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Phoenix Spacecraft
Lands on Mars
(NASA/JPL) NASA's Phoenix spacecraft
landed in the northern polar region of Mars
May 25 to begin three months of examining
a site chosen for its likelihood of having
frozen water within reach of the lander's
robotic arm.
Radio signals received at 4:53:44 p.m. Pacific
Time confirmed the Phoenix Mars Lander
had survived its difficult final descent and
touchdown 15 minutes earlier. The signals
took that long to travel from Mars to Earth
at the speed of light.
Mission team members at NASA's Jet
Propulsion Laboratory, Lockheed Martin
Space Systems and the University of Arizona,
Tucson, cheered confirmation of the landing
and eagerly awaited further information from
Phoenix later tonight.
Among those in the JPL control room was
NASA Administrator Michael Griffin, who
noted this was the first successful Mars landing
without airbags since Viking 2 in 1976.
"For the first time in 32 years, and only the
third time in history, a JPL team has carried
out a soft landing on Mars," Griffin said. "I
couldn't be happier to be here to witness this
incredible achievement."
During its 422-million-mile flight from
Earth to Mars after launching on Aug. 4, 2007,
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Phoenix relied on electricity from solar panels
during the spacecraft's cruise stage. The cruise
stage was jettisoned seven minutes before the
lander, encased in a protective shell, entered
the Martian atmosphere. Batteries provided
electricity until the lander's own pair of solar
arrays spread open.
"What a thrilling landing! But the team is
waiting impatiently for the next set of signals
that will verify a healthy spacecraft," said Peter
Smith of the University of Arizona, principal
investigator for the Phoenix mission. "I can
hardly contain my enthusiasm. The first
landed images of the Martian polar terrain
will set the stage for our mission."
Another critical deployment was the first
use of the 7.7-foot-long robotic arm on
Phoenix, which was not attempted for two
days. Researchers will use the arm during
the mission to get samples of soil and ice into
laboratory instruments on the lander deck.
The signal confirming that Phoenix had
survived touchdown was relayed via Mars
Odyssey and received on Earth at the Goldstone,
Calif., antenna station of NASA's Deep Space
Network.
Phoenix uses hardware from a spacecraft built
for a 2001 launch that was canceled in response
to the loss of a similar Mars spacecraft during
a 1999 landing attempt. Researchers who
proposed the Phoenix mission in 2002 saw the
unused spacecraft as a resource for pursuing a
new science opportunity. Earlier in 2002, Mars
Odyssey discovered that plentiful water ice lies
just beneath the surface throughout much of
high-latitude Mars. NASA chose the Phoenix
proposal over 24 other proposals to become
the first endeavor in the Mars Scout program
of competitively selected missions. See the
following articles for more details. f
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Phoenix Road to Mars

(NASA/JPL) When NASA's Phoenix Mars
Lander descended to the surface of the Red
Planet on May 25, few were watching as closely
as the men and women who have spent years
planning, analyzing and conducting tests to
prepare for the dramatic and nerve-wracking
event known as EDL: Entry, Descent and
Landing. For after all their hard work, they
know that landing on Mars is not a walk in
the park. Less than 50% of all previous lander
missions have made it safely to the surface.
Like all missions, Phoenix was motivated by
the potential science rewards. With its robotic
arm, Phoenix is the first mission to reach out
and touch water ice in Mars’ north polar
region. The mission will study the history
of the water in the ice, monitor weather of
the polar region, and investigate whether the
subsurface environment in the far-northern
plains of Mars has ever been favorable for
sustaining microbial life.
Much of the Phoenix spacecraft already
sat in secure storage when, in 2003, NASA
selected it over other proposals to fly to Mars.
Phoenix's main systems were designed and built
for launch as the Mars Surveyor 2001 Lander,
but that mission was canceled in February
2000, after the loss of a similar spacecraft,
the Mars Polar Lander, during its arrival at
Mars in 1999.
The team that proposed the Phoenix mission,
led by Peter Smith of the University of Arizona,
developed a plan to bring the spacecraft out
of storage, thoroughly analyze and test it,
resolve all known problems, and add upgrades
so it could pursue a new set of science goals.
The spacecraft heritage of the 2001 lander,
derived from the "faster, better, cheaper" era,
brought with it opportunities, along with
several challenges.
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.
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Phoenix Project Manager Barry Goldstein of
NASA's Jet Propulsion Laboratory, Pasadena,
Calif., discussed the team's approach to
adapting a pre-built spacecraft for this mission,
instead of developing one from scratch: "One
consequence of having so much of the hardware
in place from the start was that we could
focus our resources into testing and analysis.
We evaluated the robustness of the vehicle
to perform the mission we designed, most
notably the entry, descent and landing."
The team first focused on correcting
all the vulnerabilities identified by earlier
investigations into the loss of the Mars Polar
Lander. "That wasn't enough," Goldstein
said. "We eventually identified and mitigated
more than a dozen other potential issues
with the spacecraft that could have had dire
consequences." Extensive testing and analysis
also identified concerns that could have
affected the lander, solar array deployment,
and its science instruments after arrival on
the Martian surface. However, an acceptable
amount of risk still existed, for example, most
hardware was at least 8 to 10 years old, and
certain subsystems had no redundancy during
the entry, descent and landing.
Goldstein said, "We’ve done everything we can
to lower the risks of this mission to acceptable
levels, but in no way does that mean we’ve
eliminated all risk. Planetary exploration is
risky by its very nature, and there are numerous
challenges ahead of us, the first of which is
entry, descent and landing."
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Here are descriptions of five examples of
problematic hardware and resolutions resulting
from the extensive work done by the Phoenix
engineering and science team.
Phoenix uses a radar system initially designed
as an altimeter for fighter jets. During the final
minutes before landing, after the spacecraft
had jettisoned its heat shield, Phoenix was to
rely on the radar for information about not
just the altitude, but also the descent velocity
and the horizontal velocity. The onboard
computer used that information several times
per second to adjust the firing of 12 descent
thrusters.
Using the radar for this novel purpose
required a tremendous amount of testing,
"We did more than 60 hours of flight testing,
including 72 different drops at three sites with
different geological characteristics," said David
Skulsky, a JPL engineer on the Phoenix team.
That's more radar flight testing than all previous
NASA Mars missions combined."
Radar tests also included custom-developed
simulations of performance under Martian
conditions. Running one of those simulator
tests just four months before the spacecraft
was due to be delivered to Florida for launch,
Curtis Chen, a JPL radar engineer, noticed some
strange behavior. Analysis confirmed that,
under some circumstances, the radar could
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be confused by the jettisoned heat shield.
JPL's Dara Sabahi, chief engineer for
Phoenix, said, "If this occurred in flight, the
spacecraft would think it was much closer to
the ground than it actually was. It would be
a guaranteed failure."
Once the testing had revealed the potential
problem, engineers designed a relatively
simple solution using adjustments related
to the timing of radar pulses. However, the
schedule was tight, and additional flight tests
were needed to be sure that fixing that issue
had not created others. "We worked all the way
to launch on the testing, and even did more
testing after launch to be sure we understood
the performance," Sabahi said.
In addition, NASA formed a Radar
Independent Review Team of key radar experts
to evaluate the activities of the Phoenix team
working with the radar. The review team was
chartered to determine if the radar had been
properly characterized, if the important risks
associated with its performance have been
identified, mitigated, and that unmitigated
residual radar risks represented a low risk
to the mission. The Phoenix team followed
all recommendations from the Independent
Review Team. The review team endorsed the
approach taken by the project to resolve all
anomalies. They concluded that the probability
for a successful landing on Mars under radar
guidance was comparable to or better than
that of prior missions.
The lander separated from its parachute
about 40 seconds before reaching the ground.
Thrusters began firing half a second later and
continued pulsing all the way to the surface,
controlling both vertical and horizontal
velocity, plus the spacecraft's orientation.
"We did some analysis that showed there was
a three-to-five percent chance, depending on
wind conditions, that the lander would have
some kind of re-contact with the parachute,"
said Rob Grover, chief of the Phoenix entry,
descent and landing team at JPL. "The worst
situation would be to have the parachute come
down right on top of the lander and prevent
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deployment of the solar arrays."
Rather than rely on the odds against such an
occurrence, engineers designed a maneuver for
the lander to avoid the parachute. Horizontal
motion identified by the radar while the lander
is still connected to the parachute indicated
wind direction and speed. If the wind was
strong, the parachute would blow away on its
own. If the wind was weak, the lander would
use its thrusters after separating from the
parachute to push itself upwind, away from
the falling parachute.
The robotic arm on Phoenix uses four
electric motors from the same lot of 211
motors originally purchased for NASA's
Mars Exploration Rover project. Fifty of the
motors were sent to Mars on rovers Spirit and
Opportunity. Of the remaining motors, later
testing identified two whose brushes were
broken. Motor brushes provide electrical
contact between moving and stationary parts
of the motor. The brushes in these motors
are solid pieces of a special mixture of copper,
graphite and molybdenum made for Martian
conditions.
The motors installed on the Phoenix
spacecraft had been tested and showed no
trouble. In addition, their counterparts on
Spirit and Opportunity have far outperformed
their design life under stressful real-Mars
conditions. For the Phoenix team, the issue
was how to assess whether the two broken
brushes were enough reason not to rely on
the motors in the robotic arm. Goldstein,
the Phoenix project manager, said, "We did
not rest on these motors' excellent track
record with Spirit and Opportunity. We did
our own testing."
The Phoenix project put the arm motors
through additional testing and also turned to the
NASA Engineering and Safety Center, a resource
created for providing just such assistance
with independent analysis of engineering
issues related to risk for NASA projects. The
Phoenix team followed recommendations from
a review team formed by the center. These
recommendations included using sensors to
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monitor any jarring of the motors during
transportation of Phoenix from Denver, where
it was built by Lockheed Martin Space Systems,
to Florida for launch.
Central to the design of the Phoenix mission
is the intent to dig to an icy layer under the
surface and deliver some of the ice-rich soil
to a small laboratory on the deck of the
lander. That icy soil will probably be as hard
as concrete.
The original design for the scoop at the end
of the arm had three sets of metal blades for
cutting and scraping to loosen enough icy soil
to sample. The Phoenix team ran tests using
sample materials as tough as those expected
on Mars.

JPL engineer Lori Shiraishi said, "We found it
took four to six hours to get enough material,
but you are also fighting sublimation of the
ice. The ice would be disappearing by the
time you are trying to pick it up."
In 2005, the team began working on an
alternative design to loosen and collect an icy
sample more quickly. JPL's Gregory Peters
came up with the idea of a motorized rasp to
replace one of the sets of blades. Honeybee
Robotics Spacecraft Mechanisms Corp., New
York, built and tested the redesigned scoop.
The rasp uses a tile-cutting bit lowered at an
angle through a slot in the bottom of the scoop.
Tests indicated the system could loosen and
lift and deliver an icy sample in about half an
hour, which is believed to be quick enough to
outrun sublimation of the exposed ice under
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Martian atmospheric conditions.
The Phoenix team tested all of the lander's
science instruments extensively. One that sniffs
vapors generated from heating samples of soil
and ice will be checking for organic molecules.
Most carbon-containing chemicals are called
organics. Organic chemicals can be present
without life, but they are an essential ingredient
for life as we know it. Testing made clear that
this instrument, the Thermal and Evolved-Gas
Analyzer, is sensitive enough to detect the trace
amounts of organics that are likely to come
from Earth aboard the lander.
"We want to be able to determine whether
we're just seeing organics we brought along
with us," said William Boynton of the University
of Arizona, Tucson, lead scientist for this
instrument.
The university assembled a meeting of
organic chemists from around the country
in 2005 for a discussion of how to prepare
for analyzing the data from Phoenix. From
that workshop came a recommendation for
Phoenix to carry "blank" material specially
made to be as free of carbon as possible, for
use as an experimental control for comparison
with samples of Martian soil and ice.
The Phoenix team assessed various
possibilities for the blank material. The lander
is carrying a block of a custom-made, verylow-carbon ceramic product from Corning
Inc. During operations at the landing site, the
powered rasp will be able to produce shavings
from the blank for analysis. The results will
help scientists interpret whether any organics
found during analysis of Martian samples
actually came from those samples.
There are many other examples of how
the Phoenix mission has identified concerns
through testing and analysis, and then resolved
them.
Goldstein said, "I can't guarantee success.
We are in the business of taking risks, doing
things that are very difficult. However, I am
confident that we have a world-class team
that has dug as deep as it could to find any
problems." f
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'Dodo' and 'Baby Bear'
Trenches
(NASA/JPL) NASA's Phoenix Mars Lander's
Surface Stereo Imager took this image on
Sol 14 (June 8, 2008), the 14th Martian day
after landing. It shows two trenches dug by
Phoenix's Robotic Arm.
Soil from the right trench, informally
called "Baby Bear," was delivered to Phoenix's
Thermal and Evolved-Gas Analyzer, or TEGA,
on Sol 12 (June 6). The following several
sols included repeated attempts to shake the
screen over TEGA's oven number 4 to get fine
soil particles through the screen and into the
oven for analysis.
The trench on the left is informally called
"Dodo" and was dug as a test.
Each of the trenches is about 9 centimeters
(3 inches) wide. This view is presented in
approximately true color by combining separate
exposures taken through different filters of
the Surface Stereo Imager.
The Phoenix Mission is led by the University
of Arizona, Tucson, on behalf of NASA. Project
management of the mission is by NASA's
Jet Propulsion Laboratory, Pasadena, Calif.
Spacecraft development is by Lockheed Martin
Space Systems, Denver. f
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Phoenix Lander has an
Oven Full
(NASA/JPL) NASA's Phoenix Mars Lander
has filled its first oven with Martian soil. "We
have an oven full," Phoenix co-investigator Bill
Boynton of the University of Arizona, Tucson,
said. "It took 10 seconds to fill the oven. The
ground moved."
Boynton leads the Thermal and Evolved-Gas
Analyzer instrument, or TEGA, for Phoenix.
The instrument has eight separate tiny ovens
to bake and sniff the soil to assess its volatile
ingredients, such as water.
The lander's Robotic Arm delivered a partial
scoopful of clumpy soil from a trench informally
called "Baby Bear" (See article on Page 5) to
the number 4 oven on TEGA June 6, which
was 12 days after landing.
A screen covers each of TEGA's eight
ovens. The screen is to prevent larger bits of
soil from clogging the narrow port to each
oven so that fine particles fill the oven cavity,
which is no wider than a pencil lead. Each
TEGA chute also has a whirligig mechanism
that vibrates the screen to help shake small
particles through.
Only a few particles got through when the
screen on oven number 4 was vibrated on
June 6, 8 and 9.
Boynton said that the oven might have filled
because of the cumulative effects of all the
vibrating, or because of changes in the soil's
cohesiveness as it sat for days on the top of
the screen.
"There's something very unusual about this
soil, from a place on Mars we've never been
before," said Phoenix Principal Investigator
Peter Smith of the University of Arizona. "We're
interested in learning what sort of chemical
and mineral activity has caused the particles
to clump and stick together."
Plans prepared by the Phoenix team for
the lander's activities on June 12 included
sprinkling Martian soil on the delivery port
(Image at right) for the spacecraft's Optical

This is a computer-aided drawing of the Thermal and Evolved-Gas Analyzer, or TEGA, on
NASA's Phoenix Mars Lander.

Microscope and taking additional portions
of a high-resolution color panorama of the
lander's surroundings.
The Phoenix mission is led by Peter Smith
at the University of Arizona with project
management at JPL and development
partnership at Lockheed Martin, Denver.
International contributions come from the
Canadian Space Agency; the University of
Neuchatel, Switzerland; the universities of
Copenhagen and Aarhus, Denmark; Max
Planck Institute, Germany; and the Finnish
Meteorological Institute. f
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New Red Spot Appears
on Jupiter
(NASA/STScI) In what's beginning to look
like a case of planetary measles, a third red spot
has appeared alongside its cousins, the Great
Red Spot and Red Spot Jr., in the turbulent
Jovian atmosphere.
This third red spot, which is a fraction of
the size of the two other features, lies to the
west of the Great Red Spot in the same latitude
band of clouds.
The new red spot was previously a white
oval-shaped storm. The change to a red color
indicates its swirling storm clouds are rising
to heights like the clouds of the Great Red
Spot. One possible explanation is that the red
storm is so powerful it dredges material from
deep beneath Jupiter's cloud tops and lifts it
to higher altitudes where solar ultraviolet
radiation, via some
unknown chemical
reaction, produces
the familiar brick
color.
Detailed analysis
of the visible-light
images taken by
Hubble's Wide Field
Planetary Camera
2 on May 9 and 10,
and near-infrared
adaptiveopticsimages
taken by the W.M.
Keck telescope on
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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.
May 11, is revealing
the relative altitudes
of the cloud tops of
the three red ovals.
Because all three oval
storms are bright
in near-infrared
light, they must be
towering above the
methane in Jupiter's
atmosphere, which
absorbs the Sun's
infrared light and so
looks dark in infrared
images.
Turbulence and storms first observed on
Jupiter more than two years ago are still raging,
as revealed in the latest pictures. The Hubble
and Keck images also reveal the change from
a rather bland, quiescent band surrounding
the Great Red Spot just over a year ago to
one of incredible turbulence on both sides
of the spot.
Red Spot Jr. appeared in spring of 2006.
The Great Red Spot has persisted for as long
as 200 to 350 years, based on early telescopic
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observations. If the new red spot and the Great
Red Spot continue on their courses, they will
encounter each other in August, and the small
oval will either be absorbed or repelled from
the Great Red Spot. Red Spot Jr. which lies
between the two other spots, and is at a lower
latitude, past the Great Red Spot in June.
The Hubble and Keck images may support
the idea that Jupiter is in the midst of global
climate change, as first proposed in 2004
by Phil Marcus, a professor of mechanical
engineering at the University of California,
Berkeley. The planet's temperatures may
be changing by 15 to 20 degrees Fahrenheit.
The giant planet is getting warmer near the
equator and cooler near the South Pole. He
predicted that large changes would start in the
southern hemisphere around 2006, causing
the jet streams to become unstable and spawn
new vortices.
The Hubble team members are Imke de Pater,
Phil Marcus, Mike Wong and Xylar Asay-Davis
of the University of California, Berkeley, and
Christopher Go of the Philippines. The Keck
team members were de Pater, Wong, and Conor
Laver of the University of California, Berkeley,
and Al Conrad of the Keck Observatory. f

White Dwarf Lost in
Planetary Nebula
(NASA/STScI) Call it the case of the missing
dwarf.
A team of stellar astronomers is engaged in
an interstellar CSI (crime scene investigation).
They have two suspects, traces of assault and
battery, but no corpse.
The southern planetary nebula SuWt 2 is
the scene of the crime, some 6,500 light-years
from Earth in the direction of the constellation
Centaurus.
SuWt 2 consists of a bright, nearly edgeon glowing ring of gas. Faint lobes extend
perpendicularly to the ring, giving the faintest
parts of the nebula an hourglass shape.
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These glowing ejecta are suspected to have
been energized by a star that has now burned
out and collapsed to a white dwarf. But the
white dwarf is nowhere to be found.
The mystery deepened when researchers
obtained ultraviolet observations in the early
1990's with NASA's International Ultraviolet
Explorer satellite, expecting to see signs of
a faint but very hot star. But no ultraviolet
radiation was detected.
Instead, at the center of the nebular ring are
two suspicious characters: a pair of tightly
bound stars that whirl around each other
every five days, neither one of which is a white
dwarf. These stars are hotter than our Sun
(their spectral class is A) but they are still not
hot enough to make the nebula glow. Only a
flood of ultraviolet radiation, such as that from
the missing white dwarf, could do that.
The study is being conducted by Katrina
Exter and Howard Bond of the Space Telescope

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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Science Institute in Baltimore, Md. and a team
of British and American colleagues. Their
extensive photometry and spectroscopy of
the binary show that both stars are larger than
main-sequence stars of their masses. This may
imply that they have started to evolve toward
becoming red giants. Both stars also appear
to be rotating more slowly than expected; they
would be expected to always be facing the same
sides toward each other, but they do not.
The astronomers suggest a simple explanation
for the facts at the scene: the stars at the center
of SuWt 2 were born as a family of three,
with the A stars circling each other tightly
and a more massive star orbiting further
out. This allowed room for the massive star
to evolve to become a red giant, which only
then engulfed the pair of A stars. Trapped
inside the red giant in what astronomers call
a "common envelope," the pair spiraled down
toward the core, causing the envelope to spin
faster. Eventually, the outer layers of the red
giant were ejected in the plane of the orbit,
producing the ring-shaped nebula seen today.
The unusually slow spins of the two A stars
may have been another consequence of their
victimization by their massive sibling.
The ground-based observations were
obtained with telescopes at the Cerro Tololo
Inter- American Observatory, Chile; the New
Technology Telescope at the European Southern
Observatory, Chile; the Anglo-Australian
Telescope, Australia; and the South African
Astronomical Observatory.
Ultraviolet radiation from the exposed hot
core of the red giant would have caused the
nebula to glow. If the giant's core were of
high enough mass, it would then shrink and
cool off rapidly to a faint white dwarf, which
might explain its current invisibility.
Their results were presented at the 212th
meeting of the American Astronomical Society
in St. Louis, Mo. Other members of the team
are Keivan Stassun (Vanderbilt University,
Tenn.), Pierre Maxted and Barry Smalley (Keele
University, UK), and Don Pollacco (Queen's
University, UK). f
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Coma Cluster of
Galaxies
(NASA/STScI) NASA's Hubble Space
Telescope captures the magnificent starry
population of the Coma Cluster of galaxies,
one of the densest known galaxy collections
in the universe.
The Hubble's Advanced Camera for Surveys
viewed a large portion of the cluster, spanning
several million light-years across. The
entire cluster contains
thousands of galaxies in
a spherical shape more
than 20 million lightyears in diameter.
Also known as Abell
1656, the Coma Cluster
is over 300 million
light-years away. The
cluster, named after its
parent constellation
Coma Berenices, is
near the Milky Way's
north pole. This places
the Coma Cluster in an
area unobscured by dust
and gas from the plane
of the Milky Way, and
easily visible by Earth
viewers.
Most of the galaxies that inhabit the central
portion of the Coma Cluster are ellipticals.
These featureless "fuzz-balls" are pale goldish
brown in color and contain populations of old
stars. Both dwarf, as well as giant ellipticals, are
found in abundance in the Coma Cluster.
Farther out from the center of the cluster
are several spiral galaxies. These galaxies have
clouds of cold gas that are giving birth to new
stars. Spiral arms and dust lanes "accessorize"
these bright bluish-white galaxies that show
a distinctive disk structure.
In between the ellipticals and spirals is a
morphological class of objects known as
S0 (S-zero) galaxies. They are made up of
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older stars and show little evidence of recent
star formation; however, they do show some
assemblage of structure, perhaps a bar or a
ring, which may give rise to a more disk-like
feature.
This Hubble image consists of a section of
the cluster that is roughly one-third of the
way out from the center of the cluster. One
bright spiral galaxy is visible in the upper
left of the image. It is distinctly brighter and
bluer than galaxies surrounding it. A series
of dusty spiral arms appears reddish brown

against the whiter disk of the galaxy, and
suggests that this galaxy has been disturbed
at some point in the past. The other galaxies
in the image are either ellipticals, S0 galaxies,
or background galaxies far beyond the Coma
Cluster sphere.
The data of the Coma Cluster were taken as
part of a survey of a nearby rich galaxy cluster.
Collectively they will provide a key database
for studies of galaxy formation and evolution.
This survey will also help to compare galaxies
in different environments, both crowded
and isolated, as well as to compare relatively
nearby galaxies to more distant ones (at higher
redshifts). f
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Month in
History
August
1: American astronomer Maria Mitchell
was born in 1818. She was a Professor of
Astronomy at Vassar College and the first
woman elected to the American Academy of
Arts and Sciences, the American Association
for the Advancement of Science, and the
American Philosophical Society.
3: Christopher Columbus launched his first
voyage of discovery that found the New
World in 1492.
4: Apollo 15 was the first manned mission to
leave an 80-pound sub-satellite in orbit
of the moon in 1971. The small satellite
measured magnetic fields, charged particle
densities and gravitational anomalies.
5: Neil Armstrong, the first person to walk on
the moon, was born in 1930.
7: The first remote image of the earth was
returned by a satellite in 1959.
7: A team of scientists announced the discovery
of possible fossil micro-organisms in the
Martian meteorite ALH84001 in 1997. The
meteorite was discovered in the Allen Hills
region of Antarctica in 1984.
11: Asaph Hall discovered the outer-most
satellite of Mars, Deimos, in 1877.
13: Anders Jonas Ångstrom, the Swedish
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physicist and spectroscopist, was born
in 1814. The Ångstrom Unit, which has
a length of one tenth of a nanometer is
named for him.
17: Asaph Hall discovered the innermost
satellite of Mars, Phobos, in 1877.
19: John Flamsteed, the first Astronomer
Royal of Britain, was born on this day in
1646. He is responsible for a numerical
method of star designation called Flamsteed
numbers.
19: The first flight of an unmanned hot air
balloon occurred in France in 1783. This
was a test by the Montgolfier brothers
prior to their successful manned flight
later that year.
19: Orville Wright was born in 1871. Orville and
his brother Wilbur built the first successful
heavier than air flying machine.
20: Voyager 2 was launched on its journey
into the outer solar system in 1977.
21: Gordon Cooper became the first person to
fly in space for the second time on Gemini
5 in 1965. His first trip into space was on
Mercury 9 in 1963.
23: Lunar Orbiter 7 returned the first image
of the earth from the vicinity of the moon
in 1966.
24: Voyager 2 returned the first close-up
images of Neptune during its flyby of that
world in 1989.
29: Copernicus completed his seminal work,
De revolutionibus orbium coelestium, in
1541. It was sent to a printer in Nürnberg
where it was published in early 1543, shortly
before his death. 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.

onOrbit
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Sky
Calendar

in the evening sky rising more than an
hour ahead of Uranus. Neptune reaches
opposition (opposite the sun) on August
15 when it will be rising at sunset.
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. Mercury is low in the evening sky
late this month setting shortly after the
sun. Superior conjunction (far side of the
sun) occurred on July 29. Greatest eastern
elongation (27°) will be on Sept. 11.

August

Constellation
Sagittarius
Cancer
Cetus

Transit
9:14 pm (33°)
11:25 am (75°)
5:03 am (46°)

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) are when the object
is at its highest in the southern sky. f

Venus. Towards the end of the month, Venus
will be low in the west after sunset. It will
be prominent in the evening sky for the
rest of the year. On the evening of August
13, look for Saturn and Mercury close-by
The Moon
to the lower right and Mars a bit further
Each day the moon rises about one hour
away to the upper left from Venus. The
later than the day before. The New Moon (not
declining dusk will make this a challenging
visible) is in the direction of the sun and rises
observation.
and sets with the sun. The first quarter moon
Mars. Mars passes from Leo into Virgo on rises at about noon and sets near midnight.
Aug. 8 and is setting in the west in the The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
early evening.
last quarter moon rises near midnight and
Jupiter. Jupiter, in Sagittarius, is rising in the sets near noon. Perigee is when the moon is
southeast in the early evening. Opposition closest to the earth and apogee is when it is
(opposite the sun in the sky) occurred on July farthest. The distance varies by ±6% from
9 when Jupiter was be rising at sunset.
the average.
Saturn. Saturn, in the constellation of Leo,
New Moon Aug. 1
3:13 am pdt
is east of the bright star Regulus and low
First quarter Aug. 8
1:20 pm
in the west in early evening. It is setting
Full
Moon
Aug.
16
2:16 pm
about two hours after the sun.
Last quarter Aug. 23
4:50 pm
Uranus. Uranus is in the constellation of
New Moon Aug. 30 12:58 pm
Aquarius near the border with Pisces where
Perigee
July 29
4:25 pm pdt
it rises in the east in the early evening. Look
Apogee
Aug. 10
1:19 pm
for the waning gibbous moon to rise about
Perigee
Aug. 25
8:45 pm
5° to the left Uranus on August 18.
Neptune. Neptune, in Capricornus, is visible
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2008
The Sun

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

Las Vegas

Sunrise
5:48 am pdt
5:50
5:53
5:55
5:58
6:00
6:02
6:05
6:07
6:10
6:12

Sunset
7:45 pm pdt
7:42
7:39
7:36
7:33
7:29
7:25
7:21
7:17
7:13
7:09

Page 15
The Sun

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

Meteor Shower
The month of August is noted as one of the
best meteor showers of the year. It is called the
Perseid shower because the meteors seem to
radiate out from the constellation of Perseus.
The particles that cause the meteors are from
Comet Swift-Tuttle of 1862. Since this comet
travels on a very elongated orbit, the debris
from this comet strikes the earth’s atmosphere
at very high velocities. This produces bright
meteors that travel rapidly across the sky. Some
meteors of this shower are seen to fragment
or explode.
The peak of activity for the Perseids occurs
on the morning of August 12 (after midnight
August 11). The best time for viewing will
be 1:00 am to 4:00 am. Since the stream of
material that causes the shower is fairly broad,
Perseid meteors can actually be seen for about
one week on either side of this date. About
four days before and after the peak, you can
see about one quarter as many Perseid meteors
as you can on the night of the peak.
Normally it is possible to see anywhere from
75 to 200 meteors per hour on the night of the
maximum under good conditions. Since the
moon will be a waxing gibbous phase on the
night of the peak, it will be a factor reducing
the number of meteors visible. This will not
be one of the better years for observing this

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

Reno

Sunrise
5:59 am pdt
6:02
6:05
6:08
6:10
6:13
6:16
6:19
6:22
6:24
6:27

Sunset
8:11 pm pdt
8:08
8:04
8:01
7:57
7:53
7:49
7:44
7:40
7:35
7:31

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

potentially rich meteor shower.
Perseid meteors are very fast. The average
meteor enters the earth’s atmosphere at a speed
of 20 to 25 miles per second. Perseid meteors
typically travel at 40 miles per second. This
can also help you distinguish Perseids from
any other sporadic meteors that might occur
on the same night.
To see the maximum number of meteors
during a shower, you must find a dark location.
You want to be away from city lights. From
Las Vegas, try Valley of Fire, Echo Bay or Red
Rock Canyon. Reno observers will have the
best opportunity near Pyramid Lake. For the
rest of Nevada, getting away from city lights
is relatively easy.
As the earth travels around the sun, more
meteors are encountered on the leading side
of the earth. As a meteor observer, you are on
the leading side of the earth after midnight.
More meteors will be visible starting at about
midnight.
Since meteors typically last for less than a
second and can appear anywhere in the sky,
optical aid (telescopes and binoculars) are not
useful for general meteor observing. Binoculars
can be useful for the occasional bright meteor
that leaves a glowing trail in the sky. These
trails can be observed for several seconds to
a couple of minutes. f

Now Playing
In Las Vegas

In Reno

Extreme
Planets

Extreme
Planets

and

Stargazing
Saturday Matinee
Mystery of the Missing Seasons

and

The Alps

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: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Howard Rosenberg - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Cedric Crear, Thalia Dondero,
Dorothy Gallagher, Jason Geddes, Ronald Knecht, James Dean Leavitt, Dr. Jack
Lund Schofield, Steve Sisolak and Bret Whipple

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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.csn.edu/planetarium/

http://planetarium.unr.edu/

