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Grunsfeld Joins
Hubble Science
Operations
(NASA/STScI) NASA astronaut John
Grunsfeld, who participated in three
spaceflights to
service the Hubble
Space Telescope, is
leaving the agency
to become the
deputy director of
theSpaceTelescope
Science Institute
in Baltimore.
The institute
is the science
operations center
for Hubble and the
James Webb Space
Telescope, which
is planned for
launch in 2014.
"During the past
18 years, John has
been a true asset
to the agency,"
said
NASA
Administrator Charles Bolden, a former
astronaut who flew on the STS-31 mission
that deployed the Hubble. "Some have called

Page 3

him the chief Hubble repairman, but I call
him a friend and wish him the best in his
new endeavor."
In addition to Grunsfeld's flights to Hubble
(STS-103 in Dec. 1999, STS-109 in March 2002,
and STS-125 in May 2009), he also served on
two other shuttle missions. He performed
eight critical spacewalks and logged more
than 835 hours in space.
During 2003 and 2004, he was NASA's
Chief Scientist at the agency's headquarters
in Washington. He helped develop the Vision
for Space Exploration, which set NASA on the
path for future exploration endeavors.
In accepting the institute position, Grunsfeld
said, "This is an
incredibly exciting
opportunity for
me to work at a
focal point of top
astronomers at the
leading edge of
scientific inquiry.
The team at the
Space Telescope
Science Institute
hasademonstrated
record
of
meeting the high
performance
challenges of
operating the
Hubble Space
Telescope and
preparing for the
James Webb Space
Telescope. I look
forward to working with this excellent team
as we continue to explore the mysteries of
the universe." f
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Grand Star-Forming
Region
(NASA/STScI) Released just before the
holidays: a Hubble Space Telescope picture
postcard of hundreds of brilliant blue stars
wreathed by warm, glowing clouds. The
festive portrait is the most detailed view of
the largest stellar nursery in our local galactic
neighborhood.
The massive, young stellar grouping, called
R136, is only a few million years old and resides
in the 30 Doradus Nebula, a turbulent star-birth
region in the Large Magellanic Cloud (LMC),
a satellite galaxy of our Milky Way. There is
no known star-forming region in our galaxy
as large or as prolific as 30 Doradus.
Many of the diamond-like icy blue stars are
among the most massive stars known. Several
of them are over 100 times more massive than
our Sun. These hefty stars are destined to pop
off, like a string of firecrackers, as supernovas
in a few million years.
The image, taken in ultraviolet, visible, and
red light by Hubble's Wide Field Camera 3,
spans about 100 light-years. The nebula
is close enough to Earth that Hubble can
resolve individual stars, giving astronomers
important information about the stars' birth
and evolution.
The brilliant stars are carving deep cavities
in the surrounding material by unleashing a
torrent of ultraviolet light, and hurricane-force
stellar winds (streams of charged particles),
which are etching away the enveloping hydrogen
gas cloud in which the stars were born. The
image reveals a fantasy landscape of pillars,
ridges, and valleys, as well as a dark region in
the center that roughly looks like the outline of
a holiday tree. Besides sculpting the gaseous
terrain, the brilliant stars can also help create
a successive generation of offspring. When
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
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the winds hit dense walls of gas, they create
shocks, which may be generating a new wave
of star birth.
The movement of the LMC around the Milky
Way may have triggered the massive cluster's
formation in several ways. The gravitational
tug of the Milky Way and the companion
Small Magellanic Cloud may have compressed
gas in the LMC. Also, the pressure resulting
from the LMC plowing through the Milky
Way's halo may have compressed gas in the
satellite. The cluster is a rare, nearby example
of the many super star clusters that formed
in the distant, early universe, when star birth
and galaxy interactions were more frequent.
Previous Hubble observations have shown
astronomers that super star clusters in faraway
galaxies are ubiquitous.
The LMC is located 170,000 light-years away
and is a member of the Local Group of Galaxies,
which also includes the Milky Way.
The Hubble observations were taken October
20-27, 2009. The blue color is light from the
hottest, most massive stars; the green from the
glow of oxygen; and the red from fluorescing
hydrogen. f
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(NASA/ARC) NASA's Kepler space telescope,
designed to find Earth-size planets in the
habitable zone of sun-like stars, has discovered
its first five new exoplanets, or planets beyond
our solar system.
Kepler's high sensitivity to both small and
large planets enabled the discovery of the
exoplanets, named Kepler 4b, 5b, 6b, 7b and
8b. The discoveries were announced Monday,
January 4, by the members of the Kepler
science team during a news briefing at the
American Astronomical Society meeting in
Washington.
"These observations contribute to our
understanding of how planetary systems form
and evolve from the gas and dust disks that give
rise to both the stars and their planets," said
William Borucki of NASA's Ames Research
Center in Moffett Field, Calif. Borucki is
the mission's science principal investigator.
"The discoveries also show that our science
instrument is working well. Indications are
that Kepler will meet all its science goals."
Known as "hot Jupiters" because of their
high masses and extreme temperatures, the
new exoplanets range in size from similar to
Neptune to larger than Jupiter. They have
orbits ranging from 3.3 to 4.9 days. Estimated
temperatures of the planets range from 2,200
to 3,000 degrees Fahrenheit, hotter than molten
lava and much too hot for life as we know it.
All five of the exoplanets orbit stars hotter
and larger than Earth's sun.
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"It's gratifying to see the first Kepler discoveries
rolling off the assembly line," said Jon Morse,
director of the Astrophysics Division at NASA
Headquarters in Washington. "We expected
Jupiter-size planets in short orbits to be the first
planets Kepler could detect. It's only a matter
of time before more Kepler observations lead
to smaller planets with longer period orbits,
coming closer and closer to the discovery of
the first Earth analog."
Launched on March 6, 2009, from Cape
Canaveral Air Force Station in Florida, the Kepler
mission continuously and simultaneously
observes more than 150,000 stars. Kepler's
science instrument, or photometer, already
has measured hundreds of possible planet
signatures that are being analyzed.
While many of these signatures are likely
to be something other than a planet, such as
small stars orbiting larger stars, ground-based
observatories have confirmed the existence
of the five exoplanets. The discoveries are
based on approximately six weeks' worth of
data collected since science operations began
on May 12, 2009.

Kepler looks for the signatures of planets by
measuring dips in the brightness of stars. When
planets cross in front of, or transit, their stars
as seen from Earth, they periodically block the
starlight. The size of the planet can be derived

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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the discoveries were conducted with groundbased telescopes the Keck I in Hawaii; HobbyEbberly and Harlan J. Smith 2.7m in Texas;
Hale and Shane in California; WIYN, MMT
and Tillinghast in Arizona; and Nordic Optical
in the Canary Islands, Spain. f

Hubble Finds Smallest
Kuiper Belt Object Yet
from the size of the dip. The temperature can
be estimated from the characteristics of the star
it orbits and the planet's orbital period.
Kepler will continue science operations until at
least November 2012. It will search for planets
as small as Earth, including those that orbit
stars in a warm habitable zone where liquid
water could exist on the surface of the planet.
Since transits of planets in the habitable zone
of solar-like stars occur about once a year and
require three transits for verification, it is
expected to take at least three years to locate
and verify an Earth-size planet.
According to Borucki, Kepler's continuous
and long-duration search should greatly
improve scientists' ability to determine
the distributions of planet size and orbital
period in the future. "Today's discoveries
are a significant contribution to that goal,"
Borucki said. "The Kepler observations will tell
us whether there are many stars with planets
that could harbor life, or whether we might
be alone in our galaxy."
Kepler is NASA's 10th Discovery mission.
Ames is responsible for the ground system
development, mission operations and science
data analysis. NASA's Jet Propulsion Laboratory
in Pasadena, Calif., managed the Kepler mission
development. Ball Aerospace & Technologies
Corp. of Boulder, Colo., was responsible for
developing the Kepler flight system. Ball and
the Laboratory for Atmospheric and Space
Physics at the University of Colorado in Boulder
are supporting mission operations.
Ground observations necessary to confirm

(NASA/STScI) NASA's Hubble Space
Telescope has discovered the smallest object
ever seen in visible light in the Kuiper Belt,
a vast ring of icy debris that is encircling the
outer rim of the solar system just beyond
Neptune.
The needle-in-a-haystack object found
by Hubble is only 3,200 feet across and a
whopping 4.2 billion miles away. The smallest
Kuiper Belt Object (KBO) seen previously in
reflected light is roughly 30 miles across, or
50 times larger.
This is the first observational evidence
for a population of comet-sized bodies in
the Kuiper Belt that are being ground down
through collisions. The Kuiper Belt is therefore
collisionally evolving, meaning that the region's
icy content has been modified over the past
4.5 billion years.
The object detected by Hubble is so faint, at
35th magnitude, it is 100 times dimmer than
what Hubble can see directly.
So then how did the space telescope uncover
such a small body?
In a paper published in the December 17th
issue of the journal Nature, Hilke Schlichting
of the California Institute of Technology in
Pasadena, Calif., and her collaborators are
reporting that the telltale signature of the
small vagabond was extracted from Hubble's
pointing data, not by direct imaging.
Hubble has three optical instruments
called Fine Guidance Sensors (FGS). The
FGSs provide high-precision navigational
information to the space observatory's attitude
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control systems by looking at select guide stars
for pointing. The sensors exploit the wavelike
nature of light to make precise measurement
of the location of stars.
Schlichting and her co-investigators
determined that the FGS instruments are so
good that they can see the effects of a small
object passing in front of a star. This would
cause a brief occultation and diffraction
signature in the FGS data as the light from
the background guide star was bent around
the intervening foreground KBO.
They selected 4.5 years of FGS observations
for analysis. Hubble spent a total of 12,000
hours during this period looking along a strip
of sky within 20 degrees of the solar system's
ecliptic plane, where the majority of KBOs
should dwell. The team analyzed the FGS
observations of 50,000 guide stars in total.
Scouring the huge database, Schlichting
and her team found a single 0.3-second-long
occultation event. This was only possible
because the FGS instruments sample changes
in starlight 40 times a second. The duration
of the occultation was short largely because of
the Earth's orbital motion around the Sun.
They assumed the KBO was in a circular
orbit and inclined 14 degrees to the ecliptic.
The KBO's distance was estimated from the
duration of the occultation, and the amount
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of dimming was used to calculate the size of
the object. "I was very thrilled to find this in
the data," says Schlichting.
Hubble observations of nearby stars show
that a number of them have Kuiper Belt–like
disks of icy debris encircling them. These
disks are the remnants of planetary formation.
The prediction is that over billions of years
the debris should collide, grinding the KBOtype objects down to ever smaller pieces that
were not part of the original Kuiper Belt
population.
The finding is a powerful illustration of the
capability of archived Hubble data to produce
important new discoveries. In an effort to
uncover additional small KBOs, the team
plans to analyze the remaining FGS data for
nearly the full duration of Hubble operations
since its launch in 1990. 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.
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Hubble Reaches
the "Undiscovered
Country" of Primeval
Galaxies
(NASA/STScI) NASA's Hubble Space
Telescope has broken the distance limit for
galaxies and uncovered a primordial population
of compact and ultra-blue galaxies that have
never been seen before.
The deeper Hubble looks into space, the
farther back in time it looks, because light
takes billions of years to cross the observable
universe. This makes Hubble a powerful
"time machine" that allows astronomers to
see galaxies as they were 13 billion years ago,
just 600 million to 800 million years after
the Big Bang.
The data from Hubble's new infrared camera,
the Wide Field Camera 3 (WFC3), on the Ultra
Deep Field (taken in August 2009) have been
analyzed by no less than five international
teams of astronomers. A total of 15 papers
have been submitted to date by astronomers
worldwide. Some of these early results were
presented by various team members on January
6, 2010, at the 215th meeting of the American
Astronomical Society in
Washington, D.C.
"With the rejuvenated
Hubble and its new
instruments, we are
now entering uncharted
territory that is ripe for
new discoveries," says
Garth Illingworth of the
University of California,
Santa Cruz, leader of
the survey team that was
awarded the time to take
the new WFC3 infrared
data on the Hubble Ultra
Deep Field (imaged
in visible light by the
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Advanced Camera for Surveys in 2004).
"The deepest-ever near-infrared view of
the universe (the HUDF09 image) has now
been combined with the deepest-ever optical
image, the original HUDF (taken in 2004),
to push back the frontiers of the searches for
the first galaxies and to explore their nature,"
Illingworth says.
Rychard Bouwens of the University
of California, Santa Cruz, a member of
Illingworth's team and leader of a paper on
the striking properties of these galaxies, says
that, "the faintest galaxies are now showing
signs of linkage to their origins from the first
stars. They are so blue that they must be
extremely deficient in heavy elements, thus
representing a population that has nearly
primordial characteristics."
James Dunlop of the University of Edinburgh,
agrees. "These galaxies could have roots
stretching into an earlier population of stars.
There must be a substantial component of
galaxies beyond Hubble's detection limit."
Three teams worked hard to find these
new galaxies and did so in a burst of papers
immediately after the data were released in
September, soon followed by a fourth team,
and later a fifth team. The existence of these
newly found galaxies pushes back the time
when galaxies began to form to before 500-
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600 million years after the Big Bang. This is
good news for astronomers building the much
more powerful James Webb Space Telescope
(planned for launch in 2014), which will allow
astronomers to study the detailed nature of
primordial galaxies and discover many more
even farther away. There should be a lot for
Webb to hunt for.
The deep observations also demonstrate the
progressive buildup of galaxies and provide
further support for the hierarchical model of
galaxy assembly where small objects accrete
mass, or merge, to form bigger objects over
a smooth and steady but dramatic process
of collision and agglomeration. It's like
streams merging into tributaries and then
into a bay.
These galaxies are as small as 1/20th the
Milky Way's diameter," reports Pascal Oesch
of the Swiss Federal Institute of Technology in
Zurich. "Yet they are the very building blocks
from which the great galaxies of today, like our
own Milky Way, ultimately formed," explains
Marcella Carollo, also of the Swiss Federal
Institute of Technology in Zurich. Oesch and
Carollo are members of Illingworth's team.
These newly found objects are crucial to
understanding the evolutionary link between
the birth of the first stars, the formation of the
first galaxies, and the sequence of evolutionary
events that resulted in the assembly of our
Milky Way and the other "mature" elliptical and
majestic spiral galaxies in today's universe.
The HUDF09 team also combined the new
Hubble data with observations from NASA's
Spitzer Space Telescope to estimate the ages
and masses of these primordial galaxies. "The
masses are just 1 percent of those of the Milky
Way," explains team member Ivo Labbe of the
Carnegie Institute of Washington, leader of
two papers on the data from the combined
NASA Great Observatories. He further noted
that "to our surprise, the results show that
these galaxies at 700 million years after the
Big Bang must have started forming stars
hundreds of millions of years earlier, pushing
back the time of the earliest star formation
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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.
in the universe."
The results are gleaned from the HUDF09
observations, which are deep enough at
near-infrared wavelengths to reveal galaxies
at redshifts from z=7 to beyond redshift z=8.
(The redshift value z is a measure of the
stretching of the wavelength or "reddening"
of starlight due to the expansion of space.)
The clear detection of galaxies between z=7
and z=8.5 corresponds to "look-back times"
of approximately 12.9 billion years to 13.1
billion years ago.
"This is about as far as we can go to do detailed
science with the new HUDF09 image. This
shows just how much the James Webb Space
Telescope (JWST) is needed to unearth the
secrets of the first galaxies," says Illingworth.
The challenge is that spectroscopy is needed to
provide definitive redshift values, but the objects
are too faint for spectroscopic observations
(until JWST is launched). Therefore, the
redshifts are inferred by the galaxies' apparent
colors through a now very well-established
technique.
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The teams are finding that the number of
galaxies per unit of volume of space drops
off smoothly with increasing distance, and
the HUDF09 team has also found that the
galaxies become surprisingly blue intrinsically.
The ultra-blue galaxies are extreme examples
of objects that appear so blue because they
may be deficient in heavier elements, and as
a result, quite free of the dust that reddens
light through scattering.
A long-standing problem with these findings
is that it still appears that these early galaxies
did not put out enough radiation to "reionize"
the early universe by stripping electrons off
the neutral hydrogen that cooled after the
Big Bang. This "reionization" event occurred
between about 400 million and 900 million
years after the Big Bang, but astronomers still
don't know which sources of light caused it
to happen. These new galaxies are being seen
right in this important epoch in the evolution
of the universe.
Perhaps the density of very faint galaxies
below the current detection limit is so high
that there may be enough of them to support
reionization. Or there was an earlier wave
of galaxy formation that decayed and then
was "rebooted" by a second wave of galaxy
formation. Or, possibly the early galaxies
were extraordinarily efficient at reionizing
the universe.
Due to these uncertainties it is not clear
what type of object or evolutionary process
did the "heavy lifting" by ionizing the young
universe. The calculations remain rather
uncertain, and so galaxies may do more than
currently expected, or astronomers may need
to invoke other phenomena such as miniquasars (active supermassive black holes in the
cores of galaxies), current estimates suggest
however that quasars are even less likely than
galaxies to be the cause of reionization. This
is an enigma that still challenges astronomers
and the very best telescopes.
"As we look back into the epoch of the first
galaxies in the universe, from a redshift of 6
to a redshift of 8 and possibly beyond, these

March

new observations indicate that we are likely
seeing the end of reionization, and perhaps
even into the reionization era, which is the
last major phase transition of the gas in the
universe," says Rogier Windhorst of Arizona
State University, leader of one of the other
teams that analyzed the WFC3 data. "Though
the exact interpretation of these new results
remains under debate, these new WFC3 data
may provide an exciting new view of how
galaxy formation proceeded during and at
the end of the reionization era."
Hubble's WFC3/IR camera was able to make
deep exposures to uncover new galaxies at
roughly 40 times greater efficiency than its
earlier infrared camera that was installed in
1997. The WFC3/IR brought new infrared
technology to Hubble and accomplished
in four days of observing what would have
previously taken almost half a year for Hubble
to do. f

Galaxy Exposes its
Dusty Inner Workings
NASA's Spitzer Space Telescope has captured
an action-packed picture of the nearby Small
Magellanic Cloud, a small galaxy that looks
like a wispy cloud when seen from Earth.
From Spitzer's perch up in space, the galaxy's
clouds of dust and stars come into clear view.
The telescope's infrared vision reveals choppy
piles of recycled stardust, dust that is being
soaked up by new star systems and blown
out by old ones.
To some people, the new view might resemble
a sea creature, or even a Rorschach inkblot
test. But to astronomers, it offers a unique
opportunity to study the whole life cycle of
stars close-up.
"It's quite the treasure trove," said Karl
Gordon, the principal investigator of the latest
Spitzer observations at the Space Telescope
Science Institute in Baltimore, Md. "Because
this galaxy is so close and relatively large, we
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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
can study all the various stages and facets of
how stars form in one environment."
The Small Magellanic Cloud, and its larger
sister galaxy, the Large Magellanic Cloud, are
named after the seafaring explorer Ferdinand
Magellan, who documented them while circling
the globe nearly 500 years ago. From Earth's
southern hemisphere, they can appear as
wispy clouds. The Small Magellanic Cloud
is the farther of the pair, at 200,000 lightyears away.
Recent research has shown that the galaxies
may not, as previously suspected, orbit around
the Milky Way. Instead, they are thought to
be merely sailing by, destined to go their own
way. Astronomers say the two galaxies, which
are both less evolved than a galaxy like ours,
were triggered to create bursts of new stars
by gravitational interactions with the Milky
Way and with each other. In fact, the Large
Magellanic Cloud may eventually consume
its smaller companion.
Gordon and his team are interested in the
Small Magellanic Cloud not only because it
is so close and compact, but also because it
is very similar to young galaxies thought to
populate the universe billions of years ago.
The Small Magellanic Cloud has only onefifth the amount of heavier elements, such

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.

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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Little Galaxy with a Tail

as carbon, contained in the Milky Way, which
means that its stars haven't been around long
enough to pump large amounts of these
elements back into their environment. Such
elements were necessary for life to form in
our solar system.
Studies of the Small Magellanic Cloud
therefore offer a glimpse into the different
types of environments in which stars form.
The new Spitzer observations were presented
recently at the 215th meeting of the American
Astronomical Society in Washington. They
reveal the galaxy's youngest stars embedded
in thick dust, in addition to the older stars,
which spit the dust out. Taken together with
visible-light observations, these Spitzer data
help provide a census of the whole stellar
population.
"With Spitzer, we are
pinpointing how to best
calculate the numbers
of new stars that are
forming right now," said
Gordon. "Observations
in the infrared give us a
view into the birthplace
of stars, unveiling the
dust-enshrouded locations
where stars have just
formed."
Infrared light is colorcoded in the new picture,

March

so that blue shows older
stars, green shows organic
dust and red highlights
dust-enshrouded star
formation. Light encoded
in blue has a wavelength
of 3.6 microns; green is
8.0 microns; and red is 24
microns. These images
were taken before Spitzer
ran out of its liquid coolant
in May 2009 and began its
"warm" mission.
Other collaborators
include: M. Meixner, M. Sewilo and B. Shiao
of the Space Telescope Science Institute; M.
Meade, B. Babler, S. Bracker of the University
of Wisconsin at Madison; C. Engelbracht, M.
Block, K. Misselt of the University of Arizona,
Tucson; R. Indebetouw of the University of
Virginia, Charlottesville; and J. Hora and T.
Robitaille of the Harvard Smithsonian Center
for Astrophysics, Cambridge, Mass.
The image includes Spitzer observations taken
previously by a team led by Alberto Bolatto
of the University of Maryland, College Park.
NASA's Jet Propulsion Laboratory, manages
the Spitzer Space Telescope mission for NASA's
Science Mission Directorate in Washington.
Science operations are conducted at the Spitzer
Science Center at the California Institute of
Technology in Pasadena, California. Caltech
manages JPL for NASA. 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.
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.
12: Frederick "Casey" Baldwin made the first
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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

March

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

Planet
Constellation
Transit
Pluto
Sagittarius
7:30 am (36°)
Ceres
Sagittarius
7:05 am (33°)
Eris
Cetus
2:46 pm (50°)
MakeMake Coma Berenices 1:45 am (82°)
All times are Pacific Standard Time prior Haumea Boötes
2:55 am (73°)
to March 14 and Pacific Daylight Time after.
All Dwarf Planets require a telescope. Ceres
Rise and set times are for the astronomical
is visible through most amateur telescopes.
horizon at Las Vegas or Reno as noted.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is too close in direction of Neptune can also be referred to as Plutoids.
to the sun to be seen this month. Superior Eris ("EE-ris"), MakeMake (mah-keh-mahconjunction (on the far side of the sun) keh) and Haumea, like most Plutoids, require
a professional sized telescope. Transit times
occurs on March 14.
and altitudes (from Las Vegas) are when the
Venus. Venus is now appearing low in the object is at its highest in the southern sky.
western sky after sunset. It is setting about Each will appear slightly lower in the sky
from Reno. f
an hour after the sun.
Mars. Mars, in Cancer, is in the southeast
at sunset. Look for the nearly waning
gibbous moon below Mars on the evening
of March 25.
Jupiter. Jupiter, in Aquarius, is too close in
direction to the sun to be easily seen. It is
on the far side of the sun having reached
conjunction directly beyond the sun on
February 28.
Saturn. Saturn, in Virgo, is rising in the east
in the early evening. Opposition occurs
on March 21 when Saturn will be directly
opposite the sun and rising at sunset. On
the evenings of March 1 and 29, look for
the waxing gibbous moon to pass south
of Saturn.
Uranus. Uranus, near the Aquarius-Pisces
border, is too close in direction to the sun
to be observed. Conjunction on the far side
of the sun occurs on March 16.
Neptune. Neptune, near the CapricornusAquarius border is rising in the east shortly
before the sun. Conjunction occurred on
February 14.

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. 28
Mar. 7
Mar. 15
Mar. 23
Mar. 29

8:38 am pst
7:42 am
2:01 pm pdt
4:00 am
7:25 pm

Perigee
Apogee
Perigee

Feb. 27
Mar. 12
Mar. 27

1:41 pm pst
2:08 am
9:57 pm pdt
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2010
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
5:54
6:50 am pdt
6:46
6:41
6:37
6:33
6:28

Sunset
5:36 pm pst
5:38
5:41
5:44
5:46
6:49 pm pdt
6:52
6:54
6:57
6:59
7:02
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The Sun

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

Vernal Equinox
Spring begins this year at 10:32 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 14.
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
6:18
6:14
7:09 am pdt
7:04
6:59
6:55
6:50
6:45

Sunset
5:52 pm pst
5:55
5:58
6:01
6:04
7:07 pm pdt
7:10
7:13
7:16
7:19
7:22

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

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 13) 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 1 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

The Cowboy
Astronomer
Mystery of the
Missing Seasons
Secret of the
Cardboard Rocket

Extreme Planets
Ultimate
Universe
The Living Sea
Seasonal Stargazing

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

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

http://planetarium.unr.edu/

