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The International
Space Station and the
Docked Space Shuttle
Endeavour
(NASA) This image of the International
Space Station and the
docked space shuttle
Endeavour, flying at an
altitude of approximately
220 miles, was taken
by Expedition 27 crew
member Paolo Nespoli
from the Soyuz TMA-20
following its undocking
on May 23, 2011 (USA
time). It is the first-ever
image of a space shuttle
docked to the International
Space Station. Onboard
the Soyuz were Russian
cosmonaut and Expedition
27 commander Dmitry
Kondratyev; Nespoli, an
ESA astronaut; and NASA
astronaut Cady Coleman.
Coleman and Nespoli were
both flight engineers. The
three landed in Kazakhstan
later that day, completing
159 days in space.
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Endeavor was making its last ever mission
into space before its retirement. The Shuttle
program ended in July with the last flight of
the space shuttle Atlantis. Future missions to
the International Space Station will initially
depend upon the Russian Soyuz vehicles and
later will rely on US private launch partners
such as the Space-X Falcon/Dragon vehicle.
Space-X successfully completed a Falcon rocket
launch of a Dragon module into orbit with
a safe return to earth after two orbits earlier
this year. The same combination will be used
for a cargo mission to the ISS that will occur
next year f
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Hubble Views the
Star that Changed the
Universe
(NASA/STScI) Though the universe is
filled with billions upon billions of stars, the
discovery of a single variable star in 1923
altered the course of modern astronomy. And,
at least one famous astronomer of the time
lamented that the discovery had shattered
his world view.
The star goes by the inauspicious name
of Hubble variable number one, or V1, and
resides in the outer regions of
the neighboring Andromeda
galaxy, or M31. But in the
early 1900s, most astronomers
considered the Milky Way a
single "island universe" of stars,
with nothing observable beyond
its boundaries. Andromeda
was cataloged as just one of
many faint, fuzzy patches of
light astronomers called "spiral
nebulae."
Were these spiral nebulae part
of the Milky Way or were they
independent island universes
lying outside our galaxy?
Astronomers didn't know for
sure, until Edwin Hubble found
a star in Andromeda that brightened and faded
in a predictable pattern, like a lighthouse
beacon, and identified it as V1, a Cepheid
variable. This special type of star had already
been proven to be a reliable distance marker
within our galaxy.
The star helped Hubble show that Andromeda
was beyond our galaxy and settled the debate
over the status of the spiral nebulae. The
onOrbit is made available to all K-12
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universe became a much bigger place after
Hubble's discovery, much to the dismay of
astronomer Harlow Shapley, who believed
the fuzzy nebulae were part of our Milky Way.
Nearly 90 years later, V1 is in the spotlight
again. Astronomers pointed Edwin Hubble's
namesake, NASA's Hubble Space Telescope, at
the star once again, in a symbolic tribute to the
legendary astronomer's milestone observation.
Astronomers with the Space Telescope
Science Institute's Hubble Heritage Project
partnered with the American Association of
Variable Star Observers (AAVSO) to study
the star. AAVSO observers followed V1 for
six months, producing a plot, or light curve,

of the rhythmic rise and fall of the star's light.
Based on this light curve, the Hubble Heritage
team scheduled telescope time to capture
images of the star.
"V1 is the most important star in the
history of cosmology," says astronomer Dave
Soderblom of the Space Telescope Science
Institute (STScI) in Baltimore, Md., who
proposed the V1 observations.
"It's a landmark discovery that proved the
universe is bigger and chock full of galaxies.
I thought it would be nice for the Hubble
telescope to look at this special star discovered
by Hubble, the man."
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But Hubble Heritage team member Max
Mutchler of the STScI says that this observation
is more than just a ceremonial nod to a famous
astronomer.
"This observation is a reminder that
Cepheids are still relevant today," he explains.
"Astronomers are using them to measure
distances to galaxies much farther away than
Andromeda. They are the first rung on the
cosmic distance ladder."
The Hubble and AAVSO observations of V1
were presented at a press conference May 23 at
the American Astronomical Society meeting
in Boston, Mass.
Ten amateur astronomers from around
the world, along with AAVSO Director Arne
Henden, made 214 observations of V1 between
July 2010 and December 2010. They obtained
four pulsation cycles, each of which lasts more
than 31 days. The AAVSO study allowed
the Hubble Heritage team to target Hubble
observations that would capture the star at
its brightest and dimmest phases.
The observations were still tricky, though.
"The star's brightness has a gradual decline
followed by a sharp spike upward, so if you're

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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off by a day or two, you could miss it," Mutchler
explains.
Using the Wide Field Camera 3, the team
made four observations in December 2010
and January 2011.
"The Hubble telescope sees many more and
much fainter stars in the field than Edwin
Hubble saw, and many of them are some type
of variable star," Mutchler says. "Their blinking
makes the galaxy seem alive. The stars look
like grains of sand, and many of them have
never been seen before."
For Soderblom, the Hubble observations
culminated more than 25 years of promoting
the star. Shortly after Soderblom arrived at
the Institute in 1984, he thought it would be
fitting to place a memento of Edwin Hubble's
aboard the space shuttle Discovery, which would
carry the Hubble Space Telescope into space.
"At first, I thought the obvious artifact would
be his pipe, but [cosmologist] Allan Sandage
[Edwin Hubble's protégé] suggested another
idea: the photographic glass plate of V1 that
Hubble made in 1923," Soderblom recalls.
He made 15 film copies of the original
4-inch-by-5-inch glass plate. Ten of them
flew onboard space shuttle Discovery in 1990
on the Hubble deployment mission. Fittingly,
two of the remaining five film copies were
part of space shuttle Atlantis's cargo in 2009
for NASA's fifth servicing mission to Hubble.
One of those copies was carried aboard by
astronaut and astronomer John Grunsfeld,
now the STScI's deputy director.
Prior to the discovery of V1 many astronomers
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thought spiral nebulae, such as Andromeda,
were part of our Milky Way galaxy. Others
weren't so sure. In fact, astronomers Shapley
and Heber Curtis held a public debate in 1920
over the nature of these nebulae. During the
debate, Shapley championed his measurement
of 300,000 light-years for the size of the Milky
Way. Though Shapley overestimated its size,
he was correct in asserting that the Milky Way
was much larger than the commonly accepted
dimensions. He also argued that spiral nebulae
were much smaller than the giant Milky Way
and therefore must be part of our galaxy. But
Curtis disagreed. He thought the Milky Way
was smaller than Shapley claimed, leaving room
for other island universes beyond our galaxy.
To settle the debate, astronomers had to
establish reliable distances to the spiral nebulae.
So they searched for stars in the nebulae
whose intrinsic brightness they thought they
understood. Knowing a star's true brightness
allowed astronomers to calculate how far away
it was from Earth. But some of the stars they
selected were not dependable milepost markers.
For example, Andromeda, the largest of the
spiral nebulae, presented ambiguous clues to its
distance. Astronomers had observed different
types of exploding stars in the nebula. But
they didn't fully understand the underlying
stellar processes, so they had difficulty using
those stars to calculate how far they were from
Earth. Distance estimates to Andromeda,
therefore, varied from nearby to far away.
Which distance was correct? Edwin Hubble
was determined to find out.
The astronomer spent several months in
1923 scanning Andromeda with the 100-inch

The Astronomical
Society of Nevada

The ASN normally meets on the 2nd
Tuesday of each month at 6:30 pm at
the Fleischmann Planetarium.
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http://www.astronomynv.org/
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Hooker telescope, the most powerful telescope
of that era, at Mount Wilson Observatory in
California. Even with the sharp-eyed telescope,
Andromeda was a monstrous target, about 5
feet long at the telescope's focal plane. He
therefore took many exposures covering
dozens of photographic glass plates to capture
the whole nebula.
He concentrated on three regions. One
of them was deep inside a spiral arm. On
the night of Oct. 5, 1923, Hubble began an
observing run that lasted until the early hours
of Oct. 6. Under poor viewing conditions,
the astronomer made a 45-minute exposure
that yielded three suspected novae, a class of
exploding star. He wrote the letter "N," for
nova, next to each of the three objects.
Later, however, Hubble made a startling
discovery when he compared the Oct. 5-6 plate
with previous exposures of the novae. One of
the so-called novae dimmed and brightened
over a much shorter time period than seen
in a typical nova.
Hubble obtained enough observations
of V1 to plot its light curve, determining a
period of 31.4 days, indicating the object was
a Cepheid variable. The period yielded the
star's intrinsic brightness, which Hubble then
used to calculate its distance. The star turned
out to be 1 million light-years from Earth,
more than three times Shapley's calculated
diameter of the Milky Way.
Taking out his marking pen, Hubble crossed
out the "N" next to the newfound Cepheid
variable and wrote "VAR," for variable, followed
by an exclamation point.
For several months the astronomer continued
gazing at Andromeda, finding another Cepheid
variable and several more novae. Then Hubble
sent a letter along with a light curve of V1 to
Shapley telling him of his discovery. After
reading the letter, Shapley was convinced the
evidence was genuine. He reportedly told a
colleague, "Here is the letter that destroyed
my universe."
By the end of 1924 Hubble had found 36
variable stars in Andromeda, 12 of which were
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Cepheids. Using all the Cepheids, he obtained
a distance of 900,000 light-years. Improved
measurements now place Andromeda at over
2 million light-years away.
"Hubble eliminated any doubt that
Andromeda was extragalactic," says Owen
Gingerich, professor emeritus of Astronomy
and of the History of Science at HarvardSmithsonian Center for Astrophysics in
Cambridge, Mass. "Basically, astronomers
didn't know the distance to novae, so they
had to make a rough estimate as to where
they were and therefore what their absolute
luminosity was. But that is on very treacherous
ground. When you get a Cepheid that's been
reasonably calculated, the period will tell you
where it sits on the luminosity curve, and from
that you can calculate a distance."
Shapley and astronomer Henry Norris
Russell urged Hubble to write a paper for a
joint meeting of the American Astronomical
Society and American Association for the
Advancement of Science at the end of December
1924. Hubble's paper, entitled "Extragalactic
Nature of Spiral Nebulae," was delivered in
absentia and shared the prize for the best paper.
A short article about the award appeared in
the Feb. 10, 1925, issue of The New York Times.
Gingerich says Hubble's discovery was not big
news at the meeting because the astronomer
had informed the leading astronomers of his
result months earlier.
Edwin Hubble's observations of V1 became
the critical first step in uncovering a larger,
grander universe. He went on to find many
galaxies beyond the Milky Way. Those galaxies,
in turn, allowed him to determine that the
universe is expanding.
Could Hubble ever have imagined that nearly
100 years later, technological advances would
allow amateur astronomers to perform similar
observations of V1 with small telescopes in
their backyards? Or, could Hubble ever have
dreamed that a space-based telescope that bears
his name would continue his quest to precisely
measure the universe's expansion rate? f
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Galaxy NGC 4214:
A Star-Formation
Laboratory
(NASA/STScI) This is a full-field image
of the nearby dwarf galaxy NGC 4214 taken
with NASA's Hubble Space Telescope. Episodes
of star formation are revealed as the galaxy
continues to form clusters of new stars from
its interstellar gas and dust. The Hubble image
reveals a sequence of steps in the formation
and evolution of stars and star clusters, evident
in the glowing gas surrounding bright stellar
clusters.
The young clusters of new stars appear
within bright clumps of glowing gas. Each
cloud glows because of the strong ultraviolet
light emitted from the embedded young stars,
which have formed within them due to the
gravitational collapse of the gas. These hot
stars also eject fast "stellar winds" moving at
millions of miles per hour, which plow into
the surrounding gas. The radiation and wind
from the young stars literally blow bubbles
in the gas.
The main object near the center of the galaxy
is a cluster of hundreds of massive blue stars,
each more than 10,000 times brighter than
our Sun. A vast heart-shaped bubble, inflated
by the combined stellar winds and radiation
pressure, surrounds the cluster. The bubble
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will increase in size as the most massive stars
in the center reach the ends of their lives and
explode as supernovae.
NGC 4214 provides a unique view of star
formation in galaxies other than the Milky
Way because of its proximity to us. Filters
onboard Hubble also help to tell the story
of star formation in this galaxy. Broadband
filters expose light from older star populations
and show the overall structure of the galaxy.
NGC 4214 is not only small in size compared
to the Milky Way, it also appears irregular in
shape, with no defined disk or spiral arms.
Ultraviolet filters show the intense stars that
radiate ultraviolet light in the centers of the
colorful nebulosity, which is in turn visible
because of narrow-band filters that isolate
specific gases such as hydrogen, nitrogen,
and oxygen.
This dwarf galaxy resides 10 million lightyears away in the constellation Canes Venatici.
The Hubble images were obtained in December
2009 with the Wide Field Camera 3 in ultraviolet
and visible filters. f

Hubble Finds Rare
Blue Straggler Stars in
the Milky Way's Hub
(NASA/STScI) Probing the starfilled, ancient hub of our Milky Way,
NASA's Hubble Space Telescope has
found a rare class of oddball stars
called blue stragglers, the first time
such objects have been detected
within our galaxy's bulge.
The size and nature of the blue
straggler population detected in
the bulge will allow astronomers
to better understand if the bulge is
exclusively old stars, or a mixture
of both young and old stars. In
addition, the discovery provides a
new test case for formation models
of the blue stragglers themselves.
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Blue stragglers, so named because they seem
to be lagging behind in their rate of aging
compared with the population from which
they formed, were first found inside ancient
globular star clusters half a century ago. They
have been detected in many globular and open
clusters, as well as among the stars in the solar
neighborhood. But they have never been seen
inside the core of our galaxy until Hubble was
trained on the region.
Hubble astronomers found blue straggler
stars in an extensive set of Hubble exposures of
the Milky Way's crowded hub. Blue stragglers
are much hotter, and hence bluer, than they
should be for the aging neighborhood in
which they live. Now that blue stragglers
have at last been found within the bulge, the
size and characteristics of this population will
allow astronomers to better understand the
still-controversial processes of star formation
within the bulge.
The results, published in The Astrophysical
Journal, were reported by lead author Will
Clarkson of Indiana University and the
University of California, Los Angeles, at the
American Astronomical Society meeting in
Boston, Mass.
These results support the idea that the
Milky Way's central bulge stopped making
stars billions of years ago. It is now home to
aging Sun-like stars and cooler red dwarfs.
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
Giant blue stars that once lived there exploded
as supernovae billions of years ago. If our
galaxy were the size of a dinner plate, the
central bulge would be roughly the size of a
grapefruit placed in the middle of the plate.
This discovery is a spin-off from a sevenday-long survey conducted in 2006 called
the Sagittarius Window Eclipsing Extrasolar
Planet Search (SWEEPS). Hubble peered
at and obtained variability information for
180,000 stars in the crowded central bulge
of our galaxy, 26,000 light-years away. The
survey was intended to find hot Jupiter-class
planets that orbit very close to their stars. But
the SWEEPS team also uncovered 42 oddball
blue stars among the bulge population with
brightness and temperatures typical for stars
much younger than ordinary bulge stars.
Blue stragglers have long been suspected to
be living in the bulge. Until now, it has never
been proven because younger stars in the disk
of our galaxy lie along the line-of-sight to the
core, confusing and contaminating the view.
But Hubble's view is so sharp that astronomers
could distinguish the motion of the core
population from foreground stars in the Milky
Way. Bulge stars orbit the galactic nucleus
at a different speed than foreground stars.
Plotting their motion required returning to the
SWEEPS target region with Hubble two years
after the first-epoch observations were made.
Hence, the blue stragglers were identified
as moving along with the other stars in 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.

bulge. It's like looking into a deep, clear pond
where the fish at the bottom of the pond are
swimming at a faster rate than the fish closer
to the surface.
"The size of the field of view on the sky
is roughly that of the thickness of a human
fingernail held at arm's length, and within this
region, Hubble sees about a quarter million stars
towards the bulge," Clarkson says. "Only the
superb image quality and stability of Hubble
allowed us to make this measurement in such
a crowded field."
From the 42 candidate blue stragglers, the
investigators estimate 18 to 37 of them are
likely to be genuine blue stragglers, with
the remainder consisting of a mixture of
foreground objects and at most a small
population of genuinely young bulge stars.
It's not clear how blue stragglers form, or if
there is more than one mechanism at work.
A common idea is that blue stragglers emerge
from binary pairs. As the more massive star
evolves and expands, the less massive star
accretes material from the companion. This
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stirs up hydrogen fuel and causes the accreting
star to undergo nuclear fusion at a faster rate.
It burns hotter and bluer.
The seven-day observation allowed the
fraction of blue straggler candidates presently
in close binaries to be estimated by virtue of
their changing light-curve. This is caused by
the change of shape induced in one star due to
the tidal gravitational pull of its companion.
"The SWEEPS program was designed to
detect transiting planets through small light
variations. Therefore the program could
easily detect the variability of binary pairs,
which was crucial in confirming these are
indeed blue stragglers," says Kailash Sahu
of the Space Telescope Science Institute in
Baltimore, Md., the principal investigator of
the SWEEPS program.
The observations clearly indicate that if
there is a young star population in the bulge,
it is very small, and it was not detected in the
SWEEPS program. "Although the Milky Way
bulge is by far the closest galaxy bulge, several
key aspects of its formation and subsequent
evolution remain poorly understood,"
Clarkson says. "While the consensus is that
the bulge largely stopped forming stars long
ago, many details of its star-formation history
remain controversial. The extent of the blue
straggler population detected provides two new
constraints for models of the star-formation
history of the bulge." 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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Spitzer Sees Crystal
'Rain' in Outer Clouds
of Infant Star
(NASA/SSC) Tiny crystals of a green mineral
called olivine are falling down like rain on a
burgeoning star, according to observations
from NASA's Spitzer Space Telescope.
This is the first time such crystals have been
observed in the dusty clouds of gas that collapse
around forming stars. Astronomers are still
debating how the crystals got there, but the
most likely culprits are jets of gas blasting
away from the embryonic star.
"You need temperatures as hot as lava to
make these crystals," said Tom Megeath of
the University of Toledo in Ohio. He is the
principal investigator of the research and the
second author of a new study appearing in
Astrophysical Journal Letters. "We propose that
the crystals were cooked up near the surface
of the forming star, then carried up into the
surrounding cloud where temperatures are
much colder, and ultimately fell down again
like glitter."
Spitzer's infrared detectors spotted the crystal
rain around a distant, sun-like embryonic star,
or protostar, referred to as HOPS-68, in the
constellation Orion.
The crystals are in the form of forsterite.
They belong to the olivine family of silicate
minerals and can be found everywhere from a
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periodot gemstone to the green sand beaches
of Hawaii to remote galaxies. NASA's Stardust
and Deep Impact missions both detected the
crystals in their close-up studies of comets.
"If you could somehow transport yourself
inside this protostar's collapsing gas cloud, it
would be very dark," said Charles Poteet, lead
author of the new study, also from the University
of Toledo. "But the tiny crystals might catch
whatever light is present, resulting in a green
sparkle against a black, dusty backdrop."
Forsterite crystals were spotted before in the
swirling, planet-forming disks that surround
young stars. The discovery of the crystals in
the outer collapsing cloud of a proto-star
is surprising because of the cloud's colder
temperatures, about minus 280 degrees
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Friends of The
CSN Planetarium

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

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.
Fahrenheit (minus 170 degrees Celsius). This
led the team of astronomers to speculate the
jets may in fact be transporting the cooked-up
crystals to the chilly outer cloud.
The findings might also explain why
comets, which form in the frigid outskirts of
our solar system, contain the same type of
crystals. Comets are born in regions where
water is frozen, much colder than the searing
temperatures needed to form the crystals,
approximately 1,300 degrees Fahrenheit (700
degrees Celsius). The leading theory on how
comets acquired the crystals is that materials
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makes planetary systems are blended together,"
said Bill Danchi, senior astrophysicist and
program scientist at NASA Headquarters in
Washington.
The Spitzer observations were made before
it used up its liquid coolant in May 2009 and
began its warm mission.
Other authors include Dan M. Watson and
Ian S. Remming of the University of Rochester,
NY; Nuria Calvet, Melissa K. McClure, Lee
Hartmann and John J. Tobin of the University
of Michigan, Ann Arbor, Mich.; Benjamin
A. Sargent and James Muzerolle of the Space
Telescope Science Institute, Baltimore, Md.;
William J. Fischer and Jon E. Bjorkman of the
University of Toledo, Ohio; Elise Furlan of
NASA's Jet Propulsion Laboratory, Pasadena,
Calif.; Lori E. Allen of National Optical
Astronomy Observatory, Tucson, Ariz.; and
Babar Ali of NASA's Herschel Science Center,
California Institute of Technology, Pasadena.
NASA's Jet Propulsion Laboratory in
Pasadena, Calif., manages the Spitzer Space
Telescope mission for the agency's Science
Mission Directorate in Washington. Science
operations are conducted at the Spitzer
Science Center at the California Institute of
in our young solar system mingled together Technology in Pasadena. Caltech manages
in a planet-forming disk. In this scenario, JPL for NASA. f
materials that formed near the sun, such as the
crystals, eventually migrated out to the outer,
cooler regions of the solar system.
Poteet and his colleagues say this scenario
could still be true but speculate that jets might
have lifted crystals into the collapsing cloud of
gas surrounding our early sun before raining
onto the outer regions of our forming solar
system. Eventually, the crystals would have
been frozen into comets.
The Herschel Space Observatory, a European
Space Agency-led mission with important
NASA contributions, also participated in
the study by characterizing the forming star.
"Infrared telescopes such as Spitzer and now
Herschel are providing an exciting picture of
how all the ingredients of the cosmic stew that
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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.
13: Anders Jonas Ångstrom, the Swedish

Page 13

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.
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.
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.
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

Give a Star
A popular service of The CSN Planetarium lets you dedicate a star to a loved
one. For a donation of $35, we will provide an attractive certificate that proclaims
your dedication of the star of your choice to any other person. The certificate will
have a chart of the constellation containing the star and complete information
about the star. A donation of $100 will give you an exclusive dedication. Call
651-4138 or 651-4505 for further information.
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Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit Elev.
Pluto
Sagittarius
9:25 pm (35°)
Ceres
Cetus
3:29 am (40°)
Eris
Cetus
4:49 am (50°)
MakeMake Coma Berenices 3:41 pm (81°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
4:49 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
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is in the morning sky Eris ("EE-ris"), MakeMake (mah-keh-mahrising over an hour after the sun late in the keh) and Haumea, like most Plutoids, require a
month. Inferior conjunction (far side of the professional sized telescope. Transit times and
sun) occurs on August 17. Greatest western altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
elongation will occur on September 2.
appear slightly lower in the sky from Reno. f
Venus. Venus is too close in direction to the
sun to be visible. Superior conjunction on
the far side of the sun occurs on August 16.
The Moon
It will reappear in the evening sky in the Fall.
Each day the moon rises about one hour
Mars. Mars, in Gemini, is visible in the morning later than the day before. The New Moon (not
sky shortly before sunrise. Look for Mars visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
rising about three hours before the sun.
rises at about noon and sets near midnight.
Jupiter. Jupiter, in Aries, is visible in the The full moon is opposite the sun in the sky
morning sky as it is rising shortly before and rises at sunset and sets at sunrise. The
midnight. Look for the waning gibbous last quarter moon rises near midnight and
moon to rise just before Jupiter on Aug. 19. sets near noon. Perigee is when the moon is
Saturn. Saturn, in Virgo, is in the southwest closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
at sunset. Saturn is an excellent object for
the average.
viewing in a small telescope. The famous
rings are well placed and visible at moderate
New Moon July 30
11:40 am pdt
magnification. Look for the waxing crescent
First quarter Aug. 6
4:08 am
moon about 15° to the left of Saturn on the
Full Moon
Aug. 13 11:57 am
evening of August 4.
Last quarter Aug. 21
2:54 pm
New Moon Aug. 28
8:04 pm
Uranus. Uranus, in Pisces, is about 30° west
of Jupiter and rises about two hours earlier.
Perigee
Aug. 2
2:00 pm pdt
The waning gibbous moon is above Uranus
Apogee
Aug. 18
9:24 am
late on the evening of August 16.
Perigee
Aug. 30 10:36 am
Neptune. Neptune, in Aquarius, is visible in the
There will be a partial eclipse of the sun
east as it rises near 8:00 pm by mid-month. visible from the Arctic on June 1. There will
Look for the waning gibbous moon to be be a total Lunar eclipse on June 15. Neither
above Neptune on August 13.
will be visible from the U.S. f
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2011
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
5:52
5:55
5:57
5:59
6:01
6:04
6:07
6:09
6:11

Sunset
7:46 pm pdt
7:43
7:40
7:37
7:33
7:30
7:26
7:22
7:18
7:14
7:10
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The Sun

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

Meteor Shower
The month of August is noted as 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 full phase on the night
of the peak, it will interfere with optimum
viewing. This will be one of the poorer years for
observing this potentially rich meteor shower.

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
6:01
6:04
6:07
6:10
6:12
6:15
6:18
6:21
6:24
6:26

Sunset
8:12 pm pdt
8:09
8:05
8:02
7:58
7:54
7:50
7:45
7:41
7:37
7:32

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

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

Tales of the
Maya Skies
Origins of Life
The Little Star
That Could

Hurricane on the
Bayou in Skydome 8/70TM
Cosmic Safari

Seasonal Stargazing
all in Digistar 4TM

in SciDomeTM

Universe
in SciDomeTM

Seasonal Stargazing

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, Interim
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: James Dean Levitt - Chair, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Andrea Anderson, Robert Blakely, William Cobb,
Cedric Crear, Dr. Mark Doubrava, Ronald Knecht, Kevin Melcher, Kevin Page,
Dr. Jack Lund Schofield, 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/

http://planetarium.unr.edu/

