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Expedition 16
The 16th expedition to the International
Space Station is scheduled to launch on or
about October 10, 2007. While there will be
only three members of this crew on the station most of the time, there will some crew
rotations until the end of this expedition in
Spring, 2008, when Expedition 17 begins. The
crew consists of:

a mission specialist for STS-106 in 2000 and
commanded Mir 16 in 1996.
Flight Engineer Daniel M. Tani
Tani will fly to the station aboard space shuttle
Discovery on STS-120 and join Expedition 16 as
a flight engineer. He will return home aboard
space shuttle Atlantis on mission STS-122.
Flight Engineer Léopold Eyharts
Eyharts, a European Space Agency astronaut
from France, will join Expedition 16 as a flight
engineer after launching to the station aboard
space shuttle Atlantis on mission STS-122.
He also visited the Mir Space Station for three
weeks in February 1998.

Commander Peggy A.
Whitson
Whitson is the commander for Expedition
16. This is her second
tour of duty aboard
the station. She also
was a flight engineer
and science officer
for Expedition 5 in
2002. Whitson also
worked underwater The Expedition 16 crew members pose for a
as a NEEMO 5 crew portrait at the Johnson Space Center. From
the left (front row) are Russia's Federal Space
member in 2003.
Flight Engineer Yuri
Malenchenko
Expedition 16 is
Malenchenko's second tour of duty
aboard the station.
He also served as commander of Expedition
7. Malenchenko was
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Agency cosmonaut Yuri Malenchenko, flight
engineer and Soyuz commander; astronaut
Peggy Whitson, commander; and Malaysian
spaceflight participant Sheikh Muszhaphar
Shukor. From the left (back row) are European
Space Agency (ESA) astronaut Léopold Eyharts, astronaut Garrett Reisman and astronaut
Dan Tani, all flight engineers.

Flight Engineer Garrett E. Reisman
Reisman will fly to
the station aboard
space shuttle Endeavour on STS-123 and
join Expedition 16
as a flight engineer.
He will also stay
aboard the station
to join Expedition
17. In 2003 Reisman
worked underwater
as a crew member for
NEEMO 5.
Spaceflight Participant Sheikh Muszaphar Shukor
Sheikh Muszaphar
Shukor will launch
with Expedition 16 and
land with Expedition
15. f
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Spitzer Celebrates
Fourth Anniversary
with Celestial
Fireworks
(NASA/SSC) A newly expanded image of
the Helix nebula lends a festive touch to the
fourth anniversary of the launch of NASA's
Spitzer Space Telescope. This spectacular object,
a dying star unraveling into space, is a favorite
of amateur and professional astronomers
alike. Spitzer has mapped the expansive outer
structure of the six-light-year-wide nebula, and
probed the inner
region around the
central dead star
to reveal what
appears to be a
planetary system that survived
the star's chaotic
death throes.
S p i t z e r
launched from
Cape Canaveral,
Fla., on August 25,
2003. In its four
years of operations, Spitzer has
provided unprecedented infrared
views of objects as
diverse as asteroids in our own solar system to
galaxies at the edge of the observable universe.
Recent discoveries include the first detection
of water vapor on a planet orbiting another
star and a titanic galactic collision five billion
light-years away.
"With Spitzer, we have achieved scientific
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from:
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discoveries far beyond our wildest expectations," said Michael Werner, project scientist
for Spitzer at NASA's Jet Propulsion Laboratory,
Pasadena, Calif. "A large part of our success
is due to the smooth and efficient operations
of the spacecraft."
Another cause for celebration is Spitzer's
excellent technical performance. Spitzer
is the first infrared space telescope to use
an Earth-trailing orbit and passive cooling
techniques, such as a sun shield, to obtain
the low temperatures required for an infrared
observatory. The design allowed for a much
smaller tank of liquid-helium coolant, or
cryogen, to chill the telescope, thereby slashing mission costs.
The minimum
expected lifetime of Spitzer
was only twoand-one-half
years.
Now,
Spitzer's cryogen
is expected to last
much longer,
giving the mission a lifetime
of more than
five-and-onehalf years.
"I think it's
safe to say that
the novel Spitzer
design has been
validated," said
Werner. "We've broken all records for the
longest lifetime using the smallest amount
of cryogen, and we still have another year
and a half to go."
JPL is responsible for the operations of the
Spitzer spacecraft, while science operations are
conducted at the Spitzer Science Center at the
California Institute of Technology, Pasadena,
Calif. Spacecraft engineering is carried out
by Lockheed Martin, Denver, Colo., with help
from Ball Aerospace Corporation, Boulder,
Colo. f
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Uncovering the Veil

(NASA/STScI) NASA's Hubble Space Telescope photographed three magnificent sections
of the Veil Nebula, the shattered remains of a
supernova that exploded thousands of years
ago. This series of images provides beautifully
detailed views of the delicate, wispy structure
resulting from this cosmic explosion. The
Veil Nebula is one of the most spectacular
supernova remnants in the sky. The entire
shell spans about 3 degrees on the sky, corresponding to about 6 full moons.
The Veil Nebula is a prototypical middle-aged
supernova remnant, and is an ideal laboratory for studying the physics of supernova
remnants because of its unobscured location
in our Galaxy, its relative closeness, and its
large size. Also known as the Cygnus Loop,
the Veil Nebula is located in the constellation
of Cygnus, the Swan. It is about 1,500 lightyears away from Earth.
Stars in our Galaxy, and in other galaxies,
are born and then die. How long a star lives
depends on how massive it is. The more
massive the star, the shorter its life. When a
star significantly more massive than our Sun
runs out of fuel, it collapses and blows itself
apart in a catastrophic supernova explosion.
A supernova releases so much light that it can
outshine a whole galaxy of stars put together.
The exploding star sweeps out a huge bubble
in its surroundings, fringed with actual stellar
debris along with material swept up by the
blast wave. This glowing, brightly colored
shell of gas forms a nebula that astronomers
call a "supernova remnant."
Such a remnant can remain visible long after
the initial explosion fades away. Scientists
estimate that the Veil supernova explosion
occurred some 5,000 to 10,000 years ago.
The small regions captured in these Hubble
images provide stunning close-ups of the Veil.
Fascinating smoke-like wisps of gas are all
that remain visible of what was once a star
in our Milky Way Galaxy. The intertwined
rope-like filaments of gas in the Veil Nebula
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result from the enormous amounts of energy
released as the fast-moving debris from the
explosion plows into its surroundings and
creates shock fronts. These shocks, driven
by debris moving at 600,000 kilometers per
hour, heat the gas to millions of degrees. It is
the subsequent cooling of this material that
produces the brilliant glowing colors.
The Hubble images of the Veil Nebula are
striking examples of how processes that
take place hundreds of light-years away can
sometimes resemble effects we see around us
in our daily life. Although caused by different
forces, the structures show similarities to the
patterns formed by the interplay of light and
shadow on the bottom of a swimming pool,
rising smoke, or a ragged cirrus cloud.
Although only about one star per century
in our Galaxy will end its life in this spectacular way, these explosions are responsible for
making all chemical elements heavier than
iron, as well as being the main producers of
oxygen in the universe. Elements such as
copper, mercury, gold, and lead are forged in
these violent events. The expanding shells of
supernova remnants mix with other clouds
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in the Milky Way and become the raw material for new generations of stars and planets.
The chemical elements that constitute Earth,
and indeed those of which we ourselves are
made, were formed deep inside ancient stars
and distributed by supernova explosions in
nebulae like the one we see here.
The images were taken with Hubble's Wide
Field Planetary Camera 2 (WFPC2) in November 1994 and August 1997. The color is
produced by creating a composite of three
different images. The colors indicate emission
from different kinds of atoms excited by the
shock: blue shows oxygen, green shows sulfur,
and red shows hydrogen. f

Astronomers Find
Highly Elliptical Disk
Around Young Star
(NASA/STScI) Astronomers using the Hubble
Space Telescope and W. M. Keck Observatory
have found a lopsided debris disk around a
young star known as HD 15115. As seen from
Earth, the edge-on disk resembles a needle
sticking out from the star.
Astronomers think the disk's odd imbalanced look is caused by dust following a highly
elliptical orbit about the star. The lopsided
disk may have been caused by the gravity of
planets sweeping up debris in the disk or by
the gravity of a nearby star.
The observations were made by Paul Kalas,
James Graham, and Michael P. Fitzgerald, all
from the University of California at Berkeley.
Their paper appeared in The Astrophysical
Journal Letters.
"The lopsided disk presents a host of new
challenges for theorists," said Kalas.
Debris disks are produced by dust from collisions among protoplanetary bodies, which
are the building blocks of planets. These dusty
disks can be affected by planets nearer to the
star, much as Jupiter's gravity affects asteroids
in the asteroid belt.

This discovery is consistent with models for
planetary upheavals in our own solar system,
where Neptune may have originally formed
between Saturn and Uranus. Neptune was
eventually kicked out to its present location
by a gravitational dance between Saturn and
Jupiter before their orbits stabilized. "Therefore, we speculate that if such a planetary
upheaval were occurring around HD 15115
at the present time, it could explain the highly
asymmetric disk," Kalas said.
This might happen through a powerful
gravitational interaction between planets that
kicks one or more planets into highly elliptical
orbits, or even ejects them into interstellar
space. When the planet's orbit becomes elliptical through a violent upheaval, the rest
of the disk can be disturbed into an elliptical
shape, according to Kalas.

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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Kalas also is studying whether the gravity
of a star known as HIP 12545, located about
10 light-years from HD 15115, may have created the disk's lopsided shape due to a close
encounter in the past.
Dusty disks are known to exist around at
least 100 stars, but because of the difficulty in
observing material within the glare of a star,
less than a dozen have been studied closely.
HD 15115 and HIP 12545 are among nearly
30 stars that belong to the Beta Pictoris Moving Group. Moving groups are expanded
clusters of stars believed to have a common
birthplace and age that are traveling loosely
together through space.
The dusty disk around HD 15115 was first
inferred by observations at infrared wavelengths in 2000 and its existence confirmed in
2006 when the Hubble Space Telescope (HST)
resolved the disk in reflected light for the first
time. The disk was investigated further using
Keck adaptive optics in 2006 and 2007.
"The disk was seen in the HST data, but its
appearance was so extraordinary we could not
be certain that it was real. It took follow-up
observations at Keck to confirm that it was a
real disk," Kalas said. f
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Hubble Teams with
Google to Bring the
Cosmos Down to
Earth
(NASA/STScI) Imagine cruising the
heavens from your desktop and seeing all
the spectacular images from NASA's Hubble
Space Telescope. Exploding stars and faraway
galaxies are just a mouse click away through
Sky in Google Earth.
Sky in Google Earth is produced by Google,
the company that hosts the popular Internet
search engine, through a partnership with the
Space Telescope Science Institute in Baltimore,
the science operations center for Hubble.
To access the new feature, users will need to
download the newest version of Google Earth,
available free of charge.
With Sky in Google Earth, you can travel
across the vastness of the night sky, making
tour stops at all the popular Hubble images.
Though these celestial objects are far away from
Earth, you can reach them in a few seconds with
Sky in Google Earth.
"You have seen the Hubble
images of objects such as
the Eagle Nebula, the socalled pillars of creation,"
said Carol Christian, an
astronomer at the Space
Telescope Science Institute
and one of the developers of the Sky in Google
Earth project. "With Sky
in Google Earth you can
see where the objects are
located in space, including
the constellations in which
they reside. Then you can
discover other cool objects
in nearby regions of the sky.
And you don't have to know
anything about astronomy
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to use the program."
Travelers can begin their celestial tour by
selecting "Switch to Sky" from the "view"
drop-down menu in Google Earth. From
here, an object, such as the Eagle Nebula, or
even a category, such as colliding galaxies, can
be selected from a menu. You will first get a
view of the sky showing the constellations surrounding your selected object. As you zoom in,
the constellations disappear and your chosen
object emerges from the background.
The image is set within a background of
real stars and galaxies taken by two powerful visible-light surveys of the heavens, the
Digitized Sky Survey and the Sloan Digital Sky
Survey. The Digitized Sky Survey comprises
photographic surveys of nearly the entire sky
and contains about a million objects. The
Sloan survey comprises images of hundreds
of millions of much fainter objects and covers
more than a quarter of the sky.
"This is a fun program for amateur astronomers, scientists, educators, and the public to
explore space," Christian said. "It is like having
the heavens at your fingertips, or your own
planetarium."
Pretty pictures aren't the only part of this
versatile program. Click on the icon of the
HubbleSite logo and information on the object
taken from the Institute press release or photo
caption will appear. Sky in Google Earth also
will provide links to the Hubble news database
and other Hubble information, including the
Hubble Heritage project.
About 125 Hubble images, spanning the life
of the telescope, are currently included in Sky
in Google Earth. Over the telescope's lifetime
these images have been meticulously prepared
for the public in collaboration between the
Institute's science visualization experts in its
Office of Public Outreach, and the worldwide
community of astronomers who use Hubble.
The images have become iconic all over the
world; gracing the covers of science journals,
record albums, and pop culture, and even
making cameo appearances in Hollywood
science fiction movies.
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Christian and her co-developer, Space Telescope Science Institute astronomer Alberto
Conti, plan to add the public images from 2007,
as well as color images of all of the archived
data from Hubble's Advanced Camera for
Surveys. Newly released Hubble pictures will
be added to the Sky in Google Earth program
as soon as they are issued, Conti said.
To add even more interest and adventure,
Conti and Christian hope to help other
observatories, such as the National Optical
Astronomy Observatory and other NASA
missions, add their images to Sky in Google
Earth. f

NASA's Spitzer Spies
Monster Galaxy Pileup
(NASA/SSC) Four galaxies are slamming
into each other and kicking up billions of
stars in one of the largest cosmic smash-ups
ever observed.
The clashing galaxies, spotted by NASA's
Spitzer Space Telescope, will eventually merge
into a single galaxy up to 10 times as massive
as our own Milky Way. This rare sighting
provides an unprecedented look at how the
most massive galaxies in the universe form.
"Most of the galaxy mergers we already knew
about are like compact cars crashing together,"
said Kenneth Rines of the Harvard-Smithsonian
Center for Astrophysics. "What we have here
is like four sand trucks smashing together,
flinging sand everywhere." Rines is lead author of a new paper accepted for publication
in Astrophysical Journal Letters.
Collisions, or mergers, between galaxies
are common in the universe. Gravity causes
some galaxies that are close together to tangle
and ultimately unite over a period of millions
of years. Though stars in merging galaxies
are tossed around like sand, they have a lot
of space between them and survive the ride.
Our Milky Way galaxy will team up with the
Andromeda galaxy in five billion years.
Mergers between one big galaxy and several
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday

small ones, called minor mergers, are well
documented. For example, one of the most
elaborate known minor mergers is taking place
in the Spiderweb galaxy, a massive galaxy that
is catching dozens of small ones in its "web"
of gravity. Astronomers have also witnessed
"major" mergers among pairs of galaxies that
are similar in size. But no major mergers
between multiple hefty galaxies have been
seen until now.
The new quadruple merger was discovered
serendipitously during a Spitzer survey of a distant cluster of galaxies,
called CL0958+4702, located nearly
five billion light-years away. The
infrared telescope first spotted an
unusually large fan-shaped plume
of light coming out of a gathering
of four elliptical galaxies. Three of
the galaxies are about the size of the
Milky Way, while the fourth is three
times as big.
Artist's concept of galaxies
merging seen from a planet
in the outer fringes of the
merger.

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.
Further analysis of the plume revealed it is
made up of billions of older stars flung out and
abandoned in an ongoing clash. About half of
the stars in the plume will later fall back into
the galaxies. "When this merger is complete,
this will be one of the biggest galaxies in the
universe," said Rines.
The Spitzer observations also show that the
new merger lacks gas. Theorists predict that
massive galaxies grow in a variety of ways,
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including gas-rich and gas-poor mergers. In
gas-rich mergers, the galaxies are soaked with
gas that ignites to form new stars. Gas-poor
mergers lack gas, so no new stars are formed.
Spitzer found only old stars in the quadruple
encounter.
"The Spitzer data show that these major
mergers are gas-poor, unlike most mergers
we know about," said Rines. "The data also
represent the best evidence that the biggest
galaxies in the universe formed fairly recently
through major mergers."
Some of the stars tossed out in the monstrous
merger will live in isolated areas outside the
borders of any galaxies. Such abandoned
stars could theoretically have planets. If so,
the planets' night skies would be quite different from our own, with fewer stars and more
visible galaxies.
In addition to Spitzer, Rines and his team
used a telescope formerly known as the Multiple Mirror Telescope and now called MMT
near Tucson, Ariz., to confirm that the four
galaxies are intertwined, and NASA's Chandra
X-ray Observatory to weigh the mass of the
giant cluster of galaxies in which the merger
was discovered. Both Spitzer and a telescope
known as WIYN at Kitt Peak, also near Tucson,
were used to study the plume. WIYN is named
after the University of Wisconsin, Indiana
University, Yale University and the National
Optical Astronomy Observatory, which own
and operate the telescope.
NASA's Jet Propulsion Laboratory, Pasadena,
Calif., manages the Spitzer Space Telescope mission for NASA's Science Mission Directorate,

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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Washington. Science operations are conducted
at the Spitzer Science Center at the California
Institute of Technology, also in Pasadena.
Caltech manages JPL for NASA. Spitzer's
infrared array camera was built by NASA's
Goddard Space Flight Center, Greenbelt, Md.
The instrument's principal investigator is
Giovanni Fazio of the Harvard-Smithsonian
Center for Astrophysics. f

Going, Going, Gone
(NASA/STScI) This series of images from
NASA's Hubble Space Telescope shows how the
ring system around the distant planet Uranus
appears at ever more oblique (shallower) tilts
as viewed from Earth, culminating in the
rings being seen edge-on in three observing
opportunities in 2007. The best of these
events appears in the far right image taken
with Hubble's Wide Field Planetary Camera
2 on August 14, 2007.
The edge-on rings appear as two spikes
above and below the planet. The rings cannot
be seen running fully across the face of the
planet because the bright glare of the planet
has been blocked out in the Hubble photo (a
small amount of residual glare appears as a
fan- shaped image artifact). A much shorter
color exposure of the planet has been photocomposited to show its size and position
relative to the ring plane.
Earthbound astronomers only see the
rings' edge every 42 years as the planet follows a leisurely 84-year orbit about the Sun.
However, the last time the rings were tilted
edge-on to Earth astronomers didn't even
know they existed.
With further analysis of the Hubble data,
astronomer Mark Showalter of the SETI Institute in Mountain View, Calif., hopes to detect
some of the small moons that may shepherd
the debris into distinct rings.
Until Voyager 2 flew by Uranus in January
1986, the rings were only known from the way
they temporarily blocked the light of stars
passing behind the planet. Hubble provided

2007

onOrbit

Page 11

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:

some of the first images of the ring system as
viewed from Earth's distance of approximately
2 billion miles. The advent of adaptive optics
gave ground-based observers using large telescopes comparatively sharp views.
The rings were discovered in 1977, so this
is the first time for a Uranus ring crossing to
be observed from Earth. Earth's orbit around
the Sun permits three opportunities to view
the rings edge-on: Uranus made its first ring
crossing as seen from Earth on May 3; it
made its second crossing on August 16; and
will cross for the third time on February 20,
2008. Though the last ring crossing relative
to Earth will be hidden behind the Sun, most
of Earth's premier telescopes, including Keck,
Hubble, the European Southern Observatory's
Very Large Telescope and the Hale Telescope
on Mt. Palomar, plan to focus on the planet
again in the days following December 7, 2007.
On December 7 the rings will be perfectly
edge-on to the Sun.
Showalter is a member of a team led by
Imke de Pater of the University of California, Berkeley, who reported that the rings of
micron-sized dust have changed significantly
since the Voyager 2 spacecraft photographed
the Uranus system 21 years ago. Observations were also gleaned from near-infrared
adaptive optics observations with the Keck
II telescope on May 28, 2007, and reported
in an article that appeared on August 23 in
Science Express, the online edition of Science
Magazine. f

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year unshared 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/

The ASN has a Las Vegas Chapter.
For information see:
http://vegas.astronomynv.org/
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Water Vapor Seen
'Raining Down' on
Young Star System
(NASA/SSC) NASA's Spitzer Space Telescope
has detected enough water vapor to fill the
oceans on Earth five times inside the collapsing
nest of a forming star system. Astronomers
say the water vapor is pouring down from the
system's natal cloud and smacking into a dusty
disk where planets are
thought to form.
The observations
provide the first direct
look at how water, an
essential ingredient
for life as we know it,
begins to make its way
into planets, possibly
even rocky ones like
our own.
"For the first time,
we are seeing water
being delivered to the
region where planets will most likely form,"
said Dan Watson of the University of Rochester, N.Y. Watson is the lead author of a paper
about this "steamy" young star system, that
appeared in the Aug. 30 issue of Nature.
The star system, called NGC 1333-IRAS 4B,
is still growing inside a cool cocoon of gas and
dust. Within this cocoon, circling around the
embryonic star, is a burgeoning, warm disk
of planet-forming materials. The new Spitzer
data indicate that ice from the stellar embryo's
outer cocoon is falling toward the forming star
and vaporizing as it hits the disk.
"On Earth, water arrived in the form of icy
asteroids and comets. Water also exists mostly
as ice in the dense clouds that form stars," said
Watson. "Now we've seen that water, falling as
ice from a young star system's envelope to its
disk, actually vaporizes on arrival. This water
vapor will later freeze again into asteroids
and comets."
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In the new Spitzer study, water also serves as
an important tool for studying long-sought
details of the planet formation process. By
analyzing what's happening to the water in
NGC 1333-IRAS 4B, the astronomers are
learning about its disk. They calculated the
disk's density; its dimensions (size of Pluto's
orbit); and its temperature (-154° F).
"Water is easier to detect than other molecules,
so we can use it as a probe to look at more
brand-new disks and study their physics and
chemistry," said Watson. "This will teach us a
lot about how planets
form."
Watson and his colleagues studied 30 of
the youngest known
stellar embryos using Spitzer's infrared
spectrograph, an
instrument that splits
infrared light open
into a rainbow of
wavelengths, revealing "fingerprints" of
molecules. Of the 30
stellar embryos, they found only one, NGC
1333-IRAS 4B, with a whopping signature of
water vapor. This vapor is readily detectable by
Spitzer, because as ice hits the stellar embryo's
planet-forming disk, it heats up very rapidly
and glows with infrared light.
Why did only one stellar embryo of 30
show signs of water? The astronomers say
this is most likely because NGC 1333-IRAS
4B is in just the right orientation for Spitzer
to view its dense core. Also, this particular
watery phase of a star's life is short-lived and
hard to catch.
NGC 1333-IRAS 4B is located in a pretty
star-forming region approximately 1,000
light-years away in the constellation Perseus.
Its central stellar embryo is still "feeding" off
the material collapsing around it and growing in size. At this early stage, astronomers
cannot tell how large the star will ultimately
become. 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 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.
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.
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 remanned 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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Sky
Calendar

October

about an hour before Uranus. Like Uranus,
it is in the sky virtually all night. The waxing gibbous moon will be halfway between
Uranus and Neptune on the evening of
October 22.

Dwarf Planets. (At mid-month - 15th)
All times are Pacific Daylight Time. Rise and
Constellation
Transit
set times are for the astronomical horizon at Planet
Pluto
Sagittarius
4:50 pm (37°)
Las Vegas or Reno as noted.
Ceres
Taurus
2:34 am (63°)
Eris
Cetus
12:46 am (49°)

The Planets

Mercury. At the beginning of the month,
Mercury is visible in the evening sky setting
shortly after the sun. Inferior Conjunction
(between the earth and sun) occurs on
October 23 as Mercury moves into the
morning sky.

All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least 12"
diameter. Eris ("EE-ris", formerly 2003 UB313),
like most Trans-Neptunian objects, requires a
professional sized telescope. Transit time and
altitude (from Las Vegas) are when the object
is at its highest in the southern sky. f

Venus. Venus is visible in the morning sky
rising about three hours before the sun.
While always quite bright, Venus was at its
The Moon
brightest on September 23. Venus will rise
Each day the moon rises about one hour
just to the right of the star Regulus, in Leo,
later than the day before. The New Moon (not
on the morning of October 7.
visible) is in the direction of the sun and rises
Mars. Mars is in Gemini. Look for the red and sets with the sun. The first quarter moon
planet to rise in the east before midnight. rises at about noon and sets near midnight.
By sunrise it will be high overhead.
The full moon is opposite the sun in the sky
Jupiter. Jupiter, in Ophiuchus, is low in the and rises at sunset and sets at sunrise. The
southwest in the early evening. It sets soon last quarter moon rises near midnight and
after the sun. Look for the waning crescent sets near noon. Perigee is when the moon is
moon below Jupiter early on the evening closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
of October 15.
the average.
Saturn. Saturn, in the constellation of Leo, it
Full Moon
Sep. 26 12:45 pm pdt
is easily visible in the morning sky before
Last
quarter
Oct. 3
3:06 am
sunrise rising along with Venus. Saturn will
New
Moon
Oct.
10
10:01
pm
be just 3° north of Venus on the 15th.
First quarter Oct. 19
1:33 am
Uranus. Uranus is in the constellation of
Full Moon
Oct. 25
9:52 pm
Aquarius where it is visible in small
telescopes for most of the night. Opposition
(directly opposite the sun) occurred on
September 9.
Neptune. Neptune, in Capricornus, is rising

Perigee
Apogee
Perigee

Sep. 27
Oct. 13
Oct. 26

6:54 pm pdt
2:54 am
4:52 am

onOrbit

2007
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
6:39
6:41
6:44
6:47
6:49
6:52
6:55
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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The Sun

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

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 10th, 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 little with
this shower because the First Quarter moon
will be setting around midnight.
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
7:24
7:27

Sunset
6:41 pm pdt
6:37
6:32
6:27
6:23
6:18
6:14
6:10
6:06
6:02
5:58

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

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, we will
not see the spectacular shower that can occur
when a major concentration of material is
crosses the earth’s orbit. f

Now Playing
In Las Vegas

In Reno

Origins of
Life

It's About
Time

and

Sky Watch
Saturday Matinee
Larry, Cat in Space

and

Journey to
Amazing Caves

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards (Interim)
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Howard Rosenberg - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Cedric Crear, Thalia Dondero,
Dorothy Gallagher, Jason Geddes, Ronald Knecht, James Dean Leavitt, Dr. Jack
Lund Schofield, Steve Sisolak and Bret Whipple

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4296

University of Nevada
1650 N. Virginia Street
Reno, NV 89557-0010

http://www.csn.edu/planetarium/

http://planetarium.unr.edu/

