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Chance Alignment
(NASA/STScI) NASA's Hubble Space Telescope
shows a rare view of a pair of overlapping
galaxies, called NGC 3314. The two galaxies
look as if they are colliding, but they are actually
separated
by tens of
millions of
light-years,
or about
ten times
the distance
between our
Milky Way
and the
neighboring
Andromeda
galaxy. The
chance
alignment
of the two
galaxies, as
seen from
Earth, gives
a unique
look at the
silhouetted
spiral arms
in the closer
face-on spiral, NGC 3314A.
The motion of the two galaxies indicates
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that they are both relatively undisturbed and
that they are moving in markedly different
directions. This indicates they are not on any
collision course. NGC 3314A's warped shape
is likely due to an encounter with another
nearby galaxy, perhaps the large spiral galaxy
NGC 3312 (located outside the Hubble image).
Because of the alignment, NGC 3314B's dust
lanes appear lighter than those of NGC 3314A.
This is not because that galaxy lacks dust, but
rather because its dust lanes are lightened by
the bright fog of stars in the foreground. NGC
3314A's dust, in contrast, is backlit by the stars
of NGC
3314B,
silhouetting them
against the
bright background.
The color
composite
was produced from
exposures
taken in
blue and red
light with
Hubble's
Advanced
Camera for
Surveys.
The pair
of galaxies
lie roughly
140 million
light-years
from Earth, in the direction of the southern
hemisphere constellation Hydra. f
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Milky Way is Destined
for Head-on Collision
with Andromeda
Galaxy
(NASA/STScI)
NASA astronomers
announced recently they can now predict with
certainty the next major cosmic event to affect
our galaxy, Sun, and solar system: the titanic
collision of our Milky Way galaxy with the
neighboring
A n d ro m e d a
galaxy.
The Milky
Way is destined
to get a major
makeover
dur ing the
e n c o u n t e r,
which
is
predicted to
happen four
billion years
from now. It
is likely the
Sun will be flung into a new region of our
galaxy, but our Earth and solar system are in
no danger of being destroyed.
"Our findings are statistically consistent with
a head-on collision between the Andromeda
galaxy and our Milky Way galaxy," said Roeland
van der Marel of the Space Telescope Science
Institute (STScI) in Baltimore.
The solution came through painstaking
NASA Hubble Space Telescope measurements
of the motion of Andromeda, which also is
known as M31. The galaxy is now 2.5 million
light-years away, but it is inexorably falling
toward the Milky Way under the mutual pull
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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of gravity between the two galaxies and the
invisible dark matter that surrounds them both.
"After nearly a century of speculation about
the future destiny of Andromeda and our Milky
Way, we at last have a clear picture of how
events will unfold over the coming billions
of years," said Sangmo Tony Sohn of STScI.
The scenario is like a baseball batter watching
an oncoming fastball. Although Andromeda
is approaching us more than two thousand
times faster, it will take four billion years
before the strike.
Computer simulations derived from Hubble's
data show that
it will take
an additional
two billion
years after the
encounter for
the interacting
galaxies to
completely
merge under
the tug of
gravity and
reshape into a
single elliptical
galaxy similar
to the kind commonly seen in the local universe.
Although the galaxies will plow into each
other, stars inside each galaxy are so far apart
that they will not collide with other stars
during the encounter. However, the stars will
be thrown into different orbits around the
new galactic center. Simulations show that
our solar system will probably be tossed much
farther from the galactic core than it is today.
To make matters more complicated, M31's
small companion, the Triangulum galaxy,
M33, will join in the collision and perhaps
later merge with the M31/Milky Way pair.
There is a small chance that M33 will hit the
Milky Way first.
The universe is expanding and accelerating,
and collisions between galaxies in close
proximity to each other still happen because
they are bound by the gravity of the dark
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matter surrounding them. The Hubble Space
Telescope's deep views of the universe show
such encounters between galaxies were more
common in the past when the universe was
smaller.
A century ago astronomers did not realize
that M31 was a separate galaxy far beyond
the stars of the Milky Way. Edwin Hubble
measured its vast distance by uncovering a
variable star that served as a "milepost marker."
Edwin Hubble went on to discover the
expanding universe where galaxies are rushing
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away from us, but it has long been known that
M31 is moving toward the Milky Way at about
250,000 miles per hour. That is fast enough
to travel from here to the Moon in one hour.
The measurement was made using the Doppler
Effect, which is a change in frequency and
wavelength of waves produced by a moving
source relative to an observer, to measure how
starlight in the galaxy has been compressed
by Andromeda's motion toward us.
Previously, it was unknown whether the
far-future encounter will be a miss, glancing
blow, or head-on smashup. This depends
on M31's tangential motion. Until now,
astronomers have not been able to measure
M31's sideways motion in the sky, despite
attempts dating back more than a century.
The Hubble Space Telescope team, led by van
der Marel, conducted extraordinarily precise
observations of the sideways motion of M31
that remove any doubt that it is destined to
collide and merge with the
Milky Way.
"This was accomplished
by repeatedly observing
select regions of the galaxy
over a five- to seven-year
period," said Jay Anderson
of STScI.
"In the 'worst-casescenario' simulation, M31
slams into the Milky Way
head-on and the stars are
all scattered into different
orbits," said team member
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Black Hole Caught
Red-handed in a
Stellar Homicide

Gurtina Besla of Columbia University in New
York, N.Y. "The stellar populations of both
galaxies are jostled, and the Milky Way loses its
flattened pancake shape with most of the stars
on nearly circular orbits. The galaxies' cores
merge, and the stars settle into randomized
orbits to create an elliptical-shaped galaxy."
The space shuttle servicing missions to
Hubble upgraded it with ever more-powerful
cameras, which have given astronomers a
long-enough time baseline to make the critical
measurements needed to nail down M31's
motion. The Hubble observations and the
consequences of the merger are reported in
three papers that will appear in an upcoming
issue of the Astrophysical Journal.
The science team that did the investigation is
led by Principal Investigator R.P. van der Marel
(Space Telescope Science Institute [STScI]), and
further consists of S.T. Sohn and J. Anderson
(STScI), G. Besla (Columbia University), M.
Fardal (University of Massachusetts), R.L.
Beaton (University of Virginia), Thomas M.
Brown (STScI), P. Guhathakurta (UCO/Lick
Observatory, University of California, Santa
Cruz), and T.J. Cox (Carnegie Observatories). f

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/

(NASA/STScI) Astronomers have gathered
the most direct evidence yet of a supermassive
black hole shredding a star that wandered
too close.
Supermassive black holes, weighing millions
to billions times more than the Sun, lurk in the
centers of most galaxies. These hefty monsters
lay quietly until an unsuspecting victim, such
as a star, wanders close enough to get ripped
apart by their powerful gravitational clutches.
Astronomers have spotted these stellar
homicides before, but this is the first time
they can identify the victim. Using a slew of
ground- and space-based telescopes, a team of
astronomers led by Suvi Gezari of The Johns
Hopkins University in Baltimore, Md., has
identified the victim as a star rich in helium
gas. The star resides in a galaxy 2.7 billion
light-years away.
Her team's results appeared May 2 in the
online edition of the journal Nature.
"When the star is ripped apart by the
gravitational forces of the black hole, some
part of the star's remains falls into the black
hole, while the rest is ejected at high speeds.
We are seeing the glow from the stellar gas
falling into the black hole over time. We're also
witnessing the spectral signature of the ejected
gas, which we find to be mostly helium. It is
like we are gathering evidence from a crime
scene. Because there is very little hydrogen
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and mostly helium in the gas we detect from
the carnage, we know that the slaughtered
star had to have been the helium-rich core of
a stripped star," Gezari explained.
This observation yields insights about the
harsh environment around black holes and
the types of stars swirling around them.
This is not the first time the unlucky star had
a brush with the behemoth black hole. Gezari
and her team think the star's hydrogen-filled
envelope surrounding its core was lifted off
a long time ago by the same black hole. In
their scenario, the star may have been near the
end of its life. After consuming most of its
hydrogen fuel, it had probably ballooned in
size, becoming a red giant. The astronomers
think the bloated star was looping around
the black hole in a highly elliptical orbit,
similar to a comet's elongated orbit around
the Sun. On one of its close approaches, the
star was stripped of its puffed-up atmosphere
by the black hole's powerful gravity. Only its
core remained intact. The stellar remnant
continued its journey around the black hole,
until it ventured even closer to the behemoth
monster and faced its ultimate demise.
Astronomers have predicted that stripped
stars circle the central black hole of our Milky
Way galaxy, Gezari pointed out. These close
encounters, however, are rare, occurring
roughly every 100,000 years. To find this one
event, Gezari's team monitored hundreds
of thousands of galaxies in ultraviolet light
with the NASA's Galaxy Evolution Explorer
(GALEX), a space-based observatory, and in
visible light with the Pan-STARRS1 telescope
on the summit of Haleakala in Hawaii. PanSTARRS, short for Panoramic Survey Telescope
and Rapid Response System, scans the entire
night sky for all kinds of transient phenomena,
including supernovae.
The team was looking for a bright flare in
ultraviolet light from the nucleus of a galaxy
with a previously dormant black hole. They
found one in June 2010, which was spotted with
both telescopes. Both telescopes continued to
monitor the flare as it reached peak brightness
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a month later and then slowly began to fade
over the next 12 months. The brightening
event was similar to that of a supernova, but
the rise to the peak was much slower, taking
nearly one and a half months.
"The longer the event lasted, the more excited
we got, since we realized that this is either a
very unusual supernova or an entirely different
type of event, such as a star being ripped apart
by a black hole," said team member Armin
Rest of the Space Telescope Science Institute.
By measuring the increase in brightness, the
astronomers calculated the black hole's mass
to be several million suns, which is comparable
to the size of our Milky Way's black hole.
Spectroscopic observations with the MMT
(Multiple Mirror Telescope) Observatory on
Mount Hopkins in Arizona showed that the
black hole was swallowing lots of helium.
Spectroscopy divides light into its rainbow
colors, which yields an object's characteristics,
such as its temperature and gaseous makeup.
"The glowing helium was a tracer for an
extraordinarily hot accretion event," Gezari
said. "So that set off an alarm for us. And,
the fact that no hydrogen was found set off a
big alarm that this was not typical gas. You
can't find gas like that lying around near the
center of a galaxy. It's processed gas that has
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to have come from a stellar core. There's
nothing about this event that could be easily
explained by any other phenomenon."
The observed speed of the gas also linked the
material to a black hole's gravitational pull.
MMT measurements revealed that the gas was
moving at more than 20 million miles an hour.
However, measurements of the speed of gas
in the interstellar medium reveal velocities of
only about 224,000 miles an hour.
"The place we also see these kinds of velocities
are in supernova explosions," Rest said. "But
the fact that it is still shining in ultraviolet light
is incompatible with any supernova we know."
To completely rule out the possibility of an
active nucleus flaring up in the galaxy, the team
used NASA's Chandra X-ray Observatory to
study the hot gas. Chandra showed that the
characteristics of the gas didn't match those
from an active galactic nucleus.
"This is the first time where we have so many
pieces of evidence, and now we can put them
all together to weigh the perpetrator (the
black hole) and determine the identity of
the unlucky star that fell victim to it," Gezari
said. "These observations also give us clues
to what evidence to look for in the future to
find this type of event."
The Space Telescope Science Institute
(STScI) in Baltimore, Md., is operated for
NASA by the Association of Universities for
Research in Astronomy, Inc., in Washington,
D.C. STScI conducts science operations for
the Hubble Space Telescope and is the science
and mission operations center for the James
Webb Space Telescope.
The California Institute of Technology leads
the Galaxy Evolution Explorer mission and is
responsible for science operations and data
analysis. NASA's Jet Propulsion Laboratory
manages the mission and built the science
instrument. The mission was developed under
NASA's Explorers Program managed by the
Goddard Space Flight Center. Researchers
sponsored by Yonsei University in South Korea
and the Centre National d'Etudes Spatiales
(CNES) in France collaborated on this mission.

August

The Pan-STARRS Project is being led by the
University of Hawaii Institute for Astronomy,
and exploits the unique combination of superb
observing sites and technical and scientific
expertise available in Hawaii. Funding for the
development of the observing system has been
provided by the United States Air Force Research
Laboratory. The PS1 Surveys have been made
possible through contributions by the Institute
for Astronomy, the University of Hawaii,
the Pan-STARRS Project Office, the MaxPlanck Society and its participating institutes,
the Max Planck Institute for Astronomy,
Heidelberg and the Max Planck Institute for
Extraterrestrial Physics, Garching, The Johns
Hopkins University, Durham University, the
University of Edinburgh, the Queen's University
Belfast, the Harvard-Smithsonian Center for
Astrophysics, the Las Cumbres Observatory
Global Telescope Network, Incorporated, the
National Central University of Taiwan, and the
National Aeronautics and Space Administration
under Grant No. NNX08AR22G issued through
the Planetary Science Division of the NASA
Science Mission Directorate. f

Stellar Archaeology
Traces Milky Way's
History
(NASA/STScI) Unfortunately, stars don't
have birth certificates. So, astronomers have a
tough time figuring out their ages. Knowing a
star's age is critical for understanding how our
Milky Way galaxy built itself up over billions
of years from smaller galaxies.
Jason Kalirai of the Space Telescope Science
Institute and The Johns Hopkins University's
Center for Astrophysical Sciences, both in
Baltimore, Md., has found the next best
thing to a star's birth certificate. Using a new
technique, Kalirai probed the burned-out
relics of Sun-like stars, called white dwarfs,
in the inner region of our Milky Way galaxy's
halo. The halo is a spherical cloud of stars
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surrounding our galaxy's disk.
Those stars, his study reveals, are 11.5 billion
years old, younger than the first generation
of Milky Way stars. They formed more than
2 billion years after the birth of the universe
13.7 billion years ago. Previous age estimates,
based on analyzing normal stars in the inner
halo, ranged from 10 billion to 14 billion years.
Kalirai's study reinforces the emerging
view that our galaxy's halo is composed of
a layer-cake structure that formed in stages
over billions of years.
The Astronomy Store features items
"One of the biggest questions in astronomy
for sale that are of interest to the patrons
is, when did the different parts of the Milky
of The Planetarium. We carry a wide
Way form?" Kalirai said. "Sun-like stars live
variety of novelties, toys and observing
for billions of years and are bright, so they
aids with a space or astronomical theme.
are excellent tracers, offering clues to how
When patrons obtain their tickets to
our galaxy evolved over time. However,
planetarium shows, they can also purchase
the biggest hindrance we have in inferring
a variety of astronomically oriented items.
galactic formation processes in the Milky
Friends of The Planetarium receive a 10%
Way is our inability to measure accurate
discount.
ages of Sun-like stars. In this study, I chose
a different path: I studied stars at the end of stars, their masses are easier to measure than
their lives to determine their masses and then Sun-like stars."
Kalirai targeted white dwarfs in the galaxy's
connected those masses to the ages of their
progenitors. Given the nature of these dead halo because those stars are believed to be

The Astronomy
Store

The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
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among the galaxy's first homesteaders. Some
of them are almost as old as the universe
itself. These ancient stars provide a fossil
record of our Milky Way's infancy, possessing
information about our galaxy's birth and
growth. "The Milky Way's halo represents the
premier hunting ground in which to unravel
the archaeology of when and how the galaxy's
assembly processes occurred," Kalirai explained.
His results appeared online May 30 in a
letter to the journal Nature.
White dwarfs divulge their properties so
freely because they have a distinct spectral
signature. Kalirai analyzed their signatures
using archival spectroscopic data from the
European Southern Observatory's Very Large
Telescope at the Paranal Observatory in Chile.
The spectroscopic data are part of the SN Ia
Progenitor Survey (SPY), a census of white
dwarf stars in the Milky Way. Spectroscopy
divides light into its constituent colors, yielding
information about a star's characteristics,
including its mass and temperature. In his
study, Kalirai first analyzed the spectra of
several newly minted white dwarfs in the
galaxy's inner halo to measure their masses.
"The hottest white dwarfs are the descendants
of Sun-like stars that have just extinguished
their hydrogen fuel," he explained. "The masses
of these white dwarfs are proportional to the
masses of their progenitors, and we can use that
mass to establish the age of the parent stars."
To measure the halo's age, Kalirai compared
the masses of the halo stars with those of six
newly formed white dwarfs in the ancient
globular star cluster M4. Fortunately, the
cluster is one of Hubble's favorite targets, and
astronomers have a reliable age for when it
formed, 12.5 billion years ago. Kalirai found
these dead cluster stars in archival visible-light
images of nearly 2,000 white dwarfs taken
by the Advanced Camera for Surveys aboard
NASA's Hubble Space Telescope.
He applied the same techniques that he used
on the halo white dwarfs to these cluster white
dwarfs. The spectroscopic observations for
these stellar remnants came from the W.M.
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Keck Observatory in Hawaii. His measurements
revealed that the halo white dwarfs are heavier
than those in M4, indicating the progenitor
stars that are evolving into white dwarfs today
are also heavier. Therefore, these stars are
younger than the M4 stars. More massive
stars consume their hydrogen fuel at a faster
rate and therefore end their lives more quickly
than lighter-weight stars.
Although Kalirai's result is based on a small
sample of stars, it does support recent work
proposing that the halo is composed of two
different populations of stars.
According to the research, the Milky Way's
construction schedule began with the oldest
globular star clusters and dwarf galaxies,
which formed a few hundred million years
after the big bang, settling into what is now
the galaxy's halo. These populations merged
over billions of years to form the structure of
our Milky Way. Stars in the inner halo were
born during the assembly process. Over time,
the Milky Way gobbled up older dwarf galaxies
that formed less than 2 billion years after the
big bang. Their ancient stars settled into the
outskirts of the halo, creating the outer halo.
"In the previous work, the inner population
was shown to be different from the outer
population in terms of the velocities and
chemical abundances of the stars," Kalirai
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said. "There were no constraints, however, on
whether there was an age difference between
the two populations. Now, our work suggests
an age for the inner halo stars.
"We know some of the remote globular
clusters in the outer halo are much older than
the inner halo stars, perhaps around 13.5
billion years old," Kalirai continued. "So, our
prediction is that if you find white dwarfs in
the outer halo, they would have formed from
older generations of Sun-like stars. The present
day masses of stars in the generation that are
now forming white dwarfs would be lower,
and therefore the white dwarf masses, which
we can measure, will also be lower."
Kalirai hopes to apply his new technique on
more halo white dwarfs in his quest to help
uncover our galaxy's history.
"One of the interesting questions about the
inner halo stars is, did all of them form at the
same time, or did they form over a span of
time?" Kalirai said. "A sample of 20 to 30 white
dwarfs would allow us to see if the inferred
ages from the white dwarf masses span from
11 billion to 13 billion years. That could tell
us that the accretion events that helped build
up the Milky Way kept happening for several
billion years, as opposed to all predominantly
happening at one epoch." f

Shadows
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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.

On May 20, 2012, the moon passed directly
in front of the sun producing a solar eclipse.
Since the moon was near its greatest distance
from the earth when this occurred, the resulting
eclipse was an annular (ring-shaped) eclipse.
Shortly after, June 5, the planet Venus passed
in front of the sun producing what we call a
transit. This was the last transit of Venus this
century. The next Venus transit will occur
in 2117. Both events were visible from the
western United States. What follows are several
images of these events taken from southern
Nevada. f
Crowds at the CSN Student Observatory to
view the transit. [Robert Lambert]
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Sequence of the eclipse from Lincoln County, Nevada, by John Mowbray, southern Nevada
lawyer and astrophotographer. Note Venus near the sun in the center frame. [John H. Mowbray]

Transit of Venus in progress at CSN Student
Observatory with a Sunspotter projection
telescope. [Dr. Peter Lanagan]

Venus transit in progress through a Hydrogenalpha filter from the CSN West Charleston
Observatory. [Dr. Harold Nations]

Eclipse in progress at CSN Student Observatory with a Sunspotter projection telescope.
[Dr. Peter Lanagan]

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/

Annular eclipse from Cathedral Gorge, Nevada. [James Rigsby, LVAS]
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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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Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
9:31 pm (34°)
Ceres
Taurus
8:16 am (73°)
Eris
Cetus
4:47 am (50°)
MakeMake Coma Berenices 3:41 pm (81°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
4:50 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 visible in the morning of Neptune can also be referred to as Plutoids.
sky throughout the month. Greatest Eris ("EE-ris"), MakeMake (mah-keh-mahwestern elongation (19°) occurs on August keh) and Haumea, like most Plutoids, require a
16. Superior conjunction on the far side professional sized telescope. Transit times and
of the sun from the earth will occur on altitudes (from Las Vegas) are when the object
September 10.
is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
Venus. Venus, having passed directly between
the earth and sun in early June, is now
The Moon
visible in the morning sky rising a couple of
hours before the sun. Look for the waning
Each day the moon rises about one hour
crescent moon to rise just before Venus on later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
the morning of August 13.
and sets with the sun. The first quarter moon
Mars. Mars, in Virgo, is in the southwest at rises at about noon and sets near midnight.
sunset. It is just below the slightly brighter The full moon is opposite the sun in the sky
Saturn for most of the month. Look for and rises at sunset and sets at sunrise. The
the waxing crescent moon passes below last quarter moon rises near midnight and
these planets on the evening of August 21. sets near noon. Perigee is when the moon is
Jupiter. Jupiter, in Taurus near the Hyades closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
star cluster, is rising early in the morning
the average.
about 5 hours before the sun.
Full Moon
Aug. 1
8:27 pm pdt
Saturn. Saturn, in Virgo, is in the southwest
Last quarter Aug. 9
11:55 am
after sunset. It is close in direction to the
New Moon Aug. 17
8:54 am
not quite as bright, but red planet, Mars.
First quarter Aug. 24
6:54 am
Full Moon
Aug. 31
6:58 am
Uranus. Uranus, near the Cetus-Pisces border,
is rising in the east in the mid-evening.
Perigee
July 29
1:31 am pdt
Look for the waxing gibbous moon to
Apogee
Aug. 10
3:53 am
rise about 9° to the left of Uranus on the
Perigee
Aug. 23 12:40 pm
evening of August 6.
The second full moon in a month is called
Neptune. Neptune, in Aquarius, is rising in
a
"Blue Moon". The origin of this name is
the east in the early evening. It is about
unclear, but it has nothing to do with the
35° west of Uranus.
actual color of the moon.
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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
5:58
6:00
6:02
6:05
6:07
6:10
6:12

Sunset
7:45 pm pdt
7:42
7:39
7:36
7:32
7:29
7:25
7:21
7:17
7:13
7:09
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Day
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.

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 new 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 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
6:02
6:05
6:08
6:10
6:13
6:16
6:19
6:22
6:24
6:27

Sunset
8:11 pm pdt
8:08
8:04
8:01
7:57
7:53
7:49
7:44
7:40
7:35
7:31

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

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

Stars of the
Pharaohs
Extreme Planets
Zula Patrol: Down
to Earth

Coral Reef Adventure
TM

Seasonal Stargazing
all in Digistar 4TM

in Skydome 8/70

Tales of the Maya
Skies
TM
in SciDome

Attack of the Space
Pirates 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
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Mark Alden, Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark
Doubrava, Ronald Knecht, James Dean Leavitt, Kevin Melcher, Dr. Jack Lund
Schofield, Rick Trachok, 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

