stargazing
all in Digistar 4TM

in Skydome 8/70

Two Small PiecesTMof Glass
in SciDome

Wonders of the Universe
TM
in SciDome

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. Mark Johnson, Interim
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Mark Alden, Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark
Doubrava, Ronald Knecht, James Dean Levitt, Kevin Melcher, Dr. Jack Lund
Schofield, Rick Trachok, 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/

