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NASA Makes First
Exoplanet Weather
Map
(NASA/SSC) Researchers using NASA's
Spitzer Space Telescope have learned what the
weather is like on a distant, exotic world. A team
of astronomers used the infrared telescope to
map temperature variations over the surface
of a giant gas planet, HD 189733b, revealing
it likely is whipped by roaring winds. The
findings appeared May 9 in Nature.
"We have mapped the temperature variations
across the entire surface of a planet that is so far
away, its light takes 60 years to reach us," said
Heather Knutson of the Harvard-Smithsonian
Center for Astrophysics, lead author of the
paper describing HD 189733b.
The planet is a "hot Jupiters," a sizzling, gas
giant planet that zip closely around its star.
Roughly 50 of the more than 200 known planets
outside our solar system, called exoplanets,
are hot Jupiters. Visible-light telescopes can
detect these strange worlds and determine
certain characteristics, such as their sizes and
orbits, but not much is known about their
atmospheres or what they look like.
Since 2005, Spitzer has been revolutionizing the study of exoplanets' atmospheres
by examining their infrared light, or heat. In
one new study, Spitzer set its infrared eyes on
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HD 189733b, located 60 light-years away in
the constellation Vulpecula. It is the closest
known transiting planet, which means that
it crosses in front and behind its star when
viewed from Earth. It races around its star
every 2.2 days.
Spitzer measured the infrared light coming
from the planet as it circled around its star,
revealing its different faces. These infrared
measurements, comprising about a quarter
of a million data points, were then assembled
into pole-to-pole strips, and, ultimately, used
to map the temperature of the entire surface
of the cloudy, giant planet.
The observations reveal that temperatures
on this balmy world are fairly even, ranging
from 1,200°F on the dark side to 1,700°F on
the sunlit side. HD 189733b, and all other
hot Jupiters, are believed to rotate so one
side of the planet always faces the star. Since
the planet's overall temperature variation is
mild, scientists believe winds must be spreading the heat from its permanently sunlit side
around to its dark side. Such winds might
rage across the surface at up to 6,000 miles
per hour. The jet streams on Earth travel at
200 miles per hour.
"These hot Jupiter exoplanets are blasted by
20,000 times more energy per second than
Jupiter," said co-author David Charbonneau.
"Now we can see how these planets deal with
all that energy." f
As this issue went to press, the Nevada
System of Higher Education voted to
allow CCSN to change its name to the
College of Southern Nevada, effective July
1, 2007. You will notice a new logo and
new campus signage as we implement
the name change.
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Hubble Finds Ring of
Dark Matter
(NASA/STScI) Astronomers using NASA's
Hubble Space Telescope have discovered a
ghostly ring of dark matter that formed long
ago during a titanic collision between two
massive galaxy clusters.
The ring's discovery is among the strongest
evidence yet that dark matter exists. Astronomers have long suspected the existence of the
invisible substance as the source of
additional gravity that holds together galaxy clusters. Such clusters
would fly apart if they relied only
on the gravity from their visible
stars. Although astronomers don't
know what dark matter is made of,
they hypothesize that it is a type of
elementary particle that pervades
the universe.
"This is the first time we have
detected dark matter as having a
unique structure that is different
from both the gas and galaxies in the
cluster," said astronomer M. James
Jee of Johns Hopkins University in
Baltimore, Md., a member of the
team that spotted the dark-matter ring.
The researchers spotted the ring
unexpectedly while they were
mapping the distribution of dark
matter within the galaxy cluster Cl
0024+17 (ZwCl 0024+1652), located 5 billion light-years from Earth (see cover). The
ring measures 2.6 million light-years across.
Although astronomers cannot see dark matter,
they can infer its existence in galaxy clusters
by observing how its gravity bends the light
of more distant background galaxies.
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from:
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"Although the invisible matter has been found
before in other galaxy clusters, it has never been
detected to be so largely separated from the
hot gas and the galaxies that make up galaxy
clusters," Jee said. "By seeing a dark-matter
structure that is not traced by galaxies and hot
gas, we can study how it behaves differently
from normal matter."
During the team's dark-matter analysis, they
noticed a ripple in the mysterious substance,
somewhat like the ripples created in a pond
from a stone plopping into the water.

"I was annoyed when I saw the ring because
I thought it was an artifact, which would
have implied a flaw in our data reduction,"
Jee explained. "I couldn't believe my result.
But the more I tried to remove the ring, the
more it showed up. It took more than a year
to convince myself that the ring was real. I've
looked at a number of clusters and I haven't
seen anything like this."
Curious about why the ring was in the
cluster and how it had formed, Jee found
previous research that suggested the cluster
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had collided with another cluster 1 to 2 billion
years ago. The research, published in 2002
by Oliver Czoske of the Argeleander-Institut
für Astronomie at the Universität Bonn, was
based on spectroscopic observations of the
cluster's three-dimensional structure. The
study revealed two distinct groupings of galaxies clusters, indicating a collision between
both clusters.
Astronomers have a head-on view of the
collision because it occurred fortuitously along
Earth's line of sight. From this perspective, the
dark-matter structure looks like a ring.
Computer simulations of galaxy cluster collisions, created by the team, show that when
two clusters smash together, the dark matter
falls to the center of the combined cluster and
sloshes back out. As the dark matter moves
outward, it begins to slow down under the
pull of gravity and pile up, like cars bunched
up on a freeway.
"By studying this collision, we are seeing
how dark matter responds to gravity," said
team member Holland Ford of Johns Hopkins
University. "Nature is doing an experiment
for us that we can't do in a lab, and it agrees
with our theoretical models."
Dark matter makes up most of the universe's
material. Ordinary matter, which makes up
stars and planets, comprises only a few percent
of the universe's matter.
Tracing dark matter is not an easy task,
because it does not shine or reflect light. Astronomers can only detect its influence by how
its gravity affects light. To find it, astronomers
study how faint light from more distant galaxies is distorted and smeared into arcs and
streaks by the gravity of the dark matter in a
foreground galaxy cluster, a powerful trick
called gravitational lensing. By mapping the
distorted light, astronomers can deduce the
cluster's mass and trace how dark matter is
distributed in the cluster.
"The collision between the two galaxy clusters
created a ripple of dark matter that left distinct
footprints in the shapes of the background
galaxies," Jee explained. "It's like looking at the
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pebbles on the bottom of a pond with ripples
on the surface. The pebbles' shapes appear
to change as the ripples pass over them. So,
too, the background galaxies behind the ring
show coherent changes in their shapes due to
the presence of the dense ring."
Jee and his colleagues used Hubble's Advanced Camera for Surveys to detect the faint,
distorted, faraway galaxies behind the cluster
that cannot be resolved with ground-based
telescopes. "Hubble's exquisite images and
unparalleled sensitivity to faint galaxies make
it the only tool for this measurement," said
team member Richard White of the Space
Telescope Science Institute in Baltimore.
Previous observations of the Bullet Cluster
with Hubble and the Chandra X-ray Observa-
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tory presented a sideways view of a similar
encounter between two galaxy clusters. In
that collision, the dark matter was pulled
apart from the hot cluster gas, but the dark
matter still followed the distribution of cluster
galaxies. Cl 0024+17 is the first cluster to
show a dark matter distribution that differs
from the distribution of both the galaxies
and the hot gas.
The team's paper appeared in the June 1
issue of the Astrophysical Journal. f

NASA's Chandra Sees
Brightest Supernova
Ever
(NASA/CXC) The brightest stellar explosion ever recorded may be a long-sought new
type of supernova, according to observations
by NASA's Chandra X-ray Observatory and
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ground-based optical telescopes. This discovery
indicates that violent explosions of extremely
massive stars were relatively common in the
early universe, and that a similar explosion
may be ready to go off in our own galaxy.
"This was a truly monstrous explosion, a
hundred times more energetic than a typical
supernova," said Nathan Smith of the University of California at Berkeley, who led a
team of astronomers from California and the
University of Texas in Austin. "That means the
star that exploded might have been as massive
as a star can get, about 150 times that of our
sun. We've never seen that before."
Astronomers think many of the first generation of stars were this massive, and this new
supernova may thus provide a rare glimpse of
how the first stars died. It is unprecedented,
however, to find such a massive star and witness its death. The discovery of the supernova,
known as SN 2006gy, provides evidence that
the death of such massive stars is fundamentally different from theoretical
predictions.
"Of all exploding stars ever observed, this was the king," said Alex
Filippenko, leader of the groundbased observations at the Lick Observatory at Mt. Hamilton, Calif.,
and the Keck Observatory in Mauna
Kea, Hawaii. "We were astonished to
see how bright it got, and how long
it lasted."
The Chandra observation allowed
the team to rule out the most likely
alternative explanation for the supernova: that a white dwarf star
with a mass only slightly higher
than the sun exploded into a dense,
hydrogen-rich environment. In that
event, SN 2006gy should have been
1,000 times brighter in X-rays than
what Chandra detected.
"This provides strong evidence that
SN 2006gy was, in fact, the death
of an extremely massive star," said
Dave Pooley of the University of
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California at Berkeley, who led the Chandra
observations.
The star that produced SN 2006gy apparently expelled a large amount of mass prior to
exploding. This large mass loss is similar to
that seen from Eta Carinae, a massive star in
our galaxy, raising suspicion that Eta Carinae
may be poised to explode as a supernova. Although SN 2006gy is intrinsically the brightest
supernova ever, it is in the galaxy NGC 1260,
some 240 million light years away. However,
Eta Carinae is only about 7,500 light years
away in our own Milky Way galaxy.
"We don't know for sure if Eta Carinae will
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explode soon, but we had better keep a close
eye on it just in case," said Mario Livio of the
Space Telescope Science Institute in Baltimore,
who was not involved in the research. "Eta
Carinae's explosion could be the best star-show
in the history of modern civilization."
Supernovas usually occur when massive
stars exhaust their fuel and collapse under
their own gravity. In the case of SN 2006gy,
astronomers think that a very different effect
may have triggered the explosion. Under some
conditions, the core of a massive star produces
so much gamma ray radiation that some of
the energy from the radiation converts into
particle and anti-particle pairs. The resulting drop in energy causes the star to collapse
under its own huge gravity.
After this violent collapse, runaway thermonuclear reactions ensue and the star explodes,
spewing the remains into space. The SN 2006gy
data suggest that spectacular supernovas from
the first stars - rather than completely collapsing to a black hole as theorized - may be more
common than previously believed.
"In terms of the effect on the early universe,
there's a huge difference between these two
possibilities," said Smith. "One pollutes the
galaxy with large quantities of newly made
elements and the other locks them up forever
in a black hole."
The results from Smith and his colleagues will
appear in The Astrophysical Journal. NASA's
Marshall Space Flight Center, Huntsville, Ala.,
manages the Chandra program for the agency's
Science Mission Directorate. The Smithsonian
Astrophysical Observatory controls science
and flight operations from the Chandra X-ray
Center in Cambridge, Mass. f

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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Hubble Finds Multiple
Stellar 'Baby Booms'
in a Globular Cluster
(NASA/STScI) Astronomers have long
thought that globular star clusters had a single
"baby boom" of stars early in their lives and
then settled into a quiet existence.
New observations by NASA's Hubble Space
Telescope, however, are showing that this idea
may be too simple. The Hubble analysis of the
massive globular cluster NGC 2808 provides
evidence that star birth went "boom, boom,
boom," with three generations of stars forming
very early in the cluster's life.
"We had never imagined that anything like
this could happen," said Giampaolo Piotto of
the University of Padova in Italy and leader
of the team that made the discovery. "This is
a complete shock."
Globular clusters are the homesteaders
of our Milky Way Galaxy, born during our
galaxy's formation. They are compact swarms
of typically hundreds of thousands of stars
held together by gravity.
"The standard picture of a globular cluster
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is that all of its stars formed at the same time,
in the same place, and from the same material, and they have co-evolved for billions of
years," said team member Luigi Bedin of the
European Space Agency, the European Organization for Astronomical Research in the
Southern Hemisphere (ESO), in Garching,
Germany, and the Space Telescope Science
Institute. "This is the cornerstone on which
much of the study of stellar populations has
been built. So we were very surprised to find
several distinct populations of stars in NGC
2808. All of the stars were born within 200
million years very early in the life of the 12.5billion-year-old massive cluster."
Finding multiple stellar populations in a
globular cluster so close to home has deep
cosmological implications. "We need to do
our best to solve the enigma of these multiple
generations of stars found in these Hubble
observations so that we can understand how
stars formed in distant galaxies in our early
universe," Piotto explained.
The astronomers used Hubble's Advanced
Camera for Surveys to measure the brightness and color of the cluster stars. Hubble's
exquisite resolution allowed the astronomers to
sort out the different stellar populations. The
Hubble measurements showed three distinct
populations, with each successive generation
appearing slightly bluer. This color difference
suggests that successive generations contain a
slightly different mix of chemical elements.
"One assumption, although we have no direct proof," said van King of the University of
Washington in Seattle, "is that the successively
bluer color of the stellar populations indicates

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

that the amount of helium increases with
each generation of stars. Perhaps massive star
clusters like NGC 2808 hold onto enough gas
to ignite a rapid succession of stars."
The star birth would be driven by shock
waves from supernovae and stellar winds from
giant stars, which compress the gas and make
new stars, King explained. The gas would be
increasingly enriched in helium from previous generations of stars more massive than
the Sun.
Astronomers commonly assume that globular
clusters produce only one stellar generation,
because the energy radiating from the first
batch of stars would clear out most of the
residual gas needed to make more stars. But
a hefty cluster like NGC 2808, which is two
to three times more massive than a typical
globular cluster, may have enough gravity to
hang onto that gas, which has been enriched
by helium from the first stars. Of the about
150 known globular clusters in our Milky Way
Galaxy, NGC 2808 is one of the most massive,
containing more than 1 million stars.
Another possible explanation for the multiple
stellar populations is that NGC 2808 may only
be masquerading as a globular cluster. The
stellar grouping may have been a dwarf galaxy
that was stripped of most of its material due
to gravitational capture by our galaxy.

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.
Omega Centauri, the only other stellar system
Piotto's group found to have multiple generations of stars, is suspected to be the remnant
core of a dwarf galaxy, Bedin said.
Although the astronomers' search is only in
its infancy, they say multiple stellar populations may be a typical occurrence in other
massive clusters.
"No one would make the radical step of
suggesting that previous work on other
clusters is no longer valid," King said. "But
this discovery shows that the study of stellar
populations in globular clusters now opens
up in a new direction."
The team plans to use ESO's Very Large
Telescope in Chile to make spectroscopic
observations of the chemical abundances in
NGC 2808, which may offer further evidence
that the stars were born at different times
and yield clues to how they formed. They
also will use Hubble to hunt for multiple
generations of stars in about 10 more hefty
globular clusters.
The team's results have been accepted for
publication in the Astrophysical Journal
Letters. f
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Frictional Heating
Explains Plumes on
Enceladus
(NASA/JPL) Rubbing your hands together
on a cold day generates a bit of heat, and the
same process of frictional heating may be
what powers the geysers jetting out from the
surface of Saturn's moon Enceladus.
Tidal forces acting on fault lines in the moon's
icy shell cause the sides of the faults to rub
back and forth against each other, producing
enough heat to transform some of the ice
into plumes of water vapor and ice crystals,
according to a new study published in the
May 17 issue of the journal Nature.
Francis Nimmo, assistant professor of Earth
and planetary sciences at the University of tional attraction it feels changes over time.
California, Santa Cruz, and his co-authors
"It's getting squeezed and stretched as it goes
calculated the amount of heat that could be around Saturn, and those tidal forces cause
generated by this mechathe faults to move back and
nism and concluded that
forth," Nimmo said.
it is the most likely explaUnlike some other pronation for the plumes and
posals for the origin of the
other features observed in
plumes, this mechanism
the south polar region of
does not require the presEnceladus. This region is
ence of liquid water near
warmer than the rest of the
the surface of Enceladus,
frozen surface of Enceladus
noted co-author Robert
and has features called
Pappalardo of NASA's Jet
"tiger stripes" that look like
Propulsion Laboratory.
tectonic fault lines.
"The heat is sufficient
"We think the tiger
to cause ice to sublimate,
stripes are the source of
like in a comet, the ice
the plumes, and we made
evaporates into vapor, and
predictions of where the
the escaping vapor drags
tiger stripes should be
particles off into space,"
hottest that can be tested
Pappalardo said.
by future measurements,"
The study does suggest,
Nimmo said.
however, that Enceladus
Driving the whole prohas a liquid ocean lying
cess is the moon's eccentric
deep beneath the ice. That
orbit, which brings it close
allows the ice shell to deto Saturn and then farther
form enough to produce
away, so that the gravitathe necessary movement
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in the faults. If the ice shell sat directly on
top of the moon's rocky interior, tidal forces
would not produce enough movement in the
faults to generate heat, Nimmo said.
The frictional, or "shear heating," mechanism
is consistent with an earlier study by Nimmo
and Pappalardo which proposed that Enceladus
reoriented itself to position its hot spot at
the south pole. In that study, the researchers
described how the reorientation of Enceladus
would result from a lower density of the thick
ice shell in this region.
In the new paper, the researchers estimated
the thickness of the ice shell to be at least 3
miles and probably several tens of miles. They
also estimated that the movement along the
fault lines is about two feet over the course
of a tidal period.
Enceladus has sparked great interest among
scientists, particularly since the discovery more
than a year ago by NASA's Cassini spacecraft
of the geysers shooting off its surface. f

Cassini Finds that
Storms Power Saturn's
Jet Streams
(NASA/JPL) New Cassini research suggests
eddies, or giant rotating storms, are the "engine"
powering Saturn's jet stream winds.
"The new information about how Saturn's
jet streams are powered is exactly the opposite of what we thought prior to Cassini,"
said Anthony Del Genio of NASA's Goddard
Institute for Space Studies. Del Genio is a
Cassini imaging team member and lead author
of a paper describing this research in press in
the journal Icarus.
Jet streams are motions in an atmosphere
that carry clouds rapidly eastward or westward.
The eddies get fed into the jet streams, in much
the same way that rotating gears can power
a conveyor belt.
"While we thought the conveyor belt, in
this case, the jet streams, powered the rotat-
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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 unshared credit, free
		
admission for Friend & all guests.

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/

The ASN has a Las Vegas Chapter.
For information see:
http://vegas.astronomynv.org/
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ing eddies, we now think the opposite: the
rotating eddies power the jet streams," said
Del Genio.
The jet itself, located at 27.5° south latitude,
is indicated by the large horizontal arrow.
Winds in this jet have blown continuously at
speeds close to 200 miles per hour.
"Intuition would say that the eddies take
energy out of the jets, because of the friction
and tugging of the storms. Instead, what we
find is that they are pumping energy into the
jets," said Andrew Ingersoll, a Cassini imaging
team member with the California Institute
of Technology. Ingersoll says that while this
process has been known to occur on Earth, it
was only recently shown to operate on Jupiter
and is a new idea for Saturn, where data from
the earlier Voyager missions had failed to detect
the eddy-jet interactions.
The Cassini team analyzed, for the first time,
how storms and eddies interact with Saturn's
jet streams. By tracking the movements of
these cloud features in successive images
separated by about 10 hours (about one Saturn
rotation), Cassini scientists have confirmed
that the eddies on either side of the jet give
up their energy and momentum, which helps
keep the winds in the jet blowing.
"We knew the eddies were powering the
jets because they were pointing in the same
direction and carrying momentum in that
direction. If the eddies had been tapering
the other way, we would have concluded the
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opposite," added Ingersoll.
The analysis of Cassini images covering
most of Saturn's southern hemisphere suggests that similar processes are occurring all
over the planet. This explains why Saturn's
alternating pattern of eastward and westward
jets has remained constant over most of the
planet during the many decades that scientists
have been able to observe it. The same process
was also recently found to occur on Jupiter,
in data obtained when Cassini flew by that
planet on its way to Saturn. The process is
a well known feature on Earth in the two jet
streams that circle the globe in the northern
and southern hemisphere.
The findings suggest that traditional ideas
about the banded clouds of Jupiter and Saturn
need to be revised.
"We used to assume that the bright cloud
bands are regions where air rises and the
dark bands are where air sinks. But if the
eddies power the jets in the way we observe,
the opposite must be true," said Del Genio.
"And indeed, we find thunderstorms only in
the dark bands on both planets, which has to
mean that the air is rising there." f
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Month in
History
July
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
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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.
17: The first rendezvous and docking of two
spacecraft from different nations occurred
in 1975 as part of the Apollo-Soyuz Test
Project.
19: Edward Pickering was born in 1846.
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: John M. Stuart completed the first north
to south crossing of Australia in 1862.
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

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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midnight. It is in the constellation of
Aquarius.
Neptune. Neptune, in Capricornus, is rising
about an hour before Uranus. The nearly
full moon rises to the right Neptune on
July 2 and 29.

All times are Pacific Daylight Time. Rise and
set times are for the astronomical horizon at Dwarf Planets. (At mid-month - 15th)
Las Vegas or Reno as noted.
Planet
Constellation
Transit
Pluto
Sagittarius
10:53 pm (37°)
Ceres
Cetus
8:00 am (62°)
The Planets
Eris
Cetus
6:49 am (49°)
Mercury. By mid-month, Mercury is visible
All Dwarf Planets require a telescope. Ceres
in the morning sky rising before the sun.
Greatest Western Elongation (furthest angle is visible through most amateur telescopes.
Pluto usually requires a telescope of at least 12"
from the sun, 20°) occurs on July 20.
diameter. Eris ("EE-ris", formerly 2003 UB313),
Venus. Venus, moving in Leo for most of the like most Trans-Neptunian objects, requires a
month, is very prominent in the evening sky professional sized telescope. Transit time and
setting in the west nearly three hours after altitude (from Las Vegas) is when the object is
the sun. This will be the last opportunity at its highest in the southern sky. f
to observe Venus in the evening this year.
By the end of the month, Venus will start
its swing between us and the sun reaching
The Moon
Inferior Conjunction on August 17.
Each day the moon rises about one hour
Mars. Mars is in Aries for most of the month. later than the day before. The New Moon (not
The waning crescent moon will be about visible) is in the direction of the sun and rises
5° to the left of Mars as they rise on the and sets with the sun. The first quarter moon
morning of July 9. Look for the red planet rises at about noon and sets near midnight.
in the early morning before dawn. It is The full moon is opposite the sun in the sky
rising about five hours before the sun this and rises at sunset and sets at sunrise. The
month.
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
Jupiter. Jupiter, in Ophiuchus, is in the south
closest to the earth and apogee is when it is
in the early evening. Look for the waxing
farthest. The distance varies by ±6% from
gibbous moon below Jupiter in Scorpius
the average.
on July 24.
Full Moon
June 30
6:49 am pdt
Saturn. Saturn, in the constellation of Leo,
Last
quarter
July
7
9:54 am
begins the month less than 1° to the right
New Moon July 14
5:04 am
of Venus low in the evening sky shortly after
First quarter July 21
11:29 pm
sunset. By the end of the month, Saturn
Full Moon
July 29
5:48 pm
will be too close in direction to the sun to
be seen with Conjunction on the far side
Apogee
June 24
7:26 am pdt
of the sun occurring on August 21.
Perigee
July 9
2:39 pm
Uranus. Uranus is rising in the east before
Apogee
July 22
1:44 am

onOrbit
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Date
July 1
July 4
July 7
July 10
July 13
July 16
July 19
July 22
July 25
July 28
July 31

Las Vegas

Sunrise
5:28 am pdt
5:29
5:31
5:33
5:35
5:37
5:39
5:41
5:43
5:45
5:48

Sunset
8:00 pm pdt
8:00
8:00
7:59
7:58
7:56
7:55
7:53
7:51
7:48
7:46
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Day
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.

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 full moon will
interfere with observations near the date of
maximum.
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
the best meteor shower of the year. Now is the

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

Reno

Sunrise
5:37 am pdt
5:38
5:40
5:42
5:44
5:46
5:49
5:51
5:54
5:56
5:59

Sunset
8:29 pm pdt
8:29
8:28
8:27
8:26
8:24
8:22
8:20
8:17
8:15
8:12

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

time to start planning for the Perseid shower
which will peak on the night of August 11/12.
Fortunately, the Perseids will not be impeded
by a new moon this 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 SwiftTuttle 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. 

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 6 at 5:00 pm. The distance
of the center of the earth from the center of
the sun will be 152,097,040 kilometers or
94,508,720 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 usually rounded to
93 million miles or 150 million kilometers for
a simple approximations. 

Now Playing
In Las Vegas

In Reno

Stars of the
Pharaohs

Ultimate
Universe

and

Sky Watch
Saturday Matinee
Larry, Cat in Space

and

Mystery of the
Nile

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Richard Carpenter
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Bret Whipple - Chair, Dr. Jack Lund Schofield
- Vice Chair, Mark Alden, Dr. Stavros Anthony, Cedric Crear, Thalia Dondero,
Dorothy Gallagher, Jason Geddes, Ronald Knecht, James Dean Leavitt, Howard
Rosenberg, Steve Sisolak and Michael Wixom

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4296

University of Nevada
1650 N. Virginia Street
Reno, NV 89557-0010

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

http://planetarium.unr.edu/

