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the Editor
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Hubble Shows New
Image of Spiral Galaxy
NGC 2841

(NASA/STScI) NASA's Hubble Space
Telescope reveals a majestic disk of stars and
dust lanes in this view of the spiral galaxy
NGC 2841.
A bright cusp of starlight marks the galaxy's
center. Spiraling outward are dust lanes that are
silhouetted against the population of whitish
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middle-aged stars. Much younger blue stars
trace the spiral arms.
Notably missing are pinkish emission nebulae
indicative of new star birth. It is likely that
the radiation and supersonic winds from
fiery, super-hot, young blue stars cleared out
the remaining gas (which glows pink), and
hence shut down further star formation in the
regions in which they were born. NGC 2841
currently has a relatively low star formation
rate compared to other spirals that are ablaze
with emission nebulae.
NGC 2841 lies 46 million light-years away
in the constellation of Ursa Major (The Great
Bear). This image was taken in 2010 through
four different filters on Hubble's Wide Field
Camera 3. Wavelengths range from ultraviolet
light through visible light to near-infrared
light. f
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NASA's Hubble Rules
Out One Alternative to
Dark Energy
(NASA/STScI) It looks like dark energy may
be here to stay. In refining the expansion rate
of the universe to unprecedented accuracy,
astronomers using NASA's Hubble Space
Telescope have also ruled out an alternative to
this mysterious, invisible source of repulsive
gravity, which makes the universe appear to
expand ever faster.
If dark energy seems like a mind-boggling
concept, then the competing model that
astronomers have eliminated is equally as
fantastic. The alternative hypothesis proposed
that an enormous bubble of relatively empty
space eight billion light-years across surrounds
our galactic neighborhood. If we lived in
the center of this void, then observations of
galaxies being pushed away from each other at
accelerating speeds would be just an illusion.
The simplest form of this hypothesis has
now been kicked out because astronomers
have placed even tighter constraints on the
universe's present expansion rate. The Hubble
observations, conducted by the SHOES
(Supernova H0 for the Equation of State) team
and led by Adam Riess of the Space Telescope
Science Institute and Johns Hopkins University
in Baltimore, Md., helped refine the universe's
current expansion rate to an uncertainty of
just 3.3%. The new measurement reduces the
error margin by 30% over the previous best
Hubble measurement made in 2009.
The value for the expansion rate is 73.8
kilometers per second per megaparsec. It means
that for every additional million parsecs (3.26
million light-years) a galaxy is from Earth, the
galaxy appears to be traveling 73.8 kilometers
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium

Galaxies like NGC 5584 are useful in determining the distance scale of the Universe. With
the Hubble Space Telescope, it is possible to
detect stars of known intrinsic brightness, such
as Cepheid variable stars where the luminosity is related to the period of pulsation, which
enables us to determine precise distances.
[NASA/ESA/STScI]

per second faster away from us.
Every decrease in uncertainty of the universe's
expansion rate helps solidify our understanding
of its cosmic ingredients. Knowing the precise
value of the universe's expansion rate further
restricts the range of dark energy's strength and
also helps astronomers tighten up a number
of other cosmic properties, including the
universe's shape and its roster of neutrinos,
ghostly particles that filled the early universe.
"We are using the new camera on Hubble like
a policeman's radar gun to catch the universe
speeding," Riess said. "It looks like it's dark
energy that's pressing on the gas pedal."
Riess' results appeared in the April 1 issue
of The Astrophysical Journal.
Dark energy is one of the greatest
cosmological mysteries in modern physics.
Even Albert Einstein conceived of a repulsive
force, called the cosmological constant,
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This illustration shows the location of Cepheid
variables found in the spiral galaxy NGC 5584.
Ultraviolet, visible, and infrared data taken with
Hubble's Wide Field Camera 3 in 2010 reveal
Cepheids of varying periods. Those stars with
periods of less than 30 days and between 30
and 60 days are marked with blue and green
circles, respectively. A small number of Cepheids, with periods larger than 60 days, are
marked in red. [NASA/ESA/STScI]

which would counter gravity and keep the
universe stable. He abandoned the idea when
astronomer Edwin Hubble discovered in 1929
that the universe is expanding. Observational
evidence for dark energy didn't come along
until 1998, when two teams of researchers
(one, in a study led by Riess) discovered it.
The idea of dark energy was so far-fetched,
many scientists began contemplating other
strange interpretations, including the cosmic
bubble theory. In this theory, the lowerdensity bubble would expand faster than
the more massive universe around it. To an
observer inside the bubble, it would appear
that a dark-energy-like force was pushing the
entire universe apart. The bubble hypothesis
requires that the universe's expansion rate be
much slower than astronomers have calculated,
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about 60 to 65 kilometers per second per
megaparsec. By reducing the uncertainty of
the Hubble constant's value to 3.3%, Riess
reports that his team has eliminated beyond
all reasonable doubt the possibility of that
lower number.
"The hardest part of the bubble theory to
accept was that it required us to live very
near the center of such an empty region
of space," explained Lucas Macri, of Texas
A&M University in College Station, a key
collaborator of Riess'. "This has about a one
in a million chance of occurring. But since
we know that something weird is making the
universe accelerate, it's better to let the data
be our guide."
Measuring the universe's expansion rate
is a tricky business. Riess' team first had
to determine accurate distances to galaxies
both near and far from Earth. The team
compared those distances with the rate of
their apparent recessional speeds caused by
the expansion of space. They then used those
two values to calculate the Hubble constant.
Since astronomers cannot physically measure
the distances to galaxies, the researchers had
to find stars or other objects that serve as
reliable cosmic yardsticks to galaxies. These
are objects whose intrinsic brightness is known.
Their distances, therefore, can be inferred by
comparing their true brightness with their
apparent brightness as seen from Earth.
Among the most reliable of these cosmic
yardsticks for relatively shorter distances are
Cepheid variables, pulsating stars that dim and
fade at rates that correspond to their intrinsic
luminosity. But Cepheids are too dim to be
found in very distant galaxies. For longer

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/
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distances, Riess' team chose a special class of
exploding stars called Type Ia supernovae.
These stellar explosions all flare with similar
luminosity and are brilliant enough to be seen
far across the universe.
Riess narrowed the Hubble constant's error
margin by using a number of refinements to
streamline and strengthen the construction
of the cosmic "distance ladder" to faraway
space. His team searched for nearby galaxies
that contained both Cepheid stars and a recent
Type Ia supernova, a very rare occurrence. By
comparing the apparent brightness of both
types of stars, the astronomers could then
accurately measure their intrinsic brightness
and therefore calculate distances to Type Ia
supernovae in far-flung galaxies.
They used the sharpness of the new Wide
Field Camera 3 (WFC3) to study stars in
visible and near-infrared light, studying over
600 Cepheid variables, more than half of them
for the first time. The team also measured
more galaxies containing Cepheids and Type
Ia supernovae than Riess' previous Hubble
study. Many of the Cepheids were spied in
infrared light, which cuts through the dust
enveloping them, yielding a more accurate
measure of their true distance.
By using just one instrument, WFC3, to
bridge the rungs in the distance ladder, Riess'
team eliminated the systematic errors that are
almost unavoidably introduced by comparing
measurements from different telescopes.
Using one instrument to measure the Hubble
constant is like measuring a hallway with a tape
measure instead of by laying a ruler from end
to end. By avoiding the need to pick up the
ruler and lay it back down, you can prevent
mistakes. "The camera on Hubble, WFC3,

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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is the best ever flown on Hubble for making
these measurements, improving the precision
of prior measurements in a small fraction of
the time it previously took," Riess said.
The astronomer hopes that Hubble will
continue to be used in this way to reduce the
uncertainty in the Hubble constant even more,
and thus refine the measured properties of dark
energy. He suggests the present uncertainty
could be cut in two before Hubble gives way
to improvements out of Hubble's reach but
within the scope of the James Webb Space
Telescope (JWST), an infrared observatory
scheduled to launch later this decade.
Riess has been pursuing dark energy for
13 years. He co-discovered the existence of
dark energy by finding that distant Type Ia
supernovae were dimmer than expected, which
meant they were farther away than anticipated.
The only way for that to happen, Riess realized,
was if the expansion of the universe had sped
up some time in the past.
Until that discovery, astronomers had
generally believed that the cosmic expansion
was gradually slowing down, due to the
gravitational tugs that individual galaxies
exert on one another. But the results implied
that some mysterious force was acting against
the pull of gravity, shoving galaxies away from
each other at ever-increasing speeds.
Riess decided that one of the best ways to
tighten the constraints on dark energy is to
determine an accurate value for the Hubble
constant, which he has been doing with the
Hubble Space Telescope. That measurement,
combined with others from NASA's Wilkinson
Microwave Anisotropy Probe (WMAP), traces
the universe's behavior from nearly the dawn
of time to the present age. (WMAP showed
the universe as it appeared shortly after the
Big Bang, before stars and galaxies formed.)
Riess is just one of many astronomers who,
over the past 80 years, have been measuring
and re-measuring the Hubble constant. The
Hubble telescope has played a major role in
helping astronomers precisely measure the
universe's expansion. Before Hubble was

2011

onOrbit

launched in 1990, the estimates for the Hubble
constant varied by a factor of two. In 1999,
the Hubble Space Telescope Key Project on
the Extragalactic Distance Scale refined the
value of the Hubble constant to an error of
about 10%. f

Opportunity Is Still
Smiling

(NASA/JPL) The High Resolution Imaging
Science Experiment (HiRISE) camera
on NASA's Mars Reconnaissance Orbiter
acquired this color image on March 9, 2011,
of "Santa Maria" crater, showing NASA's Mars
Exploration Rover Opportunity perched on the
southeast rim.
The rover is the bluish speck at about the
four o'clock position on the crater rim (with
indicator arrow on image). North is up. Rover
tracks are visible to the west of the crater.
Opportunity has been studying this relatively
fresh, 295-foot-diameter crater to better
understand how crater excavation occurred
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during the impact and how it has been
modified by weathering and erosion since.
Note the bright blocks and rays of ejecta
surrounding the crater.
Spectral information from the Compact
Reconnaissance Imaging Spectrometer for
Mars (CRISM), which is also on the Mars
Reconnaissance Orbiter, indicates a hydrated
sulfate at this location. Opportunity will
soon resume a long-term trek toward a
much larger crater, Endeavour. Santa Maria
is about 4 miles from the rim of Endeavour
crater, where CRISM indicates both hydrated
sulfates as well as phyllosilicates that formed
in a wetter past.
The High Resolution Imaging Science
Experiment is operated by the University
of Arizona, Tucson. The instrument was
built by Ball Aerospace & Technologies
Corp. NASA's Jet Propulsion Laboratory, a
division of the Cal Tech, manages the Mars
Reconnaissance Orbiter and Mars Exploration
Rover projects for NASA's Science Mission
Directorate. f
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Cassini Finds
Enceladus Is a
Powerhouse
(NASA/JPL) Heat output from the south
polar region of Saturn’s moon Enceladus is
much greater than was previously thought
possible, according to a new analysis of
data collected by NASA's Cassini spacecraft.
The study was published in the Journal of
Geophysical Research on March 4.
Data from Cassini's composite infrared
spectrometer of Enceladus’ south polar terrain,
which is marked by linear fissures, indicate
that the internal heat-generated power is
about 15.8 gigawatts, approximately 2.6 times
the power output of all the hot springs in
the Yellowstone region, or comparable to 20
coal-fueled power stations. This is more than
an order of magnitude higher than scientists
had predicted, according to Carly Howett, the
lead author of study, who is a postdoctoral
researcher at Southwest Research Institute
in Boulder, Colo., and a composite infrared
spectrometer science team member.
“The mechanism capable of producing the
much higher observed internal power remains a
mystery and challenges the currently proposed
models of long-term heat production,” said
Howett.
It has been known since 2005 that Enceladus’
south polar terrain is geologically active and
the activity is centered on four roughly parallel
linear trenches, 80 miles long and about 1 mile

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.

wide, informally known as the “tiger stripes.”
Cassini also found that these fissures eject
great plumes of ice particles and water vapor
continually into space. These trenches have
elevated temperatures due to heat leaking out
of Enceladus’ interior.
A 2007 study predicted the internal heat of
Enceladus, if principally generated by tidal
forces arising from the orbital resonance
between Enceladus and another moon,
Dione, could be no greater than 1.1 gigawatts
averaged over the long term. Heating from
natural radioactivity inside Enceladus would
add another 0.3 gigawatts.
The latest analysis, which also involved
the composite infrared spectrometer team
members John Spencer at Southwest Research
Institute, and John Pearl and Marcia Segura
at NASA's Goddard Space Flight Center, uses
observations taken in 2008, which cover the
entire south polar terrain. They constrained
Enceladus’ surface temperatures to determine
the region’s surprisingly high output.
A possible explanation of the high heat
flow observed is that Enceladus’ orbital
relationship to Saturn and Dione changes with
time, allowing periods of more intensive tidal
heating, separated by more quiescent periods.
This means Cassini might be lucky enough to
be seeing Enceladus when it’s unusually active.
The new, higher heat flow determination
makes it even more likely that liquid water
exists below Enceladus’ surface, Howett noted.
Recently, scientists studying ice particles
ejected from the plumes discovered that some
of the particles are salt-rich, and are probably
frozen droplets from a saltwater ocean in contact
with Enceladus’ mineral-rich rocky core. The
presence of a subsurface ocean, or perhaps
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a south polar sea between the moon’s outer
ice shell and its rocky interior would increase
the efficiency of the tidal heating by allowing
greater tidal distortions of the ice shell.
“The possibility of liquid water, a tidal
energy source and the observation of organic
(carbon-rich) chemicals in the plume of
Enceladus make the satellite a site of strong
astrobiological interest,” Howett said.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. NASA's Jet
Propulsion Laboratory, Pasadena, Calif.,
a division of the California Institute of
Technology in Pasadena, manages the mission
for NASA's Science Mission Directorate,
Washington, D.C. The Cassini orbiter was
designed, developed and assembled at JPL.
The CIRS team is based at NASA's Goddard
Space Flight Center in Greenbelt, Md., where
the instrument was built. f

New Horizons: The
First Mission to the
Pluto System and the
Kuiper Belt
(NASA/APL) The New Horizons mission will
help us understand worlds at the edge of our
solar system by making the first reconnaissance
of the planet Pluto and by venturing deeper
into the distant, mysterious Kuiper Belt, a relic
of solar system formation.
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
The Astronomy Store features items for
sale that are of interest to the patrons of
The Planetarium. We carry a wide variety
of novelties, toys and observing aids with
a space or astronomical theme. When
patrons obtain their tickets to planetarium
shows, they can also purchase a variety of
astronomically oriented items. Friends of
The Planetarium receive a 10% discount.
New Horizons launched on Jan. 19, 2006;
it swung past Jupiter for a gravity boost and
scientific studies in February 2007, and will
conduct a five-month-long reconnaissance
flyby study of Pluto and Charon in summer
2015. Pluto closest approach is scheduled for
July 14, 2015. As part of an extended mission,
the spacecraft is expected to head farther into
the Kuiper Belt to examine one or two of the
ancient, icy mini-worlds in that vast region, at
least a billion miles beyond Neptune’s orbit.
Sending a spacecraft on this long journey
will help us answer basic questions about the
surface properties, geology, interior makeup
and atmospheres on these bodies.
The National Academy of Sciences has ranked
the exploration of the Kuiper Belt, including
Pluto, of the highest priority for solar system
exploration. Generally, New Horizons seeks
to understand where Pluto and its moons “fit
in” with the other objects in the solar system,
such as the inner rocky planets (Earth, Mars,
Venus and Mercury) and the outer gas giants
(Jupiter, Saturn, Uranus and Neptune).
Pluto and its largest moon, Charon, belong to
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a third category known as “ice dwarfs.” They
have solid surfaces but, unlike the terrestrial
planets, a significant portion of their mass is
icy material.
In 2005, using Hubble Space Telescope images,
New Horizons team members discovered two
previously unknown moons of Pluto, since
named Nix and Hydra.
A close-up look at these worlds from a
spacecraft promises to tell an incredible story
about the origins and outskirts of our solar
system. New Horizons also will explore, for
the first time, how ice dwarf planets like Pluto
and Kuiper Belt bodies have evolved over time.
The United States has been the first nation to
reach every planet from Mercury to Neptune
with a space probe. If New Horizons is successful,
it will allow the U.S. to complete the initial
reconnaissance of the solar system.
Principal Investigator Dr. Alan Stern, of
Southwest Research Institute (SwRI), leads the
mission team. The Johns Hopkins University
Applied Physics Laboratory (APL) manages
the mission for NASA, and designed, built and
operates the spacecraft. SwRI is responsible
for science payload operations, and data
reduction and archiving, and participates
in the science team. The mission team also
includes KinetX, Inc. (navigation team), Ball
Aerospace Corporation, the Boeing Company,
NASA Goddard Space Flight Center, NASA Jet
Propulsion Laboratory, Stanford University,
Lockheed Martin Corporation, University of
Colorado, the U.S. Department of Energy and
a number of other firms, NASA centers and
university partners.
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Visit the CSN Planetarium in May or June
to experience Bridge to the Beginning, a
planetarium show about the New Horizons
mission and what it will be telling us about
the Universe. f

New View of Family
Life in the North
America Nebula
(NASA/JPL) Stars at all stages of development,
from dusty little tots to young adults, are on
display in a new image from NASA's Spitzer
Space Telescope.
This cosmic community is called the North
America Nebula. In visible light, the region
resembles the North America continent,
with the most striking resemblance being
the Gulf of Mexico. But in Spitzer's infrared
view, the continent disappears. Instead, a
swirling landscape of dust and young stars
comes into view.
"One of the things that makes me so excited
about this image is how different it is from the
visible image, and how much more we can see
in the infrared than in the visible," said Luisa
Rebull of NASA's Spitzer Science Center at the
California Institute of Technology, Pasadena,
Calif. Rebull is lead author of a paper about
the observations, accepted for publication in
the Astrophysical Journal Supplement Series.
"The Spitzer image reveals a wealth of detail
about the dust and the young stars here."
Rebull and her team have identified more than
2,000 new, candidate young stars in the region.
There were only about 200 known before.
Because young stars grow up surrounded by
blankets of dust, they are hidden in visiblelight images. Spitzer's infrared detectors pick
up the glow of the dusty, buried stars.
A star is born inside a collapsing ball of gas
and dust. As the material collapses inward,
it flattens out into a disk that spins around
together with the forming star like a spinning
top. Jets of gas shoot perpendicularly away
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Friends of The
CSN Planetarium

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

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
from the disk, above and below it. As the star
ages, planets are thought to form out of the
disk, material clumps together, ultimately
growing into mature planets. Eventually, most
of the dust dissipates, aside from a tenuous
ring similar to the one in our solar system,
referred to as Zodiacal dust.
The new Spitzer image reveals all the stages
of a star's young life, from the early years when
it is swaddled in dust to early adulthood, when
it has become a young parent to a family of
developing planets. Sprightly "toddler" stars
with jets can also be identified in Spitzer's view.
"This is a really busy area to image, with
stars everywhere, from the North America
complex itself, as well as in front of and behind
the region," said Rebull. "We refer to the stars
that are not associated with the region as
contamination. With Spitzer, we can easily sort
this contamination out and clearly distinguish
between the young stars in the complex and
the older ones that are unrelated."
The North America nebula still has a
mystery surrounding it, involving its power
source. Nobody has been able to identify the
group of massive stars that is thought to be
dominating the nebula. The Spitzer image, like
images from other telescopes, hints that the

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 large credit, free
		
admission for Friend & all guests.
missing stars are lurking behind the Gulf of
Mexico portion of the nebula. This is evident
from the illumination pattern of the nebula,
especially when viewed with the detector on
Spitzer that picks up 24-micron infrared light.
That light appears to be coming from behind
the Gulf of Mexico's dark tangle of clouds, in
the same way that sunlight creeps out from
behind a rain cloud.
The nebula's distance from Earth is also a
mystery. Current estimates put it at about
1,800 light-years from Earth. Spitzer will refine
this number by finding more stellar members
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of the North America complex.
The Spitzer observations were
made before it ran out of the
liquid coolant needed to chill its
longer-wavelength instruments.
Currently, Spitzer's two shortestwavelength channels (3.6 and
4.5 microns) are still working.
The composite image shows
light from both the infrared
array camera and multiband
imaging processor. Infrared
light with a wavelength of 3.6
microns is color-coded blue;
8.0-micron light is green; and
24-micron light is red.
In the image below, the layout
compares visible (left) and
infrared views of the North
America nebula, taken by
the Digitized Sky Survey and
NASA's Spitzer Space Telescope,
respectively. f
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Month in
History
May
1: Boulder Dam completed, 1935
1: Supernova discovered from China in 1006.
1: In 1949, Gerard Kuiper discovered a moon
of Neptune he named Nereid.
4: In 1988, the Pepcon rocket fuel plant in
Henderson, NV, exploded, rattling Las Vegas
with a Richter 3.5 shock wave.
5: The launch of Mercury 3 with a Redstone
rocket in 1961. The Freedom 7 capsule
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.
10: On this date in 1869 from Promontory
Summit northwest of Ogden, Utah, a
single telegraphed word, “done,” signaled
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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: In 1908, Wilbur Wright flew with the
first airplane passenger, Charles Furnas,
in North Carolina. Furnas was the Wright
brothers' mechanic.
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.
22: Apollo 10 lunar module descends to 50,000
feet above the lunar surface in 1969.
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 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

May

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

Planet
Constellation
Transit
Pluto
Sagittarius
3:44 am (35°)
Ceres
Aquarius
8:44 am (41°)
Eris
Cetus
10:54 am (50°)
MakeMake Coma Berenices 9:46 pm (82°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
10:56 pm (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
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is in the morning sky rising Eris ("EE-ris"), MakeMake (mah-keh-mahabout 1H hours before the sun.. Inferior keh) and Haumea, like most Plutoids, require a
conjunction (between the earth and sun) professional sized telescope. Transit times and
occurred on April 9. It is near Mars, Jupiter altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
and Venus in the early morning sky.
appear slightly lower in the sky from Reno. f
Venus. Venus is appears in the southeastern
sky rising about 1H hours before the sun.
The Moon
Look for Mercury, Jupiter and Mars as
they constantly shift positions near Venus.
Each day the moon rises about one hour
later
than the day before. The New Moon (not
Mars. Mars, in Aries, is now becoming visible
visible) is in the direction of the sun and rises
in the morning sky shortly before sunrise.
and sets with the sun. The first quarter moon
Look for Mars just above Venus as they rises at about noon and sets near midnight.
rise together on the morning of May 23. The full moon is opposite the sun in the sky
Jupiter. Jupiter, in Pisces, is visible in the early and rises at sunset and sets at sunrise. The
morning sky just before sunrise. Jupiter last quarter moon rises near midnight and
was at conjunction on the far side of the sets near noon. Perigee is when the moon is
sun on April 6. Look for Jupiter just above closest to the earth and apogee is when it is
Venus as they rise together on the morning farthest. The distance varies by ±6% from
the average.
of May 11.
New Moon May 2
11:51 pm pdt
Saturn. Saturn, in Virgo, is high in the southeast
First quarter May 10
1:33 pm
after sunset. Saturn is an excellent object for
Full
Moon
May
17
4:09 am
viewing in a small telescope. The famous
Last
quarter
May
24
11:52
am
rings are well placed and visible at moderate
New
Moon
Jun.
1
2:03
pm
magnification.
Uranus. Uranus, in Pisces, is about 22° west
of Jupiter and rises about two hours earlier.
The waning crescent moon is above and to
the left of Uranus on the morning of May 27.

Apogee
Perigee
Apogee

Apr. 29
May 15
May 27

11:03 am pdt
4:19 am
2:59 am

There will be a partial eclipse of the sun
Neptune. Neptune, near the Aquarius- visible from Canada, Greenland, Iceland and
Capricornus border, is visible in the southeast northern Asia on June 1. It will not be visible
from the U.S.
in the morning sky before sunrise.
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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
5:48 am pdt
5:45
5:42
5:39
5:36
5:34
5:32
5:30
5:28
5:26
5:25

Sunset
7:28 pm pdt
7:31
7:33
7:36
7:38
7:41
7:43
7:45
7:48
7:50
7:52
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Day
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.

Meteor Shower
On the night of May 4/5, the Eta Aquarid
meteor shower will reach its peak. At its peak,
this shower typically produces about 10-15
meteors per hour. This is not a particularly
rich shower. The waxing crescent moon will
not interfere with observing this shower as
it sets before midnight. Adding sporadic
meteors that are not part of 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 the 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

Date
May 1
May 4
May 7
May 10
May 13
May 16
May 19
May 22
May 25
May 28
May 31

Reno

Sunrise
6:00 am pdt
5:57
5:53
5:50
5:47
5:44
5:42
5:40
5:38
5:36
5:34

Sunset
7:53 pm pdt
7:56
7:59
8:02
8:04
8:07
8:10
8:13
8:15
8:18
8:20

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

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
can impede meteor viewing.
This year, the best viewing period will be
shortly after midnight as the radiant point rises
until the beginning of astronomical twilight
a little after 4 am.
Astronomical twilight is when the sun is 18°
below the horizon. There is no significant dawn
visible. Nautical twilight is when the sun is
12° below the horizon and dawn is visible in
the east, but the brighter stars are still easily
seen. In early May, this occurs a little before
5 am. Civil twilight occurs when the sun is
6° below the horizon (about 5:15 am) and no
stars are easily visible. Civil twilight is bright
enough to preclude artificial lighting.
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 southern sky. 

Now Playing
In Las Vegas

Bridge to the
Beginning
Astronaut
The Secret of the
Cardboard Rocket

In Reno

Wild Ocean
in Skydome 8/70TM

Black Holes
in SciDomeTM

Seasonal Stargazing

Seasonal Stargazing
all in Digistar 4TM
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: Daniel Klaich
NSHE Board of Regents: James Dean Levitt - Chair, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Andrea Anderson, Robert Blakely, William Cobb,
Cedric Crear, Dr. Mark Doubrava, Ronald Knecht, Kevin Melcher, Kevin Page,
Dr. Jack Lund Schofield, Michael Wixom.

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/

