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Comet ISON Brings
Fireworks
(NASA/STScI) This July 4th the solar system
was showing off some fireworks of its own.
Superficially resembling a skyrocket, Comet
ISON is hurtling toward the Sun at a whopping
48,000 miles per hour.
Unlike a firework, the comet is not
combusting, but in
fact is pretty cold. Its
skyrocket-looking tail
is really a streamer of
gas and dust bleeding
off the icy nucleus,
which is surrounded
by a bright, star-likelooking coma. The
pressure of the solar
wind sweeps the
material into a tail,
like a breeze blowing
a windsock.
As the comet warms
while it moves closer
to the Sun, its rate
of sublimation will
increase. The comet
will get brighter and
the tail will grow
longer. The comet
is predicted to reach
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naked-eye visibility in November.
While some are predicting it will be one of
the brightest comets of the last half century,
comets are notoriously fickle. When it is at its
brightest, it will also be very close to the sun,
making it very difficult to observe.
The comet will be visible in the morning
sky in November. By late November, it will
be too close to the sun to be easily seen. In
December it will reappear in the morning sky
as it rounds the sun and heads back into the
outer solar system.
The comet is named after the organization that
discovered it, the Russia-based International
Scientific Optical Network.
This false-color, visible-light image was
taken with Hubble's Wide Field Camera 3. f
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Colliding Galaxy Pair
Takes Flight
(NASA/STScI) This striking NASA Hubble
Space Telescope image, which shows what looks
like the profile of a celestial bird, belies the
fact that close encounters between galaxies
are a messy business.
This interacting galaxy duo is collectively
called Arp 142. The pair contains the disturbed,
star-forming spiral galaxy NGC 2936,along with
its elliptical
companion,
NGC 2937 at
lower left.
Once part
of a flat, spiral disk, the
orbits of the
galaxy's stars
have become
scrambled due
to gravitational
tidal interactions with the
other galaxy.
This warps the
galaxy's orderly spiral, and
interstellar gas
is strewn out
into giant tails
like stretched
taffy.
Gas and dust
drawn from the
heart of NGC
2936 becomes
co m p re s s e d
during the encounter, which in turn triggers star formation.
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium
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These bluish knots are visible along the distorted arms that are closest to the companion
elliptical. The reddish dust, once within the
galaxy, has been thrown out of the galaxy's
plane and into dark veins that are silhouetted
against the bright starlight from what is left
of the nucleus and disk.
The companion elliptical, NGC 2937, is a
puffball of stars with little gas or dust present.
The stars contained within the galaxy are mostly
old, as evidenced by their reddish color. There
are no blue stars that would be evidence of
recent star formation. While
the orbits of
this elliptical's stars may
be altered by
the encounter,
it's not apparent that the
gravitational
pull by its
neighboring
galaxy is having much of
an effect.
A b o v e
the pair, an
unrelated,
lone, bluish
g a l a x y ,
inconsistently
cataloged as
UGC 5130,
appears to be
an elongated
irregular or an
edge-on spiral.
Located 230
million lightyears away, this galaxy is much closer to us
than the colliding pair, and therefore is not
interacting with them. It happens to lie along
the same line of sight to foreground Milky
Way stars caught in the image.
Arp 142 lies 326 million light-years away
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in the southern constellation Hydra. It is
a member of the Arp catalog of peculiar
galaxies observed by astronomer Halton C.
Arp in the 1960s.
This color image is a composite of Wide
Field Camera 3 photos taken in blue-green,
yellow-red, and near-infrared light. f

The Remarkable
Remains of a Recent
Supernova
(NASA/CXC) Astronomers estimate that a
star explodes as a supernova in our Galaxy, on
average, about twice per century. In 2008, a
team of scientists announced they discovered
the remains of a supernova that is the most
recent, in Earth's time frame, known to have
occurred in the Milky Way.
The explosion would have been visible from
Earth a little more than a hundred years ago if
it had not been heavily obscured by dust and
gas. Its likely location is about 28,000 light years
from Earth near the center of the Milky Way.
A long observation equivalent to more than 11
days of observations
of its debris field,
now known as the
supernova remnant
G1.9+0.3, with
NASA's Chandra
X-ray Observatory is
providing new details
about this important
event.
The source of
G1.9+0.3 was most
likely a white dwarf
star that underwent
a thermonuclear
d e to n a t i o n a n d
was destroyed after
merging with another
white dwarf, or pulling
material from an
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orbiting companion star. This is a particular
class of supernova explosions (known as a
Type Ia) that are used as distance indicators
in cosmology because they are so consistent
in brightness and incredibly luminous.
The explosion ejected stellar debris at high
velocities, creating the supernova remnant that
is seen today by Chandra and other telescopes.
This new image is a composite from Chandra
where low-energy X-rays are red, intermediate
energies are green and higher-energy ones are
blue. Also shown are optical data from the
Digitized Sky Survey, with appearing stars
in white. The new Chandra data, obtained
in 2011, reveal that G1.9+0.3 has several
remarkable properties.
The Chandra data show that most of the
X-ray emission is "synchrotron radiation,"
produced by extremely energetic electrons
accelerated in the rapidly expanding blast
wave of the supernova. This emission gives
information about the origin of cosmic rays,
energetic particles that constantly strike the
Earth's atmosphere, but not much information
about Type Ia supernovas.
In addition, some of the X-ray emission comes
from elements produced in the supernova,
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providing clues to the nature of the explosion.
The long Chandra observation was required
to dig out those clues.
Most Type Ia supernova remnants are
symmetrical in shape, with debris evenly
distributed in all directions. However,
G1.9+0.3 exhibits an extremely asymmetric
pattern. The strongest X-ray emission from
elements like silicon, sulfur, and iron is found
in the northern part of the remnant, giving
an extremely asymmetric pattern.
Another exceptional feature of this remnant
is that iron, which is expected to form deep in
the doomed star's interior and move relatively
slowly, is found far from the center and is
moving at extremely high speeds of over 3.8
million miles per hour. The iron is mixed
with lighter elements expected to form further
out in the star.
Because of the uneven distribution of the
remnant's debris and their extreme velocities,
the researchers conclude that the original
supernova explosion also had very unusual
properties. That is, the explosion itself must
have been highly non-uniform and unusually
energetic.
By comparing the properties of the remnant
with theoretical models, the researchers found
hints about the explosion mechanism. Their
favorite concept for what happened in G1.9+0.3
is a "delayed detonation", where the explosion
occurs in two different phases. First, nuclear
reactions occur in a slowly expanding wavefront,
producing iron and similar elements. The
energy from these reactions causes the star
to expand, changing its density and allowing
a much faster-moving detonation front of

The Astronomical
Society of Nevada

The ASN normally meets on the 2nd
Tuesday of each month at 6:30 pm at
the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/
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nuclear reactions to occur.
If the explosion were highly asymmetric, then
there should be large variations in expansion
rate in different parts of the remnant. These
should be measurable with future observations
with X-rays using Chandra and radio waves
with the National Science Foundations's Karl
G. Jansky Very Large Array.
Observations of G1.9+0.3 allow astronomers
a special, close-up view of a young supernova
remnant and its rapidly changing debris. Many
of these changes are driven by the radioactive
decay of elements ejected in the explosion.
For example, a large amount of antimatter
should have formed after the explosion by
radioactive decay of cobalt. Based on the
estimated mass of iron, which is formed by
radioactive decay of nickel to cobalt to iron,
over a hundred million trillion (i.e., ten raised
to the power of twenty) pounds of positrons,
the antimatter counterpart to electrons,
should have formed. However, nearly all of
these positrons should have combined with
electrons and been destroyed, so no direct
observational signature of this antimatter
should remain.
A paper describing these results is available
online and was published in the July 1, 2013
issue of The Astrophysical Journal Letters.
The first author is Kazimierz Borkowski of
North Carolina State University (NCSU), in
Raleigh, NC and his co-authors are Stephen
Reynolds, also of NCSU; Una Hwang from
NASA's Goddard Space Flight Center (GSFC)
in Greenbelt, MD; David Green from Cavendish
Laboratory in Cambridge, United Kingdom;
Robert Petre, also from GSFC; Kalyani
Krishnamurthy from Duke University in
Durham, NC and Rebecca Willett, also from
Duke University.
NASA's Marshall Space Flight Center in
Huntsville,Ala., manages the Chandra program
for NASA's Science Mission Directorate in
Washington. The Smithsonian Astrophysical
Observatory controls Chandra's science and
flight operations from Cambridge, Mass. f
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Evidence Of Farthest
Planet Forming From
Its Star
(NASA/STScI) Astronomers using NASA's
Hubble Space Telescope have found compelling
evidence of a planet forming 7.5 billion miles
away from its star, a finding that may challenge
current theories about planet formation.
Of the almost 900 planets outside our solar
system that have been confirmed to date, this
is the first to be found at such a great distance
from its star. The suspected planet is orbiting
the diminutive red dwarf TW Hydrae, a popular
astronomy target located 176 light-years
away from
Earth in the
constellation
Hydra the Sea
Serpent.
Hubble's
keen vision
detected a
mysterious
gap in a vast
protoplanetary disk of
gas and dust
swirling around TW Hydrae. The gap is 1.9
billion miles wide and the disk is 41 billion miles
wide. The gap's presence likely was caused by
a growing, unseen planet that is gravitationally
sweeping up material and carving out a lane
in the disk, like a snow plow.
The planet is estimated to be relatively small,
at 6 to 28 times more massive than Earth. Its
wide orbit means it is moving slowly around its
host star. If the suspected planet were orbiting
in our solar system, it would be roughly twice
Pluto's distance from the sun.
Planets are thought to form over tens of
millions of years. The buildup is slow, but
persistent as a budding planet picks up dust,
rocks, and gas from the protoplanetary disk.
A planet 7.5 billion miles from its star should
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take more than 200 times longer to form
than Jupiter did (no more than 10 million
years by current estimates) at its distance of
500 million miles from the sun because of its
much slower orbital speed and the deficiency
of material in the disk.
TW Hydrae is only 8 million years old, making
it an unlikely star to host a planet, according
to this theory. There has not been enough
time for a planet to grow through the slow
accumulation of smaller debris. Complicating
the story further is that TW Hydrae is only
55 percent as massive as our sun.
"It's so intriguing to see a system like this,"
said John Debes of the Space Telescope Science
Institute in Baltimore, Md. Debes leads a
research team that identified the gap. "This
is the lowest-mass
star for which we've
observed a gap so
far out."
An alternative
planet-formation
theory suggests
that a piece of
the disk becomes
grav itationally
unstable and
collapses on itself.
In this scenario, a
planet could form more quickly, in just a few
thousand years.
"If we can actually confirm that there's a
planet there, we can connect its characteristics
to measurements of the gap properties," Debes
said. "That might add to planet formation
theories as to how you can actually form a
planet very far out."
The TW Hydrae disk also lacks large dust
grains in its outer regions. Observations from
the Atacama Large Millimeter Array in the
Atacama desert of northern Chile, show dust
grains roughly the size of a grain of sand are
not present beyond about 5.5 billion miles
from the star, just short of the gap.
"Typically, you need pebbles before you can
have a planet. So, if there is a planet and there is
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no dust larger than a grain of sand farther out,
that would be a huge challenge to traditional
planet formation models," Debes said.
The team used Hubble's Near Infrared Camera
and Multi-Object Spectrometer (NICMOS)
to observe the star in near-infrared light. The
researchers then compared the NICMOS images
with archival Hubble data and optical and
spectroscopic observations from Hubble's Space
Telescope Imaging Spectrograph (STIS). Debes
said researchers see the gap at all wavelengths,
which indicates it is a structural feature and
not an illusion caused by the instruments or
scattered light.
The team's paper appeared online on June
14 in The Astrophysical Journal. f

Black Hole Bonanza
Turns up in Galaxy
Next Door
(NASA/CXC) Data from NASA's Chandra
X-ray Observatory have been used to discover
26 black hole candidates in the Milky Way's
galactic neighbor, Andromeda. This is the
largest number of possible black holes found
in a galaxy outside our own.
A team of researchers, led by Robin Barnard
of the Harvard-Smithsonian Center for
Astrophysics, used 152 observations of Chandra
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spanning over 13 years to find the 26 new
black hole candidates. Nine were known
from earlier work. These black holes belong
to the stellar-mass black hole category, which
means they were created when a massive star
collapsed and are about 5 to 10 times the mass
of the Sun.
This wide-field view of Andromeda contains
optical data from the Burrell Schmidt telescope
of the Warner and Swansey Observatory on
Kitt Peak in Arizona. Additional detail of the
core and dust in the spiral arms comes from
an image taken by astrophotographer Vicent
Peris using data from two of his personal
telescopes. In this combined optical image,
red, green, and blue show different bands from
the visible light portion of the electromagnetic
spectrum.
Seven of the 35 black hole candidates are
within only 1,000 light years of the Andromeda
Galaxy's center. This is more than the number
of black hole candidates with similar properties
located near the center of our own galaxy.
This, however, does not take astronomers by
surprise, since the bulge of stars in the middle
of Andromeda is bigger, allowing more black
holes to form.
Eight of the nine black hole candidates that
were previously identified are associated with
globular clusters, the ancient concentrations of
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stars distributed in a spherical pattern about
the center of the galaxy. This also differentiates
Andromeda from the Milky Way as astronomers
have yet to find a similar black hole in one of
the Milky Way's globular clusters.
Andromeda, also known as Messier 31 (M31),
is a spiral galaxy located about 2.5 million light
years away. It is thought that the Milky Way
and Andromeda will collide several billion
years from now. The black holes located in
both galaxies will then reside in the large,
elliptical galaxy that results from this merger.
These results are available online and were
published in the June 20th issue of The
Astrophysical Journal. Many of the Andromeda
observations were made within Chandra's
Guaranteed Time Observer program. f

Pan and Waves
(NASA/JPL) The shepherd moon Pan orbits
Saturn in the Encke gap while the A ring
surrounding the gap displays wave features
created by interactions between the ring
particles and Saturnian moons.
Pan (17 miles across) maintains the Encke
gap through gravitational interactions with
ring particles. The wave features in the A ring
are generated through interactions
between ring particles and moons
such as Pan.
This view looks toward the sunlit
side of the rings from about 34° above
the ringplane. The image was taken in
visible light with the Cassini spacecraft
narrow-angle camera on May 11, 2013.
The view was obtained at a distance
of approximately 240,000 miles from
Saturn and at a Sun-Saturn-spacecraft,
or phase, angle of 111°. Image scale is
1 mile per pixel.
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

Page 9

The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
The Astronomy Store features items
for sale that are of interest to the patrons
of The Planetarium. We carry a wide
variety of novelties, toys and observing
aids with a space or astronomical theme.
When patrons obtain their tickets to
planetarium shows, they can also purchase
a variety of astronomically oriented items.
Friends of The Planetarium receive a 10%
discount.
Institute of Technology in Pasadena, 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 imaging operations center is based at the
Space Science Institute in Boulder, Colo. f
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Science Team Outlines
Goals for NASA's 2020
Mars Rover
(NASA/JPL) The rover NASA will send to
Mars in 2020 should look for signs of past
life, collect samples for possible future return
to Earth, and demonstrate technology for
future human exploration of the Red Planet,
according to a report provided to the agency.

Planning for NASA's 2020 Mars rover envisions a basic structure that capitalizes on the
design and engineering work done for the
NASA rover Curiosity, which landed on Mars
in 2012, but with new science instruments
selected through competition for accomplishing different science objectives. [NASA/
JPL-Caltech]

The 154-page document was prepared by
the Mars 2020 Science Definition Team, which
NASA appointed in January to outline scientific
objectives for the mission. The team, composed
of 19 scientists and engineers from universities
and research organizations, proposed a mission
concept that could accomplish several high-

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/

Observations at large scales, such as panoramas of Martian landscapes, help researchers
identify smaller-scale features of special interest for examination in more detail. [NASA/
JPL-Caltech/MSSS]

priority planetary science goals and be a major
step in meeting President Obama's challenge
to send humans to Mars in the 2030s.
"Crafting the science and exploration goals
is a crucial milestone in preparing for our next
major Mars mission," said John Grunsfeld,
NASA's associate administrator for science
in Washington. "The objectives determined
by NASA with the input from this team will
become the basis later this year for soliciting
proposals to provide instruments to be part
of the science payload on this exciting step in
Mars exploration."
NASA will conduct an open competition for
the payload and science instruments. They
will be placed on a rover similar to Curiosity,
which landed on Mars almost a year ago.
Using Curiosity's design will help minimize
mission costs and risks and deliver a rover
that can accomplish the mission objectives.
The 2020 mission proposed by the Science
Definition Team would build upon the
accomplishments of Curiosity and other
Mars missions. The Spirit and Opportunity
rovers, along with several orbiters, found
evidence Mars has a watery history. Curiosity
recently confirmed that past environmental
conditions on Mars could have supported
living microbes. According to the Science
Definition Team, looking for signs of past life
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Friends of The
CSN Planetarium

Be a Star in Our Sky
These two images illustrate the value of being
able to identify different compositions at very
small scales. [Left image: NASA/JPL-Caltech/
LANL/CNES/IRAP/LPGNantes/CNRS/LGLyon/Planet-Terre, Right image: M. Fries]

is the next logical step.
The team's report details how the rover would
use its instruments for visual, mineralogical
and chemical analysis down to microscopic
scale to understand the environment around
its landing site and identify biosignatures, or
features in the rocks and soil that could have
been formed biologically.
"The Mars 2020 mission concept does not
presume that life ever existed on Mars," said Jack
Mustard, chairman of the Science Definition
Team and a professor at the Geological
Sciences at Brown University in Providence,
R.I. "However, given the recent Curiosity
findings, past Martian life seems possible,
and we should begin the difficult endeavor
of seeking the signs of life. No matter what
we learn, we would make significant progress
in understanding the circumstances of early
life existing on Earth and the possibilities of
extraterrestrial life."

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

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:

Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year large credit, free
		
admission for Friend & all guests.
The measurements needed to explore a site
on Mars to interpret ancient habitability and
the potential for preserved biosignatures are
identical to those needed to select and cache
samples for future return to Earth. The Science
Definition Team is proposing the rover collect
and package as many as 31 samples of rock
cores and soil for a later mission to bring back
for more definitive analysis in laboratories on
This shows one prototype for hardware to Earth. The science conducted by the rover's
cache samples of cores drilled from Martian instruments would expand our knowledge
rocks for possible future return to Earth. of Mars and provide the context needed to
[NASA/JPL-Caltech]
make wise decisions about whether to return
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Seeking signs of past life on Mars would be a
multi-step process, according to the Science
Definition Team for NASA's Mars 2020 mission. [NASA/JPL-Caltech]

the samples to Earth.
"The Mars 2020 mission will provide a unique
capability to address the major questions of
habitability and life in the solar system," said
Jim Green, director of NASA's Planetary
Science Division in Washington. "This mission
represents a major step towards creating highvalue sampling and interrogation methods, as
part of a broader strategy for sample returns
by planetary missions."
Samples collected and analyzed by the rover
will help inform future human exploration
missions to Mars. The rover could make
measurements and technology demonstrations
to help designers of a human expedition
understand any hazards posed by Martian dust
and demonstrate how to collect carbon dioxide,
which could be a resource for
making oxygen and rocket fuel.
Improved precision landing
technology that enhances
the scientific value of robotic
missions also will be critical for
eventual human exploration on
the surface.
NASA's Jet Propulsion
Laboratory, a division of
the California Institute of
Technology, Pasadena, manages
NASA's Mars Exploration
Program for the NASA
Science Mission Directorate,
Washington. f
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A Ring of Color

(NASA/JPL) NASA's Cassini spacecraft
looks toward the night side of Saturn's largest
moon and sees sunlight scattering through the
periphery of Titan's atmosphere and forming
a ring of color.
Titan's north polar hood can be seen at the
top of this view, and a hint of the south polar
vortex can be detected at the bottom.
This view looks toward the Saturn-facing
side of Titan (3,200 miles across). North on
Titan is up and rotated 9° to the right.
Images taken using red, green and blue
spectral filters were combined to create this
natural color view. The images were acquired
with the Cassini spacecraft wide-angle camera
on June 6, 2012, at a distance of approximately
134,000 miles from Titan. Image scale is 8
miles per pixel.
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, 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 imaging operations center is based at the
Space Science Institute in Boulder, Colo. f
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Month in
History
September
1:

Pioneer 11 returned the first close
photographs of Saturn from a distance of
13,000 miles during it’s flyby mission in 1979.
2: The planned Apollo 18 and Apollo 19 missions
were canceled due to budget constraints
in 1970. The proposed Apollo 20 mission
had been canceled earlier the same year.
Some of the hardware for these missions
were used in other missions and the rest
was scraped.
3: Viking 2 successfully landed on Mars at
Utopia Planitia in 1976.
5: Voyager 1 was launched on its mission to
the outer planets in 1977.
8: Juan Sebastian del Cano completed the first
circumnavigation of the globe in 1522 on
a three year voyage begun by Ferdinand
Magellan who was killed in the Philippines
in 1521. Only one ship and 18 men of the
original compliment of five ships and 280
men completed the voyage. This trip also
discovered the need for the International
Dateline as the ship’s log recorded this date
as September 7.
8: Premiere of the original Star Trek, a favorite
of many space enthusiasts, in 1966.
11: The International Cometary Explorer
(ICE), previously known as International
Sun-Earth Explorer 3 (ISEE-3), became the
first craft to encounter a comet when it flew
by Comet Giacobini-Zinner in 1985 on its
way to Comet Halley. The environment
of the comet was sampled but no pictures
were returned as the craft had no camera.
14: The Soviet craft Luna 2 became the first
craft to impact on another world when it
crashed on the moon in 1959.
18: Voyager 1 became the first craft to return a
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photograph of the earth and moon together
in space in 1977. It was 1H weeks out on
its journey to Jupiter and Saturn.
18: Jean Foucault, who first demonstrated
the rotation of the earth with a pendulum,
was born in 1819.
18: Anousheh Ansari became the first Iranian
to visit the International Space Station in
2006. The Iranian-American was the first
female "space tourist" to visit the ISS where
she spent 8 days conducting experiments
on behalf of the European Space Agency.
20: Ferdinand Magellan set sail in 1519
from Spain on the journey that first
circumnavigated the globe. He was
searching for a southwest passage to Asia.
See September 8.
23: Johann Gottfried Galle became the first
person to knowingly observe the planet
Neptune in 1846. Working at the Berlin
Observatory, his sighting was based on a
position predicted by Urbain Leverrier.
Several earlier astronomers, including
Galileo, had observed Neptune without
recognizing it as a planet.
25: Christopher Columbus launched his second
expedition to the New World in 1493.
28: The first Canadian satellite, Alouette, was
launched on an American booster in 1962
from Cape Canaveral.
29: Vasco de Balboa, leading a band of 190
Spaniards, became the first European to
cross the Isthmus of Panama in 1513.
Balboa was the first European to observe
the western ocean which, because of its
apparent serenity at the time, he called the
Pacific Ocean. f

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.

Page 14

onOrbit

Sky
Calendar

September

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

Planet
Constellation
Transit
Pluto
Sagittarius
7:38 pm (34°)
Ceres
Leo
11:53 am (69°)
Eris
Cetus
2:46 am (51°)
MakeMake Coma Berenices 1:46 pm (80°)
All times are Pacific Daylight time. Rise and Haumea Boötes
2:54 pm (71°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is visible late in the month of Neptune can also be referred to as Plutoids.
in the evening sky setting shortly after the Eris ("EE-ris"), MakeMake (mah-keh-mahsun. Greatest eastern elongation (25°) will keh) and Haumea, like most Plutoids, require a
occur on October 9. Superior conjunction professional sized telescope. Transit times and
on the far side of the sun occurred on altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
August 24.
appear slightly lower in the sky from Reno. f
Venus. Venus is in the western sky immediately
The Moon
after sunset. It sets over two hours after
the sun. It will remain prominent in the
Each day the moon rises about one hour
evening sky for the rest of the year.
later than the day before. The New Moon (not

Mars. Mars, in Cancer this month, is rising visible) is in the direction of the sun and rises
in the east over three hours before the sun and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
at mid-month.
The full moon is opposite the sun in the sky
Jupiter. Jupiter, in Gemini, is in the southeast and rises at sunset and sets at sunrise. The
before sunrise rising about 4 hours before last quarter moon rises near midnight and
the sun and about two hours before Mars. sets near noon. Perigee is when the moon is
Look for the waning crescent moon to rise closest to the earth and apogee is when it is
shortly after Jupiter on the morning of farthest. The distance varies by ±6% from
the average.
September 28 a bit after midnight.
Saturn. Saturn, in Libra, is in the southwestern
sky early in the evening. Look for Saturn
just above Venus for several days centered
on September 20.
Uranus. Uranus, in Pisces, is rising in the
east in the early evening. Opposition with
Uranus directly opposite the sun in the sky
will occur on October 3.

Last quarter
New Moon
First quarter
Full Moon
Last quarter

Aug. 28
Sep. 5
Sep. 12
Sep. 19
Sep. 26

2:35 am pdt
4:36 am
10:08 am
4:13 am
8:55 pm

Apogee
Perigee
Apogee

Aug. 30
Sep. 15
Sep. 27

4:50 pm pdt
9:35 am
11:18 am

On September 8, the moon will pass between
Neptune. Neptune, in Aquarius, is rising in
the east in the early evening. Opposition the bright star Spica and the planet Venus.
(directly opposite the sun) occurred on Various places on the earth (but not Nevada)
will see it pass in front of one or the other of
August 26.
these objects in what is called an occultation.
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The Sun

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

Las Vegas

Sunrise
6:12 am pdt
6:15
6:17
6:19
6:22
6:24
6:26
6:29
6:31
6:34
6:35

Sunset
7:08 pm pdt
7:04
6:59
6:55
6:50
6:46
6:41
6:37
6:32
6:28
6:25

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

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

Autumnal Equinox
The Autumnal equinox will occur at 1:44
pm pdt on September 22. This is the moment
that the sun, in its apparent motion around the
earth, crosses the celestial equator from north
to south. It marks the official beginning of Fall.
As the earth travels around the sun, the
direction to the sun constantly changes with
respect to the distant stars. This makes the
sun appear to travel around the earth. The
apparent annual path of the sun in the sky is
called the ecliptic. The ecliptic is the orbit
plane of the earth extended into space.
The apparent daily motion of the sky is
caused by the rotation of the earth. This
motion is parallel to the earth’s equator. The
equator, when extended into space is called
the celestial equator. Because the earth’s axis
is tilted with respect to its orbit, the celestial
equator is tilted 23H° to the ecliptic.
The apparent yearly motion of the sun around
the ecliptic causes the daily path of the sun
to vary. When the sun is at its northernmost
position with respect to the equator, the sun
rises in the northeast, travels nearly overhead
and sets in the northwest. Days are long and
nights short. In Las Vegas, there are 14H
hours of daylight and 9H hours of dark. In
Reno, there are 15 hours of daylight and 9
hours of dark.

Reno

Sunrise
6:28 am pdt
6:31
6:33
6:36
6:39
6:42
6:44
6:47
6:50
6:53
6:55

Sunset
7:30 pm pdt
7:25
7:20
7:15
7:10
7:06
7:01
6:56
6:51
6:46
6:43

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

Winter

Spring

Fall

Summer

When the sun is at its southernmost position
with respect to the equator, it rises in the
southeast, passes low in the south at noon
and sets in the southwest. Days are short
and nights long, reversing the times (14H
hour nights in Las Vegas and 15 hour nights
in Reno) from Summer.
Twice a year, the sun appears exactly on the
equator. On March 21 or 22, the sun appears
to cross the equator from south to north. On
September 22 or 23, the sun appears to cross
the equator from north to south. The variation
of days from year to year are caused by the
calendar's approximation of the actual length
of the year. When it appears on the equator,
the sun rises exactly in the east and sets exactly
in the west. It is above the horizon for twelve
hours each day and below the horizon for
twelve hours everywhere on earth. Day and
night are equal in length. The term equinox
comes from the Latin and literally means
“equal night”. f

Now Playing
In Las Vegas

In Reno

Extreme Planets

All Shows
TM

Cowboy Astronomer
Mystery of the
Missing Seasons
Seasonal Stargazing

in SciDome

Call for Titles
or visit

http://planetarium.unr.edu/

all in Digistar 5TM

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

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4228

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

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

Address corrections:
pam.maher@csn.edu

http://planetarium.unr.edu/

Address corrections:
joanne@unr.edu

