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Orion Spacecraft
Proves Sound Under
Pressure

(NASA) After a month of being poked,
prodded and pressurized in ways that mimicked
the stresses of spaceflight, NASA's Orion crew
module successfully passed its
static loads tests in June.
When Orion launches on
Exploration Flight Test-1
(EFT-1), which is targeted
for September 2014, it will
travel farther from Earth
than any spacecraft built for
humans in more than 40
years. The spacecraft will
fly about 3,600 miles above
Earth's surface and return at
speeds of approximately 25,000
mph. During the test, Orion
will experience an array of stresses, or loads,
including launch and reentry, the vacuum of
space, and several dynamic events that will
jettison hardware away from the spacecraft
and deploy parachutes.
To ensure Orion will be ready for its flight
test next year, engineers at NASA's Kennedy
Space Center in Florida built a 20-foot-tall
static loads test fixture for the crew module
with hydraulic cylinders that slowly push or
pull on the vehicle, depending on the type of
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load being simulated. The fixture produced 110
percent of the load caused by eight different
types of stress Orion will experience. More than
1,600 strain gauges recorded how the vehicle
responded. The loads ranged from as little as
14,000 pounds to as much as 240,000 pounds.
"The static loads campaign is our best method
of testing to verify what works on paper will
work in space," said Charlie Lundquist, NASA's
Orion crew and service module manager at the
agency's Johnson Space Center in Houston.
"This is how we validate our design."
In addition to the various loads it sustained,
the Orion crew module also was pressurized
to simulate the effect of the vacuum in space.
This simulation allowed
engineers to confirm it would
hold its pressurization in a
vacuum and verify repairs
made to superficial cracks in
the vehicle's rear bulkhead
caused by previous pressure
testing in November.
The November test revealed
insufficient margin in an
area of the bulkhead that was
unable to withstand the stress
of pressurization. Armed with
data from that test, engineers
were able to reinforce the design to ensure
structural integrity and validate the fix during
this current test.
To repair the cracks, engineers designed
brackets that spread the stress of being
pressurized to other areas of the module that
are structurally stronger. During these tests
Orion was successfully pressurized to 110
percent of what it would experience in space,
demonstrating it is capable of performing as
necessary during EFT-1. f

© 2013, Board of Regents, Nevada System of Higher Education. onOrbit is published monthly by
the Planetariums of the Nevada System of Higher Education. It may be copied in whole or part
as long as credit is given. While every effort is made to insure the accuracy of the information
presented, the Planetariums are not responsible for any errors or the consequences of those errors.
All the news that fits is print.

Editor: Dr. Dale Etheridge, CSN Planetarium Director • Graphic Design: Denise MacRae
Circulation Manager: Pam Maher

Page 4

onOrbit

The Ring Nebula's
True Shape
(NASA/STSci) The Ring Nebula's distinctive
shape makes it a popular illustration for
astronomy books. But new observations by
NASA's Hubble Space Telescope of the glowing
gas shroud around an old, dying, sun-like star
reveal a new twist.
"The nebula
is not like a
bagel, but
rather, it's like a
jelly doughnut,
because it's
fil le d w ith
material in the
middle," said C.
Robert O'Dell
of Vanderbilt
Universit y
in Nashville,
Tenn. He leads
a re s e a rc h
team that
used Hubble
and several
ground-based
telescopes to
obtain the best
view yet of the
iconic nebula.
The images
show a more
complex structure than astronomers once
thought and have allowed them to construct
the most precise 3-D model of the nebula.
"With Hubble's detail, we see a completely
different shape than what's been thought about
historically for this classic nebula," O'Dell said.
"The new Hubble observations show the nebula
onOrbit is made available to all K-12
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in much clearer detail, and we see things are
not as simple as we previously thought."
The Ring Nebula is about 2,000 light-years
from Earth and measures roughly 1 light-year
across. Located in the constellation Lyra,
the nebula is a popular target for amateur
astronomers.
Previous observations by several telescopes
had detected the gaseous material in the ring's
central region. But the new view by Hubble's
sharp-eyed
Wide Field
Camera 3
s h ow s t h e
nebula's
structure in
more detail.
O'Dell's team
suggests the
ring wraps
around a
blue, footballs h a p e d
structure.
Each end of
the structure
protrudes out
of opposite
sides of the
ring.
The nebula
is tilted toward
Earth so that
astronomers
see the ring
face-on. In the Hubble image, the blue structure
is the glow of helium. Radiation from the white
dwarf star, the white dot in the center of the
ring, is exciting the helium to glow. The white
dwarf is the stellar remnant of a sun-like star
that has exhausted its hydrogen fuel and has
shed its outer layers of gas to gravitationally
collapse to a compact object.
O'Dell's team was surprised at the detailed
Hubble views of the dark, irregular knots of
dense gas embedded along the inner rim of
the ring, which look like spokes in a bicycle
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for another 10,000 years, a short phase in the
lifetime of the star. The nebula will become
fainter and fainter until it merges with the
interstellar medium.
Studying the Ring Nebula's fate will provide
insight into the sun's demise in another 6
billion years. The sun is less massive than the
Ring Nebula's progenitor star, so it will not
have an opulent ending.
"When the sun becomes a white dwarf, it
will heat more slowly after it ejects its outer
gaseous layers," O'Dell said. "The material will
be farther away once it becomes hot enough to
illuminate the gas. This larger distance means
the sun's nebula will be fainter because it is
more extended." f
wheel. These gaseous tentacles formed when
expanding hot gas pushed into cool gas ejected
previously by the doomed star. The knots
are more resistant to erosion by the wave of
ultraviolet light unleashed by the star. The
Hubble images have allowed the team to match
up the knots with the spikes of light around
the bright, main ring, which are a shadow
effect. Astronomers have found similar knots
in other planetary nebulae.
All of this gas was expelled by the central
star about 4,000 years ago. The original star
was several times more massive than our sun.
After billions of years converting hydrogen to
helium in its core, the star began to run out
of fuel. It then ballooned in size, becoming
a red giant. During this phase, the star shed
its outer gaseous layers into space and began
to collapse as fusion reactions began to die
out. A gusher of ultraviolet light from the
dying star energized the gas, making it glow.
The outer rings were formed when fastermoving gas slammed into slower-moving
material. The nebula is expanding at more
than 43,000 miles an hour, but the center is
moving faster than the expansion of the main
ring. O'Dell's team measured the nebula's
expansion by comparing the new Hubble
observations with Hubble studies made in 1998.
The Ring Nebula will continue to expand

NASA'S Hubble Will
Use Rare Stellar
Alignment To Hunt For
Planets
(NASA/STScI) NASA's Hubble Space
Telescope will have two opportunities in the
next few years to hunt for Earth-sized planets
around the red dwarf Proxima Centauri.
The opportunities will occur in October 2014
and February 2016 when Proxima Centauri,
the star nearest to our sun, passes in front of
two other stars. Astronomers plotted Proxima
Centauri's precise path in the heavens and
predicted the two close encounters using data
from Hubble.
"Proxima Centauri's trajectory offers a most
interesting opportunity because of its extremely
close passage to the two stars," said Kailash
Sahu, an astronomer with the Space Telescope
Science Institute in Baltimore, Md. Sahu leads
a team of scientists whose work he presented
recently at the 222nd meeting of American
Astronomical Society in Indianapolis.
Red dwarfs are the most common class of
stars in our Milky Way galaxy. Any such star
ever born is still shining today. There are
about 10 red dwarfs for every star like our
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sun. Red dwarfs are less massive than other
stars. Because lower-mass stars tend to have
smaller planets, red dwarfs are ideal places to
go hunting for Earth-sized planets.
Previous attempts to detect planets around
Proxima Centauri have not been successful.
But astronomers believe they may be able to
detect smaller terrestrial planets, if they exist,
by looking for microlensing effects during the
two rare stellar alignments.
Microlensing occurs when a foreground
star passes close to our line of sight to a
more distant background star. These images
of the background star may be distorted,
brightened and multiplied depending on the
alignment between the foreground lens and
the background source.
These microlensing events, ranging from a
few hours to a few days in duration, will enable
astronomers to measure precisely the mass
of this isolated red dwarf. Getting a precise

The Astronomical
Society of Nevada
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determination of mass is critical to
understanding a star's temperature,
diameter, intrinsic brightness, and
longevity.
Astronomers will measure the
mass by examining images of each
of the background stars to see how
far the stars are offset from their
real positions in the sky. The offsets
are the result of Proxima Centauri's
gravitational field warping space.
The degree of offset can be used to
measure Proxima Centauri's mass.
The greater the offset, the greater
the mass of Proxima Centauri. If
the red dwarf has any planets, their
gravitational fields will produce a second small
position shift.
Because Proxima Centauri is so close to Earth,
the area of sky warped by its gravitation field is
larger than for more distant stars. This makes
it easier to look for shifts in apparent stellar
position caused by this effect. However, the
position shifts will be too small to be perceived
by any but the most sensitive telescopes in
space and on the ground. The European
Space Agency's Gaia space telescope and the
European Southern Observatory's Very Large
Telescope on Mt. Cerro Paranal in Chile may
be able to make measurements comparable
to Hubble's.
To identify possible alignment events, Sahu's
team searched a catalog of 5,000 stars with a
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high rate of angular motion across the sky
and singled out Proxima Centauri. It crosses
a section of sky with the apparent width of
the full moon as observed from Earth every
600 years. f

Hubble Maps 3-D
Structure of Ejected
Material Around
Erupting Star
(NASA/STScI) A flash of light from a stellar
outburst has been used to probe for the first
time the 3-D structure of material ejected by
an erupting nova.
Astronomers used NASA's Hubble Space
Telescope to observe the light emitted by the
close double-star system T Pyxidis, or T Pyx,
a recurrent nova, during its latest outburst in
April 2011. Contrary to some predictions, the
astronomers were somewhat surprised to find
that the ejecta from earlier outbursts stayed
in the vicinity of the star and formed a disk
of debris around the nova. The discovery
suggests that material continues expanding
outward along the system's orbital plane, but
it does not escape the system.
"We fully expected this to be a spherical shell,"
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says Arlin Crotts of Columbia University in
New York City, a member of the research team.
"This observation shows that it is a disk, and
it is populated with fast-moving ejecta from
previous outbursts."
Team member Stephen Lawrence of Hofstra
University in Hempstead, N.Y., presented the
results recently at the American Astronomical
Society meeting in Indianapolis, Ind.
A nova erupts when a white dwarf, the
burned-out core of a Sun-like star, has siphoned
enough hydrogen off a companion star to
trigger a thermonuclear runaway. As hydrogen
builds up on the surface of the white dwarf, it
becomes hotter and denser until it detonates
like a colossal hydrogen bomb, leading to a
10,000-fold increase in brightness in a little
more than one day. Nova explosions are
extremely powerful, equal to a blast of one
million billion tons of dynamite. T Pyx erupts
every 12 to 50 years.
Team member Jennifer Sokoloski, also of
Columbia University and co-investigator on the
project, suggests that these data indicate that
the companion star plays an important role in
shaping how material is ejected, presumably
along the system's orbital plane, creating the
pancake-shaped disk. The disk is tilted about
30 degrees from face-on toward Earth.
Using Hubble's Wide Field Camera 3, the
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team took advantage of the blast of light
emitted by the erupting nova to trace the
light's path as it lit up the disk and material
from previous ejecta. The disk is so vast,
about a light-year across, that the nova's light
cannot illuminate all of the material at once.
Instead, the light sweeps across the material,
sequentially illuminating parts of the disk, a
phenomenon called a light echo. The light
reveals which parts of the disk are nearer to
Earth and which sections are farther away. By
tracing the light, the team assembled a 3-D
map of the structure around the nova.
"We've all seen how light from the fireworks
shells during the grand finale will light up
the smoke and soot from shells earlier in the
show," notes team member Lawrence. "In an
analogous way, we're using light from T Pyx's
latest outburst and its propagation at the speed
of light to dissect its fireworks displays from
decades past."
Although astronomers have witnessed light
propagating through material surrounding
other novae, this is the first time that the
immediate environment around an erupting
star has been studied in three dimensions.
Astronomers have studied light echoes from
other novae, but those phenomena illuminated
interstellar material around the stars.
The team also used the light echo to refine
estimates of the nova's distance from Earth.
The new distance is 15,600 light-years from
Earth. Previous estimates were between 6,500
light-years to 16,000 light-years. T Pyx is
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located in the southern constellation Pyxis,
the Mariner's Compass.
The team is continuing to analyze the Hubble
data to develop a model of the outflow. T Pyx
has a history of petulant outbursts. Besides the
2011 event, other previous known eruptions
occurred in 1890, 1902, 1920, 1944, and 1966.
Astronomers called erupting stars novae,
Latin for "new", because they abruptly appeared
in the sky. A nova quickly begins to fade
in several days or weeks as the hydrogen is
exhausted and blown into space.
The team also includes Helena Uthas of
Columbia University. The team's results
appeared online June 5 and were published
in the June 20, 2013, issue of the Astrophysical
Journal Letters. Sokoloski is the paper's lead
author. f

Milky Way's Blooming
Countryside
(NASA/SSC) New views from NASA's Spitzer
Space Telescope show blooming stars in our
Milky Way galaxy's more barren territories,
far from its crowded core.
The images are part of the Galactic Legacy
Infrared Mid-Plane Survey Extraordinaire
(Glimpse 360) project, which is mapping the
celestial topography of our galaxy. The map
and a full, 360° view of the Milky Way plane
will be available later this year. Anyone with
a computer may view the Glimpse images and
help catalog features.
We live in a spiral collection of stars that
is mostly flat, like a vinyl record, but it has a
slight warp. Our solar system is located about
two-thirds of the way out from the Milky
Way's center, in the Orion Spur, an offshoot
of the Perseus spiral arm. Spitzer's infrared
observations are allowing researchers to map
the shape of the galaxy and its warp with the
most precision yet.
While Spitzer and other telescopes have
created mosaics of the galaxy's plane looking
in the direction of its center before, the region
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This infrared image shows a striking example
of what is called a hierarchical bubble structure,
in which one giant bubble, carved into the dust
of space by massive stars, has triggered the
formation of smaller bubbles. The large bubble
takes up the central region of the picture while
the two spawned bubbles, which can be seen
in yellow, are located within its rim.

behind us, with its sparse stars and dark skies,
is less charted.
"We sometimes call this flyover country,"
said Barbara Whitney, an astronomer from the
University of Wisconsin at Madison who uses
Spitzer to study young stars. "We are finding
all sorts of new star formation in the lesserknown areas at the outer edges of the galaxy."
Whitney and colleagues are using the data to
find new sites of youthful stars. For example,
they spotted an area near Canis Major with
30 or more young stars sprouting jets of
material, an early phase in their lives. So far,
the researchers have identified 163 regions
containing these jets in the Glimpse 360 data,
with some of the young stars highly clustered
in packs and others standing alone.
Robert Benjamin is leading a University
of Wisconsin team that uses Spitzer to more
carefully pinpoint the distances to stars in the
galaxy's hinterlands. The astronomers have
noticed a distinct and rapid drop-off of red
giants, a type of older star, at the edge of the

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.

Dozens of newborn stars sprouting jets from
their dusty cocoons have been spotted. In
this view showing a portion of sky near Canis
Major, infrared data from Spitzer are green
and blue, while longer-wavelength infrared
light from NASA's Wide-field Infrared Survey
Explorer (WISE) are red. The jets appear in
green, while young stars are a yellow-orange
hue. Some of the jets can be seen as streaks,
while others appear as blobs.
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In what may look to some like an undersea
image of coral and seaweed, a new image from
NASA's Spitzer Space Telescope is showing
the birth and death of stars. In this view, infrared
data from Spitzer are green and blue, while
longer-wavelength infrared light from NASA's
Wide-field Infrared Survey Explorer (WISE) are
red. The stringy, seaweed-like filaments are
the blown out remnants of a star that exploded
in a supernova. The billowy clouds seen in pink
are sites of massive star formation. Clusters
of massive stars can be seen lighting up the
clouds, and a bubble carved out from massive
stars is seen near the bottom.

galaxy. They are using this information to map
the structure of the warp in the galaxy's disk.
"With Spitzer, we can see out to the edge of
the galaxy better than before," said Robert
Benjamin of the University of Wisconsin, who
presented the results recently at the 222nd
meeting of the American Astronomical Society
in Indianapolis. "We are hoping this will yield
some new surprises."
Thanks to Spitzer's infrared instruments,
astronomers are capturing improved images
of those remote stellar lands. Data from
NASA's Wide-field Infrared Survey Explorer

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.lvastronomy.com/
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There are nearly 200 galaxies within the
marked circles in this image from NASA's
Spitzer Space Telescope. These are part of
the Perseus-Pisces supercluster of galaxies
located 250 million light-years away. Normally,
galaxies beyond our Milky Way are hidden
from view when they happen to fall behind the
plane of our galaxy. This is due to foreground
dust standing in the way.

(WISE) are helping fill in gaps in the areas
Spitzer did not cover. WISE was designed to
survey the entire sky twice in infrared light,
completing the job in early 2011, while Spitzer
continues to probe the infrared sky in more
detail. The results are helping to canvas our
galaxy, filling in blanks in the outer expanses
where not much is known.
Members of the public continue scouring
images from earlier Glimpse data releases in
search of cosmic bubbles indicative of hot,
massive stars. Astronomers' knowledge of
how massive stars influence the formation
of other stars is benefitting from this citizen
science activity, called The Milky Way Project.
For instance, volunteers identified a striking
multiple bubble structure in a star-forming
region called W39. Followup work by the
researchers showed the smaller bubbles were
spawned by a larger bubble that had been
carved out by massive stars.
"This crowdsourcing approach really works,"
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said Charles Kerton of Iowa State University
at Ames, who also presented results. "We are
examining more of the hierarchical bubbles
identified by the volunteers to understand
the prevalence of triggered star formation in
our galaxy. f

Cassini Sees
Precursors to Aerosol
Haze on Titan

(NASA/JPL) Scientists working with data
from NASA's Cassini mission have confirmed
the presence of a population of complex
hydrocarbons in the upper atmosphere of
Saturn's largest moon, Titan, that later evolve
into the components that give the moon a
distinctive orange-brown haze. The presence
of these complex, ringed hydrocarbons, known
as polycyclic aromatic hydrocarbons (PAHs),
explains the origin of the aerosol particles
found in the lowest haze layer that blankets
Titan's surface. Scientists think these PAH
compounds aggregate into larger particles as
they drift downward.
"With the huge amount of methane in its
atmosphere, Titan smog is like L.A. smog
on steroids," said Scott Edgington, Cassini
deputy project scientist. "These new papers
using Cassini data shed light on how the heavy,
complex hydrocarbon molecules that make up
Titan's smog came to form out of the simpler
molecules in the atmosphere. Now that they
have been identified, the longevity of Cassini's
mission will make it possible to study their
variation with Titan seasons."
Of all the bodies in the solar system, Saturn's
largest moon, Titan, has the atmosphere
most resembling that of Earth. Like that
of our planet, Titan's atmosphere is largely
composed of molecular nitrogen. Unlike
Earth's atmosphere, however, Titan's contains
only small traces of oxygen and water. Another
molecule, methane, plays a similar role to that
of water in Earth's atmosphere, and makes up
about 2% of Titan's atmosphere. Scientists
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or more (checks made payable to: CSN
Foundation, Inc.) to:

The Planetarium - S1A
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Benefits:
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•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
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Nova ($50) - six months credit, discount
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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.
have speculated that the atmosphere of this
moon may resemble that of our planet in its
early days, before primitive living organisms
enriched it with oxygen via photosynthesis.
When sunlight or highly energetic particles
from Saturn's magnetic bubble hit the layers
of Titan's atmosphere above about 600 miles,
the nitrogen and methane molecules there
are broken up. This results in the formation
of massive positive ions and electrons,
which trigger a chain of chemical reactions,
producing a variety of hydrocarbons, a wide
range of which have been detected in Titan's
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atmosphere. These reactions eventually lead
to the production of carbon-based aerosols,
large aggregates of atoms and molecules that
are found in the lower layers of the haze that
enshrouds Titan, well below 300 miles. The
process is similar to Earth, where smog starts
with sunlight breaking up hydrocarbons that
are emitted into the air. The resulting pieces
recombine to form more complex molecules.
Aerosols in Titan's lower haze have been
studied using data from the descent of the
European Space Agency's Huygens probe, which
reached the surface in 2005, but their origin
remained unclear. New studies analyzing data
from Cassini's visual and infrared mapping
spectrometer (VIMS) gathered in July and
August 2007 might solve the problem. One new
study of Titan's upper atmosphere describes
the detection of the PAHs, which are large
carbon-based molecules that form from the
aggregation of smaller hydrocarbons.
"We can finally confirm that PAHs play a
major role in the production of Titan's lower
haze, and that the chemical reactions leading
to the formation of the haze start high up in
the atmosphere," said lead author Manuel
López-Puertas from the Astrophysics Institute
of Andalucia in Granada, Spain. "This finding
is surprising: we had long suspected that PAHs
and aerosols were linked in Titan's atmosphere,
but didn't expect we could prove this with
current instruments."
The team of scientists had been studying
the emission from various molecules in
Titan's atmosphere when they stumbled
upon a peculiar feature in the data. One of
the characteristic lines in the spectrum, from
methane emissions, had a slightly anomalous
shape, and the scientists suspected it was
hiding something.
Bianca Maria Dinelli from the Institute of
Atmospheric Sciences and Climate (part of
the National Research Council) in Bologna,
Italy, was the lead author of a related paper in
the journal Geophysical Research Letters. She
and her colleagues conducted a painstaking
investigation to identify the chemical species
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responsible for the anomaly. The additional
signal was found only during daytime, so
it clearly had something to do with solar
irradiation.
"The central wavelength of this signal,
about 3.28 microns, is typical for aromatic
compounds, hydrocarbon molecules in which
the carbon atoms are bound in ring-like
structures," said Dinelli.
The scientists tested whether the unidentified
emission could be produced by benzene, the
simplest aromatic compound consisting of one
ring only, which had been detected earlier in
Titan's atmosphere. However, the relatively
low abundances of benzene are not sufficient
to explain the emission that had been observed.
After they ruled out benzene, the scientists
tried to reproduce the observed emission with
the more complex PAHs. They checked their
data against the NASA Ames PAH Infrared
Spectral Data Base. And they were successful:
the data can be explained as emission by
a mixture of many different PAHs, which
contain an average of 34 carbon atoms and
about 10 rings each.
"PAHs are very efficient in absorbing
ultraviolet radiation from the sun,
redistributing the energy within the molecule
and finally emitting it at infrared wavelengths,"
said co-author Alberto Adriani from the
Institute for Space Astrophysics and Planetology
at Italy's National Institute for Astrophysics
(INAF) in Rome. He is part of the CassiniVIMS co-investigators team and started this
investigation. He manages the team that
collected and processed VIMS data.
These hydrocarbons also are peculiarly
capable of sending out profuse amounts
of infrared radiation even in the rarefied
environment of Titan's upper atmosphere,
where the collisions between molecules
are not very frequent. The molecules are
themselves an intermediate product, generated
when radiation from the sun ionizes smaller
molecules in the upper atmosphere of Titan
that then coagulate and sink. f
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Month in
History
August
1: American astronomer Maria Mitchell
was born in 1818. She was a Professor of
Astronomy at Vassar College and the first
woman elected to the American Academy of
Arts and Sciences, the American Association
for the Advancement of Science, and the
American Philosophical Society.
3: Christopher Columbus launched his first
voyage of discovery that found the New
World in 1492.
4: Apollo 15 was the first manned mission to
leave an 80-pound sub-satellite in orbit
of the moon in 1971. The small satellite
measured magnetic fields, charged particle
densities and gravitational anomalies.
5: Neil Armstrong, the first person to walk on
the moon, was born in 1930.
7: The first remote image of the earth was
returned by a satellite in 1959.
7: A team of scientists announced the discovery
of possible fossil micro-organisms in the
Martian meteorite ALH84001 in 1997. The
meteorite was discovered in the Allen Hills
region of Antarctica in 1984.
11: Asaph Hall discovered the outer-most
satellite of Mars, Deimos, in 1877.
11: The Discoverer 13 capsule becomes the
first object recovered from orbit in 1960.
13: Anders Jonas Ångstrom, the Swedish
physicist and spectroscopist, was born
in 1814. The Ångstrom Unit, which has
a length of one tenth of a nanometer is
named for him.
17: Asaph Hall discovered the innermost
satellite of Mars, Phobos, in 1877.
17: Norman Lockyer identifies the element
Helium in the solar spectrum in 1868. It
was not isolated on earth until about 10
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years later.
19: John Flamsteed, the first Astronomer Royal
of Britain, was born on this day in 1646. He
is responsible for a numerical method of
star designation called Flamsteed numbers.
19: The first flight of an unmanned hot air
balloon occurred in France in 1783. This
was a test by the Montgolfier brothers
prior to their successful manned flight
later that year.
19: Orville Wright was born in 1871. Orville
and his brother Wilbur built the first
successful heavier than air flying machine.
19: Svetlana Savitskaya became the second
woman in space aboard Soyuz T-7 in 1982.
20: Voyager 2 was launched on its journey
into the outer solar system in 1977.
21: Gordon Cooper became the first person to
fly in space for the second time on Gemini
5 in 1965. His first trip into space was on
Mercury 9 in 1963.
23: Lunar Orbiter 7 returned the first image
of the earth from the vicinity of the moon
in 1966.
24: Voyager 2 returned the first close-up
images of Neptune during its flyby of that
world in 1989.
22: The Spitzer Space Telescope is launched in
2003. It is the last of the Great Observatories
program adding the ability to observe the
Universe in the infrared.
29: Copernicus completed his seminal work,
De Revolutionibus Orbium Coelestium, in
1541. It was sent to a printer in Nürnberg
where it was published in early 1543, shortly
before his death. f

Take a Field Trip to
a Planetarium

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

August

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

Planet
Constellation
Transit
Pluto
Sagittarius
9:41 pm (34°)
Ceres
Leo
1:00 pm (74°)
Eris
Cetus
4:48 am (51°)
MakeMake Coma Berenices 3:46 pm (80°)
All times are Pacific Daylight time. Rise and Haumea Boötes
4:54 pm (72°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is in the morning sky of Neptune can also be referred to as Plutoids.
rising shortly before the sun. Greatest Eris ("EE-ris"), MakeMake (mah-keh-mahwestern elongation (20°) occurred on July keh) and Haumea, like most Plutoids, require a
30. Superior conjunction on the far side professional sized telescope. Transit times and
of the sun occurs on August 24.
altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
Venus. Venus is low in the western sky appear slightly lower in the sky from Reno. f
immediately after sunset. It sets about two
hours after the sun. It will remain prominent
in the evening sky for the rest of the year.
Mars. Mars, in Gemini this month, is rising
in the east about two hours before the sun
at mid-month.
Jupiter. Jupiter, in Gemini, is low in the east
before sunrise rising about 3 hours before
the sun and about an hour before Mars.
Look for a vertical alignment of Mercury,
Mars, Jupiter and the waning crescent Moon
on the morning of August 3.
Saturn. Saturn, in Virgo, is in the southwestern
sky in the evening. The waxing crescent
moon will be about 4° below Saturn on
the evening of August 12.
Uranus. Uranus, in Pisces, is rising in the east
in the late evening. The waning gibbous
moon will be rising along with Uranus on
the evening of August 23. Look for it about
2° above and to the left of Uranus as they
rise around 9:00 pm.
Neptune. Neptune, in Aquarius, is rising in
the east in the early evening. Opposition
(directly opposite the sun) occurs on
August 26.

The Moon
Each day the moon rises about one hour
later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
the average.
Last quarter
New Moon
First quarter
Full Moon
Last quarter

Jul. 29
Aug. 6
Aug. 14
Aug. 20
Aug. 28

10:43 am pdt
2:51 pm
3:56 am
6:45 pm
2:35 am

Apogee
Perigee
Apogee

Aug. 3
Aug. 18
Aug. 30

1:54 am pdt
6:27 pm
4:50 pm

onOrbit

2013
The Sun

Date
Aug. 1
Aug. 4
Aug. 7
Aug. 10
Aug. 13
Aug. 16
Aug. 19
Aug. 22
Aug. 25
Aug. 28
Aug. 31

Las Vegas

Sunrise
5:48 am pdt
5:50
5:53
5:55
5:57
6:00
6:02
6:05
6:07
6:09
6:12

Sunset
7:45 pm pdt
7:43
7:39
7:36
7:33
7:29
7:25
7:22
7:18
7:13
7:09
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Day
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.

Meteor Shower
The month of August is noted for one of
the best meteor showers of the year. It is
called the Perseid shower because the meteors
seem to radiate out from the constellation of
Perseus. The particles that cause the meteors
are from Comet Swift-Tuttle of 1862. Since
this comet travels on a very elongated orbit,
the debris from this comet strikes the earth’s
atmosphere at very high velocities. This
produces bright meteors that travel rapidly
across the sky. Some meteors of this shower
are seen to fragment or explode.
The peak of activity for the Perseids occurs
on the morning of August 12 (after midnight
August 11). The best time for viewing will
be 1:00 am to 4:00 am. Since the stream of
material that causes the shower is fairly broad,
Perseid meteors can actually be seen for about
one week on either side of this date. About
four days before and after the peak, you can
see about one quarter as many Perseid meteors
as you can on the night of the peak.
Normally it is possible to see anywhere from
75 to 200 meteors per hour on the night of
the maximum under good conditions. Since
the moon will be near first quarter phase on
the night of the peak, it will not interfere with
optimum viewing. This will be one of the
best years for observing this potentially rich

Date
Aug. 1
Aug. 4
Aug. 7
Aug. 10
Aug. 13
Aug. 16
Aug. 19
Aug. 22
Aug. 25
Aug. 28
Aug. 31

Reno

Sunrise
5:59 am pdt
6:02
6:05
6:07
6:10
6:13
6:16
6:19
6:21
6:24
6:27

Sunset
8:11 pm pdt
8:08
8:05
8:01
7:57
7:53
7:49
7:45
7:40
7:36
7:31

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

meteor shower.
Perseid meteors are very fast. The average
meteor enters the earth’s atmosphere at a speed
of 20 to 25 miles per second. Perseid meteors
typically travel at 40 miles per second. This
can also help you distinguish Perseids from
any other sporadic meteors that might occur
on the same night.
To see the maximum number of meteors
during a shower, you must find a dark location.
You want to be away from city lights. From
Las Vegas, try Valley of Fire, Echo Bay or Red
Rock Canyon. Reno observers will have the
best opportunity near Pyramid Lake. For the
rest of Nevada, getting away from city lights
is relatively easy.
As the earth travels around the sun, more
meteors are encountered on the leading side
of the earth. As a meteor observer, you are on
the leading side of the earth after midnight.
More meteors will be visible starting at about
midnight.
Since meteors typically last for less than a
second and can appear anywhere in the sky,
optical aid (telescopes and binoculars) are not
useful for general meteor observing. Binoculars
can be useful for the occasional bright meteor
that leaves a glowing trail in the sky. These
trails can be observed for several seconds to
a couple of minutes. f

Now Playing
In Las Vegas

In Reno

Experience the Aurora

All Shows
TM

Bridge to the
Beginning

Call for Titles

Perfect Little Planet

or visit

Seasonal Stargazing

in SciDome

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

