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Hubble
Commemorates Super
Camera

(NASA/STScI) The Hubble community bids
farewell to the soon-to-be decommissioned
Wide Field Planetary Camera 2 (WFPC2)
onboard the Hubble Space Telescope. In tribute
to Hubble's longestrunningopticalcamera,
a planetary nebula
has been imaged as
WFPC2's final "pretty
picture."
This planetary nebula
is known as Kohoutek
4-55 (or K 4-55). It
is one of a series of
planetary nebulae
that were named after
their discoverer, Czech
astronomer Lubos
Kohoutek. A planetary
nebula contains the
outer layers of a
red giant star that
were expelled into
interstellar space when
the star was in the late
stages of its life. Ultraviolet radiation emitted
from the remaining hot core of the star ionizes
the ejected gas shells, causing them to glow.
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In the specific case of K 4-55, a bright inner
ring is surrounded by a bipolar structure. The
entire system is then surrounded by a faint
red halo, seen in the emission by nitrogen gas.
This multi-shell structure is fairly uncommon
in planetary nebulae.
This Hubble image was taken by WFPC2 on
May 4, 2009. The colors represent the makeup
of the various emission clouds in the nebula:
red represents nitrogen, green represents
hydrogen, and blue represents oxygen. K
4-55 is nearly 4,600 light-years away in the
constellation Cygnus.
The WFPC2 instrument, which was installed
in 1993 to replace the original Wide Field/
Planetary Camera, was removed to make room
for Wide Field Camera 3 during the recent
Hubble Ser vicing
Mission.
During the camera's
amazing, nearly 16year run, WFPC2
provided outstanding
science and spectacular
images of the cosmos.
Some of its bestremembered images
are of the Eagle Nebula
pillars, Comet P/
Shoemaker-Levy 9's
impacts on Jupiter's
atmosphere, and the
1995 Hubble Deep
Field, the longest and
deepest Hubble optical
image of its time.
The scientific and
inspirational legacy
of WFPC2 will be felt by astronomers and
the public alike, for as long as the story of the
Hubble Space Telescope is told. f
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Interacting Galaxies
Group Arp 194
(NASA/STScI) To commemorate the
Hubble Space Telescope's 19 years of historic,
trailblazing science, the orbiting telescope has
photographed a peculiar system of galaxies
known as Arp 194. This interacting group
contains several galaxies, along with a "cosmic
fountain" of stars, gas, and dust that stretches
over 100,000 light-years.
The northern (upper) component
of Arp 194 appears as a haphazard
collection of dusty spiral arms, bright
blue star-forming regions, and at least
two galaxy nuclei that appear to be
connected and in the early stages of
merging. A third, relatively normal,
spiral galaxy appears off to the right.
The southern (lower) component of
the galaxy group contains a single
large spiral galaxy with its own blue
star-forming regions.
However, the most striking feature
of this galaxy troupe is the impressive
blue stream of material extending
from the northern component. This
"fountain" contains complexes of
super star clusters, each one of which
may contain dozens of individual
young star clusters. The blue color
is produced by the hot, massive
stars which dominate the light in
each cluster. Overall, the "fountain"
contains many millions of stars.
These young star clusters probably
formed as a result of the interactions between
the galaxies in the northern component of Arp
194. The compression of gas involved in galaxy
interactions can enhance the star-formation
rate and give rise to brilliant bursts of star
formation in merging systems.
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.
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Hubble's resolution shows clearly that the
stream of material lies in front of the southern
component of Arp 194, as evidenced by the
dust that is silhouetted around the star-cluster
complexes. It is therefore not entirely clear
whether the southern component actually
interacts with the northern pair.
The details of the interactions among the
multiple galaxies that make up Arp 194 are
complex. The shapes of all the galaxies involved
appear to have been distorted, possibly by their

gravitational interactions with one another.
Arp 194, located in the constellation Cepheus,
resides approximately 600 million light-years
away from Earth. It contains some of the many
interacting and merging galaxies known in our
relatively nearby universe. These observations
were taken in January of 2009 with the WFPC2.
Images taken through blue, green, and red
filters were combined to form this picturesque
image of galaxy interaction. f
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Refined Hubble
Constant Narrows
Possible Explanations
for Dark Energy
(NASA/STScI) Whatever dark energy is,
explanations for it have less wiggle room
following a Hubble Space Telescope observation
that has refined the measurement of the
universe's present expansion rate to a precision
where the error is smaller than five percent.
The new value for the expansion rate, known
as the Hubble constant, or H0 (after Edwin
Hubble who first measured the expansion of
the universe nearly a century ago), is 74.2 ±
3.6 kilometers per second per megaparsec.
The results agree closely with an earlier
measurement gleaned from Hubble of 72 ±
8 km/sec/megaparsec, but are now more than
twice as precise.
The Hubble measurement, conducted by
the SHOES (Supernova H0 for the Equation
of State) Team and led by Adam Riess, of the
Space Telescope Science Institute and the
Johns Hopkins University, uses a number of
refinements to streamline and strengthen the
construction of a cosmic "distance ladder," a
billion light-years in length, that astronomers
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use to determine the universe's expansion
rate.
Hubble observations of pulsating stars called
Cepheid variables in a nearby cosmic mile
marker, the galaxy NGC 4258, and in the host
galaxies of recent supernovae, directly link
these distance indicators. The use of Hubble to
bridge these rungs in the ladder eliminated the
systematic errors that are almost unavoidably
introduced by comparing measurements from
different telescopes.
Riess explains the new technique: "It's like
measuring a building with a long tape measure
instead of moving a yard stick end over end.
You avoid compounding the little errors you
make every time you move the yardstick. The
higher the building, the greater the error."
Lucas Macri, professor of physics and
astronomy at Texas A&M, and a significant
contributor to the results, said, "Cepheids are the
backbone of the distance ladder because their
pulsation periods, which are easily observed,
correlate directly with their luminosities.
Another refinement of our ladder is the fact
that we have observed the Cepheids in the nearinfrared parts of the electromagnetic spectrum
where these variable stars are better distance
indicators than at optical wavelengths."
This new, more precise value of H0 was used
to test and constrain the properties of dark
energy, the form of energy that produces a
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repulsive force in space, which is causing the
expansion rate of the universe to accelerate.
By bracketing the expansion history of the
universe between today and when the universe
was only approximately 380,000 years old, the
astronomers were able to place limits on the
nature of the dark energy that is causing the
expansion to speed up. (The measurement for

Take a Field Trip to
a Planetarium

Shows available for all grade levels
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and the CSN Planetarium.
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the far, early universe is derived
from fluctuations in the cosmic
microwave background, as
resolved by NASA's Wilkinson
Microwave Anisotropy Probe
in 2003.)
Their result is consistent with
the simplest interpretation
of dark energy: that it is
mathematically equivalent to
Albert Einstein's hypothesized
co s m o l o g i c a l con s t a n t ,
introduced a century ago to
push on the fabric of space
and prevent the universe from
collapsing under the pull of
gravity. (Einstein, however,
removed the constant once
the expansion of the universe
was discovered by Edwin
Hubble.)
"If you put in a box all the
ways that dark energy might
differ from the cosmological
constant, that box would now
be three times smaller," says
Riess. "That's progress, but we
still have a long way to go to pin
down the nature of dark energy."
Though the cosmological constant was
conceived of long ago, observational evidence
for dark energy didn't come along until
11 years ago, when two studies, one led by
Riess and Brian Schmidt of Mount Stromlo
Observatory, and the other by Saul Perlmutter
of Lawrence Berkeley National Laboratory,
discovered dark energy independently, in
part with Hubble observations. Since then
astronomers have been pursuing observations
to better characterize dark energy.
Riess's approach to narrowing alternative
explanations for dark energy, whether it is a
static cosmological constant or a dynamical field
(like the repulsive force that drove inflation after
the big bang), is to further refine measurements
of the universe's expansion history.
Before Hubble was launched in 1990, the
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estimates of the Hubble constant varied by
a factor of two. In the late 1990s the Hubble
Space Telescope Key Project on the Extragalactic
Distance Scale refined the value of the Hubble
constant to an error of only about ten percent.
This was accomplished by observing Cepheid
variables at optical wavelengths out to greater
distances than obtained previously and
comparing those to similar measurements
from ground-based telescopes.
The SHOES team used Hubble's Near Infrared
Camera and Multi-Object Spectrometer
(NICMOS) and the Advanced Camera for
Surveys (ACS) to observe 240 Cepheid
variable stars across seven galaxies. One of
these galaxies was NGC
4258, whose distance
was very accurately
determined through
observations with radio
telescopes. The other six
galaxies recently hosted
Type Ia supernovae that
are reliable distance
indicators for even
farther measurements
in the universe. Type Ia
supernovae all explode
with nearly the same
amount of energy and
therefore have almost
the same intrinsic
brightness.
By observing Cepheids
with very similar properties at near-infrared
wavelengths in all seven galaxies, and using the
same telescope and instrument, the team was
able to more precisely calibrate the luminosity
of supernovae. With Hubble's powerful
capabilities, the team was able to sidestep
some of the shakiest rungs along the previous
distance ladder involving uncertainties in the
behavior of Cepheids.
Riess would eventually like to see the Hubble
constant refined to a value with an error of
no more than one percent, to put even tighter
constraints on solutions to dark energy. f
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Resolving a Galactic
Mystery
(NASA/CXC) An extremely deep Chandra
X-ray Observatory image of a region near
the center of our Galaxy has resolved a
long-standing mystery about an X-ray glow
along the plane of the Galaxy. The glow in
the region covered by the Chandra image
was discovered to be caused by hundreds of
point-like X- ray sources, implying that the
glow along the plane of the Galaxy is due to
millions of such sources.
This image shows an infrared view from the

Spitzer Space Telescope of the central region
of the Milky Way, with a pullout showing a
Chandra image of a region located only 1.4°
away from the center of the Galaxy.
The so-called Galactic ridge X-ray emission
was first detected more than two decades ago
using early X-ray observatories such as HEAO-1
and Exosat. The ridge was observed to extend
about 2° above and below the plane of the
Galaxy and about 40° along the plane of the
galaxy on either side of the galactic center. It
appeared to be diffuse.
One interpretation of the Galactic X-ray ridge
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is that it is emission from 100-million-degree
gas. This interpretation is problematic because
the disk of the Galaxy is not massive enough
to confine such hot gas, which should flow
away in a wind. Replenishing the gas would
then be a problem, since plausible sources of
energy are not nearly powerful enough.
A very deep Chandra observation, lasting for
about 12 days, was used to study the nature
of this ridge emission. The field was chosen
to be close enough to the Galactic plane so
that the ridge emission was strong, but in a
region with relatively little absorption from
dust and gas to maximize the number of
sources that might be detected. A total of 473
sources were detected in an area on the sky
only about 3% of the size
of the full Moon.
It was found that more
than 80% of the seemingly
diffuse ridge of X-ray
emission was resolved into
individual sources. These
are believed to be mostly
white dwarfs pulling matter
from companion stars and
double stars with strong
magnetic activity that are
producing X-ray outbursts
or flares that are similar to,
but more powerful than
the flares seen on the Sun. These stars are
unrelated to the large-scale structures seen
towards the center of the Spitzer image.
The paper reporting these results appeared
in the April 30th issue of Nature. This
work was led by Mikhail Revnivtsev from
the Excellence Cluster Universe, Technical
University Munich and from the Space Research
Institute, in Moscow. The co-authors were
Sergey Sasanov of the Space Research Institute;
Eugene Churazov of the Max Planck Institute
for Astrophysics (MPA); William Forman
and Alexey Vikhlinin from the HarvardSmithsonian Center for Astrophysics and
Rashid Sunyaev from MPA. f
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Starbursts in Dwarf
Galaxies
(NASA/STScI) Bursts of star making in a
galaxy have been compared to a Fourth of July
fireworks display: They occur at a fast and
furious pace, lighting up a region for a short
time before winking out.
But these fleeting starbursts are only pieces
of the story, astronomers say. An analysis of
archival images of small, or dwarf, galaxies
taken by NASA's Hubble Space Telescope
suggests that starbursts, intense regions of
star formation, sweep across the whole galaxy
and last 100 times longer than astronomers

thought. The longer duration may affect how
dwarf galaxies change over time, and therefore
may shed light on galaxy evolution.
"Our analysis shows that starburst activity
in a dwarf galaxy happens on a global scale,"
explains Kristen McQuinn of the University
of Minnesota in Minneapolis and leader of
the study. "There are pockets of intense star
formation that propagate throughout the
galaxy, like a string of firecrackers going off."
According to McQuinn, the duration of all the
starburst events in a single dwarf galaxy would
total 200 million to 400 million years.
These longer time scales are vastly more than
the 5 million to 10 million years proposed by
astronomers who have studied star formation
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in dwarf galaxies. "They were only looking at
individual clusters and not the whole galaxy,
so they assumed starbursts in galaxies lasted
for a short time," McQuinn says.
Dwarf galaxies are considered by many
astronomers to be the building blocks of
the large galaxies seen today, so the length
of starbursts is important for understanding
how galaxies evolve.
"Astronomers are really interested to find
out the steps of galaxy evolution," McQuinn
says. "Exploring these smaller galaxies is
important because, according to popular theory,
large galaxies are created from the merger of
smaller, dwarf galaxies. So understanding
these smaller pieces is an important part of
filling in that scenario."
McQuinn's team analyzed archival Advanced
Camera for Surveys data of three dwarf galaxies,
NGC 4163, NGC 4068, and IC 4662. Their
distances range from 8 million to 14 million
light-years away. The trio is part of a survey
of starbursts in 18 nearby dwarf galaxies.
Hubble's superb resolution allowed
McQuinn's team to pick out individual stars
in the galaxies and measure their brightness
and color, two important characteristics
astronomers use to determine stellar ages.
By determining the ages of the stars, the
astronomers could reconstruct the starburst
history in each galaxy.
Two of the galaxies, NGC 4068 and IC 4662,
show active, brilliant starburst regions in the
Hubble images. The most recent starburst
in the third galaxy, NGC 4163, occurred 200
million years ago and has faded from view.
The team looked at regions of high and low
densities of stars, piecing together a picture of
the starbursts. The galaxies were making a few
stars, when something, perhaps an encounter
with another galaxy, pushed them into high
star-making mode. Instead of forming eight
stars every thousand years, the galaxies started
making 40 stars every thousand years, which
is a lot for a small galaxy, McQuinn says. The
typical dwarf is 10,000 to 30,000 light-years
wide. By comparison, a normal-sized galaxy
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
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.
such as our Milky Way is about 100,000 lightyears wide.
About 300 million to 400 million years ago
star formation occurred in the outer areas of
the galaxies. Then it began migrating inward
as explosions of massive stars triggered new
star formation in adjoining regions. Starbursts
are still occurring in the inner parts of NGC
4068 and IC 4662.
The total duration of starburst activity
depends on many factors, including the amount
of gas in a galaxy, the distribution and density
of the gas, and the event that triggered the
starburst. A merger or an interaction with
a large galaxy, for example, could create a
longer starburst event than an interaction

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
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http://www.lvastronomy.com/

Page 10

onOrbit

with a smaller system.
McQuinn plans to expand her study to a larger
sample of more than 20 galaxies. "Studying
nearby dwarf galaxies, where we can see the
stars in great detail, will help us interpret
observations of galaxies in the distant universe,
where starbursts were much more common
because galaxies had more gas with which to
make stars," McQuinn explains.
McQuinn's results appeared in the April 10
issue of The Astrophysical Journal. f
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galaxies, gas, and dark matter, known as a
filament, pouring into a region already full
of matter. A collision between the gas in two
or more clusters causes the hot gas to slow
down. However, the massive and compact
galaxies do not slow down as much as the gas
does, and so move ahead of it. Therefore, the
speed and direction of each cluster's motion,
perpendicular to the line of sight, can be
estimated by studying the offset between the
average position of the galaxies and the peak
in the hot gas.
MACS J0717 is located about 5.4 billion
light-years from Earth. It is one of the most
complex galaxy clusters ever seen. Other
well-known clusters, like the Bullet Cluster
and MACS J0025.4-1222, involve the collision
(NASA/STScI) This composite image of only two galaxy clusters and show much
shows the massive galaxy cluster MACS simpler geometry. f
J0717.5+3745 (MACS
J0717, for short),
where four separate
galaxy clusters have
been involved in a
collision, the first time
such a phenomenon
has been documented.
Hot gas is shown
in an image from
NASA's Chandra
X-ray Observatory,
and galaxies are shown
in an optical image
from NASA's Hubble
Space Telescope. The
hot gas is color-coded
to show temperature,
where the coolest gas
is reddish purple, the
hottest gas is blue, and
the temperatures in
between are purple.
The repeated
collisions in MACS
J0717 are caused by
a 13-million-lightyear-long stream of

Galaxy Cluster MACS
J0717
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Cooking Up Comet
Crystals
(NASA/SSC) Scientists have long wondered
how tiny silicate crystals, which need sizzling
high temperatures to form, have found their
way into frozen comets, born in the deep freeze
of the solar system's outer edges. The crystals
would have begun as non-crystallized silicate
particles, part of the mix of gas and dust from
which the solar system developed.
A team of astronomers believes they have
found a new explanation for both where and
how these crystals may have been created, by
using NASA's Spitzer Space Telescope to observe
the growing pains of a young, sun-like star.
Their study results provide new insight into
the formation of planets and comets.
The researchers from Germany, Hungary and
the Netherlands found that silicate appears to
have been transformed into crystalline form
by an outburst from a star. They detected the
infrared signature of silicate crystals on the
disk of dust and gas surrounding the star EX
Lupi during one of its frequent flare-ups, or
outbursts, seen by Spitzer in April 2008. These
crystals were not present in Spitzer's previous
observations of the star's disk during one of
its quiet periods.
"We believe that we have observed, for the
first time, ongoing crystal formation," said one
of the paper's authors, Attila Juhasz of the Max
Planck Institute for Astronomy. "We think that
the crystals were formed by thermal annealing
of small particles on the surface layer of the
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star's inner disk by heat from the outburst.
This is a completely new scenario about how
this material could be created."
Annealing is a process in which a material
is heated to a certain temperature at which
some of its bonds break and then re-form,
changing the material's physical properties. It
is one way that silicate dust can be transformed
into crystalline form.
Scientists previously had considered two
different possible scenarios in which annealing
could create the silicate crystals found in comets
and young stars' disks. In one scenario, long
exposure to heat from an infant star might
anneal some of the silicate dust inside the disk's
center. In the other, shock waves induced by
a large body within the disk might heat dust
grains suddenly to the right temperature to
crystallize them, after which the crystals would
cool nearly as quickly.
What Juhasz and his colleagues found at EX
Lupi didn't fit either of the earlier theories.
"We concluded that this is a third way in
which silicate crystals may be formed with
annealing, one not considered before," said
the paper's lead author, Peter Abraham of
the Hungarian Academy of Sciences' Konkoly
Observatory.
EX Lupi is a young
star, possibly similar
to our sun four or
five billion years ago.
Every few years, it
experiences outbursts,
or eruptions, that
astronomers think
are the result of the
star gathering up mass
that has accumulated
in its surrounding
disk. These flare-ups
vary in intensity, with
really big eruptions
occurring every 50
years or so.
The researchers
observed EX Lupi with
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Spitzer's infrared spectrograph in April 2008.
Although the star was beginning to fade from
the peak of a major outburst detected in January,
it was still 30 times brighter than when it was
quiet. When they compared this new view of
the erupting star with Spitzer measurements
made in 2005 before the eruption began, they
found significant changes.
In 2005, the silicate on the surface of the star's
disk appeared to be in the form of amorphous
grains of dust. In 2008, the spectrum showed
the presence of crystalline silicate on top of
amorphous dust. The crystals appear to be
forsterite, a material often found in comets
and in protoplanetary disks. The crystals also
appear hot, evidence that they were created in
a high-temperature process, but not by shock
heating. If that were the case, they would
already be cool.
"At outburst, EX Lupi became about 100
times more luminous," said Juhasz. "Crystals
formed in the surface layer of the disk but
just at the distance from the star where the
temperature was high enough to anneal the
silicate, about 1,340° F), but still lower than
2,240° F). Above that, the dust grains will
evaporate." The radius of this crystal formation
zone, the researchers note, is comparable to
that of the terrestrialplanet region in the
solar system.
"These observations
show, for the first time,
the actual production
of crystalline silicates
like those found in
comets and meteorites
in our own solar
system," said Spitzer
Project Scientist
Michael Werner. "So
what we see in comets
today may have been
produced by repeated
bursts of energy
when the sun was
young." 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, co-founder of the
American Association of Variable Star
Observers, 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: 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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Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
11:10 pm (36°)
Ceres
Leo
4:52 pm (65°)
Eris
Cetus
6:48 am (50°)
MakeMake Coma Berenices 5:33 pm (82°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
6:41 pm (73°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is too close in direction to Eris ("EE-ris"), MakeMake (mah-keh-mahthe sun to be visible. Superior conjunction keh) and Haumea, like most Plutoids, require
on the far side of the sun occurs on July a professional sized telescope. Transit times
13. It will return to the evening sky in and altitudes (from Las Vegas) are when the
August.
object is at its highest in the southern sky.
Venus. Venus is in the east before sunrise. It Each will appear slightly lower in the sky
will be prominent in the morning sky until from Reno. f
Autumn. Greatest western elongation (46°)
occurred on June 5.
Mars. Mars, in Taurus, is rising in the east
The Moon
shortly before Venus. Look for Mars, Venus
Each day the moon rises about one hour
and the waning crescent moon low in the
later than the day before. The New Moon (not
eastern sky before sunrise on July 18.
visible) is in the direction of the sun and rises
Jupiter. Jupiter, in the constellation of and sets with the sun. The first quarter moon
Capricornus, is rising in the east in the rises at about noon and sets near midnight.
late evening. Look for the waning gibbous The full moon is opposite the sun in the sky
moon to rise just before Jupiter on the and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
evening of July 10.
sets near noon. Perigee is when the moon is
Saturn. Saturn, in the constellation of Leo, is closest to the earth and apogee is when it is
low in the west after sunset. Look for the farthest. The distance varies by ±6% from
waxing crescent moon over 12° to the left the average.
of Saturn on the evening of July 25 as the
First quarter Jun. 29
4:28 am pdt
set at about the same time.
Full Moon
Jul. 7
2:21 am
Uranus. Uranus, in Pisces is rising in the east
Last
quarter
Jul.
15
2:53 am
before midnight. Look for it 5° degrees
New
Moon
Jul.
21
7:35 pm
below the waning crescent moon on the
First
quarter
Jul.
28
3:00 pm
morning of July 13.
Perigee
Jun. 23
3:40 am pdt
Neptune. Neptune, in Capricornus, can
Apogee
Jul. 7
2:40 pm
now be observed in the evening sky near
in direction to Jupiter. It is about a half a
Perigee
Jul. 21
1:17 pm
degree north of Jupiter at this time.
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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
5:35
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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Day
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.

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
8:27
8:25
8:23
8:21
8:18
8:15
8:12

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

Meteor Shower

Aphelion

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 waxing crescent moon
will not 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. 

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 3 at 7:00 pm. The distance
of the center of the earth from the center of
the sun will be 152,091,130 kilometers or
94,505,050 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 approximation. 

Eclipses
There will be a penumbral eclipse of the moon
on the morning of July 7. The moon will pass
through the outer part of the earth's shadow
(called the penumbra). The maximum eclipse
will be at about 2:40 am. This type of eclipse
produces no visible effect on the moon.
There will be a total eclipse of the Sun on
July 21. The eclipse will be visible in parts of
southeast Asia and the south Pacific. It will
not be visible from the United States. 

Now Playing
In Las Vegas

In Reno

Dawn of the
Space Age
and

and

Stargazing

Ride Around
the World

Saturday Matinee
The Little Star that Could

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Robert Blakely, William Cobb, Cedric
Crear, Dorothy Gallagher, Ronald Knecht, James Dean Leavitt, Kevin Page, Dr.
Ray Rawson, Dr. Jack Lund Schofield.

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4228

University of Nevada
1664 N. Virginia Street
Reno, NV 89557-0010

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

http://planetarium.unr.edu/

