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New Free E-books
Available

(NASA/STScI) NASA's Hubble Space
Telescope has been providing astounding
images of the universe since April 1990 and has
led to remarkable discoveries. NASA's James
Webb Space Telescope is the next-generation
telescope that will peer
even deeper into space and
unveil even more mysteries.
Both of these extraordinary
telescopes are now the topics
of two free e-books available
from the Apple iBookstore.
"These new e-books from
NASA will allow people to
discover Hubble and Webb
in a whole new way, both the
science and the technology
behind building them," said
Amber Straughn, an astrophysicist on the Webb
telescope project at NASA's Goddard Space
Flight Center. "They collect all of the amazing
resources about these two observatories in
an excellent product that I think people will
really enjoy."
The e-books are highly interactive and include
image galleries and videos. Tracy Vogel of
the Space Telescope Science Institute, is part
of the design team that put them together.
"For instance, the readers can watch a galaxy
collision simulation video, manipulate a
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telescope model to see it from all angles, or
flip through a gallery of planetary nebulae, all
right there on the page," Vogel said.
The book Hubble Space Telescope: Discoveries
takes the reader on a tour of some of Hubble's
most significant science successes, combined
with some of the telescope's technology and
history. For more than two decades, Hubble
has had a front-row seat for cosmic events:
comets bombarding Jupiter, the explosive death
of stars, the birth of new solar systems, and
more. It helped reveal the age of the universe
and stunned scientists with the discovery of
the still-mysterious dark energy. The book
details Hubble's work in cosmology, planetary
science, and galactic science.
Interactive elements include
a gallery of images taken
by Hubble's different
instruments, an interactive
showing how astronomers
measure distance in space,
and a short movie on
the discovery of planet
Fomalhaut b.
In the e-book called
the James Webb Space
Telescope: Science Guide,
readers will learn how the Webb telescope
will reveal in much more detail mysteries
of the universe that the Hubble is not able
to see. With a mirror almost seven times
the area of the Hubble Space Telescope's, and
an orbit far beyond Earth's moon, Hubble's
successor will utilize infrared light to see the
first galaxies being born in the very distant
universe, penetrate clouds of dust to reveal
newly forming stars and solar systems, and
analyze planets around other stars for traces
of potentially life-giving water. f
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First Census Of
Galaxies Near Cosmic
Dawn
(NASA/STScI) Using NASA's Hubble Space
Telescope, astronomers announced Dec. 12
they have seen the further back in time than
ever before
and have
uncovered
a previously
u n s e en
population
o f s e ve n
primitive
galaxies
that formed
more than
13 billion
years ago,
when the
universe was
less than 3
percent of its
present age.
The deepest
images to
date from
Hubble yield
the first
statistically
r o b u s t
sample of
galaxies that
tells how
abundant
they were
close to the era when galaxies first formed.
The results are from an ambitious Hubble
survey of an intensively studied patch of sky
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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known as the Ultra Deep Field (UDF). In
the 2012 campaign, called UDF12, a team
of astronomers led by Richard Ellis of the
California Institute of Technology in Pasadena
used Hubble's Wide Field Camera 3 (WFC
3) to peer deeper into space in near-infrared
light than any previous Hubble observation.
The observations were made during six weeks
in August and September, and the first scientific
results
n ow a re
appearing
in a series
of scientific
papers. The
U D F 1 2
team is
releasing
t h e s e
unique
data to the
public after
preparing
them for
o t h e r
research
groups to
use.
T h e
results show
a smooth
decline in
the number
of galaxies
looking
back in time
to about
450 million
years after
the theorized big bang. The observations
support the idea galaxies assembled
continuously over time and also may have
provided enough radiation to reheat, or
reionize, the universe a few hundred million
years after the big bang.
Looking deeper into the universe also means
peering further back in time. The universe
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is estimated to be 13.7 billion years old. The
newly discovered galaxies are seen as they
looked 350 to 600 million years after the big
bang. Their light is just arriving at Earth now.
Astronomers study the distant universe in
near-infrared light because the expansion of
space stretches ultraviolet and visible light
from galaxies into infrared wavelengths, a
phenomenon called "redshift." The more
distant a galaxy, the higher its redshift.
The greater depth of the new Hubble images,
together with a carefully designed survey
strategy, allows this work to go further than
previous studies, thereby providing what
researchers say is the first reliable census of this
epoch. Notably, one of the galaxies may be a
distance record breaker, observed 380 million
years after the birth of our universe in the
big bang, corresponding to a redshift of 11.9.
A major goal of the new program was to
determine how rapidly the number of galaxies
increases over time in the early universe. This
measure is the key evidence for how quickly
galaxies build up their constituent stars.
"Our study has taken the subject forward
in two ways," Ellis explained. "First, we have
used Hubble to make longer exposures. The
added depth is essential to reliably probe the
early period of cosmic history. Second, we
have used Hubble's available color filters very
effectively to more precisely measure galaxy
distances."
The team estimated the galaxy distances
by studying their colors through a carefully
chosen set of four filters at specific nearinfrared wavelengths.
"We added one filter, and undertook much
deeper exposures in some filters than in earlier
work, in order to convincingly reject the
possibility that some of our galaxies might be
foreground objects," said team member James
Dunlop of the Institute for Astronomy at the
University of Edinburgh in Scotland.
Astronomers have long debated whether
hot stars in such early galaxies could have
provided enough radiation to warm the
cold hydrogen that formed soon after the big
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bang. This process, called "reionization," is
thought to have occurred 200 million to 1
billion years after the birth of the universe.
This process made the universe transparent
to light, allowing astronomers to look far back
into time. The galaxies in the new study are
seen in this early epoch.
"Our data confirm reionization was a gradual
process, occurring over several hundred
million years, with galaxies slowly building
up their stars and chemical elements," said
Brant Robertson of the University of Arizona
in Tucson. "There wasn't a single dramatic
moment when galaxies formed. It was a
gradual process."
The team's finding on the distant galaxy
census has been accepted for publication in
The Astrophysical Journal Letters. f

Space Telescopes See
Weather Patterns in
Brown Dwarf
(NASA/STScI) Astronomers using NASA's
Hubble and Spitzer space telescopes have probed
the stormy atmosphere of a brown dwarf
named 2MASSJ22282889-431026, creating
the most detailed "weather map" yet for this
class of cool, star-like orbs. The forecast shows
wind-driven, planet-sized clouds enshrouding
these strange worlds. Brown dwarfs form
out of condensing gas, as stars do, but lack
the mass to fuse atoms and produce energy.
Instead, these objects, which some call failed

Artist's impression.
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stars, are more similar to gas planets with
their complex, varied atmospheres. The new
research is a stepping stone toward a better
understanding not only brown dwarfs, but
also of the atmospheres of planets beyond
our solar system.
Hubble and Spitzer simultaneously watched
the brown dwarf as its light varied in time,
brightening and dimming about every 90
minutes as the body rotated. Astronomers
found the timing of this change in brightness
depended on whether they looked using
different wavelengths of infrared light. The
variations are the result of different layers
or patches of material swirling around in
the brown dwarf in windy storms as large as
Earth itself. Spitzer and Hubble see different
atmospheric layers because certain infrared
wavelengths are blocked by vapors of water
and methane high up, while other infrared
wavelengths emerge from much deeper layers.
Daniel Apai, the principal investigator of
the research from the University of Arizona,
Tucson, presented the results at the American
Astronomical Society meeting on January
8 in Long Beach, Calif. A study describing
the results, led by Esther Buenzli, also of the
University of Arizona, is published in the
Astrophysical Journal Letters. f

Rogue Planetary Orbit
for Fomalhaut b
(NASA/STScI) Newly released Hubble Space
Telescope images of a vast debris disk encircling
the nearby star Fomalhaut, and of a mysterious
planet circling it, may provide forensic evidence
of a titanic planetary disruption in the system.
Astronomers are surprised to find that the
debris belt is wider than previously known,
spanning a gulf of space from 14 billion miles
to nearly 20 billion miles from the star. Even
more surprisingly, the latest Hubble images
have allowed a team of astronomers to calculate
that the planet follows an unusual elliptical
orbit that carries it on a potentially destructive
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path through the vast dust ring.
The planet, called Fomalhaut b, swings as
close to its star as 4.6 billion miles, and the
outermost point of its orbit is 27 billion miles
away from the star. The orbit was re-calculated
from the newest Hubble observation made in
2012. "We are shocked, Fomalhaut b probably
passed three times closer to the star than we
previously thought, and now it is zipping
outward," said Paul Kalas of the University of
California at Berkeley and the SETI Institute
in Mountain View, Calif.
The Fomalhaut team led by Kalas considers
this circumstantial evidence that there may
be other planet-like bodies in the system that
gravitationally disturbed Fomalhaut b to place
it in such a highly eccentric orbit.
His team is presented their finding on
January 8 at the 221st meeting of the American
Astronomical Society in Long Beach, Calif.
Among several scenarios to explain Fomalhaut
b's 2,000-year-long orbit is the hypothesis that
an as yet undiscovered planet gravitationally
ejected Fomalhaut b from a position closer to
the star, and sent it flying into an orbit that
extends beyond the dust belt. "Hot Jupiters
get tossed through scattering events, where
one planet goes in and one gets thrown out.
This could be the planet that gets thrown out,"
according to co-investigator Mark Clampin
of NASA's Goddard Space Flight Center in
Greenbelt, Md.
Hubble also found that the dust and ice
belt encircling Fomalhaut (the star) has an
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apparent gap slicing across the belt. This might
have been carved out by another undetected
planet, researchers said. "Hubble's exquisite
view of the dust belt shows irregularities that
strongly motivate a search for other planets
in the system," Kalas said.
"If its orbit lies in the same plane with the dust
belt, then Fomalhaut b will intersect the belt
around 2032 on the outbound leg of its orbit.
During the crossing, icy and rocky debris in the
belt could crash into the planet's atmosphere
and create the type of cosmic fireworks seen
when comet Shoemaker-Levy 9 crashed into
Jupiter," Kalas said. "But if Fomalhaut b is
not co-planar with the belt, we may not see
anything at all except for a gradual dimming
of Fomalhaut b as it travels farther and farther
from the star," he explained.
Kalas hypothesized that Fomalhaut b's
extreme orbit is a major clue in explaining why
the planet is unusually bright in visible light but
very dim in infrared light. The planet could
be between the mass of Pluto and Jupiter, but
the optical brightness possibly originates from
a ring or shroud of dust around the planet,
reflecting starlight. The dust is rapidly produced
by satellites orbiting the planet, which suffer
extreme erosion by impacts and gravitational
stirring when Fomalhaut b enters into the
planetary system after a millennium of deep
freeze beyond the main belt. "An analogy can
be found by looking at Saturn, which has a
tenuous but very large dust ring produced
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when meteoroids hit the outer moon called
Phoebe," Kalas said.
The team has also considered a different
scenario where a hypothetical second dwarf
planet suffered a catastrophic collision with
Fomalhaut b. Kalas explained, "The collision
scenario would provide a solution as to why
Fomalhaut (the star) has a narrow outer belt
linked to an extreme planet. But in this case
the belt is young, less than 10,000 years old,
and it is difficult to produce energetic collisions
far from the star in such young systems."
Two previous papers have confirmed
Fomalhaut b's existence as derived in the
previous Hubble observations.
"Fomalhaut is a rather special system because
it looks like we have a snapshot of what our
solar system was doing 4 billion years ago,"
Kalas said. "The planetary architecture is
being redrawn, the comet belts are evolving,
and planets may be gaining and losing their
moons." Astronomers will continue monitoring
Fomalhaut b for decades to come because they
may have a chance to observe a planet entering
an icy debris belt that is like the Kuiper Belt at
the fringe of our own solar system. f

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/

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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Water Rich Meteorite
Linked To Mars Crust
(NASA) NASA-funded researchers analyzing
a small meteorite that may be the first discovered
from the Martian surface or crust have found
it contains 10 times more water than other
Martian meteorites from unknown origins.
This new class of meteorite was found
in 2011 in the Sahara Desert. Designated
Northwest Africa (NWA) 7034, and nicknamed
"Black Beauty," it weighs approximately 11
ounces (320 grams). After more than a year
of intensive study, a team of U.S. scientists
determined the meteorite formed 2.1 billion
years ago during the beginning of the most
recent geologic period on Mars, known as
the Amazonian.
"The age of NWA 7034 is important because
it is significantly older than most other Martian
meteorites," said Mitch Schulte, program
scientist for the Mars Exploration Program
at NASA Headquarters in Washington. "We
now have insight into a piece of Mars' history
at a critical time in its evolution."
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The meteorite is an excellent match for
surface rocks and outcrops NASA has studied
remotely via Mars rovers and Mars-orbiting
satellites. NWA 7034's composition is different
from any previously studied Martian meteorite
The research is published in a recent edition
of Science Express.
"The contents of this meteorite may challenge
many long held notions about Martian geology,"
said John Grunsfeld, associate administrator
for NASA's Science Mission Directorate in
Washington. "These findings also present an
important reference frame for the Curiosity
rover as it searches for reduced organics in
the minerals exposed in the bedrock of Gale
Crater."
NWA 7034 is made of cemented fragments
of basalt, rock that forms from rapidly cooled
lava. The fragments are primarily feldspar and
pyroxene, most likely from volcanic activity.
This unusual meteorite's chemistry matches
that of the Martian crust as measured by
NASA's Mars Exploration Rovers and Mars
Odyssey Orbiter.
"This Martian meteorite has everything in
its composition that you'd want in order to
further our understanding of the Red Planet,"
said Carl Agee, leader of the analysis team
and director and curator at the University
of New Mexico's Institute of Meteoritics in
Albuquerque. "This unique meteorite tells
us what volcanism was like on Mars 2 billion
years ago. It also gives us a glimpse of ancient
surface and environmental conditions on Mars
that no other meteorite has ever offered."
The research team included groups at the
University of California at San Diego and
the Carnegie Institution in Washington.
Experiments were conducted to analyze
mineral and chemical composition, age, and
water content.
Researchers theorize the large amount of
water contained in NWA 7034 may have
originated from interaction of the rocks with
water present in Mars' crust. The meteorite also
has a different mixture of oxygen isotopes than
has been found in other Martian meteorites,
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which could have resulted from interaction
with the Martian atmosphere.
Most Martian meteorites are divided into
three rock types, named after three meteorites;
Shergotty, Nakhla, and Chassigny. These "SNC"
meteorites currently number about 110. Their
point of origin on Mars is not known and
recent data from lander and orbiter missions
suggest they are a mismatch for the Martian
crust. Although NWA 7034 has similarities
to the SNC meteorites, including the presence
of macromolecular organic carbon, this new
meteorite has many unique characteristics.
"The texture of the NWA meteorite is not
like any of the SNC meteorites," said co-author
Andrew Steele, who led the carbon analysis
at the Carnegie Institution's Geophysical
Laboratory. "This is an exciting measurement
in Mars and planetary science. We now have
more context than ever before to understanding
where they may come from."
The research was funded by NASA's
Cosmochemistry Program and Astrobiology
Institute, part of the Planetary Science Division
in the Science Mission Directorate at NASA
Headquarters. The research also was supported
by the New Mexico Space Grant Consortium
in Las Cruces, and the National Science
Foundation in Arlington, Va. f

Cassini Suggests Icing
on a Lake
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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.
Titan scientist at Cornell University, Ithaca, N.Y.
"And the formation of floating hydrocarbon
ice will provide an opportunity for interesting
chemistry along the boundary between liquid
and solid, a boundary that may have been
important in the origin of terrestrial life."
Titan is the only other body besides Earth in
our solar system with stable bodies of liquid
on its surface. But while our planet's cycle

(NASA/JPL) It's not exactly icing on a cake,
but it could be icing on a lake. A new paper
by scientists on NASA's Cassini mission finds
that blocks of hydrocarbon ice might decorate
the surface of existing lakes and seas of liquid
hydrocarbon on Saturn's moon Titan. The
presence of ice floes might explain some of
the mixed readings Cassini has seen in the
reflectivity of the surfaces of lakes on Titan.
"One of the most intriguing questions about
these lakes and seas is whether they might host Lakes on Saturn's moon Titan reflect radio
an exotic form of life," said Jonathan Lunine, a waves in varying ways in this image from
paper co-author and Cassini interdisciplinary NASA's Cassini spacecraft. [NASA/JPLCaltech/ASI/Cornell]
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This artist's concept envisions what hydrocarbon ice forming on a liquid hydrocarbon
sea of Saturn's moon Titan might look like. [
NASA/JPL-Caltech/USGS]

of precipitation and evaporation involves
water, Titan's cycle involves hydrocarbons like
ethane and methane. Ethane and methane
are organic molecules, which scientists think
can be building blocks for the more complex
chemistry from which life arose. Cassini has
seen a vast network of these hydrocarbon
seas cover Titan's northern hemisphere,
while a more sporadic set of lakes bejewels
the southern hemisphere.
Up to this point, Cassini scientists assumed
that Titan lakes would not have floating ice,
because solid methane is denser than liquid
methane and would sink. But the new model
considers the interaction between the lakes
and the atmosphere, resulting in different
mixtures of compositions, pockets of nitrogen
gas, and changes in temperature. The result,
scientists found, is that winter ice will float in
Titan's methane-and-ethane-rich lakes and
seas if the temperature is below the freezing
point of methane, -297° F (90.4 kelvins). The
scientists realized all the varieties of ice they
considered would float if they were composed
of at least 5 percent "air," which is an average
composition for young sea ice on Earth. ("Air"
on Titan has significantly more nitrogen than
Earth air and almost no oxygen.)
If the temperature drops by just a few
degrees, the ice will sink because of the relative
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proportions of nitrogen gas in the liquid versus
the solid. Temperatures close to the freezing
point of methane could lead to both floating
and sinking ice, that is, a hydrocarbon ice crust
above the liquid and blocks of hydrocarbon
ice on the bottom of the lake bed. Scientists
haven't entirely figured out what color the
ice would be, though they suspect it would
be colorless, as it is on Earth, perhaps tinted
reddish-brown from Titan's atmosphere.
"We now know it's possible to get methaneand-ethane-rich ice freezing over on Titan in
thin blocks that congeal together as it gets colder,
similar to what we see with Arctic sea ice at the
onset of winter," said Jason Hofgartner, first
author on the paper and a Natural Sciences
and Engineering Research Council of Canada
scholar at Cornell. "We'll want to take these
conditions into consideration if we ever decide
to explore the Titan surface some day."
Cassini's radar instrument will be able to test
this model by watching what happens to the
reflectivity of the surface of these lakes and
seas. A hydrocarbon lake warming in the early
spring thaw, as the northern lakes of Titan have
begun to do, may become more reflective as
ice rises to the surface. This would provide
a rougher surface quality that reflects more
radio energy back to Cassini, making it look
brighter. As the weather turns warmer and the
ice melts, the lake surface will be pure liquid,
and will appear to the Cassini radar to darken.
"Cassini's extended stay in the Saturn system
gives us an unprecedented opportunity to
watch the effects of seasonal change at Titan,"
said Linda Spilker, Cassini project scientist at
NASA's Jet Propulsion Laboratory, Pasadena,
Calif. "We'll have an opportunity to see if the
theories are right."
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and ASI, the Italian Space Agency. NASA's
Jet Propulsion Laboratory, a division of the
California Institute of Technology in Pasadena,
California, manages the mission for NASA's
Science Mission Directorate, Washington. f
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From Super to Ultra:
Just How Big Can
Black Holes Get?
(NASA/CXC) Astronomers have long
known about the class of the largest black
holes, which they call "supermassive" black
holes. Typically, these black holes, located at
the centers of galaxies, have masses ranging
between a few million and a few billion times
that of our sun.
This analysis has looked at the brightest
galaxies in a sample of 18 galaxy clusters,
to target the largest black holes. The work
suggests that at least ten of the galaxies contain
an ultramassive black hole, weighing between
10 and 40 billion times the mass of the sun.
Astronomers refer to black holes of this size
as "ultramassive" black holes and only know
of a few confirmed examples.
"Our results show that there may be many
more ultramassive black holes in the universe
than previously thought," said study leader Julie
Hlavacek-Larrondo of Stanford University and
formerly of Cambridge University in the UK.
The researchers estimated the masses of the
black holes in the sample by using an established
relationship between masses of black holes,
and the amount of X-rays and radio waves
they generate. This relationship, called the
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admission for Friend & all guests.
fundamental plane of black hole activity, fits
the data on black holes with masses ranging
from 10 solar masses to a billion solar masses.
The black hole masses derived by HlavacekLarrondo and her colleagues were about ten
times larger than those derived from standard
relationships between black hole mass and the
properties of their host galaxy. One of these
relationships involves a correlation between the
black hole mass and the infrared luminosity
of the central region, or bulge, of the galaxy.
"These results may mean we don't really
understand how the very biggest black holes
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coexist with their host galaxies," said co-author
Andrew Fabian of Cambridge University. "It
looks like the behavior of these huge black holes
has to differ from that of their less massive
cousins in an important way."
All of the potential ultramassive black holes
found in this study lie in galaxies at the centers
of massive galaxy clusters containing huge
amounts of hot gas. Outbursts powered by the
central black holes are needed to prevent this
hot gas from cooling and forming enormous
numbers of stars. To power the outbursts,
the black holes must swallow large amounts
of mass, in the form of hot gas. Because the
largest black holes can swallow the most mass
and power the biggest outbursts, ultramassive
black holes had already been predicted to
exist, to explain some of the most powerful
outbursts seen. The extreme environment
experienced by these galaxies may explain
why the standard relations for estimating
black hole masses do not apply.
These results can only be confirmed by
making detailed mass estimates of the black
holes in this sample, by observing and modeling
the motion of stars or gas in the vicinity of
the black holes. Such a study has been carried
out for the black hole in the center of the
galaxy M87, the central galaxy in the Virgo
Cluster, the nearest galaxy cluster to earth.
The mass of M87's black hole, as estimated
from the motion of the stars, is significantly
higher than the estimate using infrared data,
approximately matching the correction in
black hole mass estimated by the authors of
this Chandra study.
"Our next step is to measure the mass of these
monster black holes in a similar way to M87,
and confirm they are ultramassive. I wouldn't
be surprised if we end up finding the biggest
black holes in the Universe," said HlavacekLarrondo. "If our results are confirmed,
they will have important ramifications for
understanding the formation and evolution
of black holes across cosmic time."
In addition to the X-rays from Chandra,
the new study also uses radio data from the
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NSF's Karl G. Jansky Very Large Array (JVLA)
and the Australia Telescope Compact Array
(ATCA) and infrared data from the 2 Micron
All-Sky Survey (2MASS).
These results were published in the July 2012
issue of The Monthly Notices of the Royal
Astronomical Society.
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

NGC 5189
(NASA/STScI) Planetary nebulae represent
the final brief stage in the life of a medium-sized
star like our Sun. While consuming the last of
the fuel in its core, the dying star expels a large
portion of its outer envelope. This material
then becomes heated by the radiation from
the stellar remnant and radiates, producing
glowing clouds of gas that can show complex
structures, as the ejection of mass from the
star is uneven in both time and direction. 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.
1: The Russian spacecraft Venera 13 returned
the first color images of surface of Venus
on this date in 1982.
2: Pioneer 10, the first object to attain escape
velocity from the solar system , was launched
in 1972.
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.
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.
11: Urbain Le Verrier, whose mathematical
predictions led to the discovery of the planet
Neptune, was born in 1811.
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
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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: Giovanni Schiaparelli, the first to described
linear features on Mars that became known
as the Canals of Mars, was born on 1835.
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: John William Draper took the first
photograph of the moon using the Daguerre
process in 1840.
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

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

March

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

Planet
Constellation
Transit
Pluto
Sagittarius
7:55 am (34°)
Ceres
Taurus
6:41 pm (82°)
Eris
Cetus
2:46 pm (50°)
MakeMake Coma Berenices 1:54 am (81°)
All times are Pacific Standard Time through Haumea Boötes
3:05 am (72°)
March 9. All times starting on March 10 are
All Dwarf Planets require a telescope. Ceres
Pacific Daylight time. Rise and set times are
for the astronomical horizon at Las Vegas or is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
Reno as noted.
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 Eris ("EE-ris"), MakeMake (mah-keh-mahrising shortly before the sun at the end of keh) and Haumea, like most Plutoids, require a
the month. Inferior conjunction (between professional sized telescope. Transit times and
the earth and the sun occurs on March 4. altitudes (from Las Vegas) are when the object
Greatest western elongation (28° west of is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
the sun) occurs on March 31.
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 occurs 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 and the Pleiades star cluster, is
high in the southwest in the early evening.
Look for the waxing crescent moon near
Jupiter on the evening March 17.
Saturn. Saturn, in Libra, is high in the southern
sky before sunrise. It rises at about 10 pm
at mid-month. The waning gibbous moon
rises shortly before Saturn on the evening
of March 28.
Uranus. Uranus, in Cetus, is too close in
direction to the sun to be seen. Conjunction
with the sun occurs on March 28.
Neptune. Neptune, in Aquarius, is too close in
direction to the sun to be seen. Conjunction,
when it passed on the far side of the sun,
occurred on February 20.

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

Feb. 25
Mar. 4
Mar. 11
Mar. 19
Mar. 27

12:26 pm pst
1:53 pm
2:51 pm pdt
10:27 am
2:27 am

Perigee
Apogee
Perigee

Mar. 5
Mar. 18
Mar. 30

3:21 pm pst
8:14 pm pdt
8:56 pm
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2013
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
6:10 am pst
6:06
6:02
6:58 am pdt
5:54
6:50
6:45
6:41
6:36
6:32
6:28

Sunset
5:36 pm pst
5:39
5:41
6:44 pm pdt
6:47
6:49
6:52
6:54
6:57
6:59
7:02
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The Sun

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

Vernal Equinox
Spring begins this year at 4:02 am 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 10.
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
6:27
6:23
7:18 am pdt
7:13
7:09
7:04
6:59
6:49
6:45
6:40

Sunset
5:52 pm pst
5:55
5:58
7:01 pm pdt
7:04
7:08
7:11
7:17
7:20
7:23
7:26

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

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 9) 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 3 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

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

