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DigistarTM 4 Comes to
The Planetarium
by Dr. Dale Etheridge

During the week of August 16-20, The
Planetarium at the College of Southern
Nevada is replacing it's venerable DigistarTM
3 SP projection system with a new, state-ofthe-art Evans & Sutherland
Digistar TM 4 SP2HD
system.
This system, designed
for small planetariums,
uses two high-definition
DLP video projectors with
1920x1080 pixels (picture
elements) of resolution
each, resulting in 3 million
pixels of detail in the theater
and a contrast ratio of up
to 7,500:1. Evans & Sutherland utilizes lenses
custom built by GOTO, Inc. for superior
optical performance.
The DigistarTM 3 system that is being replaced
was originally installed in August of 2005. At
the time, it was the best technology available
for small dome theaters. It produced an image
on the dome that was 1024 pixels in diameter
resulting in a total of about 800,000 pixels
forming the image.
The new system produces nearly 4 times
the number of pixels resulting in an image

Page 3

that has a linear resolution twice that of the
DigistarTM 3.
In addition to being a sharper image, the
DigistarTM 4 has considerably greater contrast
resulting in a darker background that provides
a greater dynamic range of brightness as
perceived by the viewer. Details in the image that
are just barely perceptible with the DigistarTM
3 are easily seen with the DigistarTM 4.
Because the new system uses two projectors to
produce the overall image, the resulting image
is also noticeably brighter than that produced
by the DigistarTM 3 solving the most serious
deficiency of the earlier system.
Evans & Sutherland is one of the world’s
first computer graphics companies and has
developed an advanced
co m p u t e r g r a p h i c s
technology for almost
four decades, focusing
primarily on digital
planetariums and digital
cinemas worldwide. With
DigistarTM 1,they produced
the very first all-digital
planetarium system.
DigistarTM 4 is Evans
& Sutherland's latest
development in full dome projection
technology. Using a common interface and
computer back end, it can be configured to
run programs in any sized domed theater. The
DigistarTM 4 SP2HD is optimized for theaters
under 40 feet in diameter.
The upgrade at the College of Southern
Nevada was made possible the Academic
Technology Fund at CSN. This fund is
designated for technology improvements at
the College and is generated through fees and
other non-state revenue sources. f

© 2010, 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

Rogue Asteroid
Smacked Jupiter
(NASA/STScI) Without warning, a mystery
object struck Jupiter on July 19, 2009,
leaving a dark bruise the size of the Pacific
Ocean. The spot first caught the eye of an
amateur astronomer in Australia, and soon,
observatories around the world, including
NASA's Hubble Space Telescope, were zeroing
in on the unexpected blemish.
Astronomers had witnessed this kind of
cosmic event before. Similar scars had been left
behind during the course of a week in July 1994,
when more
than 20 pieces
of Comet P/
ShoemakerLevy 9 (SL9)
plunged into
Jupiter's
atmosphere.
The 2009
i m p a c t
occurred
dur ing the
same week, 15
years later.
Astronomers
who compared
Hubble images
of both collisions say the culprit may have
been an asteroid about 1,600 feet (500 meters)
wide. The images, therefore, may show for
the first time the immediate aftermath of
an asteroid, rather than a comet, striking
another planet.
The Jupiter bombardments reveal that
the solar system is a rambunctious place,
where unpredictable events may occur more
frequently than first thought. Jupiter impacts
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium
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were expected to occur every few hundred
to few thousand years. Although there are
surveys to catalogue asteroids, many small
bodies may still go unnoticed and show up
anytime to wreak havoc.
"This solitary event caught us by surprise, and
we can only see the aftermath of the impact,
but fortunately we do have the 1994 Hubble
observations that captured the full range of
impact phenomena, including the nature of
the objects from pre-impact observations"
says astronomer Heidi Hammel of the Space
Science Institute in Boulder, Colo., leader of
the Jupiter impact study.
In 2009 Hammel's team snapped images of
the debris field
with Hubble's
recently
installed
Wide Field
Camera 3 and
newly repaired
Advanced
Camera for
Surveys.
The analysis
revealed key
differences
between the
two collisions
(in
1994
and 2009),
providing clues to the 2009 event. Astronomers
saw a distinct halo around the 1994 impact sites
in Hubble ultraviolet (UV) images, evidence
of fine dust arising from a comet-fragment
strike. The UV images also showed a strong
contrast between impact-generated debris
and Jupiter's clouds.
Hubble ultraviolet images of the 2009 impact
showed no halo and also revealed that the site's
contrast faded rapidly. Both clues suggest
a lack of lightweight particles, providing
circumstantial evidence for an impact by a
solid asteroid rather than a dusty comet.
The elongated shape of the recent impact site
also differs from the 1994 strike, indicating that
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Only a handful may have described possible
Jupiter strikes.
In 1686, the Italian astronomer Giovanni
Cassini reported a dark spot on Jupiter that was
roughly the size of the largest SL9 impact. Nearly
150 years later, in 1834, British astronomer
George Airy independently reported a dark
feature in Jupiter's southern belts that looked
nearly four times as large as shadows cast on
the planet by the Galilean moons. Crude
telescopes prevented sky watchers from probing
the nature of those spots.
The study by Hammel's team appeared in
the June 1 issue of The Astrophysical Journal
Letters. f
the 2009 object descended from a shallower
angle than the SL9 fragments. The 2009 body
also came from a different direction than the
SL9 pieces.
Team member Agustin Sanchez-Lavega of
the University of the Basque Country in Bilbao,
Spain, and colleagues performed an analysis
of possible orbits that the 2009 impacting
body could have taken to collide with Jupiter.
Their work indicates the object probably came
from the Hilda family of bodies, a secondary
asteroid belt consisting of more than 1,100
asteroids orbiting near Jupiter.
The 2009 strike was equal to a few thousand
standard nuclear bombs exploding, comparable
to the blasts from the medium-sized fragments
of SL9. The largest of those fragments created
explosions that were many times more powerful
than the world's entire nuclear arsenal blowing
up at once.
The recent impact underscores the important
work performed by amateur astronomers. "This
event beautifully illustrates how amateur and
professional astronomers can work together,"
notes Hammel.
Occasional dark spots have appeared on
Jupiter throughout the history of sky watching.
Observing records of the planet are filled with
references to spots, including "white spots,"
"peculiar spots," and "well-defined spots."

Mysterious Flash on
Jupiter
(NASA/STScI) Detailed observations made
by NASA's Hubble Space Telescope have found
an answer to the flash of light seen June 3 on
Jupiter. It came from a giant meteor burning
up high above Jupiter's cloud tops. The space
visitor did not plunge deep enough into the
atmosphere to explode and leave behind any
telltale cloud of debris, as seen in previous
Jupiter collisions.
Astronomers around the world knew that
something must have hit the giant planet
to unleash a flash of energy bright enough
to be seen 400 million miles away. But they
didn't know how deeply it penetrated into
the atmosphere. There have been ongoing
searches for the "black-eye" pattern of a deep
direct hit.
The sharp vision and ultraviolet sensitivity
of Hubble's Wide Field Camera 3 were brought
to bear on seeking out any trace evidence of
the aftermath of the cosmic collision. Images
taken on June 7, just over three days after
the flash was sighted, show no sign of debris
above Jupiter's cloud tops. This means that
the object didn't descend beneath the clouds
and explode as a fireball. "If it did, dark sooty
blast debris would have been ejected and would
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have rained down onto the cloud tops, and
the impact site would have appeared dark
in the ultraviolet and visible images due to
debris from an explosion," says team member
Heidi Hammel of the Space Science Institute
in Boulder, Colo. "We see no feature that has
those distinguishing characteristics in the
known vicinity of the impact, suggesting there
was no major explosion and fireball."
Dark smudges marred Jupiter's atmosphere
when a series of comet fragments hit Jupiter in
July 1994. A similar phenomenon occurred in
July 2009 when a suspected asteroid slammed
into Jupiter. The latest intruder is estimated
to be only a fraction the size of these previous
impactors.
"We suspected for this 2010
impact there might be no big
explosion driving a giant plume,
and hence no resulting debris
field to be imaged. There was
just the meteor, and Hubble
confirmed this," adds Hammel,
a veteran Jupiter observer of the
1994 string of impacts.
Au s t r a l i a n
amateur
astronomer Anthony Wesley
saw the flash at 4:31 p.m. (EDT)
on June 3. He was watching a
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live video feed of Jupiter from
his telescope. In the Philippines,
amateur astronomer Chris
Go confirmed that he had
simultaneously recorded the
transitory event on video.
The two-second-long flash of
light in the videos of Jupiter was
created by the same physics that
causes a meteor (or "shooting
star") on Earth. A shock wave
generated by ram pressure as
the meteor speeds into the
planet's atmosphere heats
the impacting body to a very
high temperature, and as the
hot object streaks through the
atmosphere, it leaves behind a
glowing trail of superheated atmospheric gases
and vaporized meteor material that rapidly
cools and fades in just a few seconds.
Though astronomers are largely uncertain
about the rate of large meteoroid impacts on
the planets, the best guess for Jupiter is that
the smallest detectable events may happen as
frequently as every few weeks. "The meteor
flashes are so brief they are easily missed, even
in video recordings, or perhaps misidentified
as detector noise or cosmic ray hits on imaging
devices," says team member Mike Wong of the
University of California at Berkeley.
"It's difficult to even know what the current
impact rates are throughout the solar system.
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That's partly why we are so excited by the latest
impact. It illustrates a new capability that
can be exploited with increased monitoring
of Jupiter and the other planets," says Amy
Simon-Miller of NASA's Goddard Space
Flight Center, the principal investigator on
the Jupiter observation.
As a bonus, the Hubble observations also
allowed scientists to get a close-up look at
changes in Jupiter's atmosphere following the
disappearance of the dark Southern Equatorial
Belt (SEB) several months ago.
In the Hubble view, a slightly higher altitude
layer of white ammonia ice crystal clouds
appears to obscure the deeper, darker belt
clouds. "Weather forecast for Jupiter's South
Equatorial Belt: cloudy with a chance of
ammonia," Hammel says.
The team predicts that these ammonia clouds
should clear out in a few months, as it has
done in the past. The clearing of the ammonia
cloud layer should begin with a number of
dark spots like that seen by Hubble along the
boundary of the south tropical zone.
"The Hubble images tell us these spots are
holes resulting from localized downdrafts
taking place. We often see these types of holes
when a change is about to occur," SimonMiller says.
"The SEB last faded in the early 1970s. We
haven't been able to study this at this level
of detail before," Simon-Miller adds. "The
changes of the last few years are adding to an
extraordinary database on dramatic cloud
changes on Jupiter." 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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Flash: Cassini Sees
Lightning on Saturn
(NASA/JPL) NASA's Cassini spacecraft has
captured images of lightning on Saturn. The
images have allowed scientists to create the first
movie showing lightning flashing on another
planet. After waiting years for Saturn to dim
enough for the spacecraft's cameras to detect
bursts of light, scientists were able to create
the movie, complete with a sound track that
features the crackle of radio waves emitted
when lightning bolts struck.
"This is the first time we have the visible
lightning flash together with the radio data,"
said Georg Fischer, a radio and plasma wave
science team associate based at the Space
Research Institute in Graz, Austria. "Now
that the radio and visible light data line up,
we know for sure we are seeing powerful
lightning storms."
The movie and radio data suggest extremely
powerful storms with lightning that flashes
as brightly as the brightest super-bolts on
Earth, according to Andrew Ingersoll, a Cassini
imaging science subsystem team member
at the California Institute of Technology.
"What's interesting is that the storms are as
powerful, or even more powerful, at Saturn
as on Earth," said Ingersoll. "But they occur
much less frequently, with usually only one
happening on the planet at any given time,
though it can last for months."
The first images of the lightning were captured
in August 2009, during a storm that churned
from January to October 2009 and lasted longer
than any other observed lightning storm in
the solar system. Results are described in an
article accepted for publication in the journal
Geophysical Research Letters.
To make a video, scientists needed more
pictures with brighter lightning and strong
radio signals. Data were collected during a
shorter subsequent storm, which occurred
from November through mid-December
2009. The frames in the video were obtained
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over 16 minutes on Nov. 30, 2009. The flashes
lasted less than one second. The images
show a cloud as long as 1,900 miles across
and regions illuminated by lightning flashes
about 190 miles in diameter. Scientists use
the width of the flashes to gauge the depth of
the lightning below the cloud tops.

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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When lightning strikes on Earth and on
Saturn, it emits radio waves at a frequency
that can cause static on an AM radio. The
sounds in the video approximate that static
sound, based on Saturn electrostatic discharge
signals detected by Cassini's radio and plasma
wave science instrument.
Cassini, launched in 1997, and NASA's
Voyager mission, launched in 1977, had
previously captured radio emissions from
storms on Saturn. A belt around the planet
where Cassini has detected radio emissions
and bright, convective clouds earned the
nickname "storm alley." Cassini's cameras,
however, had been unable to get pictures of
lightning flashing.
Since Cassini's arrival at Saturn in 2004, it has
been difficult to see the lightning because the
planet is very bright and reflective. Sunlight
shining off Saturn's enormous rings made
even the night side of Saturn brighter than
a full-moon night on Earth. Equinox, the
period around August 2009 when the sun
shone directly over the planet's equator, finally
brought the needed darkness. During equinox,
the sun lit the rings edge-on only and left the
bulk of the rings in shadow.
Seeing lightning was another highlight of
the equinox period, which already enabled
scientists to see clumps in the rings as high
as the Rocky Mountains.
"The visible-light images tell us a lot about
the lightning," said Ulyana Dyudina, a Cassini
imaging team associate based at Caltech, who
was the first to see the flashes. "Now we can
begin to measure how powerful these storms
are, where they form in the cloud layer and
how the optical intensity relates to the total
energy of the thunderstorms."
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Jet
Propulsion Laboratory manages the CassiniHuygens mission for NASA's Science Mission
Directorate. The Cassini orbiter and its two
onboard cameras were designed, developed
and assembled at JPL. f
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Hubble Finds Star
Eating a Planet
(NASA/STScI) The hottest known planet
in the Milky Way galaxy may also be its
shortest-lived world. The doomed planet is
being eaten by its parent star, according to
observations made by a new instrument on
NASA's Hubble Space Telescope, the Cosmic
Origins Spectrograph (COS). The planet may
only have another 10 million years left before
it is completely devoured.
The planet, called WASP-12b, is so close to
its sun like star that it is superheated to nearly
2,800° F and stretched into a football shape by
enormous tidal forces. The atmosphere has
ballooned to nearly three times Jupiter's radius
and is spilling material onto the star. The planet
is 40% more massive than Jupiter.
This effect of matter exchange between

two stellar objects is commonly seen in close
binary star systems, but this is the first time it
has been seen so clearly for a planet.
"We see a huge cloud of material around the
planet, which is escaping and will be captured by
the star. We have identified chemical elements
never before seen on planets outside our own
solar system," says team leader Carole Haswell
of The Open University in Great Britain.
Haswell and her science team's results were
published in the May 10, 2010 issue of The
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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.
Astrophysical Journal Letters.
A theoretical paper published in the science
journal Nature last February by Shu-lin Li of
the Department of Astronomy at the Peking
University first predicted that the planet's
surface would be distorted by the star's gravity,
and that gravitational tidal forces make the
interior so hot that it greatly expands the
planet's outer atmosphere. Now Hubble has
confirmed this prediction.
WASP-12 is a yellow dwarf star located
approximately 600 light-years away in the
winter constellation Auriga. The exoplanet
was discovered by the United Kingdom's
Wide Area Search for Planets (WASP) in 2008.
The automated survey looks for the periodic
dimming of stars from planets passing in front
of them, an effect called transiting. The hot
planet is so close to the star it completes an
orbit in 1.1 days.
The unprecedented ultraviolet (UV)
sensitivity of COS enabled measurements of
the dimming of the parent star's light as the
planet passed in front of the star. These UV
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spectral observations showed that absorption
lines from aluminum, tin, manganese, among
other elements, became more pronounced
as the planet transited the star, meaning that
these elements exist in the planet's atmosphere
as well as the star's. The fact the COS could
detect these features on a planet offers strong
evidence that the planet's atmosphere is greatly
extended because it is so hot.
The UV spectroscopy was also used to
calculate a light curve to precisely show just
how much of the star's light is blocked out
during transit. The depth of the light curve
allowed the COS team to accurately calculate
the planet's radius. They found that the UVabsorbing exosphere is much more extended
than that of a normal planet that is 1.4 times
Jupiter's mass. It is so extended that the planet's
radius exceeds its Roche lobe, the gravitational
boundary beyond which material would be lost
forever from the planet's atmosphere. f

Out of Whack
Planetary System
(NASA/STScI) Astronomers reported
recently the discovery of a planetary system way
out of tilt, where the orbits of two planets are
at a steep angle to each other. This surprising
finding will impact theories of how multiplanet systems evolve, and it shows that some
violent events can happen to disrupt planets'
orbits after a planetary system forms, say
researchers.
"The findings mean that future studies of
exoplanetary systems will be more complicated.
Astronomers can no longer assume all planets
orbit their parent star in a single plane," says
Barbara McArthur of The University of Texas
at Austin's McDonald Observatory.
McArthur and her team used data from the
Hubble Space Telescope, the giant Hobby-Eberly
Telescope, and other ground-based telescopes
combined with extensive modeling to unearth
a landslide of information about the planetary
system surrounding the nearby star Upsilon
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Andromedae.
McArthur reported these findings in a press
conference at the 216th meeting of the American
Astronomical Society in Miami, along with her
collaborator Fritz Benedict, also of McDonald
Observatory, and team member Rory Barnes
of the University of Washington. The work
also was published in the June 1 edition of
the Astrophysical Journal.
For just over a decade, astronomers have
known that three Jupiter-type planets orbit
the yellow-white star Upsilon Andromedae.
Similar to our Sun in its properties, Upsilon
Andromedae lies about 44 light-years away.
It's a little younger, more massive, and brighter
than the Sun.
Combining fundamentally different, yet
complementary, types of data from Hubble
and ground-based telescopes, McArthur's team
has determined the exact masses of two of the
three known planets, Upsilon Andromedae c
and d. Much more startling, though, is their
finding that not all planets orbit this star in
the same plane. The orbits of planets c and
d are inclined by 30 degrees with respect to
each other. This research marks the first time
that the "mutual inclination" of two planets
orbiting another star has been measured. And,
the team has uncovered hints that a fourth
planet, e, orbits the star much farther out.
"Most probably Upsilon Andromedae
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had the same formation process as our own
solar system, although there could have been
differences in the late formation that seeded
this divergent evolution," McArthur said.
"The premise of planetary evolution so far
has been that planetary systems form in the
disk and remain relatively co-planar, like our
own system, but now we have measured a
significant angle between these planets that
indicates this isn't always the case."
Until now the conventional wisdom has been
that a big cloud of gas collapses down to form
a star, and planets are a natural by-product
of leftover material that forms a disk. In our
solar system, there's a fossil of that creation
event because all of the eight major planets
orbit in nearly the same plane. The outermost
dwarf planets like Pluto are in inclined orbits,
but these have been modified by Neptune's
gravity and are not embedded deep inside the
Sun's gravitational field.
Several different gravitational scenarios could
be responsible for the surprisingly inclined
orbits in Upsilon Andromedae, "Possibilities
include interactions occurring from the inward
migration of planets, the ejection of other
planets from the system through planet-planet
scattering, or disruption from the parent star's
binary companion star, Upsilon Andromedae
B," McArthur said.
Barnes, an expert in the dynamics of extrasolar
planetary systems, added, "Our dynamical
analysis shows that the inclined orbits probably
resulted from the ejection of an original
member of the planetary system. However,
we don't know if the distant stellar companion
forced that ejection, or if the planetary system
itself formed in such a way that some original
planets were ejected. Furthermore, we find
that the revised configuration still lies right on
the precipice of instability: The planets pull on
each other so strongly that they are almost able
to throw each other out of the system."
The two different types of data combined
in this research were astrometry from the
Hubble Space Telescope and radial velocity
from ground-based telescopes.
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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.

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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Astrometry is the measurement of the
positions and motions of celestial bodies.
McArthur's group used one of the Fine
Guidance Sensors (FGSs) on the Hubble
telescope for the task. The FGSs are so precise
that they can measure the width of a quarter
in Denver from the vantage point of Miami.
It was this precision that was used to trace
the star's motion on the sky caused by its
surrounding, and unseen, planets.
Radial velocity makes measurements of
the star's motion on the sky toward and
away from Earth. These measurements
were made over a period of 14 years using
ground-based telescopes, including two at
McDonald Observatory and others at Lick,
Haute-Provence, and Whipple Observatories.
The radial velocity provides a long baseline
of foundation observations, which enabled
the shorter duration, but more precise and
complete, Hubble observations to better define
the orbital motions.
The fact that the team determined the orbital
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inclinations of planets c
and d allowed them to
calculate the exact masses
of the two planets. The
new information told us
that our view as to which
planet is heavier has to
be changed. Previous
minimum masses for the
planets given by radial
velocity studies put the
minimum mass for planet c
at 2 Jupiters and for planet
d at 4 Jupiters. The new,
exact masses, found by
astrometry are 14 Jupiters
for planet c and 10 Jupiters
for planet d.
"The Hubble data show
that radial velocity isn't the
whole story," Benedict said.
"The fact that the planets
actually flipped in mass
was really cute."
The 14 years of radial velocity information
compiled by the team uncovered hints that a
fourth, long-period planet may orbit beyond
the three now known. There are only hints
about that planet because it's so far out
that the signal it creates does not yet reveal
the curvature of an orbit. Another missing
piece of the puzzle is the inclination of the
innermost planet, b, which would require
precision astrometry 1,000 times greater than
Hubble's, a goal attainable by a space mission
optimized for interferometry.
The team's Hubble data also confirmed
Upsilon Andromedae's status as a binary star.
The companion star is a red dwarf less massive
and much dimmer than the Sun.
"We don't have any idea what its orbit is,"
Benedict said. "It could be very eccentric.
Maybe it comes in very close every once in a
while. It may take 10,000 years." Such a close
pass by the secondary star could gravitationally
perturb the orbits of the planets. 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

Page 13

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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August

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

Planet
Constellation
Transit
Pluto
Sagittarius
9:15 pm (35°)
Ceres
Ophiuchus
8:22 pm (26°)
Eris
Cetus
4:48 am (50°)
MakeMake Coma Berenices 3:37 pm (81°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
4:45 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
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is low in the west shortly of Neptune can also be referred to as Plutoids.
after sunset for the first part of the month. Eris ("EE-ris"), MakeMake (mah-keh-mahGreatest eastern elongation (27°) is on keh) and Haumea, like most Plutoids, require
August 6. Look for Mercury less than four a professional sized telescope. Transit times
degrees to the right of the waxing crescent and altitudes (from Las Vegas) are when the
moon early on the evening of August 11. object is at its highest in the southern sky.
Each will appear slightly lower in the sky
Venus. Venus is appears low in the western from Reno. f
sky after sunset. It is setting about three
hours after the sun. Look for the waxing
crescent moon, Mars, Saturn and Venus to
The Moon
form a grouping less than 6° apart around
the evening of August 13. Greatest eastern
Each day the moon rises about one hour
elongation (46° east of the sun) occurs on later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
August 19.
and sets with the sun. The first quarter moon
Mars. Mars, in Virgo, is in the southwest at rises at about noon and sets near midnight.
sunset. Look for it near Venus and Saturn The full moon is opposite the sun in the sky
at mid-month.
and rises at sunset and sets at sunrise. The
Jupiter. Jupiter, in Pisces, is rising in the east last quarter moon rises near midnight and
in the mid-evening. The waning gibbous sets near noon. Perigee is when the moon is
moon rises to the left of Jupiter and Uranus closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
on the evening of August 27.
the average.
Saturn. Saturn, in Virgo, is low in the west
Last quarter Aug. 2
9:59 pm pdt
in the early evening. It can be found near
New Moon Aug. 9
8:08 pm
Venus and Mars.
First quarter Aug. 16 11:14 am
Full Moon
Aug. 24 10:05 am
Uranus. Uranus, in Pisces, is low in the eastern
Last quarter Sep. 1 10:22 am
sky after midnight. It is rising shortly
before Jupiter.
Apogee
July 28
4:51 pm pdt
Perigee
Aug. 10 10:57 am
Neptune. Neptune, near the AquariusApogee
Aug. 24 10:52 pm
Capricornus border, is rising in the east
near sunset. Opposition (directly opposite
the sun) occurs on August 20.
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2010
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
5:52
5:55
5:57
6:00
6:02
6:04
6:07
6:09
6:12

Sunset
7:46 pm pdt
7:43
7:40
7:37
7:33
7:30
7:26
7:22
7:18
7:14
7:10
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Day
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.

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 crescent phase on the
night of the peak, it will have set by the time
for optimum viewing. This will be one of the
better years for observing this potentially rich

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
6:04
6:07
6:10
6:13
6:16
6:18
6:21
6:24
6:27

Sunset
8:12 pm pdt
8:08
8:05
8:01
7:58
7:54
7:49
7:45
7:41
7:36
7:32

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

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
Black Holes
The Little Star
That Could

Mystery of the Nile
Saturn: Jewel of
the Heavens
Secret of the
Cardboard Rocket

Seasonal Stargazing

Seasonal Stargazing

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

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

http://planetarium.unr.edu/

