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Hubble Captures
Comet ISON

(NASA/STScI) Comet ISON is potentially
the "comet of the century" because around
the time the comet makes its closest approach
to the Sun, on November 28, it may briefly
become brighter than the full Moon. Right
now the comet is far below naked-eye visibility,
and so Hubble was used to snap the view of
the approaching comet, which is presently
hurtling toward the Sun at approximately
47,000 miles per hour.
This NASA Hubble Space Telescope image of
Comet C/2012 S1 (ISON) was photographed
when the comet was slightly closer than Jupiter's
orbit at a distance of 386 million miles from
the Sun (394 million miles from Earth).
Even at that great distance the comet is
already active as sunlight warms the surface and
causes frozen volatiles to sublimate. A detailed
analysis of the dust coma
surrounding the solid, icy
nucleus reveals a strong jet
blasting dust particles off
the sunward-facing side of
the comet's nucleus.
P r e l i m i n a r y
measurements from the
Hubble images suggest
that the nucleus of ISON
is no larger than three or
four miles across. This is
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remarkably small considering the high level
of activity observed in the comet so far, said
researchers. Astronomers are using these
images to measure the activity level of this
comet and constrain the size of the nucleus,
in order to predict the comet's activity when
it skims 700,000 miles above the Sun's roiling
surface on November 28.
The comet's dusty coma, or head of the
comet, is approximately 3,100 miles across, or
1.2 times the width of Australia. A dust tail
extends more than 57,000 miles, far beyond
Hubble's field of view.
More careful analysis is currently underway to
improve these measurements and to predict the
possible outcome of the sungrazing perihelion
passage of this comet.
This image was taken in visible light with
Hubble's Wide Field Camera 3. The blue false
color was added to bring out details in the
comet's structure.
ISON stands for International Scientific
Optical Network, a group of observatories in
ten countries who have organized to detect,
monitor, and track objects in space. ISON is
managed by the Keldysh Institute of Applied
Mathematics, part of the Russian Academy
of Sciences. f
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Hubble Sees A
Horsehead Of A
Different Color
(NASA/STScI) Astronomers have used
NASA's Hubble Space Telescope to photograph
the iconic Horsehead Nebula in a new, infrared
light to mark the 23rd anniversary of the famous
observatory's launch aboard the space shuttle
Discovery on
April 24, 1990.
Looking like
an apparition
rising from
whitecaps of
interstellar
foam,theiconic
Horsehead
N e b u l a
has g r aced
astronomy
books ever
since
its
discovery
more than a
century ago.
The nebula
is a favorite
target for
amateur and
professional
astronomers.
It is shadowy in optical light. It appears
transparent and ethereal when seen at infrared
wavelengths. The rich tapestry of the Horsehead
Nebula pops out against the backdrop of Milky
Way stars and distant galaxies that easily are
visible in infrared light.
Hubble has been producing ground-breaking
science for two decades. During that time, it
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
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of The Planetarium
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has benefited from a slew of upgrades from
space shuttle missions, including the 2009
addition of a new imaging workhorse, the
high-resolution Wide Field Camera 3 that
took the new portrait of the Horsehead.
The nebula is part of the Orion Molecular
Cloud, located about 1,500 light-years away
in the constellation Orion. The cloud also
contains other well-known objects such as
the Great Orion Nebula (M42), the Flame
Nebula, and Barnard's Loop. It is one of the
nearest and
most easily
photographed
reg ions in
which massive
stars are being
formed.
IntheHubble
image, the
backlit wisps
along the
Horsehead's
upper ridge
are being
illuminated
by Sigma
Or ionis, a
young fivestar system
just out of
view. Along
the nebula's
top ridge, two
fledgling stars peek out from their now-exposed
nurseries.
Scientists know a harsh ultraviolet glare from
one of these bright stars is slowly evaporating
the nebula. Gas clouds surrounding the
Horsehead already have dissipated, but the
tip of the jutting pillar contains a slightly
higher density of hydrogen and helium, laced
with dust. This casts a shadow that protects
material behind it from being stripped away
by intense stellar radiation evaporating the
hydrogen cloud, and a pillar structure forms.
The Hubble Space Telescope is a project of
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international cooperation between NASA and
the European Space Agency. NASA's Goddard
Space Flight Center in Greenbelt, Md., manages
the telescope. The Space Telescope Science
Institute (STScI) in Baltimore, Md., conducts
Hubble science operations. STScI is operated
by the Association of Universities for Research
in Astronomy Inc., in Washington. f

Cassini Gets Closeup Views of Large
Hurricane on Saturn
(NASA/STScI) NASA's Cassini spacecraft
has provided scientists the first close-up,
visible-light views of a behemoth hurricane
swirling around Saturn's north pole.
In high-resolution pictures and video,
scientists see the hurricane's eye is about 1,250
miles wide, 20 times larger than the average
hurricane eye on Earth. Thin, bright clouds
at the outer edge of the hurricane are traveling

The spinning vortex of Saturn's north polar
storm resembles a deep red rose of giant
proportions surrounded by green foliage in
this false-color image from Cassini. Measurements have sized the eye at a staggering
1,250 miles across with cloud speeds as fast
as 330 miles per hour.

The north pole of Saturn, in the fresh light of
spring, is revealed in this color image from
Cassini.

330 mph. The hurricane swirls inside a large,
mysterious, six-sided weather pattern known
as the hexagon.
"We did a double take when we saw this
vortex because it looks so much like a hurricane
on Earth," said Andrew Ingersoll, a Cassini
imaging team member at the California
Institute of Technology in Pasadena. "But
there it is at Saturn, on a much larger scale,
and it is somehow getting by on the small
amounts of water vapor in Saturn's hydrogen
atmosphere."
Scientists will be studying the hurricane to
gain insight into hurricanes on Earth, which
feed off warm ocean water. Although there
is no body of water close to these clouds high
in Saturn's atmosphere, learning how these

The Astronomical
Society of Nevada

The ASN normally meets on the 2nd
Tuesday of each month at 6:30 pm at
the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/
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This false-color image highlights the storms
at Saturn's north pole. The angry eye of a
hurricane-like storm appears dark red while
the fast-moving hexagonal jet stream framing
it is a yellowish green.

Saturnian storms use water vapor could tell
scientists more about how terrestrial hurricanes
are generated and sustained.
Both a terrestrial hurricane and Saturn's
north polar vortex have a central eye with
no clouds or very low clouds. Other similar
features include high clouds forming an eye
wall, other high clouds spiraling around
the eye, and a counter-clockwise spin in the
northern hemisphere.
A major difference between the hurricanes
is that the one on Saturn is much bigger
than its counterparts on Earth and spins
surprisingly fast. At Saturn, the wind in the
eye wall blows more than four times faster
than hurricane-force winds on Earth. Unlike
terrestrial hurricanes, which tend to move,
the Saturnian hurricane is locked onto the
planet's north pole. On Earth, hurricanes
tend to drift northward because of the forces
acting on the fast swirls of wind as the planet
rotates. The one on Saturn does not drift and
is already as far north as it can be.
"The polar hurricane has nowhere else
to go, and that's likely why it's stuck at the
pole," said Kunio Sayanagi, a Cassini imaging
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team associate at Hampton University in
Hampton, Va.
Scientists believe the massive storm has been
churning for years. When Cassini arrived in
the Saturn system in 2004, Saturn's north pole
was dark because the planet was in the middle
of its north polar winter. During that time,
the Cassini spacecraft's composite infrared
spectrometer and visual and infrared mapping
spectrometer detected a great vortex, but a
visible-light view had to wait for the passing
of the equinox in August 2009. Only then
did sunlight begin flooding Saturn's northern
hemisphere. The view required a change in
the angle of Cassini's orbits around Saturn so
the spacecraft could see the poles.
"Such a stunning and mesmerizing view of
the hurricane-like storm at the north pole is
only possible because Cassini is on a sportier
course, with orbits tilted to loop the spacecraft
above and below Saturn's equatorial plane,"
said Scott Edgington, Cassini deputy project
scientist at NASA's Jet Propulsion Laboratory
in Pasadena, Calif. "You cannot see the polar
regions very well from an equatorial orbit.
Observing the planet from different vantage
points reveals more about the cloud layers
that cover the entirety of the planet."
Cassini changes its orbital inclination for
such an observing campaign only once every
few years. Because the spacecraft uses flybys
of Saturn's moon Titan to change the angle
of its orbit, the inclined trajectories require
attentive oversight from navigators. The path
requires careful planning years in advance and
sticking very precisely to the planned itinerary
to ensure enough propellant is available for
the spacecraft to reach future planned orbits
and encounters.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. JPL, a division
of the California Institute of Technology,
Pasadena, manages the Cassini-Huygens
mission for NASA's Science Mission Directorate
in Washington. The Cassini orbiter and its two
onboard cameras were designed, developed
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and assembled at JPL. The imaging team
consists of scientists from the United States,
the United Kingdom, France and Germany.
The imaging operations center is based at the
Space Science Institute in Boulder, Colo. f

Dead Stars 'Polluted'
with Planet Debris
(NASA/STScI) NASA's Hubble Space
Telescope has found the building blocks for
Earth-sized planets in an unlikely place, the
atmospheres of a pair of burned-out stars called
white dwarfs. The dwarfs are being polluted
by asteroid-like debris falling onto them. This
discovery suggests that rocky planet assembly
is common in stars, say researchers.
The white dwarfs reside 150 light-years
away in the Hyades star cluster, residing in the
constellation Taurus, the Bull. The cluster is
relatively young, only 625 million years old.
Hubble's spectroscopic observations
identified silicon in the white dwarfs'
atmospheres, a major ingredient of the
rocky material constituting Earth and other
terrestrial planets in our solar system. The
silicon may have come from asteroids that
were shredded by the white dwarfs' gravity
when they veered too close to the stars. The
rocky debris likely formed a ring around the
dead stars, which then funneled the material
onto the stellar relics.
The material detected whirling around the
white dwarfs suggests that terrestrial planets
formed when these stars were born. After
the stars collapsed to white dwarfs, surviving
gas-giant planets may have gravitationally
perturbed members of any leftover asteroid
belts into star-grazing orbits.
"We have identified chemical evidence for
the Lego building blocks of rocky planets,"
says Jay Farihi of the University of Cambridge
in England, lead author of a new study that
appeared in the May 2 issue of the Monthly
Notices of the Royal Astronomical Society.
"When these stars were born, they built planets,

Artist's impression of a white dwarf 'polluted'
with planet debris.

and there's a good chance they currently retain
some of them. The material we are seeing is
evidence of this. The debris is at least as rocky
as the most primitive terrestrial bodies in our
solar system."
Astronomers commonly believe that all
stars formed in clusters. But searches for
planets outside our solar system have only
detected a handful of them orbiting cluster
stars. Farihi suggested that it may be harder
to make the precision measurements needed
to find extrasolar planets in clusters because
the stars are young and more active, producing
stellar flares and other outbursts.
The team, therefore, searched planets
around retired cluster stars. "Using Hubble
to analyze the atmospheres of white dwarfs is
the best method for finding the signatures of
solid planet chemistry and determining their
composition," Farihi explains. "Normally,
white dwarfs are like blank pieces of paper,
containing only the light elements hydrogen
and helium. Heavy elements like silicon and
carbon sink to the core."
Besides finding silicon in the Hyades stars'
atmospheres, Hubble also detected low levels
of carbon, another sign of the debris' rocky
nature. Astronomers would expect carbon
to be depleted or absent in rocky, Earth-like
material. Carbon is a key element that helps
astronomers determine the properties and
origin of the planetary debris raining down
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onto white dwarfs. It leaves fingerprints only
in ultraviolet light, which cannot be observed
from ground-based telescopes. Finding its
chemical signature required Hubble's Cosmic
Origins Spectrograph (COS).
"The one thing the white dwarf pollution
technique gives us that we just won't get
with any other planet-detection technique is
the chemistry of solid planets," Farihi says.
"Based on the silicon-to-carbon ratio in our
study, for example, we can actually say that
this material is basically Earth-like. If you
put this stuff into the hand of a child, or an
adult, and you ask them, `What is this?' Any
human being would be able to respond, ‘It's
a rock!' They wouldn't need to be a scientist.
They would know exactly what it is, as it's
something familiar to all of us."
Farihi suggests that asteroids less than 100
miles across were probably gravitationally
torn apart by the white dwarfs' strong tidal
forces. The pulverized material may have
been pulled into a ring that eventually fell
onto the dead stars. "It's difficult to imagine
another mechanism than gravity that causes
material to get close enough to rain down

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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onto the star," he says.
The team estimated each asteroid's size by
measuring the amount of dust being gobbled
up by the dead stars, about 10 million grams
per second, equal to the flow rate of a small
river. They then compared that data with
measurements of material falling onto other
white dwarfs.
The Hyades study offers insight into what
will happen in our solar system when our Sun
burns out 5 billion years from now. When the
Sun exhausts its hydrogen fuel, it will puff up
to a red giant and swallow Mercury and Venus,
and perhaps the Earth. As the Sun begins to
eject its outer layers, it loses mass. The balance
of gravitational forces between the Sun and
Jupiter changes, disrupting the main asteroid
belt. Some of these asteroids could veer too
close to the Sun, which breaks them up. The
debris could be pulled into a ring around the
dead Sun, similar to the inferred rings around
the Hyades white dwarfs.
The two "polluted" Hyades white dwarfs are
part of the team's search of planetary debris
around more than 100 white dwarfs, led by
Boris Gänsicke of the University of Warwick
in England. Team member Detlev Koester
of the University of Kiel in Germany is using
sophisticated computer models of white dwarf
atmospheres to determine the abundances of
various elements that can be traced to planets
in the COS data.
The team plans to analyze more white dwarfs
using the same technique to identify not only
the rocks' composition but also their parent
bodies. "The beauty of this technique is that
whatever the universe is doing, we'll be able to
measure it," Farihi said. "We have been using
our solar system as a kind of map, but I don't
know what the universe does. Is there another
recipe for Earth-like or habitable planets? The
chemistry can tell us. Hopefully, with Hubble
and its powerful ultraviolet-light camera
COS, and with the upcoming ground-based
30- and 40-meter telescopes, we'll be able to
tell a story. We hope to create a picture of
hundreds of rocky planet building blocks
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and tell how often they look like Earth and
how often they look different, or even exotic.
Who knows, maybe we'll find some stuff we
haven't thought of yet." f

The Astronomy
Store

NGC 6240: Colossal
Hot Cloud Envelops
Colliding Galaxies

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

(NASA/CXC) Scientists have used Chandra to
make a detailed study of an enormous cloud of
hot gas enveloping two large,colliding galaxies.
This unusually large reservoir of gas contains
as much mass as 10 billion Suns, spans about
300,000 light years and radiates at a temperature
of more than 7 million degrees Kelvin.
This giant gas cloud, which scientists call
a "halo," is located in the system called NGC
6240. Astronomers have long known that NGC
6240 is the site of the merger of two large spiral
galaxies similar in size to our own Milky Way.
Each galaxy contains a supermassive black
hole at its center. The black holes are spiraling
toward one another, and may eventually merge
to form a larger black hole.
Another consequence of the collision between
the galaxies is that the gas contained in each
individual galaxy has been violently stirred up.
This caused a baby boom of new stars that has
lasted for at least 200 million years. During
this burst of stellar birth, some of the most

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.
massive stars raced through their evolution
and exploded relatively quickly as supernovas.
The scientists involved with this study
argue that this rush of supernova explosions
dispersed relatively high amounts of important
elements such as oxygen, neon, magnesium, and
silicon into the hot gas of the newly combined
galaxies. According to the researchers, the
data suggest that this enriched gas has slowly
expanded into and mixed with cooler gas that
was already there.
During the extended baby boom, shorter
bursts of star formation have occurred.
For example, the most recent burst of star
formation lasted for about five million years
and occurred about 20 million years ago in
Earth's timeframe. However, the authors do
not think that the hot gas was produced just
by this shorter burst.
What does the future hold for observations of
NGC 6240? Most likely the two spiral galaxies
will form one young elliptical galaxy over the
course of millions of years. It is unclear, however,
how much of the hot gas can be retained by
this newly formed galaxy, rather than lost to
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Cassini Observes
Meteors Colliding with
Saturn's Rings

surrounding space. Regardless, the collision
offers the opportunity to witness a relatively
nearby version of an event that was common
in the early Universe when galaxies were much
closer together and merged more often.
In this new composite image of NGC 6240,
(NASA/JPL) NASA's Cassini spacecraft has
the X-rays from Chandra that reveal the hot
gas cloud are colored purple. These data have provided the first direct evidence of small
been combined with optical data from the meteoroids breaking into streams of rubble
Hubble Space Telescope, which shows long tidal and crashing into Saturn's rings.
These observations make Saturn's rings
tails from the merging galaxies, extending to
the only location besides Earth, the moon
the right and bottom of the image.
A paper describing these new results on NGC and Jupiter where scientists and amateur
6240 appeared in the March 10, 2013 issue of astronomers have been able to observe impacts
The Astrophysical Journal. The authors in as they occur. Studying the impact rate of
this study were Emanuele Nardini (Harvard- meteoroids from outside the Saturnian system
Smithsonian Center for Astrophysics, or helps scientists understand how different planet
CfA, Cambridge, MA and currently at Keele systems in our solar system formed.
The solar system is full of small, speeding
University, UK), Junfeng Wang (CfA and
currently at Northwestern University, Evanston, objects. These objects frequently pummel
IL), Pepi Fabbiano (CfA), Martin Elvis (CfA), planetary bodies. The meteoroids at Saturn are
Silvia Pellegrini (University of Bologna, estimated to range from about one-half inch
Italy), Guido Risalti (INAF-Osservatorio to several yards in size. It took scientists years
Astrofisico di Arcetri, Italy and CfA), Margarita to distinguish tracks left by nine meteoroids
Karovska (CfA),
and Andreas
Zezas (University
of Crete, Greece
and CfA).
NASA's Marshall Space Flight
Center in Huntsville, Ala., manages the Chandra
program for NASA's Science Mission Directorate
in Washington.
The Smithsonian
Astrophysical
Observatory
controls Chandra's science and
flight operations
from Cambridge, Five images of Saturn's rings, taken by NASA's Cassini spacecraft between
Mass. f
2009 and 2012, show clouds of material ejected from impacts of small
objects into the rings.
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Friends of The
CSN Planetarium

Be a Star in Our Sky
This illustration depicts the shearing of an
initially circular cloud of debris as a result of
the particles in the cloud having differing orbital
speeds around Saturn.

in 2005, 2009 and 2012.
Details of the observations appear in a paper
in the Thursday, April 25 edition of Science.
Results from Cassini have already shown
Saturn's rings act as very effective detectors
of many kinds of surrounding phenomena,
including the interior structure of the planet
and the orbits of its moons. For example, a
subtle but extensive corrugation that ripples
12,000 miles across the innermost rings tells
of a very large meteoroid impact in 1983.
"These new results imply the current-day
impact rates for small particles at Saturn
are about the same as those at Earth, two
very different neighborhoods in our solar
system, and this is exciting to see," said Linda
Spilker, Cassini project scientist at NASA's Jet
Propulsion Laboratory in Pasadena, Calif.
"It took Saturn's rings acting like a giant
meteoroid detector, 100 times the surface area
of the Earth, and Cassini's long-term tour of
the Saturn system to address this question."
The Saturnian equinox in summer 2009
was an especially good time to see the debris
left by meteoroid impacts. The very shallow
sun angle on the rings caused the clouds of
debris to look bright against the darkened
rings in pictures from Cassini's imaging
science subsystem.
"We knew these little impacts were constantly
occurring, but we didn't know how big or
how frequent they might be, and we didn't
necessarily expect them to take the form
of spectacular shearing clouds," said Matt

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.
Tiscareno, lead author of the paper and a Cassini
participating scientist at Cornell University in
Ithaca, N.Y. "The sunlight shining edge-on
to the rings at the Saturnian equinox acted
like an anti-cloaking device, so these usually
invisible features became plain to see."
Tiscareno and his colleagues now think
meteoroids of this size probably break up
on a first encounter with the rings, creating
smaller, slower pieces that then enter into orbit
around Saturn. The impact into the rings
of these secondary meteoroid bits kicks up
the clouds. The tiny particles forming these
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clouds have a range of orbital speeds around
Saturn. The clouds they form soon are pulled
into diagonal, extended bright streaks.
"Saturn's rings are unusually bright and
clean, leading some to suggest that the rings
are actually much younger than Saturn," said
Jeff Cuzzi, a co-author of the paper and a
Cassini interdisciplinary scientist specializing
in planetary rings and dust at NASA's Ames
Research Center in Moffett Field, Calif. "To
assess this dramatic claim, we must know more
about the rate at which outside material is
bombarding the rings. This latest analysis helps
fill in that story with detection of impactors
of a size that we weren't previously able to on planets comparable in size to the Earth.”
detect directly." f
TESS relies upon a number of innovations
developed by the MIT team over the past seven
years. “For TESS, we were able to devise a special
new ‘Goldilocks’ orbit for the spacecraft, one
which is not too close, and not too far, from
(NASA/MIT) Following a three-year both the Earth and the moon,” Ricker says.
competition, NASA has selected the Transiting
As a result, every two weeks TESS approaches
Exoplanet Survey Satellite (TESS) project at close enough to the Earth for high dataMIT for a planned launch in 2017.
downlink rates, while remaining above the
TESS team partners include the MIT planet’s harmful radiation belts. This special
Kavli Institute for Astrophysics and Space orbit will remain stable for decades, keeping
Research (MKI) and MIT Lincoln Laboratory; TESS’s sensitive cameras in a very stable
NASA’s Goddard Spaceflight Center; Orbital temperature range.
Sciences Corporation; NASA’s Ames Research
With TESS, it will be possible to study the
Center; the Harvard-Smithsonian Center for masses, sizes, densities, orbits and atmospheres
Astrophysics; The Aerospace Corporation; and of a large cohort of small planets, including
the Space Telescope Science Institute.
a sample of rocky worlds in the habitable
The project, led by principal investigator zones of their host stars. TESS will provide
George Ricker, a senior research scientist at prime targets for further characterization by
MKI, will use an array of wide-field cameras to the James Webb Space Telescope, as well as
perform an all-sky survey to discover transiting other large ground-based and space-based
exoplanets, ranging from Earth-sized planets telescopes of the future.
to gas giants, in orbit around the brightest
TESS project members include Ricker; Josh
stars in the sun’s neighborhood.
Winn, an associate professor of physics at
An exoplanet is a planet orbiting a star other MIT; and Sara Seager, a professor of planetary
than the sun; a transiting exoplanet is one that science and physics at MIT.
periodically eclipses its host star.
“We’re very excited about TESS because it’s
“TESS will carry out the first space-borne the natural next step in exoplanetary science,”
all-sky transit survey, covering 400 times as Winn says.
much sky as any previous mission,” Ricker says.
“The selection of TESS has just accelerated
“It will identify thousands of new planets in our chances of finding life on another planet
the solar neighborhood, with a special focus within the next decade,” Seager adds. f

TESS Project Selected
for 2017 Mission

onOrbit
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Month in
History
July
1: Dr.Werner von Braun retires as Administrator
of NASA in 1972.
4: Deep Impact probe is intentionally impacted
with Comet Temple 1 in 2005.
4: Mars Pathfinder, the U.S.'s first Mars rover
lands on Mars in 1997.
6: The Philosophiæ Naturalis Principia
Mathematica (usually referred to as The
Principia) was published by Sir Isaac Newton
in 1687. This massive work described the
laws of physics as developed by Newton.
7: Spanish explorer Francisco Vasquez de
Coronado’s expedition reached the Zuni
pueblo in New Mexico in 1540.
10: Telstar I, the first private communications
satellite was launched this day in 1962.
11: Skylab, the United States’ first orbiting
space station, was destroyed as it reentered
the atmosphere over the Indian Ocean in
1979. Skylab was launched in 1973 and
hosted three crews for a total mission time
of six months.
14: Mariner 4 was the first spacecraft to reach
the planet Mars. It returned the first closeup photographs of the Red Planet in 1965
during its close flyby.
15: In the first joint US/USSR space project,
an Apollo spacecraft and a Soyuz spacecraft
were launched into low earth orbit in 1975
headed towards a rendezvous and docking
(see the 17th). The American crew was
Thomas Stafford, Vance Brand and Deke
Slayton. The Soviet crew was Alexei Leonov
and Valeriy Kubasov.
16: Apollo 11, the first mission to land men
on the moon was launched in 1969 leading
to the first lunar landing four days later.
17: The first rendezvous and docking of two
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spacecraft from different nations occurred in
1975 as part of the Apollo-Soyuz Test Project.
17: John Adams Whipple took the first stellar
photograph of the star Vega in 1850 using
daguerreotype technology with the Harvard
College Observatory's 15" refracting
telescope.
19: Edward Pickering, co-founder of the
American Association of Variable Star
Observers, was born in 1846.
19: NASA selects teacher Christa McAuliffe
as the first private citizen to travel in space
in 1985.
20: Nils Adolf Eric Nordenskjöld completed
the first Northwest Passage across North
America in 1879.
20: Neil Armstrong and Buzz Aldrin became
the first men on the moon during the
Apollo 11 landing in 1969. Michael Collins
remained aboard the Command Module
in orbit around the moon.
20: The Viking 1 lander returned the first
pictures from the surface of Mars in 1976.
21: Virgil Grissom flew Liberty Bell 7 for 15
minutes on the second and final suborbital
flight in the Mercury program. The spacecraft
sank shortly after splashdown.
24: A captured German V-2 rocket became
the first rocket to be launched from Cape
Canaveral, Florida, in 1950.
29: The National Advisory Committee on
Aeronautics (NACA) was reorganized and
became the National Aeronautics and Space
Administration (NASA) in 1959.
31: Ranger 7 returned the first close-up
photographs of the surface of the moon as
it crashed into the lunar surface in 1964. 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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July

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

Planet
Constellation
Transit
Pluto
Sagittarius
11:46 pm (34°)
Ceres
Cancer
2:04 pm (78°)
Eris
Cetus
6:50 am (51°)
MakeMake Coma Berenices 5:46 pm (81°)
All times are Pacific Daylight time. Rise and Haumea Boötes
6:55 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 too close in direction to of Neptune can also be referred to as Plutoids.
the sun to be observed until the last week of Eris ("EE-ris"), MakeMake (mah-keh-mahthe month when it will be in the morning keh) and Haumea, like most Plutoids, require a
sky. Inferior conjunction (between the professional sized telescope. Transit times and
earth and sun) occurs on July 9. Greatest altitudes (from Las Vegas) are when the object
western elongation (20°) occurs on July 30. is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
Venus. Venus is low in the western sky
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.

The Moon

Mars. Mars, in Taurus this month, is rising
Each day the moon rises about one hour
in the east about two hours before the sun
later than the day before. The New Moon (not
at mid-month.
visible) is in the direction of the sun and rises
Jupiter. Jupiter, in Gemini, is low in the east and sets with the sun. The first quarter moon
just before sunrise. Conjunction on the rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
far side of the sun occurred on June 19.
and rises at sunset and sets at sunrise. The
Saturn. Saturn, in Virgo, is high in the last quarter moon rises near midnight and
southwestern sky in the evening. The sets near noon. Perigee is when the moon is
moon will be about 4° below Saturn on closest to the earth and apogee is when it is
the evening of July 16.
farthest. The distance varies by ±6% from
the average.
Uranus. Uranus, in Pisces, is high in the south
Last quarter Jun. 29
9:54 pm pdt
just before sunrise. The waning gibbous
New Moon Jul. 8
12:14 am
moon will be rising along with Uranus on
First quarter Jul. 15
8:18 pm
the evening of July 27. Look for it about
Full Moon
Jul. 22
11:16 am
6° to the left of Uranus around 11:00 pm.
Last quarter Jul. 29
10:43 am
Neptune. Neptune, in Aquarius, is in the
Apogee
Jul. 6
5:37 pm pdt
southeast in the late evening. It rises a
Perigee
Jul. 21
1:28 pm
little south of east about an hour and a
Apogee
Aug. 3
1:54 am
half before Uranus.
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2013
The Sun

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

Las Vegas

Sunrise
5:27 am pdt
5:29
5:30
5:32
5:34
5:36
5:38
5:40
5:42
5:45
5:47

Sunset
8:02 pm pdt
8:01
8:01
8:00
7:59
7:57
7:56
7:54
7:51
7:49
7:46
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The Sun

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

Meteor Shower
The Delta Aquarid meteor shower reaches its
peak on the night of July 27/28. The number
of meteors visible varies from 15 to 35 per
hour. The stream of material causing this
shower is relatively broad. The earth enters
the stream around July 15 and leaves it in
mid-August. The nearly first quarter moon
will not interfere with observations near the
date of maximum as the moon will be setting
shortly after midnight.
Meteors are best seen after midnight where
the sky is clear and dark. This means the
observer must get away from city lights. For
the Las Vegas area, you need to get at least 30
miles away from the city. Excellent observing
sites can be found near Lake Mead, Red Rock
Canyon or Valley of Fire. For the Reno area,
Pyramid Lake, about 40 miles north of Sparks,
is a good location.
Meteors from a shower can be seen anywhere
in the sky. Because the particles causing the
meteors are traveling on parallel paths, you
can trace back the path of each meteor to a
common place in the sky. This place is called
the radiant for the shower. The radiant for
this shower is near the star Delta Aquarii in
the zodiacal constellation of Aquarius.
While the Delta Aquarid shower is rather
bland, next month we will have what is usually

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

Reno

Sunrise
5:36 am pdt
5:37
5:39
5:41
5:43
5:45
5:48
5:50
5:53
5:55
5:58

Sunset
8:30 pm pdt
8:30
8:29
8:28
8:26
8:25
8:23
8:21
8:18
8:15
8:12

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

the best meteor shower of the year. Now is the
time to start planning for the Perseid shower
which will peak on the night of August 11/12.
Fortunately, the Perseids will be occur shortly
before the new moon this year, so we can expect
a very dark sky for this shower. The Perseids
are one of the three best showers during the
year. It is not unusual for the Perseids to
produce over 100 meteors per hour under
good conditions. The other showers are the
Geminids in mid-December (also near the new
moon)and the Quadrantids in early January.
A waning gibbous moon will interfere with
the Quadrantids. 

Aphelion
As the earth travels around the sun, its
distance from the sun changes slightly. This
year, our distance from the sun will be greatest
(aphelion) on July 5 at 8:00 am. The distance
of the center of the earth from the center of
the sun will be 152,097,380 kilometers or
94,509,120 miles. Over a year, our distance
from the sun varies by ±1.7% from the average
which is called the Astronomical Unit (AU).
The AU has a length of 149,597,870 km or
92,955,810 miles. This is often rounded to
93 million miles or 150 million kilometers
for a simple approximation. 

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: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark Doubrava,
Ronald Knecht, James Dean Leavitt, Kevin Melcher, Dr. Jack Lund Schofield,
Allison Stephens, 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

