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Martian Dunes
(NASA/JPL) Dunes of sand-sized materials
have been trapped on the floors of many
Martian craters. This is one example, from
a crater in Noachis Terra, west of the giant
Hellas impact basin.
The High Resolution Imaging Science
Experiment (HiRISE) camera on NASA's Mars
Reconnaissance Orbiter captured this view on
December 28, 2009.
The dunes here are linear, thought to be due
to shifting wind directions. In places, each dune
is remarkably
similar
to
adjacent dunes,
including a
reddish (or dust
colored) band on
northeast-facing
slopes. Large
angular boulders
litter the floor
between dunes.
The most
extensive linear
dune fields know
in the solar system
are on Saturn's
large moon
Titan. Titan has
a very different
environment and
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composition, so at meter-scale resolution they
probably are very different from Martian
dunes.
This image covers a swath of ground about
three-fourth of a mile wide, centered at 42.7
degrees south latitude, 38.0 degrees east
longitude. It is one product from HiRISE
observation ESP_016036_1370. The season
on Mars is southern-hemisphere autumn.
The University of Arizona, Tucson, operates
the HiRISE camera, which was built by Ball
Aerospace & Technologies Corp., Boulder,
Colo. NASA's Jet Propulsion Laboratory,
a division of the California Institute of
Technology, Pasadena, manages the Mars
Reconnaissance Orbiter for the NASA Science
Mission Directorate, Washington. Lockheed
Martin Space Systems, Denver, is the prime
contractor for the project and built the
spacecraft. f
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Jurassic Space:
Ancient Galaxies
Come Together After
Billions of Years
(NASA/STScI) Imagine finding a living
dinosaur in your backyard. Astronomers
have found the astronomical equivalent
of prehistoric
life in our
intergalactic
backyard:
a group of
small, ancient
galaxies that
has waited 10
billion years to
come together.
These "late
bloomers" are
on their way
to building a
large elliptical
galaxy.
S u c h
encounters
between dwarf
galaxies are
normally
seen billions
of light-years
away and
therefore occurred billions of years ago. But
these galaxies, members of Hickson Compact
Group 31, are relatively nearby, only 166
million light-years away.
New images of this foursome by NASA's
Hubble Space Telescope offer a window into the
universe's formative years when the buildup
onOrbit is made available to all K-12
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of large galaxies from smaller building blocks
was common.
Astronomers have known for decades that
these dwarf galaxies are gravitationally tugging
on each other. Their classical spiral shapes
have been stretched like taffy, pulling out long
streamers of gas and dust. The brightest object
in the Hubble image is actually two colliding
galaxies. The entire system is aglow with a
firestorm of star birth, triggered when hydrogen
gas is compressed by the close encounters
between the
galaxies and
collapses to
form stars.
The Hubble
observations
have added
important
clues to the
story of this
interacting
g r o u p ,
allowing
astronomers
to determine
when the
encounter
began and to
predict a future
merger.
"We found
the oldest stars
in a few ancient
globular star
clusters that date back to about 10 billion
years ago. Therefore, we know the system
has been around for a while," says astronomer
Sarah Gallagher of The University of Western
Ontario, leader of the Hubble study. "Most other
dwarf galaxies like these interacted billions of
years ago, but these galaxies are just coming
together for the first time. This encounter
has been going on for at most a few hundred
million years, the blink of an eye in cosmic
history. It is an extremely rare local example
of what we think was a quite common event
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in the distant universe."
Everywhere the astronomers looked in this
group they found batches of infant star clusters
and regions brimming with star birth. The
entire system is rich in hydrogen gas, the stuff of
which stars are made. Gallagher and her team
used Hubble's Advanced Camera for Surveys
to resolve the youngest and brightest of those
clusters, which allowed them to calculate the
clusters' ages, trace the star-formation history,
and determine that the galaxies are undergoing
the final stages of galaxy assembly.
The analysis was bolstered by infrared data
from NASA's Spitzer Space Telescope and
ultraviolet observations from the Galaxy
Evolution Explorer (GALEX) and NASA's Swift
satellite. Those data helped the astronomers
measure the total amount of star formation
in the system. "Hubble has the sharpness to
resolve individual star clusters, which allowed
us to age-date the clusters," Gallagher adds.
Hubble reveals that the brightest clusters, hefty
groups each holding at least 100,000 stars, are
less than 10 million years old. The stars are
feeding off of plenty of gas. A measurement
of the gas content shows that very little has
been used up, further proof that the "galactic
fireworks" seen in the images are a recent
event. The group has about five times as much
hydrogen gas as our Milky Way Galaxy.
"This is a clear example of a group of galaxies
on their way toward a merger because there is
so much gas that is going to mix everything up,"
Gallagher says. "The galaxies are relatively small,
comparable in size to the Large Magellanic
Cloud, a satellite galaxy of our Milky Way.
Their velocities, measured from previous
studies, show that they are moving very slowly
relative to each other, just 134,000 miles an
hour. So it's hard to imagine how this system
wouldn't wind up as a single elliptical galaxy
in another billion years."
Adds team member Pat Durrell of
Youngstown State University: "The four small
galaxies are extremely close together, within
75,000 light-years of each other, we could fit
them all within our Milky Way."
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Why did the galaxies wait so long to interact?
Perhaps, says Gallagher, because the system
resides in a lower-density region of the universe,
the equivalent of a rural village. Getting
together took billions of years longer than it
did for galaxies in denser areas.
Hickson Compact Group 31 is one of 100
compact galaxy groups catalogued by Canadian
astronomer Paul Hickson.
Gallagher's results appeared in the February
issue of The Astronomical Journal.
Her science team consists of Pat Durrell
(Youngstown State University), Debra
Elmegreen (Vassar College), Rupali Chandar
(University of Toledo), Jayanne English
(University of Manitoba), Jane Charlton,
Caryl Gronwal, and Jason Young (Penn State),
Panayiotis Tzanavaris (NASA's Goddard Space
Flight Center), Kelsey Johnson (University
of Virginia), Claudia Mendes de Oliveira
(University of São Paulo), Brad Whitmore
(STScI),Ann Hornschemeier (NASA's Goddard
Space Flight Center), Aparna Maybhate
(STScI), and Ann Zabludoff (University of
Arizona). f

Suspected Asteroid
Collision
(NASA/STScI) NASA's Hubble Space
Telescope has imaged a mysterious X-shaped
debris pattern and trailing streamers of dust
that suggest a head-on collision between two
asteroids. Astronomers have long thought
that the asteroid belt is being ground down
through collisions, but such a smashup has
never before been seen.
The comet-like object imaged by Hubble,
called P/2010 A2, was first discovered by
the LINEAR (Lincoln Near-Earth Asteroid
Research program) sky survey on January 6.
New Hubble images taken on January 25 and
29 show a complex X-pattern of filamentary
structures near the nucleus.
"This is quite different from the smooth dust
envelopes of normal comets," says principal
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investigator David Jewitt of the University of
California at Los Angeles. "The filaments are
made of dust and gravel, presumably recently
thrown out of the nucleus. Some are swept
back by radiation pressure from sunlight to
create straight dust streaks. Embedded in
the filaments are co-moving blobs of dust
that likely originate from tiny unseen parent
bodies."
Hubble also shows that the main nucleus of
P/2010 A2 lies outside its own halo of dust.
This has never before been seen in a cometlike object. The nucleus is estimated to be
460 feet in diameter.
Normal comets fall into the inner regions
of the solar system from icy reservoirs in
the Kuiper Belt and Oort Cloud. As comets
near the Sun and warm, ices near the surface
vaporize and eject material from the solid
comet nucleus via jets. But P/2010 A2 may
have a different origin. It orbits in the warm,
inner regions of the asteroid belt where its
nearest neighbors are dry rocky bodies lacking
volatile materials.

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/

April

This leaves open the possibility that
the complex debris tail is the result
of an impact between two bodies
rather than ices from a parent body
simply turning into vapor. Asteroid
collisions are energetic, with an
average impact speed over 11,000
miles per hour.
"If this interpretation is correct,
two small and previously unknown
asteroids recently collided, creating a
shower of debris that is being swept
back into a tail from the collision
site by the pressure of sunlight,"
says Jewitt.
The main nucleus of P/2010 A2 would
be the surviving remnant of this so-called
hypervelocity collision. "The filamentary
appearance of P/2010 A2 is different from
anything seen in Hubble images of normal
comets, consistent with the action of a different
process," says Jewitt. An impact origin would
also be consistent with the absence of gas
in spectra recorded using ground-based
telescopes.
The asteroid belt itself contains abundant
evidence for ancient collisions that have
shattered precursor bodies into fragments.
The orbit of P/2010 A2 is itself consistent
with membership in the Flora asteroid family,
produced by collisional shattering a few
hundred million years ago. One fragment
of that ancient smashup may have struck
Earth 65 million years ago, triggering a mass
extinction that wiped out the dinosaurs. But,
until now, no such asteroid-asteroid collision
has been caught "in the act."
Continued observations with Hubble and an
armada of ground-based telescopes may reveal
the mechanisms by which natural impacts
generate dust to supply the zodiacal cloud, a
plane of dust in our solar system.
At the time of the Hubble observations, the
object was approximately 180 million miles
from the Sun and 90 million miles from Earth.
The Hubble images were recorded with the
new Wide Field Camera 3 (WFC3). f
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Galaxy History
Revealed
(NASA/STScI) These three close-up views
show the rich variety of galaxies that appear
in the new panoramic, full-color image of
the Great Observatories Origins Deep Survey
(GOODS) field, taken by NASA's Hubble Space
Telescope. The full field reveals 7,500 galaxies in
various stages of assembly and stretching back
through most of the universe's history.
Astronomers combined new observations
taken by the Wide Field Camera 3 (WFC3)
and data taken by the Advanced Camera for
Surveys (ACS) to make this mosaic.
The image combines a broad range of
colors, from the ultraviolet, through visible
light, and into the near-infrared. Such a
detailed multi-color view of the universe
has never before been assembled in such
a combination of color, clarity, accuracy,
and depth.
Hubble's sharp resolution and new color
versatility, produced by combining data from
the two cameras, are allowing astronomers to
sort out the various stages of galaxy formation.
These three views reveal galaxy shapes that
appear increasingly chaotic at each earlier
epoch, as galaxies grew through accretion,
collisions, and mergers. The galaxies range
from the mature spirals and ellipticals in the
foreground, to smaller, fainter, irregularly
shaped galaxies, most of which are farther
away, and therefore existed farther back in
time. These smaller galaxies are considered
the building blocks of the larger galaxies
we see today.
Ultraviolet light taken by WFC3 shows
the blue glow of hot, young stars in galaxies
teeming with star birth. The orange light
reveals the final buildup of massive galaxies
about 8 billion to 10 billion years ago. The
near-infrared light displays the red glow of
very distant galaxies, in a few cases as far as
12 billion to 13 billion light-years away, whose
light has been stretched, like a toy Slinky, from
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ultraviolet light to longer- wavelength infrared
light due to the expansion of the universe.
The WFC3 observations were taken in
September and October 2009; the ACS
observations in 2004. The view covers a
portion of the southern field of a large galaxy
census called the Great Observatories Origins
Deep Survey (GOODS), a deep-sky study by
several observatories to trace the evolution
of 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/
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Hubble Catches End
of Star-Making Party in
Nearby Dwarf Galaxy
(NASA/STScI) Galaxies throughout the
universe are ablaze with star birth. But for a
nearby, small spiral galaxy, the star-making
party is almost over.
Astronomers were surprised to find that
star-formation activities in the outer regions
of NGC 2976 have been virtually asleep
because they shut down millions of years
ago. The celebration is confined to a few
die-hard partygoers huddled in the galaxy's
inner region.
The explanation, astronomers say, is that a
raucous interaction with a neighboring group
of hefty galaxies ignited star birth in NGC 2976.
Now the star-making fun is beginning to end.
Images from NASA's Hubble Space Telescope
show that star formation in the galaxy began
fizzling out in its outskirts as some of the
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gas was stripped away and the rest collapsed
toward the center. With no gas left to fuel the
party, more and more regions of the galaxy
are taking a much-needed nap.
"Astronomers thought that grazing
encounters between galaxies can cause the
funneling of gas into a galaxy's core, but these
Hubble observations provide the clearest view
of this phenomenon," explains astronomer
Benjamin Williams of the University of
Washington in Seattle, who directed the Hubble
study, which is part of the ACS Nearby Galaxy
Survey Treasury (ANGST) program. "We are
catching this galaxy at a very interesting time.
Another 500 million years and the party will
be over."
NGC 2976 does not look like a typical
spiral galaxy. It has a star-forming disk, but
no obvious spiral pattern. Its gas is centrally
concentrated, but it does not have a central
bulge of stars. The galaxy resides on the fringe
of the M81 group of galaxies, located about 12
million light-years away in the constellation
Ursa Major.
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"The galaxy looks weird because an interaction
with the M81 group about a billion years ago
stripped some gas from the outer parts of
the galaxy, forcing the rest of the gas to rush
toward the galaxy's center, where it is has little
organized spiral structure," Williams says.
The tsunami of gas racing toward the center
has fueled rapid star birth for at least the past
500 million years in the relatively armless
disk. At the same time, star birth ended in
the galaxy's outer regions because the gas
ran out. Now, the inner disk is running out
of gas as new stars burst to life, shrinking the
star-birth zone to a 5,000-light-year-wide area
around the core.
"At one point during this process, the density
of gas in the inner regions of this galaxy was
very high, about five times higher than it is
today," explains Julianne Dalcanton of the
University of Washington, and leader of the
ANGST team. "The gas vanished incredibly
fast, and the galaxy now appears to be settling
down."
Astronomers pieced together this starformation story with the help of Hubble's
sharp vision. The galaxy's relatively close
distance to Earth allowed Hubble's Advanced
Camera for Surveys (ACS) to resolve hundreds
of thousands of individual stars. By studying
those stars, the astronomers determined
their color and brightness, which provided
information about when the stars formed.
The astronomers combined the Hubble results
with a map, made from radio observations,
showing the current distribution of hydrogen
across the galaxy. The map is part of The HI
Nearby Galaxy Survey by the National Radio
Astronomy Observatory's Very Large Array in
New Mexico. By analyzing the combined data,
Williams and the team then reconstructed
the star-making history for large areas of
the galaxy.
"This type of observation is unique to
Hubble," Williams says. "If we had not been
able to pick out individual stars, we would have
known that the galaxy is weird, but we would
not have dug up evidence for a significant gas
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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.
rearrangement in the galaxy, which caused
the stellar birth zone to shrink toward the
galaxy's center."
Simulations predict that the same "gasfunneling" mechanism may trigger starbursts
in the central regions of other dwarf galaxies
that interact with larger neighbors. The trick
to studying the effects of this process in detail,
Williams says, is being able to resolve many
individual stars in galaxies to create an accurate
picture of their evolution.
Williams' results appeared in the January 20,
2010 issue of The Astrophysical Journal. 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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New Hubble Maps of
Pluto Show Surface
Changes
(NASA/STScI) NASA recently released the
most detailed set of images ever taken of the
distant dwarf planet Pluto. The images taken
by NASA's Hubble Space Telescope show an icy
and dark molasses-colored, mottled world that
is undergoing seasonal changes in its surface
color and brightness. Pluto has become
significantly redder, while its illuminated
northern hemisphere is getting brighter.
These changes are most likely consequences
of surface ices sublimating on the sunlit pole
and then refreezing on the other pole as the
dwarf planet heads into the next phase of its
248-year-long seasonal cycle. The dramatic
change in color apparently took place in a
two-year period, from 2000 to 2002.
The Hubble images will remain our sharpest
view of Pluto until NASA's New Horizons
probe is within six months of its Pluto flyby.
The Hubble pictures are proving invaluable
for picking out the planet's most interestinglooking hemisphere for the New Horizons
spacecraft to swoop over when it flies by
Pluto in 2015.
Though Pluto is arguably one of the public's
favorite planetary objects, it is also the hardest
of which to get a detailed portrait because the
world is small and very far away. Hubble resolves
surface variations a few hundred miles across,
which are too coarse for understanding surface
geology. But in terms of surface color and
brightness Hubble reveals a complex-looking
and variegated world with white, dark-orange,
and charcoal-black terrain. The overall color is
believed to be a result of ultraviolet radiation
from the distant Sun breaking up methane that
is present on Pluto's surface, leaving behind a
dark and red carbon-rich residue.
When Hubble pictures taken in 1994 are
compared with a new set of images taken in
2002 to 2003, astronomers see evidence that the

northern polar region has gotten brighter, while
the southern hemisphere has gotten darker.
These changes hint at very complex processes
affecting the visible surface, and the new data
will be used in continued research.
The images are allowing planetary
astronomers to better interpret more than
three decades of Pluto observations from other
telescopes, says principal investigator Marc
Buie of the Southwest Research Institute in
Boulder, Colo. "The Hubble observations are
the key to tying together these other diverse
constraints on Pluto and showing how it all
makes sense by providing a context based on
weather and seasonal changes, which opens
other new lines of investigation."
The Hubble pictures underscore that Pluto is
not simply a ball of ice and rock but a dynamic
world that undergoes dramatic atmospheric
changes. These are driven by seasonal changes
that are as much propelled by the planet's
248-year elliptical orbit as its axial tilt, unlike
Earth where the tilt alone drives seasons. The
seasons are very asymmetric because of Pluto's
elliptical orbit. Spring transitions to polar
summer quickly in the northern hemisphere
because Pluto is moving faster along its orbit
when it is closer to the Sun.
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Ground-based observations, taken in 1988
and 2002, show that the mass of the atmosphere
doubled over that time. This may be due to
warming and sublimating nitrogen ice. The
new Hubble images from 2002 to 2003 are
giving astronomers essential clues about how
the seasons on Pluto work and about the fate
of its atmosphere.
The images, taken by the Advanced Camera
for Surveys, are invaluable to planning the
details of the New Horizons flyby in 2015. New
Horizons will pass by Pluto so quickly that only
one hemisphere will be photographed in the
highest possible detail. Particularly noticeable
in the Hubble image is a bright spot that has
been independently noted to be unusually rich
in carbon monoxide frost. It is a prime target
for New Horizons. "Everybody is puzzled by
this feature," says Buie. New Horizons will get
an excellent look at the boundary between this
bright feature and a nearby region covered in
pitch-black surface material.
"The Hubble images will also help New
Horizons scientists better calculate the exposure
time for each Pluto snapshot, which is
important for taking the most detailed pictures
possible," says Buie. With no chance for reexposures, accurate models for the surface of
Pluto are essential in preventing pictures that
are either under- or overexposed.
The Hubble images are a few pixels wide. But
through a technique called dithering, multiple,
slightly offset pictures can be combined through
computer-image processing to synthesize a
higher-resolution view than could be seen in
a single exposure. "This has taken four years
and 20 computers operating continuously
and simultaneously to accomplish," says Buie,
who developed special algorithms to sharpen
the Hubble data.
The Hubble research results appeared in the
March 2010 issue of the Astronomical Journal.
Buie's science team members are William
Grundy of Lowell Observatory in Flagstaff,
Ariz., and Eliot Young, Leslie Young, and
Alan Stern of Southwest Research Institute
in Boulder, Colo. f
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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.
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Spirit Finishes PreWinter Drives
(NASA/JPL) NASA's Mars Exploration Rover
Spirit is now parked for the winter. The rover
team is commanding Spirit this week to make
additional preparations for the Mars southern
hemisphere winter season. The team does not
plan further motion of the wheels until spring
comes to Spirit's location beside the western
edge of a low plateau called Home Plate.
On Sol 2169 (February 8, 2010), the rover's
last drive before winter changed the angles of
its suspension system, but it did not produce
a hoped-for improvement to the overall tilt of
the solar array for catching winter sunshine.
Drives since Sol 2145 (January 15, 2010)
moved Spirit 34 centimeters (13 inches) southsoutheastward. However, a counterclockwise
yawing of the rover during the drives prevented
it from reducing its southerly tilt.
Spirit will spend the coming winter tilted
9 degrees toward the south, an unfavorable
attitude for the solar panels to catch rays
from the sun in the northern
sky. Spirit's parking positions
for its previous three Martian
winters tilted northward.
Engineers anticipate that, due
to the unfavorable tilt for this
fourth winter, Spirit will be out
of communication with Earth
for several months.
Spirit may enter a low-power
hibernation mode within a few
weeks, shutting down almost
all functions except keeping
a master clock running and
checking its power status
periodically until it has enough
power to reawaken. It may go
in and out of this mode a few
times at the beginning and at the
end of an extended hibernation
period.
The rover team uploaded
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schedules to Spirit for when to communicate
with Earth or with the orbiting Mars Odyssey
during the rest of this year and into 2011.
Spirit will use these schedules whenever it
has adequate power to wake up. Spirit took
a set of "before" images of surroundings from
the parked position, for comparison with
images in the Martian spring to study effects
of wind. Images toward the south will also
aid preparations for possible future drives,
although, with only four of its six wheels still
working, the rover is not expected to move
farther than short repositioning drives. Other
preparations for winter will include putting
the robotic arm into a position for studies
of atmospheric composition when power is
available and changing the stow positions of
the high-gain antenna and panoramic camera
to minimize shadowing of the solar panels.
Spirit is more than six years into a mission
originally planned for three months on Mars.
Its twin, Opportunity, is exploring an area
halfway around the planet and closer to the
equator, where that rover does not need to
park for the winter. f
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Month in
History
April
1: The first US weather satellite, Tiros I, was
launched this day in 1960.
3: Luna 10, launched by the USSR, became the
first craft to orbit the moon in 1966.
6: The Long Duration Exposure Facility (LDEF)
launched aboard shuttle flight STS-41C in
1984 to study the effect exposure various
materials to the space environment over
extended time periods.
11: Apollo 13 was launched on this date in 1970.
Due to a failure in the Service Module, it
traveled around the moon but was unable
to land there.
12: Yuri Gagarin became the first person to
orbit the earth aboard the Vostok 1 in 1961.
He traveled once around the earth during
a 108 minute flight.
12: Columbia, piloted by John Young and
Robert Crippen, became the first reusable
spacecraft to orbit the earth in 1981. The
two day mission was on the 20th anniversary
of Gagarin’s first space flight.
14: Christiaan Huygens, the first to recognize
the true nature of Saturn’s rings (in 1655),
was born this date in 1629.
14: Armand Spitz, creator of the first
inexpensive planetarium for schools (in
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1947) died at age 66 in 1971.
16: Wilbur Wright, co-inventor of the first
practical heavier-than-air craft, was born
in 1867.
16: First launch of a captured V-2 rocket from
White Sands Proving Ground in 1946.
18: Salyut 1, the first space station was
launched on a Proton booster by the USSR
in 1971.
20: The first flight by a “rocket belt” occurred
on this date in 1961.
23: The first manned docking with a space
station occurred on this date in 1971 (see
April 18 above). Cosmonauts Shatalov,
Yeliseyev and Rukavishnikov rode Soyuz 10
to rendezvous with the new space station.
While they docked with the station 15H
hours into the mission, they did not enter
the station. After being docked for over 5
hours, the cosmonauts separated from the
Salyut 1 and returned to earth after less
than two days in space.
24: Jeanne Baret became the first woman to
circumnavigate the earth in 1769.
24: Vladimir Komarov became the first person
to die on a space mission in the Soyuz 1
accident in 1967. The parachute tangled
on reentry and the vehicle crashed.
24: China became the fifth nation to launch
an artificial satellite in 1970.
25: In 1990 the crew of the Space Shuttle
Discovery (STS-31) deployed the Hubble
Space Telescope.
26: Ariel 1, built in the UK became the first
international satellite when launched by a
US booster in 1962. 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

April

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

Planet
Constellation
Transit
Pluto
Sagittarius
5:29 am (36°)
Ceres
Sagittarius
5:24 am (32°)
Eris
Cetus
12:45 pm (50°)
MakeMake Coma Berenices 11:37 pm (82°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
12:51 am (73°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is low in the west shortly of Neptune can also be referred to as Plutoids.
after sunset for the first half of the month. Eris ("EE-ris"), MakeMake (mah-keh-mahGreatest eastern elongation (19°) occurs keh) and Haumea, like most Plutoids, require
on April 8. Inferior conjunction occurs a professional sized telescope. Transit times
and altitudes (from Las Vegas) are when the
April 28.
object is at its highest in the southern sky.
Venus. Venus is now appearing low in the Each will appear slightly lower in the sky
western sky after sunset. It is setting about from Reno. f
an hour and a half after the sun.
Mars. Mars, in Cancer, is in the southeast at
sunset. Look for the first quarter moon
below Mars on the evening of April 21.

The Moon

Each day the moon rises about one hour
Jupiter. Jupiter, in Aquarius, is rising in the
east shortly before the sun. The thin waning later than the day before. The New Moon (not
crescent moon will rise to the left of Jupiter visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
on the morning of April 12.
rises at about noon and sets near midnight.
Saturn. Saturn, in Virgo, is in the southeast The full moon is opposite the sun in the sky
in the early evening. Opposition occurred and rises at sunset and sets at sunrise. The
on March 21 when Saturn was be directly last quarter moon rises near midnight and
opposite the sun and rising at sunset. The sets near noon. Perigee is when the moon is
waxing gibbous moon will be to the right closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
of Saturn on the evening of April 24.
the average.
Uranus. Uranus, near the Aquarius-Pisces
Full Moon
Mar. 29
7:25 pm pdt
border, is low in the eastern sky just
before sunrise. It is rising just after Jupiter
Last quarter Apr. 6
2:37 am
Conjunction on the far side of the sun
New Moon Apr. 14
5:29 am
occurred on March 16.
First quarter Apr. 21
11:20 am
Full Moon
Apr. 28
5:18 am
Neptune. Neptune, near the CapricornusAquarius border is rising in the east in
Perigee
Mar. 27
9:57 pm pdt
the early morning about an hour before
Apogee
Apr. 8
7:46 pm
Jupiter. The waning crescent moon will
Perigee
Apr.
24
2:00 pm
rise shortly before Neptune on the morning
of April 9.
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The Sun

Date
Apr. 1
Apr. 4
Apr. 7
Apr. 10
Apr. 13
Apr. 16
Apr. 19
Apr. 22
Apr. 25
Apr. 28
Apr. 30

Las Vegas

Sunrise
6:27 am pdt
6:22
6:18
6:14
6:10
6:06
6:02
5:58
5:55
5:51
5:49

Sunset
7:03 pm pdt
7:05
7:08
7:10
7:13
7:15
7:18
7:21
7:23
7:26
7:27
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The Sun

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

Terminology
When describing the positions of the planets
with respect to the earth, there are several
terms that are commonly used.
When a planet is in the same direction in the
sky as the sun, it is said to be in conjunction. If
we could see it amongst the glare of the sun,
we would see it “in conjunction” with the sun
in the sky. Conjunction is the worst time to
try to see a planet in the sky.
For the planets Mercury and Venus, there are
two possible conjunctions. Inferior conjunction
occurs when the planet passes between the
earth and sun. Superior conjunction occurs
when the planet passes on the far side of the
sun. The terms inferior and superior refer only
to the relative distance from the earth.
It is possible for Mercury or Venus to pass
directly in front of the sun when at inferior
conjunction. Because the orbits of these planets
are tilted a bit with respect to the orbit of the
earth, these events are rare. This type of event
is called a transit. The last transit of Mercury
was November 2006. The next transit will be
on May 9, 2016.
The last transit for the planet Venus was
June 8, 2004. The next will be on June 6, 2012.
There will not be another for over a century.
Venus transits occur in pairs that are 8 years
apart, but the pairs are separated from each
other by nearly 125 years.

Date
Apr. 1
Apr. 4
Apr. 7
Apr. 10
Apr. 13
Apr. 16
Apr. 19
Apr. 22
Apr. 25
Apr. 28
Apr. 30

Reno

Sunrise
6:43 am pdt
6:39
6:34
6:29
6:25
6:20
6:16
6:12
6:08
6:04
6:01

Sunset
7:23 pm pdt
7:26
7:29
7:32
7:35
7:38
7:41
7:44
7:47
7:50
7:52

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

For the rest of the planets, there can only
be one conjunction on the far side of the
sun. These planets can never pass between
the earth and sun.
The term opposition is used to describe the
condition when the planet is opposite the
sun in the sky as seen from the earth. When
a planet is in opposition, it rises when the sun
sets and sets when the sun rises. It is in the
sky all night long. Opposition is also when
a planet is closest to the earth. This provides
the optimum time to view the planet.
Of the brighter planets, Mars was at
opposition on January 29. Mars oppositions
are separated by about 26 months. Jupiter will
reach opposition on September 21. Saturn was
at opposition on March 21 this year.
Mercury and Venus can never be in opposition
because they are always closer to the sun than
the earth. These two planets oscillate back
and forth with respect to the sun. They are
sometimes visible in the morning sky and at
other times in the evening sky.
The angle of a planet from the sun is called
the elongation for the planet. The greatest
elongation for Venus is about 45° (either east or
west of the sun). Because of its elliptical orbit,
Mercury's greatest elongations can vary from
18° to 28°. Venus will be at its next greatest
elongation in late August when it will be east
of the sun in the evening sky. 

Now Playing
In Las Vegas

In Reno

The Cowboy
Astronomer
Mystery of the
Missing Seasons
Secret of the
Cardboard Rocket
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Ultimate
Universe
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Seasonal Stargazing

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/

