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Mercury Orbit
Insertion
(NASA/JPL) At 5:45 PM (PDT) on March
14, MESSENGER will execute a 15-minute
maneuver that will place the spacecraft
into orbit about
Mercury, making
it the first craft
ever to do so, and
initiating a one-year
science campaign
to understand the
innermost planet.
It has already been
14 years since this
mission was first
proposed to NASA,
more than 10 years
since the project
officially began, and
over six years since
the spacecraft was
launched.
A multitude of milestones have been passed
on the way toward the primary science phase
of the mission, including six planetary flybys
and five deep-space maneuvers. In December
the team completed a milestone of a different
sort: the orbital readiness review.
That review was the culmination of more
than one year of major reviews designed to
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confirm the readiness of all mission elements
to achieve orbit about Mercury in March and
to begin orbital operations shortly thereafter.
“For this and many reviews before it we
have called on a number of experts outside
the MESSENGER project, from both APL and
outside institutions, to review our plans to see
where there are gaps or weak spots,” explains
MESSENGER Project Manager Peter Bedini
of the Johns Hopkins University Applied
Physics Laboratory. “The intent is to tap
the knowledge-base of those who have lived
through similar challenges, and to make any
adjustments that promise to improve the
chances of success in
our prime mission.”
“There is still work
to do in preparation
for orbit insertion
in March, and those
preparations will
also be reviewed, but
the review was the
last in a long series
laid out more than
a year ago,” Bedini
adds.
“MESSENGER
has been on a
l o n g j o u r n e y,”
adds MESSENGER
P r i n c i p a l
Investigator Sean Solomon of the Carnegie
Institution of Washington, “but the promised
land lies ahead. All of the preparations for
orbit insertion and orbital operations by the
project team and the mission’s many review
panels have served to maximize the likelihood
that the intensive exploration of the innermost
planet will begin smoothly and efficiently.” f
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Space Oddity
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(NASA/STScI) One of the strangest space
objects ever seen is being scrutinized by the
penetrating vision of NASA's Hubble Space
Telescope. A mysterious, glowing green blob
of gas is floating in space near a spiral galaxy.
Hubble uncovered delicate filaments of gas
and a pocket of young star clusters in the
giant object, which is the size of our Milky
Way galaxy.
The Hubble
revelations are
the latest finds
in an ongoing
probe of Hanny's
Vo o r w e r p
(Hanny's Object
in Dutch), named
for Hanny van
Arkel, the Dutch
te a ch er w h o
discovered the
ghostly structure
in 2007 while
participating in
the online Galaxy
Zoo project.
Galaxy Zoo
enlists the public
to help classify
more than a
million galaxies
catalogued in
the Sloan Digital
S k y S u r v e y.
The project
has expanded
to include the
Hubble Zoo, in which the public is asked to
assess tens of thousands of galaxies in deep
imagery from the Hubble Space Telescope.
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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In the sharpest view yet of Hanny's Voorwerp,
Hubble's Wide Field Camera 3 and Advanced
Camera for Surveys have uncovered star birth
in a region of the green object that faces the
spiral galaxy IC 2497, located about 650 million
light-years from Earth. Radio observations
have shown an outflow of gas arising from
the galaxy's core. The new Hubble images
reveal that the galaxy's gas is interacting with
a small region of Hanny's Voorwerp, which
is collapsing and
forming stars.
The youngest
stars are a couple
of million years
old.
"The star
clusters are
localized,
confined to an
area that is over
a few thousand
light-years
wide," explains
astronomer
William Keel of
the University
of Alabama
in Tuscaloosa,
leader of the
Hubble study.
" T h e re g i on
may have been
churning out
stars for several
million years.
They are so dim
that they have
previously been
lost in the brilliant light of the surrounding gas."
Recent X-ray observations have revealed
why Hanny's Voorwerp caught the eye of
astronomers. The galaxy's rambunctious core
produced a quasar, a powerful light beacon
powered by a black hole. The quasar shot a
broad beam of light in Hanny's Voorwerp's
direction, illuminating the gas cloud and

2011

onOrbit

making it a space oddity. Its bright green
color is from glowing oxygen.
"We just missed catching the quasar, because
it turned off no more than 200,000 years ago,
so what we're seeing is the afterglow from the
quasar," Keel says. "This implies that it might
flicker on and off, which is typical of quasars,
but we've never seen such a dramatic change
happen so rapidly."
The quasar's outburst also may have cast a
shadow on the blob. This feature gives the
illusion of a gaping hole about 20,000 lightyears wide in Hanny's Voorwerp. Hubble
reveals sharp edges around the apparent
opening, suggesting that an object close to
the quasar may have blocked some of the
light and projected a shadow on Hanny's
Voorwerp. This phenomenon is similar to a
fly on a movie projector lens casting a shadow
on a movie screen.
Radio studies have revealed that Hanny's
Voorwerp is not just an island gas cloud
floating in space. The glowing blob is part
of a long, twisting rope of gas, or tidal tail,
about 300,000 light-years long that wraps
around the galaxy. The only optically visible
part of the rope is Hanny's Voorwerp. The
illuminated object is so huge that it stretches
from 44,000 light-years to 136,000 light-years
from the galaxy's core.
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The quasar, the outflow of gas that instigated
the star birth, and the long, gaseous tidal tail
point to a rough life for IC 2497.
"The evidence suggests that IC 2497 may have
merged with another galaxy about a billion
years ago," Keel explains. "The Hubble images
show in exquisite detail that the spiral arms
are twisted, so the galaxy hasn't completely
settled down."
In Keel's scenario, the merger expelled the
long streamer of gas from the galaxy and
funneled gas and stars into the center, which
fed the black hole. The engorged black hole
then powered the quasar, which launched two
cones of light. One light beam illuminated part
of the tidal tail, now called Hanny's Voorwerp.
About a million years ago, shock waves
produced glowing gas near the galaxy's core
and blasted it outward. The glowing gas is
seen only in Hubble images and spectra, Keel
says. The outburst may have triggered star
formation in Hanny's Voorwerp. Less than
200,000 years ago, the quasar dropped in
brightness by 100 times or more, leaving an
ordinary-looking core.
New images of the galaxy's dusty core from
Hubble's Space Telescope Imaging Spectrograph
show an expanding bubble of gas blown out of
one side of the core, perhaps evidence of the
sputtering quasar's final gasps. The expanding
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ring of gas is still too small for ground-based
telescopes to detect.
"This quasar may have been active for a few
million years, which perhaps indicates that
quasars blink on and off on timescales of
millions of years, not the 100 million years that
theory had suggested," Keel says. He added
that the quasar could light up again if more
material is dumped around the black hole.
Keel is presented his results on January 10,
2011, at the American Astronomical Society
meeting in Seattle, Wash. f

Puny Stars Pack a Big
Punch
(NASA/STScI) A deep survey of more than
200,000 stars in our Milky Way galaxy has
unveiled the sometimes petulant behavior of
tiny red dwarf stars. These stars, which are
smaller than the Sun, can unleash powerful
eruptions called flares that may release the
energy of more than 100 million atomic bombs.
Red dwarfs are the most abundant stars
in our universe and are presumably hosts to
numerous planets. However, their erratic
behavior could make life unpleasant, if not
impossible, for many alien worlds. Flares
are sudden eruptions of heated plasma that
occur when powerful magnetic field lines in
a star's atmosphere "reconnect," snapping like
a rubber band and releasing vast amounts of
energy. When they occur, flares would blast
any planets orbiting the star with ultraviolet
light, bursts of X-rays, and a gush of charged
particles called a stellar wind.
Studying the light from 215,000 red dwarfs
collected in observations by NASA's Hubble

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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Space Telescope, astronomers found 100 stellar
flares. The observations, taken over a sevenday period, constitute the largest continuous
monitoring of red dwarf stars ever undertaken.
"We know that hyperactive young stars
produce flares, but this study shows that even
in fairly old stars that are several billion years
old, flares are a fact of life," says astronomer
Rachel Osten of the Space Telescope Science
Institute, leader of the research team. "Life
could be rough for any planets orbiting close
enough to these flaring stars. Their heated
atmospheres could puff up and might get
stripped away."

Osten and her team, including Adam Kowalski
of the University of Washington in Seattle,
found that the red dwarf stars flared about 15
times less frequently than in previous surveys,
which observed younger and less massive stars.
The stars in this study were originally part
of a search for planets. Hubble monitored
the stars continuously for a week in 2006,
looking for the signature of planets passing in
front of them. The stars were photographed
by Hubble's Advanced Camera for Surveys
during the extrasolar-planet survey called
the Sagittarius Window Eclipsing Extrasolar
Planet Search (SWEEPS).
Osten and Kowalski realized that this powerful
census contained important information on
the stars themselves, and they took advantage
of it. They searched the Hubble data, looking
for a slight increase in the brightness of red
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dwarfs, a signature of flares. Some of the
stars grew up to 10 percent brighter over a
short period of time, which is actually much
brighter than flares on our Sun. The average
duration of the flares was 15 minutes. A few
stars produced multiple flares.
The astronomers found that stars that
periodically oscillate in brightness, called
variable stars, were more prone to the shortterm outbursts.
"We discovered that variable stars are about a
thousand times more likely to flare than nonvariable stars," Kowalski says. "The variable
stars are rotating fast, which may mean they
are in rapidly orbiting binary systems. If the
stars possess large star spots, dark regions on a
star's surface, that will cause the star's light to
vary when the spots rotate in and out of view.
Star spots are produced when magnetic field
lines poke through the surface. So, if there
are big spots, there is a large area covered by
strong magnetic fields, and we found that
those stars had more flares."
Although red dwarfs are smaller than the
Sun, they have a deeper convection zone,
where cells of hot gas bubble to the surface,
like boiling oatmeal," Osten explains. This
zone generates the magnetic field and enables
red dwarfs to put out such energetic flares.
"The red dwarfs also have magnetic fields that
are stronger than the Sun's," Osten continues.
"They cover a much larger area than the Sun.
Sunspots cover less than 1 percent of the Sun's
surface, while red dwarfs can have star spots
that cover half of their surfaces."
Kowalski will present the team's results on
January 10, 2011, at the American Astronomical
Society meeting in Seattle, Wash. 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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Dwarf Galaxy Harbors
Supermassive Black
Hole
(NASA/CXC) The surprising discovery of
a supermassive black hole in a small nearby
galaxy has given astronomers a tantalizing look
at how black holes and galaxies may have grown
in the early history of the Universe. Finding
a black hole a million times more massive
than the Sun in a star-forming dwarf galaxy
is a strong indication that supermassive black
holes formed before the buildup of galaxies,
the astronomers said.
The galaxy, called Henize 2-10, 30 million
light-years from Earth, has been studied
for years, and is forming stars very rapidly.
Irregularly shaped and about 3,000 lightyears across (compared to 100,000 for our
own Milky Way), it resembles what scientists
think were some of the first galaxies to form
in the early Universe.
"This galaxy gives us important clues about
a very early phase of galaxy evolution that has
not been observed before," said Amy Reines, a
Ph.D. candidate at the University of Virginia.
Supermassive black holes lie at the cores of
all "full-sized" galaxies. In the nearby Universe,
there is a direct relationship, a constant ratio,
between the masses of the black holes and that
of the central "bulges" of the galaxies, leading
them to conclude that the black holes and
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bulges affected each others' growth.
Two years ago, an international team of
astronomers found that black holes in young
galaxies in the early Universe were more
massive than this ratio would indicate. This,
they said, was strong evidence that black holes
developed before their surrounding galaxies.
"Now, we have found a dwarf galaxy with
no bulge at all, yet it has a supermassive black
hole. This greatly strengthens the case for the
black holes developing first, before the galaxy's
bulge is formed," Reines said.
Reines, along with Gregory Sivakoff and
Kelsey Johnson of the University of Virginia
and the National Radio Astronomy Observatory
(NRAO), and Crystal Brogan of the NRAO,
observed Henize 2-10 with the National
Science Foundation's Very Large Array radio
telescope and with the Hubble Space Telescope.
They found a region near the center of the
galaxy that strongly emits radio waves with
characteristics of those emitted by super-fast
"jets" of material spewed outward from areas
close to a black hole.
They then searched images from the Chandra
X-Ray Observatory that showed this same,
radio-bright region to be strongly emitting
energetic X-rays. This combination, they
said, indicates an active, black-hole-powered,
galactic nucleus.
"Not many dwarf galaxies are known to have
massive black holes," Sivakoff said.
While central black holes of roughly the
same mass as the one in Henize 2-10 have
been found in other galaxies, those galaxies
all have much more regular shapes. Henize

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
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Las Vegas or 775-784-4812 in Reno.
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2-10 differs not only in its irregular shape and
small size but also in its furious star formation,
concentrated in numerous, very dense "super
star clusters."
"This galaxy probably resembles those in the
very young Universe, when galaxies were just
starting to form and were colliding frequently.
All its properties, including the supermassive
black hole, are giving us important new clues
about how these black holes and galaxies
formed at that time," Johnson said.
The astronomers reported their findings in
the January 9 online edition of Nature, and at
the American Astronomical Society's meeting
in Seattle, WA.
The National Radio Astronomy Observatory
is a facility of the National Science Foundation,
operated under cooperative agreement by
Associated Universities, Inc. f

Astronomers Get a
Boost from Gravity

(NASA/STScI) Astronomers who survey
galaxies in the distant universe are getting
some unexpected help from gravity, according
to a new study.
In a presentation at the American
Astronomical Society meeting in January and
a related paper in a recent issue of the journal
Nature, researchers say that as many as 20%
of the most distant galaxies currently detected
appear brighter than they actually are, because
of an effect called "strong gravitational lensing."
The discovery could change astronomers'
notions of how galaxies formed in the early
universe. It will also be important in the
planning for how to effectively use NASA's
planned James Webb Space Telescope (JWST)
for hunting very distant galaxies.
Principal investigator Stuart Wyithe of
the University of Melbourne calculated the
lensing effect at various distances. Wyithe and
Haojing Yan, postdoctoral fellow at the Center
for Cosmology and Astro-Particle Physics at
Ohio State University, collaborated with Rogier
Windhorst at Arizona State University and
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Shude Mao of the University of Manchester
and the Chinese Academy of Sciences.
Yan reports that astronomers have long
known about strong gravitational lensing, but
thought it only happens rarely and wouldn't
have any real impact on galaxy surveys.
"On one hand, lensing is good for us in that
it enables us to detect galaxies that would
otherwise be invisible; but on the other hand,
we will need to correct our surveys to obtain
accurate tallies," Yan says.
From our view on Earth, if a faraway galaxy
and a nearby galaxy line up on the sky, the
gravity of the nearby galaxy bends the light
from the faraway galaxy, as if the nearer galaxy
were a magnifying glass, or lens.
Einstein predicted decades ago that gravity
could bend light, and astronomers have since
proven him right. In fact, modern astronomers
exploit the effect to find distant objects that
would otherwise be invisible, such as planets
orbiting other stars.
And in this case, a statistical analysis revealed
that gravitational lensing is brightening faraway
galaxies that would otherwise be too faint to see.
Now that astronomers are aware of the effect,
they can use it to their advantage.
"We just need to be aware that we are
looking through ‘lenses,'" Yan said. "Take a
real magnifying glass as an example: Through
the lens we can see more details of an object,
which is a good thing, but you should be aware
that all those details are not actually the sizes
that you see, because you're looking through

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.

a magnifying lens. The same is true when
we're looking at galaxies."
"We predict that many galaxies in the most
remote universe will only ever be visible to
us because they are magnified in this way,"
he adds.
Yan is part of an international team of
astronomers who are using NASA's Hubble
Space Telescope to probe the distant universe.
They analyze images from the Hubble Ultra
Deep Field (HUDF) survey, a collection of
the furthest images of the universe ever taken.
The survey looks back in time 13 billion years,
to when the universe was less than one billion
years old. Astronomers want to know how
many galaxies were bright or faint when the
universe was still in that infant stage. So any
magnification of those galaxies will interfere
with astronomers' ability to judge.
Even through the eyes of Hubble, these
faraway galaxies look very small, so it's hard
to tell which ones have been magnified. Yet
tallies from the HUDF survey are critical to
scientists' understanding of how galaxies

Page 10

onOrbit

formed and evolved.
"Although we do not yet have an instrument
to directly detect a lensing ‘signature' to
unambiguously support our prediction, we
now have some indirect, tentative evidence
that the number of lensed galaxies could
be high as we look into the early universe,"
Yan says. "The apparent association of very
distant galaxies to galaxies in the foreground
is the key."
Sometimes, the gravitational lensing distorts
a galaxy's appearance, or alters its brightness.
Other times, the lens splits the light from the
faraway galaxy so that two or more galaxies
will form around the lens, when there is really
only one.
In fact, Yan and his colleagues began this
work in order to understand why so many of
the faraway galaxies they observed in HUDF
survey images appear to be located near the
line of sight to galaxies in the foreground.
Through a statistical analysis, they determined
that strong gravitational lensing is the most
likely explanation.
Yan stressed that the 20% estimate is an
initial one, and could change in the future.
"We want to make it clear that the size of
the effect depends on a number of uncertain
factors. If, for example, very distant galaxies
are much fainter than their nearby counterparts
but much more numerous, the majority of
such distant galaxies that we will detect in the
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foreseeable future could be lensed
ones," he says.
According toYan and his colleagues,
the impact of gravitational lensing
on galaxy surveys will be even higher
in future studies.
Exactly how much is an open
question, and Yan says that only
the James Webb Space Telescope, set
for launch later this decade, could
provide a decisive answer.
Yan's discovery suggests that when
astronomers use JWST to hunt for
faraway galaxies, they should search
close to foreground galaxies.
"At Hubble's resolution one literally can
no longer see the whole ‘forest for the trees'
at these extreme distances. Only the James
Webb Space Telescope will have the exquisite
resolution and sensitivity to disentangle these
very distant objects from the foreground
lensing galaxies,” adds Windhorst.
"This also means that JWST needs to have a
very good resolution, so that the galaxies won't
just blend together," says Mao. f

New Most Distant
Galaxy Cluster

(NASA/SSC) Astronomers have uncovered
a burgeoning galactic metropolis, the most
distant known in the early universe. This
ancient collection of galaxies presumably
grew into a modern galaxy cluster similar to
the massive ones seen today.
The developing cluster, named COSMOSAzTEC3, was discovered and characterized
by multi-wavelength telescopes, including
NASA's Spitzer, Chandra and Hubble space
telescopes, and the ground-based W.M. Keck
Observatory and Japan's Subaru Telescope.
"This exciting discovery showcases the
exceptional science made possible through
collaboration among NASA projects and our
international partners," said Jon Morse, NASA's
Astrophysics Division director.
Scientists refer to this growing lump of
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Be a Star in Our Sky
onOrbit is made possible, in part,
by donations from the Friends of The
Planetarium. Anyone can become a Friend
by sending an annual donation of $25.00
or more (checks made payable to: CSN
Foundation, Inc.) to:

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
galaxies as a proto-cluster. COSMOS-AzTEC3
is the most distant massive proto-cluster known,
and also one of the youngest, because it is being
seen when the universe itself was young. The
cluster is roughly 12.6 billion light-years away
from Earth. Our universe is estimated to be
13.7 billion years old. Previously, more mature
versions of these clusters had been spotted at
10 billion light-years away.
The astronomers also found that this cluster is
buzzing with extreme bursts of star formation
and one enormous feeding black hole.
"We think the starbursts and black holes
are the seeds of the cluster," said Peter Capak
of NASA's Spitzer Science Center. "These
seeds will eventually grow into a giant, central
galaxy that will dominate the cluster, a trait
found in modern-day galaxy clusters." Capak
is first author of a paper appearing in the Jan.
13 issue of the journal Nature.
Most galaxies in our universe are bound
together into clusters that dot the cosmic
landscape like urban sprawls, usually centered
around one old, monstrous galaxy containing
a massive black hole. Astronomers thought
that primitive versions of these clusters, still
forming and clumping together, should exist
in the early universe. But locating one proved
difficult-until now.

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.
Capak and his colleagues first used the
Chandra X-ray Observatory and the James
Clerk Maxwell Telescope on Mauna Kea,
Hawaii, to search for the black holes and
bursts of star formation needed to form the
massive galaxies at the centers of modern
galaxy cities. The astronomers then used the
Hubble and Subaru telescopes to estimate the
distances to these objects, and look for higher
densities of galaxies around them. Finally, the
Keck telescope was used to confirm that these
galaxies were at the same distance and part of
the same galactic sprawl. f
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The Two-faced
Whirlpool Galaxy
(NASA/STScI) These images by NASA's
Hubble Space Telescope show off two
dramatically different face-on views of the spiral
galaxy M51, dubbed the Whirlpool Galaxy.
The image at left, taken in visible light,
highlights the attributes of a typical spiral
galaxy, including graceful, curving arms,
pink star-forming regions, and brilliant blue

strands of star clusters.
In the image at right, most of the starlight
has been removed, revealing the Whirlpool's
skeletal dust structure, as seen in near-infrared
light. This new image is the sharpest view of
the dense dust in M51. The narrow lanes of
dust revealed by Hubble reflect the galaxy's
moniker, the Whirlpool Galaxy, as if they were
swirling toward the galaxy's core.
To map the galaxy's dust structure, researchers
collected the galaxy's starlight by combining
images taken in visible and near-infrared light.
The visible-light image captured only some of
the light; the rest was obscured by dust. The
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near-infrared view, however, revealed more
starlight because near-infrared light penetrates
dust. The researchers then subtracted the total
amount of starlight from both images to see
the galaxy's dust structure.
The red color in the near-infrared image traces
the dust, which is punctuated by hundreds
of tiny clumps of stars, each about 65 lightyears wide. These stars have never been seen
before. The star clusters cannot be seen in
visible light because dense dust enshrouds
them. The image reveals details as small as 35
light-years across.
Ast ronomers
expected to
see large dust
clouds, ranging
from about 100
light-years to
more than 300
light-years wide.
Instead, most of
the dust is tied
up in smooth and
diffuse dust lanes.
An encounter
w ith another
galaxy may have
prevented giant
clouds from
forming.
Probing
a
g alaxy's dust
structure serves as an important diagnostic
tool for astronomers, providing invaluable
information on how the gas and dust collapse
to form stars. Although Hubble is providing
incisive views of the internal structure of
galaxies such as M51, the planned James Webb
Space Telescope (JWST) is expected to produce
even crisper images.
Researchers constructed the image by
combining visible-light exposures from Jan.,
2005, with the Advanced Camera for Surveys
(ACS) and near-infrared–light pictures taken
in Dec. 2005 with the Near Infrared Camera
and Multi-Object Spectrometer (NICMOS). f
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Month in
History
March
1: Venera 3 became the first spacecraft to
impact on another planet. Launched by
the USSR in 1965, it impacted on Venus
this day in 1966.
4: Voyager 1 discovered the faint, gas ring of
Jupiter in 1979.
5: Gerardus Mercator, the map maker, was
born in 1512.
6: Joseph Fraunhofer was born in 1787. He
developed the first diffraction grating and
established a naming convention for the
prominent features in the solar spectrum.
6: The Soviet spacecraft Vega 1 was the first
craft to encounter a comet when it sent back
close-up pictures of Comet Halley in 1986.
7: John Herschel, son of Sir William Herschel
and the author of the General Catalogue
of Nebulae, was born in 1792.
7: The Kepler Space Observatory was launched
on this date in 2009 to search for extrasolar planets.
9: Voyager 1 returned the first images of active
volcanoes on another celestial body as it
flew by Io in 1979.
10: Several observatories reported rings about
Uranus as the planet (and rings) occulted
the 9th magnitude star SAO 158687 in 1977.
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12: Frederick "Casey" Baldwin made the first
public airplane flight in the U.S. He flew
the Red Wing a distance of 318 feet at Lake
Keuka, New York in 1908.
13: Sir William Herschel announced the
discovery of the planet Uranus in 1781.
13: Percival Lowell, ardent observer of Mars
and founder of the Lowell Observatory where
Pluto was discovered, was born in 1855.
13: The European spacecraft Giotto returned
the first images of a comet nucleus as it flew
by Comet Halley in 1986.
14: Albert Einstein, formulator of the Theory
of Relativity, was born in 1879.
16: Mariner 10 makes its third and final flyby
of the planet Mercury in 1975
16: The first liquid fueled rocket launched by
Robert Goddard from “Aunt Effie’s Farm”
in 1926. The rocket traveled a distance of
about 184 feet in a flight that lasted 2H
seconds.
17: Vanguard 1 was launched by the US in
1958. It is the oldest satellite still in orbit
of the earth.
18: Voskhod 2 carried Alexey Leonov and Pavel
Belyayev into space in 1965 in the first flight
carrying more than one person into space.
Leonov spent 20 minutes outside the craft
conducting the first tethered space walk.
23: With the launch of Gemini 3, Virgil “Gus”
Grissom became the first person to fly in
space twice in 1965.
23: Werner von Braun, creator of the Apollo
moon program, was born in 1912.
29: Mariner 10 returned the first close views
of Mercury on a flyby in 1974. 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
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All times are Pacific Standard Time before
March 13 and Pacific Daylight Time beginning
on March 13. Rise and set times are for the
astronomical horizon at Las Vegas or Reno
as noted.

March

Neptune. Neptune, near the AquariusCapricornus border, is too close in direction
to the sun to be observed. Conjunction
on the far side of the sun occurred on
February 17.
Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
7:40 am (35°)
Ceres
Aquarius
11:19 am (35°)
Eris
Cetus
2:47 pm (50°)
The Planets
MakeMake Coma Berenices 1:50 am (82°)
3:00 am (73°)
Mercury. Mercury is visible in the evening Haumea Boötes
sky at the end of the month. Greatest
All Dwarf Planets require a telescope. Ceres
eastern elongation (23°) occurs on March is visible through most amateur telescopes.
22. Inferior conjunction on the near side Pluto usually requires a telescope of at least
12" diameter. Dwarf planets beyond the orbit
of the sun occurs on April 9.
of Neptune can also be referred to as Plutoids.
Venus. Venus is appears in the southeastern Eris ("EE-ris"), MakeMake (mah-keh-mahsky rising about 2 hours before the sun. keh) and Haumea, like most Plutoids, require a
Look for the waning crescent moon below professional sized telescope. Transit times and
and to the left of Venus on the morning of altitudes (from Las Vegas) are when the object
March 1. The waning crescent moon will be is at its highest in the southern sky. Each will
above and to the left of Venus on March 31. appear slightly lower in the sky from Reno. f
Mars. Mars, in Aquarius, is too close in direction
The Moon
to the sun to be observed. Conjunction on
Each day the moon rises about one hour
the far side of the sun occurred on February
later
than the day before. The New Moon (not
4. It will next be visible in late spring in
visible)
is in the direction of the sun and rises
the morning sky.
and sets with the sun. The first quarter moon
Jupiter. Jupiter, near the Cetus/Pisces border, rises at about noon and sets near midnight.
is low in the west after sunset. Look for The full moon is opposite the sun in the sky
the waxing crescent moon to the right of and rises at sunset and sets at sunrise. The
Jupiter on the evening of March 6. Jupiter last quarter moon rises near midnight and
will reach conjunction on the far side of sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
the sun on April 6.
farthest. The distance varies by ±6% from
Saturn. Saturn, in Virgo, is rising in the east the average.
in the early evening. The nearly full moon
Last quarter Feb. 24
3:26 pm pst
will be to the right of Saturn when it rise
New Moon Mar. 4 12:46 pm
about a half hour before Saturn on the
First quarter Mar. 12
3:45 pm
evening of March 19.
Full Moon
Mar. 19 11:10 am pdt
Uranus. Uranus, in Pisces, is near in direction
Last quarter Mar. 26
5:07 am
to Jupiter. It is too close in direction to the
Apogee
Mar. 5 11:51 pm pst
sun to be observed. Conjunction with the
Perigee
Mar. 19 12:10 pm pdt
sun occurs on March 21.
Apogee
Apr. 2
2:01 am
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2011
The Sun

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

Las Vegas

Sunrise
6:11 am pst
6:07
6:03
5:58
6:54 am pdt
6:50
6:46
6:42
6:37
6:33
6:29

Sunset
5:35 pm pst
5:38
5:41
5:44
6:46 pm pdt
6:49
6:51
6:54
6:57
6:59
7:02
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The Sun

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

Vernal Equinox
Spring begins this year at 4:21 pm pdt on
March 20. On that date, the sun crosses
the celestial equator, heading back into our
Northern Hemisphere to bring us our beloved
Las Vegas summer heat.
Only on this date or on the autumnal
equinox does the sun rise directly in the east
and set directly in the west. At noon on these
two dates, the sun is 36° south of the zenith
(39H° in Reno), the angle of our latitude. We
would get exactly 12 hours of daylight today,
if refraction by the atmosphere didn’t add 8
minutes. f

Daylight Savings Time
The State of Nevada, and most of the nation,
changes to Daylight Savings Time (DST)
Sunday morning, March 13.
Our system of reckoning time is based on
the motions of the sun. Noon is that time
halfway between sunrise and sunset. The use
of standard time causes a slight shift in noon
depending on the observer’s exact location.
Today, however, people actually live by their
clocks and not by the sun. Using clocks set
to standard time, the sun rises each morning
during the summer before most people are
out of bed. This effectively “wastes” an hour
or more of daylight each day.

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

Reno

Sunrise
6:32 am pst
6:28
6:23
6:19
7:14 am pdt
7:09
7:05
7:00
6:55
6:50
6:45

Sunset
5:51 pm pst
5:55
5:58
6:01
7:04 pm pdt
7:07
7:10
7:13
7:16
7:19
7:22

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

We can make this “wasted” hour of sunlight
useful by setting our clocks ahead an hour.
This makes the sun appear to rise an hour
later in the morning and set an hour later in
the evening. This effectively moves an hour
of daylight from the morning to the evening.
Rather than “saving” sunlight, we are shifting
it. DST should really be called Daylight
Shifting Time.
Officially, on the second Sunday of March,
at 2:00 am, clocks are set ahead, changing
2:00 am PST to 3:00 am PDT. On the first
Sunday in November, 2:00 am PDT becomes
1:00 am PST.
Most people will change their clocks on
the Saturday night (March 12) preceding
the official change so that the clocks read
the correct time when they wake on Sunday
morning. Daylight Savings Time will end on
November 6 this year.
Daylight Savings Time for any time zone
is the same as Standard Time in the zone
immediately to the east. Since Arizona
(Mountain Time Zone) does not use Daylight
Savings Time, Nevada and Arizona keep the
same time during the summer months and are
one hour different during the winter. This is
obvious when you cross Hoover Dam. During
the summer, the Arizona Time clock and the
Nevada Time clock show the same time. In
the winter, Arizona Time is an hour ahead of
Nevada Time. f

Now Playing
In Las Vegas

Black Holes
Wonders of the
Universe
Zula Patrol:
Down to Earth

In Reno

Wild Ocean
in Skydome 8/70TM

Black Holes
in SciDomeTM

Seasonal Stargazing

Seasonal Stargazing
all in Digistar 4TM
The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Milton Glick
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: James Dean Levitt - Chair, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Andrea Anderson, Robert Blakely, William Cobb,
Cedric Crear, Dr. Mark Doubrava, Ronald Knecht, Kevin Melcher, Kevin Page,
Dr. Jack Lund Schofield, Michael Wixom.

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

http://planetarium.unr.edu/

