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Extreme Gamma-ray
Burst
(NASA) The first gamma-ray burst to be
seen in high-resolution from NASA's Fermi
Gamma-ray Space Telescope is one for the
record books. The blast had the greatest total
energy, the fastest motions and the highestenergy initial emissions ever seen.
"We were waiting for this one," said Peter
Michelson, the principal investigator on
Fermi's Large Area Telescope (LAT) at Stanford
University. "Burst emissions at these energies
are still poorly understood, and Fermi is giving
us the tools to understand them."
This explosion, designated GRB 080916C,
occurred at 7:13 p.m. EDT on Sept. 15, 2008,
in the constellation Carina.
Fermi's other instrument, the Gamma-ray
Burst Monitor, simultaneously recorded the
event. Together, the two instruments provide a
view of the blast's initial gamma-ray emission
from energies between 3,000 to more than 5
billion times that of visible light.
Gamma-ray bursts are the universe's most
luminous explosions. Astronomers believe
most occur when exotic massive stars run
out of nuclear fuel. As a star's core collapses
into a black hole, jets of material, powered
by processes not yet fully understood, blast
outward at nearly the speed of light. The jets
bore all the way through the collapsing star and
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continue into space, where they interact with
gas previously shed by the star and generate
bright afterglows that fade with time.
The first thing astronomers usually do after
a gamma-ray burst is scramble to detect the
fading afterglow. An afterglow's spectrum (i.e.,
its colors) can reveal the distance to the blast
site. This is crucial information astronomers
must have to calculate a gamma-ray burst's
power.
Nearly 32 hours after the blast, a group led
by Jochen Greiner of the Max Planck Institute
for Extraterrestrial Physics found the afterglow
of GRB 080916C. Working quickly, before it
could fade away, they measured the afterglow's
spectrum using the Gamma-Ray Burst Optical/
Near-Infrared Detector, or GROND, on the
2.2-meter telescope at the European Southern
Observatory in La Silla, Chile.
According to their data, the explosion took
place 12.2 billion light-years away.
"Already, this was an exciting burst," said Julie
McEnery, a Fermi deputy project scientist at
NASA's Goddard Space Flight Center. "But
with the GROND team's distance, it went
from exciting to extraordinary."
With the distance in hand, Fermi team
members calculated that the blast exceeded
the power of approximately 9,000 ordinary
supernovae, if the energy was emitted equally
in all directions.
Coupled with the Fermi measurements, the
distance also helps astronomers determine the
speed of the gamma-ray emitting material.
Within the jet of this burst, gas bullets must
have moved at least 99.9999% the speed of
light. This burst's tremendous power and
speed make it the most extreme recorded to
date. f
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Treasure Hunting on
the Moon
(NASA/GSFC) A bottle of one of the most
expensive brands of water costs $40, and is
presented in a frosted glass container decorated
with crystal. On the moon, a bottle of water
would run about $50,000, and forget about
that heavy crystal glass. That's because it costs
around $50,000 per pound to launch anything
to the moon. Discovering water on the moon
would be like finding a gold mine.
In fact, scientists have discovered evidence
for water or hydrogen, a component of water,
in special places on the moon. Since the moon
is not tilted much from its rotation axis, the
depths of certain craters in the lunar poles may
not have seen the sun for billions of years. The
long night over these areas, called Permanently
Shaded Regions (PSRs), will have made them
very cold, and able to trap hydrogen or water
molecules as ice.
However, with almost no atmosphere, most
of the moon is drier than the driest terrestrial
desert. How could water get on the moon in
the first place? Some scientists believe water
vapor from past comet impacts has migrated
across the lunar surface to the poles to become
embedded in the soil at the bottom of these
dark craters. Others believe hydrogen was
also embedded in the lunar soil in these polar
cold traps over time. The hydrogen comes
from the sun and is carried to the moon by
the solar wind, a thin gas that's continuously
blowing off of the solar surface and fills the
entire solar system. Most of the solar wind
is hydrogen.
"Both methods may have contributed to polar
hydrogen or ice deposits," said Dr. Richard
Vondrak of NASA's Goddard Space Flight
Center in Greenbelt, Md. Vondrak is project
scientist for NASA's Lunar Reconnaissance
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.
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Orbiter, or LRO. Among its many missions,
the spacecraft will help identify the most
likely places to find hydrogen or ice deposits
on the moon.
Lunar water could be used for more than
just drinking. It could be broken down into
hydrogen and oxygen for use as rocket fuel and
breathable air. Even sufficient concentrations
of hydrogen by itself would be valuable because
it could be used as fuel or combined with
oxygen from the soil to make water.
With launch costs so high, it will be much
cheaper to mine the moon for hydrogen or ice
than to haul water up from Earth. Naturally,
this assumes there's enough of this resource
there, and it's technically feasible to mine.
As useful as lunar water deposits would be,
without evidence that they exist, they are just
wishful thinking by mission planners.
Clementine, a small probe launched by NASA
and the U.S. Department of Defense in 1994,
gave the first piece of evidence. The probe
directed a radio transmitter toward the lunar
polar regions, and antennas at Earth picked
up the reflections. "The Clementine scientists
said the signal indicated the presence of ice,
but others questioned that interpretation,
claiming rough ground could give the same
signal," said Vondrak.
More evidence came in 1998 from NASA's
Lunar Prospector mission. The measurement
used the presence of hydrogen as a sign of
potential ice deposits. The moon is constantly
hit by cosmic rays, particles moving at almost
the speed of light that come from explosions
on the sun and in space. These particles strike
the lunar soil and, like the break at the start of
a pool game, create a shower of other particles.
Neutrons, a component of the center of atoms,
are among these particles, and some fly back
out into space.
These neutrons were detected by an
instrument on Lunar Prospector. The neutrons
scattered back into space normally have a wide
range of speeds. However, if the neutrons hit
hydrogen atoms in the lunar soil before being
ejected into space, the impact will quickly
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slow them down.
"A neutron has about the same mass as a
hydrogen atom, so when they collide, the
neutron loses most of its speed instantly, just
as the collision between a speeding cue ball
and another billiard ball often leaves the cue
ball standing still," explains Vondrak.
As Lunar Prospector scanned the lunar surface,
its neutron counters recorded the number of
neutrons moving at speeds in the middle of
the range. Over the polar regions, the counters
detected a decrease in the number of neutrons
moving at mid-range speeds. This meant that
many neutrons were being suddenly slowed by
impacts with hydrogen, so there is probably a
concentration of hydrogen or even water ice
somewhere in the lunar poles.
However, the measurements could not tell
whether the deposits were hydrogen or ice,
nor did they have the resolution to accurately
locate the deposits within the polar zones.
LRO will be able to do both.
LRO has a camera system with both wideangle and high-resolution cameras, called
the Lunar Reconnaissance Orbiter Camera
(LROC). As LRO orbits over the poles, the
moon rotates beneath the spacecraft, and the
cameras will gradually build up a detailed
picture of the region. Scientists using LROC
will combine the images it takes during a
year in orbit to make a movie that reveals the
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regions in permanent shadow (PSRs). These
areas will be the most promising places to
search for hydrogen or ice.
The spacecraft also has a neutron detector
with much better resolution than Lunar
Prospector's, called the Lunar Exploration
Neutron Detector (LEND). The detector
can locate hydrogen deposits to an area about
10 kilometers (about 6.2 miles) across. This
is smaller than the estimated size of most
PSRs.
LEND will be able to detect hydrogen or ice
that's buried up to about a meter (3.2 feet)
below the surface. The deposits are expected
to be gradually buried by material thrown
out from tiny micrometeorite impacts that
constantly bombard the moon.
"This burial, called gardening, actually
preserves the deposits, because otherwise
they would be slowly liberated back into
space by cosmic ray hits and ultraviolet light
from stars," said Vondrak. "Of course, the
deposits directly hit by the micrometeorite are
vaporized, but the impact zone is a very tiny
area, deposits are more likely to be covered
by impact material."
LRO's Diviner instrument measures
temperature. It will be directed at the PSRs
to see if they are really cold enough to trap
hydrogen or water molecules for billions of
years.
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PSR temperature depends on the shape and
depth of the craters. Although the bottoms
may be in permanent shadow, the sun is likely
to rise high enough to appear over the rims and
illuminate the sides. Sunlight reflected from
the sides could strike the bottom and warm
it enough so that any ice would evaporate
before it can be buried.
LRO includes a laser ranging system that will
build an elevation map to show the contours
of the polar craters. The instrument, called
the Lunar Orbiter Laser Altimeter (LOLA),
records the time it takes for a laser pulse to
travel from the spacecraft to the lunar surface
and back to calculate the height of the lunar
terrain. After a year in orbit aboard LRO,
LOLA will have created an elevation map of
the polar regions that is accurate to within a
half-meter (20 inches) vertically and 50 meters
(about 160 feet) horizontally. It will be used
to rule out craters with the wrong shape to
store hydrogen or ice.
PSRs will, of course, be dark. The job of LRO's
Lyman Alpha Mapping Project (LAMP) is to
see in the dark. It is sensitive enough to make
pictures of the crater depths using reflected
light from stars and glowing interstellar gas
(actually a specific type of ultraviolet light,
called Lyman Alpha, which like all ultraviolet
light is invisible to the human eye). Also, any ice
on the surface of the PSRs will leave a distinct
imprint in the reflected light, definitively
revealing its presence.
An experimental radio transmitter and
receiver on board LRO, called Mini-RF, also
could detect ice deposits on the surface and
beneath it as well. Ice deposits will change
the reflected radio signal in a specific way,
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revealing their presence.
Finally, LRO has a companion spacecraft,
called the Lunar Crater Observation and Sensing
Satellite (LCROSS), which will be deliberately
crashed into a polar crater. The resulting plume
of material from the impact will be observed
by LRO and telescopes on Earth for evidence
of hydrogen or water.
There will actually be two chances to test
for water this way, because there will be two
impacts, the first from the upper stage of the
rocket that carried LRO and LCROSS to the
moon, which also will be observed by LCROSS,
and the second from LCROSS itself.
"Multiple instruments and spacecraft are
the power of the LRO mission, we can verify
that water or hydrogen is there with several
independent techniques," said Vondrak.
At press time, the Lunar Reconnaissance
Orbiter is scheduled for launch on April 24,
2009. f

Cassini Finds
Hydrocarbon Rains
May Fill Titan Lakes
(NASA/JPL) Recent images of Titan from
NASA’s Cassini spacecraft affirm the presence
of lakes of liquid hydrocarbons by capturing
changes in the lakes brought on by rainfall.
For several years, Cassini scientists have
suspected that dark areas near the north and
south poles of Saturn’s largest satellite might
be liquid-filled lakes. An analysis published
recently in the journal Geophysical Research
Letters of recent pictures of Titan's south
polar region reveals new lake features not
seen in images of the same region taken a
year earlier. The presence of extensive cloud
systems covering the area in the intervening year
suggests that the new lakes could be the result
of a large rainstorm and that some lakes may
thus owe their presence, size and distribution
across Titan’s surface to the moon’s weather
and changing seasons.
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The high-resolution cameras of Cassini’s
Imaging Science Subsystem (ISS) have now
surveyed nearly all of Titan’s surface at a
global scale. An updated Titan map, recently
released by the Cassini Imaging Team, includes
the first near-infrared images of the leading
hemisphere portion of Titan’s northern "lake
district” captured on Aug. 15-16, 2008. (The
leading hemisphere of a moon is that which
always points in the direction of motion
as the moon orbits the planet.) These ISS
images complement existing high-resolution
data from Cassini’s Visible and Infrared
Mapping Spectrometer (VIMS) and RADAR
instruments.
Such observations have documented greater
stores of liquid methane in the northern
hemisphere than in the southern hemisphere.
And, as the northern hemisphere moves
toward summer, Cassini scientists predict
large convective cloud systems will form there
and precipitation greater than that inferred in
the south could further fill the northern lakes
with hydrocarbons.
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Some of the north polar lakes
are large. If full, Kraken Mare,
at 400,000 square kilometers,
would be almost five times the
size of North America’s Lake
Superior. All the north polar
dark ‘lake’ areas observed by ISS
total more than 510,000 square
kilometers, almost 40 percent
larger than Earth’s largest“lake,”
the Caspian Sea.
However, evaporation from
these large surface reservoirs is
not great enough to replenish
the methane lost from the
atmosphere by rainfall and by
the formation and eventual
deposition on the surface
of methane-derived haze
particles.
“A recent study suggested
that there's not enough liquid
methane on Titan's surface to
resupply the atmosphere over long geologic
timescales,” said Dr. Elizabeth Turtle, Cassini
imaging team associate at the Johns Hopkins
University Applied Physics Lab in Laurel, Md.,
and lead author of the publication. “Our new
map provides more coverage of Titan's poles,
but even if all of the features we see there were
filled with liquid methane, there's still not
enough to sustain the atmosphere for more
than 10 million years.”
Combined with previous analyses, the
new observations suggest that underground
methane reservoirs must exist.
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Titan is the only satellite in the solar system
with a thick atmosphere in which a complex
organic chemistry occurs. "It’s unique,"
Turtle said. "How long Titan's atmosphere
has existed or can continue to exist is still an
open question."
That question and others related to the
moon’s meteorology and its seasonal cycles
may be better explained by the distribution
of liquids on the surface. Scientists also are
investigating why liquids collect at the poles
rather than low latitudes, where dunes are
common instead.
"Titan's tropics may be fairly dry because
they only experience brief episodes of rainfall
in the spring and fall as peak sunlight shifts
between the hemispheres," said Dr. Tony
DelGenio of NASA's Goddard Institute for
Space Studies in New York, a co-author and
a member of the Cassini imaging team. "It
will be interesting to find out whether or not
clouds and temporary lakes form near the
equator in the next few years."
Titan and the transformations on its surface
brought about by the changing seasons will
continue to be a major target of investigation
throughout Cassini’s Equinox mission.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Jet Propulsion
Laboratory (JPL), a division of the California
Institute of Technology in Pasadena, manages
the Cassini-Huygens mission for NASA’s Science
Mission Directorate, Washington. The Cassini
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orbiter and its two onboard cameras were
designed, developed and assembled at JPL.
The imaging team consists of scientists from
the U.S., England, France, and Germany. The
imaging operations center and team leader
(Dr. Carolyn Porco) are based at the Space
Science Institute in Boulder, Colo. The Applied
Physics Laboratory, a division of Johns Hopkins
University, meets critical national challenges
through the innovative application of science
and technology. f

Bolide Breakup and
Impact on Mars
(NASA/JPL/University of Arizona) The Mars
Reconnaissance Orbiter Context Imager (CTX)
team has been discovering many new impact
events on Mars, and then they requested the
High Resolution Imaging Science Experiment
(HiRISE) to follow-up imaging to confirm an
impact origin and to identify and measure
the craters.
Crater clusters are common as these small
(typically less than 1 meter diameter) objects
break up in the thin Martian air and separate
a little bit to make crater clusters up to a few
hundred meters wide. The example shown
here is the result of an impact that occurred
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between May 2003 and September 2007. It
was first discovered as a dark spot in a CTX
image acquired in March 2008, but later found
to be partly visible at the very edge of a CTX
image acquired in September 2007.
A dark spot is not present in the previous
image of this location with sufficient resolution
to have detected it, acquired by the visible
THEMIS camera on Mars Odyssey in May 2003.
Thus the impact might have formed anytime
between May 2003 and September 2007. The
dark markings are created by removing or
disturbing the surficial dust cover, and so far
new impact sites have been discovered only
in dust-covered regions of Mars.
Although small Martian crater clusters are
common, this example is unusual because there
is a dark line between the two largest craters.
We hypothesize that atmospheric breakup
coincidentally made two nearly equal-size
objects that impacted close together in space
and time so the air blasts interacted with each
other to disturb the dust along this line.
Hundreds of these small objects (mostly
asteroid fragments) impact Mars per year. A

comparable number of small objects impact
Earth each year, but explode in the upper
reaches of our atmosphere and have no effect
on the surface, fortunately for those of us who
live here. f

Astronomers Observe
Planet with Wild
Temperature Swings
(NASA/JPL/SSC) NASA's Spitzer Space
Telescope has observed a planet that heats up
to red-hot temperatures in a matter of hours
before quickly cooling back down.
The "hot-headed" planet is HD 80606b,
a gas giant that orbits a star 190 light-years
from Earth. It was already known to be quite
unusual, with an orbit shuttling it nearly as far
out as Earth is from our sun, and much closer
in than our planet Mercury. Astronomers used
Spitzer, an infrared observatory, to measure
heat emanating from the planet as it whipped

Page 10

onOrbit

behind and close to its star. In just
six hours, the planet's temperature
rose from 800 to 1,500 Kelvin (980°
F to 2,240° F).
"We watched the development
of one of the fiercest storms in
the galaxy," said astronomer Greg
Laughlin of the Lick Observatory,
University of California at Santa
Cruz. "This is the first time that
we've detected weather changes in
real time on a planet outside our
solar system." Laughlin is lead
author of a new report about the
discovery appeared recently in the
journal Nature.
HD 80606b was originally
discovered in 2001 by a Swiss planet-hunting
team led by Dominique Naef of the Geneva
Observatory in Switzerland. Using a method
known as the Doppler-velocity technique, the
astronomers learned that the planet is wildly
eccentric, with an orbit more like a comet's
than a planet's. HD 80606b's orbit takes it
as far out as 0.85 astronomical units from
its star, and as close in as 0.03 astronomical
units (one astronomical unit is the distance
between Earth and the sun).
The planet takes about 111 days to circle its
star, but it spends most of its time at farther
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distances while zipping through the closest
part of its orbit in less than a day. (This is
a consequence of Kepler's Second Law of
Planetary Motion, which states that orbiting
bodies, planets and comets, sweep out an equal
area in equal time.)
"If you could float above the clouds of this
planet, you'd see its sun growing larger and
larger at faster and faster rates, increasing in
brightness by almost a factor of 1,000," said
Laughlin.
Spitzer observed HD 80606b before, during
and just after its closest passage to the star
in November of 2007, as
the planet sizzled under the
star's heat. When Laughlin
and his colleagues planned
the observation, they did not
know whether the planet
would disappear completely
behind the star, an event
called a secondary eclipse, or
whether it would remain in
view. Luckily for the team, the
planet did indeed temporarily
disappear from view, providing
the planet's initial and final
temperatures (had the planet
had not been eclipsed, the
team would have known only
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the temperature change without knowing the
starting point).
The extreme temperature swing observed by
Spitzer indicates that the air near the planet's
gaseous surface must quickly absorb and lose
heat. This type of atmospheric information
revealing how a planet responds to sudden
changes in heating, an extreme version of
seasonal change, had never been obtained
before for any exoplanet (a planet orbiting
another star).
"By studying this planet under such extreme
circumstances, we figure out how it handles
heat, does it retain it or dissipate it? In this
case, the answer is that the planet releases
the heat right away," said Laughlin. "We
were essentially able to perform the 'thought
experiment,' what would happen to a planet
like Jupiter if we could drag it very close to
the sun?"
Laughlin and his colleagues say that a key
factor in being able to make the observations
is the planet's eccentric orbit. Unlike so-called
hot Jupiter planets that remain in tight orbits
around their stars, HD 80606b rotates around
its axis roughly every 34 hours. Hot Jupiters,
on the other hand, are thought to be tidally
locked like our moon, so one side always faces
their stars. Because HD 80606b spins on its
axis many times per orbit, the astronomers
were able to measure how its atmosphere
responds to being baked by the star.
"The planet is spinning at a fast enough rate
for the planet's hot spot to come into view,"
said co-author Drake Deming of NASA's
Goddard Space Flight Center, Greenbelt, Md.
"The hot spot can't hide."
Amateur and professional astronomers alike
geared up to observe HD 80606b this last
Valentine's Day, when it swung around the
front of its star. There's a 15 percent chance
that the planet will eclipse its star, an event
known as the primary transit. If so, the event
would not only be remarkable to see, but would
also provide more details about the nature of
this temperamental world.
Other authors include Jonathan Langton,
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Daniel Kasen, Steve Vogt, Eugenio Rivera
and Stefano Meschiari from the University
of California, Santa Cruz, and Paul Butler
of the Carnegie Institution's Department of
Terrestrial Magnetism, Washington. NASA's
Jet Propulsion Laboratory, Pasadena, 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. f
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Spirit Gets Energy
Boost from Cleaner
Solar Panels
(NASA/JPL) A small but important uptick
in electrical output from the solar panels
on NASA's Mars Exploration Rover Spirit in
February indicates a beneficial Martian wind
has blown away some of the dust that has
accumulated on the panels.
The cleaning boosts Spirit's daily energy
supply by about 30 watt-hours, to about 240
watt-hours from 210 watt-hours. The rover
uses about 180 watt-hours per day for basic
survival and communications, so this increase
roughly doubles the amount of discretionary
power for activities such as driving and using
instruments. Thirty watt-hours is the amount
of energy used to light a 30-watt bulb for
one hour.
"We will be able to use this energy to do
significantly more driving," said Colette
Lohr, a rover mission manager at NASA's Jet
Propulsion Laboratory, Pasadena, Calif. "Our
drives have been averaging about 50 minutes,
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and energy has usually been the limiting factor.
We may be able to increase that to drives of
an hour and a half."
Spirit has driven about 9 meters (about 30 feet)
since getting around a rock that temporarily
blocked its progress on January 31. The team's
goal in coming weeks is to navigate the rover
over or around a low plateau called "Home
Plate" to get to an area targeted for scientific
studies on the other side of Home Plate.
JPL's Jennifer Herman, a rover team engineer,
found the first evidence for the new cleaning
event in engineering data from the Martian
day 1,812 of Spirit's mission on the Red Planet
(February 6, 2009) and confirmed it from the
following two days' data. Before the event,
dust buildup on the solar array had reached
the point where only 25 percent of sunlight
hitting the array was getting past the dust to
be used by the photovoltaic cells. Afterwards,
that increased to 28 percent.
"It may not sound like a lot, but it is an
important increase," Herman said.
The last prior cleaning event that was as
beneficial as this one was in June 2007. Winds
cleaned off more of the dust that time, but a
dust storm in subsequent weeks undid much
of the benefit.
Spirit's twin rover, Opportunity,
drove 135.9 meters (446 feet)
on February 10. Opportunity's
cumulative odometry is 14.36
kilometers (8.92 miles) since
landing in January 2004, including
2.58 kilometers (1.6 miles) since
climbing out of Victoria Crater on
August 28, 2008.
Spirit and Opportunity have been
operating on Mars for more than
five years in exploration missions
originally planned to last for three
months. JPL, a division of the
California Institute of Technology
in Pasadena, manages the Mars
Exploration Rover project for
NASA’s Science Mission Directorate,
Washington, DC. f
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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
inexpensive planetarium for schools (in
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1947) died at age 66 in 1971.
16: Wilbur Wright, co-inventor of the first
practical heavier-than-air craft, was born
in 1867.
16: First launch of a captured V-2 rocket from
White Sands Proving Ground in 1946.
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 on a space mission in the Soyuz 1
accident in 1967. The parachute tangled
on reentry and the vehicle crashed.
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 CSN Planetarium lets you dedicate a star to a loved
one. For a donation of $35, we will provide an attractive certificate that proclaims
your dedication of the star of your choice to any other person. The certificate will
have a chart of the constellation containing the star and complete information
about the star. A donation of $100 will give you an exclusive dedication. Call
651-4138 or 651-4505 for further information.
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Sky
Calendar
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April

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

Planet
Constellation
Transit
Pluto
Sagittarius
5:19 am (36°)
Ceres
Leo
9:35 pm (79°)
Eris
Cetus
12:44 pm (50°)
MakeMake Coma Berenices 11:32 pm (83°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
12:46 am (73°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is visible low in the western of Neptune can also be referred to as Plutoids.
sky after sunset at the end of the month. Eris ("EE-ris"), MakeMake (mah-keh-mahSuperior conjunction on the far side of the keh) and Haumea, like most Plutoids, require
sun occurred on March 30 and greatest a professional sized telescope. Transit times
eastern elongation (20°) occurs April 26. and altitudes (from Las Vegas) are when the
object is at its highest in the southern sky.
Venus. Venus is in the east before sunrise. It Each will appear slightly lower in the sky
will be prominent in the morning sky until from Reno. f
Autumn. Inferior conjunction between the
earth and sun occurred on March 27.

The Moon
Mars. Mars, moving from Aquarius into Pisces
on April 15, is rising in the east shortly
Each day the moon rises about one hour
before the sun. Look for Mars, Venus and later than the day before. The New Moon (not
the waning crescent moon low in the eastern visible) is in the direction of the sun and rises
sky before sunrise on April 22.
and sets with the sun. The first quarter moon
Jupiter. Jupiter, in Capricornus, is rising in rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
the east several hours before the sun. Look
and rises at sunset and sets at sunrise. The
for the waning crescent moon just above last quarter moon rises near midnight and
Jupiter in the morning sky on April 19.
sets near noon. Perigee is when the moon is
Saturn. Saturn, in the constellation of Leo, is closest to the earth and apogee is when it is
rising in the early evening. Saturn passed farthest. The distance varies by ±6% from
opposition on March 8. Look for the the average.
waxing gibbous moon just below Saturn
First quarter Apr. 2
7:34 am pdt
on the evening of April 6.
Full Moon
Apr. 9
7:56 am
Last
quarter
Apr.
17
6:36 am
Uranus. Uranus, near the Aquarius-Pisces
New Moon Apr. 24
8:23 pm
border is rising just before the sun. Look
for it less than a degree north on Mars on
First quarter May 1
1:44 pm
the morning of April 15.
Perigee
Apr. 1
7:32 pm pdt
Apogee
Apr. 16
2:17 am
Neptune. Neptune, in Capricornus, can now
be observed in the early morning sky low in
Perigee
Apr. 27 11:28 pm
the east before sunrise. It is a few degrees
east of Jupiter for most of the month.
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2009
The Sun

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
6:26 am pdt
6:22
6:18
6:14
6:10
6:04
6:02
5:58
5:54
5:51
5:49

Sunset
7:03 pm pdt
7:05
7:08
7:10
7:13
7:16
7:18
7:21
7:23
7:26
7:28
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Day
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Thu.

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 November 2006. 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.

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

Reno

Sunrise
6:43 am pdt
6:38
6:34
6:29
6:25
6:20
6:16
6:12
6:07
6:04
6:01

Sunset
7:24 pm pdt
7:27
7:29
7:32
7:35
7:38
7:41
7:44
7:47
7:50
7:52

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

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 does not have
an opposition this year. Mars oppositions are
separated by about 26 months. Jupiter will
reach opposition on August14. Saturn was at
opposition on March 8 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 west
of the sun in the morning sky. 

Now Playing
In Las Vegas

In Reno

Ice Worlds
and
and

Stargazing

Amazing
Journeys

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Robert Blakely, William Cobb, Cedric
Crear, Dorothy Gallagher, Ronald Knecht, James Dean Leavitt, Kevin Page, Dr.
Ray Rawson, Dr. Jack Lund Schofield.

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4228

University of Nevada
1664 N. Virginia Street
Reno, NV 89557-0010

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

http://planetarium.unr.edu/

