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Word from
the Editor
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A Future for Space
Travel
by Dr. Dale Etheridge

NASA has announced the successor to the
Space Shuttle (see page 9). This time around,
NASA is looking at its history of space vehicles
and combining the various aspects that worked.
Rather than trying to
create a single vehicle
to do everything (this
is what led to most of
the problems with the
current Space Shuttle),
they divided the project into two different
vehicles using related
technology.
One smaller rocket is
intended to take people
and small payloads
into low earth orbit. A
larger rocket is intended
to lift heavy payloads
into orbit. Each is based on current Shuttle
technology.
The Solid Rocket Boosters (SRB's) used with
the current shuttle will be used with the new
vehicles. Since solid fuel rockets burn their
fuel from a center core outward, the length
of the rocket determines the thrust produced.
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The current SRB's are four segments in
length and produce 3.3 million pounds of
thrust each which decreases by 50% near the
end of the burn. The smaller crew launch
vehicle uses one of these for the first stage.
The heavy lift vehicle uses two five segment
motors that produce over 4 million pounds
of thrust each.
The second stage of the crew launch vehicle
uses a tank similar in construction to the shuttle
external tank, but it has a smaller diameter.
This stage uses one shuttle main engine for
propulsion. The heavy lift vehicle uses a parallel stage to the SRB's that is a longer version
of the existing shuttle external tank with five
shuttle main engines for
propulsion. A shorter
tank with two shuttle
main engines propels the
upper stage. This vehicle
will carry 125 metric
tons into orbit.
NASA expects at least
a ten times improvement in safety with this
configuration. Since
the vehicles are vertical
stacks, any debris that
might fall off has nothing to hit.
By modeling the Crew
Excursion Module after
the Apollo Command
Module, they can provide an escape rocket at
the front of the Crew Module to rapidly carry
it up and away from the rest of the stack if
there is a failure or explosion during launch.
If they can maintain their schedule, the Crew
Vehicle will be ready by 2011 and the heavy
lift vehicle about two years later. f
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Hubble Catches
Scattered Light from
the Boomerang Nebula
(NASA/STScI) The Hubble Space Telescope
has “caught” the Boomerang Nebula in these
new images taken with the Advanced Camera
for Surveys. This reflecting cloud of dust and
gas has two nearly symmetric lobes (or cones)
of matter that are being ejected from a central
star. Over the last 1,500 years, nearly one and
a half times the mass of our Sun has been lost
by the central star of the Boomerang Nebula
in an ejection process known as a bipolar
outflow. The nebula’s name is derived from
its symmetric structure as seen from groundbased telescopes. Hubble’s sharp view is able
to resolve patterns and ripples in the nebula
very close to the central star that are not visible from the ground.
Astronomers are uncertain of the cause of
bipolar outflow in this, and many other, young
nebulae like the Boomerang. It may be that
a disk of slow-moving material is situated
around the equator of the star, thereby blocking
more rapidly moving ejected material there,
and allowing only matter closer to the poles
to be ejected. Another consideration may
be that magnetic fields are responsible for
constraining the material and thus causing
the double-lobed shape of the nebula.
Bipolar outflows are seen to occur both
from very young stars (“protostars”) that are
still in the process of collapsing and forming,
and from old stars nearing the ends of their
lives that have become bloated red giants.
The Boomerang is believed to be the ejected
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outer layers from an old red giant. Each
lobe of the Boomerang Nebula is nearly one
light-year in length, making the total length
of the nebula half as long as the distance from
our Sun to our nearest neighbors, the Alpha
Centauri stellar system, located roughly 4
light-years away.
These images of the Boomerang were taken
in early 2005 with the Advanced Camera
for Surveys onboard Hubble. A visible light
filter was used in combination with a series
of polarization filters. Similar to polarizing
sunglasses that are used to reduce the amount
of scattered light that enters our eyes on a sunny
day, the telescope’s polarizing filters allow only
light of a specific polarization angle to pass
through to the camera’s detector. By combining images taken at different polarization
angles, astronomers can study light scattering
in the nebula and the properties of the small
dust particles responsible for the scattering.
Colors were assigned to represent different
polarization components, and then those
colors were adjusted to accentuate features
in the nebula, resulting in the multi-hued
composite image.
The Boomerang Nebula is located about
5,000 light-years from Earth in the direction
of the Southern constellation Centaurus.
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Largest Asteroid May
Be ‘Mini Planet’ with
Water Ice

This image of the Boomerang Nebula was
taken in 1998 with the Wide Field Planetary
Camera 2 instrument. Keith Taylor and Mike
Scarrott called it the Boomerang Nebula in
1980 after observing it with a large groundbased telescope in Australia. Unable to see
the detail that only Hubble can reveal, the
astronomers saw merely a slight asymmetry
in the nebula’s lobes suggesting a curved
shape like a boomerang. The high-resolution Hubble images indicate that ‘the Bow
Tie Nebula’ would perhaps have been a
better name. It shows faint arcs and ghostly
filaments embedded within the diffuse gas
of the nebula’s smooth ‘bow tie’ lobes. The
diffuse bow-tie shape of this nebula makes it
quite different from other observed planetary
nebulae, which normally have lobes that look
more like ‘bubbles’ blown in the gas. However,
the Boomerang Nebula is so young that it may
not have had time to develop these structures.
Why planetary nebulae have so many different
shapes is still a mystery.

Submillimeter radio measurements made in
1995 show the deep interior of the nebula to
have a temperature of only one degree Kelvin above absolute zero, with absolute zero
equal to nearly -460 degrees Fahrenheit. This
makes the inner regions of the Boomerang
Nebula one of the coldest known places in
the universe. f

(NASA/STScI) Observations of 1 Ceres,
the largest known asteroid, have revealed
that the object may be a “mini planet,” and
may contain large amounts of pure water ice
beneath its surface.
The observations by NASA’s Hubble Space
Telescope also show that Ceres shares characteristics of the rocky, terrestrial planets
like Earth. Ceres’ shape is almost round like
Earth’s, suggesting that the asteroid may have
a “differentiated interior,” with a rocky inner
core and a thin, dusty outer crust.
“Ceres is an embryonic planet,” said Lucy A.
McFadden of the Department of Astronomy
at the University of Maryland, College Park
and a member of the team that made the
observations. “Gravitational perturbations
from Jupiter billions of years ago prevented
Ceres from accreting more material to become
a full-fledged planet.”
The finding appeared Sept. 8 in a letter to
the journal Nature. The paper is led by Peter
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C. Thomas of the Center for Radiophysics and
Space Research at Cornell University and also
includes project leader Joel William Parker of
the Department of Space Studies at Southwest
Research Institute in Boulder, Colo.
Ceres is approximately 580 miles across,
about the size of Texas. It resides with tens
of thousands of other asteroids in the main
asteroid belt. Located between Mars and
Jupiter, the asteroid belt probably represents
primitive pieces of the solar system that never
managed to accumulate into a genuine planet.
Ceres comprises 25 percent of the asteroid
belt’s total mass. However, Pluto, our solar
system’s smallest planet, is 14 times more
massive than Ceres.
The astronomers used Hubble’s Advanced
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Camera for Surveys to study Ceres for nine
hours, the time it takes the asteroid to complete
a rotation. Hubble snapped 267 images of
Ceres. From those snapshots, the astronomers
determined that the asteroid has a nearly round
body. The diameter at its equator is wider
than at its poles. Computer models show that
a nearly round object like Ceres has a differentiated interior, with denser material at the
core and lighter minerals near the surface. All
terrestrial planets have differentiated interiors.
Asteroids much smaller than Ceres have not
been found to have such interiors.
The astronomers suspect that water ice may
be buried under the asteroid’s crust because
the density of Ceres is less than that of the
Earth’s crust, and because the surface bears
spectral evidence of water-bearing minerals.
They estimate that if Ceres were composed
of 25 percent water, it may have more water
than all the fresh water on Earth. Ceres’ water,
unlike Earth’s, would be in the form of water
ice and located in the mantle, which wraps
around the asteroid’s solid core.
Besides being the largest asteroid, Ceres also
was the first asteroid to be discovered. Sicilian
astronomer Father Giuseppe Piazzi spotted the
object in 1801. Piazzi was looking for suspected
planets in a large gap between the orbits of
Mars and Jupiter. As more such objects were
found in the same region, they became known
as “asteroids” or “minor planets.” f

Comet Soup
(NASA/SSC) When Deep Impact smashed
into comet Tempel 1 on July 4, 2005, it released
the ingredients of our solar system’s primordial
“soup.” Now, astronomers using data from
NASA’s Spitzer Space Telescope and Deep Impact
have analyzed that soup and begun to come up
with a recipe for what makes planets, comets,
and other bodies in our solar system.
“The Deep Impact experiment worked,” said
Dr. Carey Lisse of Johns Hopkins University’s
Applied Physics Laboratory. “We are assembling a list of comet ingredients that will be
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used by other scientists for years
to come.”
Spitzer watched the Deep Impact
encounter from its lofty perch in
space. It trained its infrared spectrograph on comet Tempel 1, observing
closely the cloud of material that was
ejected when Deep Impact’s probe
plunged below the comet’s surface.
Astronomers are still studying the
Spitzer data, but so far they have
spotted the signatures of a handful
of ingredients, essentially the meat
of comet soup.
These solid ingredients include
many standard comet components, such as
silicates, or sand. And like any good recipe,
there are also surprise ingredients, such as clay
and chemicals in seashells called carbonates.
These compounds were unexpected because
they are thought to require liquid water to
form.
“How did clay and carbonates form in frozen
comets?” asked Lisse. “We don’t know, but
their presence may imply that the primordial
solar system was thoroughly mixed together,
allowing material formed near the Sun where
water is liquid, and frozen material from out
by Uranus and Neptune, to be included in
the same body.”
Also found were chemicals never seen before
in comets, such as iron-bearing compounds
and aromatic hydrocarbons, found in barbecue
pits and automobile exhaust on Earth.
The silicates spotted by Spitzer are crystallized
grains even smaller than sand, like crushed
gems. One of these silicates is a mineral called
olivine, found on the glimmering shores of
Hawaii’s Green Sands Beach.
Planets, comets, and asteroids were all
born out of a thick soup of chemicals that
surrounded our young Sun about 4.5 billion
years ago. Because comets formed in the outer,
chilly regions of our solar system, some of
this early planetary material is still frozen
inside them. f
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MESSENGER

(NASA/JPL) MESSENGER is a scientific
investigation of the planet Mercury, the least
explored terrestrial planet. Understanding
Mercury and how it was formed is essential
to understanding the other terrestrial planets
and their evolution. Mercury has been visited
by only one other spacecraft, Mariner 10, so
we know little more than its average density
(the second greatest of all the planets), the
composition of its atmosphere (thinnest of
the terrestrial planets), the fact that it posses a global magnetic field, and its extreme
variations in temperature. MESSENGER will
serve to lift some of the uncertainty about this
innermost planet of our solar system.
MESSENGER uses gravity assists from
Earth, Venus and Mercury to lower its speed
relative to Mercury at orbit insertion. In a
gravity assist, a spacecraft flies close by a planet
and picks up (or loses) a tiny amount of the
planet’s angular momentum around the Sun.
The planet is so massive (compared with the
spacecraft) that its orbit does not change. But
each gravity assist changes the shape, size and
tilt of MESSENGER’s orbit until the propellant
onboard is sufficient to insert the spacecraft
into its planned scientific orbit around Mercury. “Mercury orbit insertion” is the mission
planners’ term for the maneuver that will move
MESSENGER from an orbit around the Sun
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to an orbit around Mercury.
MESSENGER launched from Cape Canaveral Air Force Station, Fla., on August
3, 2004. It returned to Earth for a gravity
boost on August 2, 2005, then it will fly past
Venus twice, in October 2006 and June 2007.
The spacecraft uses the tug of Venus’ gravity
to resize and rotate its trajectory closer to
Mercury’s orbit.
Three Mercury flybys, each followed about
two months later by a course correction
maneuver, put MESSENGER in position to
enter Mercury orbit in March 2011. During
the flybys, set for January 2008, October 2008
and September 2009, MESSENGER will map
nearly the entire planet in color, image most of
the areas unseen by Mariner 10, and measure
the composition of the surface, atmosphere
and magnetosphere. It will be the first new
data from Mercury in more than 30 years,
and invaluable for planning MESSENGER’s

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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year-long orbital mission.
MESSENGER’s Earth flyby on Aug. 2, 2005,
not only adjusted the spacecraft’s path to Mercury, the gravity assist maneuver allowed the
spacecraft team to test several MESSENGER
science instruments by observing its home
planet.
The Mercury Dual Imaging System’s wideangle camera passed with flying colors, several
of them, actually, snapping a number of images
across its full multispectral capability. The
camera is designed to characterize minerals
that may have formed in Mercury’s crust. Telescope measurements from Earth suggest that
Mercury’s surface resembles the highlands on
our moon: abundant feldspar (anorthite) with
limited amounts of iron-rich minerals such
as pyroxene and olivine. The MESSENGER
team carefully picked 11 filters across visible
and near-infrared wavelengths (400 to 1,100
nanometers) known to indicate these and
other common silicate minerals.
The side-by-side look at Earth (above)
illustrates the value of multiple-wavelength
imaging. The three-band composite at left is
made from filters with peak sensitivities near
480 nm, 560 nm and 630 nm. These filters
help distinguish materials with distinct visible
color differences (ilmenite, volcanic glasses)
but are also very close to the sensitivity of
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the human eye. Natural color is somewhat
subjective, so this combination of bands is
“approximate” natural color. The spacecraft
was 63,950 miles above Earth when the images were taken.
The camera’s computer can mix red, green,
and blue (RGB) light in various proportions
to create a full spectrum of colors. Infrared
images are visualized by substituting one of
the RGB components. On the right, the red
component is the 750 nm band and green
and blue are formed from the 630 nm and
The Astronomy Store features items for
the 560 nm bands. Despite the substitution
sale that are of interest to the patrons of
of only one band, the results are dramatically
The Planetarium. We carry a wide variety
different. Continental areas are mostly red
of novelties, toys and observing aids with a
due to the high reflectance of vegetation in the
space or astronomical theme. When patrons
near-infrared. Short wavelength light (blue)
obtain their tickets to planetarium shows,
is easily scattered in the Earth’s atmosphere,
they can also purchase a variety of astroproducing our blue skies, but also obscuring
nomically oriented items. Friends of The
the surface from MESSENGER’s viewpoint.
Planetarium receive a 10% discount.
Infrared light is not easily scattered, so images
of the Earth remain sharp. The red coloring
in the center of the image is a reflection of the
Brazilian rain forests and other vegetation in
South America.
Once in orbit around Mercury, MESSENGER
(NASA) Crew Exploration Vehicle Before the
will map the entire surface in all 11 wavelengths, end of the next decade, NASA astronauts will
and at resolutions 10 times better than seen again explore the surface of the moon. And
in this view of Earth. f
this time, we’re going to stay, building outposts
and paving the way for eventual journeys to
Mars and beyond. There are echoes of the
iconic images of the past, but it won’t be your
grandfather’s moon shot.

The Astronomy
Store

The CCSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday

How We’ll Get Back to
the Moon

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/

NASA’s new Crew Exploration Vehicle in lunar
orbit. Artist’s concept by John Frassanito and
Associates.
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This journey begins soon, with development
of a new spaceship. Building on the best of
Apollo and shuttle technology, NASA’s creating
a 21st century exploration system that will be
affordable, reliable, versatile, and safe.
The centerpiece of this system is a new
spacecraft designed to carry four astronauts
to and from the moon, support up to six crew
members on future missions to Mars, and
deliver crew and supplies to the International
Space Station.
The new crew vehicle will be shaped like
an Apollo capsule, but it will be three times
larger, allowing four astronauts to travel to
the moon at a time.
The new spacecraft has solar panels to provide
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power, and both the capsule and the lunar
lander use liquid methane in their engines.
Why methane? NASA is thinking ahead,
planning for a day when future astronauts
can convert Martian atmospheric resources
into methane fuel.
The new ship can be reused up to 10 times.
After the craft parachutes to dry land (with a
splashdown as a backup option), NASA can
easily recover it, replace the heat shield and
launch it again.
Coupled with the new lunar lander, the
system sends twice as many astronauts to the
surface as Apollo, and they can stay longer,
with the initial missions lasting four to seven
days. And while Apollo was limited to land-
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ings along the moon’s equator, the new ship
carries enough propellant to land anywhere
on the moon’s surface.
Once a lunar outpost is established, crews
could remain on the lunar surface for up to
six months. The spacecraft can also operate
without a crew in lunar orbit, eliminating the
need for one astronaut to stay behind while
others explore the surface.
The launch system that will get the crew off
the ground builds on powerful, reliable shuttle
propulsion elements. Astronauts will launch
on a rocket made up of a single shuttle solid
rocket booster, with a second stage powered
by a shuttle main engine.
A second, heavy-lift system uses a pair of
longer solid rocket boosters and five shuttle
main engines to put up to 125 metric tons in
orbit, about one and a half times the weight
of a shuttle orbiter. This versatile system
will be used to carry cargo and to put the
components needed to go to the moon and
Mars into orbit. The heavy-lift rocket can be
modified to carry crew as well.
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Friends of The
CCSN 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: CCSN
Foundation, Inc.) to:

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

A Saturn 5 moon rocket, the Space Shuttle, the
new Crew Exploration Vehicle and the Heavy
Lift Vehicle all to scale. [NASA]

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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Best of all, these launch systems are 10
times safer than the shuttle because of an
escape rocket on top of the capsule that can
quickly blast the crew away if launch problems
develop. There’s also little chance of damage
from launch vehicle debris, since the capsule
sits on top of the rocket.
In just five years, the new ship will begin to
ferry crew and supplies to the International
Space Station. Plans call for as many as six
trips to the outpost a year. In the meantime,
robotic missions will lay the groundwork
for lunar exploration. In 2018, humans will
return to the moon. Here’s how a mission
would unfold:
A heavy-lift rocket blasts off, carrying a lunar
lander and a “departure stage” needed to leave
Earth’s orbit. The crew launches separately,
then docks their capsule with the lander and
departure stage and heads for the moon.
Three days later, the crew goes into lunar
orbit. The four astronauts climb into the
lander, leaving the capsule to wait for them in
orbit. After landing and exploring the surface
for seven days, the crew blasts off in a portion
of the lander, docks with the capsule and travels back to Earth. After a de-orbit burn, the
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service module is jettisoned, exposing the heat
shield for the first time in the mission. The
parachutes deploy, the heat shield is dropped
and the capsule sets down on dry land.
With a minimum of two lunar missions per
year, momentum will build quickly toward a
permanent outpost. Crews will stay longer
and learn to exploit the moon’s resources,
while landers make one way trips to deliver
cargo. Eventually, the new system could rotate
crews to and from a lunar outpost every six
months.
Planners are already looking at the lunar south
pole as a candidate for an outpost because of
concentrations of hydrogen thought to be in
the form of water ice, and an abundance of
sunlight to provide power.
These plans give NASA a huge head start
in getting to Mars. We will already have the
heavy-lift system needed to get there, as well as
a versatile crew capsule and propulsion systems
that can make use of Martian resources. A
lunar outpost just three days away from Earth
will give us needed practice of “living off the
land” away from our home planet, before
making the longer trek to Mars. 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.
(Note: A several new objects, similar to
Chiron, were later discovered in 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.
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Neptune. Neptune, in Capricornus, is setting over an hour before Uranus at midmonth. Neptune is visible only through a
telescope exhibiting an angular size of 2.2
arc seconds*.

All times are Pacific Standard Time. Rise Pluto. Pluto is in the constellation of Serpens
Cauda. It is low in the west at mid-month
and set times are for the astronomical horizon
setting a couple of hours after the sun.
at Las Vegas or Reno as noted.
Pluto will pass the far side of the sun in
mid-December. A telescope of at least 12”
diameter from a dark sky environment is
The Planets
usually required to see this faint planet. It
appears star-like in all but the very largest
Mercury. Mercury is low in the west after sunset
telescopes. f
for most of the month. Greatest Eastern
Elongation (24°) occurs on November 3. * Note: The arc second is a small angle correspondInferior conjunction on the near side of
ing to 1/3600 of a degree. A feature on the moon
the sun occurs on November 24.
that is only one mile across has an angular size
of one arc second as seen from the earth.

Venus. Venus is visible in the evening sky
setting about three hours after the sun. It
is brighter than every other object in the
The Moon
sky other than the sun and moon. It will
remain in the evening sky for the rest of the
Each day the moon rises about one hour
year. Greatest Eastern Elongation occurs later than the day before. The New Moon (not
on November 3 (47°).
visible) is in the direction of the sun and rises
Mars. Mars is moving westward through Aries. and sets with the sun. The first quarter moon
Mars is at Opposition (directly opposite rises at about noon and sets near midnight.
the sun) on November 7 after its closest The full moon is opposite the sun in the sky
approach to the earth on October 29. This and rises at sunset and sets at sunrise. The
will be the best opportunity for viewing last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
Mars in a telescope until 2018.
closest to the earth and apogee is when it is
Jupiter. Jupiter, in Virgo, is low in the southeast farthest. The distance varies by ±6% from
before sunrise. Having passed on the far the average.
side of the sun on October 22, it will be
New Moon Nov. 1
5:25 pm pst
rising a couple of hours before the sun
First
quarter
Nov.
8
5:57 pm
at the end of the month when it will be
Full
Moon
Nov.
15
6:57 pm
moving into Libra.
Last quarter Nov. 23
6:17 pm
Saturn. Saturn, in Cancer, is rising in the late
New Moon Dec. 1
7:01 am
evening. It will be directly opposite the sun
Apogee
Oct. 26
2:36 am
and rising at sunset in mid-January.
Perigee
Nov. 9
5:16 pm
Uranus. Uranus, in Aquarius, is in the west in
Apogee
Nov.
22
10:19
pm
the early evening at mid-month. Uranus is
visible only through a telescope exhibiting
an angular size of 3.6 arc seconds*.
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Date
Nov. 1
Nov. 4
Nov. 7
Nov. 10
Nov. 13
Nov. 16
Nov. 19
Nov. 22
Nov. 25
Nov. 28
Nov. 30

Las Vegas

Sunrise
6:04 am pst
6:07
6:10
6:13
6:16
6:19
6:22
6:25
6:28
6:31
6:32

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

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 first quarter phase on the 8th, it will not
interfere much 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 interfere with this
shower because the Full Moon occurs on
November 15.
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
6:28 am pst
6:31
6:35
6:38
6:42
6:45
6:48
6:52
6:55
6:58
7:00

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

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

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
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The CCSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CCSN President: Dr. Richard Carpenter
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Fleischmann Planetarium

Community College of Southern Nevada
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