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1,091 New Kepler
Planet Candidates

(NASA/ARC) 1,091 new transiting planet
candidates have emerged from analysis of Kepler
spacecraft data spanning May 2009 to September
2010, bringing the total count to 2,321 Kepler
planet candidates orbiting 1,790 host stars. A
clear trend toward smaller planets at longer
orbital periods is evident with each new catalog
release. This suggests that Earth-size planets
in the habitable zone are forthcoming if, indeed,
such planets are
abundant.
T he largest
increases in
planet candidates
in the current
release are for
the smallest ones.
The cumulative
catalog now
contains over 200
Earth-size planet
candidates and
more than 900
that are smaller
than twice Earth-size (super-Earths), a 197%
increase (compared to a 52% increase in number
of candidates larger than 2 Earth radii).
There is 123% increase in planet candidates
with orbital periods (time taken to orbit the
star) greater than of 50-days versus 85% for
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candidate periods less than 50-days.
Of the 46 planet candidates found in the
habitable zone (where liquid water could
exist), 10 are near-Earth-size. The gains in
smaller size and longer period candidates are
larger than expected and indicate significant
improvements the Kepler data analysis software.
The fraction of host stars with multiple
candidates has grown from 17% to 20%.
The previously found dearth of short-orbitalperiod giant planets in multiple systems is still
evident in the new planet candidate catalog.
Needless to say, the unfolding story of Kepler
planet candidates has major implications for
theories of planetary system formation.
The data for identifying Kepler planet
candidates is in the form of exquisitely precise
measurement of star brightness which decreases
by a minuscule amount when a planet moves in
front of (transits)
the star. So precise
is the data that
even small planets
that block even
less than 1/100
of 1% of the
star's brightness
can be detected.
In the process
of identifying
the new planet
candidates, nearly
five thousand
periodic transitlike signals are vetted against known
phenomena that could masquerade as transits
(false positives). The most common false
positives are associated with eclipsing binary
stars (two stars orbiting each other and regularly
blocking each others light). f
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NASA Mars Orbiter
Catches Twister In
Action
(NASA/JPL) An afternoon whirlwind on
Mars lofts a twisting column of dust more
than half a mile (800 meters) high in an image
from the High Resolution Imaging Science
Experiment (HiRISE) camera on NASA's
Mars Reconnaissance Orbiter.
HiRISE captured the image on Feb. 16, 2012,
while the orbiter passed over the Amazonis
Planitia region of northern Mars. In the area
observed, paths of many previous whirlwinds,
or dust devils, are visible as streaks on the
dusty surface.
The active
dust de v il
d i s p l ays a
delicate arc
produced by
a wester ly
b r e e z e
partway up
its height. The
dust plume is
about 30 yards
or meters in
diameter.
The image
w a s t a ke n
during the time of Martian year when that
planet is farthest from the sun. Just as on
Earth, winds on Mars are powered by solar
heating. Exposure to the sun's rays declines
during this season, yet even now, dust devils
act relentlessly to clean the surface of freshly
deposited dust, a little at a time.
Dust devils occur on Earth as well as on Mars.
They are spinning columns of air, made visible
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium
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by the dust they pull off the ground. Unlike
a tornado, a dust devil typically forms on a
clear day when the ground is heated by the
sun, warming the air just above the ground.
As heated air near the surface rises quickly
through a small pocket of cooler air above
it, the air may begin to rotate, if conditions
are just right.
The Mars Reconnaissance Orbiter has been
examining Mars with six science instruments
since 2006. Now in an extended mission, the
orbiter continues to provide insights into
the planet's ancient environments and how
processes such as wind, meteorite impacts and
seasonal frosts continue to affect the Martian
surface today. This mission has returned
more data about Mars than all other orbital
and surface
missions
combined.
M o r e
than 21,700
images taken
by HiRISE
are available
for viewing
on
the
instrument
t e a m ' s
website:
edu.

http://hirise.
lpl.arizona.

Each observation by this telescopic
camera covers several square miles, or square
kilometers, and can reveal features as small
as a desk.
HiRISE is operated by the University of
Arizona, Tucson. The instrument was built by
Ball Aerospace & Technologies Corp., Boulder,
Colo. The Mars Reconnaissance Orbiter Project
and the Mars Exploration Rover Project are
managed by the Jet Propulsion Laboratory,
Pasadena, Calif., for NASA's Science Mission
Directorate, Washington. JPL is a division of
the California Institute of Technology, also in
Pasadena. Lockheed Martin Space Systems,
Denver, built the orbiter. f
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Earth’s Magnetic
Field Provides Vital
Protection
(NASA/ESA) A chance alignment of planets
during a passing gust of the solar wind has
allowed scientists to compare the protective
effects of Earth’s magnetic field with that of
Mars’ naked atmosphere. The result is clear:
Earth’s magnetic field is vital for keeping our
atmosphere in place.
The alignment took place on 6 January
2008. Using ESA’s Cluster and Mars Express
missions to provide data from Earth and Mars,
respectively, scientists compared the loss of
oxygen from the two planets’ atmospheres as
the same stream of solar wind hit them. This
allowed a direct evaluation of the effectiveness
of Earth’s magnetic field in protecting our
atmosphere.
They found that while the pressure of the
solar wind increased at each planet by similar
amounts, the increase in the rate of loss of
martian oxygen was ten times that of Earth’s
increase.
Such a difference would have a dramatic
impact over billions of years, leading to large
losses of the martian atmosphere, perhaps
explaining or at least contributing to its current
tenuous state.
The result proves the efficacy of Earth’s
magnetic field in deflecting the solar wind
and protecting our atmosphere.
“The shielding effect of the magnetic field is
easy to understand and to prove in computer
simulations, thus it has become the default
explanation,” says Yong Wei from the MaxPlanck-Institut für Sonnensystemforschung,
Germany, who led the study.
Now, by making measurements during a
planetary alignment when the two planets
were being hit by exactly the same part of the
solar wind, the team have proved it in reality.
They now hope to extend their work by
incorporating data from ESA’s Venus Express

Artist's concept. Distances between Venus,
Earth, Mars and Sun not to scale.

spacecraft, which also carries a sensor that can
measure the loss of its atmosphere.
Venus will provide an important new
perspective on the issue because like Mars, it has
no global magnetic field, yet it is similar in size
to Earth and has a much thicker atmosphere.
It will therefore provide unique data to help
place the Earth and Mars results in context.
There are a number of upcoming planetary
alignments that will provide good opportunities
for such studies.
“For the next few months there is a good
alignment between the Sun, Earth, Venus
and Mars, and observations made by many
spacecraft, including Mars Express, Venus
Express and NASA’s STEREO solar observatory,
will be analysed together,” says Olivier Witasse,
ESA Mars Express Project Scientist.
Cluster will continue to play an important
role in these studies, too. It is the only mission
in near-Earth space capable of taking such
measurements.
In addition, scientists are keen to observe
how the increase in solar activity associated
with the current solar cycle may affect the loss
of atmospheric particles from all three planets.
“The European family of Solar System
missions, with their unique observational
capabilities, will play a vital role in studying this
behavior during the approaching maximum
in solar activity,” says Matt Taylor, ESA Cluster
Project Scientist. f
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Dawn Sees New
Surface Features on
Giant Asteroid
(NASA/JPL) NASA's Dawn spacecraft has
revealed unexpected details on the surface
of the giant asteroid Vesta. New images and
data highlight the diversity of Vesta's surface
and reveal unusual geologic features, some of
which were never previously seen on asteroids.
These results were discussed recently at the
Lunar and Planetary Science Conference at
The Woodlands, Texas.
Vesta is one of the brightest objects in the
solar system and the only asteroid in the socalled main belt between Mars and Jupiter
visible to the naked eye from Earth. Dawn has
found that some areas on Vesta can be nearly
twice as bright as others, revealing clues about
the asteroid's history.
"Our analysis finds this bright material
originates from Vesta and has undergone
little change since the formation of Vesta
over 4 billion years ago," said Jian-Yang Li, a
Dawn participating scientist at the University
of Maryland, College Park. "We're eager to
learn more about what minerals make up this
material and how the present Vesta surface

In this image from NASA's Dawn spacecraft,
bright material extends out from the crater
Canuleia on Vesta. The bright material appears
to have been thrown out of the crater during
the impact that created it. [NASA/JPL-Caltech/
UCLA/MPS/DLR/IDA/UMD]

This image, made from data obtained by
NASA's Dawn spacecraft, shows a perspective
view of a layered young crater in the Rheasilvia
basin at Vesta. [NASA/JPL-Caltech/UCLA/
MPS/DLR/IDA/PSI]

came to be."
Bright areas appear everywhere on Vesta but
are most predominant in and around craters.
The areas vary from several hundred feet to
around 10 miles (16 kilometers) across. Rocks
crashing into the surface of Vesta seem to have
exposed and spread this bright material. This
impact process may have mixed the bright
material with darker surface material.
While scientists had seen some brightness
variations in previous images of Vesta from
NASA's Hubble Space Telescope, Dawn scientists
also did not expect such a wide variety of
distinct dark deposits across its surface. The
dark materials on Vesta can appear dark gray,
brown and red. They sometimes appear as
small, well-defined deposits around impact
craters. They also can appear as larger
regional deposits, like those surrounding the
impact craters scientists have nicknamed the
"snowman."
"One of the surprises was the dark material is
not randomly distributed," said David Williams,
a Dawn participating scientist at Arizona State
University, Tempe. "This suggests underlying
geology determines where it occurs."
The dark materials seem to be related
to impacts and their aftermath. Scientists
theorize carbon-rich asteroids could have hit
Vesta at speeds low enough to produce some
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The interplay of bright and dark material at
the rim of Marcia crater on Vesta is visible
in this image mosaic taken by NASA's Dawn
spacecraft. [NASA/JPL-Caltech/UCLA/MPS/
DLR/IDA/LPI/ASU]

of the smaller deposits without blasting away
the surface.
Higher-speed asteroids also could have hit
Vesta's surface and melted the volcanic basaltic
crust, darkening existing surface material.
That melted conglomeration appears in the
walls and floors of impact craters, on hills and
ridges, and underneath brighter, more recent
material called ejecta, which is material thrown
out from a space rock impact.
Vesta's dark materials suggest the giant
asteroid may preserve ancient materials from
the asteroid belt and beyond, possibly from
the birth of the solar system.
"Some of these past collisions were so intense
they melted the surface," said Brett Denevi,
a Dawn participating scientist at the Johns
Hopkins University Applied Physics Laboratory
in Laurel, Md. "Dawn's ability to image the
melt marks a unique find. Melting events like
these were suspected, but never before seen
on an asteroid."
Dawn launched in September 2007. It
will reach its second destination, Ceres, in
February 2015.
"Dawn's ambitious exploration of Vesta has
been going beautifully," said Marc Rayman,
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Dawn chief engineer at NASA's Jet Propulsion
Laboratory in Pasadena, Calif. "As we continue
to gather a bounty of data, it is thrilling to
reveal fascinating alien landscapes."
Dawn's mission is managed by JPL for NASA's
Science Mission Directorate in Washington.
Dawn is a project of the directorate's Discovery
Program, managed by NASA's Marshall Space
Flight Center in Huntsville, Ala. UCLA is
responsible for overall Dawn mission science.
Orbital Sciences Corp. in Dulles, Va., designed
and built the spacecraft. The German Aerospace
Center, the Max Planck Institute for Solar
System Research, the Italian Space Agency and
the Italian National Astrophysical Institute are
international partners on the mission team.
JPL is managed for NASA by the California
Institute of Technology in Pasadena. f

This image from NASA's Dawn spacecraft
shows a young crater on Vesta that is 9 miles
in diameter. [NASA/JPL-Caltech/UCLA/MPS/
DLR/IDA]

The Astronomical
Society of Nevada

The ASN normally meets on the 2nd
Tuesday of each month at 6:30 pm at
the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/
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Apollo 11: 'A Stark
Beauty All Its Own'
(NASA) This image of the Apollo 11 landing
site captured from just 15 miles above the
surface provides LRO's best look yet at
humanity’s first venture to another world.
When Neil Armstrong took his famous first
steps onto the lunar surface, he kicked around
the soil. “Yes, the surface is fine and powdery.”
Gazing at the flat horizon, he took in the view.
“Isn’t that something! Magnificent sight out
here.” After collecting a contingency sample
Neil looked around and observed, "it has a stark
beauty all its own. It's like much of the high
desert of the United States. It's different, but
it's very pretty out here." A few minutes later
Buzz Aldrin descended the ladder and joined
Neil on the surface of the Moon!
You can see the remnants of
their first steps as dark regions
around the Lunar Module (LM)
and in dark tracks that lead to the
scientific experiments the astronauts
set up on the surface. The Passive
Seismic Experiment Package (PSEP)
provided the first lunar seismic data,
returning data for three weeks after
the astronauts left, and the Laser
Ranging RetroReflector (LRRR)
allows precise measurements to
be collected to this day. You can
even spot the discarded cover of
the LRRR.
Another trail leads toward Little
West crater around 165 feet to
the east of the LM. This was an
unplanned excursion near the end of
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the two and a half hours spent on the surface.
Armstrong ran over to get a look inside the
crater, and this was the farthest either astronaut
ventured from the landing site. Compared to
Apollo 12 and 14, which allowed for more time
on the surface, and Apollo 15, 16, and 17, which
had the benefit of a Lunar Roving Vehicle,
Armstrong and Aldrin's surface activities were
quite restricted. Their tracks cover less area
than a typical city block!
Not only was the landscape a place of "stark
beauty", but also the source of rocks that
revealed the Moon’s fiery past for the first
time. The samples showed that the Apollo
11 landing site in Mare Tranquillitatis was
once the site of volcanic activity, and the
flat surface that afforded such an incredible
vista was due to broad, thin flows of lava that
flooded the region. f
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NASA's Kepler
Mission Awarded
Mission Extension
(NASA/ARC) NASA's Kepler mission has
been approved for extension through fiscal
year 2016 based on a recommendation from
the Agency’s Senior Review of its operating
missions. The extension provides four
additional years to find Earth-size planets in
the habitable zone, the region in a planetary
system where liquid water could exist on the
surface of an orbiting planet, around sun-like
stars in our galaxy.

"Kepler has revolutionized our understanding
of exoplanets and the study of stellar seismology
and variability," said Roger Hunter, Kepler
project manager at NASA Ames Research
Center, Moffett Field, Calif. "There is currently
no other mission in development that can
replace or surpass the precision of Kepler. This
extended mission will afford Kepler a unique
opportunity to rewrite our understanding of
the galaxy and our place in it."
Launched in March 2009, the Kepler spacecraft
identifies planet candidates by repeatedly
measuring the tiny change in brightness of
more than 150,000 stars to detect when a
planet transits the face of the star. The size of
the planet can be derived from these periodic
dips in brightness. At least three transits are
required to verify a signal as a planet.
"Kepler offers a new technical capability,
opening a new measurement parameter space,
and as often happens with such developments,
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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.
that has led to unexpected results…. There
has been a continuous stream of new findings
- the assimilation and exploitation of new
opportunities is just beginning," as stated by the
committee in the 2012 Senior Review report.
The mission's discoveries beyond our solar
system include the first unquestionably rocky
planet; the first multiple-transiting planet
system; the first small planet in the habitable
zone; the first Earth-size planets; the smallest
Mars-size planets; and the confirmation of a
new class of double-star planetary systems.
Ames Research Center manages Kepler's
ground system development, mission
operations and science data analysis. NASA’s
Jet Propulsion Laboratory, managed the Kepler
mission's development.
Ball Aerospace and Technologies Corp.,
developed the Kepler flight system and supports
mission operations with the Laboratory for
Atmospheric and Space Physics at the University
of Colorado.
The Space Telescope Science Institute in
Baltimore archives, hosts and distributes
Kepler science data. f

Page 10

Quasar Lenses
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(NASA/STScI) Astronomers using NASA's
Hubble Space Telescope have found several examples of galaxies containing quasars, which
act as gravitational lenses, amplifying and
distorting images of galaxies aligned behind
them.
Quasars are among the brightest objects in
the universe, far outshining the total starlight
of their host galaxies. Quasars are powered by
supermassive black
holes.
To find
these rare
cases of galaxy-quasar
combinations acting
as lenses, a
team of astronomers
led by Frederic Courbin
at the Ecole
Polytechnique Federale de Lausanne (EPFL,
Switzerland) selected 23,000 quasar spectra in
the Sloan Digital Sky Survey (SDSS). They
looked for the spectral imprint of galaxies at
much greater distances that happened to align
with foreground galaxies. Once candidates
were identified, Hubble's sharp view was
used to look for gravitational arcs and rings
(which are indicated by the arrows in these
three Hubble photos) that would be produced
by gravitational lensing.
Quasar host galaxies are hard or even impossible to see because the central quasar far
outshines the galaxy. Therefore, it is difficult
to estimate the mass of a host galaxy based on
the collective brightness of its stars. However,
gravitational lensing candidates are invaluable
for estimating the mass of a quasar's host galaxy because the amount of distortion in the
lens can be used to estimate a galaxy's mass.
The next step for the team is to build a
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catalog of "quasar-lenses" that will allow them
to determine masses for a statistically significant number of quasar host galaxies and to
compare them with galaxies without quasars.
With the numerous wide-field surveys that
will start in the near future or that are already
started, hundreds of thousands of quasars will
be accessible for looking for lensing effects.
The team involved in this research includes:
F. Courbin, C. Faure, F. Rerat, M. Tewes, and G.
Meylan (EPFL, Switzerland), S.G. Djorgovski,
A. Mahabal
(Caltech), D.
Stern (JPL),
T. Boroson
( N OAO ) ,
D. S l u s e
(Bonn University, Germany), and
R. Dheeraj
(University
of Mar yland). The
full study
will be published in the journal of Astronomy and Astrophysics. f

Space Astronomy
Archive and Distant
Supernova Are Named
in Honor Of U.S.
Senator
(NASA/STScI) One of the world's largest
astronomy archives, containing a treasure trove
of information about myriad stars, planets,
and galaxies, has been named in honor of
the United States Senator from Maryland
Barbara Mikulski.
Called MAST, for the Barbara A. Mikulski
Archive for Space Telescopes, the huge database
contains astronomical observations from 16
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NASA space astronomy missions, including
the Hubble Space Telescope.
"In celebration of Sen. Mikulski's careerlong achievements, and particularly this
year, becoming the longest-serving woman
in U.S. Congressional history, we sought
NASA's permission to establish the Senator's
permanent legacy to science by naming the
optical and ultraviolet data archive housed
here at the Institute in her honor," said Matt
Mountain, director of the Space Telescope
Science Institute (STScI) in Baltimore, Md.
STScI is the science operations center for
Hubble and its upcoming successor, the James
Webb Space Telescope.
In addition, an exploding star that the Hubble
Space Telescope spotted on Jan. 25, 2012, has
been named Supernova Mikulski by Nobel
Laureate Adam Riess and the supernova search
team with which he is currently working. The
supernova, which lies 7.4 billion light-years
away, is the titanic detonation of a star more
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Friends of The
CSN Planetarium

Be a Star in Our Sky
onOrbit is made possible, in part,
by donations from the Friends of The
Planetarium. Anyone can become a Friend
by sending an annual donation of $25.00
or more (checks made payable to: CSN
Foundation, Inc.) to:

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.  
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year large credit, free
		
admission for Friend & all guests.
than eight times as massive as our Sun.
"I'm humbled and honored to be recognized
by our nation's top scientists and innovators as
a fighter for science and research," Sen. Mikulski
said. "I believe in American exceptionalism;
not just because we say we are, but because
of our investment in innovation. Through
innovation,America has led the way in scientific
breakthroughs and discoveries, which inspire
future scientists, inventors, and entrepreneurs.
I am proud to be the namesake of the archive
at the Space Telescope Science Institute, which
is the enduring legacy of Hubble, and will
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allow us to peer even further into the origins
of the universe after the launch of the James
Webb Space Telescope."
MAST is NASA's repository for all of its
optical and ultraviolet-light observations, some
of which date to the early 1970s. The archive
contains information from the golden age of
astronomy, spanning the past three decades.
An armada of space telescopes has surveyed the
universe across a broad spectrum of energies.
Data from such groundbreaking missions as
the planet-hunting Kepler Observatory and
the Galaxy Evolution Explorer are part of the
MAST archive.
MAST presently contains approximately 200
terabytes of data, which is nearly the size of
the content in the U.S. Library of Congress.
The observational data in MAST are used
and reused many times by astronomers. New
data are constantly flowing into the archive,
but even more data is flowing out. Today,
more than half of the published scientific
papers containing Hubble data uses archival
observations. This number has increased
steadily over the past five years.
Now that Hubble has amassed nearly 22
years of data, astronomers are searching the
archive to help them address new research

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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areas that were never envisioned by the original
observers. MAST archival data have been
used to help discover extrasolar planets and
distant supernovae.
"As one of the most widely used astronomical
resources in the world, significantly more
data is extracted from MAST by researchers
than the volume of newly ingested data," said
Mountain. "What's more, amateur astronomers
and educators are becoming more heavily
involved in astronomical research than ever
because of the 'democratization' of space via a
huge publicly accessible astronomical database
like MAST. The consequences are that we
are on the cusp of a knowledge explosion in
astronomy where discoveries are expanding
at an unprecedented rate."
Due to its distance, Supernova Mikulski
was too faint to have been monitored by
ground-based telescopes and required
Hubble's unique resolution and sensitivity.
Supernovae are natural "time capsules,"
providing astronomers with a record of past
conditions in the universe. Hubble has now
undertaken a three-year project to observe
the most distant of these stellar explosions.
Supernovae are important to understanding
the origin of mysterious dark energy, which
now dominates the universe, and this work
was last year recognized by the award of the
Nobel Prize in Physics to two supernova search
teams, led by Saul Perlmutter, Brian Schmidt,
and Adam Riess.
"We are in a remarkable period for modern
astrophysics research," remarked Dr. William
Smith, president of AURA, "and it is fitting that
Senator Mikulski's persistent championship on
behalf of science be permanently recognized
by today's events."
The Space Telescope Science Institute (STScI)
is operated for NASA by the Association
of Universities for Research in Astronomy,
Inc., (AURA) in Washington, D.C. STScI
conducts science operations for the Hubble
Space Telescope and is the science and mission
operations center for the James Webb Space
Telescope. 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.
3: The 200 inch (five meter) Hale telescope
on Mount Palomar in southern California
was dedicated on this date in 1948. At the
time, it was the largest telescope in the
world. See June 29.
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.
9: Johann Gottfried Galle, the first person
to knowingly observe the planet Neptune
in 1846, was born this day in 1812. He
found Neptune based on a prediction of
its position from Urbain Le Verrier.
13: Pioneer 10 launched March 2, 1972, became
the first man-made object to cross the orbit
of Pluto, then considered the most distant
planet, in 1983.
14: The Russian Vega 2 spacecraft arrived at
Venus in 1985 where it deployed a lander
which operated from the surface for 56
minutes before the extreme conditions
overcame the craft.
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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.
21: SpaceShipOne, the first privately funded
human space flight launched in 2004.
22: Charon, the first 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

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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June

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

Planet
Constellation
Transit
Pluto
Sagittarius
1:41 am (35°)
Ceres
Taurus
10:45 am (69°)
Eris
Cetus
8:46 am (50°)
MakeMake Coma Berenices 7:40 pm (81°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
8:49 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 visible in the evening Eris ("EE-ris"), MakeMake (mah-keh-mahsky at the end of the month. Greatest keh) and Haumea, like most Plutoids, require a
eastern elongation (26°) occurs on June professional sized telescope. Transit times and
30. Mercury will be 6° north of the waxing altitudes (from Las Vegas) are when the object
crescent moon on the evening of June 21. is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
Venus. Venus, in Taurus, is too close in direction
to the sun to be seen. Inferior conjunction
between the earth and sun occurs on June 5
when Venus will pass directly in front of the
The Moon
sun. This transit will begin at about 3 pm
pdt and will still be in progress as the sun
Each day the moon rises about one hour
sets. Be sure to use proper eye protection later than the day before. The New Moon (not
when viewing this event.
visible) is in the direction of the sun and rises
Mars. Mars, in Leo, is high in the south at and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
sunset. Look for the nearly first quarter
The full moon is opposite the sun in the sky
moon about 8° below Mars on the evening and rises at sunset and sets at sunrise. The
of June 25.
last quarter moon rises near midnight and
Jupiter. Jupiter, in Taurus, is too close in sets near noon. Perigee is when the moon is
direction to the sun to be seen. Jupiter closest to the earth and apogee is when it is
reached conjunction with the sun on May farthest. The distance varies by ±6% from
13. By the end of June, it will be rising early the average.
in the morning over 2 hours before the sun.
First quarter May 28
1:16 pm pdt
Full Moon
June 4
4:12 am
Saturn. Saturn, in Virgo, is in the south after
Last
quarter
June
11
3:41 am
sunset. It is about 30° east of Mars.
New Moon June 19
8:02 am
Uranus. Uranus, near the Cetus-Pisces border,
First quarter June 26
8:30 pm
is rising in the east shortly after midnight.
Perigee
June 3
6:21 am pdt
Neptune. Neptune, in Aquarius, is rising in
Apogee
June 15
6:25 pm
the east near midnight. The waning gibbous
Perigee
July 1
11:02 am
moon passes 6° north of Neptune on the
night of June 8-9.
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2012
The Sun

Date
June 1
June 4
June 7
June 10
June 13
June 16
June 19
June 22
June 25
June 28
June 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
7:55
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
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sat.

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 4:09 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
June 1
June 4
June 7
June 10
June 13
June 16
June 19
June 22
June 25
June 28
June 30

Reno

Sunrise
5:34 am pdt
5:33
5:32
5:31
5:31
5:31
5:32
5:33
5:33
5:35
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
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sat.

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
Summer to the center of the sun
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

Experience the
Aurora
Ice Worlds
Zula Patrol: Under
the Weather

Coral Reef Adventure
TM

Seasonal Stargazing
all in Digistar 4TM

in Skydome 8/70

Bad Astronomy
TM
in SciDome

Attack of the Space
Pirates in SciDomeTM
Seasonal Stargazing

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Mark Johnson, Interim
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Mark Alden, Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark
Doubrava, Ronald Knecht, James Dean Levitt, Kevin Melcher, Dr. Jack Lund
Schofield, Rick Trachok, Michael Wixom.

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

Address corrections:
pam.maher@csn.edu

http://planetarium.unr.edu/

Address corrections:
joanne@unr.edu

