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Dwarf Planets Refined
by Dr. Dale Etheridge

With the refinement of the definition of planets passed by the International Astronomical
Union (IAU) in August, astronomers are now
taking a closer look at potential members of
the new planetary class of "Dwarf Planets."
Rather than demoting Pluto to a mere
asteroid, a new intermediate class of objects
was defined. To understand the differences,
we need to consider the full definition.
To be a full planet, an object must meet
three criteria:
1. Orbit the sun. In a broader definition,
this would be "orbit a star." The sun, of
course, is a star.
2. Have enough mass to form into a sphere.
With enough mass, the force of gravity
overcomes the strength of material forcing
the object to be spherical.
3. Be the dominant object from the sun (or
star) clearing space around its orbital
distance.
To be a planet, all three must be satisfied. This
means that there are eight planets in the Solar
System. Pluto, being very much smaller than
Neptune and crossing Neptune's orbit, fails to
meet the third criterion. Neptune's superior
gravity has forced Pluto into a synchronized
orbit that prevents it from ever coming within
several billion miles of Neptune despite cross-

Page 3

ing Neptune's orbit.
This then, gives us our new "dwarf planet"
category. All objects that meet only the first
two criteria. Pluto is one, the largest asteroid,
Ceres, is now a dwarf planet (it is spherical).
There are a couple of large asteroids that may
have to be considered if new observations
show them to be spherical enough (a hard
line to draw).
Beyond the orbit of Neptune, among what
are called the Kuiper Belt objects or TransNeptunian Objects, lie several more candidates
for dwarf planet status. The object 2003 UB313
is larger than Pluto and shows every indication of being spherical. Recognizing its new
classification, it has been given a formal name.
The IAU has adopted the name Eris (EE-ris)
on the recommendation of the discoverers.
In mythology, Eris (appropriately) is a goddess of discord and strife. Eris has a moon
that the IAU has named Dysnomia, goddess
of lawlessness and the daughter of Eris.
Observations from last year by the Hubble
Space Telescope had established that Pluto
actually has three moons. In addition to its
large moon, Charon (half the size of Pluto),
there are two very small moons that have been
named Nyx (mother of Charon) and Hydra
(serpent guardian of Pluto's realm).
There are numerous other objects orbiting
far from the sun. Many are comparable to
Pluto and Eris in size. Most have not been
studied closely enough to determine whether
they meet the shape requirement for being a
dwarf planet.
Objects that meet only the first criterion
are called asteroids (if rocky or metallic) or
comets (if icy). They all tend to have very
irregular shapes. f
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Pale Blue Orb - 2
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(NASA/JPL) Not since NASA's Voyager 1
spacecraft saw our home as a pale blue dot
from beyond the orbit of Neptune has Earth
been imaged in color from the outer solar
system. Now, Cassini
casts powerful eyes
on our home planet,
and captures Earth,
a pale blue orb, and
a faint suggestion of
our moon, among the
glories of the Saturn
system.
Earth is captured
here in a natural color
portrait made possible
by the passing of Saturn directly in front of
the sun from Cassini's
point of view. At the distance of Saturn's orbit,
Earth is too narrowly separated from the sun
for the spacecraft to safely point its cameras
and other instruments toward its birthplace
without protection from the sun's glare.
The Earth-and-moon system is visible as a
bright blue point on the right side of the image
above center. Here, Cassini is looking down
on the Atlantic Ocean and the western coast
of north Africa. The phase angle of Earth,
seen from Cassini is about 30°.
A magnified view of the image taken through
the clear filter (monochrome) shows the
moon as a dim protrusion to the upper left
of Earth. Seen from the outer solar system
through Cassini's cameras, the entire expanse
of direct human experience, so far, is nothing
more than a few pixels across.
Earth no longer holds the distinction of
being our solar system's only "water world,"
as several other bodies suggest the possibility
that they too harbor liquid water beneath their
surfaces. The Saturnian moon, Enceladus,
is among them, and is also captured on the
left in this image, with its plume of water ice
particles and swathed in the blue E ring which
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it creates. Delicate fingers of material extend
from the active moon into the E ring.
The narrow tenuous G ring and the main
rings are seen at the right.
The view looks down from about 15° above
the un-illuminated side of the rings.
Images taken using
red, green and blue
spectral filters were
combined to create
this view. The image was taken by the
Cassini spacecraft
wide-angle camera on
September 15, 2006, at
a distance of approximately 1.3 million
miles from Saturn
and at a sun-Saturnspacecraft angle of
almost 179°. Image
scale is approximately 155 miles per pixel.
At this time, Cassini was nearly 930 million
miles from Earth. f

Surprises from the
Edge of the Solar
System
(NASA/JPL) Almost every day, the great
antennas of NASA's Deep Space Network
turn to a blank patch of sky in the constellation Ophiuchus. Pointing at nothing, or so it
seems, they invariably pick up a signal, faint
but full of intelligence. The source is beyond
Neptune, beyond Pluto, on the verge of the
stars themselves.
It's Voyager 1. The spacecraft left Earth in
1977 on a mission to visit Jupiter and Saturn.
Almost 30 years later, with the gas giants long
ago seen and done, Voyager 1 is still going and
encountering some strange things.
"We've entered a totally new region of space,"
says Ed Stone, Voyager project scientist and the
former director of JPL. "And the spacecraft is
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beaming back surprising new information."
Before we reveal the surprises, let us discuss
exactly where Voyager 1 is:
Our entire solar system, planets and all, sits
inside a gargantuan bubble of gas about four
times wider than the orbit of Neptune. The
sun is responsible. It blows the bubble by
means of the solar wind. Astronomers call the
bubble itself "the heliosphere" and its outer
membrane "the heliosheath."
Voyager 1 is about 10 billion miles from
Earth, inside the heliosheath.
"You can simulate the heliosheath in your
kitchen sink," says Stone. "Turn on the faucet
so that a thin stream of water pours into the
sink. Look down into the basin. Where the
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stream hits bottom, that's the sun. From there,
water flows outward in a thin, perfectly radial
sheet. That's the solar wind. As the water
(or solar wind) expands, it gets thinner and
thinner, and it can't push as hard. Abruptly,
a sluggish, turbulent ring forms. That ring
is the heliosheath."
"The heliosheath is important to humans,"
continues Stone. "It helps protect us from
galactic cosmic rays." Galactic cosmic rays
are subatomic particles accelerated to nearly
light speed by supernovas and black holes.
Astronauts out in space are exposed to the
particles, and that's not a good thing. Cosmic
rays can penetrate flesh and damage DNA.
Fortunately, the heliosheath deflects many
cosmic rays before they ever reach the inner
solar system. "Magnetic turbulence in the
heliosheath scatters the particles harmlessly
away."
We have many shields against cosmic rays
from the thin walls of spaceships to massive
planetary atmospheres. But the heliosheath
is our first line of defense, and that makes it
special.
Because of its role as Solar System Protector,
"we need to learn as much as we can about the
heliosheath," says Stone. "Voyager 1 is giving
us our first look inside."
And now for the surprises:
Magnetic Potholes: Every now and then,
Voyager 1 sails through a "magnetic pothole"
where the magnetic field of the heliosheath
almost vanishes, dropping from a typical value
of 0.1 nanoTesla (nT) to 0.01 nT or less. There
are also "magnetic speed bumps" where the
field strength jumps to twice normal, from 0.1
nT to 0.2 nT. These speed bumps and potholes
are an unexpected form of turbulence. What
role do they play in scattering cosmic rays?
"This is under investigation," says Stone.
Sluggish solar wind: The solar wind in the
heliosheath is slower than anyone expected.
"The solar wind is supposed to slow down out
there, just as the water in your sink slowed
down to make the 'sluggish ring,'" says Stone,
"but not this slow." Before Voyager 1 arrived,
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computer models predicted a wind speed of
200,000 to 300,000 mph. Voyager 1 measured
only about 34,000 mph. "This means our
computer models need to be refined."
Anomalous Cosmic Rays: "This one takes
a little explaining," he says. "While the heliosheath protects us from deep-space cosmic
rays, at the same time it is busy producing
some cosmic rays of its own. A shock wave
at the inner boundary of the heliosheath
imparts energy to subatomic particles which
zip, cosmic-ray-like, into the inner solar system. "We call them 'anomalous cosmic rays.'
They're not as dangerous as galactic cosmic
rays because they are not so energetic."
Researchers expected Voyager 1 to encounter
the greatest number of anomalous cosmic
rays at the inner boundary of the heliosheath
"because that's where we thought anomalous
cosmic rays were produced." Surprise: Voyager crossed the boundary in August 2005
and there was no spike in cosmic rays. Only
now, 300 million miles later, is the intensity
beginning to grow.
"This is really puzzling," says Stone. "Where
are these anomalous cosmic rays coming
from?"
Voyager 1 may find the source (and who
knows what else?) as it continues its journey.
The heliosheath is 3 to 4 billion miles in
thickness, and Voyager 1 will be inside it for
another 10 years or so. That's a lot of new
territory to explore and plenty of time for
more surprises. f
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Cassini Detects Vast
Ethane Cloud on Titan
(NASA/JPL) Cassini's Visual and Infrared
Mapping Spectrometer (VIMS) has detected
what appears to be a massive ethane cloud
surrounding Titan's north pole. The cloud
might be snowing ethane snowflakes into
methane lakes below.
The cloud may be the clue needed in solving
a puzzle that has confounded scientists who so
far have seen little evidence of a veil of ethane
clouds and surface liquids originally thought
extensive enough to cover the entire surface
of Titan with a 300-meter-deep ocean.
Before the Cassini-Huygens mission began
visiting Titan in 2004, "We expected to see lots
of ethane, vast ethane clouds at all latitudes
and extensive seas on the surface of Saturn's
giant moon Titan," University of Arizona
planetary scientist Caitlin Griffith said.
That's because solar ultraviolet light irreversibly breaks down methane in Titan's
mostly nitrogen atmosphere. Ethane is by
far the most plentiful by-product when
methane breaks down. If methane has been
a constituent of the atmosphere throughout
Titan's 4.5-billion-year lifetime, and there
was no reason to suspect it had not, the large
moon would be awash with seas of ethane,
scientists theorized.
NASA's Cassini spacecraft radar found lakes
in Titan's north arctic latitudes on a flyby last
July 22. However, "We now know
that Titan's surface is largely devoid
of lakes and oceans," Griffith said.
She is a member of the UA-based
Cassini VIMS team, headed by Professor Robert Brown of UA's Lunar
and Planetary Lab.
The missing ethane is all the more
mysterious because Cassini images
suggest that other less abundant solid
precipitates from the photochemical
reactions in Titan's atmosphere have
formed dunes and covered craters
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The Visual and Infrared Mapping Spectrometer (VIMS) on NASA's Cassini spacecraft
recorded these infrared images of Titan's
northern hemisphere. Image (A) was taken on
Dec. 13, 2004; image (B) on Aug. 22, 2005;
image (C) on Aug. 21, 2005; and image (D)
on Sept. 7, 2005. The images show the reflection of sunlight on Titan's atmosphere at 2.8
microns, which are longer wavelengths than
human eyes can detect. The image appears
in false color so that the highest reflection
appears as a reddish hue. The vast cloud
can be seen in all images as a reddish band
just north of 50 degrees latitude. The top of
the image in panel D also shows a strong
reflection off the limb of the planet (also reddish) which is caused by the lighting angle
and does not indicate the presence of clouds.
[NASA/JPL/University of Arizona]

on its surface, Griffith said.
VIMS made the first detection of Titan's
vast polar ethane cloud when it probed
Titan's high northern latitudes on Cassini
flybys in December 2004, August 2005, and
September 2005.
VIMS detected the cirrus cloud as a bright
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band at altitudes from between 30 km
and 60 km at the edge of Titan's arctic
circle, between 51° and 69° north
latitude. VIMS saw only part of the
cloud because most of the northern
polar region is in winter's shadow
and won't be fully illuminated until
2010, Griffith noted.
"Our observations imply that
surface deposits of ethane should
be found specifically at the poles,
rather than globally distributed
across Titan's disk as previously
assumed," Griffith said. "That may
partially explain the lack of liquid
ethane oceans and clouds at Titan's
middle and lower latitudes."
"We think that ethane is raining
or, if temperatures are cool enough,
snowing on the north pole right
now. When the seasons switch, we expect
ethane to condense at the south pole during
its winter," Griffith said. If polar conditions
are as cool as predictions say, ethane could
accumulate as polar ice.
Ethane dissolves in methane, which scientists
predict is raining from the atmosphere at the
north pole during its cool winter. "During
the polar winters, we expect the lowlands to
cradle methane lakes that are rich with ethane,"
Griffith noted. "Perhaps these are the lakes
recently imaged by Cassini."
If ethane was produced at today's rate over
Titan's entire lifetime, a total of two kilometers
of ethane would have precipitated over the
poles. But that seems unlikely, Griffith said.
Scientists have no direct evidence for polar
caps of ethane ice. Titan's north pole is in
winter darkness, and Cassini cameras have yet
to see it in reflected light. Cassini cameras have
imaged Titan's south pole. "The morphology
seen in those images doesn't suggest a two
kilometer polar ice cap, but the images do
show flow features," Griffith said.
"We're going to start making more polar
passes in the upcoming months," she added.
"By the end of next year Cassini will have re-
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corded the first polar temperature profile of
Titan, which will tell us how cold conditions
are at the pole."
Griffith is first author on the article, "Evidence
for a Polar Ethane Cloud on Titan," published
in the September 15 issue of Science. Paulo
Pinteado and VIMS team leader Robert Brown
of the UA and researchers from France, the
Jet Propulsion Laboratory in Pasadena, Calif.,
the U.S. Geological Survey, Cornell University,
NASA Ames Research Center, Portugal and
Germany are co-authors.
Griffith, Pinteado and Robert Kursinski
of UA collaborated earlier in studies of the
thousand-mile-long methane clouds that band
Titan at southern latitudes. They concluded
from analyzing VIMS images that these highly
localized, convective clouds, which are composed of methane, result from summer heating
much as thunderstorms form on Earth.
The VIMS instrument is an imaging spectrometer that produces a special data set
called an image cube. It takes an image of
an object in many colors simultaneously. An
ordinary video camera takes images in three
primary colors (red, green, and blue) and
combines them to produce images as seen
by the human eye. The VIMS instrument
takes images in 352 separate wavelengths, or
colors, spanning a realm of colors far beyond
those visible to humans. All materials reflect
light in a unique way. So molecules of any
element or compound can be identified by
the wavelengths they reflect or absorb, their
"signature" spectra.
The Cassini-Huygens 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, Calif.,
manages the mission for NASA's Science
Mission Directorate, Washington, D.C. The
Cassini orbiter and its two onboard cameras
were designed, developed and assembled at
JPL. The Visual and Infrared Mapping Spectrometer team is based at The University of
Arizona in Tucson. f
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Planet Or Failed Star

(NASA/STScI) Astronomers using NASA's
Hubble Space Telescope have photographed
one of the smallest objects ever seen around
a normal star beyond our Sun. Weighing in
at 12 times the mass of Jupiter, the object is
small enough to be a planet. The conundrum
is that it's also large enough to be a brown
dwarf, a failed star.
The Hubble observation of the diminutive
companion to the low-mass red dwarf star
CHXR 73 is a dramatic reminder that astronomers do not have a consensus in deciding which
objects orbiting other stars are truly planets,
even though they have at last agreed on how
they will apply the definition of "planet" to
objects inside our solar system.
Kevin Luhman of Penn State University,
leader of the team that found the object,
called CHXR 73 B, is casting his vote for a
brown dwarf. "New, more sensitive telescopes
are finding smaller and smaller objects of
planetary-mass size," said Luhman. "These
discoveries have prompted astronomers to ask
the question, are planetary-mass companions
always planets?"
Some astronomers suggest that an extrasolar object's mass determines whether it is a
planet. Luhman and others advocate that an
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The Astronomy
Store
The CCSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
object is only a planet if it formed from the
disk of gas and dust that commonly encircles
a newborn star. Our solar system planets
formed 4.6 billion years ago out of a dust disk
around our Sun.
Brown dwarfs, by contrast, form just like
stars: from the gravitational collapse of large,
diffuse clouds of hydrogen gas. Unlike stars,
brown dwarfs do not have quite enough mass
to ignite hydrogen fusion reactions in their
cores, which power stars such as our Sun.
CHXR 73 B is 19.5 billion miles from its red
dwarf sun. That's roughly 200 times farther
than Earth is from our Sun. At 2 million years
old, the star is very young when compared with
our middle-aged 4.6-billion-year-old Sun.
"The object is so far away from its star that
it is unlikely to have formed in a circumstellar disk," Luhman explained. Disks around
low-mass stars are about 5 to 10 billion miles
in diameter. There isn't enough material at
that distance from the red dwarf to create a
planet. Theoretical models show that giant
planets like Jupiter form no more than about
3 billion miles from their stars.
Hubble's Advanced Camera for Surveys discovered the object while conducting a survey
of free-floating brown dwarfs. Astronomers
have found hundreds of brown dwarfs in our
galaxy since the first brown dwarfs were spied
about a decade ago. Most of them are floating
through space and not orbiting stars.

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.
"It is important to study young star systems
to understand how small bodies formed.Young
brown dwarfs are brighter than older, cooler
brown dwarfs. This allows them to be seen
even at lower masses, where older dwarfs would
still be undetectable," said team member John
Wilson of the University of Virginia.
One way to further settle the uncertainty
would be if a disk of dust could be observed
around CHXR 73's companion. Like stars,
brown dwarfs have circumstellar disks, too.
They would be no more than about 2 billion
miles in diameter.
NASA's Spitzer Space Telescope has detected
disks around several free-floating brown
dwarfs. But CHXR 73 B is too close to its star
for Spitzer to detect the disk. So astronomers
will have to wait for the launch of the James
Webb Space Telescope in 2013 to determine if
this companion has a disk. The Webb telescope
will combine Hubble's sharpness, which is
needed for detecting close companions, and
Spitzer's infrared sensitivity, which is necessary
for seeing cool, dusty disks.
The team's result appeared in the September
20 issue of the Astrophysical Journal. f
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Tracing the Evolution
of the First Galaxies in
the Universe
(NASA/STScI) A systematic search for the
first bright galaxies to form in the early universe
has revealed a dramatic jump in the number
of such galaxies around 13 billion years ago.
These observations of the earliest stages in the
evolution of galaxies provide new evidence for
the hierarchical
theory of galaxy
formation, the
idea that large
galaxies built
up over time as
smaller galaxies collided and
merged. Astronomers at
the University
of California,
Santa Cruz, used
NASA's Hubble
Space Telescope
to explore the
formation of
galaxies during the first 900 million years
after the Big Bang.
They reported their latest findings in the
September 14 issue of the journal Nature.
Deep observations in three dark patches of
sky, the Hubble Ultra Deep Field and the Great
Observatories Origins Deep Survey fields,
gathered the faint light emitted 13 billion years
ago by stars in primeval galaxies. Only the
brightest galaxies could be detected at such
great distances. The researchers observed
hundreds of bright galaxies at around 900
million years after the Big Bang. But when
they looked deeper, about 200 million years
earlier in time, they only found one. Relaxing
their search criteria a bit turned up a few more
candidates, so there must have been a lot of
merging of smaller galaxies during those 200

November

million years.
This panel shows four candidate galaxies
that are likely to have redshifts of 7 and thus
have emitted their light when the universe
was just 750 million years old. Astronomers
can determine when light was emitted from
a distant source by its redshift, a measure of
how the expansion of the universe stretched
the wavelengths of the light as it traveled
through space across vast distances.
Each of the four candidate high-redshift
galaxies are presented in a distinct row. All four
candidate galaxies are shown
using images
at each of five
different wavelengths (591 nm,
776 nm, 944 nm,
1119 nm, and
1604 nm). These
galaxies are all
clearly detected
at wavelengths
redder than 1000
nm (indicated
by the J and H
filters), but remain completely
undetected at wavelengths bluer than 800 nm
(indicated by the V, i and z filters). This abrupt
drop-off in the flux is strongly characteristic
of star-forming galaxies at high redshifts and
occurs due to the absorption of light by the
large amounts of neutral hydrogen in the
universe at early times. Astronomers use the
presence of this break to find high-redshift
galaxies. f

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.ccsn.edu/LVAS/
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Hubble Finds 100's
Of Young Galaxies In
Early Universe

Friends of The
CCSN Planetarium

(NASA/STScI) Astronomers analyzing two
of the deepest views of the cosmos made with
NASA's Hubble Space Telescope have uncovered a gold mine of galaxies, more than 500
that existed less than a billion years after the
Big Bang. These galaxies thrived when the
cosmos was less than 7% of its present age of
13.7 billion years. This sample represents the
most comprehensive compilation of galaxies
in the early universe, researchers said.
The discovery is scientifically invaluable for
understanding the origin of galaxies, considering that just a decade ago early galaxy formation
was largely uncharted territory. Astronomers
had not seen even one galaxy that existed
when the universe was a billion years old, so
finding 500 in a Hubble survey is a significant
leap forward for cosmologists.
The galaxies unveiled by Hubble are smaller
than today's giant galaxies and very bluish in
color, indicating they are ablaze with star birth.
The images appear red because of the galaxies'
tremendous distance from Earth. The blue
light from their young stars took nearly 13
billion years to arrive at Earth. During the
journey, the blue light was shifted to red light
due to the expansion of space.
"Finding so many of these dwarf galaxies,
but so few bright ones, is evidence for galax-

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: CCSN
Foundation, Inc.) to:

Be a Star in Our Sky

The Planetarium - S1A
Community 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.

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 CCSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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ies building up from small pieces, merging
together as predicted by the hierarchical theory
of galaxy formation," said astronomer Rychard
Bouwens of the University of California, Santa
Cruz, who led the Hubble study.
Bouwens and his team spied these galaxies
in an analysis of the Hubble Ultra Deep Field
(HUDF), completed in 2004, and the Great
Observatories Origins Deep Survey (GOODS),
made in 2003. The results were presented on
August 17 at the 2006 General Assembly of
the International Astronomical Union, and
will be published in the November 20 issue
of the Astrophysical Journal.
The findings also show that these dwarf
galaxies were producing stars at a furious rate,
about ten times faster than is happening now
in nearby galaxies. Astronomers have long
debated whether the hottest stars in early
star-forming galaxies, such as those in this
study, may have provided enough radiation
to reheat the cold hydrogen gas that existed
between galaxies in the early universe. The
gas had been cooling since the Big Bang.
"Seeing all of these starburst galaxies
provides evidence that there were enough
galaxies 1 billion years after the Big Bang to
finish reheating the universe," explained team
member Garth Illingworth of the University
of California, Santa Cruz. "It highlights a
period of fundamental change in the universe,
and we are seeing the galaxy population that
brought about that change."

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://www.astronomynv.org/vegas/
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In terms of human lifetimes, cosmic events
happen very slowly. The evolution of galaxies
and stars, for example, occurs over billions
of years. Astronomers, therefore, rarely
witness dramatic, relatively brief transitions
that changed the universe. One such event
was the universe's "reheating." The reheating,
driven by the galaxies' ultraviolet starlight,
transformed the gas between galaxies from a
cold, dark hydrogen soup to a hot, transparent plasma over only a few hundred million
years. With Hubble's help, astronomers are
now beginning to see the kinds of galaxies
that brought about the reheating.
Just a few years ago, astronomers did not
have the technology to hunt for faraway galaxies in large numbers. The installation of the
Advanced Camera for Surveys (ACS) aboard
the Hubble Space Telescope in 2002 allowed
astronomers to probe some of the deepest
recesses of our universe. Astronomers used
the ACS to observe distant galaxies in the
HUDF and GOODS surveys.
Another major step in the exploration of the
universe's earliest years will occur if Hubble
undergoes its next upgrade with the Wide Field
Planetary Camera 3 (WFC3). The WFC3's
infrared sensitivity will allow it to detect galaxies that are so far away their starlight has
been stretched to infrared wavelengths by the
expanding universe.
The members of the science team are Rychard
Bouwens and Garth Illingworth (University
of California, Santa Cruz), John Blakeslee
(Washington State University), and Marijn
Franx (Leiden University). f
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Month in
History
November
1: The then most distance known minor
planet, Chiron, discovered on this date in
1977. Chiron’s orbit ranges between the
orbit of Saturn and the orbit of Uranus.
(Several new objects, similar to Chiron,
were later discovered on orbits well beyond
that of Pluto.)
2: Harlow Shapley, who first demonstrated
the location of the center of the galaxy, was
born in 1885.
3: The dog Laika, was the first animal to orbit
the earth. Laika was launched in Sputnik 2
by the USSR on this date in 1957.
7: Robert Goddard, the first person to
construct a working liquid fuel rocket,
demonstrated a tube-launched, solid-fuel
rocket in 1918.
8: Edmund Halley, who first predicted the
return of the comet that bears his name,
was born in 1656.
12: The space shuttle Columbia became the
first manned spacecraft to be flown by a
crew for the second time in 1981.
13: Mariner 9 entered orbit around Mars on
this day in 1971 to be come the first vehicle
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to orbit another planet.
15: The English astronomer William Herschel
was born on this day in 1738.
15: The Lewis and Clark expedition completed
its mission across the North American
continent when it reached the Pacific
Ocean in 1805.
16: The first intentional interstellar message
was transmitted towards the stars in 1974
from the Arecibo radio telescope.
20: Edwin Hubble, who developed a method
of describing galaxies and discovered the
expansion of the Universe, was born in 1889.
The Space Telescope was named for him.
21: Jean Pilâtre de Rozier, King Louis XVI’s
historian, made the first manned balloon
ascent in 1783. He flew a hot-air balloon,
built by the Montgolfier brothers, to a
height of 80 feet.
24: In 1642, Abel Tasman was the first European
to land in what was later called Tasmania,
New Zealand.
26: France became the third country to
successfully launch an artificial satellite
in 1965.
27: The USSR became the first country to
place an object on another planet when a
capsule from the Mars 2 spacecraft impacted
on Mars in 1971.
29: Richard Byrd became the first person to
complete an aerial crossing of the South
Pole in 1929.
29: Mercury 5 was launched into earth orbit
carrying the chimpanzee Enos in 1961. f

Give a Star
A popular service of The CCSN 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. Accompanying the certificate will be The Sky Challenger, which
contains a series of adjustable charts of the sky as seen from North America to
help you find your star. A donation of $100 will give you an exclusive dedication.
Call 651-4138 or 651-4505 for further information.

onOrbit
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Sky
Calendar

November

Neptune. Neptune, in Capricornus, sets over an
hour before Uranus. On November 26, the
waxing crescent moon is 5° above Neptune
when they set before midnight.

Dwarf Planets. (At mid-month - 15th)
All times are Pacific Standard Time. Rise
Constellation
Transit
and set times are for the astronomical horizon Planet
Pluto
Ophiuchus
2:01 pm (34°)
at Las Vegas or Reno as noted.
Ceres
Piscis Austrinis 5:55 pm (25°)
Eris
Cetus
9:56 pm (45°)

The Planets

Mercury. Mercury, in Libra is low in the
east at sunrise, after mid-month. Inferior
Conjunction (between us and the sun)
occurs on November 8. Observers in
the western hemisphere will see Mercury
transit the disk of the sun. Greatest Western
Elongation (20° from the sun) occurs on
November 25.

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 position is when the object is at its
highest in the southern sky. f

Venus. Venus, in Libra, is too close in direcThe Moon
tion to the sun to be visible as it moves
around the far side of the sun. Superior
Each day the moon rises about one hour
conjunction (far side of the sun) occurred later than the day before. The New Moon (not
on October 27. Venus will return to the visible) is in the direction of the sun and rises
evening sky in late December.
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
Mars. In Libra, Mars is too close in direction
The full moon is opposite the sun in the sky
to the sun to observe as it sets in the west
and rises at sunset and sets at sunrise. The
shortly after the sun. Conjunction on the far
last quarter moon rises near midnight and
side of the sun occurred on October 23.
sets near noon. Perigee is when the moon is
Jupiter. Jupiter, in Libra, is too close in direction closest to the earth and apogee is when it is
to the sun to be visible. Conjunction (far farthest. The distance varies by ±6% from
side of the sun) occurs on November 21. the average.
Saturn. Saturn, in Leo, is rising near midnight.
Look for it in the eastern sky before dawn.
The waning crescent moon will rise just after
Saturn on the night of November 12/13.
Uranus. Uranus, in Aquarius, is in the west
during the evening. It sets near midnight.
On the evening of November 27, Uranus
is about 5° above the first quarter moon
as they set.

First quarter
Full Moon
Last quarter
New Moon
First quarter

Oct. 29
Nov. 5
Nov. 12
Nov. 20
Nov. 27

1:25 pm pst
4:58 am
9:45 am
2:18 pm
10:29 pm

Perigee
Apogee
Perigee

Nov. 3
Nov. 15
Dec. 1

3:52 pm pst
3:21 pm
4:07 pm

onOrbit

2006
The Sun

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

Las Vegas

Sunrise
6:05 am pst
6:08
6:11
6:14
6:17
6:20
6:23
6:26
6:29
6:32
6:33

Sunset
4:44 pm pst
4:41
4:38
4:36
4:33
4:31
4:30
4:28
4:27
4:26
4:26
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Day
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Thu.

Meteor Showers
Two meteor showers normally occur during
the month of November.
Meteors from the Taurid shower first start
appearing in late October. By Nov. 8, the
shower reaches its maximum and then slowly
declines until the end of the month. At the
peak of the Taurid shower, about 14 meteors
per hour can usually be seen. Since the moon
is at full phase on the 5th, it will interfere with
this shower.
The Taurid shower is actually two showers.
One has a radiant point in the northern part
of the constellation and the other has a radiant
in the southern part of the constellation. The
two streams contribute equally to the number
of meteors visible.
Leonid meteors can be seen for several days
on either side of November 18. About 10 to
15 meteors can be seen each hour from this
shower. The moon will not interfere with
this shower because the New Moon occurs
on November 20.
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
the stream. During a meteor shower, meteors

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

Reno

Sunrise
6:29 am pst
6:32
6:35
6:39
6:42
6:46
6:49
6:52
6:55
6:59
7:01

Sunset
4:57 pm pst
4:54
4:51
4:48
4:45
4:43
4:40
4:39
4:37
4:36
4:35

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

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 Taurid
meteors all trace back to the constellation of
Taurus. Likewise, the radiant for the Leonid
shower is in Leo.
Meteor showers are caused by comet debris
that circles the sun in the same orbit as the
comet producing the debris. The Taurid shower
is caused by the debris of Comet Encke. The
Leonids trace their origin to Comet TempelTuttle from 1866. The Taurid meteors are
called a stream shower because the debris is
scattered uniformly around the orbit. This
makes the shower appear similar each year.
The Leonid shower is a swarm shower.
While there is some debris spread around
the orbit, there is a major concentration, or
swarm, along a portion the orbit. This year,
North America will not see the spectacular
shower typical of recent years as the major
concentration of material is now passed the
earth’s orbit. f

Now Playing
In Las Vegas

In Reno

Force [5]

Black Holes

and

Sky Watch
Saturday Matinee
Secret of the Cardboard Rocket

and

The Human
Body

Closed for the
Thanksgiving Recess

The CCSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CCSN President: Dr. Richard Carpenter
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Chair: Bret Whipple, Vice Chair: Linda Howard,
Mark Alden, Dr. Stavros Anthony, Dr. Jill Derby, Thalia Dondero, Dorothy
Gallagher, Jason Geddes, James Dean Leavitt, Howard Rosenberg, Dr. Jack
Lund Schofield, Steve Sisolak and Michael Wixom

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

Community 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.ccsn.edu/planetarium/

http://planetarium.unr.edu/

