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performed using the launch processing system
to verify Space Shuttle vehicle interfaces and
Space Shuttle vehicle-to-ground interfaces.
Approximately one week later, Space Shuttle
Discovery was ready for rollout to Launch Pad
39B for Return to Flight mission STS-114.
The launch window for STS-114 is May 15
to June 3.
The STS-114 crew consists of astronauts
(NASA/KSC) Suspended from an overhead Eileen M. Collins, commander; Wendy B. Lawcrane in the Vehicle Assembly Building at rence, mission specialist; and James M. Kelly,
NASA’s Kennedy Space Center in late March, the pilot. Also on the crew are astronauts Stephen
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Hubble Spies Cosmic
Dust Bunnies
(NASA/STScI) Like dust bunnies that lurk in
corners and under beds, surprisingly complex
loops and blobs of cosmic dust lie hidden in
the giant elliptical galaxy NGC 1316. This image made from data obtained with the NASA
Hubble Space Telescope reveals the dust lanes
and star clusters of this giant galaxy that
give evidence
that it was
formed from
a past merger
of two gas-rich
galaxies.
The combination of Hubble’s superb
spatial resolution and the
sensitivity of
the Advanced
Camera for
Surveys (ACS),
installed onboard Hubble
in 2002 and
used for these
images, enabled uniquely
accurate measurements of a class of red star clusters in NGC
1316. Astronomers conclude that these star
clusters constitute clear evidence of the occurrence of a major collision of two spiral galaxies
onOrbit is made available to all K-12

school libraries
in Nevada
thanks to a
generous grant
from:
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that merged together a few billion years ago to
shape NGC 1316 as it appears today.
NGC 1316 is on the outskirts of a nearby
cluster of galaxies in the southern constellation
of Fornax, at a distance of about 75 million
light-years. It is one of the brightest ellipticals
in the Fornax galaxy cluster. NGC 1316, also
known as Fornax A, is one of the strongest and
largest radio sources in the sky, with radio lobes
extending over several degrees of sky (well
off the Hubble
image).
NGC 1316’s
violent history
is evident in
various ways.
Wi d e - f i e l d
imagery from
Cerro Tololo
Interamerican
Observatory
in Chile shows
a bewildering variety of
ripples, loops
and plumes
immersed in
the galaxy’s
outer envelope. Amongst
these so-called
“tidal” features, the narrow ones are
believed to be
the stellar remains of other spiral galaxies that
merged with NGC 1316 some time during
the last few billion years. The inner regions
of the galaxy shown in the Hubble image reveal a complicated system of dust lanes and
patches. These are thought to be the remains
of the interstellar medium associated with
one or more of the spiral galaxies swallowed
by NGC 1316.
The U.S. team of scientists, led by Dr. Paul
Goudfrooij of the Space Telescope Science
Institute in Baltimore, Maryland, used the
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ACS onboard Hubble to study star clusters in
several nearby giant elliptical galaxies. Their
study of NGC 1316 focused on globular clusters, which are compact stellar systems with
hundreds of thousands to millions of stars
formed at the same time.
The unprecedented sensitivity of the Hubble
ACS data permitted the team to detect faint
globular clusters previously impossible to reach.
By counting the number of globular clusters
detected as a function of their brightness they
could, for the first time, see evidence of the
gradual disruption of star clusters created during a past merger of gas-rich galaxies. They
found that the relative number of low-mass
clusters is significantly lower in the inner regions than in the outer regions, by an amount
consistent with theoretical predictions.
These Hubble ACS images were taken
in March 2003. The color composite is a
combination of data taken in F435W (blue),
F555W (yellow-green), and F814W (infrared)
filters. The team’s results have improved our
understanding of how elliptical galaxies and
their star clusters may have formed during
galaxy mergers and then evolve to resemble
‘normal’ elliptical galaxies after several billions of years. f

Hubble Weighs in on
the Heaviest Stars in
the Galaxy
(NASA/STScI) Unlike humans, stars are
born with all the weight they will ever have.
A human’s birth weight varies by just a few
pounds, but a star’s weight ranges from less
than a tenth to more than 100 times the mass
of our Sun. Although astronomers know that
stars come in a variety of masses, they are still
stumped when it comes to figuring out if stars
have a weight limit at birth.
Now astronomers have taken an important
step toward establishing a weight limit for
stars. Using NASA’s Hubble Space Telescope,
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astronomers made the first direct measurement within our Milky Way Galaxy that
stars have a limit to how large they can form.
Studying the densest known cluster of stars
in our galaxy, the Arches cluster, astronomers
determined that stars are not created any larger
than about 150 times the mass of our Sun, or
150 solar masses.
The finding takes astronomers closer to
understanding the complex star-formation
process and gives the strongest footing yet
to the idea that stars have a weight limit.
Knowing how large a star can form may offer
important clues to how the universe makes
stars. Massive stars are the “movers and
shakers” of the universe. They manufacture
many of the heavier elements in the cosmos,
which are the building blocks for new stars
and planets. Hefty stars also may be the source
of titanic gamma-ray bursts, which flood a
galaxy with radiation.
“This is an incredible cluster that contains
a rich collection of some of the most massive
stars in the galaxy, yet it appears to be ‘missing’ stars more massive than 150 times the
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mass of our Sun,” said astronomer Donald F.
Figer of the Space Telescope Science Institute
in Baltimore, Md. “Theories predict that the
more massive the cluster, the more massive
the stars within it. We looked at one of the
most massive clusters in our galaxy and found
that there is a sharp cutoff to how large a star
can form.
“Standard theories predict 20 to 30 stars in
the Arches cluster with masses between 130
and 1,000 solar masses. But we found none.
If they had formed, we would have seen them.
If the prediction was only one or two stars and
we saw none, then we could claim that our
result could be due to statistical errors.”
Figer is pursuing follow-up studies to determine an upper limit in other star clusters
to test his result. His finding is consistent
with statistical studies of smaller-mass star
clusters in our galaxy and with observations
of a massive star cluster known as R136 in
our galactic neighbor, the Large Magellanic
Cloud. In that cluster, astronomers discovered
that stars were not created any larger than 150
solar masses.
Astronomers have been uncertain about how
large a star can get before it cannot hold itself
together and blows itself apart. Even with the
advances in technology, astronomers do not
know enough about the details of the star-formation process to determine an upper-mass
limit for stars. Consequently, theories have
predicted that stars can be anywhere between
100 to 1,000 times more massive than our Sun.
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Predicting a lower weight limit for stars has
been easier. Objects less than one-tenth a solar
mass are not hefty enough to sustain nuclear
fusion in their cores and shine as stars.
Making this finding was so tricky that Figer
spent seven years puzzling over the Hubble
data. The results were published in the March
10th issue of the journal Nature.
“Knowing that extraordinary claims demand
extraordinary proof, I scratched my head for
a long time trying to figure out why the result
might be wrong,” he said.
Figer used Hubble’s Near Infrared Camera
and Multi-Object Spectrometer to study
hundreds of stars ranging from 6 to 130
solar masses. (Although Figer did not find
any stars larger than 130 solar masses, he
conservatively set the upper limit at 150 solar
masses.) The Arches cluster is a youngster,
about 2 to 2.5 million years old, and resides
25,000 light-years away in our galaxy’s hub,
a hotbed of massive star formation. In this
rough-and-tumble region, huge clouds of gas
collide to form behemoth stars.
Hubble’s infrared camera is well suited to
analyze the Arches because it penetrates the
dusty core of our galaxy and produces sharp
images, allowing the telescope to see individual
stars in a tightly packed cluster. Figer estimated
the stars’ masses by measuring the ages of the
cluster and the brightness of the individual stars.
He also collaborated with Francisco Najarro
of the Instituto de Estructura de la Materia
in Madrid, who produced detailed models to
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confirm the masses, chemical abundances,
and ages of the cluster’s stars.
A cluster must meet a long list of requirements for astronomers to use it for identifying
an upper-mass limit. The cluster must be hefty
enough, about 10,000 solar masses, to produce
stars large enough to probe the upper limit.
A cluster also cannot be too young or too old.
Selecting an older cluster, beyond 2.5 million
years, means that many of the massive young
stars have already exploded as supernovas. In
a very young cluster, less than 2 million years
old, many of the stars are still enshrouded
in their natal dust clouds, and astronomers
cannot see them.
Another important factor is a cluster’s distance from Earth. Astronomers must know
the cluster’s distance to reliably estimate the
brightness of its stars, a key ingredient used to
estimate a star’s mass. The cluster also must be
close enough
to see individual stars.
The Arches
cluster is the
only cluster in
the galaxy that
meets all of
those requirements, Figer said.
The Arches outshines almost every other star
cluster in the galaxy. With a mass equivalent
to more than 10,000 stars like our Sun, the
monster cluster is 10 times heavier than typical
young star clusters, such as the Orion cluster,
scattered throughout our Milky Way. If our
galactic neighborhood were as cluttered with
stars, more than 100,000 stars would fill the
void of space between our Sun and its nearest
neighbor, the star Alpha Centauri, 4.3 lightyears away. Astronomers estimate that only
1 out of every 10 million stars in the galaxy is
as bright as the stars in the Arches cluster. At
least a dozen of the cluster’s stars weigh about
100 times the mass of our Sun.
Figer cautions that the upper limit does not
rule out the existence of stars larger than 150
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solar masses. Such hefty stars, if they exist,
could have gained weight by merging with
another massive star. For example, the young
Pistol star, located near our galactic hub, is
150 to 250 times more massive than our Sun.
This behemoth star, however, seems out of
place because it dwells in a neighborhood of
older stars. One way to explain this apparent
paradox, Figer said, is that the Pistol could be
a “born-again” star, formed from the merger of
two stars. His explanation is not just theory.
Astronomers have found older stars that have
been reborn through mergers with other stars
in ancient globular star clusters.
The Pistol also could be part of a double-star
system that is masquerading as a single giant
star. The two stars have not been unmasked
because they cannot be resolved by even the
Hubble telescope.
Double-star systems, astronomers also
caution, could
make up some
of the most
massive stars
in the Arches
cluster. This
means that
the upper limit
in the Arches
could be lower than 150 solar masses, but
not any higher.
Figer’s next step is to pinpoint more clusters
to test his weight limit. Several telescopes,
including the Spitzer Space Telescope, have
been searching for new star clusters in our
Milky Way. In the last two years, the number
of known clusters in our galaxy has doubled
from a few hundred to 500, Figer said. Many
of the newly found clusters are compiled in
the Two Micron All Sky Survey (2MASS) catalogue. Figer already has identified about 130
of these newly discovered clusters as possible
candidates to study. NASA has recognized
Figer’s important work by giving him a fiveyear Long Term Space Astrophysics award,
which will support his hunt for the most
massive stars in the Milky Way. f
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Spirit Captures Two
Dust Devils
(NASA/JPL) At the Gusev site recently,
skies have been very dusty, and on its 421st
sol (March 10, 2005) NASA’s Mars Exploration
Rover Spirit spied two dust devils in action.
This is an image from the rover’s navigation
camera.
Views of the Gusev landing region from orbit
show many dark streaks across the landscape,
tracks where dust devils have removed surface
dust to show relatively darker soil below, but
this is the first time Spirit has photographed
an active dust devil.
Scientists are considering several causes of
these small phenomena. Dust devils often
occur when the Sun heats the surface of
Mars. Warmed soil and rocks heat the layer
of atmosphere closest to the surface, and the
warm air rises in a whirling motion, stirring
dust up from the surface like a miniature
tornado. Another possibility is that a flow
structure might develop over craters as wind
speeds increase. As winds pick up, turbulence
eddies and rotating columns of air form. As
these columns grow in diameter they become
taller and gain rotational speed. Eventually
they become self-sustaining and the wind
blows them down range.
One sol before this image (below) was taken,
power output from Spirit’s solar panels went
up by about 50 percent when the amount
of dust on the panels decreased. Was this a
coincidence, or did a helpful dust devil pass
over Spirit and lift off some of the dust?
By comparing the separate images from
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the rover’s different cameras, team members
estimate that the dust devils moved about 500
meters (1,640 feet) in the 155 seconds between
the navigation camera and hazard-avoidance
camera frames; that equates to about 3 meters
per second (7 miles per hour). The dust devils
appear to be about 1,100 meters (almost threequarters of a mile) from the rover. f

A Cleaning Event on
Spirit

(NASA/JPL) These two images from 10
days apart show that dust was removed from
the panoramic camera’s calibration target on
NASA’s Mars Exploration Rover Spirit. Spirit’s
panoramic camera took the picture on the
left on the rover’s 416th martian day, or sol,
(March 5, 2005) and took the picture on the
right on sol 426 (March 15, 2005). During
the time in-between, other evidence of dustlifting winds were a jump in power output by
Spirit’s solar arrays on sol 420 from removal of
some accumulated dust, and sighting of two
dust devils in sol 421 images from Spirit. The
size of the base plate on the calibration target
shown in both of these images is 8 centimeters
(3.15 inches) on each side.
These are the panoramic camera team’s best
current attempt at generating “true color”
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views of what these scenes would look like
if viewed by a human on Mars. They were
generated from mathematical combinations
of six calibrated, left-eye Pancam images for
each sequence, using filters ranging from 430nanometer (violet) to 750-nanometer (deep
red) wavelengths. f

Cassini Finds an
Atmosphere on
Enceladus
(NASA/JPL) The Cassini spacecraft’s two
close flybys of Saturn’s icy moon Enceladus
have revealed that the moon has a significant
atmosphere. Scientists, using Cassini’s magnetometer instrument for their studies, say
the source may be volcanism, geysers, or gases
escaping from the surface or the interior.
When Cassini had its first encounter with
Enceladus on Feb. 17 at an altitude of 725
miles, the magnetometer instrument saw a
striking signature in the magnetic field. On
March 9, Cassini approached to within 310
miles of Enceladus’ surface and obtained
additional evidence.
The observations showed a bending of
the magnetic field, with the magnetospheric
plasma being slowed and deflected by the
moon. In addition, magnetic field oscillations were observed. These are caused when
electrically charged (or ionized) molecules
interact with the magnetic field by spiraling
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The Astronomy
Store
The CCSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
The Astronomy Store features items for
sale that are of interest to the patrons of
The Planetarium. We carry a wide variety
of novelties, toys and observing aids with a
space or astronomical theme. When patrons
obtain their tickets to planetarium shows,
they can also purchase a variety of astronomically oriented items. Friends of The
Planetarium receive a 10% discount.
around the field line. This interaction creates
characteristic oscillations in the magnetic field
at frequencies that can be used to identify the
molecule. The observations from the Enceladus flybys are believed to be due to ionized
water vapor.
“These new results from Cassini may be
the first evidence of gases originating either
from the surface or possibly from the interior
of Enceladus,” said Dr. Michele Dougherty,
principal investigator for the Cassini magnetometer and professor at Imperial College in
London. In 1981, NASA’s Voyager spacecraft
flew by Enceladus at a distance of 56,000
miles without detecting an atmosphere. It’s
possible detection was beyond Voyager’s capabilities, or something may have changed
since that flyby.
This is the first time since Cassini arrived
in orbit around Saturn last summer that an
atmosphere has been detected around a moon
of Saturn, other than its largest moon, Titan.
Enceladus is a relatively small moon. The
amount of gravity it exerts is not enough to
hold an atmosphere very long. Therefore,
at Enceladus, a strong continuous source is
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required to maintain the atmosphere.
The need for such a strong source leads scientists to consider eruptions, such as volcanoes
and geysers. If such eruptions are present,
Enceladus would join two other such active
moons, Io at Jupiter and Triton at Neptune.
“Enceladus could be Saturn’s more benign
counterpart to Jupiter’s dramatic Io,” said
Dr. Fritz Neubauer, co-investigator for the
Cassini magnetometer, and a professor at the
University of Cologne in Germany.
Since the Voyager flyby, scientists have suspected that this moon is geologically active and
is the source of Saturn’s icy E ring. Enceladus
is the most reflective object in the solar system,
reflecting about 90% of the sunlight that hits it.
If Enceladus does have ice volcanoes, the high
reflectivity of the moon’s surface might result
from continuous deposition of icy particles
originating from the volcanoes.
Enceladus’ diameter is about 500 kilometers
(310 miles), which would fit in the state of
Arizona. Yet despite its small size, Enceladus
exhibits one of the most interesting surfaces
of all the icy satellites.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Jet Propulsion Laboratory, a division of the California
Institute of Technology in Pasadena, manages
the Cassini-Huygens mission for NASA’s Science
Mission Directorate, Washington, D.C. f

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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NASA’s Spitzer Marks
Beginning of New Age
of Planetary Science
(NASA/JPL) NASA’s Spitzer Space Telescope
has for the first time captured the light from
two known planets orbiting stars other than
our Sun. The findings mark the beginning
of a new age of planetary science, in which
“extrasolar” planets can be directly measured
and compared.
“Spitzer has provided us with a powerful
new tool for learning about the temperatures,
atmospheres and orbits of planets hundreds of

This graph of data from NASA’s Spitzer Space
telescope shows changes in the infrared light
output of two star-planet systems (one above,
one below) located hundreds of light-years
away. The data were taken while the planets,
called HD 209458b and TrES-1, disappeared
behind their stars in what is called a “secondary
eclipse.” The dip seen in the center of each
graph represents the time when the planets
were eclipsed, and tells astronomers exactly
how much light they emit.
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light-years from Earth,” said Dr. Drake Deming of NASA’s Goddard Space Flight Center,
Greenbelt, Md., lead author of a new study
on one of the planets.
“It’s fantastic,” said Dr. David Charbonneau
of the Harvard-Smithsonian Center for Astrophysics, Cambridge, Mass., lead author of
a separate study on a different planet. “We’ve
been hunting for this light for almost 10 years,
ever since extrasolar planets were first discovered.” The Deming paper appeared recently in
Nature’s online publication; the Charbonneau
paper will be published in an upcoming issue
of the Astrophysical Journal.
So far, all confirmed extrasolar planets, including the two recently observed by Spitzer,
have been discovered indirectly, mainly by
the “wobble” technique and more recently,
the “transit” technique. In the first method,
a planet is detected by the gravitational tug
it exerts on its parent star, which makes the
star wobble. In the second, a planet’s presence is inferred when it passes in front of its
star, causing the star to dim, or blink. Both
strategies use visible-light telescopes and
indirectly reveal the mass and size of planets,
respectively.
In the new studies, Spitzer has directly
observed the warm infrared glows of two
previously detected “hot Jupiter” planets,
designated HD 209458b and TrES-1. Hot
Jupiters are extrasolar gas giants that zip closely
around their parent stars. From their toasty
orbits, they soak up ample starlight and shine
brightly in infrared wavelengths.
To distinguish this planet glow from that
of the fiery hot stars, the astronomers used a
simple trick. First, they used Spitzer to collect
the total infrared light from both the stars
and planets. Then, when the planets dipped
behind the stars as part of their regular orbit,
the astronomers measured the infrared light
coming from just the stars. This pinpointed
exactly how much infrared light belonged to
the planets. “In visible light, the glare of the
star completely overwhelms the glimmer of
light reflected by the planet,” said Charbon-
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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.

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.ccsn.edu/LVAS/
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This artist’s concept shows what a fiery hot
star and its close-knit planetary companion
might look close up if viewed in visible (left)
and infrared light. In visible light, a star shines
brilliantly, overwhelming the little light that is
reflected by its planet. In infrared, a star is
less blinding, and its planet perks up with a
fiery glow.

neau. “In infrared, the star-planet contrast
is more favorable because the planet emits
its own light.”
The Spitzer data told the astronomers that
both planets are at least a steaming 1,000
Kelvin (727 degrees Celsius, 1340 Fahrenheit).
These measurements confirm that hot Jupiters
are indeed hot. Upcoming Spitzer observations using a range of infrared wavelengths
are expected to provide more information
about the planets’ winds and atmospheric
compositions.
The findings also reawaken a mystery that
some astronomers had laid to rest. Planet HD
209458b is unusually puffy, or large for its
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mass, which some scientists thought was the
result of an unseen planet’s gravitational pull.
If this theory had been correct, HD 209458b
would have a non-circular orbit. Spitzer
discovered that the planet does in fact follow
a circular path. “We’re back to square one,”
said Dr. Sara Seager, Carnegie Institution of
Washington, co-author of the Deming paper.
“For us theorists, that’s fun.”
Spitzer is ideally suited for studying extrasolar
planets known to transit, or cross, stars the size
of our Sun out to distances of 500 light-years.
Of the seven known transiting planets, only
the two mentioned here meet those criteria.
As more are discovered, Spitzer will be able to
collect their light, a bonus for the observatory,
considering it was not originally designed to
see extrasolar planets. NASA’s future Terrestrial
Planet Finder coronagraph, set to launch in
2016, will be able to directly image extrasolar
planets as small as Earth.
Shortly after its discovery in 1999, HD
209458b became the first planet detected via
the transit method. That result came from two
teams, one led by Charbonneau. TrES-1 was
found via the transit method in 2004 as part
of the NASA-funded Trans-Atlantic Exoplanet
Survey, a ground-based telescope program
established in part by Charbonneau. 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.

Artist's concept of a Mars Exploration Rover
on the Surface of Mars. [NASA/JPL]
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Month in
History
May
1: Boulder Dam completed, 1935
1: Supernova discovered in China in 1006.
1: In 1949, Gerard Kuiper discovered Neptune’s
moon Nereid.
4: In 1988, the Pepcon rocket fuel plant in
Henderson, NV, exploded, rattling Las Vegas
with a Richter 3.5 shockwave.
5: The launch of Mercury 3 with a Redstone
rocket in 1961. This mission carried Alan
Shepard, on a suborbital trip into space
that lasted about 15 minutes.
8: The Spanish explorer Hernando de Soto
was the first European to navigate through
the Mississippi Delta to discover the Mississippi River in 1541 near the present site
of Memphis.
8: The first color, transatlantic television
transmission was accomplished with the
Telstar 2 satellite in 1963.
9: Admiral Richard Byrd became the first
person to complete an aerial crossing of the
North Pole in 1926. He made the round
trip flight from Spitzbergen Island in a
three-engined Fokker aircraft.
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10:
On this date in 1869 from Promontory Summit northwest of Ogden, Utah, a
single telegraphed word, “done,” signaled
to the nation the completion of the first
transcontinental railroad.
11: Albert Einstein’s General Theory of
Relativity was presented for the first time
in Germany in 1916.
14: The Skylab 1 mission put the first US
space station in orbit in 1973 . Damage to
the solar panels and thermal shield during
launch delayed the occupation of the station. Skylab was launched with a Saturn
V rocket similar to that used in the Apollo
moon missions.
17: The English astronomer Joseph Lockyer,
who discovered Helium in the spectrum
of the sun in 1868 (27 years before it was
found on the earth), was born on this date
in 1836.
20: The Portuguese navigator Vasco da Gama
was the first to demonstrate a sea route to
India around the southern tip of Africa
in 1498.
25: President John F. Kennedy, in 1961, declared the national goal of landing a man
on the moon and returning him safely to
earth before the end of the decade.
29: One aspect of Einstein’s General Theory
of Relativity was tested during a British
solar eclipse expedition in 1919. The gravitational field of the sun was demonstrated
to bend starlight passing near the sun as
predicted. 

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. Accompanying the certificate will be The Sky Challenger, which
contains a series of adjustable charts of the sky as seen from North America to
help you find your star. A donation of $100 will give you an exclusive dedication.
Call 651-4138 or 651-4505 for further information.
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not visible to the unaided eye.

Neptune. Neptune, in Capricornus, is rising
about five hours before sunrise at midmonth. The waning gibbous moon rises
to the right of Neptune on the mornings
of May 1 and 28. Neptune is not visible to
All times are Pacific Daylight Time. Rise and
the unaided eye.
set times are for the astronomical horizon at
Pluto. Pluto is in the constellation of Serpens
Las Vegas or Reno as noted.
Cauda. It is rises near 9:30 pm pdt at midThe Planets
month. A telescope of at least 12” diameter
from a dark sky environment is usually
Mercury. Mercury is low in the east before
required to see this faint planet. f
sunrise at the beginning of the month.

Greatest Western Elongation (27°, the
The Moon
angle west of the sun) occurred on April
Each day the moon rises about one hour
26. Superior Conjunction (far side of the
later than the day before. The New Moon (not
sun) will occur on June 3.
visible) is in the direction of the sun and rises
Venus. After coming out from behind the and sets with the sun. The first quarter moon
sun, Venus will begin to be visible in the rises at about noon and sets near midnight.
evening sky setting just after the sun by the The full moon is opposite the sun in the sky
end of the month. It will be traversing the and rises at sunset and sets at sunrise. The
constellation of Taurus for the month.
last quarter moon rises near midnight and
Mars. Mars is in the constellation of Aquarius. sets near noon. Perigee is when the moon is
It is in the morning sky rising about five closest to the earth and apogee is when it is
hours before the sun. Look for the waning farthest. The distance varies by ±6% from
crescent moon rising to the right of Mars the average.
on the morning of May 2 and below Mars
Last quarter Apr. 30
11:24 pm pdt
on the morning of May 31.
New Moon May 8
1:45 am
First quarter May 16
1:57 am
Jupiter. Jupiter, in Virgo, is high in the south
east after sunset remaining in the sky for
Full Moon
May 23
1:18 pm
the most of the night, setting in the west at
Last quarter May 30
4:47 am
a little before sunrise. Look for the waxing
Perigee
Apr. 29
3:00 am pdt
gibbous moon near Jupiter on the evening
Apogee
May
14
6:42 am
of May 19.
Perigee
May 26
3:44 am
Saturn. Saturn, in Gemini, is high in the
Meteor Shower
southwest at mid-month. Look for the
waxing crescent moon to the right of Saturn
On the night of May 4/5, the Eta Aquarid
on the evening of May 12.
meteor shower will reach its peak. At its peak,
Uranus. Uranus, in Aquarius, is in the early this shower typically produces about 10-15
morning sky rising about three hours before meteors per hour. This is not a particularly
the sun at mid-month. On the morning rich shower. The waning crescent moon will
of May 15, Uranus will be only 1° north of cause little interference with observing this
the more rapidly moving Mars. Uranus is shower as it will be rising as dawn begins.
Adding sporadic meteors that are not part of
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Date
May 1
May 4
May 7
May 10
May 13
May 16
May 19
May 22
May 25
May 28
May 31

Las Vegas

Sunrise
5:47 am pdt
5:44
5:41
5:38
5:36
5:33
5:31
5:29
5:28
5:26
5:25

Sunset
7:28 pm pdt
7:31
7:33
7:36
7:39
7:41
7:43
7:46
7:48
7:50
7:52
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The Sun

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

the shower, the typical observer can expect over
20 meteors per hour during this shower.
Shower meteors are caused by particle
entering the earth's atmosphere on paths
parallel to each other. While these meteors
can be seen anywhere in the sky, there paths
trace back to a common direction making
them appear to radiate outward from this
"vanishing point."
Sporadic meteors are he random meteors
that occur all of the time. They can be seen
anywhere in the sky traveling any direction.
On the average, about 10 sporadic meteors can
be seen each hour on any night of the year.
The particles from this shower are associated
with Comet Halley. They follow the same path
as the comet and are thought to be material
ejected from the comet. As seen in the sky,
the meteors seem to radiate outward from
a point near the star Eta Aquarii, giving the
name to the shower.
In the Fall, the Orionid shower is caused by
the same stream as the earth crosses it again
in five months.
The best conditions for observing meteors
are found by traveling away from the city where
the sky is dark. More meteors are seen after
midnight when you are on the leading side of
the earth as it travels around the sun.
When possible, observe meteors at times
when the moon is below the horizon. The
moon provides additional light in the sky that

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

Reno

Sunrise
6:00 am pdt
5:56
5:53
5:50
5:47
5:44
5:41
5:39
5:37
5:36
5:34

Sunset
7:53 pm pdt
7:56
7:59
8:02
8:05
8:08
8:11
8:13
8:16
8:18
8:20

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

can impede meteor viewing.
While meteors can be seen anywhere in the
sky during the shower, the meteors are more
easily viewed near the overhead point. With
this shower, the greatest numbers are likely to
be viewed in the early morning hours before
dawn when the radiant point for the shower
is high in the sky. 

University of Nevada
1650 N. Virginia Street
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3200 E. Cheyenne Avenue
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The Planetarium - S1A

mailed at:

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

Fleischmann Planetarium
& Science Center

The CCSN Planetarium and The Fleischmann Planetarium
are units of the University and Community College System of Nevada.
CCSN President: Dr. Richard Carpenter
UNR President: Dr. John Lilley
UCCSN Chancellor: James E. Rogers (Interim)
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Schofield, Douglas Seastrand, Steve Sisolak, Bret Whipple
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