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Stormy North
(NASA/JPL/SSI) The weather forecast for
Saturn's north pole: storms. Lots and lots of
storms. Here, the area within Saturn's north
polar hexagon is shown to contain myriad
storms of various sizes, not the least of which
is the remarkable and imposing vortex situated
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over the planet's north pole.
The north polar hexagon was first observed
by Voyager.
This view is centered on Saturn's north pole.
North is up and rotated 33 degrees to the left.
The image was taken with the Cassini spacecraft
wide-angle camera on June 14, 2013 using
a spectral filter sensitive to wavelengths of
near-infrared light centered at 752 nanometers
(visible light is from 400 to 700 nm).
The view was obtained at a distance of
approximately 476,000 miles from Saturn
and at a Sun-Saturn-spacecraft, or phase,
angle of 45 degrees. The image scale is 26
miles per pixel.
The CassiniHuygens mission is a
cooperative project of
NASA, the European
Space Agency and the
Italian Space Agency.
The Jet Propulsion
Laboratory,
a division of the
California Institute
of Technology in
Pasadena, manages
the mission for
NA S A ' s S c i e n ce
Mission Directorate
in Washington. The
Cassini orbiter and
its two onboard
cameras
were
designed, developed
and assembled at JPL.
The imaging team is
based at the Space
Science Institute,
Boulder, Colo. f
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Images of Earth Taken
by Distant Spacecraft
(NASA/JPL) Color and black-andwhite images of Earth taken by two NASA
interplanetary spacecraft on July 19 show our
planet and its moon as bright beacons from
millions of miles away in space.
NASA's Cassini spacecraft captured the color
images of Earth and the moon from its perch
in the Saturn system nearly 900 million miles
(1.5 billion kilometers) away. MESSENGER,
the first probe to orbit Mercury, took a
black-and-white image from a distance of 61
million miles (98 million kilometers) as part
of a campaign to search for natural satellites
of the planet.

In the Cassini images Earth and the moon
appear as mere dots, Earth a pale blue and the
moon a stark white, visible between Saturn's
rings. It was the first time Cassini's highestresolution camera captured Earth and its
moon as two distinct objects.
It also marked the first time people on Earth
had advance notice their planet's portrait was
being taken from interplanetary distances.
NASA invited the public to celebrate by finding
Saturn in their part of the sky, waving at the
ringed planet and sharing pictures over the
onOrbit is made available to all K-12
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Internet. More than 20,000 people around
the world participated.
"We can't see individual continents or people
in this portrait of Earth, but this pale blue dot
is a succinct summary of who we were on
July 19," said Linda Spilker, Cassini project
scientist, at NASA's Jet Propulsion Laboratory
in Pasadena, Calif. "Cassini's picture reminds
us how tiny our home planet is in the vastness
of space, and also testifies to the ingenuity of
the citizens of this tiny planet to send a robotic
spacecraft so far away from home to study
Saturn and take a look-back photo of Earth."
Pictures of Earth from the outer solar system
are rare because from that distance, Earth
appears very close to our sun. A camera's
sensitive detectors can be damaged by looking
directly at the sun, just as a human being can
damage his or her retina by doing the same.
Cassini was able to take this image because the
sun had temporarily moved behind Saturn
from the spacecraft's point of view and most
of the light was blocked.
A wide-angle image of Earth will become
part of a multi-image picture, or mosaic, of
Saturn's rings, which scientists are assembling.
This image is not expected to be available for
several weeks because of the time-consuming
challenges involved in blending images taken
in changing geometry and at vastly different
light levels, with faint and extraordinarily
bright targets side by side.
"It thrills me to no end that people all over
the world took a break from their normal
activities to go outside and celebrate the
interplanetary salute between robot and maker
that these images represent," said Carolyn
Porco, Cassini imaging team lead at the Space
Science Institute in Boulder, Colo. "The whole
event underscores for me our 'coming of age'
as planetary explorers."
In the MESSENGER image, Earth and the
moon are less than a pixel, but appear very
large because they are overexposed. Long
exposures are required to capture as much
light as possible from potentially dim objects.
Consequently, bright objects in the field of view

2013

onOrbit

Page 5

NASA's Hubble Finds
a True Blue Planet

become saturated and appear artificially large.
"That images of our planet have been
acquired on a single day from two distant
solar system outposts reminds us of this
nation's stunning technical accomplishments
in planetary exploration," said MESSENGER
Principal Investigator Sean Solomon of
Columbia University's Lamont-Doherty Earth
Observatory in Palisades, N.Y. "And because
Mercury and Saturn are such different outcomes
of planetary formation and evolution, these
two images also highlight what is special about
Earth. There's no place like home."
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. JPL designed,
developed and assembled the Cassini
orbiter and its two onboard cameras. The
Johns Hopkins University Applied Physics
Laboratory in Laurel, Md., designed and built
MESSENGER, a spacecraft developed under
NASA's Discovery Program. NASA's Marshall
Space Flight Center in Huntsville,Ala., manages
the program for the agency's Science Mission
Directorate in Washington. JPL and APL
manage their respective missions for NASA.
The California Institute of Technology in
Pasadena manages JPL for NASA. f

(NASA/STScI) Astronomers using NASA's
Hubble Space Telescope have deduced the actual
visible-light color of a planet orbiting another
star 63 light-years away.
If seen directly it would look like a "deep
blue dot," reminiscent of Earth's color as seen
from space. But that's where all comparison
ends. The planet's daytime atmosphere is
nearly 2,000° Fahrenheit, and it possibly rains
glass, sideways, in howling 4,500-mile-perhour winds.
The cobalt blue color doesn't come from the
reflection of a tropical ocean, but rather from
a hazy blow-torched atmosphere and perhaps
from high clouds laced with silicate particles.
The condensation temperature of silicates
could form very small drops of glass that
would scatter blue light more than red light.

The turbulent alien world, cataloged HD
189733b, is one of the nearest exoplanets to
Earth that can be seen crossing the face of its
star. It has been intensively studied by Hubble
and other observatories, and its atmosphere
is dramatically changeable and exotic.
The observations yield new insights into the
chemical composition and cloud structure of a
bizarre "hot Jupiter" class planet, which orbits
precariously close to its parent star.
Clouds often play key roles in planetary
atmospheres, and detecting the presence
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and importance of clouds in hot Jupiters is
crucial, say researchers. "We obviously don't
know much on the physics and climatology
of silicate clouds, so we are exploring a new
domain of atmospheric physics," said team
member Frederic Pont of the University
of Exeter, South West England, the United
Kingdom.
The team used Hubble's Space Telescope
Imaging Spectrograph to measure changes in
the color of light from the planet before, during,
and after the passage of the planet behind the
parent star. This technique is possible because
the planet's orbit is tilted edge-on as viewed
from Earth; therefore, it routinely passes in
front of and then behind the star.
Hubble measured a small drop in light,
about one part in 10,000, when the planet
went behind the star, and a slight change in
the color of the light, too. "We saw the light

The Astronomical
Society of Nevada
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becoming less bright in the blue, but not in
the green or the red. This means that the
object that disappeared is blue because light
was missing in the blue, but not in the red
when it was hidden," said Pont.
The team's study was published online July
11 and appeared in the August 1 issue of the
Astrophysical Journal Letters.
Earlier observations have reported evidence
for the scattering of blue light on the planet.
But this most recent Hubble observation gives
confirming evidence, said the researchers.
The planet HD 189733b was discovered in
2005. At a distance of only 2.9 million miles
from its parent star, the planet is so close that
it is gravitationally "tidally locked" so that one
side always faces the star and the other side
is always dark.
In 2007 NASA's Spitzer Space Telescope
measured the infrared light, or heat, from the
planet. This observation produced one of the
first-ever temperature maps of an exoplanet.
The map shows that the dayside and night-side
temperatures differ by about 500° Fahrenheit.
This temperature difference should cause fierce
winds to roar from the daytime to nighttime
side. The complementary visible-light Hubble
observations reduce contamination from
the planet's own hot glow, and focus on
atmospheric composition.
Pont cautions that it's difficult to know exactly
what causes the color of a planet's atmosphere,
even for solar system planets. For example,
Jupiter is reddish due to unknown colorcarrying molecules. Venus does not reflect
ultraviolet (UV) light due to an unknown
UV absorber in the atmosphere.
Earth looks blue from space because the
oceans absorb red and green wavelengths
more strongly than blue light. In addition,
the oceans reflect Earth's blue sky where
the shorter blue wavelengths of sunlight are
selectively scattered by atmospheric oxygen
and nitrogen molecules in a process called
Rayleigh scattering. f
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Link Between Stars'
Ages and Their Orbits
in Dense Cluster
(NASA/STScI) Astronomers using NASA's
Hubble Space Telescope have for the first time
linked two distinct populations of stars in an
ancient globular star cluster to their unique
orbital dynamics, offering proof that the stars
do not share the same birth date.
The analysis of the globular cluster 47 Tucanae
shows that the two populations differ in age
by less than 100 million years. The cluster
resides roughly 16,700 light-years away in the
southern constellation Tucana.

Researchers, led by Harvey Richer of the
University of British Columbia in Vancouver,
combined recent Hubble observations with
eight years' worth of data from the telescope's
archive to determine the motions of the stars
in this cluster.
Previous spectroscopic studies revealed that
many globular clusters contain stars of varying
chemical compositions, suggesting multiple
episodes of star birth. This Hubble analysis,
however, goes a step further, adding the stars'
orbital motion to the analysis.
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"When analyzing the motions of stars, the
longer the time baseline for observations,
the more accurately we can measure their
motion," Richer explained. "These data are so
good, we can actually see for the first time the
individual motions of the stars in the cluster.
The data offer detailed evidence to help us
understand how various stellar populations
formed in such clusters."
The Milky Way's globular clusters are the
surviving relics from our galaxy's formation.
They offer insights into the early history of
our galaxy. 47 Tucanae is 10.5 billion years
old and one of the brightest of our galaxy's
more than 150 globular clusters. The cluster
measures about 120 light-years wide.
Richer and his team used Hubble's Advanced
Camera for Surveys in 2010
to observe the cluster. They
combined those observations
with 754 archival images
to accurately measure the
changes in positions of more
than 30,000 stars. Using these
data, they could discern how
fast the stars are moving.
The team also measured the
stellar luminosities as well as
temperatures.
This stellar archaeology
identified the two distinct
populations of stars. The
first consists of redder stars,
which are older, less chemically
enriched, and in random,
circularized orbits. The second population
comprises bluer stars, which are younger,
more chemically enhanced, and in more
elliptical orbits.
"The redder generation, which is deficient in
heavier elements, reflects the initial motion of
the gas that formed the cluster," Richer said.
"These stars have retained a memory of their
original motion."
After the most massive of these stars
completed their stellar evolution, they expelled
gas enriched with heavier elements back into
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the cluster. This gas collided with other gas and
formed a second, more chemically enriched
generation of stars that was concentrated
towards the cluster center. Slowly over time
these stars have been moving outwards, putting
them on more radial orbits.
This discovery is not the first for Hubble
in revealing multiple generations of stars in
globular clusters. In 2007 Hubble researchers
found three generations of stars in the massive
globular cluster NGC 2808. Richer's team,
however, linked stellar dynamics to separate
populations for the first time. Finding multiple
stellar populations in globular clusters has
deep cosmological implications. Astronomers
need to solve future enigmas of these multiple
generations to better understand how stars
formed in distant galaxies in the early universe.
The team's results are published in the July 1
issue of The Astrophysical Journal Letters. f

A Beautiful End to a
Star's Life
(NASA/CXC) Stars like the Sun can become
remarkably photogenic at the end of their
life. A good example is NGC 2392, which is
located about 4,200 light years from Earth.
NGC 2392, (nicknamed the "Eskimo Nebula")
is what astronomers call a planetary nebula.
This designation, however, is deceiving because
planetary nebulas actually have nothing to do
with planets. The term is simply a historic
relic since these objects looked like planetary
disks to astronomers in earlier times looking
through small optical telescopes.
Instead, planetary nebulas form when a
star uses up all of the hydrogen in its core,
an event our Sun will go through in about
five billion years. When this happens, the
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star begins to cool and expand, increasing its
radius by tens to hundreds of times its original
size. Eventually, the outer layers of the star
are carried away by a 50,000 kilometer per
hour wind, leaving behind a hot core. This
hot core has a surface temperature of about
50,000° Celsius, and is ejecting its outer layers
in a much faster wind traveling six million
kilometers per hour. The radiation from the
hot star and the interaction of its fast wind
with the slower wind creates the complex
and filamentary shell of a planetary nebula.
Eventually the remnant star will collapse to
form a white dwarf star.
Now days, astronomers using space-based
telescopes are able to observe planetary nebulas
such as NGC 2392 in ways their scientific
ancestors probably could never imagine. This
composite image of NGC 2392 contains X-ray
data from NASA's Chandra X-ray Observatory in
purple showing the location of million-degree
gas near the center of the planetary nebula.
Data from the Hubble Space Telescope show,
colored red, green, and blue, the intricate pattern
of the outer layers of the star that have been
ejected. The comet-shaped filaments form
when the faster wind and radiation from the
central star interact with cooler shells of dust
and gas that were already ejected by the star.
The observations of NGC 2392 were part
of a study of three planetary nebulas with hot
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gas in their center. The Chandra data show
that NGC 2392 has unusually high levels of
X-ray emission compared to the other two.
This leads researchers to deduce that there is
an unseen companion to the hot central star
in NGC 2392. The interaction between a
pair of binary stars could explain the elevated
X-ray emission found there. Meanwhile, the
fainter X-ray emission observed in the two
other planetary nebulas in the sample, IC 418
and NGC 6826, is likely produced by shock
fronts (like sonic booms) in the wind from
the central star. A composite image of NGC
6826 was included in a gallery of planetary
nebulas released in 2012.
A paper describing these results is available
online and was published in the April 10th,
2013 issue of The Astrophysical Journal. The
first author is Nieves Ruiz of the Instituto
de Astrofísica de Andalucía (IAA-CSIC) in
Granada, Spain, and the other authors are
You-Hua Chu, and Robert Gruendl from
the University of Illinois, Urbana; Martín
Guerrero from the Instituto de Astrofísica de
Andalucía (IAA-CSIC), and Ralf Jacob,Detlef
Schönberner and Matthias Steffen from the
Leibniz-Institut Für Astrophysik (AIP) in
Potsdam, Germany.
NASA's Marshall Space Flight Center in
Huntsville,Ala., manages the Chandra program
for NASA's Science Mission Directorate in
Washington. The Smithsonian Astrophysical
Observatory controls Chandra's science and
flight operations from Cambridge, Mass. f

Hubble Finds
'Smoking Gun' After
Gamma-Ray Blast
(NASA/STScI) NASA's Hubble Space
Telescope has provided the strongest evidence
yet that short-duration gamma-ray bursts are
triggered by the merger of two small, superdense stellar objects, such as a pair of neutron
stars or a neutron star and a black hole.
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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.
The definitive evidence came from Hubble
observations in near-infrared light of the
fading fireball produced in the aftermath of a
short gamma-ray burst (GRB). The afterglow
reveals for the first time a new kind of stellar
blast called a kilonova, an explosion predicted
to accompany a short-duration GRB.
A kilonova is about 1,000 times brighter
than a nova, which is caused by the eruption
of a white dwarf. Such a stellar blast, however,
is only 1/10th to 1/100th the brightness of a
typical supernova, the self-detonation of a
massive star.
Gamma-ray bursts are mysterious flashes
of intense high-energy radiation that appear
from random directions in space. Shortduration blasts last at most a few seconds, but
they sometimes generate faint afterglows in
visible and near-infrared light that continue
for several hours or days.
The afterglows have helped astronomers
determine that GRBs lie in distant galaxies.
The cause of short-duration GRBs, however,
remains a mystery. The most popular
theory is that astronomers are witnessing the
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energy released as two compact objects crash
together. But, until now, astronomers have
not gathered enough strong evidence to prove
it, say researchers.
A team of researchers led by Nial Tanvir of
the University
of Leicester
in the United
Kingdom has
used Hubble to
study a recent
short-duration
burst in nearinfrared
light.
The
observations
revealed
the fading
afterglow of
a kilonova
explosion,
providing the
"smoking gun"
evidence for the merger hypothesis.
"This observation finally solves the mystery of
the origin of short gamma-ray bursts," Tanvir
said. "Many astronomers, including our group,
have already provided a great deal of evidence
that long-duration gamma-ray bursts (those
lasting more than two seconds) are produced
by the collapse of extremely massive stars. But
we only had weak circumstantial evidence that
short bursts were produced by the merger of
compact objects. This result now appears
to provide definitive proof supporting that
scenario."
Astrophysicists have predicted that shortduration GRBs are created when a pair of
super-dense neutron stars in a binary system

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
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October

spiral together. This event happens as the system
emits gravitational radiation, tiny ripples in the
fabric of space-time. The energy dissipated by
the waves causes the two objects to sweep closer
together. In the final milliseconds, as the two
objects merge,
the death
spiral kicks
out hig hly
r a d i o a c t ive
material.
This material
heats up and
expands,
emitting a
burst of light.
This powerful
kilonova blast
emits as much
visible and
near-infrared
light ever y
second as the
Sun does every few years. A kilonova lasts
for about a week.
In a recent science paper Jennifer Barnes and
Daniel Kasen of the University of California,
Berkeley, and the Lawrence Berkeley National
Laboratory presented new calculations
predicting how kilonovas should look. They
predicted that the same hot plasma producing
the radiation will also act to block the visible
light, causing the gusher of energy from the
kilonova to flood out in near-infrared light
over several days.
An unexpected opportunity to test this
model came on June 3 when NASA's Swift
Space Telescope picked up the extremely bright
gamma-ray burst, cataloged as GRB 130603B,
in a galaxy located almost 4 billion light-years
away. Although the initial blast of gamma
rays lasted just one-tenth of a second, it was
roughly 100 billion times brighter than the
subsequent kilonova flash.
The visible-light afterglow was detected at
the William Herschel Telescope and its distance
was determined with the Gran Telescopio
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or more (checks made payable to: CSN
Foundation, Inc.) to:

Canarias, both located in the Canary Islands.
"We quickly realized this was a chance to
test Barnes' and Kasen's new theory by using
Hubble to hunt for a kilonova in near-infrared
light," Tanvir said. The calculations suggested
that the light would most likely be brightest in
near-infrared wavelengths about 3 to 11 days
after the initial blast. The researchers needed
to act quickly before the light faded, so they
requested Director's Discretionary Observing
Time with Hubble's Wide Field Camera 3.
On June 12-13 Hubble searched the location
of the initial burst, spotting a faint red
object. An independent analysis of the data
from another research team confirmed the
detection. Subsequent Hubble observations
three weeks later, on July 3, revealed that the
source had faded away, therefore providing
the key evidence it was the fireball from an
explosive event.
"Previously, astronomers had been looking
at the aftermath of short-period bursts largely
in optical light, and were not really finding
anything besides the light of the gamma-ray
burst itself," explained Andrew Fruchter of the
Space Telescope Science Institute in Baltimore,
Md., a member of Tanvir's research team.
"But this new theory predicts that when you
compare near-infrared and optical images of
a short gamma-ray burst about a week after
the blast, the kilonova should pop out in the
infrared, and that's exactly what we're seeing."
In addition to confirming the nature of
short GRBs, the discovery has two important

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.
implications. First, the origin of many heavy
chemical elements in the universe, including
gold and platinum, has long been a puzzle.
Kilonovas are predicted to form such elements
in abundance, spraying them out into space
where they could become part of future
generations of stars and planets.
Second, the mergers of compact objects are
also expected to emit intense gravitational
waves, first predicted by Albert Einstein.
Gravity waves have not yet been discovered,
but new instruments under development may
make the first detections within a few years.
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"Now it seems that by hunting for kilonovas,
astronomers may be able to tie together
the events giving rise to both phenomena,"
Tanvir said.
The team's results appeared online on Aug.
3 in the journal Nature. f

Hubble Finds New
Neptune Moon
(NASA/STScI) NASA's Hubble Space
Telescope has discovered a new moon orbiting
the distant blue-green planet Neptune. This
brings the number of known satellites circling
the giant planet to 14.

The body is estimated to be no
more than 12 miles across, making
it the smallest known moon in the
Neptunian system. It's so small
that it escaped detection by NASA's
Voyager 2 spacecraft, which flew by
Neptune in 1989 and surveyed the
planet's system of moons and rings.
Mark Showalter of the SETI
Institute in Mountain View, Calif.,
discovered the moon on July 1,
while studying the faint ring-arcs of
Neptune. "The moons and arcs orbit
very quickly, so we had to devise a
way to follow their motion in order
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to bring out the details of the system," he said.
"It's the same reason a sports photographer
tracks a running athlete, the athlete stays in
focus, but the background blurs."
On a whim, Showalter extended his analysis
outward to regions well beyond the ring
system, and noticed an extra white dot about
65,400 miles from Neptune, located between
the orbits of the moons Larissa and Proteus.
Showalter next analyzed over 150 archival
Neptune photographs taken by Hubble from
2004 to 2009. The same white dot appeared
over and over again. He then plotted a circular
orbit for the moon, which completes one
revolution around Neptune every 23 hours.
The moon, designated S/2004 N 1, is so
small and dim that it is roughly one
hundred million times fainter than
the faintest star that can be seen with
the naked eye.
Neptune's largest moon, Triton,
which is nearly the size of Earth's
moon, may be a captured icy dwarf
planet from the Kuiper Belt at the
outer rim of our solar system. This
capture would have gravitationally
torn up any original satellite system
Neptune possessed. Many of the
moons now seen orbiting the planet
probably formed after Triton settled
into its unusual retrograde orbit
about Neptune. f
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Month in
History
October
1: The inauguration of the National Aeronautics
and Space Administration in 1958. NASA
replaced the older National Advisory
Committee on Aeronautics (NACA).
1: Arthur C. Clark first proposed geosynchronous communications satellites in the
British magazine, Wireless World, in 1945.
2: Germany launched the first rocket to reach
space in 1942. The vehicle was a liquid
fueled A-4, predecessor to the V-2.
4: Sputnik 1, the first artificial satellite of the
earth, was launched by the USSR on this
date in 1957.
4: SpaceShipOne, the first private manned space
ship won the $10 million Ansari X-Prize
by exceeding an altitude of 100 kilometers
(62 miles) for the second time within two
weeks on this day in 2004.
5: Robert Goddard, the first person to
construct a working liquid fuel rocket, was
born in 1882.
5: Edwin Hubble identified a Cepheid variable
star in the Andromeda galaxy in 1923.
Because Cepheid variables have a clear
relationship between period of variation and
luminosity, Hubble determined the actual
distance to that galaxy for the first time.
5: NACA first recommended inauguration
of airmail service in 1916.
6: The Ulysses spacecraft was launched in
1990 to study the polar regions of the sun.
7: The Soviet spacecraft, Luna 3, became the
first craft to return pictures of the far side
of the moon in 1959.
8: Enjar Hertzsprung who, along with Henry
Norris Russell, developed the graphical
relationship of stellar properties that we
call the Hertzsprung-Russell diagram, was

Page 13

born in 1873.
10: Triton, the first known satellite of Neptune,
was discovered by W. Lassell in 1846.
11: The first manned mission in the Apollo
program, Apollo 7, was launched on a test
flight into low earth orbit in 1968. The crew
consisted of Walter M. Schirra, Donn F.
Eisele, and Walter Cunningham.
12: Christopher Columbus’ first expedition
landed on what is now known as Watling
Island in San Salvador in 1492.
13: Robert Goddard launched a test rocket
which reached a 1700 foot altitude using
a simplified combustion chamber. The
rocket had a length of almost 8 feet and a
diameter of a foot in 1931.
14: Air Force Col. Charles “Chuck” Yeager
became the first person to exceed the speed
of sound in the Bell X-1 on this date in
1947. He achieved a speed of 670 mph at
an altitude of 29,528 ft.
18: The Galileo mission to study Jupiter was
launched in 1989.
18: World speed record of 223 mph was set
by Brig. General William Mitchell in 1921.
22: A Soviet spacecraft, Venera 9, returned
the first photograph from the surface of
Venus in 1975. The craft was on the surface
for only 53 minutes before it succumbed
to the extreme conditions. Only the one
photograph was returned.
29: Enos, the chimp, became the first primate
to orbit the Earth. This was the last premanned flight of the Mercury capsule as
he completed two orbits before returning
to earth in 1961. 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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October

Sky
Calendar

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

Mars. Mars, in Leo this month, is rising in the
east over four hours before the sun On the
morning of October 15 at about 2:30 am,
Mars will rise along with Regulus about
one degree to the left of the star.

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.

Planet
Constellation
Transit
Pluto
Sagittarius
5:41 pm (34°)
Ceres
Leo
10:47 am (64°)
Eris
Cetus
12:46 am (50°)
MakeMake Coma Berenices 11:51 am (80°)
All times are Pacific Daylight time. Rise and Haumea Boötes
12:58 pm (71°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is visible late in the month of Neptune can also be referred to as Plutoids.
in the evening sky setting shortly after the Eris ("EE-ris"), MakeMake (mah-keh-mahsun. Greatest eastern elongation (25°) will keh) and Haumea, like most Plutoids, require a
occur on October 9. Superior conjunction professional sized telescope. Transit times and
on the far side of the sun occurred on altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
August 24.
appear slightly lower in the sky from Reno. f
Venus. Venus is in the western sky immediately
The Moon
after sunset. It sets about three hours after
the sun. It will remain prominent in the
Each day the moon rises about one hour
evening sky until the end of the year.
later than the day before. The New Moon (not

Jupiter. Jupiter, in Gemini, is rising in the
east just near midnight. Look for the
waning crescent moon to rise shortly before
Jupiter on the evening of October 25 a bit
after 11 pm.
Saturn. Saturn, in Libra, is too close in
direction to the sun to be easily visible.
Conjunction with the sun will occur on
November 6. It will reappear in the morning
sky in December.

Last quarter
New Moon
First quarter
Full Moon
Last quarter

Sep. 26
Oct. 4
Oct. 11
Oct. 18
Oct. 26

8:55 pm pdt
5:35 pm
4:02 pm
4:38 pm
4:40 pm

Apogee
Sep. 27 11:18 am pdt
Perigee
Oct. 10
4:07 pm
Uranus. Uranus, in Pisces, is rising in the
Apogee
Oct. 25
7:26 am
east near sunset. Opposition with Uranus
directly opposite the sun in the sky occurs
There will be a penumbral eclipse of the
on October 3.
moon on the evening of October 18. The
Neptune. Neptune, in Aquarius, is rising in eclipse will be ending as the moon rises as
the east in the early evening about an hour seen from Nevada. The moon will not look
any different than any other moon rise.
and a half before Uranus.

onOrbit

2013
The Sun

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

Las Vegas

Sunrise
6:36 am pdt
6:38
6:41
6:44
6:46
6:49
6:51
6:54
6:57
7:00
7:03

Sunset
6:24 pm pdt
6:19
6:15
6:11
6:07
6:03
5:59
5:55
5:52
5:48
5:45
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Day
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.

Meteor Showers
Two meteor showers normally occur during
the month of October.
Meteors from the Draconid shower first start
appearing at the beginning of the month. By
Oct. 8, the shower reaches its maximum and
then slowly declines over the next week or so.
At the peak of the Draconid shower, as many
as 500 meteors per hour can be seen, though
that rich a shower is rare. Since the moon is
just past new, it will not interfere with this
shower. It is also a rare shower that presents
meteors before midnight.
The Draconid shower gets it name from the
constellation of Draco. The meteors from this
shower, though they can be seen anywhere in
the sky, appear to radiate out from Draco. All
shower meteorites are small particles of debris
from comets. None of these particles survive
burning up in our atmosphere.
Orionid meteors can be seen for several days
on either side of Oct. 20. About 30 meteors
can be seen each hour from this shower. The
moon will interfere with this shower because
the full moon occurs on Oct. 18 and will be
in the sky most of the night.
Meteors are best seen after midnight and
away from city lights. As the earth travels
around the sun, observers are on the leading
side of the earth after midnight. More meteors

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

Reno

Sunrise
6:56 am pdt
6:59
7:02
7:05
7:08
7:11
7:14
7:17
7:20
7:23
7:27

Sunset
6:41 pm pdt
6:36
6:32
6:27
6:23
6:18
6:14
6:10
6:06
6:02
5:58

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

are seen as the earth overtakes the particles in
the stream. During a meteor shower, meteors
can be seen anywhere in the sky. Because
the meteors are traveling on parallel paths,
perspective makes their paths appear to come
from one particular direction in space.
If you trace back the paths of the meteors
from a shower, the paths cross at one place
called the radiant. The location of the radiant
gives the name for the shower. The Draconid
meteors all trace back to the constellation
of Draco in the northern sky. Likewise, the
radiant for the Orionid shower is in Orion.
Meteor showers are caused by comet debris
that circles the sun in the same orbit as the
comet producing the debris. The Draconid
shower is caused by the debris of Comet
Giacobini-Zinner. The Orionids trace their
origin to Comet Halley. The Orionid meteors
are called a stream shower because the debris
is scattered uniformly around the orbit. This
makes the shower appear similar each year.
The Draconid shower is a swarm shower.
While there is some debris spread around the
orbit, there are concentrations, or swarms, along
portions the orbit. This year, the earth will not
be passing close to a major concentration of
material as it crosses to orbit of the cometary
stream. The shower is still worth a look as there
may be as yet undiscovered concentrations
of material. f

Now Playing
In Las Vegas

In Reno

Extreme Planets

All Shows
TM

Cowboy Astronomer
Mystery of the
Missing Seasons
Seasonal Stargazing

in SciDome

Call for Titles
or visit

http://planetarium.unr.edu/

all in Digistar 5TM

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Marc Johnson
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Kevin Page - Chair, Rick Trachok - Vice Chair, Dr.
Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark Doubrava, Dr. Jason
Geddes, Ronald Knecht, James Dean Leavitt, Kevin Melcher, Dr. Jack Lund
Schofield, Allison Stephens, 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/

Address corrections:
pam.maher@csn.edu

http://planetarium.unr.edu/

Address corrections:
joanne@unr.edu

