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Spirit Photographs Her
Underbelly
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(2.4 inches) in front of its optics. As a result,
the images in this mosaic are out of focus. Yet
despite the focus and the backlighting of the
scene, the mosaic is still very useful for helping
to assess the rover's state. The mosaic, which
is rotated to show the true orientation of the
rover relative to the local terrain, shows the
underside of the rover, the depth to which the
wheels are embedded and the terrain itself in
sufficient detail. f

(NASA/JPL) This panorama of images
(below) from the Spirit rover, taken on Sol
1925 (June 2, 2009), is helping engineers
assess the rover's current state and plan her
extraction from the soft soil in the region now
called "Troy." The images were taken by Spirit's
microscopic imager instrument, mounted on
the end of her robotic arm.
This is the first time the microscopic imager
has been used to assist in planning a rover's
escape from an embedding event. The imager
isn't intended to take these types of images, it is
designed to focus on targets only 6 centimeters

© 2009, Board of Regents, Nevada System of Higher Education. onOrbit is published monthly by
the Planetariums of the Nevada System of Higher Education. It may be copied in whole or part
as long as credit is given. While every effort is made to insure the accuracy of the information
presented, the Planetariums are not responsible for any errors or the consequences of those errors.
All the news that fits is print.

Editor: Dr. Dale Etheridge, CSN Planetarium Director • Graphic Design: Denise MacRae
Circulation Manager: Pam Maher

Page 4

onOrbit

NASA's Spitzer
Telescope Warms Up
To New Career
(NASA/SSC) The primary mission of NASA's
Spitzer Space Telescope recently ended after
more than five-and-a-half years of probing the
cosmos with its keen infrared eye. On about
May 15, the telescope ran out of the liquid
helium needed to chill some of its instruments
to operating
temperatures.
The end of
the coolant
began a new
era for Spitzer.
The telescope
s t a r te d i t s
" w a r m "
mission with
two channels
of
one
instrument still
working at full
capacity. Some
of the science
explored by a
warm Spitzer will be the same, and some will
be entirely new.
"We like to think of Spitzer as being reborn,"
said Robert Wilson, Spitzer project manager at
NASA's Jet Propulsion Laboratory, Pasadena,
Calif. "Spitzer led an amazing life, performing
above and beyond its call of duty. Its primary
mission might be over, but it will tackle new
scientific pursuits, and more breakthroughs
are sure to come."
Spitzer is the last of NASA's Great
Observatories, a suite of telescopes designed
to see the visible and invisible colors of the
universe. The suite also includes NASA's
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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Hubble and Chandra space telescopes. Spitzer
has explored, with unprecedented sensitivity,
the infrared side of the cosmos, where dark,
dusty and distant objects hide.
For a telescope to detect infrared light,
essentially heat, from cool cosmic objects, it
must have very little heat of its own. During
the past five years, liquid helium has run
through Spitzer's "veins," keeping its three
instruments chilled to -456° F, or less than
3 degrees above absolute zero, the coldest
temperature theoretically attainable. The
cryogen was
projected to
last as little
as two-anda-half years,
but Spitzer's
efficient design
and careful
operations
enabled it to
last more than
f ive - a n d - a half years.
Spitzer's
new "warm"
temperature
is still quite
chilly at -404° F, much colder than a winter day
in Antarctica when temperatures sometimes
reach -75° F. This temperature rise means two
of Spitzer's instruments, its longer wavelength
multiband imaging photometer and its infrared
spectrograph, will no longer be cold enough
to detect cool objects in space.
However, the telescope's two shortestwavelength detectors in its infrared array
camera will continue to function perfectly.
They will still pick up the glow from a range
of objects: asteroids in our solar system, dusty
stars, planet-forming disks, gas-giant planets
and distant galaxies. In addition, Spitzer still will
be able to see through the dust that permeates
our galaxy and blocks visible-light views.
"We will do exciting and important science
with these two infrared channels," said Spitzer

2009

onOrbit

Project Scientist Michael Werner of JPL. Werner
has been working on Spitzer for more than
30 years. "Our new science program takes
advantage of what these channels do best.
We're focusing on aspects of the cosmos that
we still have much to learn about."
Since its launch from Cape Canaveral, Fla.,
on August 25, 2003, Spitzer has made countless
breakthroughs in astronomy. Observations
of comets both near and far have established
that the stuff of comets and planets is similar
throughout the galaxy. Breathtaking photos
of dusty stellar nests have led to new insights
into how stars are born. And Spitzer's eye on
the very distant universe, billions of light-years
away, has revealed hundreds of massive black
holes lurking in the dark.
Perhaps the most revolutionary and surprising
Spitzer findings involve planets around other
stars, called exoplanets. Exoplanets are, in
almost all cases, too close to their parent
stars to be seen from our Earthly point of
view. Nevertheless, planet hunters continue
to uncover them by looking for changes in
the parent stars. Before Spitzer, everything
we knew about exoplanets came from indirect
observations such as these.
In 2005, Spitzer detected the first light,
or photons, from an exoplanet. In a clever
technique, now referred to as the secondaryeclipse method, Spitzer was able to collect
the light of a hot, gaseous exoplanet and
learn about its temperature. Further detailed
spectroscopic studies later revealed more about
the atmospheres, or "weather," on similar
planets. More recently, Spitzer witnessed
changes in the weather on a wildly eccentric
gas exoplanet, a storm of colossal proportions
brewing up in a matter of hours before quickly
settling down.
"Nobody had any idea Spitzer would be able
to directly study exoplanets when we designed
it," Werner said. "When astronomers planned
the first observations, we had no idea if they
would work. To our amazement and delight,
they did."
These are a few of Spitzer's achievements
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during the past five-and-a-half years. Data
from the telescope are cited in more than 1,500
scientific papers. And scientists and engineers
expect the rewards to keep on coming during
Spitzer's golden years.
Some of Spitzer's new pursuits include
refining estimates of Hubble's constant, or
the rate at which our universe is stretching
apart; searching for galaxies at the edge of
the universe; assessing how often potentially
hazardous asteroids might impact Earth
by measuring the sizes of asteroids; and
characterizing the atmospheres of gas-giant
planets expected to be discovered soon by
NASA's Kepler mission. As was true during
the cold Spitzer mission, these and the other
programs are selected through a competition
in which scientists from around the world are
invited to participate.
JPL manages the Spitzer mission for NASA's
Science Mission Directorate. Science operations
are conducted at the Spitzer Science Center
at the California Institute of Technology.
Lockheed Martin Space Systems in Denver,
and Ball Aerospace & Technologies Corp. in
Boulder, Colo. support mission and science
operations. NASA's Goddard Space Flight
Center, built Spitzer's infrared array camera; the
instrument's principal investigator is Giovanni
Fazio of the Harvard-Smithsonian Center for
Astrophysics. Ball Aerospace & Technology
Corp. built Spitzer's infrared spectrograph; its
principal investigator is Jim Houck of Cornell
University. Ball Aerospace & Technology Corp.
and the University of Arizona in Tucson, built
the multiband imaging photometer for Spitzer;
its principal investigator is George Rieke of
the University of Arizona. f

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.lvastronomy.com/
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Ghost Remains After
Black Hole Eruption
(NASA/CXC) NASA's Chandra X-ray
Observatory has found a cosmic "ghost"
lurking around a distant supermassive black
hole. This is the first detection of such a
high-energy apparition, and scientists think
it is evidence of a huge eruption produced by
the black hole.
This discovery presents astronomers with a
valuable opportunity to observe phenomena
that occurred when the Universe was very
young. The X-ray ghost, so-called because a
diffuse X-ray source has remained after other
radiation from the outburst has died away, is
in the Chandra Deep Field-North, one of the
deepest X-ray images ever taken. The source,
a.k.a. HDF 130, is over 10 billion light years
away and existed at a time 3 billion years after
the Big Bang, when galaxies and black holes
were forming at a high rate.
"We'd seen this fuzzy object a few years ago,
but didn't realize until now that we were seeing
a ghost", said Andy Fabian of the Cambridge
University in the United Kingdom. "It's not
out there to haunt us, rather it's telling us
something, in this case what was happening
in this galaxy billions of year ago."
Fabian and colleagues think the X-ray glow
from HDF 130 is evidence for a powerful
outburst from its central black hole in the form
of jets of energetic particles traveling at almost
the speed of light. When the eruption was
ongoing, it produced prodigious amounts of

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.

radio and X-radiation, but after several million
years, the radio signal faded from view as the
electrons radiated away their energy.
However, less energetic electrons can still
produce X-rays by interacting with the
pervasive sea of photons remaining from the
Big Bang, the cosmic background radiation.
Collisions between these electrons and the
background photons can impart enough
energy to the photons to boost them into the
X-ray energy band. This process produces an
extended X-ray source that lasts for another
30 million years or so.
"This ghost tells us about the black hole's
eruption long after it has died," said co-author
Scott Chapman, also of Cambridge University.
"This means we don't have to catch the black
holes in the act to witness the big impact
they have."
This is the first X-ray ghost ever seen after
the demise of radio-bright jets. Astronomers
have observed extensive X-ray emission with a
similar origin, but only from galaxies with radio
emission on large scales, signifying continued
eruptions. In HDF 130, only a point source
is detected in radio images, coinciding with
the massive elliptical galaxy seen in its optical
image. This radio source indicates the presence
of a growing supermassive black hole.
"This result hints that the X-ray sky should
be littered with such ghosts," said co-author
Caitlin Casey, also of Cambridge, "especially
if black hole eruptions are as common as we
think they are in the early Universe."
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The power contained in the black hole
eruption was likely to be considerable,
equivalent to about a billion supernovas. The
energy is dumped into the surroundings and
transports and heats the gas.
"Even after the ghost disappears, most of
the energy from the black hole's eruption
remains", said Fabian. "Because they're so
powerful, these eruptions can have profound
effects lasting for billions of years."
The details of Chandra's data of HDF 130
helped secure its true nature. For example,
in X-rays, HDF 130 has a cigar-like shape that
extends for some 2.2 million light years. The
linear shape of the X-ray source is consistent
with the shape of radio jets and not with that
of a galaxy cluster, which is expected to be
circular. The energy distribution of the X-rays
is also consistent with the interpretation of
an X-ray ghost.
NASA's Marshall Space Flight Center in
Huntsville,Ala., manages the Chandra program
for NASA's Science Mission Directorate in
Washington. The Smithsonian Astrophysical
Observatory controls Chandra's science and
flight operations from Cambridge, Mass. f

Opportunity Sees
Variable History at
Martian Crater
(NASA/JPL) One of NASA's two Mars
rovers has recorded a compelling saga of
environmental changes that occurred over
billions of years at a Martian crater.
The Mars rover, Opportunity, surveyed the
rim and interior of Victoria Crater on the Red
Planet from September 2006 through August
2008. Key findings from that work, reported
in the May 22 edition of the journal Science,
reinforce and expand what researchers learned
from Opportunity's exploration of two smaller
craters after landing on Mars in 2004.
The rover revealed the effects of wind and
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water. The data show water repeatedly came
and left billions of years ago. Wind persisted
much longer, heaping sand into dunes between
ancient water episodes. These activities still
shape the landscape today. At Victoria, steep
cliffs and gentler alcoves alternate around
the edge of a bowl about 0.8 kilometers (half
a mile) in diameter. The scalloped edge and
other features indicate the crater once was
smaller than it is today, but wind erosion has
widened it gradually.
"What drew us to Victoria Crater is the thick
cross-section of rock layers exposed there," said
Steve Squyres of Cornell University in Ithaca,
N.Y. Squyres is the principal investigator for the
science payloads on Opportunity and its twin
rover, Spirit. "The impact that excavated the
crater millions of years ago provided a golden
opportunity, and the durability of the rover
enabled us to take advantage of it."
Imaging the crater's rim and interior,
Opportunity inspected layers in the cliffs around
the crater, including layered stacks more than
10 meters (30 feet) thick. Distinctive patterns
indicate the rocks formed from shifting dunes
that later hardened into sandstone, according to
Squyres and 33 co-authors of the findings.
Instruments on the rover's arm studied the
composition and detailed texture of rocks
just outside the crater and exposed layers in
one alcove called "Duck Bay." Rocks found
beside the crater include pieces of a meteorite,
which may have been part of the impacting
space rock that made the crater.
Other rocks on the rim of the crater apparently
were excavated from deep within it when the
object hit. These rocks bear a type of iron-rich
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small spheres, or spherules, that the rover team
nicknamed "blueberries" when Opportunity
first saw them in 2004. The spherules formed
from interaction with water penetrating the
rocks. The spherules in rocks deeper in the
crater are larger than those in overlying layers,
suggesting the action of groundwater was
more intense at greater depth.
Inside Duck Bay, the rover found that, in some
ways, the lower layers differ from overlying
ones. The lower layers showed less sulfur
and iron, more aluminum and silicon. This
composition matches patterns Opportunity
found earlier at the smaller Endurance Crater,
about 6 kilometers (4 miles) away from
Victoria, indicating the processes that varied
the environmental conditions recorded in the
rocks were regional, not just local.
Opportunity's first observations showed
interaction of volcanic rock with acidic water
to produce sulfate salts. Dry sand rich in these
salts blew into dunes. Under the influence
of water, the dunes hardened to sandstone.
Further alteration by water produced the ironrich spherules, mineral changes and angular
pores left when crystals dissolved away.
A rock from space blasted a hole about 600
meters (2,000 feet) wide and 125 meters (400
feet) deep. Wind erosion chewed at the edges
of the hole and partially refilled it, increasing
the diameter by about 25 percent and reducing
the depth by about 40 percent.
Since leaving Victoria Crater about eight
months ago, Opportunity has been on its
way to study a crater named Endeavour that
is about 20 times bigger than Victoria. The
rover has driven about one-fifth of what could
be a 16-kilometer (10-mile) trek to this new
destination.
The twin rovers, Spirit and Opportunity,
continue to produce scientific results while
operating far beyond their design life. The
mission, designed to last 90 days, celebrated
its fifth anniversary in January. Both rovers
show signs of aging but are still capable of
exploration and scientific discovery. f
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Cassini Finds Titan's
Clouds Hang on to
Summer
(NASA/JPL) Cloud chasers studying Saturn's
moon Titan say its clouds form and move much
like those on Earth, but in a much slower, more
lingering fashion. Their forecast for Titan's
early autumn, warm and wetter.
Scientists with NASA's Cassini mission
have monitored Titan's atmosphere for
three-and-a-half years, between July 2004
and December 2007, and observed more
than 200 clouds. They found that the way
these clouds are distributed around Titan
matches scientists' global circulation models.
The only exception is timing, clouds are still
noticeable in the southern hemisphere while
fall is approaching.
"Titan's clouds don't move with the seasons
exactly as we expected," said Sebastien
Rodriguez of the University of Paris Diderot, in
collaboration with Cassini visual and infrared
mapping spectrometer team members at the
University of Nantes, France. "We see lots of
clouds during the summer in the southern
hemisphere, and this summer weather seems
to last into the early fall. It looks like Indian

Lots of clouds are visible in this infrared image of Saturn's moon Titan. These clouds
form and move much like those on Earth,
but in a much slower, more lingering fashion.
[NASA/JPL]
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
This infrared image of Saturn's moon Titan
shows a large burst of clouds in the moon’s
south polar region. [NASA/JPL]

summer on Earth, even if the mechanisms
are radically different on Titan from those on
Earth. Titan may then experience a warmer
and wetter early autumn than forecasted by
the models."
On Earth, abnormally warm, dry weather
periods in late autumn occur when low-pressure
systems are blocked in the winter hemisphere.
By contrast, scientists think the sluggishness
of temperature changes at the surface and low
atmosphere on Titan may be responsible for
its unexpected warm and wet, hence cloudy,
late summer.
As summer changes to fall at the equinox in
August 2009, Titan's clouds are expected to
disappear altogether. But, circulation models
of Titan's weather and climate predict that
clouds at the southern latitudes don't wait for
the equinox and should have already faded
out since 2005. However, Cassini was still
able to see clouds at these places late in 2007,
and some of them are particularly active at
mid-latitudes and the equator.
Titan is the only moon in our solar system
with a substantial atmosphere, and its climate
shares Earth-like characteristics. Titan's dense,
nitrogen-methane atmosphere responds much
more slowly than Earth's atmosphere, as it
receives about 100 times less sunlight because
it is 10 times farther from the sun. Seasons on
Titan last more than seven Earth years.
Scientists will continue to observe the

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.
long-term changes during Cassini's extended
mission, which runs until the fall of 2010.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. NASA's Jet
Propulsion Laboratory, Pasadena, Calif.,
manages the Cassini-Huygens mission for
NASA's Science Mission Directorate. The
Cassini orbiter was designed, developed and
assembled at JPL. The visual and infrared
mapping spectrometer team is based at the
University of Arizona. f

The Astronomical
Society of Nevada
The ASN normally meets on the 2nd
Tuesday of each month at 6:30 pm at
the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/
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Watching Venus Glow
In The Dark
(ESA) ESA’s Venus Express spacecraft has
observed an eerie glow in the night-time
atmosphere of Venus. This infrared light comes
from nitric oxide and is showing scientists that
the atmosphere of Earth’s nearest neighbour
is a temperamental place of high winds and
turbulence.
Unfortunately, the glow on Venus cannot be
seen with the naked eye because it occurs at
the invisible wavelengths of infrared. ESA’s
Venus Express, however, is equipped with
the Visible and Infrared Thermal Imaging
Spectrometer (VIRTIS) instrument, which
can see these wavelengths.
VIRTIS has made two unambiguous
detections of the so-called nightglow for
nitric oxide at Venus. This is the first time
such infrared detections have been made for
any planet and provide a new insight into
Venus’s atmosphere.
“The nightglow can give us a lot of
information,”says Antonio García Muñoz, who
was at the Australian National University when
the research was carried out; he is now located
at the Instituto de Astrofísica de Canarias,
Tenerife, Spain. "It can provide details about
the temperature, wind direction, composition

and chemistry of an atmosphere."
The nightglow is ultimately caused by the
Sun’s ultraviolet light, which streams into a
planet’s atmosphere and breaks the molecules
up into atoms and other simpler molecules.
The free atoms may recombine again and, in
specific cases, the resulting molecule is endowed
with some extra energy that is subsequently
lost in the form of light. On the day-side of
the planet, any atoms that do find their way
back together are outshone by the sunlight
falling into the atmosphere.
But on the night-side, where atoms are
transported by a vigorous diurnal circulation,
the glow can be seen with appropriate
instruments, such as VIRTIS.
A nitric oxide nightglow in the infrared has
never been observed in the atmospheres of Mars
or Earth, although we know that the necessary
nitric oxide molecules are present because they
have been observed in ultraviolet.
The nightglow on Venus has been seen
at infrared wavelengths before, betraying
oxygen molecules and the hydroxyl radical,
but this is the first detection of nitric oxide
at those wavelengths. It offers data about
the atmosphere of Venus that lies above the
cloud tops at around 70 km. The oxygen and
hydroxyl emissions come from 90-100 km,
whereas the nitric oxide comes from 110-120
km altitude.
Yet, even VIRTIS cannot see the nitric oxide
nightglow all the time because it is often
just too faint. “Luckily for us, Venus has a
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temperamental atmosphere,” says García
Muñoz,“Packets of oxygen and nitrogen atoms
are blown around.” Sometimes these become
dense enough to boost the brightness of the
nightglow, making it visible to VIRTIS.
Venus Express can observe the three nightglow
emissions simultaneously, and this gives rise to
a mystery. The nightglows from the different
molecules do not necessarily happen together.
“Perhaps when we have more observations,
we will understand the correlation between
them,” says García Muñoz.
In order to do that, the VIRTIS team plans to
continue monitoring the planet, building up a
database of this fascinating phenomenon. f

Spokes Reappear on
Saturn's Rings
(NASA/JPL) What causes the mysterious
spokes in Saturn's rings? Visible in the above
image as light ghostlike impressions, spokes
were first discovered in the mid-1970s and
first photographed by the Voyager spacecraft
that buzzed by Saturn in the early 1980s.
Their existence was unexpected. Oddly, the
spokes are more commonly observed when
Saturn's rings are more nearly edge on to the
Sun, and so were conspicuously absent from
initial images sent back by the robot Cassini
spacecraft now orbiting Saturn. Analyses
of archived Voyager images have led to the
conclusions that the transient spokes, which
may form and dissipate over a few hours, are
composed of electrically charged sheets of
small dust-sized particles. Hypotheses for
spoke creation include small meteors impacting
the rings and electron beams from Saturnian
atmospheric lightning spraying the rings. As
Saturn approaches equinox, spoke sightings like
that pictured above are becoming increasingly
common, giving planetary scientists fresh
images and data with which to test origin
hypotheses. f
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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
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.
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Antoniadi Crater Floor

(NASA/JPL) In this image from the High
Resolution Imaging Science Experiment
(HiRISE) camera on NASA's Mars
Reconnaissance Orbiter, the dark branched
features in the floor of Antoniadi Crater look
like giant ferns, or fern casts. However, these
ferns would be several miles in size and are
composed of rough rocky materials.
A more likely hypothesis is that this represents
a channel network that now stands in inverted
relief. The channels may have been lined or
filled by indurated materials, making the
channel fill more resistant to erosion by the wind
than surrounding materials. After probably
billions of years of wind erosion the resistant
channels are now relatively high-standing. The
material between the branched ridges has a
fracture pattern and color similar to deposits
elsewhere on Mars that are known to be rich
in hydrated minerals such as clays.

August

The inverted channels have short, stubby
branches characteristic of formation by
groundwater sapping. Spring water seeps into
the channels and undercuts overlying layers,
which collapse, so the channels grow headward.
These images tell the story of an ancient wet
environment on Mars, where life could have
been possible. Ancient Martian life, if it existed,
would most likely consist of microorganisms
rather than giant tree ferns.
This image, covering an area about 1 kilometer
(0.6 mile) across, is a portion of the HiRISE
observation catalogued as ESP_012435_2015,
taken on March 22, 2009. The observation
is centered at 21.4° north latitude, 61.3°east
longitude. The image was taken at a local Mars
time of 3:31 pm and the scene is illuminated
from the west with a solar incidence angle
of 66°, thus the sun was about 24°above the
horizon. At a solar longitude of 232.1°, the
season on Mars is northern autumn. 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.
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Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
9:05 pm (36°)
Ceres
Virgo
3:33 pm (59°)
Eris
Cetus
4:46 am (50°)
MakeMake Coma Berenices 3:32 pm (82°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
4:40 pm (73°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is visible low in the west Eris ("EE-ris"), MakeMake (mah-keh-mahat sunset Greatest eastern elongation keh) and Haumea, like most Plutoids, require
occurs on August 24. As September begins, a professional sized telescope. Transit times
Mercury will start to swing between earth and altitudes (from Las Vegas) are when the
and the sun.
object is at its highest in the southern sky.
Venus. Venus is in the east before sunrise. Each will appear slightly lower in the sky
It will be prominent in the morning sky from Reno. f
through Autumn. It will reach superior
conjunction on the far side of the sun in
January.

The Moon

Mars. Mars, in Taurus, is rising in the east
Each day the moon rises about one hour
about four hours before the sun. Look for
the waning crescent moon near Mars before later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
sunrise on August 16.
and sets with the sun. The first quarter moon
Jupiter. Jupiter, in the constellation of rises at about noon and sets near midnight.
Capricornus, is rising in the east at sunset. The full moon is opposite the sun in the sky
Look for the nearly full moon to rise just to and rises at sunset and sets at sunrise. The
the left of Jupiter on the evening of Aug. 6. last quarter moon rises near midnight and
Opposition for Jupiter occurs on Aug. 14. sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
Saturn. Saturn, in Leo, is setting in the farthest. The distance varies by ±6% from
west shortly after sunset. Conjunction the average.
(behind the sun from earth) will occur on
First quarter Jul. 28
3:00 pm pdt
September 17.
Full Moon
Aug. 5
5:55 pm
Uranus. Uranus, in Pisces is rising in the east
Last
quarter
Aug.
13
11:55
am
before midnight. Look for it 10° to the right
New
Moon
Aug.
20
3:02
am
the waning gibbous moon as they rise on
First quarter Aug. 27
4:42 am
the evening of August 9.
Apogee
Aug. 3
5:43 pm pdt
Neptune. Neptune, in Capricornus, can be
Perigee
Aug. 18
9:54 pm
observed in the evening sky near in direction
to Jupiter. It is about 3° north of Jupiter
Perigee
Aug. 31
4:05 am
at this time.
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2009
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
5:47 am pdt
5:50
5:53
5:55
5:57
6:00
6:02
6:05
6:07
6:09
6:12

Sunset
7:46 pm pdt
7:43
7:40
7:36
7:33
7:29
7:25
7:22
7:18
7:14
7:09
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The Sun

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

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 near last quarter phase on the

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
6:07
6:10
6:13
6:16
6:39
6:21
6:24
6:27

Sunset
8:11 pm pdt
8:08
8:05
8:01
7:57
7:53
7:49
7:45
7:40
7:36
7:31

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

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
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.
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

Dawn of the
Space Age
and

and

Stargazing

Ride Around
the World

Saturday Matinee
The Little Star that Could

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, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Robert Blakely, William Cobb, Cedric
Crear, Dorothy Gallagher, Ronald Knecht, James Dean Leavitt, Kevin Page, Dr.
Ray Rawson, Dr. Jack Lund Schofield.

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/

