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Mars Orbiter Sees
Effects of Ancient
Fluids

(NASA/JPL) Liquid or gas flowed through
cracks penetrating underground rock on
ancient Mars, according to a report based
on some of the first observations by NASA's
Mars Reconnaissance Orbiter. These fluids
may have produced conditions to support
possible habitats for
microbial life.
These ancient patterns
were revealed when the
most powerful telescopic
camera ever sent to Mars
began examining the
planet last year. The
camera showed features
as small as 3 feet across.
Mineralization took place
deep underground, along
faults and fractures. These
mineral deposits became
visible after overlying
layers were eroded away throughout millions
of years.
Dr. Chris Okubo, a geologist at the University
of Arizona, Tucson, discovered the patterns
in an image of exposed layers in a Martian
canyon named Candor Chasma. The image
was taken in September 2006 by the High
Resolution Imaging Science Experiment
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camera aboard the orbiter.
"What caught my eye was the bleaching or
lack of dark material along the fracture. That
is a sign of mineral alteration by fluids that
moved through those joints," said Okubo. "It
reminded me of something I had seen during
field studies in Utah, that is light-tone zones,
or 'haloes,' on either side of cracks through
darker sandstone."
Dr. Alfred McEwen, the camera's principal
investigator from the University of Arizona,
said, "This result shows how orbital observations can identify features of particular interest
for future exploration on the surface or in the
subsurface or by sample return. The alteration
along fractures, concentrated by the underground fluids, marks locations where we can
expect to find key information about chemical and perhaps biologic
processes in a subsurface
environment that may have
been habitable."
The haloes visible along
fractures seen in the Candor
Chasma image appear to be
slightly raised relative to
surrounding, darker rock.
This is evidence that the
circulating fluids hardened
the lining of the fractures,
as well as bleaching it. The
harder material would not
erode away as quickly as
softer material farther from the fractures.
The most likely origin for these features is
that minerals that were dissolved in water
came out of solution and became part of the
rock material lining the fractures. Another
possibility is that the circulating fluid was a
gas, which may or may not have included water
vapor in its composition, Okubo said. f
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Hubble Illuminates
Cluster of Diverse
Galaxies
(NASA/STScI) This image (here and cover)
from NASA's Hubble Space
Telescope shows the diverse
collection of galaxies in the
cluster Abell S0740 that is
over 450 million light-years
away in the direction of the
constellation Centaurus.
The giant elliptical ESO
325-G004 looms large at
the cluster's center. The
galaxy is as massive as
100 billion of our suns.
Hubble resolves thousands
of globular star clusters
orbiting ESO 325-G004.
Globular clusters are compact groups of hundreds
of thousands of stars that
are gravitationally bound
together. At the galaxy's
distance they appear as pinpoints of light contained
within the diffuse halo.
Other fuzzy elliptical
galaxies dot the image.
Some have evidence of a
disk or ring structure that
gives them a bow-tie shape.
Several spiral galaxies are
also present. The starlight in these galaxies is
mainly contained in a disk and follows along
spiral arms.
This image was created by combining Hubble
onOrbit is made available to all K-12

school libraries in Nevada thanks to a
generous grant from:
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science observations taken in January 2005
with Hubble Heritage observations taken a
year later to form a 3-color composite. The
filters that isolate blue, red and infrared light
were used with the Advanced Camera for
Surveys aboard Hubble. f

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CCSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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Mammoth Cloud
Engulfs Titan's North
Pole
(NASA/JPL) This composite image shows
the cloud, imaged at a distance of 54,000 miles
during a Titan flyby designed to observe the
limb of the moon.
A giant cloud half the size of the United
States has been imaged on Saturn's moon
Titan by the Cassini spacecraft. The cloud
may be responsible for
the material that fills
the lakes discovered
last year by Cassini's
radar instrument.
Cloaked by winter's
shadow, this cloud
has now come into
view as winter turns
to spring. The cloud
extends down to 60°
north latitude, is
roughly 1,490 miles in
diameter and engulfs almost the entire north
pole of Titan.
The new image was acquired on December
29, 2006, by Cassini's visual and infrared
mapping spectrometer. Scientific models
predicted this cloud system, but it had never
been imaged in such detail before.
"We knew this cloud had to be there but
were amazed at its size and structure," said Dr.
Christophe Sotin of the University of Nantes,
France, a member of the visual and infrared
mapping spectrometer team and distinguished
visiting scientist at NASA's Jet Propulsion
Laboratory. "This cloud system may be a key
element in the global formation of organics
and their interaction with the surface."
The same cloud system seen on December
29, was still there two weeks later during a
January 13, 2007, flyby, even though observing
conditions were slightly less favorable than
in December.
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The Cassini radar team reported last year
that the lakes at the north pole are partly
filled, and some appear to have evaporated,
likely contributing to this cloud formation,
which is made up of ethane, methane and
other organics. These findings reinforce the
idea that methane rains down onto the surface
to form lakes and then evaporates to form
clouds. Scientists compare this methane cycle
to the hydrological cycle on Earth, dubbing it
"methane-ologic cycle."
Ground-based observations show this Titan
cloud system comes and goes with the seasons.
A season on Titan lasts
approximately seven
Earth years. Based on
the global circulation
models, it seems that
such cloud activity can
last about 25 Earth
years before almost
vanishing for four to
five years, and then
appearing again for
25 years.
Scientists expect this
cloud to be around for several years. As the
seasons change, scientists expect a shift of these
clouds and lakes from the north pole to the
south pole. On Titan's south pole, scientists
have seen only one kidney-shaped lake with
Cassini's imaging cameras.
"With 16 more flybys to come this year, we
should have the opportunity to monitor the
evolution of this cloud system over time,"
said Dr. Stephane Le Mouelic, working with
the Cassini visual and infrared mapping
spectrometer team, and also at the University
of Nantes.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. JPL, a division
of the California Institute of Technology, manages the Cassini-Huygens mission for NASA's
Science Mission Directorate. The visual and
infrared mapping spectrometer team is based
at the University of Arizona, Tucson. f

Page 6

SN 1987A's 20th
Anniversary
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vations have helped us rewrite the textbooks
on exploding stars. We found that the actual
world is more complicated and interesting than
anyone dared to imagine. There are mysteri(NASA/STScI) Twenty years ago, astrono- ous triple rings of glowing gas and powerful
mers witnessed one of the brightest stellar blasts sent out from the explosion that are just
explosions in more than 400 years. The titanic having an impact now, 20 years later."
supernova, called SN 1987A, blazed
with the power of 100 million suns
for several months following its
discovery on February 23, 1987.
Observations of SN 1987A, made
over the past 20 years by NASA's
Hubble Space Telescope and many
other major ground- and spacebased telescopes, have significantly
changed astronomers' views of
how massive stars end their lives.
Astronomers credit Hubble's sharp
vision with yielding important clues
about the massive star's demise.
"The sharp pictures from the
Hubble telescope help us ask and
answer new questions about Supernova 1987A," said Robert Kirshner,
of the Harvard-Smithsonian Center
for Astrophysics in Cambridge, Mass. "In
Before SN 1987A, astronomers had a "simplifact, without Hubble we wouldn't even know fied, idealized model of a supernova," Kirshner
what to ask."
explained. "We thought the explosions were
Kirshner is the lead investigator of an inter- spherical and we didn't think much about the
national collaboration to study the doomed gas a star would exhale in the thousands of
star. Studying supernovae like SN 1987A is years before it exploded. The actual shreds
important because the exploding stars create of the star in SN 1987A are elongated, more
elements, such as carbon and iron, that make like a jellybean than a gumball, and the fastestup new stars, galaxies, and even humans. The moving debris is slamming into the gas that
iron in a person's blood, for example, was was already out there from previous millennia.
manufactured in supernova explosions. SN Who would have guessed?"
1987A ejected 20,000 Earth masses of radioHubble wasn't even around when astronoactive iron. The core of the shredded star is mers first spotted the supernova in 1987.
now glowing because of radioactive titanium When Hubble was launched three years later,
that was cooked up in the explosion.
astronomers didn't waste any time in using
The star is 163,000 light-years away in the the telescope to study the stellar blast. Its first
Large Magellanic Cloud. It actually blew up peek was in 1990, the year the observatory
about 161,000 B.C., but its light arrived here launched. Since then, the telescope has taken
in 1987.
hundreds of pictures of the doomed star.
Kirshner has used the Hubble telescope to
The Hubble studies have revealed the folmonitor the supernova. "The Hubble obser- lowing details about the supernova:
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• A glowing ring, about a light-year in
diameter, around the supernova. The
ring was there at least 20,000 years
before the star exploded. X-rays from
the explosion energized the gas in the
ring, making it glow for two decades.
• Two outer loops of glowing gas that had not been
identified in ground-based telescope images.
• A dumbbell-shaped central structure
that has now grown to one-tenth of a
light-year long. The structure consists
of two blobs of debris in the center of
the supernova racing away from each
other at roughly 20 million miles an hour.
• The onrushing stellar shock wave from the
stellar explosion is slamming into, heating
up, and illuminating the inner regions of the
narrow ring surrounding the doomed star.
Hubble continues to watch as the blast debris
moves through the ring. The light show makes
the glowing ring look like a pearl necklace.
Astronomers think the whole ring will be
illuminated in a few years.
The glowing ring is expected to become
bright enough to illuminate the star's surroundings, which will provide astronomers
with new information on how the star ejected
material before the explosion.
Astronomers are analyzing images by
NASA's Spitzer Space Telescope to try to understand the fate of the dust that surrounds
the exploded star and in the neighborhood
around the blast.
"We will learn more in the future when the
shock wave moves through the inner ring and
slams into the outer rings and illuminates
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them," Kirshner said. "It could lead to clues
about the last 20,000 years of the star. But
there are many things that are still a mystery.
We still do not understand the evolution of
the star before the explosion or how the three
rings formed. We also think that the star may
be part of a binary system."
Astronomers also are still looking for evidence
of a black hole or a neutron star left behind
by the blast. The fiery death of massive stars
usually creates these energetic objects. Most
astronomers think a neutron star formed 20
years ago. Kirshner said the object could be
obscured by dust or it could have become a
black hole.
He plans to use the infrared capabilities
of the Wide Field Camera 3, an instrument
scheduled to be installed during the upcoming Hubble servicing mission, to hunt for a
stellar remnant. Scientists will use another
instrument planned for installment during the
mission, the Cosmic Origins Spectrograph, to
analyze the supernova's chemical composition
and velocities.
The James Webb Space Telescope, scheduled
for launch in 2013, will be able to see infrared
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light from the ring that is 10 times brighter
than what astronomers see today. The debris
inside the ring will begin to brighten, and
astronomers will get another chance to study
the interior of an exploded star. f

Spitzer First To Crack
Open Light of Faraway
Worlds
(NASA/JPL/SSC) NASA's Spitzer Space
Telescope has captured for the first time
enough light from planets outside our solar
system, known as exoplanets, to identify signatures of molecules in their atmospheres.
The landmark achievement is a significant
step toward being able to detect possible life
on rocky exoplanets and comes years before
astronomers had anticipated.
"This is an amazing surprise," said Spitzer
project scientist Dr. Michael Werner of NASA's
Jet Propulsion Laboratory. "We had no
idea when we designed Spitzer that it would
make such a dramatic step in characterizing
exoplanets."
Spitzer, a space-based infrared telescope,
obtained the detailed data, called spectra,
for two different gas exoplanets. Called HD
209458b and HD 189733b, these so-called
"hot Jupiters" are, like Jupiter, made of gas,
but orbit much closer to their suns.
The data indicate the two planets are drier
and cloudier than predicted. Theorists thought
hot Jupiters would have lots of water in their
atmospheres, but surprisingly none was found
around HD 209458b and HD 189733b. According to astronomers, the water might be
present but buried under a thick blanket of
high, waterless clouds.
Those clouds might be filled with dust. One of
the planets, HD 209458b, showed hints of tiny
sand grains, called silicates, in its atmosphere.
This could mean the planet's skies are filled
with high, dusty clouds unlike anything seen
around planets in our own solar system.

"The theorists' heads were spinning when
they saw the data," said Dr. Jeremy Richardson
of NASA's Goddard Space Flight Center.
"It is virtually impossible for water, in the
form of vapor, to be absent from the planet,
so it must be hidden, probably by the dusty
cloud layer we detected in our spectrum," he
said. Richardson is lead author of a Nature
paper that appeared February 22 that describes
a spectrum for HD 209458b.
In addition to Richardson's team, two other
groups of astronomers used Spitzer to capture
spectra of exoplanets. A team led by Dr. Carl
Grillmair of NASA's Spitzer Science Center
at the California Institute of Technology, observed HD 189733b, while a team led by Dr.
Mark R. Swain of JPL focused on the same
planet in the Richardson study, and came up
with similar results. Grillmair's results will be
published in the Astrophysical Journal Letters.
Swain's findings have been submitted to the
Astrophysical Journal Letters.
A spectrum is created when an instrument
called a spectrograph splits light from an
object into its different wavelengths, just as
a prism turns sunlight into a rainbow. The
resulting pattern of light, the spectrum, reveals "fingerprints" of chemicals making up
the object.
Until now, the only planets for which spectra
were available belonged in our own solar system. The planets in the Spitzer studies orbit
stars that are so far away, they are too faint
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The Astronomy
Store
The CCSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
to be seen with the naked eye. HD 189733b
is 370 trillion miles away in the constellation
Vulpecula, and HD 209458b is 904 trillion
miles away in the constellation Pegasus. That
means both planets are at least about a million
times farther away from us than Jupiter. In
the future, astronomers hope to have spectra
for smaller, rocky planets beyond our solar
system. This would allow them to look for
the footprints of life, molecules key to the
existence of life, such as oxygen and possibly
even chlorophyll.
"With these new observations, we are refining
the tools that we will one day need to find life
elsewhere if it exists," said Swain. "It's sort of
like a dress rehearsal."
Spitzer was able to tease out spectra from the
feeble light of the two planets through what is
known as the "secondary eclipse" technique.
In this method, first used by Spitzer in 2005
to directly detect the light from an exoplanet
for the first time, a so-called transiting planet
is monitored as it circles behind its star, temporarily disappearing from our Earthly point
of view. By measuring the dip in infrared

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.
light that occurs when the planet disappears,
Spitzer can learn how much light is coming
solely from the planet. The technique will
work only in infrared wavelengths, where the
planet is brighter than in visible wavelengths
and stands out better next to the overwhelming glare of its star.
In the new studies, Spitzer's spectrograph,
which measures infrared light at a range of
wavelengths, stared at the two transiting planets
as they orbited their stars. This allowed the
astronomers to subtract the spectra of the stars
from the spectra of the planets plus their stars

The Astronomical
Society of Nevada

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

The ASN has a Las Vegas Chapter.
For information see:
http://www.astronomynv.org/vegas/
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to obtain spectra of the planets alone.
"When we first set out to make these observations, they were considered high risk because
not many people thought they would work,"
said Grillmair. "But Spitzer has turned out
to be superbly designed and more than up
to the task."
Previous observations of HD 209458b by
NASA's Hubble Space Telescope revealed individual elements, such as sodium, oxygen,
carbon and hydrogen, that bounce around
the very top of the planet, a region
higher up than that probed in the
Spitzer studies and a region where
molecules like water would break
apart. To do this, Hubble measured
changes in the light from the star, not
the planet, as the planet passed in
front. The observations indicated less
sodium than predicted, which again
supports the idea that the planet is
socked in with high clouds.
Astronomers hope to use Spitzer
for additional studies of transiting
exoplanets, which are those that
cross in front of their stars from our
point view. Of the approximately 200
known exoplanets, 14 are transiting.
At least three of these in addition to
HD 209458b and HD 189733b are
candidates for obtaining spectra.
Further spectral studies of HD 209458b and
HD 189733b will also yield more information
about the planets' atmospheres.
NASA's Jet Propulsion Laboratory, Pasadena,
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Calif., manages the Spitzer Space Telescope 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
infrared spectrograph was built by Cornell
University, Ithaca, N.Y. Its development was
led by Dr. Jim Houck of Cornell. f

The Colorful Demise of
a Sun-like Star
(NASA/JPL/STScI) A new image from
NASA's Hubble Space Telescope shows the
colorful "last hurrah" of a star like our sun.
The picture was taken on February 6, 2007, by
Hubble's Wide Field and Planetary Camera 2,
which was designed and built by NASA's Jet
Propulsion Laboratory.
The star is ending its life by casting off its
outer layers of gas, which formed a cocoon
around the star's remaining core. Ultraviolet
light from the dying star makes the material
glow. The burned-out star, called a white
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dwarf, is the white dot in the center. Our
sun will eventually burn out and shroud
itself with stellar debris, but not for another
5 billion years.
Our Milky Way galaxy is littered with these
stellar relics, called planetary nebulae. The
objects have nothing to do with planets. Eighteenth- and nineteenth-century astronomers
named them that because through small telescopes they resembled the disks of the distant
planets Uranus and Neptune.
The planetary nebula in this image is called
NGC 2440. The white dwarf at the center of
NGC 2440 is one of the hottest known, with
a surface temperature of nearly 200,000°C
(360,000°F). The nebula's chaotic structure
suggests that the star shed its mass episodically. During each outburst, the star expelled
material in a different direction. This can be
seen in the two bow tie-shaped lobes. The
nebula also is rich in clouds of dust, some of
which form long, dark streaks pointing away
from the star. NGC 2440 lies about 4,000
light-years from Earth in the direction of the
constellation Puppis.
The colors in the image correspond to material expelled by the star. Blue corresponds
to helium; blue-green to oxygen, and red to
nitrogen and hydrogen. f

Light Echo from the
Milky Way's Black Hole
(NASA/CXC) Like cold case investigators,
astronomers have used NASA's Chandra
X-ray Observatory to uncover evidence of a
powerful outburst from the giant black hole
at the Milky Way's center.
A light echo was produced when X-ray light
generated by gas falling into the Milky Way's
supermassive black hole, known as Sagittarius
A* (pronounced "A-star"), was reflected off gas
clouds near the black hole. While the primary
X-rays from the outburst would have reached
Earth about 50 years ago, the reflected X-rays
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Friends of The
CCSN Planetarium
Be a Star in Our Sky

onOrbit is made possible, in part, by
donations from the Friends of The Planetarium. Anyone can become a Friend by
sending an annual donation of $25.00 or
more (checks made payable to: CCSN
Foundation, Inc.) to:

The Planetarium - S1A
Community College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
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.
took a longer path and arrived in time to be
recorded by Chandra.
"This dramatic event happened before we
had satellites in space that could detect it,"
said Michael Muno of the California Institute of Technology. "So, it's remarkable that
we can use Chandra to dig into the past and
see this monster black hole's capacity for
destruction."
Previously, scientists have used Chandra
to directly detect smaller and more recent
outbursts from the black hole. This latest
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outburst revealed by the X-ray echo was about
1,000 times brighter and lasted well over 1,000
times longer than any of the recent outbursts
observed by Chandra.
Theory predicts that an outburst from
Sagittarius A* would cause X-ray emission
from the clouds to vary in both intensity
and shape. Muno and his team found these
changes for the first time, thus ruling out other
interpretations. The latest results corroborate
other independent, but indirect, evidence for
light echoes generated by the black hole in the
more distant past.
Scientists have long known that Sagittarius
A*, with a mass of about 3 million suns, lurked
at the center for Milky Way. However, the
black hole is incredibly faint at all wavelengths,
especially in X-rays.
"This faintness implies that stars and gas
rarely get close enough to the black hole to
be in any danger," said co-author Frederick
K. Baganoff of the Massachusetts Institute of
Technology. "The huge appetite is there, but
it's not being satisfied."
During the outburst, the area close to the
black hole would have been about 100,000
times brighter than it is currently. If such
an outburst had occurred more recently, it
likely would have been detected by an X-ray
instrument, or would have produced similar
features in other nearby clouds.
"Our data show it has been 50 years or so
since the black hole had its last decent meal,"
said Muno. "This is nothing like the feasting

April

that black holes in other galaxies sometimes
enjoy, but it gives unique knowledge about
the feeding habits of our closest supermassive black hole."
The details of how Sagittarius A* feeds remain unclear. For example, one possibility is
that the black hole grows by pulling in matter
from the winds of nearby young stars. Also,
if there is a disk of material swirling around
Sagittarius A*, it might be unstable in such a
way that material migrates toward the black
hole's edge in clumps, emitting X-rays before
disappearing from the universe forever. The
theoretical work is still being developed.
Studying this light echo is also important
because it illuminates and probes the poorly
understood molecular clouds near the center of
the galaxy. In particular, it gives information
about the dense cores of these clouds where
new stars may be forming.
Variability in the X-ray emission between
three Chandra observations in 2002, 2004 and
2005 argues against an alternate source for the
light echo, which is that it came from a neutron
star or black hole pulling matter away from a
binary companion. This explanation is not
favored because the data show the outburst
would have been unusually long and bright
for such a binary.
These results were presented at a recent
American Astronomical Society meeting and
will appear in an upcoming issue of The Astrophysical Journal Letters. NASA's Marshall
Space Flight Center, manages the Chandra
program. The Smithsonian Astrophysical
Observatory controls science and flight
operations from the Chandra X-ray Center,
Cambridge, Mass. 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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Month in
History
April
1: The first US weather satellite, Tiros I, was
launched this day in 1960.
3: Luna 10, launched by the USSR, became the
first craft to orbit the moon in 1966.
6: The Long Duration Exposure Facility (LDEF)
launched aboard shuttle flight STS-41C in
1984 to study the effect exposure various
materials to the space environment over
extended time periods.
11: Apollo 13 was launched on this date in 1970.
Due to a failure in the Service Module, it
traveled around the moon but was unable
to land there.
12: Yuri Gagarin became the first person to
orbit the earth aboard the Vostok 1 in 1961.
He traveled once around the earth during
a 108 minute flight.
12: Columbia, piloted by John Young and
Robert Crippen, became the first reusable
spacecraft to orbit the earth in 1981. The
two day mission was on the 20th anniversary
of Gagarin’s first space flight.
14: Christiaan Huygens, the first to recognize
the true nature of Saturn’s rings (in 1655),
was born this date in 1629.
14: Armand Spitz, creator of the first inex-
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pensive planetarium for schools (in 1947)
died at age 66 in 1971.
16: Wilbur Wright, co-inventor of the first
practical heavier-than-air craft, was born
in 1867.
18: Salyut 1, the first space station was
launched on a Proton booster by the USSR
in 1971.
20: The first flight by a “rocket belt” occurred
on this date in 1961.
23: The first manned docking with a space
station occurred on this date in 1971 (see
April 18 above). Cosmonauts Shatalov,
Yeliseyev and Rukavishnikov rode Soyuz 10
to rendezvous with the new space station.
While they docked with the station 15H
hours into the mission, they did not enter
the station. After being docked for over 5
hours, the cosmonauts separated from the
Salyut 1 and returned to earth after less
than two days in space.
24: Jeanne Baret became the first woman to
circumnavigate the earth in 1769.
24: Vladimir Komarov became the first person
to die in space in the Soyuz 1 accident in
1967. The parachute tangled on reentry and
the vehicle crashed to the ground.
24: China became the fifth nation to launch
an artificial satellite in 1970.
25: In 1990 the crew of the Space Shuttle
Discovery (STS-31) deployed the Hubble
Space Telescope.
26: Ariel 1, built in the UK became the first
international satellite when launched by a
US booster in 1962. 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

April

Neptune. Neptune, in Capricornus, is rising
about an hour before Uranus. The waning crescent moon rises 8° to the right of
Neptune on the morning of April 12.

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
5:03 am (37°)
Las Vegas or Reno as noted.
Ceres
Cetus
11:59 am (51°)
Eris
Cetus
12:45 pm (49°)

The Planets

Mercury. At the beginning of the month,
Mercury is rising in the east about an
hour before the sun. Greatest Western
Elongation (28°) occurred March 21. By
the middle of the month, it is too close in
direction to the sun to be seen. Superior
conjunction on the far side of the sun will
occur on May 2.

All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
12" diameter. Eris ("EE-ris", formerly 2003
UB313), like most Trans-Neptunian objects,
requires a professional sized telescope. Transit
time and position is when the object is at its
highest in the southern sky. f

Venus. Venus, moving from Aries into Taurus
The Moon
on April 7, is very prominent in the evening
sky setting in the west over two hours after
Each day the moon rises about one hour
the sun.
later than the day before. The New Moon (not
Mars. Mars, in Aquarius for the month, is rising visible) is in the direction of the sun and rises
in the morning about three hours before and sets with the sun. The first quarter moon
the sun. The waning crescent moon passes rises at about noon and sets near midnight.
Mars on April 13. Observers in the eastern The full moon is opposite the sun in the sky
hemisphere will see the moon pass directly and rises at sunset and sets at sunrise. The
in front of Mars. Mars passes less than a last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
degree south of Uranus on April 28.
closest to the earth and apogee is when it is
Jupiter. Jupiter, in Ophiuchus, is high in farthest. The distance varies by ±6% from
the south at sunrise. Look for the waning the average.
gibbous moon to pass south of Jupiter on
Full Moon
Apr. 2
10:15 am pdt
April 8.
Last quarter Apr. 10
11:04 am
Saturn. Saturn, near the Leo/Cancer border,
New Moon Apr. 17
4:36 am
is in the south in early evening. The first
First quarter Apr. 23
11:36 pm
quarter moon set with Saturn shortly after
Full Moon
May 2
3:09 am
2 am on the morning of April 25.
Apogee
Apr. 3
1:39 am pdt
Uranus. Uranus is rising in the east shortly
Perigee
Apr. 16
10:56 pm
before the sun. Conjunction on the far side
Apogee
Apr. 30
3:58 am
of the sun occurred on March 5. Look for it
just above Mars on the morning April 28.

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

Las Vegas

Sunrise
6:28 am pdt
6:23
6:19
6:15
6:11
6:07
6:03
5:59
5:56
5:52
5:50

Sunset
7:01 pm pdt
7:04
7:06
7:09
7:11
7:14
7:16
7:19
7:21
7:24
7:26
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Day
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Mon.

Terminology
When describing the positions of the planets
with respect to the earth, there are several
terms that are commonly used.
When a planet is in the same direction in the
sky as the sun, it is said to be in conjunction. If
we could see it amongst the glare of the sun,
we would see it “in conjunction” with the sun
in the sky. Conjunction is the worst time to
try to see a planet in the sky.
For the planets Mercury and Venus, there are
two possible conjunctions. Inferior conjunction
occurs when the planet passes between the
earth and sun. Superior conjunction occurs
when the planet passes on the far side of the
sun. The terms inferior and superior refer only
to the relative distance from the earth.
It is possible for Mercury or Venus to pass
directly in front of the sun when at inferior
conjunction. Because the orbits of these
planets are tilted a bit with respect to the orbit
of the earth, these events are rare. This type
of event is called a transit. The last transit of
Mercury was last November. The next transit
will be on May 9, 2016.
The last transit for the planet Venus was
June 8, 2004. The next will be on June 6, 2012.
There will not be another for over a century.
Venus transits occur in pairs that are 8 years
apart, but the pairs are separated from each
other by nearly 125 years.

Reno

Date
Sunrise
Sunset
Day
Apr. 1 6:44 am pdt 7:21 pm pdt Sun.
Apr. 4 6:40
7:24
Wed.
Apr. 7 6:35
7:27
Sat.
Apr. 10 6:30
7:30
Tue.
Apr. 13 6:26
7:33
Fri.
Apr. 16 6:21
7:36
Mon.
Apr. 19 6:17
7:39
Thu.
Apr. 22 6:13
7:42
Sun.
Apr. 25 6:09
7:45
Wed.
Apr. 28 6:05
7:48
Sat.
Apr. 30 6:02
7:50
Mon.
For the rest of the planets, there can only
be one conjunction on the far side of the
sun. These planets can never pass between
the earth and sun.
The term opposition is used to describe the
condition when the planet is opposite the
sun in the sky as seen from the earth. When
a planet is in opposition, it rises when the sun
sets and sets when the sun rises. It is in the
sky all night long. Opposition is also when
a planet is closest to the earth. This provides
the optimum time to view the planet.
Of the brighter planets, Mars will reach
opposition this year on December 24. Mars
oppositions are separated by about 26 months.
Jupiter will reach conjunction on June 5. Saturn
was at opposition on February 10 this year.
Mercury and Venus can never be in opposition because they are always closer to the sun
than the earth. These two planets oscillate
back and forth with respect to the sun. They
are sometimes visible in the morning sky and
at other times in the evening sky.
The angle of a planet from the sun is called
the elongation for the planet. The greatest
elongation for Venus is about 45° (either east or
west of the sun). Because of its elliptical orbit,
Mercury's greatest elongations can vary from
18° to 28°. Venus will be at its next greatest
elongation in early June when it will be east
of the sun in the evening sky. 
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