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Cassini Spies Bright
Venus From Saturn
Orbit

(NASA/JPL) A distant world gleaming in
sunlight, Earth's twin planet, Venus, shines like
a bright beacon in images taken by NASA's
Cassini spacecraft in orbit around Saturn.
One special image of Venus and Saturn (top
of the page) was taken last November when
Cassini was placed in the shadow of Saturn.
This allowed Cassini to look in the direction
of the sun and Venus, and take a backlit
image of Saturn and its rings in a particular
viewing geometry called "high solar phase."
This observing position reveals details about
the rings and Saturn's atmosphere that cannot
be seen in lower solar phase.
One of the Venus and Saturn images released
is a combination of separate red, green and
blue images covering the planet and main
rings and processed to produce true color.
Last December, a false-color version of the
mosaic was released.
Venus is, along with Mercury, Earth and
Mars, one of the rocky "terrestrial" planets in
the solar system that orbit relatively close to
the sun. Though Venus has an atmosphere
of carbon dioxide that reaches nearly 900
degrees Fahrenheit (500 degrees Celsius) and
a surface pressure 100 times that of Earth's, it

Venus appears just off the edge of Saturn, in
the upper part of the image, directly above
the white streak of Saturn's G ring

is considered a twin to our planet because of
their similar sizes, masses, rocky compositions
and close orbits. It is covered in thick sulfuric
acid clouds, making it very bright.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. NASA's Jet
Propulsion Laboratory, a division of the
California Institute of Technology in Pasadena,
manages the Cassini-Huygens mission
for NASA's Science Mission Directorate,
Washington. The Cassini orbiter and its two
onboard cameras were designed, developed
and assembled at JPL. The imaging team
consists of scientists from the U.S., England,
France and Germany. The imaging operations
center is based at the Space Science Institute
in Boulder, Colo. f
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Under the "Wing" of
the Small Magellanic
Cloud
(NASA/STScI) The Small Magellanic Cloud
(SMC) is one of the Milky Way's closest galactic
neighbors. Even though it is a small or so-called
dwarf galaxy, the SMC is so bright that it is
visible to the unaided eye from the Southern
Hemisphere and near the equator. Many
navigators, including Ferdinand Magellan
who lends his name to the SMC, used it to
help find their
way across the
oceans.
Modern
astronomers
are
also
interested in
studying the
SMC (and
its cousin,
the Large
Magellanic
Cloud), but for
very different
reasons.
Because the
SMC is so close
and bright,
it offers an
opportunity
to
study
ph en om en a
that are difficult to examine in more distant
galaxies.
New Chandra data of the SMC have provided
one such discovery: the first detection of X-ray
emission from young stars, with masses similar
to our Sun, outside our Milky Way galaxy. The
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
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of The Planetarium
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new Chandra observations of these low-mass
stars were made of the region known as the
"Wing" of the SMC. In this composite image
of the Wing, the Chandra data are shown in
purple, optical data from the Hubble Space
Telescope are shown in red, green, and blue, and
infrared data from the Spitzer Space Telescope
are shown in red.
Astronomers call all elements heavier than
hydrogen and helium, that is, with more than
two protons in the atom's nucleus, "metals." The
Wing is a region known to have fewer metals
compared to most areas within the Milky Way.
There are also relatively lower amounts of gas,
dust, and stars
in the Wing
compared to
the Milky Way.
T a k e n
together, these
properties
make the Wing
an excellent
location to
study the
life cycle of
stars and the
gas lying in
between
them. Not
only are these
conditions
t y pical for
dwarf irregular
galaxies like
the SMC, they
also mimic ones that would have existed in
the early universe.
Most star formation near the tip of the
Wing is occurring in a small region known
as NGC 602, which contains a collection of at
least three star clusters. One of them, NGC
602a, is similar in age, mass, and size to the
famous Orion Nebula Cluster. Researchers
have studied NGC 602a to see if young stars,
that is, those only a few million years old, have
different properties when they have low levels
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of metals, like the ones found in NGC 602a.
Using Chandra, astronomers saw extended
X-ray emission, from the two most densely
populated regions in NGC 602a. The extended
X-ray cloud likely comes from the population
of young, low-mass stars in the cluster, which
have previously been picked out by infrared
and optical surveys using Spitzer and Hubble,
respectively. This emission is not likely to be
hot gas blown away by massive stars, because
the low metal content of stars in NGC 602a
implies that these stars should have weak winds.
The failure to detect X-ray emission from
the most massive star in NGC 602a supports
this conclusion, because X-ray emission is
an indicator of the strength of winds from
massive stars. No individual low-mass stars
are detected, but the overlapping emission
from several thousand stars is bright enough
to be observed.
The Chandra results imply that the young,
metal-poor stars in NGC 602 produce X-rays
in a matter similar to stars with much higher
metal content found in the Orion cluster in
our galaxy. The authors speculate that if the
X-ray properties of young stars are similar
in different environments, then other related
properties, including the formation and
evolution of disks where planets form, are
also likely to be similar.
X-ray emission traces the magnetic activity
of young stars and is related to how efficiently
their magnetic dynamo operates. Magnetic
dynamos generate magnetic fields in stars
through a process involving the star's rotation
speed and convection, the rising and falling
of hot gas in the star's interior.
The combined X-ray, optical, and infrared
data also revealed, for the first time outside
our galaxy, objects representative of an even
younger stage of evolution of a star. These
so-called "young stellar objects" have ages of
a few thousand years and are still embedded
in the pillar of dust and gas from which stars
form, as in the famous "Pillars of Creation"
of the Eagle Nebula.
A paper describing these results was published
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online and in the March 1, 2013, issue of The
Astrophysical Journal. The first author is Lidia
Oskinova from the University of Potsdam in
Germany. f

Hubble Breaks Record
in Search for Farthest
Supernova
(NASA/STScI) NASA's Hubble Space
Telescope has broken the record in the quest
to find the farthest supernova of the type
used to measure cosmic distances. Supernova
UDS10Wil, nicknamed SN Wilson, after
the 28th U.S. President, Woodrow Wilson,
exploded more than 10 billion years ago
(redshift 1.914). At that time, the universe
was in its early formative years where stars
were being born at a rapid rate.
SN Wilson belongs to a special class called
Type Ia supernovae. These bright beacons are
prized by astronomers because they provide
a consistent level of brightness that can be
used as a cosmic yardstick for measuring the
expansion of space. They also yield clues to
the nature of dark energy, the mysterious force
accelerating the rate of expansion.
"The new distance record holder opens
a window into the early universe, offering
important new insights into how these stars
explode," said astronomer David O. Jones of
The Johns Hopkins University in Baltimore,
Md., lead author on the science paper detailing
the discovery." At that epoch, we can test
theories about how reliable these detonations

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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are for understanding the evolution of the
universe and its expansion."
One of the debates surrounding Type Ia
supernovae is the fuse that ignites them. This
latest detection adds credence to one of two
competing theories of how they explode.
Although preliminary, the evidence favors
the explosive
merger of two
burned-out
stars, called
white dwarfs.
The discovery was part
of a three-year
Hubble program, begun in
2010, to survey
faraway Type
Ia supernovae
to determine
if they have
changed over
the 13.8 billion
years since the
big bang, the
explosive birth
of the universe.
Ca l l e d t h e
CANDELS+
CLASH Supernova Project,
the census uses
the sharpness
and versatility
of Hubble's Wide Field Camera 3 (WFC3) to
assist astronomers in the search for supernovae
in near-infrared light and verify their distance
with spectroscopy. The survey searches for
supernovae in two large Hubble programs,
the Cosmic Assembly Near-infrared Deep
Extragalactic Legacy Survey and the Cluster
Lensing and Supernova Survey with Hubble,
which study thousands of galaxies. The census
is led by Adam Riess of the Space Telescope
Science Institute in Baltimore, Md., and The
Johns Hopkins University.
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Finding remote supernovae provides a
powerful method to measure the universe's
accelerating expansion due to dark energy. So
far, Riess's team has uncovered more than 100
supernovae of all types and distances, ranging
from 2.4 billion years ago to more than 10 billion
years ago. Of those new discoveries, the team
has identified
eight Type Ia
s u p e r n ov a e
that exploded
more than 9
billion years
ago, including
SN Wilson.
The supernova team's
search technique involved
taking multiple near-infrared images
spaced roughly 50 days apart
over the span
of three years,
looking for a
supernova's
faint glow. The
team spotted
SN Wilson
in December
2010 in the
CANDELS
survey. They
then used WFC3's spectrometer and the European Southern Observatory's Very Large
Telescope to verify the supernova's distance
and to decode its light, finding the unique
signature of a Type Ia supernova.
Though SN Wilson is only four percent
farther than the previous distance record
holder, it pushes roughly 350 million years
further back in time. The last record breaker
was announced just six months ago by a
separate team led by David Rubin of the U.S.
Department of Energy's Lawrence Berkeley
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National Laboratory in California.
"These supernovae are important tools for
studying the dark energy that is speeding
up the expansion of space," Riess explained.
"This study gives us a chance to 'stress test'
the supernovae themselves to test how well
we understand them."
Astronomers, however, still have much to
learn about the nature of dark energy and
how Type Ia supernovae explode.
"The Type Ia supernovae give us the most
precise yardstick ever built, but we're not quite
sure if it always measures exactly a yard," said
team member Steve Rodney of The Johns
Hopkins University. "The more we understand
these supernovae, the more precise our cosmic
yardstick will become."
By finding Type Ia supernovae so early in
the universe, astronomers can distinguish
between two competing explosion models.
In one model the explosion is caused by a
merger between two white dwarfs. In another,
a white dwarf gradually feeds off its partner,
a normal star, and explodes when it accretes
too much mass.
The team's preliminary evidence shows a
sharp decline in the rate of Type Ia supernova
blasts between roughly 7.5 billion years ago
and more than 10 billion years ago. The
steep drop-off favors the merger of two white
dwarfs because it predicts that most stars in
the early universe are too young to become
Type Ia supernovae.
"If supernovae were popcorn, the question
is how long before they start popping?" Riess
said. "You may have different theories about
what is going on in the kernel. If you see
when the first kernels popped and how often
they popped, it tells you something important
about the process of popping corn."
In the two white-dwarf scenario, the first
supernovae pop off about 400 million years
after they are born as stars, and then the rate
gradually declines over time. "There is a
cosmic 'high noon' for star formation at about
10 billion years ago," Rodney explained. "If
most of the supernovae were exploding very
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shortly after their birth, then we would see a
cosmic 'high noon' for supernova explosions at
about the same time. We are actually finding
relatively few supernovae like SN Wilson at the
time of peak star formation, and this favors
the double white-dwarf model, with a modest
time delay between formation and explosion."
Knowing the type of trigger for Type Ia
supernovae will also show how quickly the
universe enriched itself with heavier elements,
such as iron. These exploding stars produce
about half of the iron in the universe, the raw
material for building planets and life.
The team's results have been accepted for
publication in an upcoming issue of The
Astrophysical Journal. f

World Record for
Largest Astronomy
Lesson
(NASA/STScI) Looking up through hundreds
of colored filters and spectral glasses, 526
people shattered the record for the Largest
Astronomy Lesson. Under the Texas night
sky, students were instructed on the lawn of
the Long Center for the Performing Arts at
the South by Southwest (SXSW) festival in
Austin on Sunday, March 10, 2013.
In the spirit of Science, Technology,
Engineering, and Mathematics (STEM)
Education Coalition outreach at SXSW,
NASA, the Space Telescope Science Institute
(STScI), and Northrop Grumman organized
the record-breaking event which was arbitrated
by the Guinness World Records organization.
In breaking this record, instructors aimed to
shine light on the importance of astronomy
with the full-scale model of the James Webb
Space Telescope as their backdrop.
During the lesson, Frank Summers, an
astrophysicist, and Dan McCallister, an
education specialist, both from STScI,
Baltimore, Md., demonstrated how
astronomers use light and color to uncover the

Page 8

onOrbit

secrets of the cosmos. The lesson, prepared by
STScI's Office of Public Outreach, explained
how astronomers use light and color to gain
information about objects nearby like the
Moon and asteroids to young galaxies that are
billions and billions of light-years away, and
the importance of observing in wavelengths
across the electromagnetic spectrum (the full
range of light waves possible).
"Astronomy awakens the natural curiosity
and awe in all of us," said Summers. "Many
people think that astronomy and physics are
only complicated math equations. They don't
recognize how natural it is and how much
they already know."
Participants used glasses that break light
up into the different colors of the rainbow,
as well as colored filter glasses to see first
hand how light can be broken down into
its different wavelengths. The instructors
showed how looking at a particular color can
be a combination of different wavelengths of
light. They also showed how different filters
are used to select certain colors for specific
studies of an astronomical object.

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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Working with the crowd, experts like Alberto
Conti, astrophysicist and Webb telescope
innovation scientist at STScI, explained how
astronomy is more than just pretty pictures.
"Astronomy tries to answer the questions that
everyone wonders about like, 'How did we get
here?' Astronomy showcases the physical laws
of nature," said Conti. "It shows all of the
processes. You can learn a lot about physics
and nature by studying it."
Previously, the record for the Largest
Astronomy Lesson was held in Mexico with
the record of 458 participants, organized by
Juarez Competitiva, set on Oct. 14, 2011.
Guinness World Records (GWR) is the global
authority on record-breaking achievements.
First published in 1955, the annual Guinness
World Record book has become one of the
biggest-selling copyright titles of all time, selling
120 million copies to date in 22 languages
and in more than 100 countries. GWR is also
available on a number of platforms including
GWR global television, digital media, and
online record processing services. f

Remaining Martian
Atmosphere Still
Dynamic
(NASA/JPL) Mars has lost much of its
original atmosphere, but what's left remains
quite active, recent findings from NASA's
Mars rover Curiosity indicate. Rover team
members reported diverse findings recently
at the European Geosciences Union 2013
General Assembly, in Vienna.
Evidence has strengthened that Mars lost
much of its original atmosphere by a process of
gas escaping from the top of the atmosphere.
Curiosity's Sample Analysis at Mars (SAM)
instrument analyzed an atmosphere sample
using a process that concentrates selected
gases. The results provided the most precise
measurements ever made of isotopes of argon in
the Martian atmosphere. Isotopes are variants
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
This image shows the first holes into rock drilled
by NASA's Mars rover Curiosity, with drill tailings around the holes plus piles of powdered
rock collected from the deeper hole and later
discarded after other portions of the sample
had been delivered to analytical instruments
inside the rover.

of the same element with different atomic
weights. "We found arguably the clearest and
most robust signature of atmospheric loss on
Mars," said Sushil Atreya, a SAM co-investigator
at the University of Michigan, Ann Arbor.
SAM found that the Martian atmosphere
has about four times as much of a lighter
stable isotope (argon-36) compared to
a heavier one (argon-38). This removes
previous uncertainty about the ratio in the
Martian atmosphere from 1976 measurements
from NASA's Viking project and from small
volumes of argon extracted from Martian
meteorites. The ratio is much lower than the
solar system's original ratio, as estimated from
argon-isotope measurements of the sun and
Jupiter. This points to a process at Mars that
favored preferential loss of the lighter isotope
over the heavier one.
Curiosity measures several variables in
today's Martian atmosphere with the Rover
Environmental Monitoring Station (REMS),
provided by Spain. While daily air temperature
has climbed steadily since the measurements
began eight months ago and is not strongly
tied to the rover's location, humidity has
differed significantly at different places along

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.

the rover's route. These are the first systematic
measurements of humidity on Mars.
Trails of dust devils have not been seen inside
Gale Crater, but REMS sensors detected many
whirlwind patterns during the first hundred
Martian days of the mission, though not as
many as detected in the same length of time
by earlier missions. "A whirlwind is a very
quick event that happens in a few seconds and
should be verified by a combination of pressure,
temperature and wind oscillations and, in some
cases, a decrease is ultraviolet radiation," said
REMS Principal Investigator Javier GómezElvira of the Centro de Astrobiología, Madrid.
Dust distributed by the wind has been
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examined by Curiosity's laser-firing Chemistry
and Camera (ChemCam) instrument. Initial
laser pulses on each target hit dust. The laser's
energy removes the dust to expose underlying
material, but those initial pulses also provide
information about the dust.
"We knew that Mars is red because of iron
oxides in the dust," said ChemCam Deputy
Principal Investigator Sylvestre Maurice of
the Institut de Recherche en Astrophysique et
Planétologie in France. "ChemCam reveals
a complex chemical composition of the dust
that includes hydrogen, which could be in the
form of hydroxyl groups or water molecules."
Possible interchange of water molecules
between the atmosphere and the ground is
studied by a combination of instruments on
the rover, including the Dynamic Albedo of
Neutrons (DAN), provided by Russia under
the leadership of Igor Mitrofanov.
For the rest of April, Curiosity carried out
daily activities for which commands were
sent in March, using DAN, REMS and the
Radiation Assessment Detector (RAD). No new
commands are being sent during a four-week
period while Mars is passing nearly behind the
sun, from Earth's perspective. This geometry
occurs about every 26 months and is called
Mars solar conjunction.
"After conjunction, Curiosity will be drilling
into another rock where the rover is now, but
that target has not yet been selected. The science
team will discuss this over the conjunction
period." said Mars Science Laboratory Project
Scientist John Grotzinger, of the California
Institute of Technology, Pasadena.
NASA's Mars Science Laboratory Project is
using Curiosity to investigate the environmental
history within Gale Crater, a location where
the project has found that conditions were
long ago favorable for microbial life. Curiosity,
carrying 10 science instruments, landed in
August 2012 to begin its two-year prime
mission. NASA's Jet Propulsion Laboratory, a
division of Caltech in Pasadena, manages the
project for NASA's Science Mission Directorate
in Washington. f
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SN 1006: X-Ray View
of A Thousand-YearOld Cosmic Tapestry
(NASA/CXC) This year, astronomers around
the world have been celebrating the 50th
anniversary of X-ray astronomy. Few objects
better illustrate the progress of the field in the
past half-century than the Supernova remnant
known as SN 1006.
When the object we now call SN 1006 first
appeared on May 1, 1006 A.D., it was far brighter
than Venus and visible during the daytime
for weeks. Astronomers in China, Japan,
Europe, and the Arab world all documented
this spectacular sight. With the advent of the
Space Age in the 1960s, scientists were able
to launch instruments and detectors above
Earth's atmosphere to observe the Universe
in wavelengths that are blocked from the
ground, including X-rays. SN 1006 was one
of the faintest X-ray sources detected by the
first generation of X-ray satellites.
A new image of SN 1006 from NASA's
Chandra X-ray Observatory reveals this
supernova remnant in exquisite detail. By
overlapping ten different pointings of Chandra's
field-of-view, astronomers have stitched
together a cosmic tapestry of the debris field
that was created when a white dwarf exploded,
sending its material hurtling into space. In
this new Chandra image, low, medium, and
higher-energy X-rays are colored red, green,
and blue respectively.
The Chandra image provides new insight into
the nature of SN 1006, which is the remnant
of a so-called Type Ia supernova. This class of
supernova is caused when a white dwarf pulls
too much mass from a companion star and
explodes, or when two white dwarfs merge and
explode. Understanding Type Ia supernovas
is especially important because astronomers
use observations of these explosions in distant
galaxies as mileposts to mark the expansion
of the Universe.
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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 new SN 1006 image represents the most
spatially detailed map yet of the material ejected
during a Type Ia supernova. By examining
the different elements in the debris field,
such as silicon, oxygen, and magnesium, the
researchers may be able to piece together how
the star looked before it exploded and the order
that the layers of the star were ejected, and
constrain theoretical models for the explosion.
Scientists are also able to study just how fast
specific knots of material are moving away
from the original explosion. The fastest knots
are moving outward at almost eleven million
miles per hour, while those in other areas are
moving at a more leisurely seven million miles
per hour. SN 1006 is located about 7,000
light years from Earth. The new Chandra
image of SN 1006 contains over 8 days worth
of observing time by the telescope. These
results were presented at a meeting of High
Energy Astrophysics Division of the American
Astronomical Society in Monterey, CA.
This work involved Frank Winkler, from
Middlebury College in Middlebury,VT; Satoru
Katsuda from The Institute of Physical and
Chemical Research (RIKEN) in Saitama, Japan;
Knox Long from Space Telescope Science
Institute in Baltimore, MD; Robert Petre from
NASA -Goddard Space Flight Center (GSFC)
in Greenbelt, MD; Stephen Reynolds from

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.
North Carolina State University in Raleigh,
NC; and Brian Williams from NASA - GSFC
in Greenbelt, MD.
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 controls Chandra's science and
flight operations from Cambridge, Mass. f
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Titan's Methane:
Going, Going, Soon to
Be Gone?
(NASA/JPL) By tracking a part of the
surface of Saturn's moon Titan over several
years, NASA's Cassini mission has found a
remarkable longevity to the hydrocarbon
lakes on the moon's surface.
A team led by Christophe Sotin of NASA's
Jet Propulsion Laboratory in Pasadena, Calif.,
fed these results into a model that suggests the
supply of the hydrocarbon methane at Titan
could be coming to an end soon (on geological
timescales). The study of the lakes also led
scientists to spot a few new ones in images
from Cassini's visual and infrared mapping
spectrometer data in June 2010.
Titan is the only other place in the solar
system besides Earth that has stable liquid on its
surface. Scientists think methane is at the heart
of a cycle at Titan that is somewhat similar to
the role of water in Earth's hydrological cycle,
causing rain, carving channels and evaporating
from lakes. However, the fact that the lakes
seem remarkably consistent in size and shape
over several years of data from Cassini's visual
and infrared mapping spectrometer suggests

June

that the lakes evaporate very slowly. Methane
tends to evaporate quickly, so scientists think
the lakes must be dominated by methane's
sister hydrocarbon ethane, which evaporates
more slowly.
The lakes are also not getting filled quickly,
and scientists haven't seen more than the
occasional outburst of hydrocarbon rain
at the moon over the mission's eight-plus
years in the Saturn system. This indicates
that on Titan, the methane that is constantly
being lost by breaking down to form ethane
and other heavier molecules is not being
replaced by fresh methane from the interior.
The team suggests that the current load of
methane at Titan may have come from some
kind of gigantic outburst from the interior
eons ago possibly after a huge impact. They
think Titan's methane could run out in tens
of millions of years.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Jet Propulsion
Laboratory, a division of the California Institute
of Technology, Pasadena, manages the mission
for NASA's Science Mission Directorate,
Washington, D.C. The visual and infrared
mapping spectrometer team is based at the
University of Arizona, Tucson. 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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Sky
Calendar

June

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

Planet
Constellation
Transit
Pluto
Sagittarius
1:51 am (34°)
Ceres
Cancer
3:06 pm (82°)
Eris
Cetus
8:48 am (51°)
MakeMake Coma Berenices 7:44 pm (81°)
All times are Pacific Daylight time. Rise and Haumea Boötes
8:54 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 low in the western sky of Neptune can also be referred to as Plutoids.
after sunset. Greatest Eastern Elongation Eris ("EE-ris"), MakeMake (mah-keh-mah(24°) occurs on June 12. Look for Mercury keh) and Haumea, like most Plutoids, require a
less than 2° south of Venus on June 20.
professional sized telescope. Transit times and
altitudes (from Las Vegas) are when the object
Venus. Venus is low in the western sky is at its highest in the southern sky. Each will
immediately after sunset. By the end of the appear slightly lower in the sky from Reno. f
month it will be setting about two hours
after the sun. It will remain prominent
in the evening sky for the rest of the year.
Mars. Mars, in Taurus this month, is rising
in the east about an hour before the sun
at mid-month.
Jupiter. Jupiter, in Taurus near the Hyades
star cluster, is too close in direction to the
sun to be visible this month. Conjunction
on the far side of the sun occurs on June
19. Jupiter will appear in the morning sky
next month.
Saturn. Saturn, in Virgo, is high in the
southern sky in the evening. The moon
will be about 8° to the right of Saturn on
the evening of June 18.
Uranus. Uranus, in Pisces, is high in the
southeast just before sunrise. The waning
crescent moon will be rising along with
Uranus on the morning of June 3. Look
for it to the left of Uranus around 2:30 am.
Neptune. Neptune, in Aquarius, is high in
the south in the early morning. It rises a
little south of east about an hour and a half
before Uranus.

The Moon
Each day the moon rises about one hour
later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
the average.
Last quarter
New Moon
First quarter
Full Moon
Last quarter

May 31
Jun. 8
Jun. 16
Jun. 23
Jun. 29

11:58 am pdt
8:56 am
10:24 am
4:32 am
9:54 pm

Perigee
Apogee
Perigee

May 25
Jun. 9
Jun. 23

6:46 pm pdt
2:41 pm
4:11 am

onOrbit

2013
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
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Sun.

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 10:04 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
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Sun.

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

Astronaut

All Shows
TM

Origins of Life
Molecularium
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: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark Doubrava,
Ronald Knecht, James Dean Leavitt, Kevin Melcher, Dr. Jack Lund Schofield,
Allison Stephens, 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

