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Veteran Mars Rover
Starting 10th Year

(NASA/JPL) NASA's Mars Exploration
Rover Opportunity, one of the twin rovers that
bounced to airbag-cushioned safe landings on
Mars over nine years ago, is currently examining
veined rocks on the rim of an ancient crater.
Opportunity has driven 22.03 miles since
it landed in the Meridiani Planum region of
Mars on January 24, 2004, PST. Its original
assignment was to keep working for three
months, drive about 2,000 feet and provide
the tools for researchers to investigate whether
the area's environment had ever been wet. It
landed in a backyard-size bowl, Eagle Crater.
During those first three months, it transmitted
back to Earth evidence that water long ago
soaked the ground and flowed across the surface.
Since then, the mission's team at NASA's
Jet Propulsion Laboratory, Pasadena, Calif.,
has driven Opportunity across the plains of
Meridiani to successively larger craters for
access to material naturally exposed from
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deeper, older layers of Martian history.
Opportunity has operated on Mars 36 times
longer than the three months planned as its
prime mission.
"What's most important is not how long it
has lasted or even how far it has driven, but
how much exploration and scientific discovery
Opportunity has accomplished," said JPL's John
Callas, manager of NASA's Mars Exploration
Rover Project. The project has included both
Opportunity and its twin, Spirit, which ceased
operations in 2010.
In January, Opportunity is using cameras
on its mast and tools on its robotic arm to
investigate outcrops on the rim of Endeavour
Crater, 14 miles in diameter. Results from
this area of the rim, called "Matijevic Hill,"
are providing information about a different,
possibly older wet environment, less acidic
than the conditions that left clues the rover
found earlier in the mission.
Timed with the anniversary of the landing,
the rover team has prepared a color panorama
of the Matijevic Hill area.
JPL, a division of the California Institute of
Technology in Pasadena, manages the Mars
Exploration Rover Project for NASA's Science
Mission Directorate, Washington. JPL also
manages the Mars Science Laboratory Project
and its rover, Curiosity. f
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A Cosmological
Masterpiece
(NASA/STScI) Working with astronomical
image processors at the Space Telescope
Science Institute in Baltimore, Md., renowned
astrophotographer Robert Gendler has taken
science data from the Hubble Space Telescope
(HST) archive and combined it with his own
ground-based observations to assemble a
photo illustration of the magnificent spiral
galaxy M-106.
Gendler retrieved archival Hubble images of
M-106 to assemble a mosaic of the center of
the galaxy. He then used his own and fellow

astrophotographer Jay GaBany's observations
of M-106 to combine with the Hubble data
in areas where there was less coverage, and
finally, to fill in the holes and gaps where no
Hubble data existed.
The center of the galaxy is composed almost
entirely of HST data taken by the Advanced
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium
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Camera for Surveys, Wide Field Camera 3,
and Wide Field Planetary Camera 2 detectors.
The outer spiral arms are predominantly HST
data colorized with ground-based data taken
by Gendler's and GaBany's 12.5-inch and 20inch telescopes, located at very dark remote
sites in New Mexico. The image also reveals
the optical component of the "anomalous
arms" of M-106, seen here as red, glowing
hydrogen emission.
Robert Gendler is a physician by profession
but has been active in astrophotography for two
decades. Robert started taking astro-images
from his driveway in suburban Connecticut.
He then spent several years imaging remotely
from places like New Mexico and Western
Australia. More recently, Robert
has been spending his time
assembling hybrid images from
multiple data sources including
the Hubble Legacy Archive.
Many of these images have been
featured on "Astronomy Picture
of the Day" (http://apod.nasa.
gov/apod/astropix.html) and in
various books and magazines.
This portrait of M-106
contains only the inner structure
around the halo and nucleus
of this Seyfert II active galaxy.
Large amounts of gas from the
galaxy are thought to be falling
into and fueling a supermassive
black hole contained in the
nucleus. Also known as NGC
4258, M-106 lies 23.5 million light-years away,
in the constellation Canes Venatici. 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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Suspected Binary
Protostar
(NASA/STScI) Two of NASA's Great
Observatories, the Spitzer and Hubble space
telescopes, have teamed up to uncover a
mysterious infant star that behaves like a
police strobe light.
Every 25.34 days, the object, designated LRLL
54361, unleashes a burst of light. Though a
similar phenomenon has been seen in two
other young stellar objects, this is the most
powerful such beacon seen to date.
The heart of the fireworks is hidden behind a
dense disk and envelope of dust. Astronomers
propose that the light flashes are caused by
periodic interactions between two newly
formed stars that are gravitationally bound
to each other. The newly discovered object
offers insights into the early stages of star
formation when a lot of gas and dust is being
rapidly accreted to form a new binary star.
Astronomers propose that the flashes are
due to material suddenly being dumped
onto the growing stars, known as protostars,
unleashing a blast of radiation each time the
stars get close to each other in their orbit. This
is the so-called pulsed-accretion model. The
phenomenon has been seen in later stages of
star birth but never in such a young system,
nor with such intensity and regularity.
"This protostar has large brightness variations

with a precise period that is very difficult to
explain," said James Muzerolle of the Space
Telescope Science Institute in Baltimore, Md.
His paper appeared in the January 17 issue of
the science journal Nature.
LRLL 54361 was discovered by the Spitzer
Space Telescope as a variable object inside
the star-forming region IC 348, located 950
light-years away. The infrared spectrum as
measured by Spitzer has the typical signature
of a protostar. These stars are estimated to be
no more than a few hundred thousand years
old, based on statistical analysis.
The Spitzer infrared data, taken repeatedly
over a period of seven years, showed unusual
outbursts in the brightness of the star.
Surprisingly, the outbursts recurred every
25.34 days, a very rare phenomenon. Further
analysis of the data led the authors to propose
the pulsed-accretion model.
The Hubble Space Telescope was used to
confirm the Spitzer observations and revealed
the detailed structure around the protostar.
Hubble resolved two cavities that are traced by
light scattered off their edges above and below a
dusty disk. The cavities were likely blown out of
the surrounding natal envelope of dust and gas
by an outflow launched near the central stars.
The envelope and disk prevent the suspected
binary star pair from being directly observed.
By capturing multiple images over the course
of one pulse event, the Hubble observations
uncovered a spectacular movement of light
away from the center of the system, an optical
illusion known as a light echo.
Muzerolle and his team hypothesized that a
pair of stars lie in the center of the dust cloud,
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moving about each other in a very eccentric
orbit. As the stars approach each other, dust
and gas are dragged from the inner edge of
a surrounding disk. The material ultimately
crashes onto one or both stars, which triggers
a flash of light that then illuminates the
circumstellar dust. The system is rare because
close binaries account for only a few percent
of our galaxy's stellar population. And this is
likely a brief, transitory phase in the birth of a
star system. "Assuming the pulsed accretion
hypothesis is correct, the disk is circumbinary,"
which means it encircles both stars. "There
may be small circumstellar disks around each
star, though that is perhaps less likely given
the strong pulse signature," said Muzerolle.
Muzerolle's team plans to continue
monitoring LRLL 54361 using other facilities
including the Herschel Space Telescope, and
hopes to eventually obtain more direct
measurements of the binary star and its orbit.
"This system continues to surprise us, and
we can't wait to see what happens next!" f

DEM L50: Stellar
Effervescence on
Display
(NASA/CXC) This composite image shows
the superbubble DEM L50 (a.k.a. N186) located
in the Large Magellanic Cloud about 160,000
light years from Earth. Superbubbles are found
in regions where massive stars have formed in
the last few million years. The massive stars
produce intense radiation, expel matter at
high speeds, and race through their evolution
to explode as supernovas. The winds and
supernova shock waves carve out huge cavities
called superbubbles in the surrounding gas.
X-rays from NASA's Chandra X-ray
Observatory are shown in pink and optical
data from the Magellanic Cloud Emission
Line Survey (MCELS) are colored in red, green
and blue. The MCELS data were obtained
with the University of Michigan's 0.9-meter
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Curtis Schmidt telescope at Cerro Tololo
Inter-American Observatory (CTIO). The
shape of DEM L50 is approximately an ellipse,
with a supernova remnant named SNR N186
D located on its northern edge.
Like another superbubble in the LMC, N44,
DEM L50 gives off about 20 times more X-rays
than expected from standard models for the
evolution of superbubbles. A Chandra study
published in 2011 showed that there are two
extra sources of the bright X-ray emission:
supernova shock waves striking the walls of
the cavities, and hot material evaporating
from the cavity walls.
The Chandra study of DEM L50 was led by
Anne Jaskot from the University of Michigan
in Ann Arbor. The co-authors were Dave
Strickland from Johns Hopkins University
in Baltimore, MD, Sally Oey from University
of Michigan, You-Hua Chu from University
of Illinois and Guillermo Garcia-Segura from
Instituto de Astronomia-UNAM in Ensenada,
Mexico.
NASA's Marshall Space Flight Center in
Huntsville,Ala., manages the Chandra program
for NASA's Science Mission Directorate in
Washington. The Smithsonian Astrophysical
Observatory controls Chandra's science and
flight operations from Cambridge, Mass. f
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First Martian Bedrock
Sample
(NASA/JPL) NASA's Curiosity rover has,
for the first time, used a drill carried at the
end of its robotic arm to bore into a flat, veiny
rock on Mars and collect a sample from its
interior. This is the first time any robot has
drilled into a rock to collect a sample on Mars.
The fresh hole, about 0.63 inch wide and
2.5 inches deep in a patch of fine-grained
sedimentary bedrock, can be seen in images
and other data Curiosity beamed to Earth in
January. The rock is believed to hold evidence
about long-gone wet environments. In pursuit
of that evidence, the rover will use its laboratory
instruments to analyze rock powder collected
by the drill.
"The most advanced planetary robot ever
designed is now a fully operating analytical
laboratory on Mars," said John Grunsfeld,
NASA associate administrator for the agency's
Science Mission Directorate. "This is the biggest
milestone accomplishment for the Curiosity
team since the sky-crane landing last August,
another proud day for America."
For the next several days, ground controllers
commanded the rover's arm to carry out a
series of steps to process the sample, ultimately
delivering portions to the instruments inside.
"We commanded the first full-depth drilling,
and we believe we have collected sufficient
material from the rock to meet our objectives of
hardware cleaning and sample drop-off," said
Avi Okon, drill cognizant engineer at NASA's
Jet Propulsion Laboratory, Pasadena, Calif.
Rock powder generated during drilling
travels up flutes on the bit. The bit assembly
has chambers to hold the powder until it
can be transferred to the sample-handling
mechanisms of the rover's Collection and
Handling for In-Situ Martian Rock Analysis
(CHIMRA) device.
Before the rock powder is analyzed, some
will be used to scour traces of material that
may have been deposited onto the hardware

At the center of this image from NASA's
Curiosity rover is the hole in a rock called
"John Klein" where the rover conducted its
first sample drilling on Mars.

while the rover was still on Earth, despite
thorough cleaning before launch.
"We'll take the powder we acquired and swish
it around to scrub the internal surfaces of the
drill bit assembly," said JPL's Scott McCloskey,
drill systems engineer. "Then we'll use the
arm to transfer the powder out of the drill
into the scoop, which will be our first chance
to see the acquired sample."
"Building a tool to interact forcefully with
unpredictable rocks on Mars required an
ambitious development and testing program,"
said JPL's Louise Jandura, chief engineer for
Curiosity's sample system. "To get to the point
of making this hole in a rock on Mars, we made
eight drills and bored more than 1,200 holes
in 20 types of rock on Earth."
Inside the sample-handling device, the
powder will be vibrated once or twice over a
sieve that screens out any particles larger than
six-thousandths of an inch (150 microns)
across. Small portions of the sieved sample
will fall through ports on the rover deck into

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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NASA's Mars rover Curiosity used its Mast
Camera (Mastcam) to take the images combined into this mosaic of the drill area, called
"John Klein."

the Chemistry and Mineralogy (CheMin)
instrument and the Sample Analysis at Mars
(SAM) instrument. These instruments then will
begin the much-anticipated detailed analysis.
The rock Curiosity drilled is called "John
Klein" in memory of a Mars Science Laboratory
deputy project manager who died in 2011.
Drilling for a sample is the last new activity
for NASA's Mars Science Laboratory Project,
which is using the car-size Curiosity rover
to investigate whether an area within Mars'
Gale Crater has ever offered an environment
favorable for life.
JPL manages the project for NASA's Science
Mission Directorate in Washington. f

Mars Rock Takes
Unusual Form
(NASA/JPL) On Mars, as on Earth, sometimes
things can take on an unusual appearance. A
case in point is a shiny-looking rock seen in
a recent image (upper center) from NASA's
Curiosity Mars rover. Often you can see knobs
or projections on surfaces eroded by the wind,
particularly when a harder, less-erodible rock
is on top.
Some casual observers might see a
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resemblance to a car door handle, hood
ornament or some other type of metallic
object. To Ronald Sletten of the University
of Washington, Seattle, a collaborator on
Curiosity's science team, the object is an
interesting study in how wind and the natural
elements cause erosion and other effects on
various types of rocks.
The knob-like projection in the upper center
of the image has a different type of rock on
the end of the projection. This rock may vary
in composition or the rock grain size may be
smaller. The rock on top of the projection
is likely more resistant to wind erosion and
protects the underlying rock from being
eroded. The shiny surface suggests that this
rock has a fine grain and is relatively hard.
Hard, fine-grained rocks can be polished by
the wind to form very smooth surfaces.
Evidence for wind erosion in this image can
be seen on the rocks at the left center of the
image. Ventifacted (wind-eroded) surfaces
are caused by many fine particles (dust, sand)
impacting the surface over time. Note the
sculpting of surfaces as softer parts erode more
easily or may reflect small-scale wind patterns.
Note that wind-blasted surfaces tend to be
dust-free while surfaces not directly being
eroded by wind may have a fine layer of
reddish dust or rock-weathering rind. The
sandblasted surfaces may reveal the inherent
rock color and texture. f
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NASA Spinoffs 2012

(From the Forward to NASA Spinoffs 2012)
NASA continues to be an investment in the
future of American innovation. As a nation
of explorers and trailblazers, we lead the world
in space, achieving breakthroughs that make
our challenging missions possible, all the
while pushing the boundaries of frontiers in
aviation, space travel, and science.
NASA’s renewed focus on technology
development and the capabilities to reach
higher in the future is yielding real dividends
as we find new uses for exploration technology
on our home planet. Every dollar spent on
space exploration is spent here on Earth, and
in the case of our spinoff technologies, those
benefits continue to multiply. Entrepreneurs
and researchers are continuously developing
new ways to improve life around the world
by building on our ongoing work to send
humans to new destinations, launch scientific
spacecraft for breathtaking discoveries, and
improve our Nation’s air travel system.
At the Agency’s field centers across the
Nation, NASA’s dedicated workforce and
its many skilled contractors continue to
push the envelope of what is possible. The
Agency’s academic and industry partners are
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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.
transforming these innovations to produce
wide-ranging applications and inventions
from the technologies we originally pursued
with mission-specific objectives.
We are always delighted at the exponential
value the American public and people around
the world derive from our investment in
exploration. As we uncover the secrets of
the universe and raise the bar of our human
potential, we are also making an impact on
people’s daily lives.
Each year in Spinoff, we tell some of the
amazing stories that have come about from
NASA technologies being adapted for uses on
Earth. Among the many incredible examples
this year are:
• A robot assistant now found in the halls
of hospitals around the country, helping
with everything from registering patients
to logging vital signs. The robot has
been dubbed “a Mars rover in a hospital”
by one of its developers, who employed
the expertise he gained working on
Mars robotics for NASA to create the
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technology. The robot is not only easing
the workload of hospital staff but also
providing an economic return, creating
20 new jobs for its manufacturer.
• An invisible coating, developed by a NASA
Dual-Use Technology partner and tested
at NASA facilities, that is capable of
breaking down pollutants, eliminating
odors, and inhibiting the buildup of
grime. The technology’s many applications include enhancing the efficiency of
solar cells, sanitizing air in the homes of
those suffering from cystic fibrosis, and
even transforming buildings and towering modern art sculptures into massive
air purifiers.
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panels benefited from innovations developed through a NASA Small Business
Innovation Research (SBIR) partnership.
The company founded to commercialize
these NASA-derived sustainable energy
installations now employs 30 workers, all
with a mission to move renewable solar
power into true mainstream use.

• A recreational trailer designed using the
• A worldwide search and rescue system was
same principles that supplied comfortfounded through NASA innovation. Enable living quarters for the crew of the
abled in part by satellite ground stations
International Space Station. The trailer’s
developed and constructed by a NASA
creator used his experience as a NASA
partner, the true value of this spinoff is
architect to create a unique, eco-friendly
inestimable. To date, more than 30,000
means for reconnecting with nature
lives have been saved, on average more
and revitalizing interest in our Nation’s
than 6 a day, from the highly publicized
parks.
2010 rescue of teen sailor Abby Sunderland to the rescue of fishermen, hikers,
and adventurers around the world.

• A solar concentration technology that, for
the same amount of silicon, can provide
many times the power of conventional

From life-saving technologies to those that
make our lives easier, the true value of NASA
spinoff technologies is hard to calculate. What
is obvious is that the value of our Nation’s
charge to explore space and pursue the goals
that may at first seem impossible is broader
and deeper than we ever dared hope when
first we look to the skies and dream about
the road to tomorrow. f
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Our Galaxy's Youngest
Black Hole
(NASA/CXC) The highly distorted supernova
remnant shown in this image may contain the
most recent black hole formed in the Milky
Way galaxy. The image combines X-rays from
NASA's Chandra X-ray Observatory in blue
and green, radio data from the NSF's Very
Large Array in pink, and infrared data from
Caltech's Palomar Observatory in yellow.
The remnant, called W49B, is about a
thousand years old, as seen from Earth, and is
at a distance of about 26,000 light years away.
The supernova explosions that destroy
massive stars are generally symmetrical, with
the stellar material blasting away more or less
evenly in all directions. However, in the W49B
supernova, material near the poles of the
doomed rotating star was ejected at a much
higher speed than material emanating from
its equator. Jets shooting away from the star's
poles mainly shaped the supernova explosion
and its aftermath.
By tracing the distribution and amounts of
different elements in the stellar debris field,
researchers were able to compare the Chandra
data to theoretical models of how a star
explodes. For example, they found iron in only
half of the remnant while other elements such
as sulfur and silicon were spread throughout.
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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.
This matches predictions for an asymmetric
explosion. Also, W49B is much more barrelshaped than most other remnants in X-rays
and several other wavelengths, pointing to an
unusual demise for this star.
The astronomers also examined what sort of
compact object the supernova explosion left
behind. Most of the time, massive stars that
collapse into supernovas leave a dense spinning
core called a neutron star. Astronomers can
often detect these neutron stars through their
X-ray or radio pulses, although sometimes an
X-ray source is seen without pulsations. A
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careful search of the Chandra data revealed
no evidence for a neutron star, implying an
even more exotic object might have formed
in the explosion, that is, a black hole.
This may be the youngest black hole formed
in the Milky Way galaxy, with an age of only
about a thousand years, as viewed from Earth
(i.e., not including the light travel time). A
well-known example of a supernova remnant
in our Galaxy that likely contains a black hole
is SS433. This remnant is thought to have
an age between 17,000 and 21,000 years, as
seen from Earth, making it much older than
W49B. f

2013 Newton Lacy
Pierce Prize
(NASA/STScI) Jason Kalirai of the Space
Telescope Science Institute in Baltimore, Md.,
has been awarded the 2013 Newton Lacy Pierce
Prize This annual prize from the American
Astronomical Society (AAS) is for outstanding
achievement in observational astronomy by
an astronomer under the
age of 36.
Kalirai, 34, received the
award for his contributions
to the field of stellar and
galactic astrophysics,
including establishing a
fundamental relation of
stellar astrophysics, the
initial-final mass relation
that maps the fraction
of mass loss that stars
experience over their lives.
"Being a professional
astronomer is the most
rewarding profession in
the world," Kalirai said. "I
get to use some of the most advanced tools
that humans have ever created to address the
universe's biggest mysteries. It doesn't get cooler
than that! The Pierce Prize from the AAS is
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the biggest honor I've received in my life and
recognizes the many years of hard work and
passion that I've put into astronomy."
Kalirai's work has provided new insights on
the processes by which "stellar death" occurs,
and directly impacts the future evolution
and properties of our Sun. Working with his
colleagues, he has led studies based on over
40 nights of telescope time on the 10-meter
Keck Telescopes in Hawaii.
Kalirai's research leads to new insights on the
life cycle of a star by using a novel technique
that connects the properties of stars that are
at the end of their lives to those that are still
burning hydrogen. Although one cannot see
any particular star at both life cycle stages at
the same time, Kalirai tailors his study to stars
that are members of large clusters, where all
of the objects have the same age. According
to his research, our Sun will lose 45 percent of
its mass when it exhausts its hydrogen supply
several billion years from now.
Kalirai has also devised new methods to
measure the age of the Milky Way galaxy
using white dwarf stars, the remnants of stellar
evolution. His recent work suggests that the
inner halo of our galaxy is
11.4 billion years old.
Kalirai received a PhD
in Astrophysics from
the University of British
Columbia in 2004. He was
then selected as a Hubble
Fellow Postdoctoral
Researcher at the University
of California at Santa Cruz
before coming to the Space
Telescope Science Institute
in Maryland. Kalirai is
currently an associate
astronomer at STScI and an
associate researcher at the
Center for Astrophysical
Sciences at the Johns Hopkins University. In
addition to his many research projects, Kalirai
is the Deputy Project Scientist for the James
Webb Space Telescope. f
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Month in
History
April
1: The first US weather satellite, Tiros I, was
launched this day in 1960.
2: The first photograph of the sun was taken
by the French physicists Louis Fizeau and
Lion Foulcault on this date in 1845 using
the Daguerre method.
3: Luna 10, launched by the USSR, became
the first craft to orbit the moon in 1966.
6: Intelsat I, nicknamed Early Bird, was the first
commercial communications satellite to be
placed in a geosynchronous orbit in 1965.
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.
9: NASA announced the selection of the
original seven Mercury astronauts in 1959.
11: The Solar Maximum Mission (SolarMax)
was intercepted in orbit by the Space Shuttle
Challenger to become the first satellite to
be repaired in orbit in 1984.
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.
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14: Armand Spitz, creator of the first
inexpensive planetarium for schools (in
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

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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Sky
Calendar

April

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

Planet
Constellation
Transit
Pluto
Sagittarius
5:54 am (34°)
Ceres
Auriga
5:19 pm (83°)
Eris
Cetus
12:46 pm (51°)
MakeMake Coma Berenices 11:46 pm (81°)
1:01 am (72°)
All times are Pacific Daylight time. Rise and Haumea Boötes
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
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is in the morning sky rising Eris ("EE-ris"), MakeMake (mah-keh-mahshortly before the sun at the beginning of keh) and Haumea, like most Plutoids, require a
the month. Greatest western elongation professional sized telescope. Transit times and
(28° west of the sun) occurred on March altitudes (from Las Vegas) are when the object
31. Superior conjunction on the far side is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
of the sun will occur on May 11.
Venus. Venus is too close in direction to the sun
to be seen and it will return to the evening
sky in June. Superior conjunction on the
far side of the sun occurred on March 28.
Mars. Mars, in Aquarius this month, is too
close in direction to the sun to be visible.
It will reach conjunction on the far side of
the sun on April 17.
Jupiter. Jupiter, in Taurus near the Hyades
star cluster, is in the southwest in the early
evening. Look for the waxing crescent moon
to the left of Jupiter on the evening April 14.
Saturn. Saturn, in Libra, is high in the southern
sky before sunrise. It rises in the early
evening at mid-month. Opposition occurs
on April 28 when it will be rising at sunset.
Uranus. Uranus, in Pisces near the border
with Cetus, is too close in direction to the
sun to be seen. Conjunction with the sun
occurred on March 28.
Neptune. Neptune, in Aquarius, is low in the
eastern sky in the early morning. It rises a
little south of east shortly before 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.
Full Moon
Last quarter
New Moon
First quarter
Full Moon

Mar. 27
Apr. 2
Apr. 10
Apr. 18
Apr. 25

2:27 am pdt
9:37 pm
2:35 am
5:31 am
12:57 pm

Perigee
Apogee
Perigee

Mar. 30
Apr. 15
Apr. 27

8:56 pm pdt
3:23 pm
12:49 pm

onOrbit

2013
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
6:26 am pdt
6:22
6:18
6:14
6:10
6:06
6:02
5:58
5:54
5:51
5:49

Sunset
7:03 pm pdt
7:05
7:08
7:10
7:13
7:16
7:18
7:21
7:23
7:26
7:28
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The Sun

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

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 in November 2006. The next
transit will be on May 9, 2016.
The last transit for the planet Venus was
June 6, 2012. The next will be in December
2117. Venus transits occur in pairs that are 8
years apart, but the pairs are separated from
each other by nearly 125 years.
For the rest of the planets, there can only

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
6:38
6:34
6:29
6:24
6:20
6:16
6:12
6:07
6:04
6:01

Sunset
7:24 pm pdt
7:27
7:29
7:32
7:35
7:38
7:41
7:44
7:47
7:50
7:52

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

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 March 3, 2012. Mars oppositions
are separated by about 26 months. Mars will
not reach an opposition this year. Jupiter will
next reach opposition in January 2014. Saturn
will be at opposition on April 28 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 next be at its
greatest elongation November 1 when it will
be 47° east of the sun in the evening sky. 

Now Playing
In Las Vegas

In Reno

Natural Selection

Saturn: Jewel of
the Heavens
TM

Bad Astronomy
In My Backyard
Seasonal Stargazing
all in Digistar 5TM

in SciDome

Call for other titles
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. Marc Johnson
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark Doubrava,
Ronald Knecht, James Dean Leavitt, Kevin Melcher, Dr. Jack Lund Schofield,
Allison Stephens, 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/

Address corrections:
pam.maher@csn.edu

http://planetarium.unr.edu/

Address corrections:
joanne@unr.edu

