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Stars of the Pharaohs
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Dragon's Crew
Accommodations

(NASA/SpaceX) Space Exploration Technologies (SpaceX) has finished an important
evaluation of a prototype Dragon spacecraft
designed to carry people into orbit. This key
milestone is part of SpaceX's partnership with
NASA under a funded Space Act Agreement to
advance the
design of
crew transportation
vehicles.
The primary goal
of the tests
was to determine
whether
the layout
will allow
astronauts
to maneuver
effectively in
the vehicle.
Several veteran space shuttle astronauts and NASA
engineers conducted the evaluation during
a pair of two-day-long reviews.
On top, from left, are NASA Crew Survival
Engineering Team Lead Dustin Gohmert,NASA
astronauts Tony Antonelli and Eric Boe, and

Page 3

SpaceX Mission Operations Engineer Laura
Crabtree. On bottom, from left, are SpaceX
Thermal Engineer Brenda Hernandez and
NASA astronauts Rex Walheim and Tim Kopra.
As this issue goes to press, SpaceX is preparing
to launch an unmanned version of Dragon
on a Falcon 9 rocket to carry supplies to the
International Space Station. This will be a
demonstration flight to test the ability of the
Falcon 9/Dragon combination to carry supplies
to the ISS. This rocket and spacecraft will not
carry people, but will have about 1,200 pounds
of supplies onboard for the six astronauts and
cosmonauts working on the space station.
If successful, SpaceX is contracted to carry
future supplies to the orbiting space station.
In the
meantime,
SpaceX is
working on
a version of
the Dragon
vehicle to
carry passengers.
Their plan is
to be able to
carry crews
to the ISS
to replace
the ability of
the retired
space shuttle
program.
SpaceX is developing its system under NASA
contract as part of the Commercial Orbital
Transportation Services (COTS) program.
SpaceX is the first of several private companies developing both crew and supply launch
capabilities under COTS. f
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A Remarkable
Outburst from an Old
Black Hole
(NASA/CXC) NASA's Chandra X-ray
Observatory has discovered an extraordinary
outburst by a black hole in the spiral galaxy
M83, located about 15 million light years from
Earth. Using Chandra, astronomers found a
new ultraluminous X-ray source (ULX), objects
that give off more X-rays than most "normal"
binary systems in which a companion star is
in orbit around a neutron star or black hole.

On the left is an optical image of M83 from
the Very Large Telescope in Chile, operated
by the European Southern Observatory. On
the right is a composite image showing X-ray
data from Chandra in pink and optical data
from the Hubble Space Telescope in blue and
yellow. The ULX is located near the bottom
of the composite image.
In Chandra observations that spanned several
years, the ULX in M83 increased in X-ray
brightness by at least 3,000 times. This sudden
brightening is one of the largest changes in
X-rays ever seen for this type of object, which
do not usually show dormant periods.
Optical images reveal a bright blue source
at the position of the ULX during the X-ray
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium

outburst. Before the outburst the blue source
is not seen. These results imply that the
companion to the black hole in M83 is a red
giant star, more than about 500 million years
old, with a mass less than about four times
the Sun's. According to theoretical models for
the evolution of stars, the black hole should
be almost as old as its companion.
Astronomers think that the bright, blue
optical emission seen during the X-ray
outburst must have been caused by a disk
surrounding the black hole that brightened
dramatically as it gained more material from
the companion star.
Another highly variable ULX with an old, red
star as a companion to a black hole was found
recently in M31. The new ULXs in M83 and
M31 provide direct evidence for a population
of black holes that are much older and more
volatile than those usually considered to be
found in these objects.
The researchers estimate a mass range for
the M83 ULX from 40 to 100 times that of
the Sun. Lower masses of about 15 times the
mass of the Sun are possible, but only if the
ULX is producing more X-rays than predicted
by standard models of how material falls onto
black holes.
Evidence was also found that the black hole
in this system may have formed from a star
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surprisingly rich in "metals", as astronomers
call elements heavier than helium. The ULX
is located in a region that is known, from
previous observations, to be rich with metals.
Large numbers of metals increase the
mass-loss rate for massive stars, decreasing
their mass before they collapse. This, in turn,
decreases the mass of the resulting black hole.
Theoretical models suggest that with a high
metal content only black holes with masses
less than about 15 times that of the Sun should
form. Therefore, these results may challenge
these models.
This surprisingly rich "recipe" for a black
hole is not the only possible explanation. It
may also be that the black hole is so old that
it formed at a time when heavy elements were
much less abundant in M83, before seeding
by later generations of supernovas. Another
explanation is that the mass of the black hole
is only about 15 times that of the Sun. f

The Pit-Chains Of
Mars
(NASA/ESA) The latest images released from
ESA’s Mars Express reveal a series of ‘pit-chains’
on the flanks of one of the largest volcanoes in
the Solar System. Depending on their origin,
they might be tempting targets in the search
for microbial life on the Red Planet.
The images, taken on 22 June 2011, cover
Tractus Catena in the Arcadia quadrangle,
part of the vast Tharsis region on Mars. This
region boasts
a number
of
huge
volcanoes,
including
the three
co l l e c t ive l y
known as
T h a r s i s
Montes. To
their north sits

Alba Mons, also known as Alba Patera, one
of the largest volcanoes in the Solar System
by area and volume.
Tractus Catena sits on its southeastern flank
of Alba Mons and the pit-chains in that region
are a series of circular depressions that formed
along fracture points in the martian crust.
Pit-chains can have a volcanic origin. Lava
streaming from a volcano solidifies on the
surface, leaving a molten tube of lava running
below.
Once volcanic activity ceases, the tube
empties, leaving behind a subterranean cavity.
Over time, parts of the roof over the cavity
may collapse,
leaving circular
depressions on
the surface. On
Earth, recent
examples can
be seen on
the flanks
of Kilauea
volcano in
Hawaii, while
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Mars Express Explores
The Roots Of Martian
Volcanoes

on the Moon, Hadley Rille, visited by Apollo
15 in 1971, is believed to have formed in the
same way billions of years ago.
Pit-chains can also be caused by strains in
the Martian crust, which translates into a series
of parallel elongated depressions known as
grabens, in which pits can also form.
But the most dramatic scenario involves
groundwater. On Earth, there are clear examples
of similar structures in ‘Karst’ regions, after
the German name for a region extending from
Slovenia to Italy, where this phenomenon was
first studied.
Some of Earth’s most famous examples are the
network of ‘cenotes’ on the Yucatan peninsula
of Mexico. These deep natural pits form when
the surface limestone rocks collapse, exposing
the groundwater underneath.
This origin is the most interesting in the
context of the search for microbial life on
Mars. If there are any cave-like structures
associated with the pits, microorganisms
could have survived, protected from the harsh
surface environment.
Mars landers have measured surface radiation
around 250 times higher than that found on the
Earth, and more than double that experienced
by astronauts on board the International Space
Station. Any caves associated with the pit-chains
may in future provide a possible refuge for
astronauts from the harsh surface radiation.
However they formed, these pit-chains show
again just how similar many of the geological
processes on Mars are to those on the Earth,
and provide interesting targets for future
missions. f

(ESA) Recent analysis of radio signals sent
back by ESA's Mars Express orbiter has enabled
a team of Belgian and German scientists to
probe deep beneath the surface of Mars. The
first targeted, high resolution measurements of
Martian gravity provide new insights into the
formation of the planet's massive volcanoes.
A great deal has been learned about the surface
of Mars over the last half century, primarily
through data returned by orbiting spacecraft
and automated rovers. These surveys have
enabled scientists to study the processes that
are shaping the Mars of today.
Some information about the planet's
evolution over time has been obtained by
chemical analysis of rock outcrops and studying
variations in crater density. However, for a
more detailed reconstruction of the planet's
history it is necessary to probe much deeper.
Many of the tell-tale clues about ancient
Mars can only be retrieved through groundpenetrating radars and measurements of
gravity anomalies. Detection of regions which
have a higher or lower gravitational pull than
average is achieved by measuring with great
accuracy any changes in the motion of an
orbiting spacecraft. The tiny variations in its
velocity are caused by differences in the density
of subsurface material on Mars.
These orbital perturbations can be
determined by measuring the Doppler effect, a
small extra variation in the frequency shift of
the spacecraft's radio signal which is induced
by perturbations in the motion of the orbiter
with respect to Earth. This was the principle
behind the gravity measurements, which
were made between 2004 and 2009, as part of
the Mars Express Radio Science Experiment
(MaRS).
The global gravity field has previously
been mapped by studying Doppler shifts
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in the signals sent back by various orbiters.
In contrast, Mars Express followed a very
eccentric, near polar trajectory, which brought
it within about 270 km of the surface. These
close encounters provided limited windows
of opportunity to study the gravity signatures
of specific regions and landforms with much
higher resolution than usual.
"The gravity measurements must be
performed when the spacecraft makes a
pericentre pass above the target area," said
Martin Pätzold from the University of Cologne,
Principal Investigator for the MaRS experiment.
"During this observational window, the fixed
antenna had to be pointed toward Earth,
preventing simultaneous observations by other
instruments. Negotiating the observation
times within the Mars Express Science Working
Team was quite a challenge."
"We were able to pinpoint specific targets
for study, particularly the major volcanoes
and the Valles Marineris canyon system,"
said Mikael Beuthe, a researcher at the Royal
Observatory of Belgium and lead author of
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the paper.
"Using data from multiple
orbits, we were able to
reconstruct the perturbations
on the spacecraft with very high
precision. These were the first
detailed gravity observations
of specific targets ever made
on Mars. They were only
made possible by studying
the Doppler shifts when Mars
Express was passing over the
target areas at the lowest point
of its orbit, and by analysing
data obtained over a period of
six years.
"By combining the regional
MaRS data and global data from
Mars Reconnaissance Orbiter, we
could then attempt to model the
relationship between the gravity
signals, the local topography and
the density of surface material."
One major focus of the team's study was
the Tharsis bulge, a 7 km high plateau which
covers one fifth of the planet. Towering above
this enormous volcanic rise are the three
Tharsis Montes, which lie in a row. Nearby is
Olympus Mons, the highest mountain in the
Solar System, which probably had a similar
origin to the Tharsis volcanoes.
Unfortunately, radars cannot penetrate
volcanic flows and the rugged area is inaccessible
to rovers, leaving gravity anomalies as the only
available data on the nature of the subsurface.
The MaRS experiment acquired gravity data
above the Tharsis volcanoes during dozens of

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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variations of the heat flux in the underlying
mantle when Olympus Mons and the other
volcanoes were forming.
Alternatively, the high density roots could
be explained by igneous intrusions within a
lithosphere of high rigidity, which led to the
formation of underground magma chambers,
whereas the magma chamber of Olympus
Mons may reside within the volcano itself.
"Both scenarios are difficult to explain,
since all of the volcanoes probably formed 3.6
billion years ago, when the heat flux coming
from the mantle was much higher and the
lithosphere consequently much softer," said
Veronique Dehant from the Royal Observatory
of Belgium, a co-author of the paper.
"This research shows the fundamental nature
of geophysical data in our understanding of
the planet's geological evolution," said Olivier
overpasses. The strength of the signal showed Witasse, Mars Express Project Scientist. f
that the overall density of the volcanoes is
higher than the expected density of the Martian
crust, indicative of a basaltic lava composition.
More local detail on the density contrasts
was obtained by spectral analysis of the
gravity signal. This suggests that, with the
exception of Ascraeus Mons, the lower layers
(NASA/JPL) A new study analyzing data
of the volcanoes are comprised of andesitic
lava, which was subsequently buried under from NASA's Cassini spacecraft suggests that
the lake, known as Ontario Lacus, behaves most
basaltic lava of higher density.
In contrast, the upper part of Ascraeus Mons similarly to what we call a salt pan on Earth.
A group led by Thomas Cornet of the
is made of lower density material, indicating
that the density of the extruded lava decreased Université de Nantes, France, a Cassini associate,
at a later stage in its evolution. This supports found evidence for long-standing channels
the theory that, if the Tharsis Montes were etched into the lake bed within the southern
built in succession by a unique, migrating boundary of the depression. This suggests
mantle plume, Ascraeus Mons was probably that Ontario Lacus, previously thought to be
completely filled with liquid hydrocarbons,
the last to form.
The data also show that all of the volcanoes, could actually be a depression that drains and
with the exception of Olympus Mons, are refills from below, exposing liquid areas ringed
underlain by roots of high density material, by materials like saturated sand or mudflats.
"We conclude that the solid floor of Ontario
probably intrusions of magma. The absence
of such a root below Olympus Mons indicates Lacus is most probably exposed in those areas,"
that it was built on a highly rigid crust (or said Cornet, whose paper appears in a recent
lithosphere), whereas the other massive issue of the journal Icarus.
These characteristics make Ontario Lacus
volcanoes partly sank within a less rigid
lithosphere. This surprising result suggests large very similar to the Etosha salt pan on Earth,

Cassini Finds Titan
Lake is like a Namibia
Mudflat

2012

onOrbit

Page 9

The Astronomy
Store
which is a lake bed that fills with a shallow
layer of water from groundwater levels that
rise during the rainy season. This layer then
evaporates and leaves sediments like tide marks
showing the previous extent of the water.
"Some of the things we see happening in
our own backyard are right there on Titan to
study and learn from," said Bonnie Buratti,
a co-author and Cassini team member based
at NASA's Jet Propulsion Laboratory in
Pasadena, Calif. "On Earth, salt pans tend to
form in deserts where liquids can suddenly
accumulate, so it appears the same thing is
happening on Titan."
While the liquid on Titan is methane, ethane
and propane rather than water, the cycle appears
to work in a very similar fashion to the water
cycle on Earth. Beyond Earth, Titan is the only
other world known to bear stable liquids on
its surface. There, the full hydrocarbon cycle
is based on hydrogen, carbon and nitrogen,
and takes place between the atmosphere, the
surface and the subsurface. Titan's lakes are
an integral part of this process.
This latest paper is part of an ongoing study of
Ontario Lacus, the largest lake in Titan's south
polar region. Cassini has been observing the
lake with multiple instruments and employing
multiple methods of analysis to see if Titan,
like Earth, changes with the seasons. During
the time Cassini has been exploring the Saturn
system, Titan's southern hemisphere has
transitioned from summer to fall.
"These results emphasize the importance of
comparative planetology in modern planetary
sciences: finding familiar geological features
on alien worlds like Titan allows us to test
the theories explaining their formation,"

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.
said Nicolas Altobelli, ESA's Cassini–Huygens
project scientist.
The Cassini–Huygens mission is a cooperative
project of NASA, the European Space Agency
and ASI, the Italian Space Agency. NASA's
Jet Propulsion Laboratory, a division of
the California Institute of Technology in
Pasadena, manages the mission for NASA's
Science Mission Directorate, Washington. The
Cassini orbiter was designed, developed and
assembled at JPL. The RADAR instrument
was built by JPL and the Italian Space Agency,
working with team members from the US and
several European countries. JPL is a division
of the California Institute of Technology in
Pasadena. f

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.lvastronomy.com/
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Paydirt at 8-Year-Old
Mars Rover's 'New
Landing Site'
(NASA/JPL) A report in the May 4 edition
of the journal Science details discoveries
Opportunity made in its first four months at
the rim of Endeavour Crater, including key
findings reported at a geophysics conference
in late 2011.
Opportunity completed its original threemonth mission on Mars eight years ago. It
reached Endeavour last summer, three years
after the rover's science team chose Endeavour
as a long-term destination. This crater is about
4 billion years old and 14 miles in diameter.
The impact that excavated the crater left
a jumble of fused-together rock fragments
around the rim. In a chunk brought to the
surface by a later, much smaller impact into
the rim, Opportunity found evidence that the
original impact released heated, underground
water that deposited zinc in that rock. Later
after the impact, cool water flowed through
cracks in the ground near the edge of the crater
and deposited veins of the mineral gypsum.
"These bright mineral veins are different
from anything seen previously on Mars, and
they tell a clear story of water flowing through
cracks in the rocks," said Steve
Squyres of Cornell University,
Ithaca, N.Y. He is the principal
investigator for Opportunity and
lead author of the new report by
27 researchers. "From landing
until just before reaching the
Endeavour rim, Opportunity
was driving over sandstone
made of sulfate grains that had
been deposited by water and
later blown around by the wind.
These gypsum veins tell us about
water that flowed through the
rocks at this exact spot. It's the
strongest evidence for water that
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we've ever seen with Opportunity."
For the past four months, the solar-powered
rover has been working at one outcrop on
the Endeavour rim, called Greeley Haven.
Reduced daylight during the Martian winter,
and accumulated dust on the rover's solar
array, have kept energy too low for driving.
"The days are now growing longer, and the
sun is moving higher in the sky at Endeavour
Crater. We expect Opportunity to resume
driving in the next two months and continue
exploring other parts of the crater's rim," said
Mars Exploration Rover Project Manager John
Callas of NASA's Jet Propulsion Laboratory,
Pasadena, Calif.
Researchers hope to get Opportunity to one
of the deposits of clay minerals that have been
detected in Endeavour's rim by observations
from orbit. These minerals could be evidence
of a non-acidic wet phase of the region's
environmental history.
"Exploring Endeavour Crater is like having
a new landing site," said JPL's Timothy Parker,
a co-author of the new report. "That's not
just because of the difference in the geology
here compared to what we saw during most
of the first eight years, but also because there's
a whole vista before us inviting much more
exploration."
Opportunity and its rover twin, Spirit,
completed their three-month prime missions
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Friends of The
CSN Planetarium

Be a Star in Our Sky
This color view of a mineral vein called
"Homestake" comes from the panoramic
camera (Pancam) on NASA's Mars Exploration Rover Opportunity. [NASA/JPL-Caltech/
Cornell/ASU]

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

This false-color view of a mineral vein called
"Homestake" comes from the Pancam on
NASA's Mars Exploration Rover Opportunity.
The vein is about the width of a thumb and
about 18 inches long.

on Mars in April 2004. Both rovers continued
for years of bonus, extended missions. Both
have made important discoveries about wet
environments on ancient Mars that may have
been favorable for supporting microbial life.
Spirit stopped communicating in 2010.
NASA launched the next-generation Mars
rover, car-size Curiosity of the Mars Science
Laboratory mission, on Nov. 26 for arrival at
Mars' Gale Crater in August 2012.
Landing successfully is quite a challenge,
and the Mars Science Laboratory/Curiosity
mission pioneers a new landing method to
enable use of a heavier rover. Curiosity is
about twice as long and more than five times
as heavy as any previous Mars rover. Its size
and mass accommodate a science payload
designed to study whether the landing region
has had environmental conditions favorable for
supporting microbial life, including chemical
ingredients for life. f

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.

NASA's Spitzer Sees
The Light of Alien
'Super Earth'
(NASA/SSC) NASA's Spitzer Space Telescope
has detected light emanating from a "superEarth" planet beyond our solar system for the
first time. While the planet is not habitable, the
detection is a historic step toward the eventual
search for signs of life on other planets.
"Spitzer has amazed us yet again," said Bill

Page 12

onOrbit

Danchi, Spitzer program scientist at NASA
Headquarters. "The spacecraft is pioneering
the study of atmospheres of distant planets
and paving the way for NASA's upcoming
James Webb Space Telescope to apply a similar
technique on potentially habitable planets."
The planet, called 55 Cancri e, falls into a
class of planets termed super Earths, which
are more massive than our home world but
lighter than giant planets like Neptune. The
planet is about twice as big and eight times as
massive as Earth. It orbits a bright star, called
55 Cancri, in a mere 18 hours.
Previously, Spitzer and other telescopes
were able to study the planet by analyzing
how the light from 55 Cancri changed as the
planet passed in front of the star. In the new
study, Spitzer measured how much infrared
light comes from the planet itself. The results
reveal the planet is likely dark, and its sunfacing side is more than 3,100° Fahrenheit,
hot enough to melt metal.
The new information is consistent with a
prior theory that 55 Cancri e is a water world:
a rocky core surrounded by a layer of water in
a "supercritical" state where it is both liquid
and gas, and topped by a blanket of steam.
"It could be very similar to Neptune, if you
pulled Neptune in toward our sun and watched
its atmosphere boil away," said Michaël Gillon
of Université de Liège in Belgium, principal
investigator of the research, which appears in
the Astrophysical Journal. The lead author is
Brice-Olivier Demory of the Massachusetts
Institute of Technology in Cambridge.
The 55 Cancri system is relatively close to
Earth, at 41 light-years away. It has five planets,
with 55 Cancri e the closest to the star and
tidally locked, so one side always faces the
star. Spitzer discovered the sun-facing side is
extremely hot, indicating the planet probably
does not have a substantial atmosphere to
carry the sun's heat to the unlit side.
NASA's James Webb Space Telescope,
scheduled to launch in 2018, likely will be
able to learn even more about the planet's
composition. The telescope might be able
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to use a similar infrared method to Spitzer
to search other potentially habitable planets
for signs of molecules possibly related to life.
"When we conceived of Spitzer more than
40 years ago, exoplanets hadn't even been
discovered," said Michael Werner, Spitzer
project scientist at NASA's Jet Propulsion
Laboratory. "Because Spitzer was built very
well, it's been able to adapt to this new field
and make historic advances such as this."
In 2005, Spitzer became the first telescope
to detect light from a planet beyond our
solar system. To the surprise of many, the
observatory saw the infrared light of a "hot
Jupiter," a gaseous planet much larger than the
solid 55 Cancri e. Since then, other telescopes,
including NASA's Hubble and Kepler space
telescopes, have performed similar feats with
gas giants using the same method.
In this method, a telescope gazes at a star
as a planet circles behind it. When the planet
disappears from view, the light from the star
system dips ever so slightly, but enough that
astronomers can determine how much light
came from the planet itself. This information
reveals the temperature of a planet, and, in
some cases, its atmospheric components.
Most other current planet-hunting methods
obtain indirect measurements of a planet by
observing its effects on the star.
During Spitzer's ongoing extended mission,
steps were taken to enhance its unique ability
to see exoplanets, including 55 Cancri e. Those
steps, which included changing the cycling
of a heater and using an instrument in a new
way, led to improvements in how precisely
the telescope points at targets. f
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Month in
History
July
1: Dr.Werner von Braun retires as Administrator
of NASA in 1972.
4: Deep Impact probe is intentionally impacted
with Comet Temple 1 in 2005.
4: Mars Pathfinder, the U.S.'s first Mars rover
lands on Mars in 1997.
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
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 leading
to the first lunar landing four days later.
17: The first rendezvous and docking of two
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spacecraft from different nations occurred in
1975 as part of the Apollo-Soyuz Test Project.
17: John Adams Whipple took the first
stellar photograph of the star Vega in 1850
using daguerreotype technology with the
Harvard College Observatoy's 15" refracting
telescope.
19: Edward Pickering, co-founder of the
American Association of Variable Star
Observers, was born in 1846.
19: NASA selects teacher Christa McAuliffe
as the first private citizen to travel in space
in 1985.
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

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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Sky
Calendar

July

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

Planet
Constellation
Transit
Pluto
Sagittarius
11:36 pm (34°)
Ceres
Taurus
9:33 am (72°)
Eris
Cetus
6:49 am (50°)
MakeMake Coma Berenices 5:42 pm (81°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
6:51 pm (72°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is visible in the evening Eris ("EE-ris"), MakeMake (mah-keh-mahsky at the beginning of the month. Greatest keh) and Haumea, like most Plutoids, require a
eastern elongation (26°) occurred on June professional sized telescope. Transit times and
30. Inferior conjunction between the earth altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
and sun will occur on July 28.
appear slightly lower in the sky from Reno. f
Venus. Venus, having passed directly between
the earth and sun in early June, is now visible
in the morning sky rising a couple of hours
before the sun. On the morning of July 15,
The Moon
look for a nice grouping of Venus, Jupiter,
the waning crescent moon and the bright
Each day the moon rises about one hour
red star Aldebaran.
later than the day before. The New Moon (not
Mars. Mars, in Virgo, is in the southwest at visible) is in the direction of the sun and rises
sunset. Look for the nearly waxing crescent and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
moon passes below Mars on the evening
The full moon is opposite the sun in the sky
of July 24.
and rises at sunset and sets at sunrise. The
Jupiter. Jupiter, in Taurus near the Hyades last quarter moon rises near midnight and
star cluster, is rising early in the morning sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
about 3 hours before the sun.
farthest. The distance varies by ±6% from
Saturn. Saturn, in Virgo, is in the southwest the average.
after sunset. It is about 15° east of Mars.
First quarter June 26
8:30 pm pdt
Uranus. Uranus, near the Cetus-Pisces border,
Full Moon
July 3
11:52 am
is rising in the east shortly before midnight.
Last quarter July 10
6:48 pm
New
Moon
July
18
9:24 pm
Neptune. Neptune, in Aquarius, is rising in
First
quarter
July
26
1:56 am
the east in the late evening. The waning
gibbous moon passes 5° north of Neptune
on the night of July 6.

Perigee
Apogee
Perigee

July 1
July 13
July 29

11:02 am pdt
9:48 am
1:31 am

onOrbit

2012
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
5:43
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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The Sun

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

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 nearly first quarter moon
will not interfere with observations near the
date of maximum as the moon will be setting
shortly after midnight.
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

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
5:51
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
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.

the best meteor shower of the year. Now is the
time to start planning for the Perseid shower
which will peak on the night of August 11/12.
Fortunately, the Perseids will be occur shortly
before the new moon this year, so we can expect
a very dark sky for this shower. The Perseids
are one of the three best showers during the
year. It is not unusual for the Perseids to
produce over 100 meteors per hour under
good conditions. The other showers are the
Geminids in mid-December (also near the new
moon)and the Quadrantids in early January.
A waning gibbous moon will interfere with
the Quadrantids. 

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 8:00 pm. The distance
of the center of the earth from the center of
the sun will be 152,092,415 kilometers or
94,505,850 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 often rounded to
93 million miles or 150 million kilometers
for a simple approximation. 

Now Playing
In Las Vegas

In Reno

Stars of the
Pharaohs
Extreme Planets
Zula Patrol: Down
to Earth

Coral Reef Adventure
TM

Seasonal Stargazing
all in Digistar 4TM

in Skydome 8/70

Tales of the Maya
Skies
TM
in SciDome

Attack of the Space
Pirates in SciDomeTM
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. Marc Johnson
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Mark Alden, Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark
Doubrava, Ronald Knecht, James Dean Leavitt, Kevin Melcher, Dr. Jack Lund
Schofield, Rick Trachok, 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/

Address corrections:
pam.maher@csn.edu

http://planetarium.unr.edu/

Address corrections:
joanne@unr.edu

