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Hydra A: Black Hole
Pumps Iron
(NASA/CXC) This composite image of the
Hydra A galaxy cluster shows 10-milliondegree gas observed by Chandra in blue and
jets of radio emission observed by the Very
Large Array in pink. Optical data (in yellow)
from the Canada-France-Hawaii telescope
and the Digitized Sky Survey shows galaxies
in the cluster.
Detailed analysis of the Chandra data shows
that the gas located along
the direction of the
radio jets is enhanced
in iron and other metals.
Scientists think these
elements have been
produced by Type Ia
supernova explosions
in the large galaxy at the
center of the cluster. A
powerful outburst from
the supermassive black
hole then pushed the
material outwards, over
distances extending for
almost 400,000 light
years, extending beyond
the region shown in this
image. About 10 to 20
percent of the iron in
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the galaxy has been displaced, requiring a few
percent of the total energy produced by the
central black hole.
Outbursts from the central, supermassive
black hole have not only pushed elements
outwards, but have created a series of cavities
in the hot gas. As these jets blasted through
the galaxy into the surrounding multimilliondegree intergalactic gas, they pushed the hot
gas aside to create the cavities. A relatively
recent outburst created a pair of cavities visible
as dark regions in the Chandra image located
around the radio emission. These cavities are
so large they would be able to contain the
entire Milky Way galaxy, but they are dwarfed
by even larger cavities, too faint to be visible in
this image, created by earlier, more powerful
outbursts from the black hole. The largest of
these cavities is immense, extending for about
670,000 light years. f
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Hubble Opens New
Eyes on the Universe
(NASA/STScI) Astronomers declared NASA's
Hubble Space Telescope a fully rejuvenated
observatory with the release in September
of observations from four of its six operating
science instruments.
Topping the
list of new
views are colorful, multiwavelength
pictures of farflung galaxies,a
densely packed
star cluster, an
eerie "pillar
of creation,"
and a "butterfly" nebula.
Hubble's suite
of new instruments allows
it to study the
universe across
a wide swath of
the light spectrum, from
ultraviolet all
the way to
near-infrared.
In addition,
scientists released spectroscopic observations that slice across billions of
light-years to probe the cosmic-web structure
of the universe and map the distribution of
elements that are fundamental to life as we
know it.
"This marks a new beginning for Hubble,"
said Ed Weiler, associate administrator for
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.
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NASA's Science Mission Directorate at NASA
Headquarters in Washington. "The telescope
was given an extreme makeover and now is
significantly more powerful than ever, wellequipped to last into the next decade."
The new instruments are more sensitive to
light and, therefore, will improve Hubble's
observing efficiency significantly. It is able to
complete observations in a fraction of the time
that was needed with prior
generations of
Hubble instruments. The
space observatory today is
significantly
more powerful
than it ever has
been.
"We couldn't
be
more
thrilled with
the quality of
the images
from the new
Wide Field
Camera 3
(WFC3) and
repaired Advanced Camera for Surveys
(ACS), and the
spectra from
the Cosmic
Origins Spectrograph (COS) and the Space Telescope
Imaging Spectrograph (STIS)," said Keith
Noll, leader of a team at the Space Telescope
Science Institute in Baltimore, which planned
the early release observations. "The targets
we've selected to showcase the telescope reveal
the great range of capabilities in our newly
upgraded Hubble."
These results are compelling evidence of the
success of the STS-125 servicing mission in
May, which has brought the space observatory
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to the apex of its scientific performance. Two
new instruments, the WFC3 and COS, were
installed, and two others, the ACS and STIS,
were repaired at the circuit board level. Mission
scientists also announced that the Near Infrared
Camera and Multi-Object Spectrometer was
brought back into operation during the three
months of calibration and testing.
"On this mission we wanted to replenish
the 'tool kit' of Hubble instruments on which
scientists around the world rely to carry out their
cutting-edge research," said David Leckrone,
senior project scientist for Hubble at NASA's
Goddard Space Flight Center in Greenbelt, Md.
"Prior to this servicing mission, we had only
three unique instrument channels still working,
and today we have 13. I'm very proud to be
able to say, 'mission accomplished.' "
For the past three months, scientists and
engineers at the Space Telescope Science
Institute and Goddard have been focusing,
testing, and calibrating the instruments. Hubble
is one of the most complex space telescopes ever
launched, and the Hubble servicing mission
astronauts performed major surgery on the
19-year-old observatory's multiple systems.
This orbital verification phase was interrupted
briefly July 23 to observe Jupiter in the aftermath
of a collision with a suspected comet.
Hubble now enters a phase of full science
observations. The demand for observing time
will be intense. Observations will range from
studying the population of Kuiper Belt objects
at the fringe of our solar system to surveying
the birth of planets around other stars and
probing the composition and structure of
extrasolar planet atmospheres. There are
ambitious plans to take the deepest-ever
near-infrared portrait of the universe to reveal
never-before-seen infant galaxies that existed
when the universe was less than 500 million
years old. Other planned observations will
attempt to shed light on the behavior of dark
energy, a repulsive force that is pushing the
universe apart at an ever-faster rate.
The Hubble Space Telescope is a project of
international cooperation between NASA
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and the European Space Agency. Goddard
manages the telescope. The Space Telescope
Science Institute conducts Hubble science
operations. The institute is operated for
NASA by the Association of Universities for
Research in Astronomy, Inc. in Washington,
and is an International Year of Astronomy
2009 program partner. f

Meteorite Found on
Mars Yields Clues
About Planet's Past
(NASA/JPL) NASA's Mars Rover Opportunity
is investigating a metallic meteorite the size
of a large watermelon that is providing
researchers more details about the Red Planet's
environmental history.
The rock, dubbed "Block Island," is larger
than any other known meteorite on Mars.
Scientists calculate it is too massive to have
hit the ground without disintegrating unless
Mars had a much thicker atmosphere than it
has now when the rock fell. Atmosphere slows
the descent of meteorites. Additional studies
also may provide clues about how weathering
has affected the rock since it fell.
Initially,Opportunityhaddrivenapproximately
600 feet past the rock in a Mars region called
Meridiani Planum. An image the rover had
taken a few days earlier and stored was then
transmitted back to Earth. The image showed
the rock is approximately 2 feet in length,
half that in height, and has a bluish tint that
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distinguishes it from other rocks in the area.
The rover team decided to have Opportunity
backtrack for a closer look, eventually touching
Block Island with its robotic arm.
"There's no question that it is an iron-nickel
meteorite," said Ralf Gellert of the University
of Guelph in Ontario, Canada. Gellert is the
lead scientist for the rover's alpha particle
X-ray spectrometer, an instrument on the arm
used for identifying key elements in an object.
"We already investigated several spots that
showed elemental variations on the surface.
This might tell us if and how the metal was
altered since it landed on Mars."
The microscopic imager on the arm revealed
a distinctive triangular pattern in Block Island's
surface texture, matching a pattern common
in iron-nickel meteorites found on Earth.
"Normally this pattern is exposed when
the meteorite is cut, polished and etched
with acid," said Tim McCoy, a rover team
member from the Smithsonian Institution in
Washington. "Sometimes it shows up on the
surface of meteorites that have been eroded by
windblown sand in deserts, and that appears
to be what we see with Block Island."
Opportunity found a smaller iron-nickel
meteorite, called "Heat Shield Rock," in late
2004. At about a half ton or more, Block Island
is roughly 10 times as massive as Heat Shield
Rock and several times too big to have landed
intact without more braking than today's
Martian atmosphere could provide.
"Consideration of existing model results
indicates a meteorite this size requires a
thicker atmosphere," said rover team member
Matt Golombek of NASA's Jet Propulsion
Laboratory in Pasadena, Calif. "Either Mars
has hidden reserves of carbon-dioxide ice that
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can supply large amounts of carbon-dioxide
gas into the atmosphere during warm periods
of more recent climate cycles, or Block Island
fell billions of years ago."
Spectrometer observations have already
identified variations in the composition of
Block Island at different points on the rock's
surface. The differences could result from
interaction of the rock with the Martian
environment, where the metal becomes more
rusted from weathering with longer exposures
to water vapor or liquid.
"We have lots of iron-nickel meteorites on
Earth. We're using this meteorite as a way
to study Mars," said Albert Yen, a rover team
member at JPL. "Before we drive away from
Block Island, we intend to examine more targets
on this rock where the images show variations
in color and texture. We're looking to see how
extensively the rock surface has been altered,
which helps us understand the history of the
Martian climate since it fell."
When the investigation of Block Island
concludes, the team plans to resume driving
Opportunity on a route from Victoria Crater,
which the rover explored for two years, toward
the much larger Endeavour Crater. Opportunity
has covered nearly G of the 12-mile route
plotted for safe travel to Endeavour since the
rover left Victoria nearly a year ago. f
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NASA's Spitzer Sees
the Cosmos Through
'Warm' Infrared Eyes
(NASA/SSC) NASA's Spitzer Space Telescope
is starting a second career and taking its first
shots of the cosmos since warming up.
The infrared telescope ran out of coolant May
15, 2009, more than 5H years after launch. It
has since warmed to a still-frosty 30° Kelvin
(about -406°F).
New images taken with two of Spitzer's
infrared detector channels, two that work at
the new, warmer temperature, demonstrate
the observatory remains a powerful tool for
probing the dusty universe. The images show a
bustling star-forming region, the remains of a
star similar to the sun, and a swirling galaxy lined
with stars.
"The performance of
the two short
wavelength
channels of
Spitzer's infrared array camera is essentially unchanged
from what it
was before the
observatory's
liquid helium
was exhausted," said Doug
Hudgins, the
Spitzer program scientist at NASA Headquarters. "To put that in perspective, that means
Spitzer's sensitivity at those wavelengths is
still roughly the same as a 30-meter groundbased telescope. These breathtaking images
demonstrate Spitzer will continue to deliver
world-class imagery and science during its
warm mission."
The first of three images shows a cloud
bursting with stars in the Cygnus region of
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our Milky Way galaxy. Spitzer's infrared eyes
peer through and see dust, revealing young
stars tucked in dusty nests. A second image
shows a nearby dying star, a planetary nebula
called NGC 4361, which has outer layers that
expand outward in the rare form of four jets.
The last picture is of a classic spiral galaxy
called NGC 4145, located approximately 68
million light-years from Earth.
"With Spitzer's remaining shorter-wavelength
bands, we can continue to see through the dust
in galaxies and get a better look at the overall
populations of stars," said Robert Hurt, imaging
specialist for Spitzer at NASA's Spitzer Science
Center at the California Institute of Technology.
"All stars are equal in the infrared."
Since its launch from Cape Canaveral, on Aug.
25, 2003, Spitzer has made many discoveries.
They include planet-forming disks around stars,
the composition of the material making up
comets,hidden
black holes,
galaxies billions of lightyears away and
more.
Perhaps the
most revolutionary and
surprising
Spitzer finds
involve planets
around other
stars, called
exoplanets. In
2005, Spitzer
detected the
first photons of light from an exoplanet. In
a clever technique, now referred to as the
secondary-eclipse method, Spitzer was able
to collect the light of a hot, gaseous exoplanet
and learn about its temperature. Later detailed
studies revealed more about the composition
and structure of the atmospheres of these
exotic worlds.
Warm Spitzer will address many of the
same science questions as before. It also will
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tackle new projects, such as refining estimates
of Hubble's constant, or the rate at which
our universe is stretching apart; searching
for galaxies at the edge of the universe;
characterizing more than 700 near-Earth
objects, or asteroids and comets with orbits
that pass close to our planet; and studying the
atmospheres of giant gas planets expected to be
discovered soon by NASA's Kepler mission.
As during the cold Spitzer mission, these
and the other programs are selected by a
competition in which scientists from around
the world are invited to participate.
Spitzer officially began its warm science
mission on July 27, 2009. The new pictures
were taken while the telescope was being recommissioned on July 18 (NGC 4145, NGC
4361) and July 21 (Cygnus).
JPL 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. Spitzer's infrared
array camera, which made the observations,
was built by NASA's Goddard Space Flight
Center. The instrument's principal investigator
is Giovanni Fazio of the Harvard-Smithsonian
Center for Astrophysics. f
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itself. The other possibility is that a "trigger"
from some external source, like radiation from
a massive star or a shock from a supernova,
initiates the collapse. Some previous studies
have noted a combination of triggering
mechanisms in effect.
By combining observations of the starforming cloud Cepheus B from the Chandra
X-ray Observatory and the Spitzer Space
Telescope, researchers have taken an important
step in addressing this question. Cepheus B
is a cloud of mainly cool molecular hydrogen

Trigger-Happy Star
Formation
(NASA/SSC) A new study from two of
NASA's Great Observatories provides fresh
insight into how some stars are born, along
with a beautiful new image of a stellar nursery
in our Milky Way galaxy. The research shows
that radiation from massive stars may trigger
the formation of many more stars than
previously thought.
While astronomers have long understood that
stars and planets form from the collapse of a
cloud of gas, the question of the main causes
of this process has remained open.
One option is that the cloud cools, gravity
gets the upper hand, and the cloud falls in on

located about 2,400 light years from Earth.
There are hundreds of very young stars inside
and around the cloud, ranging from a few
million years old outside the cloud to less than
a million in the interior, making it an important
testing ground for star formation.
"Astronomers have generally believed that
it's somewhat rare for stars and planets to be
triggered into formation by radiation from
massive stars," said Konstantin Getman of
Penn State University, University Park, Pa., lead
author of the study. "Our new result shows
this belief is likely to be wrong."
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This particular type of triggered star
formation had previously been seen in small
populations of a few dozen stars, but the
latest result is the first time it has been clearly
observed in a rich population of several
hundred stars.
While slightly farther away than the famous
Orion star-forming region, Cepheus B is
at a better orientation for astronomers to
observe the triggering process. The Chandra
observations allowed the astronomers to pick
out young stars within and around Cepheus
B. Young stars have turbulent interiors that
generate highly active magnetic fields, which,
in turn, produce strong and identifiable X-ray
signatures.
The Spitzer data revealed whether the
young stars have a disk of material (known
as "protoplanetary" disks) around them.
Since they only exist in very young systems
where planets are still forming, the presence
of protoplanetary disks, or lack thereof, is an
indication of the age of a star system.
The new study suggests that star formation
in Cepheus B is mainly triggered by radiation
from one bright, massive star outside the
molecular cloud. According to theoretical
models, radiation from this star would drive
a compression wave into the cloud-triggering
star formation in the interior, while evaporating
the cloud's outer layers. The Chandra-Spitzer
analysis revealed slightly older stars outside the
cloud, and the youngest stars with the most
protoplanetary disks in the cloud interior,
exactly what is predicted from the triggered
star formation scenario.
"We essentially see a wave of star and planet
formation that is rippling through this cloud,"
said co-author Eric Feigelson, also of Penn
State. "It's clear that we can learn a lot about
stellar nurseries by combining data from these
two Great Observatories."
A paper describing these results was published
in the July 10 issue of the Astrophysical Journal.
The team of astronomers that worked with
Getman and Feigelson also included Kevin
Luhman and Gordon Garmire from Penn
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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.
State; Aurora Sicilia-Aguilar from Max-PlanckInstitut fur Astronomie in Germany; and
Junfeng Wang from Harvard-Smithsonian
Center for Astrophysics , Cambridge,
Massachusetts.
NASA's Marshall Space Flight Center in
Huntsville, Alabama, manages the Chandra
program for NASA's Science Mission
Directorate in Washington, D.C. The
Smithsonian Astrophysical Observatory
controls Chandra's science and flight operations
from Cambridge, Mass. NASA's Jet Propulsion
Laboratory, Pasadena, California, 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 in
Pasadena. Caltech manages JPL for NASA.
The Spitzer observations were taken during
the observatory's "cold" mission, before its
coolant ran out and it began operating at a
warmer temperature. f
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Planet Smash-Up
Sends Vaporized
Rock, Hot Lava Flying
(NASA/SSC) NASA's Spitzer Space Telescope
has found evidence of a high-speed collision
between two burgeoning planets around a
young star.
Astronomers say that two rocky bodies, one
as least as big as our moon and the other at
least as big as Mercury, slammed into each
other within the last few thousand years or
so, not long ago by cosmic standards. The
impact destroyed the smaller body, vaporizing
huge amounts of rock and flinging massive
plumes of hot lava into space.
Spitzer's infrared detectors were able to pick
up the signatures of the vaporized rock, along
with pieces of refrozen lava, called tektites.
"This collision had to be huge and incredibly
high-speed for rock to have been vaporized
and melted," said Carey M. Lisse of the
Johns Hopkins University Applied Physics
Laboratory, Laurel, Md., lead author of a new
paper describing the findings in the Aug. 20
issue of the Astrophysical Journal. "This is a
really rare and short-lived event, critical in the
formation of Earth-like planets and moons.
We're lucky to have witnessed one not long
after it happened."
Lisse and his colleagues say the cosmic crash
is similar to the one that formed our moon
more than 4 billion years ago, when a body
the size of Mars rammed into Earth.
"The collision that formed our moon would

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/

have been tremendous, enough to melt the
surface of Earth," said co-author Geoff Bryden
of NASA's Jet Propulsion Laboratory. "Debris
from the collision most likely settled into a
disk around Earth that eventually coalesced
to make the moon. This is about the same
scale of impact we're seeing with Spitzer, we
don't know if a moon will form or not, but
we know a large rocky body's surface was red
hot, warped and melted."
Our solar system's early history is rich with
similar tales of destruction. Giant impacts
are thought to have stripped Mercury of
its outer crust, tipped Uranus on its side
and spun Venus backward, to name a few
examples. Such violence is a routine aspect
of planet building. Rocky planets form and
grow in size by colliding and sticking together,
merging their cores and shedding some of their
surfaces. Though things have settled down in
our solar system today, impacts still occur, as
was observed last month after a small space
object crashed into Jupiter.
Lisse and his team observed a star called
HD 172555, which is about 12 million years
old and located about 100 light-years away
in the far southern constellation Pavo, or the
Peacock (for comparison, our solar system is
4.5 billion years old). The astronomers used an
instrument on Spitzer, called a spectrograph,
to break apart the star's light and look for
fingerprints of chemicals, in what is called a
spectrum. What they found was very strange.
"I had never seen anything like this before," said
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Lisse. "The spectrum was very unusual."
After careful analysis, the researchers
identified lots of amorphous silica, or essentially
melted glass. Silica can be found on Earth in
obsidian rocks and tektites. Obsidian is black,
shiny volcanic glass. Tektites are hardened
chunks of lava that are thought to form when
meteorites hit Earth.
Large quantities of orbiting silicon monoxide
gas were also detected, created when much
of the rock was vaporized. In addition,
the astronomers found rocky rubble that
was probably flung out from the planetary
wreck.
The mass of the dust and gas observed suggests
the combined mass of the two charging bodies
was more than twice that of our moon.
Their speed must have been tremendous as
well, the two bodies would have to have been
traveling at a velocity relative to each other of
at least 10 kilometers per second (about 22,400
miles per hour) before the collision.
Spitzer has witnessed the dusty aftermath
of large asteroidal impacts before, but did not
find evidence for the same type of violence,
melted and vaporized rock sprayed everywhere.
Instead, large amounts of dust, gravel, and
boulder-sized rubble were observed, indicating
the collisions might have been slower-paced.
"Almost all large impacts are like stately, slowmoving Titanic-versus-the-iceberg collisions,
whereas this one must have been a huge fiery
blast, over in the blink of an eye and full of
fury," said Lisse. f
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Friends of The
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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
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.

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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Cassini Reveals New
Ring Quirks
(NASA/JPL) NASA scientists are marveling
over the extent of ruffles and dust clouds
revealed in the rings of Saturn during the
planet's equinox in August. Scientists once
thought the rings were almost completely flat,
but new images reveal the heights of some
newly discovered bumps in the rings are as
high as the Rocky Mountains.
"It's like putting on 3-D glasses and seeing
the third dimension for the first time," said
Bob Pappalardo, Cassini project scientist at
NASA's Jet Propulsion Laboratory. "This is
among the most important events Cassini
has shown us."
On Aug. 11, sunlight hit Saturn's rings exactly
edge-on, performing a celestial magic trick that
made them all but disappear. The spectacle
occurs twice during each orbit Saturn makes
around the sun, which takes approximately
29.7 Earth years.
For about a week, scientists used the Cassini
orbiter to look at puffy parts of Saturn's rings
caught in white glare from the low-angle
lighting. Scientists have known about vertical
clumps sticking out of the rings in a handful
of places, but they could not directly measure
the height and breadth of the undulations
and ridges until Saturn's equinox revealed
their shadows.
"The biggest surprise was to see so many
places of vertical relief above and below the
otherwise paper-thin rings," said Linda Spilker,
deputy project scientist at JPL. "To understand
what we are seeing will take more time, but
the images and data will help develop a more
complete understanding of how old the rings
might be and how they are evolving." The
chunks of ice that make up the main rings
spread out 85,000 miles from the center of
Saturn, but they had been thought to be only
around 30 feet thick in the main rings, known
as A, B, C, and D.
In the new images, particles seemed to pile
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up in vertical formations in each of the rings.
Rippling corrugations, previously seen by
Cassini to extend approximately 500 miles
in the innermost D ring, appear to undulate
out to a total of 11,000 miles through the
neighboring C ring to the B ring.
"We thought the plane of the rings was
no taller than two stories of a modern-day

building and instead we've come across walls
more than 2 miles high," said Carolyn Porco,
Cassini imaging team leader at the Space Science
Institute in Boulder, Colo. "Isn't that the most
outrageous thing you could imagine? It truly
is like something out of science fiction."
Scientists also were intrigued by bright streaks
in two different rings that appear to be clouds
of dust kicked up in collisions between small
space debris and ring particles. Understanding
the rate and locations of impacts will help
build better models of contamination and
erosion in the rings and refine estimates of
their age.
At the same time Cassini was snapping
visible-light photographs of Saturn's rings, the
Composite Infrared Spectrometer instrument
was taking the rings' temperatures. During
equinox, the rings cooled to the lowest
temperature ever recorded. The A ring
dropped down to a frosty -382°F. Studying
ring temperatures at equinox will help
scientists better understand the sizes and other
characteristics of the ring particles. 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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Sky
Calendar

November

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

Planet
Constellation
Transit
Pluto
Sagittarius
2:26 pm (32°)
Ceres
Libra
11:15 am (39°)
Eris
Cetus
9:56 am (46°)
MakeMake Coma Berenices 8:56 am (78°)
All times are Pacific Standard Time. Rise Haumea Boötes
10:04 am (69°)
and set times are for the astronomical horizon
All Dwarf Planets require a telescope. Ceres
at Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is too close in direction to the of Neptune can also be referred to as Plutoids.
sun to be visible. Superior conjunction (far Eris ("EE-ris"), MakeMake (mah-keh-mahside of the sun) occurs on November 5.
keh) and Haumea, like most Plutoids, require
Venus. Venus is in the east before sunrise. a professional sized telescope. Transit times
It now rising about an hour before the and altitudes (from Las Vegas) are when the
sun and difficult to observe. It will reach object is at its highest in the southern sky.
superior conjunction on the far side of the Each will appear slightly lower in the sky
from Reno. f
sun in January.
Mars. Mars, in Cancer, is rising after 10 pm.
Look for the last quarter moon near Mars
on the night of November 8. Still on the far
side of the sun, it appears in telescope about
N of its largest possible apparent size.
Jupiter. Jupiter, in the constellation of
Capricornus, is very bright in the southwest
in the early evening. Look for the waxing
crescent moon near Jupiter early on the
evening of November 22 as the planet will
be setting shortly after 10 pm.
Saturn. Saturn, in Virgo, is rising in the east
about four hours before the sun. Look
for the waning crescent moon to rise
shortly before Saturn on the morning of
November 12.
Uranus. Uranus, near the Aquarius-Pisces
border, is in the south during the early
evening. The waxing gibbous moon will
be to the right of Uranus on the evening
of November 25.
Neptune. Neptune, in Capricornus, can be
found in the evening sky about 5° east of
Jupiter.

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.
Full Moon
Last quarter
New Moon
First quarter
Full Moon

Nov. 2
Nov. 9
Nov. 16
Nov. 24
Dec. 1

11:14 am pst
7:56 am
11:14 pm
1:39 pm
11:30 pm

Apogee
Perigee
Apogee

Oct. 25
Nov. 6
Nov. 22

4:19 pm pdt
11:31 pm pst
12:08 pm
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2009
The Sun

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
6:04 am pst
6:07
6:10
6:13
6:16
6:19
6:22
6:25
6:28
6:31
6:33

Sunset
4:44 pm pst
4:41
4:39
4:36
4:34
4:32
4:30
4:29
4:28
4:27
4:26
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Day
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Mon.

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 1. 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 October 31.
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.

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
6:28 am pst
6:30
6:35
6:38
6:41
6:45
6:48
6:51
6:55
6:58
7:00

Sunset
4:57 pm pst
4:54
4:51
4:48
4:45
4:43
4:41
4:39
4:38
4:37
4:36

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

2:00 AM PDT
becomes
1:00 AM PST
Sunday, November 1
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.
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. f

Now Playing
In Las Vegas

In Reno

Astronaut
and

Extreme
Planets

Stargazing

and

Saturday Matinee
The Little Star that Could

Dinosaurs
Alive

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, Dorothy Gallagher, Ronald Knecht, Kevin Page, Dr. Ray Rawson,
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/

