onOrbit

Vol. 26, No. 6
June 2014
$1.50

DEM L241
Fleischmann Planetarium
University of
Nevada - Reno

The Planetarium

College of Southern
Nevada - Las Vegas

Now Playing
3200 East Cheyenne Avenue
North Las Vegas, NV 89030

Show Info. 702-651-4SKY
Office 651-4505 or 651-4138

in
Bad Astronomy
Experience the Aurora
Secret of the Cardboard Rocket
Show Times:
Bad Astronomy: 8 pm Friday & Saturday
Seasonal Stargazing
Aurora: 7 pm Friday & Saturday

with all shows

Cardboard Rocket: 6 pm Friday, 3:30 & 6 pm Saturday
General admission price: $6.00
The Student Observatory
Students, children & seniors: $4.00
Free observing sessions after 8:00 pm
Gift Shop: Fri.: 5 - 9 pm, Sat.: 3 - 9 pm
planetarium shows, weather permitting.

All Shows in SciDomeTM
Call for Titles
Show Times:
Hourly from opening. Call for times and
titles for additional programs.
General Admission: $7.00
Children and Seniors: $5.00
Open Monday-Thursday 12 noon - 7 pm
Friday noon to 9 pm & Saturday 10 am - 9 pm
Sunday & Holidays 10 am - 7 pm
775-784-4811 Show Info.

Seasonal Stargazing
with some shows

Telescope Viewing
Free observing sessions on the first Friday
of each month at MacClean Observatory
(Redfield Campus) starting 30 minutes after
sunset. Weather permitting.
775-784-4812 Office

2014

Word from
the Editor

onOrbit

Curiosity at Next
Study Area

(NASA/JPL) In April, NASA's Curiosity
Mars rover drove the last 98 feet needed to
arrive at a site planned since early 2013 as
a destination for studying rock clues about
ancient environments that may have been
favorable for life.
The rover reached a vantage point for its
cameras to survey four different types of rock
intersecting in an area called "the Kimberley,"
after a region of western Australia.
"This is the spot on the map we've been
headed for, on a little rise that gives us a great
view for context imaging of the outcrops at the
Kimberley," said Melissa Rice of the California
Institute of Technology, Pasadena. Rice is the
science planning lead for what are expected

Page 3

to be several weeks of observations, sampledrilling and onboard laboratory analysis of
the area's rocks.
With arrival at this location, Curiosity has
driven at total of 3.8 miles since landing inside
Gale Crater on Mars in August 2012.
The mission's investigations at the Kimberley
are planned as the most extensive since Curiosity
spent the first half of 2013 in an area called
Yellowknife Bay. At Yellowknife Bay, the oneton rover examined the first samples ever
drilled from rocks on Mars and found the
signature of an ancient lakebed environment
providing chemical ingredients and energy
necessary for life.
At the Kimberley and, later, at outcrops on
the slope of Mount Sharp inside Gale Crater,
researchers plan to use Curiosity's science
instruments to learn more about habitable
past conditions and environmental changes.
NASA's Jet Propulsion Laboratory, a division
of Caltech in Pasadena, manages the Mars
Science Laboratory Project for NASA's Science
Mission Directorate, Washington. The project
designed and built Curiosity and operates the
rover on Mars. f
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Hardy Star Survives
Supernova Blast
(NASA/CXC) When a massive star runs out
of fuel, it collapses and explodes as a supernova.
Although these explosions are extremely
powerful, it is possible for a companion star
to endure the blast. A team of astronomers
using NASA's Chandra X-ray Observatory and
other telescopes has found evidence for one
of these survivors.
This hardy
star is in a
stellar explosion's
debris field,
also called its
supernova
remnant, located in an
HII region
called DEM
L241. An
HII (pronounced
"H-two")
region is created when
the radiation from
hot, young
stars strips
away the electrons from neutral hydrogen
atoms (HI) to form clouds of ionized hydrogen
(HII). This HII region is located in the Large
Magellanic Cloud, a small companion galaxy
to the Milky Way.
A new composite image of DEM L241
contains Chandra data (purple) that outlines
the supernova remnant. The remnant remains
hot and therefore X-ray bright for thousands
onOrbit is made available to all K-12
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of years after the original explosion occurred.
Also included in this image are optical data
from the Magellanic Cloud Emission Line
Survey (MCELS) taken from ground-based
telescopes in Chile (yellow and cyan), which
trace the HII emission produced by DEM L241.
Additional optical data from the Digitized Sky
Survey (white) are also included, showing
stars in the field.
R. Davies, K. Elliott, and J. Meaburn, whose
last initials were combined to give the object the
first half of its name, first mapped DEM L241
in 1976. The
recent data
from Chandra revealed
the presence
of a pointlike X-ray
source at
the same
location
as a young
massive
star within
DEM L241's
supernova
remnant.
The companion star
can be seen
in the lower
purple area
to the left as the bright upper star of a small
triangle of stars.
Astronomers can look at the details of the
Chandra data to glean important clues about
the nature of X-ray sources. For example, how
bright the X-rays are, how they change over
time, and how they are distributed across the
range of energy that Chandra observes.
In this case, the data suggest that the pointlike source is one component of a binary star
system. In such a celestial pair, either a neutron
star or black hole (formed when the star went
supernova) is in orbit with a star much larger
than our Sun. As they orbit one another, the
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dense neutron star or black hole pulls material
away its companion star through the wind of
particles that flows away from its surface. If
this result is confirmed, DEM L241 would
be only the third binary containing both a
massive star and a neutron star or black hole
ever found in the aftermath of a supernova.
Chandra's X-ray data also show that the
inside of the supernova remnant is enriched
in oxygen, neon and magnesium. This
enrichment and the presence of the massive
star imply that the star that exploded had a
mass greater than 25 times, to perhaps up to
40 times, that of the Sun.
Optical observations with the South African
Astronomical Observatory's 1.9-meter
telescope show the velocity of the massive
star is changing and that it orbits around the
neutron star or black hole with a period of
tens of days. A detailed measurement of the
velocity variation of the massive companion
star should provide a definitive test of whether
or not the binary contains a black hole.
Indirect evidence already exists that other
supernova remnants were formed by the
collapse of a star to form a black hole. However,
if the collapsed star in DEM L241 turns out to
be a black hole, it would provide the strongest
evidence yet for such a catastrophic event.
What does the future hold for this system?
If the latest thinking is correct, the surviving
massive star will be destroyed in a supernova
explosion some millions of years from now.
When it does, it may form a binary system
containing two neutron stars or a neutron
star and a black hole, or even a system with
two black holes.
A paper describing these results is available
online and was published in the November
10, 2012 issue of The Astrophysical Journal.
The authors are Fred Seward of the HarvardSmithsonian Center for Astrophysics in
Cambridge, MA; P. Charles from University
of Southampton, UK; D. Foster from the
South African Astronomical Observatory
in Cape Town, South Africa; J. Dickel and P.
Romero from University of New Mexico in
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Albuquerque, NM; Z. Edwards, M. Perry and
R. Williams from Columbus State University
in Columbus, GA.
NASA's Marshall Space Flight Center in
Huntsville,Ala., manages the Chandra program
for NASA's Science Mission Directorate in
Washington. The Smithsonian Astrophysical
Observatory in Cambridge, Mass., controls
Chandra's science and flight operations. f

'El Gordo' Galaxy
Cluster Is Bigger Than
Thought
(NASA/STScI) NASA's Hubble Space
Telescope has weighed the largest known galaxy
cluster in the distant universe and found that
it definitely lives up to its nickname: El Gordo
(Spanish for "the fat one").
By precisely measuring how much the gravity
from the cluster's mass warps images of farmore-distant background galaxies, a team
of astronomers has calculated the cluster's
mass to be as much as 3 million billion times
the mass of our Sun. The Hubble data show
that the cluster is roughly 43 percent more
massive than earlier estimates based on X-ray
and dynamical studies of the unusual cluster.
"It's given us an even stronger probability
that this is really an amazing system very early
in the universe," said team lead James Jee of
the University of California at Davis.
A fraction of this mass is locked up in several
hundred galaxies that inhabit the cluster and a
larger fraction is in hot gas that fills the entire
volume of the cluster. The rest is tied up in
dark matter, an invisible form of matter that
makes up the bulk of the mass of the universe.
Though galaxy clusters as massive are found in
the nearby universe, such as the so-called Bullet
Cluster, nothing like this has ever been seen to
exist so far back in time, when the universe was
roughly half of its current age of 13.8 billion
years. The team suspects such monsters are
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rare in the early universe, based on
current cosmological models.
The immense size of El Gordo
was first reported in January 2012.
Astronomers estimated its huge
mass based on observations from
NASA's Chandra X-ray Observatory
and galaxy velocities measured by the
European Southern Observatory's
Very Large Telescope array in Paranal,
Chile. They were able to put together
estimates of the cluster's mass based
on the motions of the galaxies moving
inside the cluster and the very high
temperatures of the hot gas between
the cluster galaxies.
The challenge was that they noticed that the
cluster (catalogued as ACT-CL J0102-4915)
looked as if it might have been the result of
a titanic collision between a pair of galaxy
clusters the researchers describe as "seeing
two cannonballs hit each other."
"We wondered what happens when you catch
a cluster in the midst of a major merger and
how the merger process influences both the
X-ray gas and the motion of the galaxies,"
explained John Hughes of Rutgers University.
"So the bottom line is that because of the
complicated merger state, it left some questions
about the reliability of the mass estimates we
were making."
"That's where the Hubble data came in,"
said Felipe Menanteau of the University of
Illinois at Urbana-Champaign. "We were
in dire need for an independent and more
robust mass estimate given how extreme this
cluster is and how rare its existence is in the
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current cosmological model. There was all this
kinematic energy that could be unaccounted
for and could potentially suggest that we
were actually underestimating the mass." The
expectation of "unaccounted energy" comes
from the fact that the merger is occurring
tangentially to the observers' line of sight.
This means they are potentially missing a good
fraction of the kinetic energy of the merger
because their spectroscopic measurements
only track the radial speeds of the galaxies.
The team used Hubble to measure how
strongly the mass of the cluster warped
space. Hubble's high resolution allowed
measurements of so-called "weak lensing,"
where the cluster's immense gravity subtly
distorts space like a funhouse mirror and
warps images of background galaxies. The
greater the warping, the more mass is locked
up in the cluster. "What I did is basically
look at the shapes of the background galaxies
that are farther away than the cluster itself,"
explained Jee.
The team's next step with Hubble will be to
try to get a large mosaic image of the cluster.
It doesn't fit into Hubble's field of view. It's
like looking at a giant's head and shoulders
from the side, say researchers. "We can tell
it's a pretty big El Gordo, but we don't know
what kind of legs he has, so we need to have a
larger field of view to get the complete picture
of the giant," said Menanteau. f
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Hubble Sees MarsBound Comet Sprout
Multiple Jets
(NASA/STScI) The image on the left is a
Hubble Space Telescope picture of comet C/2013
A1 Siding Spring as observed on March 11,
2014. At that
time the
comet was
353 million
miles from
Earth. The
solid icy
nucleus is
too small to
be resolved
by Hubble,
but it lies at
the center
of a dust
cloud, called
a coma, that is roughly 12,000 miles across
in this image.
When the glow of the coma is subtracted
through image processing we get the image
on the right, which incorporates a smooth
model of the coma's light distribution, Hubble
resolves what appear to be two jets of dust
coming off the nucleus in opposite directions.
This means that only portions of the surface
of the nucleus are presently active as they are
warmed by sunlight, say researchers. These
jets were first seen in Hubble pictures taken on
October 29, 2013. The feature should allow
astronomers to measure the direction of the
nucleus's pole, and hence, rotation axis.
Discovered in January 2013 by Robert H.
McNaught at Siding Spring Observatory in
New South Wales, Australia, the comet is falling
toward the Sun along a roughly 1-million-year
orbit and is now within the radius of Jupiter's
orbit. The comet will make its closest approach
to our Sun on October 25, at a distance of 130
million miles, well outside Earth's orbit. On
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its inbound leg, Comet Siding Spring will pass
within 84,000 miles of Mars on October 19,
2014 (less than half the Moon's distance from
Earth). The comet is not expected to become
bright enough to be seen by the naked eye.
An earlier Hubble observation made on January 21,2014,caught the comet as Earth was crossing the comet's orbital plane. This special geometry allows astronomers to better determine
the speed
of the dust
coming off
the nucleus.
"This is critical information that
we need to
determine
how likely
and how
much the
dust grains
in the coma
will impact
Mars and Mars spacecraft," said Jian-Yang Li of
the Planetary Science Institute in Tucson, Ariz.
This visible-light image was taken with
Hubble's Wide Field Camera 3. f

NASA Detects Ocean
Inside Saturn Moon
(NASA/JPL) NASA's Cassini spacecraft
and Deep Space Network have uncovered
evidence Saturn's moon Enceladus harbors
a large underground ocean of liquid water,
furthering scientific interest in the moon as
a potential home to extraterrestrial microbes.
Researchers theorized the presence of an
interior reservoir of water in 2005 when
Cassini discovered water vapor and ice spewing
from vents near the moon's south pole.
The new data provide the first geophysical
measurements of the internal structure of
Enceladus, consistent with the existence of a
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hidden ocean inside the moon. Findings from
the gravity measurements were in the April 4
edition of the journal Science.
"The way we deduce gravity variations is a
concept in physics called the Doppler Effect, the
same principle used with a speed-measuring
radar gun," said Sami Asmar of NASA's Jet
Propulsion Laboratory in Pasadena, Calif.,
a coauthor of the paper. "As the spacecraft
flies by Enceladus, its velocity is perturbed by
an amount that depends on variations in the
gravity field that we're trying to measure. We
see the change in velocity as a change in radio
frequency, received at our ground stations here
all the way across the solar system."
The gravity measurements suggest a large,
possibly regional, ocean about 6 miles (10
kilometers) deep, beneath an ice shell about
19 to 25 miles (30 to 40 kilometers) thick.
The subsurface ocean evidence supports

June

the inclusion
of Enceladus
among the most
likely places in
our solar system
to host microbial
life.
Before
Cassini reached
Saturn in July
2004, no version
of that short list
included this icy
moon, barely
300 miles (500
kilometers) in
diameter.
"This then
provides one
possible story to
explain why water
is gushing out of
these fractures
we see at the
south pole," said
David Stevenson
of the California
Institute of
Technology, Pasadena, one of the paper's
co-authors.
Cassini has flown near Enceladus 19 times.
Three flybys, from 2010 to 2012, yielded precise
trajectory measurements. The gravitational
tug of a planetary body, such as Enceladus,
alters a spacecraft's flight path. Variations
in the gravity field, such as those caused by
mountains on the surface or differences in
underground composition, can be detected as
changes in the spacecraft's velocity, measured
from Earth.
The technique of analyzing a radio signal
between Cassini and the Deep Space Network
can detect changes in velocity as small as
less than one foot per hour (90 microns per
second). With this precision, the flyby data
yielded evidence of a zone inside the southern
end of the moon with higher density than
other portions of the interior.
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The south pole area has a surface depression
that causes a dip in the local tug of gravity.
However, the magnitude of the dip is less than
expected given the size of the depression, leading
researchers to conclude the depression's effect
is partially offset by a high-density feature in
the region, beneath the surface.
"The Cassini gravity measurements show
a negative gravity anomaly at the south pole
that however is not as large as expected from
the deep depression detected by the onboard
camera," said the paper's lead author, Luciano
Iess of Sapienza University of Rome. "Hence
the conclusion that there must be a denser
material at depth that compensates the missing
mass: very likely liquid water, which is seven
percent denser than ice. The magnitude of the
anomaly gave us the size of the water reservoir."
There is no certainty the subsurface ocean
supplies the water plume spraying out of
surface fractures near the south pole of
Enceladus, however, scientists reason it is a
real possibility. The fractures may lead down
to a part of the moon that is tidally heated by
the moon's repeated flexing, as it follows an
eccentric orbit around Saturn.
Much of the excitement about the Cassini
mission's discovery of the Enceladus water
plume stems from the possibility that it
originates from a wet environment that could
be a favorable environment for microbial life.
"Material from Enceladus’ south polar jets
contains salty water and organic molecules,
the basic chemical ingredients for life," said
Linda Spilker, Cassini's project scientist at
JPL. "Their discovery expanded our view of
the 'habitable zone' within our solar system
and in planetary systems of other stars. This
new validation that an ocean of water underlies
the jets furthers understanding about this
intriguing environment."
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. JPL manages
the mission for NASA's Science Mission
Directorate in Washington. f
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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.

Replicating a Rock on
Mars
(NASA/JPL) Scientists finally have their
hands on a piece of Mars, sort of. Technology
seemingly straight out of Star Trek allowed
the replication of a rock on Mars using a 3D
printer.
The result is a realistic looking, true-size
facsimile of a martian meteorite called "Block
Island." NASA's Mars Exploration Rover
Opportunity found it in 2009. Block Island
is the largest meteorite yet found on Mars. It
is an iron-nickle meteorite about the size of a
small ice chest. The real Block Island probably
weighs a half-ton. You could easily carry its
plastic twin under an arm.
Most meteorites break up when hitting the
ground because today's martian atmosphere is
not dense enough to slow them down enough.
Scientists say this meteorite could have landed
on Mars intact only if it had two things: a very
specific entry point into the atmosphere and
a very shallow flight path. That would slow it
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down enough to keep it from breaking apart
upon landing.
This 3D-printer model of a meteorite
is the first of its kind, made from precise
measurements by a rover on Mars. It potentially
opens the door to other detailed models of
objects and terrain on Mars or elsewhere in the
solar system. Researchers expect the technology
will also find uses in other applications on
Earth, such as life-size 3D reproductions of
remote objects or settings.
Scientists based the design of the plastic
meteorite on detailed measurements and stereo
images taken by Opportunity's panoramic
camera, or PanCam. The rover took pictures
during its 360° study of Block Island five
years ago. Researcher Kris Capraro works at
NASA's Jet Propulsion Laboratory in Pasadena,
California. He says one reason the rock could
not be replicated back in 2009 is that the rover
could not see every square inch of the meteorite.
The missing data created holes in the computer
model. That made the rock data unfit for 3D
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printing (stereolithography). The
first model Capraro tried to make
had lots of holes, so it wouldn't hold
together. It looked like a partially
melted plastic pot scrubber.
Last summer, said Capraro,
researchers solved the problem
of filling in the missing data and
built several small models of the
meteorite. "Holding one of these
small models in your hand was
very cool," said Capraro, "but to
experience the meteorite that lay
before Opportunity, it had to be
BIG, an actual-size model of the
meteorite." Creating a life-size
model was the only "natural" way to visualize
fully what Opportunity beamed home as a 2D
image to humankind on Earth."
The researchers applied software methods
usually used to help navigate the rover. They
created depth meshes of the meteorite's surface
from six positions, then combined them into a
three-dimensional digital model, said Capraro.
The 3D printer used for the project is a
mainstream tool used in office and light
industrial settings. It builds the model from a
spool of ABS (acrylonitrile butadiene styrene),
a common plastic about the diameter of
weed-whacker cord. To build the contour of
the object it is replicating, the printer slowly
heats the plastic and layers it precisely.
"It's been an interesting challenge to create
the large 3D model," said Capraro, who also
creates navigation maps of the Martian surface
for planning rover drive paths. The rock was
much bigger than the 3D printer's building
space, about the size of the inside of a kitchen
oven. To solve that problem, researchers broke
up the computer model of the meteorite into
11 sections. It took 305 hours and 36 minutes
to print the parts: 281.11 cubic inches of
acrylic thermoplastic media and 37.29 cubic
inches of plastic support media that forms
the support structure inside the rock model.
Then, researchers were ready to assemble
the parts. Then they finished by painting it
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to match the real rock's color based on rover
images. For now, said Capraro, "it's the next
best thing to bringing back real Martian rock
samples back to Earth. f

Longer, Closer Look at
Humans in Space
(NASA) The thought of long-duration
space exploration may bring to mind scenes
from the 1968 science-fiction movie 2001: A
Space Odyssey. In the film, a giant centrifuge
creates artificial gravity and provides Earthlike conditions for crew members, simplifying
daily tasks like working, eating and sleeping
and allowing the human body to maintain
a similar physiological state as it would on
the ground.
As thrilling innovations such as this may
someday surface in the future, ensuring the
health of crew members today is a critical
component of long-duration spaceflight.
To further the current knowledge base and
address the inherent risks, NASA plans to
take an inward look at long-term human
physiological responses to spaceflight.
NASA and the Russian Federal Space Agency
(Roscosmos) recently announced an agreement
to send two crew members to the space station
on a one-year mission. The other partners in
the International Space Station Program also
will work to ensure the success of this mission.
The valuable scientific data collected will help

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.
send humans to new destinations, supporting
the next generation of space exploration.
Expected to launch in spring 2015, a Russian
Soyuz spacecraft will carry Scott Kelly of
NASA and Mikhail Kornienko of Roscosmos
to the space station for a one-year stay, the
longest space mission ever assigned to a NASA
astronaut.
A joint U.S./Russian research program is in
the planning stages to make use of the unique
assets of the space station. The goal is to obtain
maximum benefits from this experience,
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which may involve other international partner
science as well.
“This will build on the rich experience
of long-duration flights, including four
flights of a year or more conducted by our
Russian colleagues on the Mir station,” says
Dr. Michael Barratt, program manager for
NASA's Human Research Program at the
agency's Johnson Space Center in Houston.
“We have progressed considerably in our
understanding of the human physiology in
space and in countermeasures to preserve
bone, muscle and fitness since then. The
space station program provides us a robust
framework for international collaboration
that enables us to realize tremendous returns
from such an experience.”
Typical physiological responses of longduration spaceflight include increased bone
and muscle loss and decreased cardiovascular
function and sensory motor performance. Data
from the year-long expedition will provide
information about crew performance and
health, and aid in the reduction of certain
human health risks associated with future
exploration.
The detailed space station investigations for
this expedition have not yet been finalized;
NASA’s Human Research Program currently
recognizes the high priority areas of study:
effectiveness of microgravity countermeasures
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(risk solutions), vision and intracranial pressure
changes, and behavioral health.
Specifically, this joint expedition will provide
important insights into operational and
scientific areas in human research in space and
on Earth. Integrated scientific investigations
between NASA and Roscosmos will combine
resources to improve data sharing among space
medical and human research communities, as
well as help inform current assessments of crew
performance and health and better determine
and validate countermeasures to reduce the
risks associated with future exploration as
NASA plans for missions around the moon,
to an asteroid and eventually to Mars.
Scientists have acquired enough data to
begin to characterize the effects of six-month
sojourns in weightlessness on astronauts’
bodies, and some of those effects appear not
to have reached a new adapted state,” said
John Charles, chief of the Human Research
Program’s new International Science Office.
“This one-year mission opportunity will show
if the trends continue as before or if we are
approaching any ‘cliffs’ that will require new
treatments while providing new insights.”
Through valuable data collected from longerduration missions and continued cooperation
with international partners, NASA looks to
continue to use the human element in its steps
toward next generation space exploration. 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
2:01 am (34°)
Ceres
Virgo
8:31 pm (54°)
Eris
Cetus
8:49 am (51°)
MakeMake Coma Berenices 7:48 pm (80°)
All times are Pacific Daylight time. Rise and Haumea Boötes
8:59 pm (72°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is visible early in the of Neptune can also be referred to as Plutoids.
month in the evening sky. Greatest eastern Eris ("EE-ris"), MakeMake (mah-keh-mahelongation occurred on May 25 (23°). keh) and Haumea, like most Plutoids, require a
Mercury passes between the earth and the professional sized telescope. Transit times and
sun at inferior conjunction on June 19.
altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
Venus. Venus is visible in the morning sky appear slightly lower in the sky from Reno. f
rising before the sun. It is rising a little
over two hours before the sun. Venus will
remain in the morning sky through August.

The Moon

Mars. Mars, in Virgo, is in the southern sky
Each day the moon rises about one hour
in the early evening. Look for the waxing
gibbous moon as it passes below Mars on later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
the evening of June 7.
and sets with the sun. The first quarter moon
Jupiter. Jupiter, in Gemini, is low in the west rises at about noon and sets near midnight.
in the evening setting a couple of hours The full moon is opposite the sun in the sky
after the sun. Conjunction on the far side and rises at sunset and sets at sunrise. The
of the sun will occur on July 24.
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
Saturn. Saturn, in Libra, is in the east in the
closest to the earth and apogee is when it is
early evening. Opposition occurred on farthest. The distance varies by ±6% from
May 10 when Saturn was rising at sunset. the average.
It is in the sky most of the night.
New Moon May 28
11:40 am pdt
Uranus. Uranus, in Pisces, is rising in the early
First quarter June 5
1:39 pm
morning a few hours before the sun. Look
Full Moon
June 12
9:11 pm
for the waning crescent moon to rise shortly
Last quarter June 19
11:39 am
after Uranus on the morning of June 21.
New Moon June 27
1:08 am
Neptune. Neptune, in Aquarius, rises at
Apogee
June 2
9:26 pm pdt
about midnight at mid-month. Look for
Perigee
June 14
8:35 pm
the waning gibbous moon to pass about
Apogee
June 30
12:11 pm
4° north of Neptune on the morning of
June 19.
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2014
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
7:52 pm pdt
7:54
7:56
7:57
7:59
8:00
8:01
8:01
8:02
8:02
8:02
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The Sun

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

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 21 at 3:51 am 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
5:32
5:31
5:31
5:32
5:32
5:33
5:34
5:35

Sunset
8:21 pm pdt
8:23
8:24
8:26
8:27
8:29
8:30
8:30
8:31
8:31
8:31

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

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

Bad Astronomy
Experience the Aurora
Secret of the Cardboard
Rocket

All Shows
TM

Seasonal Stargazing
all in Digistar 5TM

in SciDome

Call for Titles
or visit

http://planetarium.unr.edu/

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

