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New Evidence For A
Jet From Milky Way's
Black Hole

(NASA/CXC) New evidence has been
uncovered for the presence of a jet of highenergy particles blasting out of the Milky
Way's supermassive black hole. As outlined
in the press release, astronomers have made
the best case yet that such a jet exists by
combining X-ray data from NASA's Chandra
X-ray Observatory with radio emission from
the NSF's Very Large Array (VLA).
This composite image features both
X-rays from Chandra (purple) and radio
data from the VLA (blue). A labeled
version of this image, seen by mousing
over the image, reveals the position of
Sagittarius A* (Sgr A* for short) and the
suspected jet.
The location of a shock front is also
marked. As the jet fires away from Sgr
A*, it travels through space until it hits
gas several light years away. (The region
around the Milky Way's black hole has
many clumps of gas and dust.) Once
the jet hits, it triggers the formation
of a shock front. This interaction also
accelerates electrons, generating X-rays
as the electrons stream down the path of
the jet, past the shock front.
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The shock front is also of interest because
it is unusually wide in the radio emission
compared to the more narrow profile of the
jet in X-rays. This suggests that there may be
a secondary, weaker outflow, which might be
like a sheath or cocoon surrounding the jet
with an opening angle of around 25 degrees.
Sgr A* is about 4 million times the mass of
the Sun and lies about 26,000 light years from
Earth in the center of the Galaxy. Astronomers
have been looking for a jet from Sgr A* for
years since it is now common to find jets tied
to a range of cosmic objects on both big and
small scales. Prior to this latest study, there
have been reports of possible evidence of a jet
associated with Sgr A*. However, these have
contradicted one another and have thus not
been considered definitive.
A paper describing these results is available
online and will appear in an upcoming issue
of The Astrophysical Journal. f
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Supernova Blast
Provides Clues to Age
of Binary Star System
(NASA/CXC) The youngest member of an
important class of objects has been found using
data from NASA's Chandra X-ray Observatory
and the Australia Compact Telescope Array.
A composite image shows the X-rays in blue
and radio emission in purple, which have
been overlaid on an optical field of view from
the Digitized
Sky Survey.
This discovery,
described
in the press
release, allows
scientists to
study a critical
phase after a
supernova and
the birth of a
neutron star.
Systems
k n o w n
as "X-ray
binaries"
are some of
the brightest
X-ray sources
in the sky.
They consist
of either an
ultra-dense star packed with neutrons, a.k.a.,
a "neutron star", or a black hole that is paired
with a normal star like the Sun. As these two
objects orbit one another, the neutron star or
black hole pulls material from the companion
star onto it.
A new study shows that the X-ray binary
onOrbit is made available to all K-12
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called Circinus X-1 is less than 4,600 years old,
making it the youngest ever seen. Astronomers
have detected hundreds of X-ray binaries
throughout the Milky Way and other nearby
galaxies. However, these older X-ray binaries
only reveal information about what happens
later in the evolution of these systems.
Astronomers were able to determine the
age of Circinus X-1 by examining material
around the orbiting pair. While the source
itself has been known for decades, the neutron
star is usually so bright that the glare from its
X-ray light overwhelms any faint emission
surrounding
it. The new
Chandra data
were obtained
while the
neutron star
was in a very
faint state,
which meant
it was dim
enough for
astronomers
to detect the
faint afterglow
created by the
supernova
explosion
plowing
through the
surrounding
interstellar
gas.
This,
combined with characteristics of the radio
emission, allowed the researchers to pinpoint
the age of the supernova remnant. In turn,
this information reveals the age of the neutron
star since they were formed at the same time.
These results have been published in the
December 4th issue of The Astrophysical
Journal. In addition to those mentioned
above, the other authors on this paper are
Peter Jonker of the SRON Netherlands Institute
for Space Research, Niel Brandt of Penn State
University, Daniel Emilio Calvelo-Santos
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of the University of Southampton, Tasso
Tzioumis of the Australia Telescope National
Facility, Michael Nowak and Norbert Schultz
of the Kavli Institute/MIT, Rudy Wijnands
and Michiel van der Klis of the University of
Amsterdam. f

Hubble Traces Subtle
Signals of Water on
Hazy Worlds
(NASA/STScI) Using the powerful eye of
NASA's Hubble Space Telescope, two teams of
scientists have found faint signatures of water
in the atmospheres of five distant planets.
The presence of atmospheric water was
reported previously on a few exoplanets
orbiting stars beyond our solar system, but
this is the first study to conclusively measure
and compare the profiles and intensities of
these signatures on multiple worlds.
The five planets, WASP-17b, HD209458b,
WASP-12b,WASP-19b and XO-1b, orbit nearby
stars. The strengths of their water signatures
varied. WASP-17b, a planet with an especially
puffed-up atmosphere, and HD209458b had
the strongest signals. The signatures for the
other three planets, WASP-12b, WASP-19b
and XO-1b, also are consistent with water.
"We're very confident that we see a water
signature for multiple planets," said Avi
Mandell, a planetary scientist at NASA's
Goddard Space Flight Center in Greenbelt,
Md., and lead author of an
Astrophysical Journal paper,
published recently, describing
the findings for WASP-12b,
WASP-17b and WASP-19b.
"This work really opens the
door for comparing how much
water is present in atmospheres
on different kinds of exoplanets,
for example hotter versus cooler
ones."
The studies were part of a
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census of exoplanet atmospheres led by L.
Drake Deming of the University of Maryland
in College Park. Both teams used Hubble's
Wide Field Camera 3 to explore the details
of absorption of light through the planets'
atmospheres. The observations were made
in a range of infrared wavelengths where the
water signature, if present, would appear. The
teams compared the shapes and intensities of
the absorption profiles, and the consistency
of the signatures gave them confidence they
saw water. The observations demonstrate
Hubble's continuing exemplary performance
in exoplanet research.
"To actually detect the atmosphere of an
exoplanet is extraordinarily difficult. But we
were able to pull out a very clear signal, and it
is water," said Deming, whose team reported
results for HD209458b and XO-1b in a Sept.
10 paper in the same journal. Deming's team
employed a new technique with longer exposure
times, which increased the sensitivity of their
measurements.
The water signals were all less pronounced
than expected, and the scientists suspect this
is because a layer of haze or dust blankets each
of the five planets. This haze can reduce the
intensity of all signals from the atmosphere
in the same way fog can make colors in a
photograph appear muted. At the same time,
haze alters the profiles of water signals and
other important molecules in a distinctive way.
The five planets are hot Jupiters, massive
worlds that orbit close to their host stars.
The researchers were initially surprised that
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all five appeared to be hazy. But Deming
and Mandell noted that other researchers are
finding evidence of haze around exoplanets.
"These studies, combined with other Hubble
observations, are showing us that there are
a surprisingly large number of systems for
which the signal of water is either attenuated
or completely absent," said Heather Knutson
of the California Institute of Technology, a
co-author on Deming's paper. "This suggests
that cloudy or hazy atmospheres may in fact
be rather common for hot Jupiters."
Hubble's high-performance Wide Field
Camera 3 is one of few capable of peering into
the atmospheres of exoplanets many trillions
of miles away. These exceptionally challenging
studies can be done only if the planets are
spotted while they are passing in front of their
stars. Researchers can identify the gases in a
planet's atmosphere by determining which
wavelengths of the star's light are transmitted
and which are partially absorbed. f

The Milky Way's
Formative Years
(NASA/STScI) NASA's Hubble Space
Telescope has provided the first visual evidence
showing how our home galaxy, the Milky Way,
assembled itself into the majestic pinwheel of
stars we see today.
Perusing Hubble's deep-sky surveys,
astronomers traced 400 galaxies similar to our
Milky Way at various stages of construction
over a time span of 11 billion years.
"For the first time we have direct images of
what the Milky Way looked like in the past,"
said study co-leader Pieter G. van Dokkum
of Yale University in New Haven, Conn. "Of
course, we can't see the Milky Way itself in the
past. We selected galaxies billions of lightyears away that will evolve into galaxies like
the Milky Way. By tracing the Milky Way's
siblings, we find that our galaxy built up 90
percent of its stars between 11 billion and 7
billion years ago, which is something that has
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not been measured directly before."
The Hubble telescope's superb resolving
power allowed the researchers to study how
the structure of the Milky Way changed over
time. A scale model of the Milky Way can be
imagined by envisioning a fried egg. The egg
white is the disk, where the Sun and Earth
reside. The yoke represents the central bulge
of older stars, home to a supermassive black
hole that must have also grown along with
the galaxy.
The Hubble images suggest that our galaxy's
flat disk and central bulge grew simultaneously
into the majestic spiral galaxy of today. "You
can see that these galaxies are fluffy and spread
out," said study co-leader Shannon Patel, of
Leiden University, the Netherlands. "There is
no evidence of a bulge without a disk, around
which the disk formed later." Team member
Erica Nelson, of Yale University, added: "These
galaxies show us that the whole Milky Way
grew at the same time, unlike more massive
elliptical galaxies, in which the central bulge
forms first."
The survey reveals that billions of years ago,
the Milky Way was likely a faint, blue, lowmass object containing lots of gas, the fuel
for star birth. The blue colors of the Milky
Way ancestors are a signpost of rapid star
formation. At the peak of star birth, when
the universe was about 4 billion years old,
the Milky Way-like galaxies were pumping
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out about 15 stars a year. By comparison, our
galaxy today is creating only one star a year.
To identify the far-flung galaxies and study
them in detail, the research team used three
of the largest Hubble programs, the 3D-HST
survey, the Cosmic Assembly Near-infrared
Deep Extragalactic Legacy Survey or CANDELS,
and the Great Observatories Origins Deep
Survey or GOODS. These surveys of the
distant universe combined spectroscopy with
visible and near-infrared imaging by Hubble's
Wide Field Camera 3 and Advanced Camera
for Surveys. The research team's analysis
involved measuring the galaxies' distances and
sizes. The astronomers calculated the mass
of each galaxy from its brightness and colors.
They selected the galaxies in their census
from a catalog they compiled of over 100,000
galaxies. The survey galaxies are consistent
with computer models, which show that the
bulges, and presumably the black holes, of
spiral galaxies at early stages were largely built
up at the same time as the disks.
"In these observations, we're capturing most
of the evolution of the Milky Way," explained
team member Joel Leja of Yale University.
"These deep surveys allow us to see the smaller
galaxies. In previous observations we could only
see the most luminous galaxies in the distant
past, and now we can look at more normal
galaxies. Hubble gives us the shapes and colors
of these spirals as well as their distances from
Earth. We also can measure the rates at which
each part of the galaxies grew. All of this is
difficult to do from the ground." Exploring
these galaxies back to their infancy will take
the infrared eyes of NASA's James Webb Space
Telescope, scheduled to launch in 2018.
The Hubble images also reinforce the idea
that major mergers between spiral galaxies
were not important in building them up.
Computer simulations have shown that mergers
would have destroyed the disks. Instead, this
census reveals that spirals grew through star
formation. This galaxy-formation scenario
is different from the way massive elliptical
galaxies develop.
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"These observations show that there are
at least two galaxy-formation tracks," van
Dokkum said. "Massive ellipticals form a very
dense core early in the universe, including a
black hole, presumably, and the rest of the
galaxy slowly accretes around it, fueled by
mergers with other galaxies. But from our
survey we find that galaxies like our Milky
Way show a different, more uniform path of
growing into the majestic spirals we see today."
The team's results appeared on July 10, 2013,
in The Astrophysical Journal Letters. A second
paper appeared in the Nov. 11 online edition
of The Astrophysical Journal. f

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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Infant Galaxies
Merging Near ‘Cosmic
Dawn’
(NSF/NRAO/STScI) Astronomers using
the combined power of the Atacama Large
Millimeter/submillimeter Array (ALMA)
telescope and NASA’s Hubble Space Telescope
have discovered a far-flung trio of primitive
galaxies nestled inside an enormous blob of
primordial gas nearly 13 billion light-years
from Earth.
“This exceedingly rare triple system, seen
when the Universe was only 800 million
years old, provides important insights into
the earliest stages of galaxy formation during
a period known as ‘Cosmic Dawn,’ when the
Universe was first bathed in starlight,” said
Richard Ellis, the Steele Professor of Astronomy
at the California Institute of Technology and
member of the research team. “Even more
interesting, these galaxies appear poised to
merge into a single massive galaxy, which
could eventually evolve into something akin
to the Milky Way.”
Researchers first detected this object,
which appeared to be a giant bubble of hot,
ionized gas, in 2009. Dubbed Himiko (after
a legendary queen of ancient Japan), it is
nearly 10 times larger than typical galaxies of
that era and comparable in size to our own
Milky Way. Subsequent
observations with the
Spitzer Space Telescope
suggested that Himiko
might represent a single
galaxy, which would make
it uncharacteristically
massive for that period of
the early Universe.
“The new observations
revealed that, rather than
a single galaxy, Himiko
harbors three distinct,
bright sources, whose
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intense star formation is heating and ionizing
this giant cloud of gas,” said Masami Ouchi, an
associate professor at the University of Tokyo
who led the international team of astronomers
from Japan and the United States.
Areas of such furious star formation should
be brimming with heavy elements such as
carbon, silicon, and oxygen. These elements
are forged in the nuclear furnaces of massive,
short-lived stars like those bursting into life
inside the three galaxies detected by Hubble. At
the end of their relatively brief lives, these stars
explode as supernovas, seeding the intergalactic
medium with a fine dust of heavy elements.
“When this dust is heated by ultraviolet
radiation from massive newborn stars, the
dust then re-radiates at radio wavelengths,”
remarked Kotaro Kohno, a member of the
team also with the University of Tokyo. “Such
radiation is not detected in Himiko.”
“Surprisingly, observations with ALMA
revealed a complete absence of the signal from
carbon, which is rapidly synthesized in young
stars. Given the sensitivity of ALMA, this is
truly remarkable,” said Ouchi. “Exactly how
this intense activity can be reconciled with the
primitive chemical composition of Himiko is
quite puzzling.”
The astronomers speculate that a large
fraction of the gas in Himiko could be
primordial, a mixture of the light elements
hydrogen and helium, which were created
in the Big Bang. If correct, this would be a
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landmark discovery signaling the detection of
a primordial galaxy seen during its formation.
Ellis summed up the situation:“Astronomers
are usually excited when a signal from an
object is detected. But, in this case, it’s the
absence of a signal from heavy elements that
is the most exciting result!”
The ALMA data were taken as part of the
early science program with only a portion of
the array’s eventual full complement of 66
antennas. Future research with the complete
ALMA telescope and the next-generation of
ground- and space-based observatories will
look even further back in time, shedding more
light on the origin and evolution of the first
stars and galaxies. The results are accepted
for publication in the Astrophysical Journal.
ALMA, an international astronomy facility,
is a partnership of Europe, North America and
East Asia in cooperation with the Republic of
Chile. ALMA construction and operations
are led on behalf of Europe by ESO, on
behalf of North America by the National
Radio Astronomy Observatory (NRAO),
and on behalf of East Asia by the National
Astronomical Observatory of Japan (NAOJ).
The Joint ALMA Observatory (JAO) provides
the unified leadership and management of the
construction, commissioning and operation
of ALMA.
The National Radio Astronomy Observatory
is a facility of the National Science Foundation,
operated under cooperative agreement by
Associated Universities, Inc. f

First Mars Age
Measurement
(NASA/JPL) NASA's Curiosity rover is
providing vital insight about Mars' past and
current environments that will aid plans for
future robotic and human missions.
In a little more than a year on the Red
Planet, the mobile Mars Science Laboratory
has determined the age of a Martian rock,
found evidence the planet could have sustained
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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.
microbial life, taken the first readings of
radiation on the surface, and shown how
natural erosion could reveal the building blocks
of life. Curiosity team members presented
these results and more from Curiosity in six
papers published online recently by Science
Express and in talks at the Fall Meeting of the
American Geophysical Union in San Francisco.
The second rock Curiosity drilled for a
sample on Mars, which scientists nicknamed
"Cumberland," is the first ever to be dated
from an analysis of its mineral ingredients
while it sits on another planet. A report by
Kenneth Farley of the California Institute
of Technology in Pasadena, and co-authors,
estimates the age of Cumberland at 3.86 billion
to 4.56 billion years old. This is in the range
of earlier estimates for rocks in Gale Crater,
where Curiosity is working.
"The age is not surprising, but what is
surprising is that this method worked using
measurements performed on Mars," said
Farley. "When you're confirming a new
methodology, you don't want the first result to
be something unexpected. Our understanding
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of the antiquity of the Martian surface seems
to be right."
The analysis of Cumberland from a sample
drilled by Curiosity was a fundamental and
unprecedented measurement considered
unlikely when the rover landed in 2012. Farley
and his co-authors adapted a 60-year-old
radiometric method for dating Earth rocks
that measures the decay of an isotope of
potassium as it slowly changes into argon,
an inert gas. Argon escapes when a rock is
melted. This dating method measures the
amount of argon that accumulates when the
rock hardens again.
Before they could measure rocks directly
on Mars, scientists estimated their ages by
counting and comparing the numbers of
impact craters on various areas of the planet.
The crater densities are correlated with ages

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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based on comparisons with crater densities
on the moon, which were tied to absolute
dates after the Apollo lunar missions returned
rocks to Earth.
Farley and co-authors also assessed how long
Cumberland has been within about an arm's
reach of the Martian surface, where cosmic
rays that hit atoms in the rock produce gas
buildups that Curiosity can measure.
Analyses of three different gases yielded
exposure ages in the range of 60 million to 100
million years. This suggests shielding layers
above the rock were stripped away relatively
recently. Combined with clues of wind
erosion Curiosity observed, the exposure-age
discovery points to a pattern of windblown
sand chewing away at relatively thick layers
of rock. The eroding layer forms a retreating
vertical face, or scarp.
"The exposure rate is surprisingly fast,"
Farley said. "The place where you'll find the
rocks with the youngest exposure age will be
right next to the downwind scarps."
Finding rocks with the youngest exposure age
is important in the mission's investigations of
whether organic chemicals are preserved from
ancient environments. Organic chemicals are
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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:

building blocks for life, although they also can
be produced without any biology.
"We're making progress on the path to
determining whether there are Martian organics
in there," Doug Ming, of NASA's Johnson
Space Center, said of the Cumberland rock
sample. "We detect organics but can't rule
out that they might be brought along from
Earth." Curiosity detected higher amounts
in Cumberland than it did in either test runs
with Martian soil samples or analysis of empty
sample cups. Increasing the amount of rock
powder in the test cup increased the amount
of organic content detected.
Ming is the lead author of a new report
about a site called "Yellowknife Bay." The
team reported a year ago that the first rock
Curiosity drilled there, nicknamed "John Klein,"
yielded evidence that met the mission's goal of
identifying a Martian environment favorable
for microbial life long ago. Yellowknife Bay's
clay-rich lakebed habitat offers the key chemical
elements for life, plus water not too acidic or
salty, and an energy source. The energy source
is a type used by many rock-eating microbes
on Earth: a mix of sulfur- and iron-containing
minerals that are ready acceptors of electrons,
and others that are ready electron donors, like
the two poles of a battery.
Not only has Curiosity accomplished its
primary goal of finding evidence for an ancient
environment that could have supported life,
but it also has provided evidence habitable
conditions existed more recently than expected

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.
and likely persisted for millions of years.
Additional new results from Curiosity are
providing the first readings of radiation hazards
at Mars' surface, which will aid planning of
human missions to Mars. Other findings will
guide the search for evidence of life on Mars
by improving insight about how erosion may
expose buried clues of molecular building
blocks of life.
New estimates of when habitable conditions
existed at Yellowknife Bay and how long
they persisted come from details of rocks'
composition and layering. It is thought that
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Mars had enough fresh water to generate clay
minerals, and possibly support life, more
than 4 billion years ago, but that the planet
underwent drying that left any remaining
liquid water acidic and briny. A key question
was whether the clay minerals at Yellowknife
Bay formed earlier, upstream on the rim of
Gale Crater where the bits of rock originated,
or later, downstream where the rock particles
were carried by water and deposited.
Scott McLennan of Stony Brook University,
N.Y., and co-authors found that chemical
elements in the rocks indicate the particles
were carried from their upstream source area
to Yellowknife Bay and that most chemical
weathering occurred after they were deposited.
The loss of elements that leach easily, such as
calcium and sodium, would be noticeable if the
weathering that turns some volcanic minerals
into clay minerals had happened upstream.
Scientists did not notice such leaching.
David Vaniman of the Planetary Science
Institute in Tucson, Ariz., and co-authors found
supporting evidence in a separate mineral
analysis of sedimentary rocks at Yellowknife
Bay. They noticed a lack of olivine and an
abundance of magnetite, which suggests
the rocks turned to clay after they washed
downstream. The presence of smectite tells
about conditions where the clay formed.
"Smectite is the typical clay mineral in lake
deposits," Vaniman said. "It is commonly
called a swelling clay, the kind that sticks
to your boot when you step in it. You find
biologically rich environments where you find
smectites on Earth."
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John Grotzinger of Caltech and co-authors
examined physical characteristics of rock layers
in and near Yellowknife Bay and concluded
the habitable environment there existed at a
time "relatively young by Martian standards."
It was a part of Martian history called the
Hesperian Era, when parts of the planet were
already becoming drier and more acidic, less
than 4 billion years ago and roughly the same
time as the oldest evidence for life on Earth.
"This habitable environment existed later
than many people thought there would be one,"
Grotzinger said. "This has global implications.
It's from a time when there were deltas, alluvial
fans and other signs of surface water at many
places on Mars, but those were considered
too young, or too short-lived, to have formed
clay minerals. The thinking was, if they had
clay minerals, those must have washed in
from older deposits. Now, we know the clay
minerals could be produced later, and that
gives us many locations that may have had
habitable environments, too."
Research suggests habitable conditions in the
Yellowknife Bay area may have persisted for
millions to tens of millions of years. During
that time rivers and lakes probably appeared
and disappeared. Even when the surface was
dry, the subsurface likely was wet, as indicated
by mineral veins deposited by underground
water into fractures in the rock. The thickness
of observed and inferred tiers of rock layers
provides the basis for estimating long duration,
and the discovery of a mineral energy source
for underground microbes favors habitability
throughout. f
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Month in
History
February
1: The Space Shuttle Columbia broke up during
re-entry due to wing damage in 2003. The
vehicle and its crew were lost.
2: Christopher Clavius, responsible for the
calendar reform implemented by Pope
Gregory XIII, died on this date in 1612.
The Gregorian calendar is still in use today.
3: Luna 9, launched by the Soviet Union,
made the first soft landing on the moon
and returned pictures from another world
for the first time on this date in 1966.
4: Clyde Tombaugh, the discoverer of Pluto,
was born on this date in 1916. See Feb. 18.
5: The US spacecraft, Mariner 10, returned
the first close images of our sister planet as
it passed Venus on this date in 1974 headed
towards Mercury.
5: Apollo 14, the 3rd mission to the moon’s
surface landed near Fra Mauro close to the
lunar equator on this date in 1971. Alan
Sheppard and Ed Mitchell visited the surface
and Stuart Roosa remained in orbit aboard
the command module.
7: American astronauts Bruce McCandless
and Robert Steward accomplished the
first untethered space walks with Manned
Maneuvering Units (MMU) during the
STS-41B shuttle mission in 1984.
11: Japan became the fourth nation to launch
an artificial satellite in 1970 with the launch
of the 50 pound Ohsumi satellite. They used
a newly developed solid fuel, multi-staged
rocket similar to the US Scout rocket. The
satellite’s battery failed the next day.
12: The NEAR-Shoemaker spacecraft became
the first to land on an asteroid in 2001 when
it touched down on the surface of Eros.
It had orbited Eros since February 2000.
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14: The US launched Syncom 1, the first
geosynchronous satellite, in 1963.
15: Pioneer 10 became the first spacecraft to
successfully pass through the asteroid belt
between Mars and Jupiter in 1973.
15: Galileo Galilei was born in 1564 in Pisa,
Italy. In December, 1609, he was the first
person to use a telescope to look at the
heavens and report what he saw.
18: Clyde Tombaugh, an observing assistant
at the Lowell Observatory, announced the
discovery of the planet Pluto in 1930 from
photos taken over the previous two months.
19: Nicolaus Copernicus was born in 1473.
He was the first modern proponent for a
model of the solar system with the sun at
the center.
19: The Soviet Union launched the Mir space
station into orbit in 1986. This space
station was deorbited and burned up in
the atmosphere in March 2001.
20: John Glenn became the first American
astronaut to orbit the earth in 1962 aboard
the Friendship 7 Mercury craft. His mission
lasted for three orbits which ended in less
than five hours.
22: The USSR launched Cosmos 110 in 1966.
It carried the dogs Veterok and Ugolyok
into orbit. They were returned safely to
earth 22 days later. This was the last of
many high altitude and space flights by
dogs dating back to 1951.
24: The discovery of the first pulsar was
announced by Jocelyn Bell in 1968 at
Cambridge in the United Kingdom.
28: The US launched the first spacecraft into
a polar orbit on this date in 1959. 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

February

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

Planet
Constellation
Transit
Pluto
Sagittarius
8:52 am (34°)
Ceres
Virgo
4:16 am (54°)
Eris
Cetus
3:37 pm (50°)
MakeMake Coma Berenices 2:51 am (80°)
All times are Pacific Standard Time. Rise Haumea Boötes
4:01 am (71°)
and set times are for the astronomical horizon
All Dwarf Planets require a telescope. Ceres
at 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 early in the Eris ("EE-ris"), MakeMake (mah-keh-mahmonth in the evening sky setting shortly keh) and Haumea, like most Plutoids, require a
after the sun. Inferior conjunction on the professional sized telescope. Transit times and
near side of the sun occurs on February altitudes (from Las Vegas) are when the object
15. Greatest western elongation (18°) will is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
occur on March 13.
Venus. Venus is visible in the morning sky rising
shortly before the sun. Greatest western
elongation (47°) will occur on March 22.

The Moon

Mars. Mars, in Virgo, is rising In the late evening.
Each day the moon rises about one hour
The waning gibbous moon rises shortly later than the day before. The New Moon (not
before Mars on the night of February 18. visible) is in the direction of the sun and rises
Jupiter. Jupiter, in Gemini, is in the southeast and sets with the sun. The first quarter moon
in the early evening. The waning gibbous rises at about noon and sets near midnight.
moon is south of Jupiter on the evening The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
of February 10.
last quarter moon rises near midnight and
Saturn. Saturn, in Libra, is rising shortly after sets near noon. Perigee is when the moon is
midnight. The waning gibbous moon rises closest to the earth and apogee is when it is
about a half hour before Saturn on the farthest. The distance varies by ±6% from
the average.
evening of February 20.
Uranus. Uranus, at the Pisces/Cetus border,
is low in the west in the early evening. The
waxing crescent moon is just above Uranus
on the evening of February 3.
Neptune. Neptune, in Aquarius, is too
close in direction to the sun to be visible.
Conjunction on the far side of the sun occurs
on February 23. Neptune will reappear in
the early morning sky next month.

New Moon
First quarter
Full Moon
Last quarter
New Moon

Jan. 30
Feb. 6
Feb. 14
Feb. 22
Mar. 1

1:39 pm pst
11:22 am
3:53 pm
9:15 am
12:00 am

Perigee
Apogee
Perigee

Jan. 30
Feb. 11
Feb. 27

1:59 am pst
9:11 pm
1:01 pm

onOrbit

2014
The Sun

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

Las Vegas

Sunrise
6:41 am pst
6:39
6:36
6:33
6:30
6:27
6:23
6:20
6:16
6:12

Sunset
5:07 pm pst
5:11
5:14
5:17
5:20
5:23
5:26
5:29
5:32
5:35
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The Sun

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

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

Reno

Sunrise
7:07 am pst
7:04
7:01
6:57
6:54
6:50
6:46
6:42
6:38
6:33

Sunset
5:20 pm pst
5:23
5:27
5:30
5:34
5:37
5:41
5:44
5:47
5:51

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

The Mid-Winter Sky
High in the south at about 8:00 pm during
February is the bright constellation of Orion.
Orion has more bright stars in it than most
other constellations. Orion is the hourglass
figure in the middle of the diagram.
The left shoulder of Orion is marked by the
bright red star Betelgeuse. The right foot of
Orion is the bright blue star Rigel. These are
the two brightest stars of Orion.
The three stars at the waist of the hourglass
form the “belt” of Orion. They are called
Mintaka, Alnilam and Alnitak. Extending the
line formed by the belt stars upward, takes you
to the bright red star Aldebaran, the brightest
star in Taurus, the Bull. Continuing the line
takes you through the “V”-shaped pattern of
the Hyades star cluster and eventually to the
small “dipper-shaped” pattern of the Pleiades
star cluster. The Pleiades are seven sisters
kidnaped by Zeus in the form of Taurus.
Extending that same line downward takes you
to Sirius, the brightest star in Canis Major, the
Big Dog. Sirius is also the brightest appearing
star in the sky.
Below the Belt of Orion, in the lower part
of the hourglass, are three faint stars in a row.
The middle star does not look quite sharp to
the eye. This fuzziness is caused by the fact
that the middle star is not actually a star, but
a nebula. It is the famous Great Nebula of

Orion, also known as M42. This cloud of
glowing gas can be easily seen with a pair of
binoculars. It is a star forming region that is
400 light years across and nearly 1500 light
years away. Telescopes have shown evidence
of hundreds of new stars being born there.
Above and to the left of Orion is the
constellation of Gemini, the Twins. The
two brightest stars, along the left side of the
diagram, are Castor and Pollux. These stars
are very similar in appearance which led to
them being called “The Twins”. f

Now Playing
In Las Vegas

In Reno

Stars of the Pharaohs
IBEX: Search for the Edge
of the Solar System
Zula Patrol: Under the
Weather

All Shows
TM

Seasonal Stargazing

in SciDome

Call for Titles
or visit

http://planetarium.unr.edu/

all in Digistar 5TM
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

