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Word from
the Editor
Spitzer Views the
Sombrero
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(NASA/JPL) NASA’s Spitzer and Hubble Space
Telescopes joined forces to create this striking
composite image of one of the most popular
sights in the universe. Messier 104 is commonly known as the Sombrero galaxy because
in visible light,
it resembles the
broad-brimmed
Mexican hat. However, in Spitzer’s
striking infrared
view, the galaxy
looks more like a
“bull’s eye.”
In Hubble’s visible light image
(lower left panel),
only the near
rim of dust can
be clearly seen in
silhouette. Recent
observations using
Spitzer’s infrared
array camera (lower right panel) uncovered the bright, smooth
ring of dust circling the galaxy, seen in red.
Spitzer’s infrared view of the starlight, piercing through the obscuring dust, is easily seen,
along with the bulge of stars and an otherwise
hidden disk of stars within the dust ring.
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Spitzer’s full view shows the disk is warped,
which is often the result of a gravitational encounter with another galaxy, and clumpy areas
spotted in the far edges of the ring indicate
young star-forming regions.
The Sombrero galaxy is located some 28
million light-years away. Viewed from Earth,
it is just six degrees south of its equatorial
plane. Spitzer detected infrared emission not
only from the ring, but from the center of the
galaxy too, where there is a huge black hole,
believed to be a billion times more massive
than our Sun.
The Spitzer picture is composed of four
images taken at 3.6 (blue), 4.5 (green), 5.8
(orange), and 8.0 (red) microns. The contribution from starlight (measured at
3.6 microns) has
been subtracted
from the 5.8 and
8-micron images
to enhance the
visibility of the
dust features.
The Hubble
Heritage Team
took these observations in MayJune 2003 with the
space telescope’s
Advanced Camera
for Surveys. Images were taken in
three filters (red,
green, and blue) to yield a natural-color image. The team took six pictures of the galaxy
and then stitched them together to create
the final composite image. This magnificent
galaxy has a diameter that is nearly one-fifth
the diameter of the full Moon. f
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First Look Inside a
Comet
(NASA/JPL) Comets are time capsules that
hold clues about the formation and evolution
of the solar system. They are composed of ice,
gas and dust, primitive debris from the solar
system’s distant and coldest regions that formed
4.5 billion years ago. Deep Impact, a NASA
Discovery Mission, is the first space mission
to probe beneath the surface of a comet and
reveal the secrets of its interior.
On July 4, 2005, the Deep Impact spacecraft
arrives at Comet Tempel 1 to impact it with
a 370-kg (~820-lbs) mass. On impact, the
crater produced is expected to range in size
from that of a house to that of a football
stadium, and two to fourteen stories deep.
Ice and dust debris is ejected from the crater
revealing fresh material beneath. Sunlight
reflecting off the ejected material provides
a dramatic brightening that fades slowly as
the debris dissipates into space or falls back
onto the comet. Images from cameras and a
spectrometer are sent to Earth covering the
approach, the impact and its aftermath. The
effects of the collision with the comet will also
be observable from certain locations on Earth
and in some cases with smaller telescopes.
The data will be analyzed and combined with
that of other NASA and international comet
missions. Results from these missions will
lead to a better understanding of both the
solar system’s formation and implications of
comets colliding with Earth.
The Deep Impact mission will last six years
from start to finish. Planning and design for
the mission took place from November 1999
onOrbit is made available to all K-12

school libraries
in Nevada
thanks to a
generous grant
from:
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through May 2001. The mission team then
proceeded with the building and testing of the
two-part spacecraft. The larger “flyby” spacecraft carries a smaller “impactor” spacecraft
to Tempel 1 and releases it into the comet’s
path for a planned collision.
In December 2004, a Delta II rocket launched
the combined Deep Impact spacecraft which
left Earth’s orbit and was directed toward
the comet. The combined spacecraft will
approach Tempel 1 and collect images of the
comet before the impact. On July 3, 2005, 24
hours before impact, the flyby spacecraft will
point high-precision tracking telescopes at the
comet and release the impactor on a course
to hit the comet’s sunlit side.

The impactor is a battery-powered spacecraft that operates independently of the
flyby spacecraft for just one day. It is called a
“smart” impactor because, after its release, it
takes over its own navigation and maneuvers
into the path of the comet. A camera on the
impactor captures and relays images of the
comet’s nucleus just seconds before collision.
The impact is not forceful enough to make
an appreciable change in the comet’s orbital
path around the Sun.
After release of the impactor, the flyby spacecraft will maneuver to a new path that, at closest
approach will pass 500 km (300 miles) from
the comet. The flyby spacecraft will observe
and record the impact, the ejected material
blasted from the crater, and the structure and
composition of the crater’s interior. After its
shields protect it from the comet’s dust tail
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passing overhead, the flyby spacecraft will
turn to look at the comet again. The flyby
spacecraft will take additional data from the
other side of the nucleus and observe changes
in the comet’s activity. While the flyby spacecraft and impactor do their jobs, professional
and amateur astronomers at both large and
small telescopes on Earth will observe the
impact and its aftermath, with results that
are broadcast over the Internet.
Comet Tempel 1 was discovered in 1867 by
Ernst Tempel. The comet has made many passages through the inner solar system orbiting
the Sun every 5.5 years. This makes Tempel
1 a good target to study evolutionary change
in the mantle, or upper crust. Comets are
visible for two reasons. First, dust driven
from a comet’s nucleus reflects sunlight as it
travels through space. Second, certain gases
in the comet’s coma, stimulated by the Sun,
give off light like a fluorescent bulb. Over
time, a comet may become less active or even
dormant. Scientists are eager to learn whether
comets exhaust their supply of gas and dust
to space or seal it into their interiors. They
would also like to learn about the structure of
a comet’s interior and how it is different from
its surface. The controlled cratering experiment of this mission will provide answers to
these questions.
The flyby spacecraft carries a set of instruments and the smart impactor. Two instruments
on the flyby spacecraft observe the impact, crater
and debris with optical imaging and infrared
spectral mapping. The flyby spacecraft uses an
X-band radio antenna (transmission at about
eight gigahertz) to communicate to Earth as
it also listens to the impactor on a different
frequency. For most of the mission, the flyby
spacecraft communicates through the 34-meter antennae of NASA’s Deep Space Network.
During the short period of encounter and
impact, when there is an increase in volume of
data, overlapping antennas around the world
will be used. Primary data is transmitted immediately and other data is transmitted over
the following week. The impactor spacecraft
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is composed mainly of copper, which is not
expected to appear in data from a comet’s
composition. For its short period of operation, the impactor uses simpler versions of
the flyby spacecraft’s hardware and software
and fewer backup systems.
The Deep Impact mission is a partnership
among the University of Maryland (UMD),
the California Institute of Technology’s Jet
Propulsion Laboratory (JPL) and Ball Aerospace and Technology Corp. The scientific
leadership of the mission is based at UMD.
Engineers at Ball Aerospace and Technologies
Corp. design and build the spacecraft under
JPL’s management. Engineers at JPL control
the spacecraft after launch and relay data to
scientists for analysis. The entire team consists of more than 250 scientists, engineers,
managers, and educators. Deep Impact is a
NASA Discovery Mission, eighth in a series
of low-cost, highly focused space science investigations. Deep Impact offers an extensive
outreach program in partnership with other
comet and asteroid missions and institutions
to benefit the public, educational and scientific
communities. f

Cassini Radio Signals
Decipher Saturn Ring
Structure
(NASA/JPL) The Cassini spacecraft has obtained the most detailed look ever at Saturn’s
rings, including the B ring, which has eluded
previous robotic explorers. Its structure seems
remarkably different from its two neighbors,
rings A and C.
The origin of Saturn’s rings is a mystery. The
rings are an enormous, complex structure.
From edge-to-edge, the ring system would not
even fit in the distance between Earth and the
Moon. The seven main rings are labeled in the
order they were discovered. From the planet
outward, they are D, C, B, A, F, G and E.
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The dramatically varying structure of ring B is
in sharp contrast to the relatively flat structure
of ring A or the gentle, wavy structure of ring
C, where many dense, narrow and sharp-edged
ringlets permeate its outer part.
Cassini also detected more than 40 wavy
features called “density waves” in ring A, many
near its outer region, close to the moons orbiting just outside the ring. The density wave

During a recent radio experiment, Cassini
mapped this structure with clarity never before available. This is the first of many such
observations Cassini will be conducting over
the summer.
“The structure of those remarkable rings is
a sight to behold. All ring features appear to
be populated by a broad range of particle sizes
that extend to many meters in diameter at the
upper end,” said Dr. Essam Marouf, Cassini
radio science team member and professor of
electrical engineering, San Jose State University,
San Jose, Calif.
Marouf said that at the lower end, particles
of about 5 centimeters (roughly 2 inches) in
diameter or less seem to be scarce in ring B
and inner ring A. In rings C and outer ring
A, particles of less than about 5 centimeters (2
inches) in diameter seem to be abundant.
Cassini found that the inner and outer parts
of ring B contain rings that are hundreds of
kilometers wide (hundreds of miles) and
vary greatly in the amount of material they
contain. A thick, 5,000-kilometer-wide (3,100mile) core contains several bands with ring
material that is nearly four times as dense as
that of ring A and nearly 20 times as dense
as that of ring C.

observations will tell more about the ring
surface mass density, its vertical thickness and
other physical properties.
“A marvelous array of waves, caused by
gravitational interactions with nearby moons,
has been uncovered throughout ring A,” said
Marouf. “We also see a major density wave
in the dense ring B. Some of these waves
have been seen in Voyager and other Cassini
observations, but not in this large number
and not with this exceptional clarity.”
Cassini conducted this first radio occultation
observation of Saturn’s rings, atmosphere and
ionosphere on May 3, 2005. An occultation
means that if you watch Cassini from Earth,
Cassini would appear occulted, or hidden,
behind the rings. During a radio occultation,
Cassini sends a radio signal from the spacecraft
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New Saturn Moon
Makes Waves

through the rings to Earth. Scientists then
watch how the strength of the radio signal is
affected as the signal passes through ring material. The denser a ring is, the weaker the signal
received. The experiment helps scientists map
(NASA/JPL) In a spectacular kick-off to its
the distribution of the amount of ring material first season of prime ring viewing, which began
and determine the ring particle sizes.
in April, the Cassini spacecraft has confirmed
earlier suspicions of an unseen moon hidden
in a gap in Saturn’s outer A ring. A new image
and movie show the new moon and the waves
it raises in the surrounding ring material.
The moon, provisionally named S/2005 S1,
was first seen in a time-lapse sequence of images taken on May 1, 2005, as Cassini began its
climb to higher inclinations in orbit around
Saturn. A day later, an even closer view was
obtained, which has allowed a measure of the
moon’s size and brightness.
The images show the tiny object in the center
The occultation was the first ever to use of the Keeler gap and the wavy patterns in the
three radio signals of different frequencies gap edges that are generated by the moon’s
(called Ka, X and S) transmitted simultane- gravitational influence. The Keeler gap is loously from a spacecraft to Earth-receiving cated about 250 kilometers (155 miles) inside
stations of NASA’s Deep Space Network. the outer edge of the A ring, which is also the
Ring particles of different sizes affect each outer edge of the bright main rings. The new
frequency differently.
object is about 7 kilometers (4 miles) across
The Cassini tour was specifically designed and reflects about half the light falling on it,
to optimize the geometry of the first radio a brightness that is typical of the particles in
occultation experiment and seven other oc- the nearby rings.
cultations scheduled from May to September
“It’s too early to make out the shape of the
2005. These observations are at the heart of orbit, but what we’ve seen so far of its motion
Cassini’s fundamental science objectives of suggests that it is very near the exact center
characterizing and understanding Saturn and of the gap, just as we had surmised,” said
its ring system. During its lifetime, Cassini Dr. Joseph Spitale, imaging team associate
will obtain 20 radio occultations and 80 stel- and planetary scientist at the Space Science
lar occultations, providing far more detailed Institute in Boulder, Colo. The new moonknowledge of the ring structures.
let orbits approximately 136,505 kilometers
The Cassini-Huygens mission is a cooperative (84,820 miles) from the center of Saturn.
project of NASA, the European Space Agency More Cassini observations will be needed to
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, D.C.
The Cassini orbiter was designed, developed
and assembled at JPL. f
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determine whether the moon’s orbit around
Saturn is circular or eccentric.
S/2005 S1 is the second known moon to
exist within Saturn’s rings. The other is Pan,
25 kilometers (16 miles) across, which orbits
in the Encke gap. Atlas and other moons
exist outside the main ring system, as do the
two F ring shepherd moons, Prometheus and
Pandora.
Imaging scientists had predicted the new
moon’s presence and its orbital distance from
Saturn after last July’s sighting of a set of peculiar spiky and wispy features in the Keeler
gap’s outer edge. The similarities of the Keeler
gap features to those noted in Saturn’s F ring
and the Encke gap led imaging scientists to
conclude that a small body, a few kilometers
across, was lurking in the center of the Keeler
gap, awaiting discovery.
“The obvious effect of this moon on the
surrounding ring material will allow us to
determine its mass and test our understanding
of how rings and moons affect one another,”
said Dr. Carl Murray, imaging team member
from Queen Mary, University of London.
An estimate of the moon’s mass, along with
a measure of its size, yields information on
its physical makeup. For instance, the new
moonlet might be quite porous, like an orbiting
icy rubble pile. Other moons near the outer
edge of Saturn’s rings, like Atlas, Prometheus
and Pandora, are also porous. Whether a
moon is porous or dense says something
about how it was formed and its subsequent
collision history.
The Keeler gap edges also bear similarities to
the scalloped edges of the 322-kilometer-wide
(200-mile) Encke gap, where the small moon
Pan (25 kilometers, or 16 miles across) resides.
From the size of the waves seen in the Encke
gap, imaging scientists were able to estimate
the mass of Pan. They expect to do the same
eventually with this new moon.
“Some of the most illuminating dynamical
systems we might hope to study with Cassini
are those involving moons embedded in gaps,”
said Dr. Carolyn Porco, imaging team leader
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at the Space Science Institute. “By examining
how such a body interacts with its companion
ring material, we can learn something about
how the planets in our solar system might
have formed out of the nebula of material that
surrounded the Sun long ago. We anticipate
that many of the gaps in Saturn’s rings have
embedded moons, and we’ll be in search of
them from here on.”
Additional closer observations of the new
body may take place in the next several months,
as Cassini continues its intensive survey of
Saturn’s beautiful and mysterious rings.
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, D.C. The
Cassini orbiter and its two onboard cameras
were designed, developed and assembled at
JPL. The imaging team is based at the Space
Science Institute, Boulder, Colo. f

First Full Mosaics of
Titan’s Surface
(NASA/ESA) As the large amount of data
collected by the European Space Agency’s
Huygens probe during its descent onto Titan is
being processed, new views of this fascinating
world become available.
The Huygens probe piggybacked aboard
NASA’s Cassini spacecraft during its seven-year
journey to Saturn. The Huygens probe Descent
Imager Spectral Radiometer camera is one of
two probe instruments funded by NASA.
The Descent Imager Spectral Radiometer
team has now produced the first complete
‘stereographic’ and ‘gnomonic’ mosaic images of Titan. Using special image projection
techniques, the team combined a series of
images captured by Huygens while rotating on
its axis at an altitude of about 20 kilometers
(12 miles).
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The Astronomy
Store
The CCSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday

This stereographic projection of Descent
Imager/Spectral Radiometer images from the
European Space Agency’s Huygens probe
combines 60 images in 31 triplets, projected
from a height of 9,800 feet above the black
‘lakebed’ surface.

The camera on board Huygens took its series of
photographs of the ever-approaching surface in
sets of three, or ‘triplets,’ as it dropped through
Titan’s atmosphere on January 14 of this year.
The images sent back to Earth partially overlap,
due to the probe’s rotation during the descent
and due to the overlap between the fields of
view of the different cameras. Scientists are
studying these images for similarities, such
as physical features common to more than
one image, and are constructing ‘mosaics,’
like jigsaw puzzles.
There are many different ways of rendering
three-dimensional objects into two dimensions.
Different kinds of projections for maps or
photographs can represent realistically such
characteristics as size, areas, distances, and
perspective. One particular kind of projection used for spheres in two dimensions (for
example on some maps of Earth or the celestial
sphere) is ‘stereographic’ projection.
A ‘gnomonic’ projection has also been
produced, and this tends to make the surface
appear as if it were flat. This type of projection

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 mosaic from the Descent Imager/Spectral
Radiometer camera on the European Space
Agency’s Huygens probe combines 17 image
triplets, projected from an altitude of 2,600
feet. The area covered is approximately 4,300
feet across (north at the top of the image).
The smallest visible objects visible are less
than 16 feet across, and the dark channels
are 100 to 130 feet wide. The images were
then stitched together using one of several
projection algorithms (in this case ‘gnomonic’)
to produce a full mosaic.
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is often found on maps used by navigators and
aviators to determine the shortest distance
between two points. However, there is a lot
of distortion of scale at the outer edges of
gnomonic projections.
On the stereographic view, like that through
a ‘fish-eye’ lens, the bright area to the north
(top of the image) and west is higher than the
rest of the terrain, and covered in dark lines
that appear to be drainage channels. These
lead down to what appears to be a shoreline
with river deltas and sand bars.
The current interpretation of these lines is
that they are cut by flowing liquid methane.
Some of them may have been produced by
precipitation run-off, producing a dense
network of narrow channels and features with
sharp, branching angles. Some other lines may
have been produced by sapping or sub-surface
flows, giving shape to short, stubby channels
that join at 90 degree angles.
The largest runoff channel starts at about
the 12 o’clock position from an inlet on the
shoreline and stretches to the left. The largest
sapping channel starts at the 9 o’ clock position and goes in a straight line up and left.
The dark, wide corridor to the west just below
the sapping channel appears to be a major
flow channel that empties into the mud flats
of the lakebed.
The bright shapes to the northeast and
east appear to be ridges of ice gravel that are

The Astronomical
Society of Nevada

The ASN normally meets on the 2nd
Tuesday of each month at 6:30 pm at
the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/

The ASN has a Las Vegas Chapter.
For information see:
http://www.astronomynv.org/vegas/
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slightly higher than the flats around them,
and the probe landing is believed to be just
southwest of the semi-circular shape. The
light and dark areas to the south are still of
unknown nature.
On the gnomonic projection, the landing
site is approaching and the surface features
are becoming sharper. North is at the top of
the image. From lower left to upper right appears to be a ridge of ice boulders projecting
through the darker lakebed material.
They are thought to slow the major flow from
the west and cause the fluid to pond on the
northwest side of the image, causing sedimentation of the dark material. Seepage between
the boulders cuts the sediment into channels
as the fluid continues to the southeast.
The members of the Huygens Descent Imager Spectral Radiometer instrument team
are based throughout the USA and Europe,
with the largest contributing groups from the
University of Arizona, USA, the Max Planck
Institute, Germany, and the Paris Observatory,
Meudon, France.
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, D.C. The
Cassini orbiter was designed, developed and
assembled at JPL. The Descent Imager Spectral
Radiometer team is based at the University of
Arizona, Tucson, Ariz. f

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CCSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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One Mars Orbiter
Takes First Photos of
Other Orbiters
(NASA/JPL) Photographs from NASA’s Mars
Global Surveyor spacecraft released May 19,
2005, were the first pictures ever taken of a
spacecraft orbiting a foreign planet by another
spacecraft orbiting that planet.

Page 11

Friends of The
CCSN 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: CCSN
Foundation, Inc.) to:

The Planetarium - S1A
Community College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:

This view is an enlargement of an image of
NASA’s Mars Odyssey spacecraft taken by the
Mars Orbiter Camera aboard NASA’s Mars
Global Surveyor while the two spacecraft were
about 90 kilometers (56 miles) apart.
Mars Global Surveyor has been orbiting Mars
since 1997, Mars Odyssey since 2001. Both
are managed for NASA by the Jet Propulsion
Laboratory, a division of the California Institute
of Technology in Pasadena, Calif. Mars Express
has been in orbit since late 2003.
Mars Express was passing about 155 miles
away when the Mars Orbiter Camera on Mars
Global Surveyor photographed it on April 20.
The next day, the camera caught Mars Odyssey

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.
passing 56 to 84 miles away.
All three spacecraft are moving at almost
7,000 miles per hour, and at 62 miles distance
the field-of-view of the Mars Orbiter Camera
is only 830 yards across. If timing had been
off by only a few seconds, the images would
have been blank.
The images were obtained by the Mars Global
Surveyor operations teams at Lockheed Martin
Space Systems, Denver; JPL and Malin Space
Science Systems. f
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Deep Impact Mission
Status Report

July

will provide us with the most scientific bang
for our buck with Deep Impact.”
Deep Impact is comprised of two parts, a
“flyby” spacecraft and a smaller “impactor.”
The impactor will be released into the comet’s
path before a planned high-speed collision
on July 4. The crater produced by the impact
could range in size from the width of a large
house up to the size of a football stadium, and
from 2 to 14 stories deep. Ice and dust debris
will be ejected from the crater, revealing the
material beneath.
The Deep Impact spacecraft has four data
collectors to observe the
effects of the collision.
A camera and infrared
spectrometer, which comprise the High Resolution
Instrument, are carried on
the flyby spacecraft, along
with a Medium Resolution
Instrument. A duplicate
of the Medium Resolution
Instrument on the impactor will record the vehicle’s
final moments before it
is run over by comet Tempel 1 at a speed of
about 23,000 miles per hour.
The overall Deep Impact mission management
for this Discovery class program is conducted
by the University of Maryland in College
Park, Md. Deep Impact project management
is handled by JPL. The spacecraft was built
for NASA by Ball Aerospace & Technologies
Corporation, Boulder, Colo. f

(NASA/JPL) Fifty-nine days before going
head-to-head with comet Tempel 1, NASA’s
Deep Impact spacecraft successfully executed
the second trajectory correction maneuver of
the mission.
The burn further refined the spacecraft’s trajectory, or flight path, and also moved forward
the expected time of the Independence Day
comet encounter so impact would be visible by
ground- and space- based
observatories.
The 95-second burn, the
longest remaining firing
of the spacecraft’s motors
prior to comet encounter
, was executed on May 4.
It changed Deep Impact’s
speed by 11.3 miles per
hour.
“Spacecraft performance
has been excellent, and this
burn was no different,”said
Rick Grammier, Deep Impact project manager
at NASA’s Jet Propulsion Laboratory, Pasadena,
Calif. “It was a textbook maneuver that placed
us right on the money.”
Right on the money is where Deep Impact
has to be to place a 39-inch long impactor
spacecraft in the path of a comet about as
big as the island of Manhattan that is bearing down on it at 6.3 miles per second. At
the same time, from a very comet-intimate
Image of Tempel 1 was taken at Kitt Peak
distance of 310 miles, a flyby spacecraft will National Observatory on April 11, 2005 with
be monitoring the event. This all occurs in a 2.1 meter telescope.
the wee hours of July 4 at 1:52 am EDT (July
3, 10:52 pm PDT) at a distance of 83 million
miles from Earth.
“With this maneuver our friends working the
Hubble Space Telescope are assured a ringside
Meets on the 1st Thursday of each
seat,” said Deep Impact Principal Investigamonth
at 7:30 pm in The Planetarium.
tor Dr. Michael A’Hearn of the University of
Call
702-561-7469
for information.
Maryland, College Park. “Their observations,
along with space telescopes Chandra and Spitzer
http://www.ccsn.edu/LVAS/
and numerous ground-based observatories,

The Las Vegas
Astronomical Society
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Month in
History
July
6: The Philosophiæ Naturalis Principia Mathematica (usually referred to as The Principia)
was published by Sir Isaac Newton in 1687.
This massive work described the laws of
physics as developed by Newton.
7: Spanish explorer Francisco Vasquez de
Coronado’s expedition reached the Zuni
pueblo in New Mexico in 1540.
10: Telstar I, the first private communications
satellite was launched this day in 1962.
11: Skylab, the United States’ first orbiting
space station, was destroyed as it reentered
the atmosphere over the Indian Ocean in
1979. Skylab was launched in 1973 and
hosted three crews for a total mission time
of six months.
14: Mariner 4 was the first spacecraft to reach
the planet Mars. It returned the first closeup photographs of the Red Planet in 1965
during its close flyby.
15: In the first joint US/USSR space project,
an Apollo spacecraft and a Soyuz spacecraft
were launched into low earth orbit in 1975
headed towards a rendezvous and docking
(see the 17th). The American crew was
Thomas Stafford, Vance Brand and Deke
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Slayton. The Soviet crew was Alexei Leonov
and Valeriy Kubasov.
16: Apollo 11, the first mission to land men
on the moon was launched in 1969.
17: The first rendezvous and docking of two
spacecraft from different nations occurred
in 1975 as part of the Apollo-Soyuz Test
Project.
19: Edward Pickering was born in 1846.
20: Nils Adolf Eric Nordenskjöld completed
the first Northwest Passage across North
America in 1879.
20: Neil Armstrong and Buzz Aldrin became
the first men on the moon during the
Apollo 11 landing in 1969. Michael Collins
remained aboard the Command Module
in orbit around the moon.
20: The Viking 1 lander returned the first pictures from the surface of Mars in 1976.
21: Virgil Grissom flew Liberty Bell 7 for 15
minutes on the second and final suborbital
flight in the Mercury program. The spacecraft sank shortly after splashdown.
23: J. Stuart completed the first north to south
crossing of Australia in 1862.
24: A captured German V-2 rocket became
the first rocket to be launched from Cape
Canaveral, Florida, in 1950.
29: The National Advisory Committee on
Aeronautics (NACA) was reorganized and
became the National Aeronautics and Space
Administration (NASA) in 1959.
31: Ranger 7 returned the first close-up photographs of the surface of the moon as it
crashed into the lunar surface in 1964. f

Give a Star
A popular service of The CCSN Planetarium lets you dedicate a star to a loved
one. For a donation of $35, we will provide an attractive certificate that proclaims
your dedication of the star of your choice to any other person. The certificate will
have a chart of the constellation containing the star and complete information
about the star. Accompanying the certificate will be The Sky Challenger, which
contains a series of adjustable charts of the sky as seen from North America to
help you find your star. A donation of $100 will give you an exclusive dedication.
Call 651-4138 or 651-4505 for further information.
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Sky
Calendar

July

full moon rises 5° to the right of Neptune
on the evening of July 21. Neptune is visible only through a telescope.

Pluto. Pluto is in the constellation of Serpens
Cauda. It is high in the south during the
mid-evening at mid-month. A telescope
of at least 12” diameter from a dark sky
All times are Pacific Daylight Time. Rise and
environment is usually required to see this
set times are for the astronomical horizon at
faint planet. f
Las Vegas or Reno as noted.

The Planets
Mercury. Mercury is low in the west after
sunset for most of the month. Greatest
Eastern Elongation (26°) occurs on July 8.
Mercury starts the month only 1° to the left
of Venus. As the month progresses, it will
move further to the left and lower.
Venus. After coming out from behind the sun,
Venus is now visible in the evening sky setting about two hours after the sun. It will
remain in the evening sky for the rest of the
month. The rapidly moving Venus travels
from Cancer into Leo on July 12.
Mars. Mars is moving through Pisces for the
month. It is in the morning sky rising near
midnight. Look for the last quarter moon
rising shortly before Mars near midnight
on the night of July 26/27.
Jupiter. Jupiter, in Virgo, is in the southwest
after sunset setting in the west near midnight.
Look for the nearly first quarter moon to the
left of Jupiter on the evening of July 13.

The Moon
Each day the moon rises about one hour
later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
the average.
Last quarter
New Moon
First quarter
Full Moon
Last quarter

June 28
July 6
July 14
July 21
July 27

11:23 am pdt
5:02 am
8:20 am
4:00 am
8:19 pm

Apogee
Perigee
Apogee

July 8
July 10
Aug. 4

10:40 am pdt
12:46 pm
2:50 pm

Saturn. Saturn, in Cancer, is too close in
Occultation
direction to the sun to be visible this month.
Saturn will pass through conjunction on
The waxing gibbous moon will pass in front
the far side of the sun on July 23.
of the bright star Antares in Scorpius on the
Uranus. Uranus, in Aquarius, rises in the late evening of July 17. In Las Vegas, look for the
evening at mid-month. The waning gib- star to disappear behind the dark edge of the
bous moon passes 2H° south of Uranus moon at about 8:14 pm. It will reappear from
on July 23. Uranus is visible only through behind the bright edge of the moon at about
9:00 pm. In Reno, look for these events to
a telescope.
occur at 8:06 and 8:50 pm. f
Neptune. Neptune, in Capricornus, is rising
an hour before Uranus at mid-month. The
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2005
The Sun

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

Las Vegas

Sunrise
5:27 am pdt
5:29
5:30
5:32
5:34
5:36
5:38
5:40
5:42
5:45
5:47

Sunset
8:02 pm pdt
8:01
8:01
8:00
7:59
7:57
7:56
7:54
7:51
7:49
7:46
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The Sun

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

Meteor Shower
The Delta Aquarid meteor shower reaches its
peak on the night of July 27/28. The number of
meteors visible varies from 15 to 35 per hour.
The stream of material causing this shower is
relatively broad. The earth enters the stream
around July 15 and leaves it in mid-August.
The last quarter moon will interfere some with
observations near the date of maximum.
Meteors are best seen after midnight where
the sky is clear and dark. This means the
observer must get away from city lights. For
the Las Vegas area, you need to get at least 30
miles away from the city. Excellent observing
sites can be found near Lake Mead, Red Rock
Canyon or Valley of Fire. For the Reno area,
Pyramid Lake, about 40 miles north of Sparks,
is a good location.
Meteors from a shower can be seen anywhere
in the sky. Because the particles causing the
meteors are traveling on parallel paths, you
can trace back the path of each meteor to a
common place in the sky. This place is called
the radiant for the shower. The radiant for
this shower is near the star Delta Aquarii in
the zodiacal constellation of Aquarius.
While the Delta Aquarid shower is rather
bland, next month we will have what is
usually the best meteor shower of the year.

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

Reno

Sunrise
5:36 am pdt
5:37
5:39
5:41
5:43
5:45
5:48
5:50
5:53
5:55
5:58

Sunset
8:31 pm pdt
8:30
8:29
8:28
8:27
8:25
8:23
8:21
8:18
8:16
8:13

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

Now is the time to start planning for the
Perseid shower which will peak on the night
of August 11/12.
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 SwiftTuttle 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. 

Aphelion
As the earth travels around the sun, its
distance from the sun changes slightly. This
year, our distance from the sun will be greatest
(aphelion) on July 4 at 10:00 pm. The distance
of the center of the earth from the center of
the sun will be 152,102,440 kilometers or
94,512,070 miles. Over a year, our distance
from the sun varies by ±1.7% from the average
which is called the Astronomical Unit (AU).
The AU has a length of 149,597,870 km or
92,955,810 miles. This is usually rounded to
93 million miles or 150 million kilometers for
a simple approximations. 

Now Playing
In Las Vegas

In Reno

Closed for
Renovation
until
August 5

Stars of the
Pharaohs
and

Straight Up

The CCSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CCSN President: Dr. Richard Carpenter
UNR President: Dr. John Lilley
UCCSN Chancellor: James E. Rogers
UCCSN Board of Regents: Chair: Dr. Stavros Anthony, Vice Chair: Dr. Jill
Derby, Mark Alden, Thalia Dondero, Dorothy Gallagher, Douglas Roman
Hill, Linda Howard, James Dean Leavitt, Howard Rosenberg, Dr. Jack Lund
Schofield, Steve Sisolak, Bret Whipple

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

http://planetarium.unr.edu/

