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NASA to Offer
Educational Online
Gaming
NASA/GSFC) Educators soon may be able
take the "learning can be fun" adage to another
level using computer-simulation games with
new technologies created by NASA and a yetto-be-selected game developer.
NASA Learning Technologies sponsored a
workshop recently to present its concept of
delivering NASA content through a Massively
Multiplayer Online (MMO) educational game
to interested development partners. Designed
to enhance learning in science, technology,
engineering, and mathematics (STEM), such
an online educational game would draw players
into a synthetic environment that can serve
as a powerful "hands-on" tool for teaching a
range of complex subjects.
"NASA will continue to pursue innovative
strategies to encourage students to improve
their interest and performance in STEM and
related careers," said Dr. Joyce Winterton,
NASA assistant administrator for education.
"The use of online educational games can
capture student interest in NASA's missions
and science."
The day-long workshop provided more
than 200 potential development partners
the opportunity to learn directly from

Page 3

NASA officials about the vision, goals, and
expectations for the development of an MMO
educational game. Participants heard top NASA
scientists and education officials talk about
NASA's future plans for space exploration
and how the agency is planning to leverage
the game to enhance education efforts across
the country.
The Learning Technologies Project Office is
collaborating with the Innovative Partnerships
Program Office at NASA's Goddard Space
Flight Center to develop the project's business
strategy, which includes a formal request for
proposals for development partners. The
Innovative Partnerships Program Office
acts as a matchmaker between NASA and
commercial businesses, research institutions,
and other government laboratories to form
mutually beneficial collaborative agreements
for research and licensing.
Workshop sessions underscored the
importance of stimulating STEM, the value
of NASA partnerships to the U.S. economy,
and information about current and future
science missions.
The power of games as educational tools
rapidly is gaining recognition. Virtual worlds
with scientifically accurate simulations could
permit learners to experiment with chemical
reactions in living cells, practice operating
and repairing expensive equipment, and
experience microgravity. The goal is to
make it easier to grasp complex concepts
and transfer this understanding quickly to
practical problems.
NASA Learning Technologies expects the
MMO to appeal mainly to teenagers, ranging
from middle-schoolers through high-school
and college students. f
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NASA Spacecraft
Images Mars Moon in
Color and in 3D
(NASA/JPL) A new stereo view of Phobos,
the larger and inner of Mars' two tiny moons,
has been captured by a NASA spacecraft
orbiting Mars.
The High Resolution Imaging Science
Experiment (HiRISE) on NASA's Mars
Reconnaissance Orbiter took two images
of Phobos 10 minutes apart on March 23.
Scientists combined the images for a stereo
view.

"Phobos is of great interest because it may be
rich in water ice and carbon-rich materials," said
Alfred McEwen, HiRISE principal investigator
at the Lunar and Planetary Laboratory at the
University of Arizona, Tucson.
Previous spacecraft, notably Mars Global
Surveyor, have taken higher-resolution pictures
of Phobos because they flew closer to the
moon, said Nathan Bridges, HiRISE team
member at NASA's Jet Propulsion Laboratory
onOrbit is made available to all K-12

school libraries in Nevada thanks to a
generous grant from: The Friends of
The Planetarium.
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in Pasadena, Calif.
"But the HiRISE images are higher quality,
making the new data some of the best ever
for Phobos," said Bridges. "The new images
will help constrain the origin and evolution
of this moon."
By combining information from the camera's
blue-green, red and near-infrared color filters,
scientists confirmed that material around the
rim of Phobos' largest surface feature, Stickney
crater, appears bluer than the rest of Phobos.
The impact that excavated the 5.5 mile in
diameter Stickney crater is thought to have
almost shattered the moon.
"Based on analogy with material on our
own moon, the bluer color could mean that
the material is fresher, or hasn't been exposed
to space as long as the rest of Phobos' surface
has," Bridges said.
The new view shows landslides along the walls
of Stickney and other large craters: Phobos'
striking surface grooves and crater chains;
and craters hidden on the moon's dark side
illuminated by "Marsshine."

"Marsshine" is sunlight reflected by Mars
onto the moon. The phenomenon is similar
to "Earthshine," where Earth reflects sunlight
that illuminates the dark side of our moon.
Like Earth's moon, Mars' moons Phobos and
Deimos are "tidally locked" on their planet,
that is, they always present the same side to
the planet they orbit.
These images are among several new HiRISE
images recently released at: http://mars.jpl.
nasa.gov/mro/gallery/press/20080409a.html.
The images include an anaglyph, or 3D view
of Phobos that can be viewed with red-blue
glasses.
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The Mars Reconnaissance Orbiter flies at
about 7,800 mph between 155 and 196 miles
above the surface of Mars.
Phobos was 4,200 miles away when the
HiRISE camera took the first photograph. At
that distance, the camera was able to resolve
the surface at a scale of about 22 feet per pixel,
and see features as small as 65 feet across.
Phobos was 3,600 miles away when the
HiRISE camera took the second picture minutes
later. At that distance, the camera was able to
resolve features about 50 feet across.
Phobos, only about 13.5 miles in diameter, has
less than one-thousandth the gravity of Earth.
That's not enough gravity to pull the moon
into a sphere, so it is oblong. Mars' second
moon, Deimos, is even smaller, at about 7.5
miles across. The very dark, diminutive moons
may be captured asteroids from the outer,
carbon-rich, Mars-Jupiter asteroid belt.
The Mars Reconnaissance Orbiter's Compact
Reconnaissance Imaging Spectrometer for
Mars, observed both Martian moons last year.
By combining the data with HiRISE data on
Phobos, scientists can map minerals and soil
types on the moons. f

New Clues to
Guide Search for
Life on Mars
(NASA/JPL) NASA's Mars Odyssey
orbiter has found evidence of salt
deposits. These deposits point
to places where water once was
abundant and where evidence might
exist of possible Martian life from
the Red Planet's past.
A team led by Mikki Osterloo of
the University of Hawaii, Honolulu,
found approximately 200 places on
southern Mars that show spectral
characteristics consistent with
chloride minerals. Chloride is part
of many types of salt, such as sodium
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chloride or table salt. The sites range from
about a square kilometer (0.4 square mile) to
25 times that size.
"They could come from groundwater
reaching the surface in low spots," Osterloo
said. "The water would evaporate and leave
mineral deposits, which build up over years.
The sites are disconnected, so they are unlikely
to be the remnants of a global ocean."
Scientists used Odyssey's Thermal Emission
Imaging System, a camera designed and
operated by Arizona State University, Tempe,
to take images in a range of visible light and

Page 6

onOrbit

infrared wavelengths. Thermal infrared
wavelengths are useful for identifying different
mineral and rock types on the Martian surface.
Osterloo found the sites by looking through
thousands of images processed to reveal, in
false colors, compositional differences on the
Martian surface.
Plotted on a Mars map, the chloride sites
appear only in the southern highlands, the
most ancient rocks on Mars. Osterloo and
seven co-authors report the findings in a
recent issue of the journal Science.
"Many of the deposits lie in basins with
channels leading into them," said Philip
Christensen, co-author and principal
investigator for the camera at Arizona State
University. "This is the kind of feature, like
salt-pan deposits on Earth, that's consistent
with water flowing in over a long time."
Scientists think the salt deposits formed
approximately 3.5 to 3.9 billion years ago.
Several lines of evidence suggest Mars then
had intermittent periods with substantially
wetter and warmer conditions than today's
dry, frigid climate.
Scientists looking for evidence of past life
on Mars have focused mainly on a handful of
places that show evidence of clay or sulfate
minerals. Clays indicate weathering by
water, and sulfates may have formed by water
evaporation. The new research, however,
suggests an alternative mineral target to explore
for biological remains.
"By their nature, salt deposits point to a lot of
water, which potentially could remain standing
in pools as it evaporates," said Christensen.
"That's crucial. For life, it's all about a habitat
that endures for some time."
Whether life ever has existed on Mars is
the biggest scientific question driving Mars
research. On Earth, salt is good at preserving
organic material. Bacteria have been revived
in the laboratory after being preserved in salt
deposits for millions of years.
"This discovery demonstrates the continuing
value of the Odyssey science mission, now
entering its seventh year. The more we
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look at Mars, the more fascinating a place it
becomes," said Jeffrey Plaut, Odyssey project
scientist at NASA's Jet Propulsion Laboratory,
Pasadena, Calif.
"This is a wonderful and scientifically
exciting result obtained from a relatively low
cost NASA Mars orbiter mission which still
has years of life left," said Alan Stern, associate
administrator for NASA's Science Mission
Directorate in Washington. "Hold on to your
hats, more exciting results from Mars are sure
to be coming."
JPL, a division of the California Institute
of Technology, Pasadena, manages Odyssey
for the NASA Science Mission Directorate.
Lockheed Martin Space Systems, Denver, is
the prime contractor for the project and built
the spacecraft. f

NASA Extends
Cassini's Grand Tour
of Saturn
(NASA/JPL) NASA is extending the
international Cassini-Huygens mission by
two years. The historic spacecraft's stunning
discoveries and images have revolutionized our
knowledge of Saturn and its moons.
Cassini's mission originally had been
scheduled to end in July 2008. The newlyannounced two-year extension will include 60
additional orbits of Saturn and more flybys of
its exotic moons. These will include 26 flybys
of Titan, seven of Enceladus, and one each of
Dione, Rhea and Helene. The extension also
includes studies of Saturn's rings, its complex
magnetosphere, and the planet itself.
"This extension is not only exciting for
the science community, but for the world to
continue to share in unlocking Saturn's secrets,"
said Jim Green, director, Planetary Science
Division, NASA Headquarters, Washington.
"New discoveries are the hallmarks of its success,
along with the breathtaking images beamed
back to Earth that are simply mesmerizing."
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"The spacecraft is performing exceptionally
well and the team is highly motivated, so
we're excited at the prospect of another two
years," said Bob Mitchell, Cassini program
manager at NASA's Jet Propulsion Laboratory
in Pasadena, Calif.
Based on findings from Cassini, scientists
think liquid water may be just beneath the
surface of Saturn's moon Enceladus. That's
why the small moon, only one-tenth the size
of Titan and one-seventh the size of Earth's
moon, is one of the highest-priority targets
for the extended mission.
Cassini discovered geysers of water-ice jetting
from the Enceladus surface. The geysers,
which shoot out at a distance three times the
diameter of Enceladus, feed particles into
Saturn's most expansive ring. In the extended
mission, the spacecraft may come as close as
15 miles from the moon's surface.
Cassini's observations of Saturn's largest
moon, Titan, have given scientists a glimpse
of what Earth might have been like before life
evolved. They now believe Titan possesses
many parallels to Earth, including lakes, rivers,
channels, dunes, rain, snow, clouds, mountains
and possibly volcanoes.
"When we designed the original tour, we really
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did not know what we would find, especially at
Enceladus and Titan," said Dennis Matson, the
JPL Cassini project scientist. "This extended
tour is responding to these new discoveries
and giving us a chance to look for more."
Unlike Earth, Titan's lakes, rivers and rain
are composed of methane and ethane, and
temperatures reach a chilly minus 290°F.
Although Titan's dense atmosphere limits
viewing the surface, Cassini's high-resolution
radar coverage and imaging by the infrared
spectrometer have given scientists a better
look.
Other activities for Cassini scientists will
include monitoring seasons on Titan and
Saturn, observing unique ring events, such as
the 2009 equinox when the sun will be in the
plane of the rings, and exploring new places
within Saturn's magnetosphere.
Cassini has returned a daily stream of data
from Saturn's system for almost four years.
Its travel scrapbook includes nearly 140,000
images, and information gathered during 62
revolutions around Saturn, 43 flybys of Titan
and 12 close flybys of the icy moons.
More than 10 years after launch and almost
four years after entering into orbit around
Saturn, Cassini is a healthy and robust
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spacecraft. Three of its science
instruments have minor ailments,
but the impact on science-gathering
is minimal. The spacecraft will have
enough propellant left after the
extended mission to potentially allow
a third phase of operations. Data
from the extended mission could lay
the groundwork for possible new
missions to Titan and Enceladus.
Cassini launched Oct. 15, 1997,
from Cape Canaveral, Fla., on
a seven-year journey to Saturn,
traversing 2.2 billion miles. It
is one of the most scientifically
capable spacecraft ever launched,
with a record 12 instruments on
the orbiter and six more instruments on the
European Space Agency's Huygens probe,
which piggybacked a ride to Titan on Cassini.
Cassini receives electrical power from three
radioisotope thermoelectric generators, which
generate electricity from heat produced by the
natural decay of plutonium. The spacecraft
was captured into Saturn orbit in June 2004
and immediately began returning data to
Earth. f

Suspected MediumSize Black Hole in
Omega Centauri
(NASA/STScI) A well-known star cluster
that glitters with the light of millions of stars
may have a mysterious dark object tugging at
its core. Astronomers have found evidence
for a medium- size black hole at the core of
Omega Centauri, one of the largest and most
massive globular star clusters orbiting our
Milky Way Galaxy.
The intermediate-mass black hole is estimated
to be roughly 40,000 times the mass of the
Sun. The black hole was discovered with
NASA's Hubble Space Telescope and Gemini
Observatory on Cerro Pachon in Chile. The
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ancient cluster is located 17,000 light-years
from Earth.
Globular clusters are gravitationally bound
swarms of typically up to a million stars.
There are more than 200 globular clusters in
our Milky Way Galaxy.
"This result shows that there is a continuous
range of masses for black holes, from
supermassive, to intermediate, to small, stellar
types," explained astronomer Eva Noyola of
the Max-Planck Institute for Extraterrestrial
Physics in Garching, Germany, and leader
of the team that made the discovery. "This
finding also is important because the theory
of formation for supermassive black holes
requires seed black holes that are exactly in
the mass range of the one we found. Such
seeds have not been identified so far. If these

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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types of intermediate-mass black holes happen
to be common in star clusters, then they can
provide numerous seeds for the formation of
the supermassive black holes."
Astronomers have debated the existence
of moderately sized black holes because they
have not found strong evidence for them, and
there is no widely accepted mechanism for how
they could form. They have ample evidence
that small black holes of a few solar masses
are produced when giant stars die. There
is similar evidence that supermassive black
holes weighing the equivalent of millions to
billions of solar masses sit at the heart of many
galaxies, including our Milky Way.
"Before this observation, we had only one
example of an intermediate-mass black hole
in the globular cluster G1, in the nearby
Andromeda Galaxy," said astronomer Karl
Gebhardt of the University of Texas at Austin
and a member of the team that made the
discovery.
Noyola and Gebhardt used Hubble and
Gemini to gather evidence for the black hole.
Hubble's Advanced Camera for Surveys showed
how the stars are bunching up near the center
of Omega Centauri, as seen in the gradual
increase in starlight near the center.
Measuring the speed of the stars swirling
near the cluster's center with the Gemini
Observatory, the astronomers found that
the stars closer to the core are moving faster
than the stars farther away. The measurement
implies that some unseen matter at the core
is tugging on stars near it.
By comparing these results with standard
models, the astronomers determined that
the most likely cause of this accelerating
stellar traffic jam is the gravitational pull
of a massive, dense object, the astronomers
explained. They also used models to calculate
the black hole's mass.
Although the presence of an intermediatemass black hole is the most likely reason for
the stellar speedway near the cluster's center,
the astronomers said they have considered a
couple of other possible causes.
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
The Astronomy Store features items
for sale that are of interest to the patrons
of The Planetarium. We carry a wide
variety of novelties, toys and observing
aids with a space or astronomical theme.
When patrons obtain their tickets to
planetarium shows, they can also purchase
a variety of astronomically oriented items.
Friends of The Planetarium receive a 10%
discount.
In the first scenario, the traffic jam of stars
near the center is due to a collection of burnedout stars such as white dwarfs or neutron stars.
Another possibility is that stars in the center
of Omega Centauri have elongated orbits that
would make the stars closest to the center
appear to speed up.
"For both alternative scenarios it is very
hard to get stars to behave that way, either
the burned-out stars really bunched up in the
center or many stars with very elongated orbits,"
Noyola explained. "The normal evolution
of a star cluster like Omega Centauri should
not end up with stars behaving in those ways.
But even if we assume that either scenario did
happen somehow, both configurations are
expected to be very short lived. A clump of
burned-out stars, for example, are expected
to move farther away from the center quickly.
The stars with elongated orbits are expected
to become circular very quickly."
Many astronomers regard Omega Centauri
as an unusual globular cluster because of
its enormous size and mass. In fact, the 12
billion year old cluster has long been suspected
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of being the stripped-down core of a dwarf
galaxy that had been shredded of most of its
stars long ago. A previous Hubble survey of
supermassive black holes and their host galaxies
showed a correlation between the mass of a
black hole and that of its host. Astronomers
estimated that the mass of the suspected Omega
Centauri dwarf galaxy was roughly 10 million
solar masses. If lower-mass galaxies obey the
same rule, then the mass of Omega Centauri
does match that of its black hole.
Noyola and Gebhardt will use the European
Southern Observatory's Very Large Telescope
in Paranal, Chile to conduct follow-up
observations of the velocity of the stars near
the cluster's center to confirm the discovery.
The finding appeared in the April 1 issue of
The Astrophysical Journal. f

Hubble Pinpoints
Record-Breaking
Explosion
(NASA/STScI) Peering across 7.5 billion
light-years and halfway back to the Big
Bang, NASA's Hubble Space Telescope has
photographed the fading optical counterpart
of a powerful gamma ray burst that holds the
record for being the intrinsically brightest
naked-eye object ever seen from Earth. For
nearly a minute this single star was as bright as
10 million galaxies. Hubble's Wide Field and
Planetary Camera 2 (WFPC2) images of GRB
080319B, taken on April 7, show the fading
optical counterpart of the titanic blast. The
object erupted in a brilliant flash of gamma
rays and other electromagnetic radiation at
2:12 a.m. EDT on March 19, and was detected
by Swift, NASA's gamma ray burst watchdog
satellite.
Immediately after the explosion, the gamma
ray burst glowed as a dim 5th magnitude "star"
in the spring constellation Bootes. Designated
GRB 080319B, the intergalactic firework has
been fading away ever since then. Hubble
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astronomers had hoped to see the host galaxy
where the burst presumably originated, but
were taken aback that the light from the
GRB is still drowning out the galaxy's light
even three weeks after the explosion. This is
particularly surprising because it was such a
bright GRB initially. Previously, bright bursts
have tended to fade more rapidly, which fits
in to the theory that brighter GRBs emit their
energy in a more tightly confined beam. The
slow fading leaves astronomers puzzling about
just where the energy came from to power this
GRB, and makes Hubble's next observations of
this object in May all the more crucial.
Called a long-duration gamma ray burst,
such events are theorized to be caused by the
death of a very massive star, perhaps weighing
as much as 50 times our Sun. Such explosions,
sometimes dubbed "hypernovae," are more
powerful than ordinary supernova explosions

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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and are far more luminous, in part because
their energy seems to be concentrated into a
blowtorch-like beam that, in this case, was
aimed directly at Earth. The Hubble exposure
also shows field galaxies around the fading
optical component of the gamma ray burst,
which are probably unrelated to the burst
itself. f

NASA's Deep Impact
Begins Hunt for Alien
Worlds
(NASA/JPL) NASA's Deep Impact spacecraft
is aiming its largest telescope at five stars in a
search for alien (exosolar) planets as it enters
its extended mission, called Epoxi.
Deep Impact made history when the mission
team directed an impactor from the spacecraft
into comet Tempel 1 on July 4, 2005. NASA
recently extended the mission, redirecting the
spacecraft for a flyby of comet Hartley 2 on
Oct. 11, 2010.
As it cruises toward the comet, Deep Impact
will observe five nearby stars with "transiting
exosolar planets," so named because the planet
transits, or passes in front of, its star. The
Epoxi team, led by University of Maryland
astronomer Michael A'Hearn, directed the
spacecraft to begin these observations January
22. The planets were discovered earlier and are
giant planets with massive atmospheres, like
Jupiter in our solar system. They orbit their
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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.

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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stars much closer than Earth does the sun, so
they are hot and belong to the class of exosolar
planets nicknamed "Hot Jupiters."
However, these giant planets may not be
alone. If there are other worlds around these
stars, they might also transit the star and be
discovered by the spacecraft. Deep Impact
can even find planets that don't transit, using
a timing technique. Gravity from the unseen
planets will pull on the transiting planets,
altering their orbits and the timing of their
transits.
"We're on the hunt for planets down to the
size of Earth, orbiting some of our closest
neighboring stars," said Epoxi Deputy Principal
Investigator Drake Deming of NASA's Goddard
Space Flight Center in Greenbelt, Md. Epoxi
is a combination of the names for the two
extended mission components: the exosolar
planet observations, called Extrasolar Planet
Observations and Characterization (Epoch),
and the flyby of comet Hartley 2, called the
Deep Impact Extended Investigation (Dixi).
Goddard leads the Epoch component.
More than 200 exosolar planets have been
discovered to date. Most of these are detected
indirectly, by the gravitational pull they exert
on their parent star. Directly observing
exosolar planets by detecting the light reflected
from them is very difficult, because a star's
brilliance obscures light coming from any
planets orbiting it.
However, sometimes the orbit of an exosolar
world is aligned so that it eclipses its star as
seen from Earth. In these rare cases, called
transits, light from that planet can be seen
directly.
"When the planet appears next to its star,
your telescope captures their combined light.
When the planet passes behind its star, your
telescope only sees light from the star. By
subtracting light from just the star from the
combined light, you are left with light from
the planet," said Deming, who is leading the
search for exosolar worlds with Deep Impact.
"We can analyze this light to discover what the
atmospheres of these planets are like."
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Deep Impact will also look back to observe
Earth in visible and infrared wavelengths,
allowing comparisons with future discoveries
of Earth-like planets around other stars.
NASA's Jet Propulsion Laboratory,
Pasadena, Calif., manages Epoxi for NASA's
Science Mission Directorate, Washington.
The University of Maryland is the Principal
Investigator institution. NASA Goddard leads
the mission's exosolar planet observations.
The spacecraft was built for NASA by Ball
Aerospace & Technologies Corp., Boulder,
Colo. f

NASA Statement on
Student Asteroid
Calculations
(NASA) The Near-Earth Object Program
Office at NASA's Jet Propulsion Laboratory in
Pasadena, Calif., has not changed its current
estimates for the very low probability (1 in
45,000) of an Earth impact by the asteroid
Apophis in 2036.
Contrary to recent press reports, NASA offices
involved in near-Earth object research were not
contacted and have had no correspondence
with a young German student, who claims
the Apophis impact probability is far higher
than the current estimate.
This student's conclusion reportedly is based
on the possibility of a collision with an artificial
satellite during the asteroid's close approach
in April 2029. However, the asteroid will not
pass near the main belt of geosynchronous
satellites in 2029, and the chance of a collision
with a satellite is exceedingly remote.
Therefore, consideration of this satellite
collision scenario does not affect the current
impact probability estimate for Apophis, which
remains at 1 in 45,000. f
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Month in
History
June
1: Commander John Ross of the Royal Navy
located the north magnetic pole in 1831.
6: When Soyuz 11 was launched into earth
orbit in 1971, it became the first spacecraft
to carry a human crew to an orbiting space
station (Salyut 1).
8: The first free flight of the hypersonic
research craft X-15 in 1957. The craft was
dropped from under the wing of a B-52
for an unpowered glide test.
9: In 1931, the American Robert Goddard
patented the first rocket powered aircraft
design.
11: In 1985, the two Soviet Vega spacecraft were
the first to use balloons in the investigation
of the atmosphere of another world during
a flyby of Venus on their way to Comet
Halley.
13: Pioneer 10 launched March 2, 1972, became
the first man-made object to cross the orbit
of Pluto, then considered the most distant
planet, in 1983.
14: The first close-up pictures of Mars were
return by Mariner 4 in 1965.
16: Valentina Tereshkova, aboard Vostok 6,
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became the first woman in space in 1963. She
is also the only woman to solo in space.
18: Sally Ride became the first American
woman in space in 1983, twenty years after
Valentina Tereshkova. See June 16.
20: The first liquid fueled rocket plane,
the Heinkel He-176, flew in Germany in
1939.
22: Charon, the moon of Pluto, was discovered
by James Christy of the U. S. Naval
Observatory in 1978.
23: The three man crew of Soyuz 11, the first
crew to successfully visit a space station in
orbit (Salyut 1), died during reentry due
to a hatch failure that resulted in a loss of
cabin pressure. See June 6.
25: Hermann Oberth, who was instrumental
in the development of theories and hardware
for rocket flight in the 1920’s and 30’s was
born on this date in 1894.
26: Charles Messier, famous French comet
seeker and creator of the Messier Catalog,
was born on this date in 1730. He helped
to establish the tradition of naming comets
for their discovers.
27: The X-15 rocket plane set an atmospheric
speed record of 6,606 km/hr (4,105 mi/
hr) in 1962.
29: George Ellery Hale, the moving force
behind the development of the then largest
telescope in the world at four different
times, was born in 1868. The five meter
telescope on Palomar Mountain is named
in his honor. 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

June

America will see the waning gibbous moon
pass in front of Neptune. For Nevada, the
moon will begin its occultation of Neptune
shortly after they rise and will reveal the
planet again about an hour later.

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
1:23 am (33°)
Las Vegas or Reno as noted.
Ceres
Gemini
1:29 pm (76°)
Eris
Cetus
9:03 am (46°)

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
Venus. Venus is too close in direction to the professional sized telescope. Transit time and
sun to be easily observed. It will reappear altitude (from Las Vegas) are when the object
in the evening sky this Fall. Superior is at its highest in the southern sky. f
conjunction on the far side of the sun
occurs on June 8.
Mercury. Mercury is too close in direction
to the sun to be seen this month. Inferior
conjunction (between the earth and sun)
occurs on June 7.

The Moon

Mars. Mars passes from Cancer into Leo on
Each day the moon rises about one hour
June 10 and ends the month near the bright
star Regulus. Look for a waxing crescent later than the day before. The New Moon (not
moon to the left of Mars on the evening visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
of June 7.
rises at about noon and sets near midnight.
Jupiter. Jupiter, in Sagittarius, is rising in the The full moon is opposite the sun in the sky
southeast in the late evening. Look for a and rises at sunset and sets at sunrise. The
waning gibbous moon to rise to the right last quarter moon rises near midnight and
of Jupiter on the evening of June 19.
sets near noon. Perigee is when the moon is
Saturn. Saturn, in the constellation of Leo, closest to the earth and apogee is when it is
is east of the bright star Regulus. Look for farthest. The distance varies by ±6% from
the waxing crescent moon near Regulus the average.
and Saturn on June 8.
Last quarter May 27
7:57 pm pdt
Uranus. Uranus is in the constellation of
Aquarius near the border with Pisces where
it rises in the east near midnight. Look for
the waning gibbous moon near Uranus
on June 25.
Neptune. Neptune, in Capricornus, is visible
in the late night sky rising more than an
hour ahead of Uranus. Near midnight, on
the evening of June 22, observers in North

New Moon
First quarter
Full Moon
Last quarter

Jun. 3
Jun. 10
Jun. 18
Jun. 26

Perigee
Apogee
Perigee

Jun. 5
Jun. 20
Jul. 1

12:23 pm
8:04 am
10:30 am
5:10 am
8:23 pm pdt
7:29 am
2:23 pm

onOrbit
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The Sun

Date
Jun. 1
Jun. 4
Jun. 7
Jun. 10
Jun. 13
Jun. 16
Jun. 19
Jun. 22
Jun. 25
Jun. 28
Jun. 30

Las Vegas

Sunrise
5:25 am pdt
5:24
5:23
5:23
5:23
5:23
5:23
5:24
5:25
5:26
5:27

Sunset
7:53 pm pdt
7:55
7:56
7:58
7:59
8:00
8:01
8:01
8:02
8:02
8:02
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The Sun

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

Summer Solstice
As the earth revolves around the sun, its
north pole is tilted alternately towards and
away from the sun. The date when the north
pole is tilted most directly towards the sun is
called the summer solstice. This year it occurs
on June 20 at 4:59 pm pdt.
Because of the 23H degree tilt of the earth’s
axis of rotation (here
Winter
tilted away from the
observer), the daily
path of the sun varies
during the year. In the
Spring
summer, the sun rises
north of east, climbs
high in the southern
sky at midday, and sets
north of west. Days are long and nights are
short. In the winter, when the north pole is
tilted away from the sun, days are short and
nights are long. The sun rises south of east,
stays low in the southern sky at midday, and
sets south of west.
On the summer solstice, the sun rises
at its northernmost position along the
eastern horizon and sets at its northernmost
position along the western horizon. Many
ancient civilizations used observation of
this phenomenon to keep their calendars
from drifting, and one of the more obvious

Date
Jun. 1
Jun. 4
Jun. 7
Jun. 10
Jun. 13
Jun. 16
Jun. 19
Jun. 22
Jun. 25
Jun. 28
Jun. 30

Reno

Sunrise
5:34 am pdt
5:33
5:32
5:32
5:31
5:31
5:32
5:32
5:33
5:35
5:35

Sunset
8:21 pm pdt
8:23
8:25
8:26
8:28
8:29
8:30
8:30
8:31
8:31
8:30

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

things Stonehenge was built for was to keep
calendars accurate.
The number of hours of daylight is greatest
on the solstice, being 14H hours for Las Vegas
(about 15 hours for Reno). This also marks
the shortest night of the year with only 9H
hours at Las Vegas (about 9 hours for Reno).
If you notice the sunrise and sunset table on
this page, you’ll find that solstice, though,
is not the date of the
earliest sunrise, nor of
the latest sunset. The
difference is caused
Fall
by the solstice being
measured with respect
to the center of the sun
Summer and the rise and set times
being measured from the
upper limb of the sun.
The high angle of the noon sun increases
the efficiency with which the sun heats the
ground. Combined with long days and short
nights, this is why the summer months are
hot in our region. The opposite occurs in the
winter, producing cold weather. The reason
our hottest part of summer and coldest part of
winter come some weeks after the solstices is
that the temperature of the planet is somewhat
buffered by the thermal lag of the surface,
which take a while to warm up in summer
and cool down in winter. f

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 (Interim)
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/

