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Hubble Celebrates IYA

(NASA/STScI) On April 1-2, the Hubble
Space Telescope photographed the winning
target in the Space Telescope Science Institute's
"You Decide" competition in celebration of the
International Year of Astronomy (IYA).
The winner is a group of galaxies called
Arp 274. The striking
object received 67,021
votes out of the nearly
140,000 votes cast
for the six candidate
targets.
Arp 274, also known
as NGC 5679, is
a system of three
galaxies that appear
to b e p a r t i a l ly
overlapping in the
image, although they
may be at somewhat
different distances.
The spiral shapes of
two of these galaxies
appear mostly intact. The third galaxy (to the
far left) is more compact, but shows evidence
of star formation.
Two of the three galaxies are forming new
stars at a high rate. This is evident in the bright
blue knots of star formation that are strung
along the arms of the galaxy on the right and
along the small galaxy on the left.
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The largest component is located in the
middle of the three. It appears as a spiral
galaxy, which may be barred. The entire system
resides at about 400 million light-years away
from Earth in the constellation Virgo.
Hubble's Wide Field Planetary Camera 2
was used to image Arp 274. Blue, visible, and
infrared filters were combined with a filter
that isolates hydrogen emission. The colors
in this image reflect the intrinsic color of the
different stellar populations that make up the
galaxies. Yellowish older stars can be seen
in the central bulge of each galaxy. A bright
central cluster of stars pinpoint each nucleus.
Younger blue stars trace the spiral arms, along

with pinkish nebulae that are illuminated
by new star formation. Interstellar dust is
silhouetted against the starry population. A
pair of foreground stars inside our own Milky
Way are at far right.
The International Year of Astronomy is the
celebration of the 400th anniversary of Galileo's
first observations with a telescope. f
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Hubble Finds Hidden
Exoplanet in Archival
Data
(NASA/STScI) A powerful, newly refined
image-processing technique may allow
astronomers to discover extrasolar planets that
are possibly lurking in over a decade's worth
of Hubble Space Telescope archival data.
David Lafreniere of the University of
Toronto, Ontario, Canada, has successfully
demonstrated this new strategy for planet
hunting by identifying an exoplanet that went
undetected in Hubble images taken in 1998 with
its Near Infrared Camera and Multi-Object
Spectrometer (NICMOS). In addition to
illustrating the power of new data-processing
techniques, this finding underscores the value
of the Hubble data archive, on which those
new techniques can be used.
The planet, estimated to be at least seven
times Jupiter's mass, was originally discovered
in images taken with the Keck and Gemini
North telescopes in 2007 and 2008. It is the
outermost of three massive planets known to
orbit the dusty young star HR 8799, which is
130 light-years away. NICMOS could not see
the other two planets because its coronagraphic
spot, a device which blots out the glare of the
star, also interferes with observing the two
inner planets.
"We've shown that NICMOS is more powerful
than previously thought for imaging planets,"
says Lafreniere. "Our new image-processing
technique efficiently subtracts the glare from
a star that spills over the coronagraph's edge,
allowing us to see planets that are one-tenth
the brightness of what could be detected
before with Hubble." Lafreniere adapted an
image reconstruction technique that was first
developed for ground-based observatories.
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.

This is an artistic illustration of the giant planet
HR 8799b. The planet was first discovered
in 2007 at the Gemini North observatory. It
was identified in the NICMOS archival data
in a follow-up search of NICMOS archival
data to see if Hubble had also serendipitously
imaged it. The planet is young and hot, at a
temperature of 1500°F. It is slightly larger
than Jupiter and may be at least seven times
more massive. Analysis of the NICMOS data
suggests the planet has water vapor in its atmosphere and is only partially cloud covered.
It is not known if the planet has rings or moons,
but circumplanetary debris is common among
the outer planets of our solar system. [NASA/
ESA/STScI]

Using the new technique, he recovered the
planet in NICMOS observations taken 10
years before the Keck/Gemini discovery. The
Hubble picture not only provides important
confirmation of the planet's existence, it
provides a longer baseline for demonstrating
that the object is in an orbit about the star. "To
get a good determination of the orbit we have
to wait a very long time because the planet is
moving so slowly (it has a 400-year period),"
says Lafreniere. "The 10-year-old Hubble data
take us that much closer to having a precise
measure of the orbit."
NICMOS's view provided new insights
into the physical characteristics of the planet,
too. This was possible because NICMOS
works at near-infrared wavelengths that are
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severely blocked by Earth's atmosphere due
to absorption by water vapor.
"The planet seems to be only partially
cloud covered and we could be detecting the
absorption of water vapor in the atmosphere,"
says Travis Barman of Lowell Observatory,
Flagstaff, Ariz. "The infrared light measured
from the Hubble data is consistent with a
spectrum showing a broad water absorption
feature (at 1.4-1.49 microns), but the level
of absorption seen is lower than it would be
if the photosphere were completely devoid
of dust. Dust clouds can smooth out many
of the spectral features that would otherwise
be there, including water absorption bands,"
Barman says. "Measuring the water absorption
properties will tell us a great deal about the
temperatures and pressures in the atmospheres,
in addition to the cloud coverage. If we can
accurately measure the water absorption
features for the outermost planet around HR
8799, we will learn a great deal about their
atmospheric properties. Hubble, situated well
above the Earth's atmosphere, is excellently
located for such a study."
"During the past 10 years Hubble has been
used to look at over 200 stars with coronagraphy,
looking for planets and disks. We plan to
go back and look at all of those archived
images and see if anything can be detected
that has gone undetected until now," says
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Christian Marois of the Herzberg Institute of
Astrophysics, Victoria, Canada. "We'll need
a baseline of a few years for most objects to
detect Keplerian motion and hence confirm
their status as planets. The hardest part is to
find them in the first place."
If his team sees a companion object to a star
in more than one NICMOS picture, and it
appears to have moved along an orbit, follow-up
observations will be made with ground-based
telescopes. If they see something once but its
brightness and separation from the star would
be reasonable for a planet, they will also do
follow-up observations with ground-based
telescopes.
Taking the image of an exoplanet is not an
easy task. Planets can be billions of times
fainter than the star around which they orbit
and are typically located at separations smaller
than 1/2000th the angular size of the full
moon from their star. The planet recovered
in the NICMOS data is about 100,000 times
fainter than the star when viewed in the
near-infrared.
"Even when using the best telescopes available,
with the best resolution, the light from the
bright star spills out in the area where the
much fainter planets are located, making them
impossible to see. It is essential to subtract
out this bright glare of stellar light from the
image to see faint dots, i.e., planets, that could
be hidden underneath," says Rene Doyon of
the University of Montreal.
The stability of how light is scattered in the
NICMOS camera, called the point spread
function (PSF), is key for using Hubble images
to recover planets. This technique works by
taking images of different stars and combining
them to create a PSF of a star that closely
resembles the star that is being studied for
planets. This requires a reasonably steady
PSF because images of different stars are taken
on different days. Atmospheric conditions
would vary from day-to-day for ground-based
telescopes, but not for a space telescope that
enjoys unprecedented image stability over
repeated visits to a target. f
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Unusual Stellar
Progenitor to a
Supernova
(NASA/STScI) NASA's Hubble Space
Telescope has identified a star that was one
million times brighter than the sun before it
exploded as a supernova in 2005. According
to current theories of stellar evolution, the star
should not have self-destructed so early in its life.
"This might mean that we are fundamentally
wrong about the evolution of massive stars,
and that theories need revising," says Avishay
Gal-Yam of the Weizmann Institute of Science,
Rehovot, Israel.
The doomed star, which is estimated to have
had about 100 times our sun's mass, was not
mature enough, according to theory, to have
evolved a massive iron core of nuclear fusion
ash. This is the prerequisite for a core implosion
that triggers a supernova blast.
The finding appeared recently in the online
version of Nature Magazine.
The explosion, called supernova SN 2005gl,
was seen in the barred-spiral galaxy NGC 266
on October 5, 2005. Pre-explosion pictures
from the Hubble archive, taken in 1997, reveal
the progenitor as a very luminous point source
with an absolute visual magnitude of -10.3.
The progenitor was so bright that it probably
belonged to a class of stars called Luminous
Blue Variables (LBVs), "because no other
type of star is as intrinsically brilliant," says
Gal-Yam. As an LBV-class star evolves it sheds

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.

much of its mass through a violent stellar
wind. Only at that point does it develop a
large iron core and ultimately explodes as a
core-collapse supernova.
Extremely massive and luminous stars
topping 100 solar masses, such as Eta Carinae
in our own Milky Way Galaxy, are expected
to lose their entire hydrogen envelopes prior
to their ultimate explosions as supernovae.
"These observations demonstrate that many
details in the evolution and fate of LBVs
remain a mystery. We should continue to
keep an eye on Eta Carinae, it may surprise
us yet again," says supernova expert Mario
Livio of the Space Telescope Science Institute,
Baltimore, Md.
"The progenitor identification shows that,
at least in some cases, massive stars explode
before losing most of their hydrogen envelope,
suggesting that the evolution of the core and
the evolution of the envelope are less coupled
than previously thought, a finding which may
require a revision of stellar evolution theory,"
says co-author Douglas Leonard from San
Diego State University, Calif.
One possibility is that the progenitor to SN
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2005gl was really a pair of stars, a binary system
that merged. This would have stoked nuclear
reactions to brighten the star enormously,
making it look more luminous and less evolved
than it really is. "This also leaves open the
question that there may be other mechanisms
for triggering supernova explosions," says
Gal-Yam. "We may be missing something very
basic in understanding how a superluminous
star goes through mass loss."
Gal-Yam reports that the observation
revealed that only a small part of the star's
mass was flung off in the explosion. Most of
the material, says Gal-Yam, was drawn into
the collapsing core that has probably become
a black hole estimated to be at least 10 to 15
solar masses.
Gal-Yam and Leonard located the progenitor
in archival images of NGC 266 taken in 1997.
It was easily identifiable only because it is so
superluminous. Only Hubble could clearly
resolve it at such a great distance.
The team then used the Keck telescope to
precisely locate the supernova on the outer
arm of the galaxy. A follow-up observation
with Hubble in 2007 unequivocally showed
that the superluminous star was gone. To
make sure the new observation was consistent
with the 1997 archival image, the astronomers
used the same Hubble camera used in 1997,
the Wide Field Planetary Camera 2.
Finding archival images of stars before
the stars explode as supernovae isn't an easy
task. Several other supernova progenitor
candidates have been reported prior to the
Hubble observation. The only other absolutely
indisputable progenitor, however, was the blue
supergiant progenitor to SN 1987A. In the case
of SN 1987A, it was thought that the progenitor
star was once a red supergiant and at a later
stage evolved back to blue supergiant status.
This led to a major reworking of supernova
theory. The progenitor star observed by
Gal-Yam is too massive to have gone through
such an oscillation to the red giant stage, so
yet another new explanation is required, he
says. f
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Hearts of Galaxies
Close in for Cosmic
Train Wreck
(NASA/SSC) A new image from NASA's
Spitzer Space Telescope offers a rare view of an
imminent collision between the cores of two
merging galaxies, each powered by a black hole
with millions of times the mass of the sun.
The galactic cores are in a single, tangled
galaxy called NGC 6240, located 400-million
light years away in the constellation Ophiuchus.
Millions of years ago, each core was the dense
center of its own galaxy before the two galaxies
collided and ripped each other apart. Now,
these cores are approaching each other at
tremendous speeds and preparing for the final
cataclysmic collision. They will crash into
each other in a few million years, a relatively
short period on a galactic timescale.
The spectacular image combines visible
light from NASA's Hubble Space Telescope
and infrared light from Spitzer. It catches the
two galaxies during a rare, short-lived phase
of their evolution, when both cores of the
interacting galaxies are still visible but closing
in on each other fast.
"One of the most exciting things about
the image is that this object is unique," said
Stephanie Bush of the Harvard-Smithsonian
Center for Astrophysics, Cambridge, Mass.,
lead author of a new paper describing the
observation in an upcoming issue of the
Astrophysical Journal. "Merging is a quick
process, especially when you get to the train
wreck that is happening. There just aren't

The Las Vegas
Astronomical Society
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many galactic mergers at this stage in the
nearby universe."
NGC 6240 is already putting out huge
amounts of infrared light, an indication that a
burst of star formation is underway. The extra
infrared radiation is common in interacting
galaxies; as the two galaxies interact, dust and
gas swept up by the collision form a burst of
new stars that give off infrared light. Such
galaxies are called luminous infrared galaxies.
Spitzer's infrared array camera can image
the extra heat from newly formed stars, even
though their visible light is obscured by thick
dust clouds around them.
The blob-like shape of the galaxy is due
to the sustained violence of the collision.
Streams of millions of stars are being ripped
off the galaxy, forming wispy "tidal tails" that
lead off NGC 6240 in several directions. But
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things are about to get even
more violent as the main
event approaches and the
two galactic cores meld
into one.
In the center of NGC
6240, the two black holes
in the cores will whip up
a frenzy of radiation as
they careen towards one
another head-on, likely
transforming the galaxy
into a monster known as
an ultra-luminous infrared
galaxy, thousands of times
as bright in infrared as our
Milky Way.
Another fascinating
aspect of this rare object
is that no two galactic
mergers are the same. "Not
only are there few objects
at this stage, but each
object is unique because
it came from different
progenitor galaxies," said
Bush. "These observations
give us another layer of
information about this galaxy, and galactic
mergers in general."
Infrared light taken by Spitzer's infrared array
camera at 3.6 and 8.8 microns (red) shows
cold dust and radiation from star formation;
visible light from Hubble (green and blue)
shows hot gas and stars.
Other authors of this paper include Zhong
Wang, Margarita Karovska and Giovanni
Fazio, all of the Harvard-Smithsonian Center
for Astrophysics. NASA's Jet Propulsion
Laboratory, Pasadena, Calif., manages the
Spitzer Space Telescope mission for NASA's
Science Mission Directorate, Washington.
Science operations are conducted at the Spitzer
Science Center at the California Institute of
Technology, also in Pasadena. Caltech manages
JPL for NASA. f
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A Young Pulsar Shows
its Hand
(NASA/CXC) A small, dense object only
twelve miles in diameter is responsible for
this beautiful X-ray nebula that spans 150
light years. At the center of this image made
by NASA's Chandra X-ray Observatory is a
very young and powerful pulsar, known as
PSR B1509-58, or B1509 for short. The pulsar
is a rapidly spinning neutron star which is
spewing energy out into the space around it
to create complex and intriguing structures,
including one that resembles a large cosmic
hand. In this image, the lowest energy X-rays
that Chandra detects are red, the medium
range is green, and the most energetic ones are
colored blue. Astronomers think that B1509
is about 1700 years old and is located about
17,000 light years away.
Neutron stars are created when massive
stars run out of fuel and collapse. B1509 is
spinning completely around almost 7 times
every second and is releasing energy into its
environment at a prodigious rate, presumably
because it has an intense magnetic field at
its surface, estimated to be 15 trillion times
stronger than the Earth's magnetic field.
The combination of rapid rotation and
ultra-strong magnetic field makes B1509
one of the most powerful electromagnetic
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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.
generators in the Galaxy. This generator drives
an energetic wind of electrons and ions away
from the neutron star. As the electrons move
through the magnetized nebula, they radiate
away their energy and create the elaborate
nebula seen by Chandra.
In the innermost regions, a faint circle
surrounds the pulsar, and marks the spot
where the wind is rapidly decelerated by the
slowly expanding nebula. In this way, B1509
shares some striking similarities to the famous
Crab Nebula. However B1509's nebula is 15
times wider than the Crab's diameter of 10
light years.
Finger-like structures extend to the north,
apparently energizing knots of material in a
neighboring gas cloud known as RCW 89. The
transfer of energy from the wind to these knots
makes them glow brightly in X-rays (orange
and red features to the upper right). The
temperature in this region appears to vary in a
circular pattern around this ring of emission,
suggesting that the pulsar may be precessing
like a spinning top and sweeping an energizing
beam around the gas in RCW 89. f
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Cool Stars Have
Different Mix of LifeForming Chemicals

June

Pascucci, lead author of the new study from
Johns Hopkins University, Baltimore, Md.
The study appeared in the April 10 issue of
the Astrophysical Journal.
Young stars are born inside cocoons of dust
and gas, which eventually flatten to disks.
Dust and gas in the disks provide the raw
material from which planets form. Scientists
think the molecules making up the primordial
ooze of life on Earth might have formed in
such a disk. Prebiotic molecules, such as
adenine, are thought to have rained down to
our young planet via meteorites that crashed

(NASA/SSC) Life on Earth is thought to
have arisen from a hot soup of chemicals.
Does this same soup exist on planets around
other stars? A new study from NASA's Spitzer
Space Telescope hints that planets around stars
cooler than our sun might possess a different
mix of potentially life-forming, or "prebiotic,"
chemicals.
Astronomers used Spitzer to
look for a prebiotic chemical,
called hydrogen cyanide, in
the planet-forming material
swirling around different types
of stars. Hydrogen cyanide is a
component of adenine, which is
a basic element of DNA. DNA
can be found in every living
organism on Earth.
The researchers detected
hydrogen cyanide molecules
in disks circling yellow stars
like our sun, but found none
around cooler and smaller stars,
such as the reddish-colored
"M-dwarfs" and "brown dwarfs" common on the surface.
throughout the universe.
"It is plausible that life on Earth was kick"Prebiotic chemistry may unfold differently started by a rich supply of molecules delivered
on planets around cool stars," said Ilaria from space," said Pascucci.
Could the same life-generating steps take
place around other stars? Pascucci and her
colleagues addressed this question by examining
the planet-forming disks around 17 cool
and 44 sun-like stars using Spitzer's infrared
The ASN normally meets on the 2nd
spectrograph, an instrument that breaks light
Tuesday of each month at 6:30 pm at
apart, revealing signatures of chemicals. The
the Fleischmann Planetarium.
stars are all about one to three million years
Call 775-324-4814 for information.
old, an age when planets are thought to be
http://www.astronomynv.org/
growing. The astronomers specifically looked
The ASN has a Las Vegas Chapter.
for ratios of hydrogen cyanide to a baseline
For information see:
molecule, acetylene.
http://vegas.astronomynv.org/
They found that the cool stars, both the

The Astronomical
Society of Nevada
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M-dwarf stars and brown dwarfs, showed no
hydrogen cyanide at all, while 30 percent of the
sun-like stars did. "Perhaps ultraviolet light,
which is much stronger around the sun-like
stars, may drive a higher production of the
hydrogen cyanide," said Pascucci.
The team did detect their baseline molecule,
acetylene, around the cool stars, demonstrating
that the experiment worked. This is the first
time that any kind of molecule has been spotted
in the disks around cool stars.
The findings have implications for planets
that have recently been discovered around
M-dwarf stars. Some of these planets are
thought to be large versions of Earth, the socalled super Earths, but so far none of them
are believed to orbit in the habitable zone,
where water would be liquid. If such a planet
is discovered, could it sustain life?
Astronomers aren't sure. M-dwarfs have
extreme magnetic outbursts that could be
disruptive to developing life. But, with the new
Spitzer results, they have another piece of data
to consider: these planets might be deficient
in hydrogen cyanide, a molecule thought to
have eventually become a part of us.
Said Douglas Hudgins, the Spitzer program
scientist at NASA Headquarters, Washington,
"Although scientists have long been aware that
the tumultuous nature of many cool stars
might present a significant challenge for the
development of life, this result begs an even
more fundamental question: Do cool star
systems even contain the necessary ingredients
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admission for family.
Star Cluster ($200) - year large credit, free
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Galaxy ($500) - year unshared credit, free
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for the formation of life? If the answer is no
then questions about life around cool stars
become moot."
Other authors include Daniel Apai of the
Space Telescope Science Institute; Kevin
Luhman of Pennsylvania State University;
Thomas Henning and Jeroen Bouwman of the
Max Planck Institute for Astronomy; Michael
Meyer of the University of Arizona; Fred Lahuis
of the SRON Netherlands Institute for Space
Research; and Antonella Natta of the Arcetri
Astrophysical Observatory. f
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Spectacular Flaring
in Gas Jet from M87's
Black Hole
(NASA/STScI) A flare-up in a jet of matter
blasting from a monster black hole is giving
astronomers an incredible light show.
The outburst is coming from a blob of
matter, called HST-1, embedded in the jet, a
powerful narrow beam of hot gas produced
by a supermassive black hole residing in the
core of the giant elliptical galaxy M87. HST-1
is so bright that it is outshining even M87's
brilliant core, whose monster black hole is one
of the most massive yet discovered.
The glowing gas clump
has taken astronomers
on a rollercoaster ride of
suspense. Astronomers
watched HST-1 brighten
steadily for several years,
then fade, and then
brighten again. They say
it's hard to predict what
will happen next.
NASA's Hubble Space
Telescope has been
following the surprising
activity for seven years, providing the most
detailed ultraviolet-light view of the event.
Other telescopes have been monitoring HST1 in other wavelengths, including radio and
X-rays. The Chandra X-ray Observatory was
the first to report the brightening in 2000.
HST-1 was first discovered and named by
Hubble astronomers in 1999.
"I did not expect the jet in M87 or any
other jet powered by accretion onto a black
hole to increase in brightness in the way that
this jet does," says astronomer Juan Madrid
of McMaster University, who conducted the
Hubble study. "It grew 90 times brighter than
normal. But the question is, does this happen
to every single jet or active nucleus, or are we
seeing some odd behavior from M87?"
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Hubble gives astronomers a unique nearultraviolet view of the flare that cannot be
accomplished with ground-based telescopes.
"Hubble's sharp vision allows it to resolve
HST-1 and separate it from the black hole,"
Madrid explains.
Despite the many observations by Hubble
and other telescopes, astronomers are not sure
what is causing the brightening. One of the
simplest explanations is that the jet is hitting
a dust lane or gas cloud and then glows due
to the collision. Another possibility is that the
jet's magnetic field lines are squeezed together,
unleashing a large amount of energy. This
phenomenon is similar to how solar flares
develop on the Sun and is even a mechanism
for creating Earth's auroras.
The disk around a
rapidly spinning black
hole has magnetic field
lines that entrap ionized
gas falling toward the
black hole. These
particles, along with
radiation, flow rapidly
away from the black hole
along the magnetic field
lines. The rotational
energy of the spinning
accretion disk adds
momentum to the outflowing jet.
Madrid assembled seven years' worth of
Hubble archival images of the jet to capture
changes in the HST-1's behavior over time.
Hubble's view of the event. Some of the images
came from observing programs that studied
the galaxy, but not the jet.
"By watching the outburst over several years,
I was able to follow the brightness and see the
evolution of the flare over time," Madrid says.
"We are lucky to have telescopes like Hubble
and Chandra, because without them we would
see the increase in brightness in the core of
M87, but we would not know where it was
coming from."
The study's results are published in the April
2009 issue of the Astronomical Journal. f
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Month in
History
June
1: Commander John Ross of the Royal Navy
located the north magnetic pole in 1831.
2: Surveyor 1 was the first U.S. spacecraft to
land softly on the moon in 1966.
3: The first U.S. space walk was accomplished
by astronaut Ed White on Gemini 4 1965.
White was outside the Gemini capsule for
22 minutes.
6: When Soyuz 11 was launched into earth
orbit in 1971, it became the first spacecraft
to carry a human crew to an orbiting space
station (Salyut 1).
8: The first free flight of the hypersonic
research craft X-15 in 1957. The craft was
dropped from under the wing of a B-52
for an unpowered glide test.
9: In 1931, the American Robert Goddard
patented the first rocket powered aircraft
design.
11: In 1985, the two Soviet Vega spacecraft were
the first to use balloons in the investigation
of the atmosphere of another world during
a flyby of Venus on their way to Comet
Halley.
13: Pioneer 10 launched March 2, 1972, became
the first man-made object to cross the orbit
of Pluto, then considered the most distant
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planet, in 1983.
16: Valentina Tereshkova, aboard Vostok 6,
became the first woman in space in 1963. She
is also the only woman to solo in space.
18: Sally Ride became the first American
woman in space in 1983, twenty years after
Valentina Tereshkova. See June 16.
20: The first liquid fueled rocket plane,
the Heinkel He-176, flew in Germany in
1939.
22: Charon, the moon of Pluto, was discovered
by James Christy of the U. S. Naval
Observatory in 1978.
23: The three man crew of Soyuz 11, the first
crew to successfully visit a space station in
orbit (Salyut 1), died during reentry due
to a hatch failure that resulted in a loss of
cabin pressure. See June 6.
25: Hermann Oberth, who was instrumental
in the development of theories and hardware
for rocket flight in the 1920’s and 30’s was
born on this date in 1894.
26: Charles Messier, famous French comet
seeker and creator of the Messier Catalog,
was born on this date in 1730. He helped
to establish the tradition of naming comets
for their discovers.
27: The X-15 rocket plane set an atmospheric
speed record of 6,606 km/hr (4,105 mi/
hr) in 1962.
29: George Ellery Hale, the moving force
behind the development of the then largest
telescope in the world at four different
times, was born in 1868. The five meter
telescope on Palomar Mountain is named
in his honor. 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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June

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

Planet
Constellation
Transit
Pluto
Sagittarius
1:15 am (36°)
Ceres
Leo
6:13 pm (70°)
Eris
Cetus
8:46 am (50°)
MakeMake Coma Berenices 7:30 pm (83°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
8:39 am (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.
The Planets
Pluto usually requires a telescope of at least
Mercury. Mercury is in the morning sky rising 12" diameter. Dwarf planets beyond the orbit
before the sun. Greatest western elongation of Neptune can also be referred to as Plutoids.
(23°) occurs on June 13.
Eris ("EE-ris"), MakeMake (mah-keh-mahVenus. Venus is in the east before sunrise. It keh) and Haumea, like most Plutoids, require
will be prominent in the morning sky until a professional sized telescope. Transit times
Autumn. Greatest western elongation (46°) and altitudes (from Las Vegas) are when the
object is at its highest in the southern sky.
occurs on June 5.
Each will appear slightly lower in the sky
Mars. Mars, in Aries, is rising in the east from Reno. f
at about the same time as Venus. Look
for Mars, Venus and the waning crescent
The Moon
moon low in the eastern sky before sunrise
Each day the moon rises about one hour
on June 19.
later than the day before. The New Moon (not
Jupiter. Jupiter, near the Capricornus-Aquarius visible) is in the direction of the sun and rises
border, is rising in the east shortly before and sets with the sun. The first quarter moon
midnight. Look for the waning gibbous rises at about noon and sets near midnight.
moon just above Jupiter in the late evening The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
sky on June 13.
last quarter moon rises near midnight and
Saturn. Saturn, in the constellation of Leo, sets near noon. Perigee is when the moon is
is in the south after sunset. Look for the closest to the earth and apogee is when it is
waxing crescent moon to the left of Saturn farthest. The distance varies by ±6% from
on the evening of June 27.
the average.
Uranus. Uranus, in Pisces is rising in the
First quarter May 30
8:22 pm pdt
east near midnight. Look for it 6° degrees
Full Moon
Jun. 7
11:12 am
south of the waning crescent moon on the
Last quarter Jun. 15
3:15 pm
morning of June 16.
New Moon Jun. 22 12:35 pm
Neptune. Neptune, in Capricornus, can now
First quarter Jun. 29
4:28 am
be observed in the early morning sky low
Perigee
May 25
8:45 pm pdt
in the east before sunrise. It is near in
Apogee
Jun. 10
9:05 am
direction to Jupiter having come within
less than half a degree on May 25.
Perigee
Jun. 23
3:40 am
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2009
The Sun

Date
Jun. 1
Jun. 4
Jun. 7
Jun. 10
Jun. 13
Jun. 16
Jun. 19
Jun. 22
Jun. 25
Jun. 28
Jun. 30

Las Vegas

Sunrise
5:25 am pdt
5:24
5:23
5:23
5:23
5:23
5:23
5:24
5:25
5:26
5:27

Sunset
7:53 pm pdt
7:54
7:56
7:58
7:59
8:00
8:01
8:01
8:02
8:02
8:02
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The Sun

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

Summer Solstice
As the earth revolves around the sun, its
north pole is tilted alternately towards and
away from the sun. The date when the north
pole is tilted most directly towards the sun is
called the summer solstice. This year it occurs
on June 20 at 10:46 pm pdt.
Because of the 23H degree tilt of the earth’s
axis of rotation (here
Winter
tilted away from the
observer), the daily
path of the sun varies
during the year. In the
Spring
summer, the sun rises
north of east, climbs
high in the southern
sky at midday, and sets
north of west. Days are long and nights are
short. In the winter, when the north pole is
tilted away from the sun, days are short and
nights are long. The sun rises south of east,
stays low in the southern sky at midday, and
sets south of west.
On the summer solstice, the sun rises
at its northernmost position along the
eastern horizon and sets at its northernmost
position along the western horizon. Many
ancient civilizations used observation of
this phenomenon to keep their calendars
from drifting, and one of the more obvious

Date
Jun. 1
Jun. 4
Jun. 7
Jun. 10
Jun. 13
Jun. 16
Jun. 19
Jun. 22
Jun. 25
Jun. 28
Jun. 30

Reno

Sunrise
5:34 am pdt
5:33
5:32
5:32
5:31
5:31
5:32
5:32
5:33
5:34
5:35

Sunset
8:21 pm pdt
8:23
8:25
8:26
8:28
8:29
8:30
8:30
8:31
8:31
8:30

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

things Stonehenge was built for was to keep
calendars accurate.
The number of hours of daylight is greatest
on the solstice, being 14H hours for Las Vegas
(about 15 hours for Reno). This also marks
the shortest night of the year with only 9H
hours at Las Vegas (about 9 hours for Reno).
If you notice the sunrise and sunset table on
this page, you’ll find that solstice, though,
is not the date of the
earliest sunrise, nor of
the latest sunset. The
difference is caused
Fall
by the solstice being
measured with respect
to the center of the sun
Summer and the rise and set times
being measured from the
upper limb of the sun.
The high angle of the noon sun increases
the efficiency with which the sun heats the
ground. Combined with long days and short
nights, this is why the summer months are
hot in our region. The opposite occurs in the
winter, producing cold weather. The reason
our hottest part of summer and coldest part of
winter come some weeks after the solstices is
that the temperature of the planet is somewhat
buffered by the thermal lag of the surface,
which takes a while to warm up in summer
and cool down in winter. f

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/

