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Largest Dwarf Planet
is Not Pluto
(NASA/STScI) NASA's Hubble Space
Telescope has teamed up with the W.M. Keck
Observatory to precisely measure the mass
of Eris, the largest member of a new class of
dwarf planets in our solar system. Eris is 1.27
times the mass of Pluto, formerly the largest
member of the Kuiper Belt of icy objects beyond Neptune.
Hubble observations in 2006
showed that Eris is
slightly physically
larger than Pluto.
But the mass could
only be calculated
by observing the
orbital motion of
the moon Dysnomia around Eris.
Multiple images
of Dysnomia's movement along its orbit were
taken by Hubble and Keck.
Astronomer Mike Brown of the California
Institute of Technology and colleagues also
reported recently that Dysnomia is in a nearly
circular 16-day orbit. This favors the idea that
Dysnomia was born out of a collision between
Eris and another Kuiper Belt Object (KBO).
A gravitationally captured object would be
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expected to be in a more elliptical orbit.
The satellites of Pluto, as well as the EarthMoon system are also believed to have been
born out of a collision process where debris
from the smashup goes into orbit and coalesces
into a satellite.
By comparing the mass and diameter, Brown
has calculated a density for Eris of 2.3 grams
per cubic centimeter. This is very similar to
the density of Pluto, the large Kuiper Belt
object 2003 EL61, and Neptune's moon Triton which is likely a captured KBO. These
higher densities imply that these bodies are
not pure ice but must have a significant rocky
composition.
The discovery of Eris in 2005 (originally
nicknamed Xena, and officially cataloged 2003
UB313) prompted a debate over the planetary
status of Pluto
because astronomers realized they
would have to call
it the "10th" planet
if Pluto retained
its own planetary
status, which was
already under
debate. This led
the International
Astronomical
Union, in 2006,
to make a new class of solar system object
called dwarf planets. These are spherical
bodies in hydrostatic equilibrium (objects
that have sufficient gravity to overcome their
own rigidity and form a spherical shape) like
the planets, but unlike the major planets in
the solar system, they have not gravitationally
cleared out the neighborhood of particles and
small debris along their orbits. f
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Silica-Rich Soil Found
by Spirit

August

of approximately 90 percent silica.
Silica is silicon dioxide. On Earth, it commonly occurs as the crystalline mineral quartz
and is the main ingredient in window glass.
(NASA/JPL) NASA's Mars Exploration Rover The Martian silica at Gertrude Weise is nonSpirit has found a patch of bright-toned soil so crystalline, with no detectable quartz.
In most cases, water is required to produce
rich in silica that scientists propose water must
such a concentrated deposit of silica, according
have been involved in concentrating it.
The silica-rich patch, informally
named "Gertrude Weise" after a
player in the All-American Girls
Professional Baseball League, was
exposed when Spirit drove over it
during the 1,150th Martian day, or
sol, of Spirit's Mars surface mission
(March 29, 2007). One of Spirit's six
wheels no longer rotates, so it leaves
a deep track as it drags through soil.
Most patches of disturbed, bright
soil that Spirit had investigated
previously are rich in sulfur, but
this one has very little sulfur and is
about 90 percent silica.
This image is a approximately
true-color composite of three images taken through different filters
by Spirit's panoramic camera on
Sol 1,187 (May 6). The track of
disturbed soil is roughly 20 centimeters (8 to members of the rover science team. One
possible origin for the silica could have been
inches) wide.
Spirit's miniature thermal emission spec- interaction of soil with acidic steam produced
trometer, which can assess a target's mineral by volcanic activity. Another could have been
composition from a distance, examined the from water in a hot spring environment. f
Gertrude Weise patch on Sol 1,172 (April
20). The indications it found for silica in the
overturned soil prompted a decision to drive
Spirit close enough to touch the soil with the
alpha particle X-ray spectrometer, a chemical
analyzer at the end of Spirit's robotic arm. The
alpha particle X-ray spectrometer collected
data about this target on sols 1,189 and 1,190
(May 8 and May 9) and produced the finding
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from:
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Mars Rover Finds
Evidence of Ancient
Volcanic Explosion
(NASA/JPL) NASA's Mars Exploration Rover
Spirit has discovered evidence of an ancient
volcanic explosion at "Home Plate," a plateau
of layered bedrock approximately 6 feet high
within the "Inner Basin" of Columbia Hills, at
the rover's landing site in Gusev Crater. This
is the first explosive volcanic deposit identified
with a high degree of confidence by Spirit or
its twin, Opportunity.
There is strong evidence that those layers are
from a volcanic explosion, said Steve Squyres
of Cornell University, Ithaca, N.Y. Squyres is
principal investigator for the rovers' science
instruments. The findings about volcanic
activity are reported in a paper published in
the May 4 issue of the journal Science.
Evidence shows the area near Home Plate
is dominated by basaltic rocks. "When basalt
erupts, it often does so as very fluid lava,
rather than erupting explosively," Squyres
said. "One way for basaltic lava to cause an
explosion is for it to come into contact with
water it's the pressure from the steam that

The lower coarse-grained unit shows granular
textures toward the bottom of the image and
massive textures. Also shown in this false-color
view is a feature interpreted to be a "bomb
sag," which is 4 centimeters across.

causes it to go boom."
Scientists suspect that the explosion that
formed Home Plate may have been caused
by an interaction of basaltic lava and water.
"When you look at composition of the rocks
in detail, there are hints that water may have
been involved," Squyres said. One example
is the high chlorine content of the
rocks, which might indicate that
basalt had come into contact with
a brine.
One of the strongest pieces of
evidence for an explosive origin
for Home Plate is a "bomb sag"
preserved in layered rocks on the
lower slopes of the plateau. Bomb
sags form in volcanic explosions on
Earth when rocks ejected skyward by
the explosion fall into soft deposits,
deforming them as they land.
Spirit arrived at Home Plate in
February 2006 and spent several
months exploring it in detail before
driving to "Low Ridge" to pass the
Martian winter. Spirit has now re-
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turned to Home Plate to continue exploration
there. "We decided to go back to Home Plate,
once the Martian winter ended, because it is
one of the most interesting places that we've
found on Gusev Crater," Squyres said. "Last
year we primarily explored the northern and
eastern sides of it. This time we're hoping to
get to the southern and western sides." Spirit's
continued exploration of Home Plate will
focus largely on testing the idea that water
was involved in its formation process.
Spirit and Opportunity are in their fourth
year of exploring Mars. They successfully
completed their three-month prime missions
in April 2004, and the missions have been
extended four times. As of April 26, Spirit
had spent 1,177 sols, or Martian days, on the
surface of Mars and had driven 4.4 miles, and
Opportunity had spent 1,157 sols and driven
6.5 miles.
"Considering their age, both rovers are in good
health. All science instruments are functioning and continuing to return superb science
data," said John Callas, project manager of the
Mars Exploration Rover mission at NASA's Jet
Propulsion Laboratory, Pasadena, Calif. 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/

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

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/

August

Cassini 'Cat Scan'
Maps Clumps in
Saturn's Rings
(NASA/JPL) This false-color image of
Saturn's main rings was made by combining
data from multiple star occultations using the
Cassini ultraviolet imaging spectrograph.
Saturn's largest and most densely packed
ring is composed of tightly packed clumps
of particles separated by nearly empty gaps,
according to new findings from NASA's Cassini
spacecraft.
These clumps in Saturn's B ring are neatly
organized and constantly colliding, which
surprised scientists.
"The rings are different from the picture
we had in our minds. We originally thought
we would see a uniform cloud of particles.
Instead we find that the particles are clumped
together with empty spaces in between," said
Larry Esposito, principal investigator for the
Cassini ultraviolet imaging spectrograph at
the University of Colorado, Boulder. "If you
were flying under Saturn's rings in an airplane,
you would see these flashes of sunlight come
through the gaps, followed by dark and so
forth. This is different from flying under a
uniform cloud of particles."
Because previous interpretations assumed
the ring particles were distributed uniformly,
scientists underestimated the total mass of
Saturn's rings. The mass may actually be two
or more times previous estimates.
"These results will help us understand the
overall question of the age and hence the
origin of Saturn's rings," said Josh Colwell,
assistant professor of physics at the University of Central Florida, Orlando, and a team
member of the Cassini ultraviolet imaging
spectrograph. A paper with these results appears in the journal Icarus.
Scientists observed the brightness of a star
as the rings passed in front of the star on multiple occasions. This provided a measurement
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of the amount of ring material between the
spacecraft and the star.
"Combining many of these occultations
at different viewing geometries is like doing
a CAT scan of the rings," said Colwell. "By
studying the brightness of stars as the rings
pass in front of them, we are able to map the
ring structure in 3-D and learn more about
the shape, spacing and orientation of clusters
of particles."
The observations confirm that the gravitational attraction of ring particles to each
other creates clumps, or "self-gravity wakes."
If the clumps were farther from Saturn, they
might continue to grow into a moon. But
because these clumps are so close to Saturn,
their different speeds around the planet
counteract this gravitational attraction so that
the clumps get stretched like taffy and pulled
apart. The clumps are constantly forming
and coming apart once they reach about 100
to 160 feet across.
"At any given time, most particles are going
to be in one of the clumps, but the particles
keep moving from clump to clump as clumps
are destroyed and new ones are formed,"
added Colwell.
In the dense B ring, the classical cloud
model of the rings predicted that particles
collide about twice per hour on average. "Our
results show that the particles in the B ring
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spend most of their time in almost
continuous contact with other particles," said Colwell. These clumps
may act like super-sized particles,
changing the way the rings spread
due to collisions.
The clumps are seen in all regions
of the B ring that are not opaque.
One surprising aspect of the measurements is that the clumps in the
B ring are broad and very flat, like
big sheets of particles. They are
roughly 10 to 50 times wider than
they are thick. Scientists are also
surprised that the B ring clumps
are flatter and have smaller spaces
between them than those found in the neighboring A ring.
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 ultraviolet imaging
spectrograph was built at, and the team is based
at the University of Colorado, Boulder. f

Running Rings Around
the Galaxy
(NASA/JPL/SSC) An astronomer at the
Spitzer Science Center has discovered three
giant stellar streams arcing high over the Milky
Way. Remnants of cannibalized galaxies and
star clusters, the streams are between 13,000
and 130,000 light-years distant from Earth and
extend over much of the northern sky. The
new results were presented by Carl Grillmair
at the meeting of the American Astronomical
Society in Honolulu, Hawaii, in May.
Two of the newly discovered streams are
almost certainly the remains of ancient star
clusters. Known to astronomers as globular
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clusters, these giant stellar cities contain between tens of thousands and millions of stars.
Though only about 150 globular clusters orbit
the Milky Way today, they may once have
numbered in the thousands.
Over billions of years, the relentless gravitational stresses inflicted on them by our galaxy
have slowly torn them apart, leaving behind
long, thin streams of stars. Once crowded so
closely together that they could sometimes
actually collide, these stars are now separated
by many light-years, trailing one another at
half a million miles an hour through the dark
and lonely reaches of the galactic halo.
Grillmair, an associate research scientist at
Caltech's Spitzer Science Center, found the
streams by analyzing data from the Sloan
Digital Sky Survey. Conducted over several
years at the Apache Point Observatory in New
Mexico, this survey has yielded measurements
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for some 70 million stars spread over one
quarter of the whole sky.
By comparing the colors and brightnesses
of the stars to those in surviving globular
clusters, Grillmair was able to isolate stars
into groups of similar age and distance. As
he examined how these groups are distributed
across the sky, the giant stellar streams quickly
became apparent.
The third stream discovered by Grillmair
is spread over a much larger region of the
sky, and is most likely the scattered remains
of a dwarf galaxy. Such dwarf galaxies may
contain up to 100 million stars, along with
sometimes substantial amounts of mysterious "dark matter." While the Milky Way
galaxy currently hosts a family of 20 or so
known dwarf galaxies, scientists who study
the growth of galaxies in the early universe
have long been puzzled as to why we don't
see hundreds of them.
The new dwarf galaxy stream is particularly
interesting in that Grillmair may also have
found the feebly struggling remains of the
original galaxy.
The stripping and cannibalization of dwarf
galaxies and star clusters can be quite episodic,
resulting in streams with strong concentrations of stars separated by often substantial
gaps, much like the typical distribution of
cars on a highway. However, one of the stellar
concentrations is many times stronger than
the others, and Grillmair believes this may
be the remnant of the galaxy that gave rise to
the stream. "We'll need to bring out the big
telescopes to examine these stars in detail and
find out whether they're still gravitationally
bound to one another," he says.
The new streams are among the largest
features in the sky. The streams extend to the
limits of the Sloan survey area, and Grillmair
considers it quite likely that they wrap completely around the galaxy.
Grillmair is now planning follow-up observations of stars in these streams. While this
discovery strengthens the notion that there
may be thousands of such streams and that
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the outer reaches of our galaxy look more
like a "ball of yarn," the real payoff may be in
using these streams as very sensitive probes
of galactic gravity.
By measuring the velocities of stars in the
streams, astronomers can both map their orbits
and determine how matter is distributed in
our galaxy. "It's a bit like looking at aerial TV
coverage of kayakers on a river," says Grillmair.
"The location of the river immediately tells
you where the bottom of the valley and the
major rock outcroppings are, and the speed
of the kayakers gives you some idea of how
high and how steep the surrounding mountains must be."
The new discoveries bring to nine the number
of known stellar streams around the galaxy.
These streams are helping astronomers study
our galaxy's underlying structure more accurately than ever before.
Overall, the streams appear to be
consistent with a picture in which
our galaxy is dominated by huge
amounts of smoothly distributed
dark matter. On the other hand,
Grillmair and others have already
found intriguing departures that
may be showing up cracks in this
model.
"This is a very exciting time for
galactic archeology, and finding
more of these ancient streams will
really help us to piece together the
structure of our galaxy and how it
evolved over time." f

Hubble Photographs
Grand Design Spiral
Galaxy M81
(NASA/STScI) The sharpest image ever
taken of the large "grand design" spiral galaxy
M81 was released at the end of May during
the American Astronomical Society Meeting
in Honolulu, Hawaii.
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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.

This beautiful galaxy is tilted at an oblique
angle on to our line of sight, giving a "birdseye view" of the spiral structure. The galaxy
is similar to our Milky Way, but our favorable
view provides a better picture of the typical
architecture of spiral galaxies. Though the
galaxy is 11.6 million light-years away, NASA
Hubble Space Telescope's view is so sharp that
it can resolve individual stars, along with open
star clusters, globular star clusters, and even
glowing regions of fluorescent gas.
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The spiral arms, which wind all the way
down into the nucleus, are made up of young,
bluish, hot stars formed in the past few million years. They also host a population of
stars formed in an episode of star formation
that started about 600 million years ago. The
greenish regions are dense areas of bright star
formation. The ultraviolet light from hot
young stars are fluorescing the surrounding
clouds of hydrogen gas. A number of sinuous dust lanes also wind all the way into the
nucleus of M81.
The galaxy's central bulge contains much
older, redder stars. It is significantly larger
than the Milky Way's bulge. A black hole of
70 million solar masses resides at the center
of M81. The black hole is about 15 times the
mass of the Milky Way's black hole. Previous
Hubble research shows that the size of the
central black hole in a galaxy is proportional
to the mass of a galaxy's bulge.
M81 may be undergoing a surge of star
formation along the spiral arms due to a close
encounter it may have had with its nearby
spiral galaxy NGC 3077 and a nearby starburst galaxy (M82) about 300 million years
ago. Astronomers plan to use the Hubble
image to study the star formation history of
the galaxy and how this history relates to the
neutron stars and black holes seen in X-ray
observations of M81 with NASA's Chandra
X-ray Observatory.
M81 is one of the brightest galaxies that can be seen from the Earth.
It is high in the northern sky in the
circumpolar constellation Ursa Major, the Great Bear. At an apparent
magnitude of 6.8 it is just at the limit
of naked-eye visibility. The galaxy's
angular size is about the same as that
of the Full Moon.
The Hubble data was taken with
the Advanced Camera for Surveys
in 2004 through 2006. This color
composite was assembled from
images taken in blue, visible, and
infrared light. f
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Space Telescope
Gives Scientists Depth
Perception
(NASA/JPL/SSC) Astronomers now have
a new "eye" for determining the distance
to certain mysterious bodies in and around
our Milky Way galaxy. By taking advantage
of the unique position of NASA's Spitzer's
Space Telescope millions of miles from Earth,
and a depth-perceiving trick called parallax,
they were able to pin down the most probable
location of one such object. The findings will
ultimately help astronomers better understand
the different components of our galaxy.
"Forty years ago a visionary astronomer
named Dr. Sjur Refsdal theorized that dark
bodies could be located using parallax and a
space telescope," said Andrew Gould of Ohio
State University, Columbus, Ohio, who led the
project. "It is truly remarkable that we have
been able to prove him right with this Spitzer
observation."
Spitzer is the only telescope that orbits the
sun behind Earth, and is the farthest telescope
from us with the ability to study distant stars.
Currently, Spitzer is about 40 million miles
away from Earth. It will continue to drift
farther and farther away at a rate of about 10
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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

million miles per year.
This great distance gives astronomers a
great advantage. They can use Spitzer in the
same way that a human brain uses two eyes
to tell how far away objects are, a principle
called parallax. With two eyes, we have two
perspectives, which our brains combine to give
us depth perception. In space, Spitzer acts as
one eye, while a ground-based telescope acts
as the other. With two very wide cosmic eyes,
astronomers can determine the location of
bodies within and just outside our galaxy.
Gould and his team are the first to use
Spitzer to perform this astronomical feat.
Their goal was to determine whether a previously identified dark matter candidate, called
a massive compact halo object, or "Macho,"
is within our galaxy and contributing to its
overall weight.
Our galaxy is heavier than it looks, with
at least 80 percent of its mass consisting of
mysterious, invisible dark matter. A large
fraction of this dark matter is the exotic
kind, different from the ordinary matter that
makes up the familiar world around us. The
rest might be so-called machos, which are

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.

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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ordinary-matter dark bodies that lurk in our
galaxy's halo, the region that sits above and
below its spiral disk. They are thought to be
a combination of black holes, very faint stars
and isolated planets.
Several suspected machos have been discovered in the past through a technique called
microlensing, in which the dark bodies' gravity causes light from a passing background
star to bend and brighten. But astronomers
do not know whether these candidates are
indeed machos in the galaxy halo, or other,
non-macho objects just outside the Milky Way
in small satellite galaxies. By pinpointing the
location of the candidates, astronomers will
learn whether they are in the halo and thus
machos. This information, in turn, will help
them figure out how much machos contribute
to the total mass of our galaxy.
OGLE-2005-SMC-001 is one such macho
candidate. It was first discovered by Andrzej
Udalski, of the Optical Gravitational Lens
Experiment (OGLE), and Warsaw University
Observatory, Warsaw, Poland. Udalski and
colleagues noticed that the dark object was
causing a passing, background star to brighten.
Gould and his team quickly sprang to action,
following up with Spitzer observations of the
short-lived event.
The data from both telescopes, or "eyes," were
then combined and modeled through a series
of complicated equations. The results indicate
with 95 percent probability that OGLE-2005SMC-001 is dark matter in our galaxy's halo
and therefore a part of its overall mass.
In addition, the data show that
OGLE-2005-SMC-001 consists of
two bodies circling around each
other. Gould and colleagues think
the objects could be a pair of black
holes, a very rare sighting in our
universe. However, there is a small
chance this feature is actually just
a regular pair of orbiting stars in a
neighboring, satellite galaxy.
"It will be very exciting to locate
and measure the masses of more dark
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objects in the future by applying this technique.
And we might finally be able to unravel the
mystery of machos," said Subo Dong of Ohio
State University, whose paper on OGLE-2005SMC-001 has been accepted for publication
in Astrophysical Journal. Dong presented the
results in May at a press conference, at the
210th meeting of the American Astronomical
Society in Honolulu, Hawaii. f

Hubble Images of
Asteroids Help
Astronomers Prepare
for Spacecraft Visit
(NASA/STScI) These Hubble Space Telescope
images of Vesta and Ceres show two of the
most massive asteroids in the asteroid belt, a
region between Mars and Jupiter. The images
are helping astronomers plan for the Dawn
spacecraft’s tour of these hefty asteroids. In
July, NASA launched the spacecraft on a fouryear journey to the asteroid belt. Once there,
Dawn will do some asteroid-hopping, going
into orbit around Vesta in 2011 and Ceres in
2015. Dawn will be the first spacecraft to orbit
two targets. At least 100,000 asteroids inhabit
the asteroid belt, a reservoir of leftover material from the formation of our solar-system
planets 4.6 billion years ago. 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
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satellite of Mars, Deimos, in 1877.
13: Anders Jonas Ångstrom, the Swedish
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. 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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directly opposite the sun on August 13. Like
Uranus, it is in the sky virtually all night.
Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
8:49 pm (37°)
Cetus
6:28 am (63°)
All times are Pacific Daylight Time. Rise and Ceres
Cetus
4:47 am (49°)
set times are for the astronomical horizon at Eris
Las Vegas or Reno as noted.
All Dwarf Planets require a telescope. Ceres
is
visible through most amateur telescopes.
The Planets
Pluto usually requires a telescope of at least 12"
Mercury. Mercury is too close in direction diameter. Eris ("EE-ris", formerly 2003 UB313),
to the sun to be seen this month. Superior like most Trans-Neptunian objects, requires a
conjunction on the far side of the sun occurs professional sized telescope. Transit time and
on August 15.
altitude (from Las Vegas) is when the object is
Venus. At the beginning of the month, Venus at its highest in the southern sky. f
will start its swing between us and the sun
The Moon
reaching Inferior Conjunction on August
Each day the moon rises about one hour
17. It will again be visible by the end of the
later
than the day before. The New Moon (not
month when it reappears in the morning
visible) is in the direction of the sun and rises
sky rising shortly before the sun.
and sets with the sun. The first quarter moon
Mars. Mars is in Taurus for the month. Mars will rises at about noon and sets near midnight.
be about 5° north of the red star Aldebaran The full moon is opposite the sun in the sky
late in the month. Look for the red planet and rises at sunset and sets at sunrise. The
in the morning before dawn. It is rising last quarter moon rises near midnight and
shortly after midnight this month.
sets near noon. Perigee is when the moon is
Jupiter. Jupiter, in Ophiuchus, is in the south in closest to the earth and apogee is when it is
the early evening. At the end of the month, farthest. The distance varies by ±6% from
the bright asteroid Vesta will pass less than the average.
a half degree north of Jupiter.
Full Moon
July 29
5:48 pm pdt
Last quarter Aug. 5
2:20 pm
Saturn. Saturn, in the constellation of Leo, is
New Moon Aug. 12
4:03 pm
too close in direction to the sun to be seen
First quarter Aug. 20
4:54 pm
with Conjunction on the far side of the
sun occurring on August 21. By October,
Full Moon
Aug. 28
3:35 am
Venus will be easily visible in the morning
Perigee
Aug. 3
4:53 pm pdt
sky before sunrise.
Apogee
Aug. 18
8:29 pm
Uranus. Uranus is in the constellation of
Perigee
Aug. 30
5:14 pm
Aquarius where it is visible in small
There will be a total eclipse of the moon
telescopes for most of the night. Opposition
on
the morning of August 28. The partial
(directly opposite the sun) will occur on
phase will begin at 1:50 am. Totality will be
September 9.
from 2:52 am until 4:22 am. The eclipse will
Neptune. Neptune, in Capricornus, is rising end at 5:24 am and the moon will set a short
about an hour before Uranus. It will be time later. f
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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
5:49 am pdt
5:51
5:53
5:56
5:58
6:00
6:03
6:05
6:08
6:10
6:12

Sunset
7:45 pm pdt
7:42
7:39
7:36
7:32
7:29
7:25
7:21
7:17
7:13
7:09
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Day
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.

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 new phase on the night
of the peak, it will not be a factor. This will
be one of the better years for observing this
potentially rich meteor shower.

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
6:00 am pdt
6:02
6:05
6:08
6:11
6:14
6:16
6:19
6:22
6:25
6:27

Sunset
8:11 pm pdt
8:08
8:04
8:01
7:57
7:53
7:49
7:45
7:40
7:36
7:31

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

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
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The Planetarium - S1A
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