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Galactic Spectacle
(NASA/STScI) A new image of two tangled
galaxies has been released by NASA's Great
Observatories. The Antennae galaxies, located
about 62 million light-years from Earth,
are shown in
this composite
image from the
Chandra X-ray
Obser vator y
(blue), the
Hubble Space
Telescope (gold
and brown),
and the Spitzer
Space Telescope
(red). The
Antennae
galaxies take
their name
from the long,
antenna-like
arms seen in
wide-angle
views of the
system. These
features were
produced in the collision.
The collision, which began more than 100
million years ago and is still occurring, has
triggered the formation of millions of stars
in clouds of dusts and gas in the galaxies. The
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most massive of these young stars have already
sped through their evolution in a few million
years and exploded as supernovas.
The X-ray image from Chandra shows huge
clouds of hot, interstellar gas, which have been
injected with rich deposits of elements from
supernova explosions. This enriched gas,
which includes elements such as oxygen, iron,
magnesium and silicon, will be incorporated
into new generations of stars and planets.
The bright, point-like sources in the image
are produced by material falling onto black
holes and neutron stars that are remnants of
the massive
stars. Some
of these black
holes may have
masses that are
almost one
hundred times
that of the
sun.
The Spitzer
d a t a s h ow
infrared light
from warm
dust clouds
that have
been heated
by newborn
stars, w ith
the brightest
clouds lying
in the overlap
regionbetween
the two galaxies. The Hubble data reveal old stars
and star-forming regions in gold and white,
while filaments of dust appear in brown. Many
of the fainter objects in the optical image are
clusters containing thousands of stars. f
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Superhot Planet Likely
Possesses Comet-like
Tail
(NASA.STScI) As if the debate over what
is and what is not a planet hasn't gotten
confusing enough, Hubble Space Telescope
astronomers have now confirmed the existence
of a tortured, baked object that could be called
a "cometary planet."
The gas giant planet, dubbed HD 209458b,
is orbiting so close to its star that its heated
atmosphere is escaping away into space. Now,
observationsby
thenewCosmic
O r i g i n s
Spectrograph
(COS) aboard
NASA's Hubble
suggest that
powerful stellar
winds are
sweeping the
castoff material
behind the
scorchedplanet
and shaping it
into a cometlike tail.
"Since 2003
scientists have
theorized that
the lost mass is being pushed back into a tail
and have even calculated what the tail looks
like," says astronomer Jeffrey Linsky of the
University of Colorado in Boulder, leader of
the COS study. "We think we have the best
observational evidence to support that theory.
We have measured gas coming off the planet
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 specific speeds, some coming toward Earth.
The most likely interpretation is that we have
measured the velocity of material in a tail."
HD 209458b weighs slightly less than Jupiter,
but it orbits 100 times closer to its star than
Jupiter does. The roasted planet zips around
in a mere 3.5 days. (In contrast, our solar
system's speedster, Mercury, orbits the Sun in a
leisurely 88 days.) The planet is one of the most
intensely scrutinized extrasolar planets because
it is one of the few known alien worlds that
can be seen passing in front of, or transiting,
its star. The transit causes the starlight to dim
slightly. In fact, the gas giant is the first alien
world discovered to transit its parent star. It
orbits the star
HD 209458,
located 153
light-years
from Earth.
Linsky and
his team used
COS to analyze
the planet's
atmosphere
d u r i n g
transiting
events. During
a transit,
astronomers
can study
the structure
and chemical
makeup of a
planet's atmosphere by sampling the starlight
that passes through it. The dip in starlight
due to the planet's passage, excluding the
planet's atmosphere, is very small, only 1.5
percent. When the atmosphere is added, the
dip jumps to 8 percent, indicating a bloated
atmosphere.
COS detected the heavy elements carbon
and silicon in the planet's super-hot (2,000 °F)
atmosphere. This detection reveals that the
parent star is heating the entire atmosphere,
dredging up the heavier elements and allowing
them to escape the planet.
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The COS data also showed that the material
leaving the planet was not all traveling at the
same velocity. "We found gas escaping at high
velocities, with a large amount of this gas
flowing toward us at 22,000 miles per hour,"
Linsky explains. "This large gas flow is likely
gas swept up by the stellar wind to form the
comet-like tail trailing the planet."
Hubble's newest spectrograph, with its ability
to probe a planet's chemistry at ultraviolet
wavelengths that are not accessible to groundbased telescopes, is proving to be an important
instrument for probing the atmospheres of "hot
Jupiters" like HD 209458b. Astronomers have
also used COS to sample the atmosphere of
another baked planet, WASP-12b, whose puffy
atmosphere is spilling onto its star.
Another Hubble instrument, the Space
Telescope Imaging Spectrograph (STIS),
observed HD 209458b in 2003. The STIS data
showed an active, evaporating atmosphere, and
a comet-tail-like structure was suggested as
a possibility. But STIS wasn't able to obtain
the spectroscopic detail necessary to show
an earthward-moving component of the gas
during transits. Because of COS's unique
combination of very high ultraviolet sensitivity
and good spectral resolution, the earthward
moving component of the gas, the tail, could
be directly detected for the first time.
Although this "extreme" planet is getting
roasted by its star, it won't be destroyed anytime
soon. "It will take about a trillion years for
the planet to evaporate," Linsky says.
The results appeared in the July 10 issue of
The Astrophysical Journal. 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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Hyperfast Star Was
Booted from Milky
Way
(NASA/STScI) A hundred million years
ago, a triple-star system was traveling through
the bustling center of our Milky Way galaxy
when it made a life-changing misstep. The
trio wandered too close to the galaxy's giant
black hole, which captured one of the stars
and hurled the other two out of the Milky
Way. Adding to the stellar game of musical
chairs, the two outbound stars merged to form
a super-hot, blue star.

This story may seem like science fiction,
but astronomers using NASA's Hubble Space
Telescope say it is the most likely scenario for
a so-called hypervelocity star, known as HE
0437-5439, one of the fastest ever detected. It
is blazing across space at a speed of 1.6 million
miles an hour (nearly 450 miles per second),
three times faster than our Sun's orbital velocity
in the Milky Way. Hubble observations confirm
that the stellar speedster hails from the Milky
Way's core, settling some confusion over where
it originally called home.
Most of the roughly 16 known hypervelocity
stars, all discovered since 2005, are thought
to be exiles from the heart of our galaxy. But
this Hubble result is the first direct observation
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linking a high-flying star to a galactic center
origin.
"Using Hubble, we can for the first time
trace back to where the star comes from by
measuring the star's direction of motion on
the sky. Its motion points directly from the
Milky Way center," says astronomer Warren
Brown of the Harvard-Smithsonian Center
for Astrophysics in Cambridge, Mass., a
member of the Hubble team that observed
the star. "These exiled stars are rare in the
Milky Way's population of 100 billion stars.
For every 100 million stars in the galaxy lurks
one hypervelocity star."
The movements of these unbound stars
could reveal
the shape of
the dark matter
distribution
surrounding
our galaxy.
"Studyingthese
stars could
provide more
clues about
the nature
of some of
the universe's
u n s e e n
mass, and it
could help
astronomers better understand how galaxies
form," says team leader Oleg Gnedin of the
University of Michigan in Ann Arbor. "Dark
matter's gravitational pull is measured by the
shape of the hyperfast stars' trajectories out
of the Milky Way."
The stellar outcast is already cruising in the
Milky Way's distant outskirts, high above the
galaxy's disk, about 200,000 light-years from
the center. By comparison, the diameter
of the Milky Way's disk is approximately
100,000 light-years. Using Hubble to measure
the runaway star's direction of motion and
determine the Milky Way's core as its starting
point, Brown and Gnedin's team calculated
how fast the star had to have been ejected to
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reach its current location.
"The star is traveling at an absurd velocity,
twice as much as the star needs to escape the
galaxy's gravitational field," explains Brown,
a hypervelocity star hunter who found the
first unbound star in 2005. "There is no
star that travels that quickly under normal
circumstances, something exotic has to
happen."
There's another twist to this story. Based on
the speed and position of HE 0437-5439, the
star would have to be 100 million years old
to have journeyed from the Milky Way's core.
Yet its mass, nine times that of our Sun, and
blue color mean that it should have burned out
after only 20
million years,
far shorter
than
the
transit time
it took to get
to its current
location.
T
h
e
most likely
explanation
for the star's
blue color and
extreme speed
is that it was
part of a triplestar system that was involved in a gravitational
billiard-ball game with the galaxy's monster
black hole. This concept for imparting an
escape velocity on stars was first proposed in
1988. The theory predicted that the Milky
Way's black hole should eject a star about
once every 100,000 years.
Brown suggests that the triple-star system
contained a pair of closely orbiting stars and
a third outer member also gravitationally tied
to the group. The black hole pulled the outer
star away from the tight binary system. The
doomed star's momentum was transferred
to the stellar twosome, boosting the duo to
escape velocity from the galaxy. As the pair
rocketed away, they went on with normal stellar
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evolution. The more massive companion
evolved more quickly, puffing up to become
a red giant. It enveloped its partner, and the
two stars spiraled together, merging into one
superstar, a blue straggler.
"While the blue straggler story may seem odd,
you do see them in the Milky Way, and most
stars are in multiple systems," Brown says.
This vagabond star has puzzled astronomers
since its discovery in 2005 by the Hamburg/
European Southern Observatory sky survey.
Astronomers had proposed two possibilities to
solve the age problem. The star either dipped
into the Fountain of Youth by becoming a
blue straggler, or it was flung out of the Large
Magellanic Cloud, a neighboring galaxy.
In 2008 a team of astronomers thought they
had solved the mystery. They found a match
between the exiled star's chemical makeup
and the characteristics of stars in the Large
Magellanic Cloud. The rogue star's position
also is close to the neighboring galaxy, only
65,000 light-years away. The new Hubble result
settles the debate over the star's birthplace.
Astronomers used the sharp vision of Hubble's
Advanced Camera for Surveys to make two
separate observations of the wayward star
3H years apart. Team member Jay Anderson
of the Space Telescope Science Institute in
Baltimore, Md., developed a technique to
measure the star's position relative to each of
11 distant background galaxies, which form
a reference frame.
Anderson then compared the star's position
in images taken in 2006 with those taken in
2009 to calculate how far the star moved
against the background galaxies. The star
appeared to move, but only by 0.04 of a pixel
(picture element) against the sky background.
"Hubble excels with this type of measurement,"
Anderson says. "This observation would be
challenging to do from the ground."
The team is trying to determine the homes
of four other unbound stars, all located on
the fringes of the Milky Way.
"We are targeting massive 'B' stars, like HE
0437-5439," says Brown, who has discovered
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14 of the 16 known hypervelocity stars. "These
stars shouldn't live long enough to reach the
distant outskirts of the Milky Way, so we
shouldn't expect to find them there. The
density of stars in the outer region is much
less than in the core, so we have a better chance
to find these unusual objects."
The results were published online in The
Astrophysical Journal Letters on July 20, 2010.
Brown is the paper's lead author. f

Into the Wild: Spitzer
Surveys the Milky
Way's Outback
(NASA/SSC) A new survey by NASA's Spitzer
Space Telescope has turned up treasures aplenty
in the outer regions of the Milky Way, where
amidst fogs of interstellar chemicals some
rare, young and enormous stars are blasting
gas out into space.

This fog is comprised of hydrogen and carbon compounds called polycyclic aromatic
hydrocarbons (PAHs), which are found right
here on Earth in sooty vehicle exhaust and
on charred grills.

These very first images from the ongoing
GLIMPSE360 survey are but a taste of what
will be revealed during Spitzer's scan of the
far-flung reaches of our galaxy.
"GLIMPSE360 will see to the edge of the
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This image shows an outflow of gas from a
new star as it jets from a space object dubbed
IRAS 21078+5211, among other designations.
The reddish blob in its center, as picked up by
Spitzer's 4.5 micron infrared band, contrasts
nicely with the green PAHs that surround it.

Milky Way galaxy better than any telescope
has before," says Barbara Whitney, principal
investigator for the survey, Senior Scientist
at the University of Wisconsin and a Senior
Research Scientist at the Space Science Institute
in Boulder, Colorado.
The new survey is an extension of the recent
GLIMPSE survey that looked into the Milky
Way's bustling center full of stars and dust,
and home to a monstrous black hole. From
our solar system, which is about two-thirds
of the way out from this galactic "downtown,"
Spitzer's view now shifts to mostly remote
areas. In this way, GLIMPSE360 is picking
up where the original GLIMPSE left off and
will survey the remaining half of the Milky

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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Way's disk out to its very edge.
"It's like looking into the wilderness of our
galaxy," says Whitney. "While mapping the stars
and dust out there, we hope to answer some
major questions about an environment that is
very different from the inner Milky Way."
Astronomers want to know how stars arise
in this vast expanse that has less star-forming
material and a lower concentration of heavy
elements, or "metallicity," than found toward
the galactic core. Other goals of GLIMPSE360
are detailing the structure of the outer galaxy
that is swept by two massive spiral arms and
where the Milky Way's star-spangled disk
thickens. While trailblazing our galaxy's
outback, Spitzer will also come across many
fascinating cosmic objects for researchers to

A star forming region called BG2107+49 shines
from the considerable distance of more than
30,000 light years away in the upper left of
this image.

further investigate.
Rather like the early westward explorers of
North America, GLIMPSE 360 will forge all
the way ahead to where our galaxy's shores
meet the relative void of intergalactic space.
Scientists do not yet know where the Milky
Way galaxy "ends," and if recent discoveries in
other galaxies are any indication, the outer rim
may host unexpected and unknown pockets
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday

This wispy, vast structure in the constellation
Perseus has a small bubble right in its center
puffed out by the spasms of fresh-formed,
heavyweight stars. A bubble far larger with age,
down below it, has a tendril of gas sneaking
across its mostly empty inner space.

of star formation.
"We look forward to what GLIMPSE360
will show us," Whitney says. "The adventure
is just getting started."
GLIMPSE360,whichstandsforGalacticLegacy
Infrared Mid-Plane Survey Extraordinaire,
began last September and will run through
early 2011. A full processing of its reams of data
will then take another year or so, but chunks
of this valuable astronomical information will
be released along the way. When combined
with the original GLIMPSE and GLIMPSE3D
data, the finished survey will offer future
researchers a complete field of view of our
disk-like, circular galactic abode, hence "360"
in the name, ranging in height from 2.7° to
8.4° at the Milky Way's center, or a band five
to almost 17 full moons high.
GLIMPSE360 is part of Spitzer's "warm"
mission that started in May 2009 when the
satellite depleted its liquid coolant and now
surveys the cosmos in infrared wavelengths of
light 3.6 and 4.5 microns across, or millionths
of a meter. f

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.

NASA Telescope Finds
Elusive Buckyballs
(NASA/SSC) Astronomers using NASA's
Spitzer Space Telescope have discovered carbon
molecules, known as "buckyballs," in space
for the first time. Buckyballs are soccer-ballshaped molecules that were first observed in
a laboratory 25 years ago.
They are named for their resemblance to
architect Buckminster Fuller's geodesic domes,
which have interlocking circles on the surface
of a partial sphere. Buckyballs were thought
to float around in space, but had escaped
detection until now.
"We found what are now the largest molecules
known to exist in space," said astronomer Jan
Cami of the University of Western Ontario,
Canada, and the SETI Institute in Mountain
View, Calif. "We are particularly excited
because they have unique properties that
make them important players for all sorts of
physical and chemical processes going on in
space." Cami has authored a paper about the
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discovery that appeared online recently in the
journal Science.
Buckyballs are made of 60 carbon atoms
arranged in three-dimensional, spherical
structures. Their alternating patterns of
hexagons and pentagons match a typical
black-and-white soccer ball. The research
team also found the more elongated relative
of buckyballs, known as C70, for the first time
in space. These molecules consist of 70 carbon
atoms and are shaped more like an oval rugby
ball. Both types of molecules belong to a class
known officially as buckminsterfullerenes, or
fullerenes.
The Cami team unexpectedly found the
carbon balls in a planetary nebula named Tc
1. Planetary nebulas are the remains of stars,
like the sun, that shed their outer layers of gas
and dust as they age. A compact, hot star,
or white dwarf, at the center of the nebula
illuminates and heats these clouds of material
that has been shed.
The buckyballs were found in these clouds,
perhaps reflecting a short stage in the star's
life, when it sloughs off a puff of material
rich in carbon. The astronomers used
Spitzer's spectroscopy instrument to analyze
infrared light from the planetary nebula and
see the spectral signatures of the buckyballs.
These molecules are approximately room
temperature, the ideal temperature to give off
distinct patterns of infrared light that Spitzer
can detect. According to Cami, Spitzer looked
at the right place at the right time. A century
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from now, the buckyballs might be too cool
to be detected.
The data from Spitzer were compared with
data from laboratory measurements of the same
molecules and showed a perfect match.
"We did not plan for this discovery," Cami
said. "But when we saw these whopping
spectral signatures, we knew immediately that
we were looking at one of the most soughtafter molecules."
In 1970, Japanese professor Eiji Osawa
predicted the existence of buckyballs, but
they were not observed until lab experiments
in 1985. Researchers simulated conditions in
the atmospheres of aging, carbon-rich giant
stars, in which chains of carbon had been
detected. Surprisingly, these experiments
resulted in the formation of large quantities
of buckminsterfullerenes. The molecules have
since been found on Earth in candle soot,
layers of rock and meteorites.
The study of fullerenes and their relatives has
grown into a busy field of research because of
the molecules' unique strength and exceptional
chemical and physical properties. Among the
potential applications are armor, drug delivery
and superconducting technologies.
Sir Harry Kroto, who shared the 1996 Nobel
Prize in chemistry with Bob Curl and Rick
Smalley for the discovery of buckyballs, said,
"This most exciting breakthrough provides
convincing evidence that the buckyball has, as I
long suspected, existed since time immemorial
in the dark recesses of our galaxy."
Previous searches for buckyballs in space, in
particular around carbon-rich stars, proved
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unsuccessful. A promising case for their presence
in the tenuous clouds between the stars was
presented 15 years ago, using observations at
optical wavelengths. That finding is awaiting
confirmation from laboratory data. More
recently, another Spitzer team reported evidence
for buckyballs in a different type of object,
but the spectral signatures they observed
were partly contaminated by other chemical
substances. f

Dust Disk Discovered
Around Massive Star
(NASA/SSC) Astronomers caught their first
glimpse of a dusty disk closely encircling a
massive baby star, providing direct evidence
that massive stars form in the same way as
their smaller counterparts. The discovery was
made thanks to a combination of data from
the European Southern Observatory (ESO)
and NASA's Spitzer Space Telescope.
"Astronomers have long been unclear about
how the most massive stars form," said Stefan
Kraus, a NASA Sagan Exoplanet Fellow and
astronomer at the University of Michigan.
"Because they tend to be at very large distances,
and surrounded by dusty envelopes, it's very
hard to separate and closely observe them."
To get a closer look, the team used ESO's
Very Large Telescope Interferometer (VLTI) to
focus on an object known by the cryptic name
of IRAS 13481-6124. About twenty times the
mass of our Sun, and five times its radius, the
young central star, which is still surrounded by
its baby blanket of dust and gas, is located in
the constellation of Centaurus, about 10,000
light years away. "We were able to get a very
sharp view into the innermost regions around
this star by combining the light from separate
telescopes," Kraus said, "basically mimicking
the resolving power of a telescope with an
incredible 85 meter-wide mirror."
Thanks to this unique capability, the team's
observations detected a massive disk of dust
and gas around the giant young star. "This
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Friends of The
CSN Planetarium

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

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
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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is the first time that something like this has
been observed," said Kraus, "The disk very
much resembles what we see around young
stars that are much smaller, except everything
is scaled up and more massive".
The presence of a disk is strong evidence that
even the largest stars in our galaxy are formed
in the same way as smaller ones, born from
the collapse of huge clouds of dust and gas,
rather than from the merging of smaller stars,
as previously suggested by some scientists. The
confirmation of this came from the Spitzer
Space Telescope data archive, which stores
all of the 26.5 million images that have been
taken during Spitzer's mission so far. "We
looked at archival images of the star taken by
Spitzer, and confirmed that the star is flinging
disk material outward from its polar regions,
just as we see with smaller stars and their dust
disks," Kraus said.
The discovery also opens up the possibility
that planets, even Earth-like ones, may be able
to form around massive stars like IRAS 134816124, in the same way they formed around
our sun when it was much younger. "In the
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future, we might be able to see gaps in this and
other dust disks, created by orbiting planets,
although it is unlikely that such bodies could
survive for long," said Kraus. "A planet around
such a massive star would be destroyed by the
strong stellar winds and intense radiation as
soon as the protective disk material is gone,
which leaves little chance for the development
of solar systems like our own.
Still, huge stars like IRAS 13481-6124 provide
the building blocks for life to arise elsewhere
in the Universe. "High-mass stars are where
heavy elements necessary for life are created,
so they are of major importance," Kraus said.
"This discovery is a clearer picture than we've
had before, and allows us to understand them
better."
Spitzer previously detected dusty disks
of planetary debris around more mature
massive stars, further supporting the notion
that planets may form even in these extreme
environments.
The Spitzer observations were made before
it ran out of its liquid coolant in May 2009,
officially beginning its warm mission. 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 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.
5: Robert Goddard, the first person to construct
a working liquid fuel rocket, was born in
1882.
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
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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

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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October

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

Planet
Constellation
Transit
Pluto
Sagittarius
5:16 pm (35°)
Ceres
Sagittarius
5:12 pm (25°)
Eris
Cetus
12:46 am (50°)
MakeMake Coma Berenices 11:42 pm (81°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
12:49 pm (72°)
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 too close in direction of Neptune can also be referred to as Plutoids.
to the sun to be seen at all this month. Eris ("EE-ris"), MakeMake (mah-keh-mahSuperior conjunction on the far side of keh) and Haumea, like most Plutoids, require
the sun occurs on October 16.
a professional sized telescope. Transit times
and altitudes (from Las Vegas) are when the
Venus. Venus is appears low in the western object is at its highest in the southern sky.
sky after sunset early in the month. By Each will appear slightly lower in the sky
the end of the month Venus is too close in from Reno. f
direction to the sun to be seen as it reaches
Inferior conjunction between the earth and
sun on October 28. It will quickly return
The Moon
to the morning sky next month.
Each day the moon rises about one hour
Mars. Mars, in Libra, is in the southwest at
later than the day before. The New Moon (not
sunset. It is setting less than two hours visible) is in the direction of the sun and rises
after the sun.
and sets with the sun. The first quarter moon
Jupiter. Jupiter, near the Pisces/Aquarius rises at about noon and sets near midnight.
border, is low in the east in the early evening. The full moon is opposite the sun in the sky
Look for the waxing gibbous moon about 12° and rises at sunset and sets at sunrise. The
to the left of Jupiter on October 20. Jupiter last quarter moon rises near midnight and
was directly opposite the sun (opposition) sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
on September 21.
farthest. The distance varies by ±6% from
Saturn. Saturn, in Virgo, is too close in direction the average.
to the sun to be seen. Conjunction with
Last quarter Sep. 30
8:52 pm pdt
the sun occurred on September 30. It will
New Moon Oct. 7
11:44 am
begin appearing in the morning sky by the
First quarter Oct. 14
2:27 pm
end of the month.
Full Moon
Oct. 22
6:37 pm
Last quarter Oct. 30
5:46 am
Uranus. Uranus, in Pisces, is near in direction
to Jupiter. It can be found about 2° east
Apogee
Sep. 21
1:04 am pdt
of Jupiter.
Perigee
Oct. 6
6:42 am
Apogee
Oct. 18
11:19 am
Neptune. Neptune, near the AquariusCapricornus border, is in the east in the
early evening. It is rising about an hour
and a half before Jupiter and Uranus.
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2010
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
6:43
6:46
6:49
6:51
6:54
6:57
7:00
7:03

Sunset
6:24 pm pdt
6:20
6:16
6:11
6:07
6:03
5:59
5:56
5:52
5:49
5:46
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Day
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.

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. 9, 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
at new phase on the 7th, it will not interfere
with this shower.
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 October 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 October 22 and will
be very bright and up 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
are seen as the earth overtakes the particles in

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
6:55 am pdt
6:58
7:01
7:04
7:07
7:10
7:14
7:17
7:20
7:23
7:26

Sunset
6:42 pm pdt
6:37
6:32
6:27
6:23
6:19
6:14
6:10
6:06
6:02
5:59

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

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, we will
not see the spectacular shower that can occur
when a major concentration of material is
crosses the earth’s orbit. However, there is
some promise of a swarm intersecting the
earth on October 8, 2011. f

Now Playing
In Las Vegas

In Reno

Bad Astronomy
Secrets of the Sun

Mummies: Secrets
of the Pharaohs

Molecularium

Ultimate Universe

Seasonal Stargazing

in SciDomeTM

all in Digistar 4TM

in Skydome 8/70TM

Seasonal Stargazing

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
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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
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North Las Vegas, NV 89030-4228

University of Nevada
1664 N. Virginia Street
Reno, NV 89557-0010
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