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Orbital Express
Launches
Successfully
(NASA) March 9, 2007, an Atlas V rocket
carrying the Orbital Express satellite servicing
demonstrator thundered away from Cape
Canaveral Air Force Station in Florida, soaring to low Earth orbit to begin an intensive,
three-month demonstration of automated
rendezvous and docking capabilities.
If the mission is successful, NASA engineers
say, those capabilities could become a critical
element of America's future space endeavors,
providing an alternative to some human-piloted missions in the next decade
"It was a picture-perfect launch," says James
Lee of the Marshall Space Flight Center. "We're
excited and proud to see Orbital Express reach

orbit."
Orbital Express is actually two satellites: the
Autonomous Space Transport Robotic Operations (ASTRO) service vehicle, and the Nextgeneration serviceable Satellite (NextSat). The
pair will circle Earth in tandem, docking and
undocking as they practice on-orbit refueling
and satellite repair techniques. They'll also
trade and install a functional battery and
computer, the first unassisted component
exchange in space history.
Key to these maneuvers is a compact stateof-the-art automated guidance system known
as AVGS (Advanced Video Guidance Sensor)
developed at the Marshall Space Flight Center.
Lee is the AVGS project manager, and he's
looking forward to the intense field-test his
system is about to receive:
"We hope to demonstrate the critical role
that these automated rendezvous and docking
capabilities are sure to play in America's nextgeneration space infrastructure." f
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Enceladus Geysers
Mask the Length of
Saturn's Day
(NASA/JPL) In a David and Goliath story of
Saturnian proportions, the little moon Enceladus is weighing down giant Saturn's magnetic
field so much that the field is rotating slower
than the planet. This phenomenon makes it
nearly impossible to measure the length of
the Saturn day using techniques that work at
the other giant planets.
"No one could have predicted that the little
moon Enceladus would have such an influence
on the radio technique that has been used for
years to determine the length of the Saturn
day," said Dr. Don Gurnett of the University of
Iowa. Gurnett is the principal investigator on
the radio and plasma wave science experiment
onboard NASA's Cassini spacecraft. The radio
technique measures the rotation of the planet
by taking its radio pulse rate, the rhythm of
natural radio signals from the planet.
A new study of Cassini data reported recently
in the online version of the journal Science
determined that Saturn's magnetic field lines,
invisible lines originating from the interior of
a magnetized planet, are being forced to slip
relative to the rotation of the planet by the
weight of electrically charged particles originating from geysers spewing water vapor and
ice from Enceladus. These results are based
on joint observations by two Cassini instruments, the radio and plasma wave instrument
and the magnetometer.
The neutral gas particles ejected from the
geysers on Enceladus form a donut-like torus
around Saturn. As these particles become electrically charged, they are captured by Saturn's
magnetic field, forming a disk of ionized gas,
onOrbit is made available to all K-12 school
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or plasma, which surrounds the planet near
the equator. The particles weigh down the
magnetic field so much that the rate of rotation
of the plasma disk slows down slightly. This
slippage causes the radio period, controlled
by the plasma disk rotation, to be longer than
the planet's actual rotation period.
Scientists conclude the period Cassini has
been measuring from radio emission is not
the length of the Saturn day, but rather the
rotation period of the plasma disk. At present,
because of Saturn's cloud motion, no technique is known that can accurately measure
the planet's actual internal rotation.
On The Cover. Surely one of the most gorgeous sights the solar system has to offer,
Saturn sits enveloped by the full splendor of
its stately rings. Taking in the rings in their
entirety was the focus of this particular imaging
sequence. Therefore, the camera exposure
times were just right to capture the dark-side
of its rings, but longer than that required to
properly expose the globe of sunlit Saturn.
Consequently, the sunlit half of the planet is
overexposed. Between the blinding light of
day and the dark of night, there is a strip of
twilight on the globe where colorful details in
the atmosphere can be seen. Bright clouds
dot the bluish-grey northern polar region here.
In the south, the planet's night side glows
golden in reflected light from the rings' sunlit
face. Saturn's shadow stretches completely
across the rings in this view, taken on Jan. 19,
2007. The view is a mosaic of 36 images, that
is, 12 separate sets of red, green and blue
images, taken over the course of about 2.5
hours, as Cassini scanned across the entire
main ring system.
This view looks toward the unlit side of the
rings from about 40° above the ring plane.
The images in this natural-color view were
obtained with the Cassini spacecraft wideangle camera at a distance of approximately
1.23 million kilometers (764,000 miles) from
Saturn. Image scale is 70 kilometers (44 miles)
per pixel. [NASA/JPL]
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Finding out the length of Saturn's day has
been a challenge because the gaseous planet
has no surface or fixed point to clock its rotation rate. Initially, the approach was to use
periodic regular radio signals, as has been done
for Jupiter, Uranus and Neptune.
However, Saturn's radio period has turned
out to be troubling in two ways. It seems
to be a pulsed signal rather than a rotating,
lighthouse-like beam. Secondly, the period
seems to be slowly changing over months to
years. The day measured by Cassini is some
six minutes longer than the day recorded by
NASA's Voyager spacecraft in the early 1980s,
a change of nearly 1 percent.
"We have linked the pulsing radio signal to a
rotating magnetic signal. Once each rotation
of Saturn's magnetic field, an asymmetry in
the field triggers a burst of radio waves," said
Dr. David Southwood, co-author, Imperial
College London, and director of science at
the European Space Agency. "We have then
linked both signals to material that has come
from Enceladus."
Based on the new observations, scientists
now think there are two possible reasons for
the change in radio period. The first theory is
that the geysers on Enceladus could be more
active now than in Voyagers' time. The second
is that there may be seasonal variations as
Saturn orbits the sun once every 29 years.
"One would predict that when the geysers
are very active, the particles load down the
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magnetic field and increase the slippage of
the plasma disk, thereby increasing the radio
emission period even more. If the geysers are
less active, there would be less of a load on the
magnetic field, and therefore less slippage of
the plasma disk, and a shorter period," said
Gurnett.
"The direct link between radio, magnetic
field and deep planetary rotation has been
taken for granted up to now. Saturn is showing we need to think further," said Michele
Dougherty, principal investigator on Cassini's
magnetometer instrument, Imperial College
London.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Jet Propulsion Laboratory, a division of the California
Institute of Technology in Pasadena, manages
the Cassini-Huygens mission for NASA's Science
Mission Directorate, Washington. The Cassini
orbiter was designed, developed and assembled
at JPL. The radio and plasma wave science
experiment team is based at the University of
Iowa, Iowa City. The magnetometer team is
based at Imperial College London. 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 CCSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.

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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Dead Star Snacks on
Shredded Asteroid
(NASA/JPL/SSC) For the last two years,
astronomers have suspected that a nearby
white dwarf star called GD 362 was "snacking"
on a shredded asteroid. Now, an analysis of
chemical "crumbs" in the star's atmosphere
conducted by NASA's Spitzer Space Telescope
has confirmed this suspicion.
"This is a really fascinating system, that could
offer clues to what our solar system may look
like in approximately five billion years when
our Sun becomes a white dwarf," said Dr.
Michael Jura, of the University of California
at Los Angeles (UCLA).
White dwarfs are essentially the glowing
embers of stars that were once like our Sun.
Sun-like stars spend most of their lives producing energy by fusing hydrogen atoms into
"heavier" helium atoms. Our Sun is currently
doing this.
Once the Sun-like star runs out of hydrogen,
helium atoms will fuse to produce other heavier
elements like carbon, which will eventually sink
to the star's core. Meanwhile, the heat released
during this helium fusion is so strong that the
will star expand and vaporize all dust, rocks
and planets that orbit nearby. At this stage,
the star is called a "red giant." Ultimately, the
red giant will shed its external layers, exposing a dense, hot core about the size of Earth,
known as a "white dwarf."

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/

The ASN has a Las Vegas Chapter.
For information see:
http://www.astronomynv.org/vegas/

Artist's conception of GD 362 compared to
the planet Saturn.

Closely orbiting planets, asteroids, and dust
are not expected to survive the red-giant phase
of a Sun-like star's life, so astronomers were
shocked to find so much dust around the
white dwarf GD 362. According to Jura, GD
362 has been a white dwarf for approximately
900 million years, so surrounding dust should
have already been destroyed. He also notes that
astronomers were surprised to find chemical
elements heavier than hydrogen and helium
in GD 362's atmosphere, because these elements should have already sunk to the star's
core. When an abundance of heavy elements
were first found in GD 362's atmosphere in
2004, scientists were not sure where they
came from.
An explanation came in 2005, when two teams
of astronomers independently found evidence
for dust orbiting GD 362. Both groups argued
that the elements in the atmosphere came
from orbiting dust particles that rained onto
star, and was vaporized by the white dwarf 's
intense heat. However, astronomers did not
know where the dust came from.
Some astronomers predicted that the dust
circled the star similar to the way rings of debris
orbit Saturn. They believed that the ring of
dust around GD 362 came from a large asteroid
that had wandered too close to the star, and
was shredded by the white dwarf 's gravity.
Meanwhile, others suspected that dust grains
floated into the system from outer space and
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got pulled into GD 362's atmosphere.
According to Jura, new observations from
Spitzer provide direct evidence for the first
scenario. He notes that the silicates (sand-like
dust grains) in asteroids are very different from
the silicates randomly floating around the
universe. Using Spitzer's infrared spectrograph
instrument, Jura's team determined that the
silicates in GD 362's atmosphere resembled
the sand-like grains found in asteroids.
With Spitzer's Multiband Imaging Photometer (MIPS) instrument, Jura's team also
noticed that the dust disk surrounding GD
362 was confined, meaning they saw an end
to the dust disk.
"If this dust was floating in from the interstellar medium [or outer space] and falling
onto the star, then we would see a trail of dust
leading beyond this star system, the dust disk
shouldn't end. In the Spitzer observations, we
see that the dust is confined to a region close
to the star," said Jura.
Jura's paper on this topic was has been accepted by the Astronomical Journal. Other
authors of this work include Dr. Jay Farihi,
of the Gemini Observatory, Hawaii; and
Drs. Ben Zuckerman and Eric Becklin, also
of UCLA. Becklin led the Gemini North
observations that first discovered dust in GD
362's atmosphere. f

Hubble Pans Across
Heavens to Harvest
50,000 Evolving
Galaxies
(NASA/STScI) Several hundred images taken
with NASA's Hubble Space Telescope have been
woven together into a rich tapestry of at least
50,000 galaxies. The Hubble view is yielding
new clues about the universe's youth, from its
"pre-teen" years to young adulthood.
The snowstorm of galaxies in the Hubble
panorama does not appear evenly spread out.

Page 7

Some galaxies seem to be grouped together.
Others are scattered through space. This uneven
distribution of galaxies traces the concentration
of dark matter, an invisible web-like structure
stretching throughout space. Galaxies form
in areas rich in dark matter.
Among the discoveries so far in this galactic
tapestry are a giant red galaxy with two black
holes at its core; several new gravitational
lenses, galaxies whose gravity bends the light
from background galaxies into multiple images; and a rogues' gallery of weird galaxies
that should keep astronomers busy for a long
time trying to explain them.
Hubble's wide view, achieved by weaving together many separate exposures into a mosaic,
still only covers a comparatively small slice of
sky. The entire width of the image, in angular
size, is no bigger on the sky than the apparent
width of your finger held at arm's length. To
astronomers, however, this seemingly small
area is a big piece of celestial real estate.
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To cover even this much of the
sky, Hubble's Advanced Camera
for Surveys snapped more than 500
separate exposures, at 63 different
pointings, spread out over the course
of one year. The final mosaic is 21
images long by 3 images tall. (The
dimensions in degrees are about 1.1
by 0.15 degrees. For comparison,
the Moon is about 0.5° in angular
size).
"These images reveal a wealth
of galaxies at many stages of their
evolution through cosmic time," said
astronomer Anton Koekemoer of the
Space Telescope Science Institute in
Baltimore, Md., who combined all the Hubble
observations to create the final panoramic image, which contains over 3 billion pixels.
The Hubble observation is part of a larger
project to study galaxies in a moderately small
area of sky, which provides a representative
sample of the universe. The study, called
the All-wavelength Extended Groth Strip
International Survey (AEGIS), utilized four
orbiting telescopes and four ground-based
telescopes. The five-year project involved
the cooperation of more than 50 researchers
from around the world observing the same
small region of sky in the radio, infrared,
visible, ultraviolet, and X-ray regions of the
electromagnetic spectrum.
The Extended Groth Strip is named for
Princeton University physicist Edward Groth.
The project is jointly led by Sandra Faber,
professor of physics and astronomy at the
University of California at Santa Cruz, and
Marc Davis, professor of astronomy at the
University of California at Berkeley. "The goal
was to study the universe as it was when it was
about half as old as it is at present, or about 8
billion years ago, a time when youthful galaxies
undergoing active formation were becoming
quieter mature adults," said Davis.
The Hubble telescope images reveal a time
when galaxies were starting to reach their
mature shapes, looking like the nearby galax-
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ies we see today. A wide diversity of galaxies
can be seen throughout the images. Some
are beautiful spirals or massive elliptical galaxies like those seen in the nearby universe,
but others look like random assemblages of
material, the leftovers from violent mergers
of young galaxies. These resemble some of
the most distant, youngest galaxies observed,
AEGIS team members said.
Hubble may have spied tens of thousands
of galaxies, many of them odd and chaotic,
but other telescopes observing at wavelengths
other than the visible over wider areas have
pinpointed more extreme and exotic objects,
including supermassive black holes and energetic starburst galaxies.
In a summary paper recently posted online in the Astrophysical Journal Letters,
Davis and his colleagues note that AEGIS
is providing a unique combination of deep,
intensive observations over a comparatively
wide area, yielding large samples even of rare
types of galaxies. They contrast their work
with the Sloan Digital Sky Survey, which has
observed the local universe in great detail,
but focuses on only the last 2 billion years of
cosmic evolution. "As of this time, there is
no other region this large on the sky that has
been looked at so deeply in so many different
wavelengths," Faber said.
AEGIS provides many windows on this time
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of transition. Ultraviolet and long-wavelength
infrared light from newly born stars, observed
by the GALaxy Evolution eXplorer (GALEX)
and the Spitzer Space Telescope, respectively,
shows that stars were being formed at a much
higher rate than today. Shorter-wavelength
infrared light measures the total mass of the
stars in each galaxy, allowing astronomers to
see how galaxies grow larger over time, while
X-ray and radio observations by the Chandra
X-ray Observatory and the Very Large Array
in New Mexico, respectively, can reveal the
presence of powerful black holes at galaxies'
centers. f

New Panorama
Reveals More Than a
Thousand Black Holes
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The Astronomy
Store
The CCSN 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.

and provide insight into the environments in
(NASA/CXC) A new wide-field panorama which they occur.
reveals more than a thousand supermassive
Instead of staring at one relatively small
black holes in the centers of galaxies, some part of the sky for a long time, as with the
up to several billion times more massive than Chandra Deep Fields, two of the longest
the sun. This survey, taken in a region of the
Boötes constellation, involved 126 separate
Chandra exposures of 5,000-seconds each,
making it the largest contiguous field ever
obtained by the observatory. At 9.3 square
degrees, it is over 40 times larger than the
full moon seen on the night sky, which is
also shown in this graphic for scale. In this
image, the red represents low-energy X-rays,
green shows the medium range, and blue the
higher energy X-rays.
Material falling into these black holes at
high rates generates huge amounts of light
that can be detected in different wavelengths.
These systems are known as active galactic
nuclei, or AGN. When combined with data
from the Spitzer Space Telescope and Kitt
Peak's 4-meter Mayall and the MMT 6.5meter optical telescopes, these results give
astronomers a snapshot of a crucial period
when these monster black holes are growing,
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exposures obtained with the observatory,
and other concentrated surveys, this strategy
employed a technique that scanned a much
bigger portion with shorter exposures. Since
the biggest black holes power the brightest
AGN, they can be spotted at vast distances,
even with short exposures.
The survey gives a new test of a popular
model for AGN in which a supermassive black
hole is surrounded by a doughnut-shaped
region, or torus, of gas. An observer from
Earth would have their view blocked by this
torus by different amounts, depending on
the orientation of the torus, so some of the
nuclei will be obscured and some won't. This
study identified more than 600 obscured and
700 unobscured AGN, located between about
six to 11 billion light years from Earth. The
red sources are mostly unobscured AGN and
the green and blue sources are dominated by
obscured AGN. f

NASA Mars Rover
Churns Up Questions
With Sulfur-Rich Soil
(NASA/JPL) This panorama image shows
brightly colored soil which was churned up by
Spirit on its eastward drive toward the northwestern flank of 'McCool Hill'. This view is
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an approximately true-color rendering.
Some bright Martian soil containing lots of
sulfur and a trace of water intrigues researchers who are studying information provided
by NASA's Spirit rover.
"This material could have been left behind by water that dissolved these minerals
underground, then came to the surface and
evaporated, or it could be a volcanic deposit
formed around ancient gas vents," said Dr.
Ray Arvidson of Washington University, St.
Louis. He is the deputy principal investigator for NASA's twin Mars rovers, Spirit and
Opportunity.
Determining which of those two hypotheses
is correct would strengthen understanding of
the environmental history of the Columbia
Hills region that Spirit has been exploring
since a few months after landing on Mars
in January 2004. However, investigating the
bright soil presents a challenge for the rover
team, because the loose material could entrap
the rover.
The bright white and yellow material was
hidden under a layer of normal-looking soil
until Spirit's wheels churned it up while
the rover was struggling to cross a patch of
unexpectedly soft soil nearly a year ago. The
right front wheel had stopped working a week
earlier. Controllers at NASA's Jet Propulsion
Laboratory, Pasadena, Calif., were trying to
maneuver the rover backwards, dragging that
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wheel, to the north slope of a hill in order to
spend the southern-hemisphere winter with
solar panels tilted toward the sun.
Due to the difficulty crossing that patch,
informally named "Tyrone," the team chose
to drive Spirit to a smaller but more accessible
slope for the winter. Spirit stayed put in its
winter haven for nearly seven months. Tyrone
was one of several targets Spirit examined from
a distance during that period, using an infrared
spectrometer to check their composition. The
instrument detected small amounts of water
bound to minerals in the soil.
The rover resumed driving in late 2006
when the Martian season brought sufficient
daily sunshine to the solar panels. Some of
the bright soil from Tyrone was dragged to
the winter site by the right front wheel, and
Spirit spent some time measuring the composition and mineralogy of these materials. The
material is sulfur-rich and consists of sulfate
salts associated with iron, and likely calcium.
"These salts could have been concentrated
by hydrothermal liquid or vapor moving
through the local rocks," said rover science
team member Dr. Albert Yen, a geochemist at JPL. Two other patches of bright soil
uncovered by Spirit before Tyrone were also
sulfur-rich, but each had similarities to local
rock compositions that were different at the
three sites, suggesting localized origins.
Researchers will watch for more patches of
bright soil. "If we find them along fractures,
that would suggest they were deposited at
ancient gas vents," Arvidson said. "If they are
at the saddles between hills, that would suggest the deposits formed where groundwater
came to the surface."
Scientists are describing recent findings
by Spirit and Opportunity at the Lunar and
Planetary Science Conference this week in
League City, Texas.
Spirit has driven away from the Tyrone area
for a clockwise circuit around a plateau called
"Home Plate." Researchers want to learn more
about Home Plate, which Spirit visited briefly
in early 2006. They are checking a hypothesis
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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: CCSN
Foundation, Inc.) to:

The Planetarium - S1A
Community College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year unshared credit, free
		
admission for Friend & all guests.
that explosive volcanism, driven by the interaction of magma with water, formed Home
Plate and similar features.
Halfway around Mars, Opportunity is exploring clockwise around "Victoria Crater,"
a bowl about 800 meters (half a mile) across.
Cliff-like promontories alternate with more
gradually sloped alcoves around the scalloped
rim. The impact that dug the crater exposed
layers that had been buried.
"The images are breathtaking," said Dr.
Steve Squyres of Cornell University, principal
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investigator for the rovers. "Every promontory
we've seen has the kinds of layering expected
for ancient wind-blown sand deposits."
The layers consist of sulfate-rich sandstone
similar to other bedrock Opportunity has been
finding in Mars' Meridiani region for more
than three years. The minerals come from a
wet period in the region's ancient past. While
exploring Victoria's rim with Opportunity,
researchers have been on the lookout for rocks
that might have been tossed out from layers
deeper and older than the sulfates.
"We found one group of cobbles that were
clearly more resistant to erosion than the sulfate
blocks thrown out onto the rim," Squyres said.
"We checked the composition of one that we
called Santa Catarina. Our suspicion now is
that Santa Catarina is a piece of a meteorite."
That would be the fifth meteorite found by
the rovers.
More than three years into what was
planned as a three-month mission on Mars,
both Spirit and Opportunity remain in good
health, though with signs of aging. "The team
has learned how to drive Spirit very well with
just five wheels," said JPL's Dr. John Callas,
rover project manager. "We could accomplish
longer drives if there were more energy, but
Spirit's solar panels have gotten really dusty.
We would welcome another wind-related
cleaning event." It's about the same time of
year on Mars now as it was when winds blew
dust off Spirit and its solar panels in 2005,
increasing energy output.
JPL, a division of the California Institute
of Technology, Pasadena, manages the Mars
Exploration Rover project for NASA's Science
Mission Directorate. f
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Opportunity's
Odometer Reaches
Ten Kilometers!
(NASA/JPL) In this black and white image, the large Victoria Crater is in the middle
background. The rims are really the only
visible part of the crater. On the right-hand
side of the image the edges of Opportunity's
solar panels can be seen. Behind the rover
are its wheel tracks, leading away from the
massive crater.
Six miles is likely far less than the average
Earth-bound driver's daily commute, but it
equates to nearly 17 times the distance Opportunity was to cover in its mission! And,
keep in mind, Opportunity hasn't had the
benefit of a mechanic or routine hardware
maintenance.
Opportunity mission manager Byron Jones
said, "This is another significant milestone for
Opportunity, and yet another testimony to the
outstanding work done by our development
and operations teams."
After nearly two years of driving (with many
obstacles and exciting stops along the way),
Opportunity now stands on Victoria Crater's
rim capturing some of the most stunning
martian vistas ever seen. But, as principal
investigator Steve Squyres points out, "we're
not just there for the scenery. This thing
provides a deeper, broader window into the
subsurface of Mars and exposes more rocks
than anything we could possibly hope to find
with this vehicle. So, we've got this geologic
treasure trove that we're just barely beginning
to explore now." f
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Month in
History
May
1: Boulder Dam completed, 1935
1: Supernova discovered in China in 1006.
1: In 1949, Gerard Kuiper discovered Neptune’s
moon Nereid.
4: In 1988, the Pepcon rocket fuel plant in
Henderson, NV, exploded, rattling Las Vegas
with a Richter 3.5 shockwave.
5: The launch of Mercury 3 with a Redstone
rocket in 1961. This mission carried Alan
Shepard, on a suborbital trip into space
that lasted about 15 minutes.
8: The Spanish explorer Hernando de Soto
was the first European to navigate through
the Mississippi Delta to discover the Mississippi River in 1541 near the present site
of Memphis.
8: The first color, transatlantic television
transmission was accomplished with the
Telstar 2 satellite in 1963.
9: Admiral Richard Byrd became the first
person to complete an aerial crossing of the
North Pole in 1926. He made the round
trip flight from Spitzbergen Island in a
three-engined Fokker aircraft.
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10:
On this date in 1869 from Promontory Summit northwest of Ogden, Utah, a
single telegraphed word, “done,” signaled
to the nation the completion of the first
transcontinental railroad.
11: Albert Einstein’s General Theory of
Relativity was presented for the first time
in Germany in 1916.
14: The Skylab 1 mission put the first US
space station in orbit in 1973 . Damage to
the solar panels and thermal shield during
launch delayed the occupation of the station. Skylab was launched with a Saturn
V rocket similar to that used in the Apollo
moon missions.
17: The English astronomer Joseph Lockyer,
who discovered Helium in the spectrum
of the sun in 1868 (27 years before it was
found on the earth), was born on this date
in 1836.
20: The Portuguese navigator Vasco da Gama
was the first to demonstrate a sea route to
India around the southern tip of Africa
in 1498.
25: President John F. Kennedy, in 1961, declared the national goal of landing a man
on the moon and returning him safely to
earth before the end of the decade.
29: One aspect of Einstein’s General Theory
of Relativity was tested during a British
solar eclipse expedition in 1919. The gravitational field of the sun was demonstrated
to bend starlight passing near the sun as
predicted. 

Give a Star
A popular service of The CCSN 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

Neptune. Neptune, in Capricornus, is rising
about an hour before Uranus. The waning
crescent moon rises just after Neptune on
the morning of May 10.
Dwarf Planets. (At mid-month - 15th)

All times are Pacific Daylight Time. Rise and Planet
set times are for the astronomical horizon at Pluto
Ceres
Las Vegas or Reno as noted.
Eris

The Planets
Mercury. At the end of the month, Mercury
is setting in the west over an hour after the
sun. Greatest Eastern Elongation (23°)
occurred June 2. Early in the month, it is
too close in direction to the sun to be seen.
Superior conjunction on the far side of the
sun occurs on May 2.
Venus. Venus, moving from Taurus into
Gemini on May 7, is very prominent in
the evening sky setting in the west nearly
three hours after the sun.
Mars. Mars, in Aquarius at the beginning of
the month, crosses into Pisces, then Cetus
and back into Pisces by the end of the month.
The waning crescent moon passes north of
Mars on May 12. Look for the red planet
in the early morning before dawn.
Jupiter. Jupiter, in Ophiuchus, is rising in the
late evening. Look for the waning gibbous
moon to rise just to the right of Jupiter on
the evening of May 5. Opposition (Jupiter
directly opposite the sun) will occur on
June 5.
Saturn. Saturn, in the constellation of Leo,
is in the south in the evening. The first
quarter moon sets with Saturn shortly after
midnight on the morning of May 23.
Uranus. Uranus is rising in the east before the
sun. It is in the constellation of Aquarius.
Look for it a bit to the west of Mars.

May

Constellation
Sagittarius
Cetus
Cetus

Transit
3:03 am (37°)
10:30 am (46°)
10:48 pm (49°)

All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least 12"
diameter. Eris ("EE-ris", formerly 2003 UB313),
like most Trans-Neptunian objects, requires a
professional sized telescope. Transit time and
altitude (from Las Vegas) is when the object is
at its highest in the southern sky. f

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

May 2
May 9
May 16
May 23
May 31

3:09 am pdt
9:27 pm
12:27 pm
2:03 pm
8:04 pm

Apogee
Perigee
Apogee

Apr. 30
May 15
May 27

3:58 am pdt
8:11 am
3:02 pm
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2007
The Sun

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

Las Vegas

Sunrise
5:49 am pdt
5:46
5:43
5:40
5:37
5:35
5:33
5:31
5:29
5:27
5:26

Sunset
7:26 pm pdt
7:29
7:32
7:34
7:37
7:39
7:41
7:44
7:46
7:48
7:50
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The Sun

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

Meteor Shower
On the night of May 4/5, the Eta Aquarid
meteor shower will reach its peak. At its peak,
this shower typically produces about 10-15
meteors per hour. This is not a particularly
rich shower. The waning gibbous moon will
interfere with observing this shower as it will
be up during the best viewing time. Adding
sporadic meteors that are not part of the
shower, the typical observer can expect over
20 meteors per hour during this shower.
Shower meteors are caused by particle
entering the earth's atmosphere on paths
parallel to each other. While these meteors
can be seen anywhere in the sky, there paths
trace back to a common direction making
them appear to radiate outward from this
"vanishing point."
Sporadic meteors are the random meteors
that occur all of the time. They can be seen
anywhere in the sky traveling any direction.
On the average, about 10 sporadic meteors can
be seen each hour on any night of the year.
The particles from this shower are associated
with Comet Halley. They follow the same path
as the comet and are thought to be material
ejected from the comet. As seen in the sky,
the meteors seem to radiate outward from
a point near the star Eta Aquarii, giving the
name to the shower.
In the Fall, the Orionid shower is caused by

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

Reno

Sunrise
6:01 am pdt
5:58
5:54
5:51
5:48
5:45
5:43
5:40
5:39
5:37
5:35

Sunset
7:51 pm pdt
7:54
7:57
8:00
8:03
8:06
8:08
8:11
8:13
8:16
8:18

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

the same stream as the earth crosses it again
in five months.
The best conditions for observing meteors
are found by traveling away from the city where
the sky is dark. More meteors are seen after
midnight when you are on the leading side of
the earth as it travels around the sun.
When possible, observe meteors at times
when the moon is below the horizon. The
moon provides additional light in the sky that
can impede meteor viewing.
This year, there is no best viewing period as
the moon will rise in mid-evening and still be
in the sky at twilight.
Astronomical twilight is when the sun is 18°
below the horizon. There is no significant dawn
visible. Nautical twilight is when the sun is 12°
below the horizon and dawn is visible in the
east, but the brighter stars are still easily seen.
In early May, 2006, this occurs a little after 5
am. Civil twilight occurs when the sun is 6°
below the horizon (about 5:40 am) and no
stars are easily visible. Civil twilight is bright
enough to preclude artificial lighting.
While meteors can be seen anywhere in the
sky during the shower, the meteors are more
easily viewed near the overhead point. With
this shower, the greatest numbers are likely to
be viewed in the early morning hours before
dawn when the radiant point for the shower
is high in the sky. 

Now Playing
In Las Vegas

In Reno

New
Horizons

Ultimate
Universe

and

Sky Watch
Saturday Matinee
Mystery of the Missing Seasons

and

Mystery of the
Nile

The CCSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CCSN President: Dr. Richard Carpenter
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Bret Whipple - Chair, Dr. Jack Lund Schofield
- Vice Chair, Mark Alden, Dr. Stavros Anthony, Cedric Crear, Thalia Dondero,
Dorothy Gallagher, Jason Geddes, Ronald Knecht, James Dean Leavitt, Howard
Rosenberg, Steve Sisolak and Michael Wixom

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

Community College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4296

University of Nevada
1650 N. Virginia Street
Reno, NV 89557-0010

http://www.ccsn.edu/planetarium/

http://planetarium.unr.edu/

