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Likely Causes of Mars
Spacecraft Loss
(NASA/JPL) After studying Mars four times
as long as originally planned, NASA's Mars
Global Surveyor orbiter appears to have succumbed to battery failure caused by a complex
sequence of events involving the onboard
computer memory and ground commands.
The causes were released April 13 in a preliminary report by an internal
review board. The board was
formed to look more in-depth
into why NASA's Mars Global
Surveyor went silent in November 2006 and recommend any
processes or procedures that
could increase safety for other
spacecraft.
Mars Global Surveyor last communicated
with Earth on Nov. 2, 2006. Within 11 hours,
depleted batteries likely left the spacecraft
unable to control its orientation.
"The loss of the spacecraft was the result of
a series of events linked to a computer error
made five months before the likely battery
failure," said board Chairperson Dolly Perkins,
deputy director-technical of NASA Goddard
Space Flight Center.
On Nov. 2, after the spacecraft was ordered
to perform a routine adjustment of its solar
panels, the spacecraft reported a series of
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alarms, but indicated that it had stabilized. That
was its final transmission. Subsequently, the
spacecraft reoriented to an angle that exposed
one of two batteries carried on the spacecraft
to direct sunlight. This caused the battery to
overheat and ultimately led to the depletion
of both batteries. Incorrect antenna pointing
prevented the orbiter from telling controllers
its status, and its programmed safety response
did not include making sure the spacecraft
orientation was thermally safe.
The board also concluded that the MGS
team followed existing procedures, but that
procedures were insufficient to catch the errors
that occurred. The board is finalizing recommendations to apply to other missions, such
as conducting more thorough reviews of all
non-routine changes to stored data before they
are uploaded and to evaluate
spacecraft contingency modes
for risks of overheating.
"We are making an end-toend review of all our missions
to be sure that we apply the lessons learned from Mars Global
Surveyor to all our ongoing
missions," said Fuk Li, Mars
Exploration Program manager at NASA's Jet
Propulsion Laboratory.
Mars Global Surveyor, launched in 1996, operated longer at Mars than any other spacecraft
in history, and for more than four times as long
as the prime mission originally planned. The
spacecraft returned detailed information that
has overhauled understanding about Mars.
Major findings include dramatic evidence
that water still flows in short bursts down
hillside gullies, and identification of deposits
of water-related minerals leading to selection
of a Mars rover landing site. f
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The Seven Sisters
Pose for Spitzer
(NASA/SSC) The Seven Sisters, also known
as the Pleiades star cluster, seem to float on a
bed of feathers in a new infrared image from
NASA's Spitzer Space Telescope. Clouds of
dust sweep around the stars, swaddling them
in a cushiony veil.
The Pleiades, located more than
400 light-years away in Taurus, are
the subject of many legends and
writings. Greek mythology holds that
the flock of stars was transformed
into celestial doves by Zeus to save
them from a pursuant Orion. The
19th-century poet Alfred Lord Tennyson described them as "glittering
like a swarm of fireflies tangled in a
silver braid."
The star cluster was born when
dinosaurs still roamed the Earth,
about 100 million years ago. It is
significantly younger than our 5billion-year-old sun. The brightest
members of the cluster, also the
highest-mass stars, are known in
Greek mythology as two parents,
Atlas and Pleione, and their seven
daughters, Alcyone, Electra, Maia,
Merope, Taygeta, Celaeno and Asterope.
There are hundreds of additional lower-mass
members, including many stars like our sun.
Some scientists believe that our sun grew up in
a crowded region like the Pleiades, before migrating to its present, more isolated home.
The new infrared image from Spitzer highlights the "tangled silver braid" mentioned in
the poem by Tennyson. This spider-web-like
network of filaments, colored yellow, green and
red in this view, is made up of dust associated
onOrbit is made available to all K-12 school
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with the cloud through which the cluster is
traveling. The densest portion of the cloud
appears in yellow and red, and the more diffuse outskirts are shown in green hues. One
of the parent stars, Atlas, can be seen at the
bottom, while six of the sisters are visible at
top. Additional stars in the cluster are sprinkled
throughout the picture in blue.
The Spitzer data also reveal never-before-seen

brown dwarfs, or "failed stars," and disks of
planetary debris (not pictured). John Stauffer
of NASA's Spitzer Space Telescope mission says
Spitzer's infrared vision allows astronomers
to better study the cooler, lower-mass stars
in the region, which are much fainter when
viewed in optical light. Stauffer, who admits
to being biased because the Pleiades is his
favorite astronomical object, says the cluster
is the perfect laboratory for understanding
the evolution of stars.
This image is made from data taken by
Spitzer's multiband imaging photometer and its
infrared array camera. Light with a wavelength
of 4.5 microns is blue; light of 8 microns is
green; and light of 24 microns is red. f
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(NASA/CXC) NASA's Chandra X-ray Observatory has observed a remarkable eclipse
of a supermassive black hole, allowing a disk
of hot matter swirling around the hole to be
measured for the first time.
The supermassive black hole is located in
NGC 1365, a spiral galaxy 60 million light
years from Earth. It contains a so-called active
galactic nucleus, or AGN. Scientists believe
that a black hole at the center of the AGN is
fed a steady stream of material from a surrounding disk. Matter just about to fall into
a black hole should be heated to millions of
degrees before passing over the event horizon,
or point of no return. This super-heated disk
material glows brightly in the X-ray part of
the electromagnetic spectrum where Chandra
can see it.
The disk of gas around the central black
hole in NGC 1365 is much too small to resolve
directly with a telescope. However, the disk
was eclipsed by an intervening cloud. By
recording the time taken for the disk to go
in and out of eclipse, scientists were able to
estimate the diameter of the disk.
"For years we've been struggling to confirm
the size of this X-ray structure," said Guido
Risaliti of the Harvard-Smithsonian Center
for Astrophysics (CfA) in Cambridge, Mass,

Page 5

and the Italian Institute of Astronomy (INAF).
"A serendipitous eclipse enabled us to make
this breakthrough."
The Chandra team directly measured the
diameter of the X-ray source as about seven
times the distance between the Sun and the
Earth or 7 AU (astronomical units). For
comparison, if such a disk were placed in our
own solar system, it would swallow all the
planets out to Mars and most of the asteroid
belt as well.
According to these measurements, the source
of X-rays is about 2 billion times smaller
than the host galaxy NGC 1365 and only
about 10 times larger than the estimated size
of the black hole's event horizon.
This is consistent with theoretical
predictions.
"Thanks to this eclipse, we were able
to probe much closer to the edge of
this black hole than anyone has been
able to before," said co-author Martin
Elvis from CfA. "Material this close
in will likely cross the event horizon
and disappear from the universe in
about a hundred years, a blink of an
eye in cosmic terms."
In addition to measuring the size of
this disk of material, Risaliti and his
colleagues were also able to estimate
the location of the dense gas cloud
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that eclipsed the X-ray source and
central black hole. The Chandra
data show that this cloud is one
hundredth of a light year from the
black hole's event horizon, much
closer than anyone expected. So
this is a bit of a puzzle.
"AGN [are among] the brightest
objects in the cosmos and they are
powerful probes of the early history of the Universe. It's vital we
understand their basic structure,"
said Risaliti. "It turns out that we
still have work to do to understand
these monsters." f

Barred Spiral Galaxy
NGC 1672
(NASA/STScI) This NASA Hubble Space
Telescope view of the nearby barred spiral
galaxy NGC 1672 unveils details in the
galaxy's star-forming clouds and dark bands
of interstellar dust.
One of the most striking features is the dust
lanes that extend away from the nucleus and
follow the inner edges of the galaxy's spiral
arms. Clusters of hot young blue stars form
along the spiral arms and ionize surrounding
clouds of hydrogen gas that glow red. Delicate
curtains of dust partially obscure and redden
the light of the stars behind them by scattering blue light.
Galaxies lying behind NGC 1672 give the
illusion they are embedded in the foreground
galaxy, even though they are really much
farther away. They also appear reddened as
they shine through NGC 1672's dust. A few
bright foreground stars inside our own Milky
Way Galaxy appear in the image as bright and
diamond-like objects.
As a prototypical barred spiral galaxy, NGC
1672 differs from normal spiral galaxies, in
that the arms do not twist all the way into the
center. Instead, they are attached to the two

ends of a straight bar of stars enclosing the
nucleus. Viewed nearly face on, NGC 1672
shows intense star formation regions especially
off in the ends of its central bar.
Astronomers believe that barred spirals have
a unique mechanism that channels gas from
the disk inward towards the nucleus. This
allows the bar portion of the galaxy to serve
as an area of new star generation.
NGC 1672 is also classified as a Seyfert galaxy.
Seyferts are a subset of galaxies with active
nuclei. The energy output of these nuclei
can sometimes outshine their host galaxies.
This activity is powered by accretion onto
supermassive black holes.
NGC 1672 is more than 60 million lightyears away in the direction of the southern
constellation Dorado. These observations 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.
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NGC 1672 were taken with Hubble's Advanced
Camera for Surveys in August of 2005. The
composite image was made by using filters
that isolate light from the blue, green, and
infrared portions of the spectrum, as well as
emission from ionized hydrogen. f

Two Moons Meet over
Jupiter
(NASA/JPL) This beautiful image of the
crescents of volcanic Io and more sedate
Europa was snapped by New Horizons' color
Multispectral Visual Imaging Camera (MVIC)
at 10:34 UT on March 2, 2007, about two
days after New Horizons made its closest
approach to Jupiter during it's gravitational
boost maneuver to retarget towards the dwarf
planet Pluto.
The picture was one of a handful of the
Jupiter system that New Horizons took primarily for their artistic, rather than scientific
value. This particular scene was suggested by
space enthusiast Richard Hendricks of Austin,
Texas, in response to an Internet request by
New Horizons scientists for evocative, artistic
imaging opportunities at Jupiter.
This image was taken from a range of 2.8
million miles from Io and 2.4 million miles
from Europa. Although the moons appear close
in this view, a gulf of 490,000 miles separates
them. The night side of Io is illuminated here
by light reflected from Jupiter, which is out of
the frame to the right. Europa's night side is
completely dark, in contrast to Io, because that
side of Europa faces away from Jupiter.
Here, Io steals the show with its beautiful
display of volcanic activity. Three volcanic
plumes are visible. Most conspicuous is the
enormous 190-mile-high plume from the
Tvashtar volcano at the 11 o'clock position on
Io's disk. Two much smaller plumes are barely
visible: one from the volcano Prometheus,
at the 9 o'clock position on the edge of Io's
disk, and one from the volcano Amirani, seen
between Prometheus and Tvashtar along Io's

terminator (the line dividing day and night).
The plumes appear blue because of the scattering of light by tiny dust particles ejected by
the volcanoes, similar to the blue appearance
of smoke. In addition, the contrasting red
glow of hot lava can be seen at the source of
the Tvashtar plume.
The images are centered at 1° north, 60°
west on Io, and 0° north, 149° west on Europa.
The color in this image was generated using
individual MVIC images at wavelengths of
480, 620 and 850 nanometers. The human
eye is sensitive to slightly shorter wavelengths,
from 400 to 700 nanometers, and thus would
see the scene slightly differently. For instance,
while the eye would notice the difference
between the yellow and reddish brown colors
of Io's surface and the paler color of Europa,
the two worlds appear very similar in color
to MVIC's longer-wavelength vision. The
night side of Io appears greenish compared
to the day side, because methane in Jupiter's
atmosphere absorbs 850-nanometer light and
makes Jupiter-light green to MVIC's "eyes."
MVIC is a component of the Ralph imaging
instrument. 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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(NASA/JPL) The New Horizons Multicolor
Visible Imaging Camera (MVIC) took this
image of Jupiter's volcanic moon Io at 04:30
Universal Time on February 28, 2007, about
one hour before New Horizons' closest approach
to Jupiter, from a range of 1.7 million miles.
Part of the Ralph imaging instrument, MVIC
is designed for the very faint solar illumination at Pluto, and is too sensitive to image the
brightly lit day sides of Jupiter's moons. Io's
day side is therefore completely overexposed in
this image, and appears white and featureless.
However, the Jupiter-lit night side of Io and
the giant plume from the Tvashtar volcano are
well exposed, and the versions of the image
shown here have been processed to bring out
each of these features.
The scale of the original image is 33 miles per
pixel; Io itself has a diameter of 2,250 miles.
The night side of Io (left panel) is illuminated
brightly enough by Jupiter to reveal many
details in full color to MVIC’s sensitive vision.
The night side color has been corrected to
account for the greenish hue of Jupiter's light
as seen by MVIC, see "Two Moons Meet over
Jupiter on page 7, so the colors approximate
what the human eye would see in daylight
illumination. The image shows Io's reddishbrown polar areas and the yellow and white
colors of its equatorial regions, mostly due to
various forms of sulfur.
Several dark volcanic centers are also visible, the most prominent, appearing as an
elongated spot just above and to the right
of the disk’s center, is called Fjorgynn. Near
the disk center, just over the night side of the
terminator (the line separating day and night),
is a row of three or four pale yellow patches,
which likely are volcanic plumes catching the
setting sun. These features have caught the
attention of New Horizons scientists because
no major plumes have been seen previously in
this region of Io, and it is rare for Io's plumes
to cluster so closely together.
The right panel shows the bluish color
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of the plume from Tvashtar, rising above
the overexposed edge of Io's disk at the 11
o'clock position. The plume is blue because
it contains fine dust that preferentially scatters blue light, in the same way that smoke
appears blue. The red line on the edge of the
disk, below the plume, is an artifact caused by
the overexposure of Io's surface.
The image is centered at Io coordinates 26°
west, 6° south, and is produced using MVIC's
blue, red and near-infrared filters. In the
original image, the overexposure of Io's day
side hemisphere caused extensive electronic
“blooming” of the image toward the left and
bottom edges of the frame, and this has been
removed from the versions shown here.
New Horizons flew by Jupiter to receive a
gravitation boost to send it on to Pluto. I will
arrive at Pluto in 2015 and then continue into
the Kuiper Belt beyond. f

Purple Palm Trees on
Alien Worlds?
(NASA/SSC) A team of NASA scientists
led by a member of the Spitzer Science Center believe they have found a way to predict
the color of plants on planets in other solar
systems.
Green, yellow or even red-dominant plants
may live on extra-solar planets, according to
scientists whose two scientific papers appear
in the March issue of the journal, Astrobiology. The scientists studied light absorbed
and reflected by organisms on Earth, and
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determined that if astronomers were to look
at the light given off by planets circling distant
stars, they might predict that some planets
have mostly non-green plants.
"We can identify the strongest candidate
wavelengths of light for the dominant color
of photosynthesis on another planet," said
Nancy Kiang, lead author of the study and a
biometeorologist at NASA's Goddard Institute for Space Studies. Kiang worked with a
team of scientists from the Virtual Planetary
Laboratory (VPL) at the California Institute
of Technology, Pasadena, California. VPL
was formed as part of the NASA Astrobiology Institute (NAI), based at the NASA Ames
Research Center at Moffett Field in California's
Silicon Valley.
"This work broadens our understanding of
how life may be detected on Earth-like planets
around other stars, while simultaneously improving our understanding of life on Earth,"
said Carl Pilcher, director of the NAI at NASA
Ames. "This approach, studying Earth life to
guide our search for life on other worlds, is
the essence of astrobiology."
Kiang and her colleagues calculated what
the stellar light would look like at the surface
of Earth-like planets whose atmospheric
chemistry is consistent with the different
types of stars they orbit. By looking at the
changes in that light through different at-

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.
mospheres, researchers identified colors that
would be most favorable for photosynthesis
on other planets. This new research narrows
the range of colors that scientists would expect
to see when photosynthesis is occurring on
extrasolar planets. Each planet will have different dominant colors for photosynthesis,
based on the planet's atmosphere where the
most light reaches the planet's surface. The
dominant photosynthesis might even be in
the infrared.
"This work will help guide designs for future
space telescopes that will study extrasolar
planets, to see if they are habitable, and could
have alien plants," said Victoria Meadows, an
astronomer who heads the VPL. The VPL
team is using a suite of computer models to
simulate Earth-size planets and their light
spectra as space telescopes would see them.
The scientists' goal is to discover the likely
range of habitable planets around other stars
and to find out how these planets might appear
to future planet-finding missions.
On Earth, Kiang and colleagues surveyed
light absorbed and reflected by plants and
some bacteria during photosynthesis, a process
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by which plants use energy from sunlight to
produce sugar. Organisms that live in different light environments absorb the light colors
that are most available. For example, there is
a type of bacteria that inhabit murky waters
where there is little visible light, and so they use
infrared radiation during photosynthesis.
Scientists have long known that the chlorophyll in most plants on Earth absorbs blue
and red light and less green light. Therefore,
chlorophyll appears green. Although some
green color is absorbed, it is less than the other
colors. Previously, scientists thought plants
are not efficient as they could be, because they
do not use more green light.
According to scientists, the Sun has a specific
distribution of colors of light, emitting more
of some colors than others. Gases in Earth's
air also filter sunlight, absorbing different
colors. As a result, more red light particles
reach Earth's surface than blue or green light
particles, so plants use red light for
photosynthesis. There is plenty of
light for land plants, so they do not
need to use extra green light. But not
all stars have the same distribution
of light colors as our Sun. Study
scientists say they now realize that
photosynthesis on extrasolar planets
will not necessarily look the same
as on Earth.
"It makes one appreciate how life
on Earth is so intimately adapted to
the special qualities of our home
planet and Sun," said Kiang.
The NAI, founded in 1997, is a
partnership between NASA, 12 major U.S.
teams and six international consortia. NAI's
goal is to promote, conduct and lead integrated
multidisciplinary astrobiology research and to
train a new generation of astrobiology researchers. VPL is operated out of the NASA Infrared
Processing and Analysis Center (IPAC), the
same organization that operates the Spitzer
Science Center (SSC) at Caltech. f
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Astronomers Map Out
Planetary Danger Zone
(NASA/SSC) Astronomers have laid down
the cosmic equivalent of yellow "caution" tape
around super hot stars, marking the zones
where cooler stars are in danger of having
their developing planets blasted away.
In a new study from NASA's Spitzer Space
Telescope, scientists report the first maps of
so-called planetary "danger zones." These
are areas where winds and radiation from
super hot stars can strip other young, cooler
stars like our sun of their planet-forming
materials. The results show that cooler stars
are safe as long as they lie beyond about 1.6
light-years, or nearly 10 trillion miles, of any
hot stars. But cooler stars inside the zone are
likely to see their potential planets boiled off
into space.

This artist's concept illustrates the process in
action. An O-star can be seen near the top
right, just behind a young, cooler star and
its swirling disk of planet-forming material.
Disks like this one, called protoplanetary
disks, are where planets are born. Gas and
dust in a disk clump together into tiny balls
that sweep through the material, growing in
size to eventually become full-grown planets.
[NASA/SSC]
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"Stars move around all the time, so if one
wanders into the danger zone and stays for too
long, it will probably never be able to form
planets," said Zoltan Balog of the University
of Arizona, Tucson, lead author of the new
report, appearing May 20 in the Astrophysical Journal.
The findings are helping astronomers
pinpoint the types of environments where
planets beyond our solar system, including
some that might be hospitable to life, are
most likely to form.
Planets are born out of a flat disk of gas and
dust, called a protoplanetary disk, that swirls
around a young star. They are believed to
clump together out of the disk over millions
of years, growing in size like dust bunnies as
they sweep through the dust.
Previous studies revealed that these protoplanetary disks can be destroyed by the most
massive, hottest type of star in the universe,
called an O-star, over a period of about a
million years. Ultraviolet radiation from an
O-star heats and evaporates the dust and gas
in the disk, then winds from the star blow the
material away. Last year, Balog and his team
used Spitzer to capture a stunning picture of
this "photoevaporation" process at work.
The team's new study is the first systematic
survey for disks in and around the danger
zone, or "blast radius" of an O-star. They used
Spitzer's heat-seeking infrared eyes to look for
disks around 1,000 stars in the Rosette Nebula,
a turbulent star-forming region 5,200 lightyears away in the constellation Monoceros.
The stars range between one-tenth and five
times the mass of the sun and are between 2
and 3 million years old. They are all near at
least one of the region's massive O-stars.
The observations revealed that, beyond 10
trillion miles of an O-star, about 45 percent
of the stars had disks, about the same amount
as there were in safer neighborhoods free of
O-stars. Within this distance, only 27 percent
of the stars had disks, with fewer and fewer
disks spotted around stars closest to the Ostar. In other words, an O-star's danger zone
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is a sphere whose damaging effects are worst
at the core. For reference, our sun's closest
star, a small star called Proxima Centauri, is
nearly 30 trillion miles away.
In addition, the new study indicates that a
protoplanetary disk will boil off faster in the
zone's perilous core. For example, a disk two
times closer to an O-star than another disk
will evaporate twice as fast. "The edges of the
danger zone are sharply defined," said Balog.
"It is relatively safe for protoplanetary disks
outside it, whereas a disk that gets dragged
along by its star to be really close to an Ostar could disappear in as fast as a hundred
thousand years."
Despite this doomsday scenario, there is
a chance some planets could survive a close
encounter with an O-star. According to one
alternative theory of planet formation, some
gas giants like Jupiter might form in less than
one million years. If such a planet already existed around a young star whose disk is blown
away, the gas giant would stay put while any
burgeoning rocky planets like Earth would
be forever swept away.
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Some astronomers think our sun was born
in a similarly violent neighborhood studded
with O-stars before migrating to its present,
more spacious home. If so, it was lucky enough
to escape a harrowing ride into any danger
zones, or our planets, and life as we know it,
wouldn't be here today.
Other paper authors include James Muzerolle,
Kate Su, George Rieke and Erick Young of the
University of Arizona; and Tom Megeath of
the University of Toledo, Ohio.
NASA's Jet Propulsion Laboratory, Pasadena,
Calif., manages the Spitzer mission for NASA's
Science Mission Directorate, Washington. Science operations are conducted at the Spitzer
Science Center at the California Institute of
Technology, also in Pasadena. Caltech manages
JPL for NASA. Spitzer's multiband imaging
photometer, which collected the new data,
was built by Ball Aerospace Corporation,
Boulder, Colo.; the University of Arizona;
and Boeing North American, Canoga Park,
Calif. Co-author Rieke is the instrument's
principal investigator. f

This infrared image from NASA's Spitzer Space Telescope shows the Rosette nebula, a
pretty star-forming region more than 5,000 light-years away in the constellation Monoceros.
In optical light, the nebula looks like a rosebud, or the "rosette" adornments that date back
to antiquity. But lurking inside this delicate cosmic rosebud are super hot stars, called Ostars, whose radiation and winds have collectively excavated layers of dust (green) and gas
away, revealing the cavity of cooler dust (red). Some of the Rosette's O-stars can be seen
in the bubble-like, red cavity; however, the largest two blue stars in this picture are in the
foreground, and not in the nebula itself. [NASA/SSC]
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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, 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 (4,124 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 CCSN Planetarium lets you dedicate a star to a loved
one. For a donation of $35, we will provide an attractive certificate that proclaims
your dedication of the star of your choice to any other person. The certificate will
have a chart of the constellation containing the star and complete information
about the star. 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

onOrbit

June

approaching Uranus as dawn occurs on
the morning of June 8.
Neptune. Neptune, in Capricornus, is rising
about an hour before Uranus. The waning
gibbous moon rises to the right Neptune
near midnight on June 5/6.

All times are Pacific Daylight Time. Rise and
set times are for the astronomical horizon at Dwarf Planets. (At mid-month - 15th)
Las Vegas or Reno as noted.
Planet
Constellation
Transit
Pluto
Sagittarius
12:58 am (37°)
Ceres
Cetus
9:23 am (59°)
The Planets
Eris
Cetus
8:47 am (49°)
Mercury. At the beginning of the month,
All Dwarf Planets require a telescope. Ceres
Mercury is setting in the west over an hour
after the sun. Inferior conjunction (between is visible through most amateur telescopes.
the earth and sun) occurs June 28. Late in Pluto usually requires a telescope of at least 12"
the month, it is too close in direction to the diameter. Eris ("EE-ris", formerly 2003 UB313),
like most Trans-Neptunian objects, requires a
sun to be seen.
professional sized telescope. Transit time and
Venus. Venus, moving in Cancer for most altitude (from Las Vegas) is when the object is
of the month, is very prominent in the at its highest in the southern sky. f
evening sky setting in the west nearly
three hours after the sun. Look for Venus
to pass just below Saturn at the very end
The Moon
of the month.
Each day the moon rises about one hour
Mars. Mars is in Pisces until it crosses into later than the day before. The New Moon (not
Aries on June 26. The waning crescent moon visible) is in the direction of the sun and rises
will be about 10° to the left of Mars as the and sets with the sun. The first quarter moon
rise on the morning of June 11. Look for rises at about noon and sets near midnight.
the red planet in the early morning before The full moon is opposite the sun in the sky
dawn. It is rising about four hours before and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
the sun this month.
sets near noon. Perigee is when the moon is
Jupiter. Jupiter, in Ophiuchus, is rising in the closest to the earth and apogee is when it is
early evening. Opposition (Jupiter directly farthest. The distance varies by ±6% from
opposite the sun) occur on June 5 when the the average.
planet will be rising as the sun sets and will
Full Moon
May 31
8:04 pm pdt
be in the sky all night long.
Last quarter June 8
4:43 am
Saturn. Saturn, in the constellation of Leo, is
New
Moon
June
14
8:13 pm
in the southwest in the evening. Look for
First
quarter
June
22
6:15 am
the waxing crescent moon between Venus
Full
Moon
June
30
6:49 am
and Saturn on the evening of June 18.
Apogee
May 27
3:02 pm pdt
Uranus. Uranus is rising in the east near
Perigee
June 12
10:08 am
midnight. It is in the constellation of
Apogee
June 24
7:26 am
Aquarius. The last quarter moon will be

onOrbit

2007
The Sun

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

Las Vegas

Sunrise
5:26 am pdt
5:25
5:24
5:24
5:24
5:24
5:24
5:25
5:26
5:27
5:28

Sunset
7:51 pm pdt
7:53
7:54
7:56
7:57
7:58
7:59
8:00
8:00
8:01
8:01
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The Sun

Day
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
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 21 at 11:06 am 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 things Stonehenge was

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

Reno

Sunrise
5:35 am pdt
5:34
5:33
5:33
5:32
5:32
5:33
5:33
5:34
5:35
5:36

Sunset
8:19 pm pdt
8:21
8:23
8:24
8:26
8:27
8:28
8:29
8:29
8:29
8:29

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

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

Stars of the
Pharaohs

Ultimate
Universe

and

Sky Watch
Saturday Matinee
Larry, Cat in Space

and

Mystery of the
Nile

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

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

http://planetarium.unr.edu/

