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Word from
the Editor
Riccardo Giacconi
Receives National
Award
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(NASA/STScI) Riccardo Giacconi, founding
director of the Space Telescope Science
Institute (STScI), received the 2008 Lifetime
Achievement Award from the National
Inventors Hall of Fame, Inc. on May 3 at the
Hall's headquarters in Akron, Ohio. The
annual Lifetime Achievement Award is given
to an individual who has fostered innovation
throughout his or her lifetime.
The Hall honors those who have demonstrated
an extended commitment to progress in
technical innovation and the protection of
that innovation. Each year new inventors are
inducted into the Hall of Fame in recognition
of their inventions that make human, social,
and economic progress possible.
"It is a great honor to get this award," said
Giacconi. "I am particularly pleased that I am
to be included in such a restricted club which
has among its members Edison and the Wright
brothers. This is a humbling experience."
Giacconi is considered the "father of X-ray
astronomy." He opened a new window on
scientific understanding of the universe, from
its evolution to its component black holes,
neutron stars, galaxy clusters, and quasars.
He is a corecipient of the 2002 Nobel Prize
in physics.

Page 3

Born in Genoa, Italy in 1931, Giacconi
received his Ph.D. in physics from the University
of Milan in 1954.
Giacconi led the group of scientists at
American Science and Engineering, Inc. that
was the first to make extrasolar observations
in the 1960s. In 1970 he conceived of and
led the implementation of UHURU, the first
orbiting X-ray observatory which provided the
first X-ray map of the heavens and identified
the diffuse X-ray background.
Giacconi joined the faculty of Harvard
University in 1973 and became an Associate
Director for the Center for Astrophysics,
High Energy Astrophysics Division. He
served as principal investigator during the
concept, design, and fabrication of the Einstein
Observatory.
In 1976, he initiated the study and design
of a large X-ray telescope, then known as the
Advanced X-ray Astrophysics Facility. The
telescope was renamed the Chandra X-Ray
Observatory in 1998.
He was appointed by the Association of
Universities for Research in Astronomy, Inc.
(AURA), as the first director of STScI in 1981.
Under his leadership, STScI developed the
expertise and capabilities to direct the science
mission for the Hubble Space Telescope.
From 1981 to 1997, Giacconi was a professor
in physics and astronomy at the Johns
Hopkins University. Upon leaving STScI in
1993, he began a seven- year appointment as
Director General of the European Southern
Observatory. In 1999 he was appointed
president of Associated Universities, Inc.,
the consortium that co-administers the
National Radio Astronomy Observatory with
the National Science Foundation. Giacconi
retired from AUI and was named University
Professor at JHU in 2004. f
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Galaxies Gone Wild!
(NASA/STScI) Astronomy textbooks typically present galaxies as staid, solitary, and
majestic island worlds of glittering stars. But galaxies have a wild side. They have flirtatious
close encounters that sometimes end in grand mergers and overflowing "maternity wards"
of new star birth as the colliding galaxies
morph into wondrous new shapes. Recently,
in celebration of the Hubble Space Telescope's
18th launch anniversary, 59 views of colliding
galaxies constitute the largest collection of
Hubble images ever released to the public.
This new Hubble atlas dramatically illustrates
how galaxy collisions produce a remarkable
variety of intricate structures in never-beforeseen detail. f
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.

2008

onOrbit

Page 5

Compact Galaxies in
Early Universe Pack a
Big Punch
(NASA/STScI) Imagine receiving an
announcement touting the birth of a baby 20
inches long and weighing 180 pounds. After
reading this puzzling message, you would
immediately think the baby's weight was a
misprint.
Astronomers looking at galaxies in the
universe's distant past received a similar
perplexing announcement when they found
nine young, compact galaxies, each weighing
in at 200 billion times the mass of the Sun.
The galaxies, each only 5,000 light-years across,
are a fraction of the size of today's grown-up
galaxies but contain approximately the same
number of stars. Each galaxy could fit inside
the central hub of our Milky Way Galaxy.
Astronomers used NASA's Hubble Space
Telescope and the W.M. Keck Observatory
on Mauna Kea, Hawaii, to study the galaxies
as they existed 11 billion years ago, when the
universe was less than 3 billion years old.
"Seeing the compact sizes of these galaxies is
a puzzle," said Pieter G. van Dokkum of Yale
University in New Haven, Conn., who led the
study. "No massive galaxy at this distance has
ever been observed to be so compact. It is not
yet clear how they would build themselves
up to become the large galaxies we see today.

They would have to change a lot over 11 billion
years, growing five times bigger. They could
get larger by colliding with other galaxies,
but such collisions may not be the complete
answer."
To determine the sizes of the galaxies, the
team used the Near Infrared Camera and MultiObject Spectrometer on Hubble. The Keck
observations were carried out with assistance of
a powerful laser to correct for image blurring
caused by the Earth's atmosphere. "Only
Hubble and Keck can see the sizes of these
galaxies because they are very small and far
away," van Dokkum explained.
Van Dokkum and his colleagues studied
the galaxies in 2006 with the Gemini South
Telescope Near-Infrared Spectrograph, on
Cerro Pachon in the Chilean Andes. Those
observations provided the galaxies' distances
and showed that the stars are a half a billion
to a billion years old. The most massive stars
had already exploded as supernovae.
"In the Hubble Deep Field, astronomers
found that star-forming galaxies are small,"
said Marijn Franx of Leiden University, The
Netherlands. "However, these galaxies were
also very low in mass. They weigh much
less than our Milky Way. Our study, which
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surveyed a much larger area than in the Hubble
Deep Field, surprisingly shows that galaxies
with the same weight as our Milky Way were
also very small in the past. All galaxies look
really different in early times, even massive
ones that formed their stars early."
The ultradense galaxies might comprise half
of all galaxies of that mass 11 billion years
ago, van Dokkum said, forming the building
blocks of today's largest galaxies.
How did these small, crowded galaxies form?
One way, suggested van Dokkum, involves
the interaction of dark matter and hydrogen
gas in the nascent universe. Dark matter is
an invisible form of matter that accounts for
most of the universe's mass. Shortly after the
Big Bang, the universe contained an uneven
landscape of dark matter. Hydrogen gas
became trapped in puddles of the invisible
material and began spinning rapidly in dark
matter's gravitational whirlpool, forming stars
at a furious rate.
Based on the galaxies' masses, which are
derived from their color, the astronomers
estimated that the stars are spinning around
their galactic disks at roughly 250 to 300
miles per second. Stars in today's galaxies,
by contrast, are traveling at about half that
speed because they are larger and rotate more
slowly than the compact galaxies.
These galaxies are ideal targets for the
Wide Field Camera 3, which is scheduled to
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be installed aboard Hubble during Servicing
Mission 4 in the fall of 2008. "We hope to use
the Wide Field Camera 3 to find thousands of
these galaxies. The Hubble images, together
with the laser adaptive optics at Keck and
similar large telescopes, should lead to a better
understanding of the evolution of galaxies
early in the life of the universe," said Garth
Illingworth of the University of California,
Santa Cruz, and Lick Observatory.
The findings appeared in the April 10 issue
of The Astrophysical Journal Letters.
The authors of the science paper are Pieter
van Dokkum (Yale University), Marijn Franx
(Leiden University, The Netherlands), Mariska
Kriek (Princeton University), Bradford Holden,
Garth Illingworth, Daniel Magee, and Rychard
Bouwens (University of California, Santa Cruz,
and Lick Observatory), Danilo Marchesini (Yale
University), Ryan Quadri (Leiden University),
Greg Rudnick (National Optical Astronomical
Observatory, Tucson), Edward Taylor (Leiden
University), and Sune Toft (European Southern
Observatory, Germany). f

Recent Supernova in
Our Galaxy
(NASA/CXC) The most recent supernova
in our Galaxy has been discovered by
tracking the rapid expansion of its remains.
This result, using NASA's Chandra X-ray
Observatory and NRAO's Very Large Array
(VLA), has implications for understanding
how often supernovas explode in the Milky
Way galaxy.
The supernova explosion occurred about
140 years ago, making it the most recent
supernova in the Milky Way as measured
in Earth's time frame. Previously, the last
known galactic supernova occurred around
1680, based on studying the expansion of its
remnant Cassiopeia A.
The recent supernova explosion was not seen
in optical light about 140 years ago because
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it occurred close to the center of the Galaxy,
and is embedded in a dense field of gas and
dust. This made it about a trillion times
fainter, in optical light, than an unobscured
supernova. However, the supernova remnant
it caused, G1.9+0.3, is now seen in X-ray and
radio images.
"We can see some supernova explosions with
optical telescopes across half of the Universe,
but when they're in this murk we can miss them
in our own cosmic backyard," said Stephen
Reynolds of North Carolina State University,
who led the Chandra study. "Fortunately,
the expanding gas cloud from the explosion
shines brightly in radio waves and X-rays for
thousands of years. X-ray and radio telescopes
can see through all that obscuration and show
us what we've been missing."
Astronomers regularly observe supernovas
in other galaxies like ours, and based on those
rates, estimate that about three should explode
every century in our Milky Way, although these
estimates have large margins of error.
"If the supernova rate estimates are correct,
there should be the remnants of about 10
supernova explosions that are younger
than Cassiopeia A," said David Green of
the University of Cambridge in the United
Kingdom, who led the VLA study. "It's great
to finally track one of them down."
The tracking of this source began in 1985
when astronomers, led by Green, used the
VLA to identify G1.9+0.3 as the remnant of
a supernova explosion near the center of our
Galaxy. Based on its small size, it was thought
to have resulted from a supernova that exploded
about 400 to 1000 years ago.
Twenty two years later, Chandra observations
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of this object revealed that the remnant had
expanded by a surprisingly large amount,
about 16% since 1985. This indicates that
the supernova remnant is much younger than
previously thought.
The young age was confirmed when new
radio observations from the VLA were made
just within the past several weeks. This "apples
to apples" comparison nails the age of the
remnant to be about 140 years (less if it has
been slowing down), making it the youngest
on record in the Milky Way.
Finding such a recent, obscured supernova
is a vital first step in making a better estimate
of the supernova rate in our Galaxy. Knowing
this rate is important because supernovas heat
and redistribute large amounts of gas, pump
large amounts of heavy elements out into their
surroundings, and can trigger the formation
of new stars, closing the cycle of stellar death
and rebirth. The explosion may also leave
behind, in addition to the expanding remnant,
a central neutron star or black hole.

In addition to being a record holder for
youth, G1.9+0.3 is of considerable interest for
other reasons. The high expansion velocities
and the extreme particle energies that have
been generated are unprecedented and should
stimulate deeper studies of this object with
Chandra and the VLA.
"No other object in the Galaxy has properties
like this," said Reynolds. "Finding G1.9+0.3 is
extremely important for learning more about
how some stars explode and what happens in
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the aftermath.
Scientists can also use it to probe the
environment into which it exploded. At perhaps
only a few thousand light years from the center
of the Galaxy, it appears to be embedded in
the dense environment near the Milky Way's
supermassive black hole.
These results will appear in The Astrophysical
Journal Letters. NASA's Marshall Space Flight
Center, Huntsville, Ala., manages the Chandra
program for the agency's Science Mission
Directorate. The Smithsonian Astrophysical
Observatory controls science and flight
operations from the Chandra X-ray Center
in Cambridge, Mass. f

Cassini Tracks Raging
Saturn Storm
(NASA/JPL) As a powerful electrical storm
rages on Saturn with lightning bolts 10,000
times more powerful than those found on Earth,
the Cassini spacecraft continues its five-month
watch over the dramatic events.
Scientists with NASA's Cassini-Huygens
mission have been tracking the visibly bright,
lightning-generating storm, the longest
continually observed electrical storm ever
monitored by Cassini.
Saturn's electrical storms resemble terrestrial
thunderstorms, but on a much larger scale.
Storms on Saturn have diameters of several
thousand miles), and radio signals produced
by their lightning are thousands of times more
powerful than those produced by terrestrial
thunderstorms.
Lightning flashes within the persistent storm
produce radio waves called Saturn electrostatic
discharges, which the radio and plasma
wave science instrument first detected on
November 27, 2007. Cassini's imaging cameras
monitored the position and appearance of
the storm, first spotting it about a week later,
on December 6.
The view above approximates what the

human eye would see. The storm stands out
with greater clarity in the sharpened, enhanced
color view opposite.
"The electrostatic radio outbursts have waxed
and waned in intensity for five months now,"
said Georg Fischer, an associate with the radio
and plasma wave science team at the University
of Iowa, Iowa City. "We saw similar storms
in 2004 and 2006 that each lasted for nearly
a month, but this storm is longer-lived by far.
And it appeared after nearly two years during
which we did not detect any electrical storm
activity from Saturn."
The new storm is located in Saturn's southern
hemisphere, in a region nicknamed "Storm
Alley" by mission scientists, where the previous
lightning storms were observed by Cassini. "In

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/
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
order to see the storm, the imaging cameras
have to be looking at the right place at the
right time, and whenever our cameras see
the storm, the radio outbursts are there," said
Ulyana Dyudina, an associate of the Cassini
imaging team at the California Institute of
Technology in Pasadena, Calif.
Cassini's radio plasma wave instrument
detects the storm every time it rotates into
view, which happens every 10 hours and 40
minutes, the approximate length of a Saturn
day. Every few seconds the storm gives off
a radio pulse lasting for about a tenth of a
second, which is typical of lightning bolts
and other electrical discharges. These radio
waves are detected even when the storm is
over the horizon as viewed from Cassini, a
result of the bending of radio waves by the
planet's atmosphere.
Amateur astronomers have kept track of
the storm over its five-month lifetime. "Since
Cassini's camera cannot track the storm every
day, the amateur data are invaluable," said
Fischer. "I am in continuous contact with
astronomers from around the world."
The long-lived storm will likely provide
information on the processes powering Saturn's
intense lightning activity. Cassini scientists
will continue to monitor Storm Alley as the
seasons change, bringing the onset of autumn
to the planet's southern hemisphere.
The Cassini-Huygens mission is a cooperative

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.
project of NASA, the European Space Agency
and the Italian Space Agency. JPL, a division
of Caltech, manages the Cassini 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. The radio and plasma wave
science team is based at the University of Iowa,
Iowa City. 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 CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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(NASA/JPL) Spirit's Tau measurements of
atmospheric dust have remained steady, but
solar array input has dropped a bit to 235 watthours per sol due ti accumulated dust on the
solar panels. Spirit still has enough energy to

squeeze in Mössbauer studies of iron-bearing
minerals at a time of year when the rover's
handlers expected Spirit to be concerned only
with survival. At present, the rover's target of
scientific interest is a soil exposure nicknamed
after Arthur C. Harmon, a former Tuskegee
airman. Spirit conducted 8 more hours

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/

of Mössbauer integration, for a total of 12
hours. Scientists hope the rover will be able
to collect 36 more hours' worth of data from
the same target. Meanwhile, Spirit continued
to acquire panoramic-camera images, using all
13 color filters, of the "Bonestell panorama,"
informally named in honor of famed space
artist Chesley Bonestell.
Concerned that cold winter temperatures
on Mars might trigger the survival heaters on
the rover electronics module, rover planners
took the extra precaution of disabling those
particular heaters on sol 1533 (April 25, 2008)
to conserve power. With the heaters turned off,
the rover's handlers must monitor temperatures
carefully to make sure the module doesn't
get too cold. Besides the survival heaters,
the remaining means of keeping the module
warm enough during the night is to generate
more heat during the day by keeping the rover
awake for about one additional hour. Of late,
39 minutes is the shortest possible awake time
for conducting minimal activities. Another
20-plus minutes of awake time are needed
on days when the rover transmits data to
NASA's Odyssey orbiter during its overhead
pass. On other sols, rover planners may
arbitrarily increase the rover's awake time to
50 minutes or longer to generate enough heat
to keep the electronics module alive, even if
science activities do not require Spirit to be
awake that long.
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In summary, the challenge for Spirit's handlers
during each planning cycle is to recharge the
battery enough to do significant science, then
recharge the battery again to transmit data to
Odyssey for downlink to Earth. By keeping the
rover awake for shorter periods, they conserve
energy but generate less thermal inertia (heat)
for keeping the rover electronics module alive.
The more consecutive sols that go by without
transmitting temperature and power updates
to Odyssey and from there to Earth, the more
Spirit's handlers must rely on margin ("wiggle
room") from earlier predictions and keep the
rover awake longer to protect the electronics
module. As a result, Spirit is caught in a
"catch-22" set of trade-offs among power,
heat, communications, and science. This
delicate balance will become increasingly
more precarious as the rover moves closer
to the winter solstice, with its even colder
temperatures and lower solar array input.
After completing a battery of diagnostic
tests, engineers planned to attempted to move
Opportunity's shoulder azimuth joint, also
known as Joint 1.
Tests during
May included
electrical
resistance tests
at the warmest
and coldest
times of day
to determine if
a persistent stall in the joint was dependent
on temperature. Test results indicated that
electrical resistance in the shoulder motor at
the warmest time of day approached normal
levels.
A series of mild dust-cleaning events gave
power levels a slight boost. The dust factor,
a measure of the amount of sunlight actually
penetrating dust on the solar panels, was
about 73 percent. As recently as Martian day,
or sol, 1486 (March 29, 2008), the dust factor
was only 69 percent. Average solar-array
energy during the past week was nearly 385
watt-hours, almost enough energy to light a
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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 unshared credit, free
		
admission for Friend & all guests.
100-watt bulb for four hours.
Opportunity conducted a variety of remotesensing activities, including photometric
observations at varying times of day, soil
observations, horizon surveys, imaging of
a cobble known as "Jin" and wheel trenches
informally named "Harland" and "Williams,"
atmospheric observations, and measurements
of argon gas in the Martian atmosphere.
Opportunity is healthy and all subsystems
are operating as expected, with the exception
of the robotic arm. f
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NASA Satellite Finds
Interior of Mars Is
Colder
(NASA/JPL) New observations from NASA's
Mars Reconnaissance Orbiter indicate that the
crust and upper mantle of Mars are stiffer and
colder than previously thought.
The findings suggest any liquid water that
might exist below the planet's surface, and
any possible organisms living in that water,
would be located deeper than scientists had
suspected.
"We found that the rocky surface of Mars is
not bending under the load of the north polar
ice cap," said Roger Phillips of the Southwest
Research Institute. Phillips is the lead author
of a new report in May's online version
of Science. "This implies that the planet's
interior is more rigid, and thus colder, than
we thought before."
The discovery was made using the Shallow
Radar instrument on the spacecraft, which has
provided the most detailed pictures to date of
the interior layers of ice, sand and dust that
make up the north polar cap on Mars. The
radar images reveal long, continuous layers
stretching up to 600 miles, or about one-fifth
the length of the United States.
"In our first glimpses inside the polar ice using
the radar on Mars Reconnaissance Orbiter, we
can clearly see stacks of icy material that trace
the history of Mars' climate," said Jeffrey Plaut
of NASA's Jet Propulsion Laboratory. Plaut
is a science team member and a co-author
of the paper. "Radar has opened up a new
avenue for studying Mars' past."
The radar pictures show a smooth, flat border
between the ice cap and the rocky Martian crust.
On Earth, the weight of a similar stack of ice
would cause the planet's surface to sag. The
fact that the Martian surface is not bending
means that its strong outer shell, or lithosphere,
a combination of its crust and upper mantle,
must be very thick and cold.
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"The lithosphere of a planet is the rigid part.
On Earth, the lithosphere is the part that breaks
during an earthquake," said Suzanne Smrekar,
deputy project scientist for Mars Reconnaissance
Orbiter at JPL. "The ability of the radar to
see through the ice cap and determine that
there is no bending of the lithosphere gives
us a good idea of present day temperatures
inside Mars for the first time."
Temperatures in the outer portion of a rocky
planet like Mars increase with depth toward
the interior. The thicker the lithosphere, the
more gradually the temperatures increase.
The discovery of a thicker Martian lithosphere
therefore implies that any liquid water lurking
in aquifers below the surface would have to
be deeper than previously calculated, where
temperatures are warmer. Scientists speculate
that any life on Mars associated with deep
aquifers also would have to be buried deeper
in the interior.
The radar pictures also reveal four zones of
finely spaced layers of ice and dust separated
by thick layers of nearly pure ice. Scientists
think this pattern of thick, ice-free layers
represents cycles of climate change on Mars
on a time scale of roughly one million years.
Such climate changes are caused by variations
in the tilt of the planet's rotational axis and
in the eccentricity of its orbit around the sun.
The observations support the idea that the
north polar ice cap is geologically active and
relatively young, at about 4 million years.
The Shallow Radar instrument was provided
by the Italian Space Agency, and its operations
are led by the InfoCom Department, University
of Rome "La Sapienza." Thales Alenia Space
Italia, in Rome, is the Italian Space Agency's
prime contractor for the radar instrument.
Astro Aerospace of Carpinteria, Calif., a
business unit of Los Angeles-based Northrop
Grumman Corp., developed the instrument's
antenna as a subcontractor to Thales Alenia
Space Italia. f
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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, co-founder of the
American Association of Variable Star
Observers, 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.
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 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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Sky
Calendar
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of July 20, look for the waning gibbous
moon near Neptune just before dawn.
For observers along the western Pacific
Rim, the moon will occult (pass in front
of) Neptune.

Dwarf Planets. (At mid-month - 15th)
All times are Pacific Daylight Time. Rise and
Constellation
Transit
set times are for the astronomical horizon at Planet
Pluto
Sagittarius
10:59
pm (38°)
Las Vegas or Reno as noted.
Ceres
Gemini
12:10 pm (79°)
Eris
Cetus
6:47 am (49°)

The Planets

All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least 12"
diameter. Eris ("EE-ris", formerly 2003 UB313),
like most Trans-Neptunian objects, requires a
professional sized telescope. Transit time and
Venus. Venus is too close in direction to the altitude (from Las Vegas) are when the object
sun to be easily observed. It will reappear is at its highest in the southern sky. f
in the evening sky next month. Superior
conjunction on the far side of the sun
occurred on June 8.
The Moon
Mercury. Mercury is low in the morning sky
early this month rising just before the sun.
Greatest western elongation (22°) occurs
on July 1. Superior conjunction (far side
of the sun) occurs on July 29.

Mars. Mars is in Leo and sets in the west in
the early evening. Look for it just below
Saturn on the evening of July 9. The waxing
crescent moon is just to the left of this pair
on July 6.
Jupiter. Jupiter, in Sagittarius, is rising in the
southeast in the early evening. Opposition
(opposite the sun in the sky) occurs on July
9 when Jupiter will be rising at sunset.
Saturn. Saturn, in the constellation of Leo,
is east of the bright star Regulus and low
in the west in early evening. It is setting
about three hours after the sun.
Uranus. Uranus is in the constellation of
Aquarius near the border with Pisces where
it rises in the east in the late evening. Look
for the waning gibbous moon to rise about
8° to the left Uranus on July 22.
Neptune. Neptune, in Capricornus, is visible
in the late evening sky rising more than an
hour ahead of Uranus. In the morning

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

Jun. 26
July 2
July 9
July 18
July 25

5:10 am pdt
7:19 pm
9:35 pm
12:59 am
11:42 am

Perigee
Apogee
Perigee

July 1
July 13
July 29

2:23 pm pdt
9:15 pm
4:25 pm
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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
5:43
5:45
5:47

Sunset
8:02 pm pdt
8:01
8:01
8:00
7:59
7:57
7:55
7:53
7:51
7:49
7:46
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Day
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.

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 waning crescent moon will interfere 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. Now is the
time to start planning for the Perseid shower

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
5:38
5:39
5:41
5:43
5:46
5:48
5:50
5:53
5:56
5:58

Sunset
8:30 pm pdt
8:30
8:29
8:28
8:26
8:25
8:23
8:20
8:18
8:15
8:12

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

which will peak on the night of August 11/12.
Fortunately, the Perseids will not be impeded
much by a waxing gibbous moon this 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 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 1:00 am. The distance
of the center of the earth from the center of
the sun will be 152,104,130 kilometers or
94,513,120 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

Black Holes

Extreme
Planets

and

Stargazing
Saturday Matinee
Secret of the Cardboard Rocket

and

The Alps

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Howard Rosenberg - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Cedric Crear, Thalia Dondero,
Dorothy Gallagher, Jason Geddes, Ronald Knecht, James Dean Leavitt, Dr. Jack
Lund Schofield, Steve Sisolak and Bret Whipple

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

http://planetarium.unr.edu/

