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New Hubble
Observations of
Supernova 1987A
Trace Shock Wave
(NASA/STScI) An international team
of astronomers using the Hubble Space
Telescope reports a significant brightening
of the emissions
from Supernova
1987A.
The
results, which
appeared in a
recent edition
of
Science
magazine, are
consistent with
theoretical
predictions about
how supernovae
interact with
their immediate
g a l a c t i c
environment.
The team
observed the supernova remnant in optical,
ultraviolet, and near-infrared light. They
studied the interaction between the ejecta
from the stellar explosion and a glowing 6
trillion mile diameter ring of gas encircling
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the supernova remnant. The gas ring was
probably shed some 20,000 years before the
supernova exploded. Shock waves resulting
from the impact of the ejecta onto the ring
have brightened 30 to 40 pearl-like "hot spots"
in the ring. These blobs likely will grow and
merge together in the coming years to form
a continuous, glowing circle.
"We are seeing the effect a supernova can have
in the surrounding galaxy, including how the
energy deposited by these stellar explosions
changes the dynamics and chemistry of the
environment," said University of Colorado
at Boulder Research Associate Kevin France
of the Center for Astrophysics and Space
Astronomy. "We can use these new data to
understand how supernova processes regulate
the evolution of galaxies."
Discovered in
1987, Supernova
1987A is the
closest exploding
star to Earth
to be detected
since astronomer
Johannes Kepler
reported on a
supernova in
Ophiuchus 1604
and it resides
in the nearby
Large Magellanic
Cloud, a dwarf
galaxy adjacent
to our own Milky
Way Galaxy. It is the first supernova near our
galaxy to be observed since the invention of
the telescope. The Hubble Space Telescope
began observing SN 1987A in 1994, shortly
after it's optics were corrected. f
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First Use of Cosmic
Lens to Probe Dark
Energy
(NASA/STScI) Astronomers have devised
a new method for measuring perhaps the
greatest puzzle of our universe, dark energy.
This mysterious force, discovered in 1998, is
pushing our universe apart at ever-increasing
speeds.
For
the
first time,
astronomers
using NASA's
Hubble Space
Telescope were
able to take
advantage
of a giant
magnifying
lens in space, a
massive cluster
of galaxies, to
narrow in on
the nature
of
dark
energy. Their
calculations,
w h e n
combined
with data from
other methods,
significantly
increase the
accuracy of
dark energy measurements. This may
eventually lead to an explanation of what the
elusive phenomenon really is.
"We have to tackle the dark energy problem
from all sides," said Eric Jullo, an astronomer
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium
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at NASA's Jet Propulsion Laboratory, Pasadena,
Calif. "It's important to have several methods,
and now we've got a new, very powerful one."
Jullo is lead author of a paper on the findings
that appeared in the August 20 issue of the
journal Science.
Scientists aren't clear about what dark energy
is, but they do know that it makes up a large
chunk of our universe, about 72%. Another
chunk, about 24%, is thought to be dark
matter, also mysterious in nature but easier
to study than
dark energy
because of its
gravitational
influence on
matter that we
can see. The
rest of the universe, a mere
4%, is the stuff
that makes up
people, planets, stars, and
ever ything
made up of
atoms.
In their new
study, the scie n ce te a m
used images
from Hubble
to examine a
massive cluster
of galaxies,
named Abell
1689, which
acts as a magnifying, or gravitational, lens. The
gravity of the cluster causes galaxies behind
it to be imaged multiple times into distorted
shapes, sort of like a fun-house mirror reflection that warps your face.
Using these distorted images, the scientists
were able to figure out how light from the
more distant, background galaxies had been
bent by the cluster, a characteristic that
depends on the nature of dark energy. Their
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method also depends on precise ground-based
measurements of the distance and speed at
which the background galaxies are traveling
away from us. The team used these data to
quantify the strength of the dark energy that
is causing our universe to accelerate.
"What I like about our new method is that
it's very visual," said Jullo, "You can literally see
gravitation and dark energy bend the images
of the background galaxies into arcs."
According to the scientists, their method
required multiple, meticulous steps. They spent
the last several years developing specialized
mathematical models and precise maps of the
matter, both dark and "normal", constituting
the Abell 1689 cluster.
"We can now apply our technique to other
gravitational lenses," said co-author Priya
Natarajan, a cosmologist at Yale University.
"We're exploiting a beautiful phenomenon
in nature to learn more about the role that
dark energy plays in our universe."
Other authors of the paper include Jean-Paul
Kneib and Carlo Schimd of the Laboratoire
d'Astrophysique de Marseille, France; Anson
D'Aloisio of Yale University; Marceau Limousin
of Laboratoire d'Astrophysique de Marseille,
and University of Copenhagen, Denmark; and
Johan Richard of Durham University, United
Kingdom. f
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An "Island Universe"
in the Coma Cluster

A long-exposure Hubble Space Telescope
image shows a majestic face-on spiral galaxy
located within the Coma Cluster of galaxies,
320 million light-years away in the northern
constellation Coma Berenices. The galaxy,
known as NGC 4911, contains rich lanes
of dust and gas near its center. These are
silhouetted against glowing newborn star
clusters and iridescent pink clouds of hydrogen,
the existence of which indicates ongoing star
formation. Hubble has also captured the outer
spiral arms of NGC 4911, along with thousands
of other galaxies. The high resolution of
Hubble's cameras, paired with considerably
long exposures, made it possible to observe
these faint details.
This natural-color Hubble image, which
combines data obtained in 2006 through 2009
from the Wide Field Planetary Camera 2 and
the Advanced Camera for Surveys, required
28 hours of exposure time. f

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.lvastronomy.com/
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Spitzer Finds a
Flavorful Mix of
Asteroids
(NASA/SSC) New research from NASA's
Spitzer Space Telescope reveals that asteroids
somewhat near Earth, termed near-Earth
objects, are a mixed bunch, with a surprisingly
wide array of compositions. Like a piñata
filled with everything from chocolates to
fruity candies, these asteroids come in assorted
colors and compositions. Some are dark and
dull; others are shiny and bright. The Spitzer
observations of
100 known nearEarth asteroids
demonstrate
that the objects'
diversity is greater
than previously
thought.
The findings are
helping astronomers
better understand
near-Earth objects as
a whole,a population
whose physical
properties are not
well known.
"These rocks are
teaching us about
the places they come
from," said David
Trilling of Northern
Arizona University, lead author of a new
paper on the research that appeared in the
September issue of Astronomical Journal. "It's
like studying pebbles in a streambed to learn
about the mountains they tumbled down."
After nearly six years of operation, in May
2009, Spitzer used up the liquid coolant
needed to chill its infrared detectors. It is
now operating in a so-called "warm" mode
(the actual temperature is still quite cold at 30
Kelvin, or -406° F). Two of Spitzer's infrared
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channels, the shortest-wavelength detectors on
the observatory, are working perfectly.
One of the mission's new "warm" programs
is to survey about 700 near-Earth objects,
cataloguing their individual traits. By observing
in infrared, Spitzer is helping to gather more
accurate estimates of asteroids' compositions
and sizes than what is possible with visible
light alone. Visible-light observations of
an asteroid won't differentiate between an
asteroid that is big and dark, or small and light.
Both rocks would reflect the same amount of
visible sunlight. Infrared data provide a read
on the object's temperature, which then tells
an astronomer more about the actual size
and composition. A
big, dark rock has a
higher temperature
than a small, light
one because it
absorbs more
sunlight.
Trilling and his
team have analyzed
preliminary data
on 100 near-Earth
asteroids so far.
T he y plan to
observe 600 more
over the next year.
There are roughly
7,000 known nearEarth objects out
of a population
expected to number
in the tens to
hundreds of thousands.
"Very little is known about the physical
characteristics of the near-Earth population,"
said Trilling. "Our data will tell us more about
the population, and how it changes from one
object to the next. This information could be
used to help plan possible future space missions
to study a near-Earth object."
The data show that some of the smaller
objects have surprisingly high albedos (an
albedo is a measurement of how much sunlight
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an object reflects). Since asteroid surfaces
become darker with time due to exposure to
solar radiation, the presence of lighter, brighter
surfaces for some asteroids may indicate that
they are relatively young. This is evidence for
the continuing evolution of the near-Earth
object population.
In addition, the fact that the asteroids
observed so far have a greater degree of diversity
than expected indicates that they might have
different origins. Some might come from
the main belt between Mars and Jupiter, and
others could come from farther out in the solar
system. This diversity also suggests that the
materials that went into making the asteroids,
the same materials that make up our planets,
were probably mixed together like a big solarsystem soup very early in its history.
The research complements that of NASA's
Wide-field Infrared Survey Explorer, or WISE,
an all-sky infrared survey mission also up in
space now. WISE has already observed more
than 430 near-Earth objects, of these, more
than 110 are newly discovered.
In the future, both Spitzer and WISE will tell
us even more about the "flavors" of near-Earth
objects. This could reveal new clues about
how the cosmic objects might have dotted
our young planet with water and organics,
ingredients needed to kick-start life.
Other authors of the paper include
Cristina Thomas, also from Northern
Arizona University; Michael Mueller and
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Marco Delbo of the Observatoire de la Côte
d'Azur, Nice, France; Joseph Hora, Giovanni
Fazio, Howard Smith and Tim Spahr of the
Harvard-Smithsonian Center for Astrophysics,
Cambridge, Mass.; Alan Harris of the DLR
Institute of Planetary Research, Berlin,
Germany (DLR is Germany's space agency
and stands for Deutsches Zentrum für Luftund Raumfahrt); Bidushi Bhattacharya of the
NASA Herschel Science Center at the California
Institute of Technology; Steve Chesley and Amy
Mainzer of NASA's Jet Propulsion Laboratory,;
Bill Bottke of the Southwest Research Institute,
Boulder, Colo.; Josh Emery of the University
of Tennessee, Knoxville; Bryan Penprase of the
Pomona College, Claremont, Calif.; and John
Stansberry of the University of Arizona.
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.
JPL manages WISE for NASA's Science
Mission Directorate. The principal investigator,
Edward Wright, is at UCLA. The mission was
competitively selected under NASA's Explorers
Program managed by the Goddard Space Flight
Center. The science instrument was built by
the Space Dynamics Laboratory, Logan, Utah,
and the spacecraft was built by Ball Aerospace
& Technologies Corp. Science operations
and data processing take place at the Infrared
Processing and Analysis Center at Caltech.
Caltech manages JPL for NASA. 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 CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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Galaxies' Glory Days
Revealed
(NASA/SSC) Astronomers have experienced
the galactic equivalent of discovering pictures
of a mild-mannered grandmother partying as
a wild youth. New observations from NASA's
Spitzer Space Telescope reveal the early "wild"
days of galaxy clusters, a time when the galaxies
were bursting with new stars.
What is particularly striking is the fact that
the stellar birth rate is higher in the cluster's
center than at its edges, the exact opposite
of what happens in our local portion of the
universe, where the cores of galaxy clusters
are known to be galactic graveyards.
The discovery, made by an international
team of researchers led by Kim-Vy Tran of
Texas A&M University, College Station, could
ultimately reveal more about how such massive
galaxies form.
Tran and her team spent the past four
months analyzing images taken by Spitzer,
essentially looking back in time nearly 10
billion years at a distant galaxy cluster known
as CLG J02182-05102. Mere months after first
discovering the cluster and the fact that it is
shockingly "modern" in its appearance and
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size for its age, the team was able to determine
that the galaxy cluster produces hundreds to
thousands of new stars every year. That is
a far higher birth rate than that of galaxies
relatively near to us.
"We have revealed the missing link between
the active galaxies and the quiescent behemoths
that live in the local universe," said Tran.
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

Pulverized Planet
Dust May Lie Around
Double Stars
(NASA/SC) Tight double-star systems
might not be the best places for life to spring
up, according to a new study using data from
NASA's Spitzer Space Telescope. The infrared
observatory spotted a surprisingly large amount
of dust around three mature, close-orbiting
star pairs. Where did the dust come from?
Astronomers say it might be the aftermath
of tremendous planetary collisions.
"This is real-life science fiction," said Jeremy
Drake of the Harvard-Smithsonian Center for
Astrophysics, Cambridge, Mass. "Our data
tell us that planets in these systems might not
be so lucky, collisions could be common. It's
theoretically possible that habitable planets
could exist around these types of stars, so if
there happened to be any life there, it could
be doomed."
Drake is the principal investigator of the
research, published in the August 19 issue of
the Astrophysical Journal Letters.
The particular class of binary, or double,
stars in the study are about as snug as stars
get. Named RS Canum Venaticorums, or RS

2010

onOrbit

CVns for short, they are separated by only
about two million miles, or two percent of
the distance between Earth and our sun. The
stellar pairs orbit around each other every few
days, with one face on each star perpetually
locked and pointed toward the other.
The close-knit stars are similar to the sun
in size and are probably about a billion to a
few billion years old, roughly the age of our
sun when life first evolved on Earth. But these
stars spin much faster, and, as a result, have
powerful magnetic fields, and giant, dark spots.
The magnetic activity drives strong stellar
winds, gale-force versions of the solar wind,
that slow the stars down, pulling the twirling
duos closer over time. And this is where the
planetary chaos may begin.
As the stars cozy up to each other, their
gravitational influences change, and this
could cause disturbances to planetary bodies
orbiting around both stars. Comets and any
planets that may exist in the systems would
start jostling about and banging into each
other, sometimes in powerful collisions. This
includes planets that could theoretically be
circling in the double stars' habitable zone, a
region where temperatures would allow liquid
water to exist. Though no habitable planets
have been discovered around any stars beyond
our sun at this point in time, tight doublestar systems are known to host planets; for
example, one system not in the study, called
HW Vir, has two gas-giant planets.
"These kinds of systems paint a picture of the
late stages in the lives of planetary systems,"
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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.

said Marc Kuchner, a co-author from NASA
Goddard Space Flight Center in Greenbelt, Md.
"And it's a future that's messy and violent."
Spitzer spotted the infrared glow of hot dusty
disks, about the temperature of molten lava,
around three such tight binary systems. One
of the systems was originally flagged as having
a suspicious excess of infrared light in 1983 by
the Infrared Astronomical Satellite. In addition,
researchers using Spitzer recently found a warm
disk of debris around another star that turned
out to be a tight binary system.
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Galactic Supervolcano in Action

The astronomy team says that dust normally
would have dissipated and blown away from
the stars by this mature stage in their lives.
They conclude that something, most likely
planetary collisions, must therefore be kicking
up the fresh dust. In addition, because dusty
disks have now been found around four, older
binary systems, the scientists know that the
observations are not a fluke. Something
chaotic is very likely going on.
If any life forms did exist in these star systems,
and they could look up at the sky, they would
have quite a view. Marco Matranga, first author
of the paper, from the Harvard-Smithsonian
Center for Astrophysics and now a visiting
astronomer at the Palermo Astronomical
Observatory in Sicily, said, "The skies there
would have two huge suns, like the ones above
the planet Tatooine in 'Star Wars.'"
Other authors include V.L. Kashyap of the
Harvard-Smithsonian Center for Astrophysics;
and Massimo Marengo of Iowa State University,
Ames.
The Spitzer observations were made before
it ran out of its liquid coolant in May 2009,
officially beginning its warm mission.
NASA's Jet Propulsion Laboratory,
Pasadena, Calif., manages the Spitzer Space
Telescope mission for NASA's Science Mission
Directorate. Science operations are conducted
at the Spitzer Science Center at the California
Institute of Technology. Caltech manages
JPL for NASA
The Infrared Astronomical Satellite was a
joint project between NASA, the Netherlands
and the United Kingdom. f

(NASA/CXC) A galactic "super-volcano"
in the massive galaxy M87 is erupting and
blasting gas outwards, as witnessed by NASA's
Chandra X-ray Observatory and NSF's Very
Large Array. The cosmic volcano is being
driven by a giant black hole in the galaxy's
center and preventing hundreds of millions
of new stars from forming.
Astronomers studying this black hole and
its effects have been struck by the remarkable
similarities between it and a volcano in Iceland
that made headlines earlier this year.
At a distance of about 50 million light
years, M87 is relatively close to Earth and
lies at the center of the Virgo cluster, which
contains thousands of galaxies. M87's location,
coupled with long observations over Chandra's
lifetime, has made it an excellent subject for
investigations of how a massive black hole
impacts its environment.
"Our results show in great detail that
supermassive black holes have a surprisingly
good control over the evolution of the galaxies
in which they live," said Norbert Werner of the
Kavli Institute for Particle Astrophysics and
Cosmology at Stanford University and the
SLAC National Accelerator Laboratory, who led
one of two papers describing the study. "And
it doesn't stop there. The black hole's reach
extends ever farther into the entire cluster,
similar to how one small volcano can affect
practically an entire hemisphere on Earth."
The cluster surrounding M87 is filled with hot
gas glowing in X-ray light, which is detected by
Chandra. As this gas cools, it can fall toward
the galaxy's center where it should continue
to cool even faster and form new stars.
However, radio observations with the Very
Large Array suggest that in M87 jets of very
energetic particles produced by the black
hole interrupt this process. These jets lift
up the relatively cool gas near the center
of the galaxy and produce shock waves in
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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 galaxy's atmosphere because of their
supersonic speed.
The scientists involved in this research have
found the interaction of this cosmic "eruption"
with the galaxy's environment to be very similar
to that of the Eyjafjallajokull volcano, which
forced much of Europe to close its airports
earlier this year.
With Eyjafjallajokull, pockets of hot gas
blasted through the surface of the lava,
generating shock waves that can be seen
passing through the grey smoke of the volcano.
The hot gas then rises up in the atmosphere,
dragging the dark ash with it. This process
can be seen in a movie of the Eyjafjallajokull
volcano where the shock waves propagating
in the smoke are followed by the rise of dark
ash clouds into the atmosphere.
In the analogy with Eyjafjallajokull, the
energetic particles produced in the vicinity of
the black hole rise through the X-ray emitting
atmosphere of the cluster, lifting up the coolest
gas near the center of M87 in their wake,
much like the hot volcanic gases drag up the
clouds of dark ash. And just like the volcano
here on Earth, shockwaves can be seen when
the black hole pumps energetic particles into
the cluster gas.
"This analogy shows that even though
astronomical phenomena can occur in exotic
settings and over vast scales, the physics can
be very similar to events on Earth," said coauthor Aurora Simionescu also of the Kavli
Institute. f

The Planetarium - S1A
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 large credit, free
		
admission for Friend & all guests.

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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NASA Mars Rover
Seeing Destination in
More Detail
(NASA/JPL) Rocks examined by NASA's
Spirit Mars Rover hold evidence of a wet,
non-acidic ancient environment that may
have been favorable for life. Confirming this
mineral clue took four years of analysis by
several scientists.
Mars rover team members have begun
informally naming features around the rim
of Endeavour Crater, as they develop plans
to investigate that destination when NASA's
Opportunity rover arrives there after many
more months of driving.
A new, super-resolution view of a portion of
Endeavour's rim reveals details that were not
discernible in earlier images from the rover.
Several points along the rim can be correlated
with points discernible from orbit.
Super-resolution is an imaging technique
combining information from multiple pictures
of the same target to generate an image with
a higher resolution than any of the individual
images.
Endeavour has been the team's long-term
destination for Opportunity since the summer
of 2008, when the rover finished two years
of studying Victoria Crater. By the spring
of 2010, Opportunity had covered more than
a third of the charted, 12-mile route from
Victoria to Endeavour and reached an area
with a gradual, southward slope offering a
view of Endeavour's elevated rim.

After the rover team chose Endeavour as
a long-term destination, the goal became
even more alluring when observations
with the Compact Reconnaissance Imaging
Spectrometer for Mars, on NASA's Mars
Reconnaissance Orbiter, found clay minerals
exposed at Endeavour. Clay minerals, which
form under wet conditions, have been found
extensively on Mars from orbit, but have not
been examined on the surface. Additional
observations with that spectrometer are helping
the rover team choose which part of Endeavour's
rim to visit first with Opportunity.
The team is using the theme of names of
places visited by British Royal Navy Capt.
James Cook in his 1769-1771 Pacific voyage in
command of H.M.S. Endeavour for informal
names of sites at Endeavour Crater. Points
visible in the super-resolution view from
May 12 include "Cape Tribulation" and "Cape
Dromedary." f
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Month in
History
November
1: The then most distance known minor
planet, Chiron, discovered on this date in
1977. Chiron’s orbit ranges between the
orbit of Saturn and the orbit of Uranus.
(Several new objects, similar to Chiron,
were later discovered on orbits well beyond
that of Pluto.)
2: Harlow Shapley, who first demonstrated
the location of the center of the galaxy, was
born in 1885.
3: The dog Laika, was the first animal to orbit
the earth. Laika was launched in Sputnik 2
by the USSR on this date in 1957.
6: Lunar Orbiter 2 was launched in 1966. It
was the 2nd of 5 craft which mapped the
surface of the moon to 1 meter resolution
in preparation for the Apollo program.
7: Robert Goddard, the first person to
construct a working liquid fuel rocket,
demonstrated a tube-launched, solid-fuel
rocket in 1918.
8: Edmund Halley, who first predicted the
return of the comet that bears his name,
was born in 1656.
12: The space shuttle Columbia became the
first manned spacecraft to be flown by a
crew for the second time in 1981.
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13: Mariner 9 entered orbit around Mars on
this day in 1971 to be come the first vehicle
to orbit another planet.
15: The English astronomer William Herschel
was born on this day in 1738.
15: The Lewis and Clark expedition completed
its mission across the North American
continent when it reached the Pacific
Ocean in 1805.
16: The first intentional interstellar message
was transmitted towards the stars in 1974
from the Arecibo radio telescope.
20: Edwin Hubble, who developed a method
of describing galaxies and discovered the
expansion of the Universe, was born in 1889.
The Space Telescope was named for him.
21: Jean Pilâtre de Rozier, King Louis XVI’s
historian, made the first manned balloon
ascent in 1783. He flew a hot-air balloon,
built by the Montgolfier brothers, to a
height of 80 feet.
24: In 1642, Abel Tasman was the first European
to land in what was later called Tasmania,
New Zealand.
26: France became the third country to
successfully launch an artificial satellite
in 1965.
27: The USSR became the first country to
place an object on another planet when a
capsule from the Mars 2 spacecraft impacted
on Mars in 1971.
29: Richard Byrd became the first person to
complete an aerial crossing of the South
Pole in 1929.
29: Mercury 5 was launched into earth orbit
carrying the chimpanzee Enos in 1961. 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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Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
2:16 pm (35°)
Ceres
Sagittarius
2:55 pm (26°)
Eris
Cetus
9:39 pm (50°)
MakeMake Coma Berenices 8:42 pm (81°)
All times are Pacific Standard Time except Haumea Boötes
9:49 am (72°)
as noted. Rise and set times are for the
All Dwarf Planets require a telescope. Ceres
astronomical horizon at Las Vegas or Reno
is visible through most amateur telescopes.
as noted.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is visible in the evening of Neptune can also be referred to as Plutoids.
sky late in the month. Greatest eastern Eris ("EE-ris"), MakeMake (mah-keh-mahelongation (21°) occurs on December 1. keh) and Haumea, like most Plutoids, require
a professional sized telescope. Transit times
Venus. Venus is appears low in the eastern sky and altitudes (from Las Vegas) are when the
before sunrise by the middle of the month. object is at its highest in the southern sky.
Inferior conjunction between the earth and Each will appear slightly lower in the sky
sun was on October 28. It will reach it's from Reno. f
greatest brightness by December 4.
Mars. Mars, in Ophiuchus, is very low in the
southwest at sunset. It is setting about an
hour after the sun. Being on the far side of
the sun, it is very difficult to observe.
Jupiter. Jupiter, near the Pisces/Aquarius
border, is high in the southeast in the early
evening. At mid-month, it reaches the
south point on the meridian at about 7:39
pm when its altitude will be 50°. Look for
the waxing gibbous moon about 7° above
Jupiter on November 15.
Saturn. Saturn, in Virgo, is rising in the morning
sky about 3 hours before the sun. Look for
it about 15° above the much brighter Venus.
The waning crescent moon will be roughly
between these two planets when they rise
on the morning of November 4.
Uranus. Uranus, in Pisces, is near in direction
to Jupiter. It can be found about 3° east
of Jupiter.
Neptune. Neptune, in Capricornus, is in the
southwest in the early evening. It is setting
about an hour and a half before Jupiter
and Uranus.

The Moon
Each day the moon rises about one hour
later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
the average.
Last quarter
New Moon
First quarter
Full Moon
Last quarter

Oct. 30
Nov. 5
Nov. 13
Nov. 21
Nov. 28

5:46 am pdt
9:52 pm
8:39 am pst
9:27 am
12:36 pm

Perigee
Apogee
Perigee

Nov. 3
Nov. 15
Nov. 30

10:23 am pdt
3:48 am pst
11:10 am
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Date
Nov. 1
Nov. 4
Nov. 7
Nov. 10
Nov. 13
Nov. 16
Nov. 19
Nov. 22
Nov. 25
Nov. 28
Nov. 30

Las Vegas

Sunrise
7:04 am pdt
7:06
6:09 am pst
6:13
6:16
6:19
6:22
6:25
6:28
6:30
6:32

Sunset
5:44 pm pdt
5:42
4:39 pm pst
4:36
4:34
4:32
4:30
4:29
4:28
4:27
4:26
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Day
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Tue.

Daylight Savings Time Ends
Daylight Savings Time ends on the first
Sunday in November. The official change
from Daylight Savings Time to Standard Time
occurs at 2:00 am on November 7. For Nevada,
2:00 am Pacific Daylight Time becomes 1:00
am Pacific Standard Time.
Unofficially, most Nevadans will set their
clocks back one hour when they go to bed
on Saturday evening November 6.
Daylight Savings Time was created nearly
100 years ago, when it was noticed that the
Summer sunrise came over one hour before
the average person awoke in the morning. By
moving the clock ahead one hour in the Spring,
sunrise (by the clock) would occur an hour
later. This also meant the evening sunset was
an hour later. Since we live by our clocks and
not the sun, this has the effect of moving an
hour of sunlight from the morning (where it
isn’t useful) into the evening (where it is).
Daylight Savings Time is not used during
the winter because the morning sunrise
would occur too late. In Las Vegas, Daylight
Savings Time in December would mean that
the sun would not rise until after 8:00 am by
the clock.
In the Uniform Time Act of 1966, Congress
gave the right to the states to determine if they
were individually to use Daylight Savings Time.

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

Reno

Sunrise
7:28 am pdt
7:31
6:34 am pst
6:38
6:41
6:45
6:48
6:51
6:54
6:58
7:00

Sunset
5:58 pm pdt
5:54
4:51 pm pst
4:48
4:46
4:43
4:41
4:39
4:38
4:37
4:36

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

2:00 AM PDT
becomes
1:00 AM PST
Sunday, November 7
However, those states who chose to observe
daylight savings time must start and end on
the same dates.
Arizona chose not to use Daylight Savings
Time. This is why Nevada and Arizona keep
the same time in the Summer and are one
hour different in the winter. For any time
zone, Daylight Savings Time is the same as
Standard Time in the zone to the east. If
you check the two clocks at Hoover Dam in
the Summer, the Arizona Time and Nevada
Time clocks read the same. In the Winter, the
Arizona Time clock is one hour later than the
Nevada Time clock.
The Energy Policy Act of 2005 extended
the end of Daylight Saving Time from the
last Sunday in October to the first Sunday in
November starting in 2007. At the same time,
the start of Daylight Saving Time was moved
from the first Sunday in April to the second
Sunday in March. f
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Contact us at:
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College of Southern Nevada
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University of Nevada
1664 N. Virginia Street
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