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New Candidate for
Most Distant Galaxy
Yet Known
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JD, is observed 420 million years after the big
bang. Its light has traveled 13.3 billion years
to reach Earth.
This is the latest discovery from a large
program that uses natural zoom lenses to
reveal distant galaxies in the early universe.
The Cluster Lensing And Supernova survey
with Hubble (CLASH) is using massive galaxy
clusters as cosmic telescopes to magnify
distant galaxies behind them, an effect called
gravitational lensing. f

(NASA/STScI)
By combining the
power of NASA's
Hu b b l e S p a c e
Telescope, Spitzer
Space Telescope,
and one of nature's
own natural "zoom
lenses" in space,
astronomers have
set a new distance
record for finding
the farthest galaxy
yet seen in the
universe.
The
diminutive blob,
which is only a tiny
fraction of the size
of our Milky Way
galaxy, offers a peek
back into a time
when the universe
was 3 percent of
its present age
of 13.7 billion
years. The newly
discovered galaxy,
named MACS0647© 2012, Board of Regents, Nevada System of Higher Education. onOrbit is published monthly by
the Planetariums of the Nevada System of Higher Education. It may be copied in whole or part
as long as credit is given. While every effort is made to insure the accuracy of the information
presented, the Planetariums are not responsible for any errors or the consequences of those errors.
All the news that fits is print.
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Monster Galaxy May
Have Been Stirred Up
By Black-hole Mischief
(NASA/STScI) Astronomers using NASA's
Hubble Space Telescope have obtained a
remarkable new view of a whopper of an
elliptical galaxy that may have been puffed
up by the actions of one or more black holes
in its core.
Spanning a little more than one million lightyears, the galaxy is about 10 times the diameter
of our Milky Way galaxy. The bloated galaxy
is a member of an unusual class of galaxies
with a diffuse
core fil led
with a fog of
starlight where
there would
normally be a
concentrated
peak of light
around a
central black
hole. Viewing
the core is
like seeing a
city with no
downtown,
just houses sprinkled across a vast landscape.
Astronomers used Hubble's Advanced
Camera for Surveys and Wide Field Camera
3 to measure the amount of starlight across
the galaxy, dubbed A2261-BCG. The Hubble
observations revealed that the galaxy's puffy
core, measuring about 10,000 light-years, is
the largest yet seen.
A galaxy's core size typically is correlated to
the dimensions of its host galaxy, but in this
case, the central region is much larger than
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium
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astronomers would expect for the galaxy's
size. In fact, the bloated core is more than
three times larger than the center of other
very luminous galaxies. Located three billion
light-years away, the galaxy is the most massive
and brightest galaxy in the Abell 2261 cluster.
Astronomers have proposed two possibilities
for the puffy core. One scenario is that a pair
of merging black holes gravitationally stirred
up and scattered the stars. Another idea is that
the merging black holes were ejected from
the core. Left without an anchor, the stars
began spreading out even more, creating the
puffy-looking core.
Previous Hubble observations have revealed
that supermassive black holes, weighing
millions or
billions times
more than the
Sun, reside at
the centers
of nearly all
galaxies and
may play a
role in shaping
those central
regions.
"Expecting
to find a black
hole in every
galaxy is sort
of like expecting to find a pit inside a peach,"
explained astronomer Tod Lauer of the
National Optical Astronomy Observatory in
Tucson, Ariz., a co-author of the Hubble study.
"With this Hubble observation, we cut into
the biggest peach and we can't find the pit.
We don't know for sure that the black hole is
not there, but Hubble shows that there's no
concentration of stars in the core."
Team leader Marc Postman of the Space
Telescope Science Institute in Baltimore, Md.,
said the galaxy stood out in the Hubble image.
"When I first saw the image of this galaxy, I
knew right away it was unusual," Postman
explained. "The core was very diffuse and
very large. The challenge was then to make
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sense of all the data, given what we knew from
previous Hubble observations, and come up
with a plausible explanation for the intriguing
nature of this particular galaxy."
The paper describing the results appeared in
the Sept. 10 issue of The Astrophysical Journal.
The astronomers expected to see a slight cusp
of light in the galaxy's center, marking the
location of the black hole and attendant stars.
Instead, the starlight's intensity remained fairly
even across the galaxy.
One possibility for the puffy core may be
due to two central black holes orbiting each
other. These black holes collectively could
have been as massive as several billion suns.
Though one of the black holes would be native
to the galaxy, a second black hole could have
been added from a smaller galaxy that was
gobbled up by the massive elliptical.
In this scenario, stars circling in the giant
galaxy's center came close to the twin black
holes. The stars were then given a gravitational
boot out of the core. Each gravitational
slingshot robbed the black holes of momentum,
moving the pair ever closer together, until finally
they merged, forming one supermassive black
hole that still resides in the galaxy's center.
Another related possibility is that the blackhole merger created gravity waves, which are
ripples in the fabric of space. According to the
theory of general relativity, a pair of merging
black holes produce ripples of gravity that
radiate away. If the black holes are of unequal
mass, then some of the energy may radiate
more strongly in one direction, producing the
equivalent of a rocket thrust. The imbalance
of forces would have ejected the merged black
hole from the center at speeds of millions of
miles an hour, resulting in the rarity of a galaxy
without a central black hole. "The black hole
is the anchor for the stars," Lauer explained.
"If you take it out, all of a sudden you have a
lot less mass. The stars don't get held down
very well and they expand out, enlarging the
core even more."
The team admits that the ejected black-hole
scenario may sound far-fetched, "but that's what
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makes observing the universe so intriguing,
sometimes you find the unexpected," said
Postman.
Added Lauer: "This is a system that's
interesting enough that it pushes against a lot
of questions. We have thought an awful lot
about what black holes do. But we haven't been
able to test our theories. This is an interesting
place where a lot of the ideas we've had can
come together and can be tested, fairly exotic
ideas about how black holes may interact with
each other dynamically and how they would
affect the surrounding stellar population."
The team is now conducting follow-up
observations with the Very Large Array
radio telescope (VLA) in New Mexico. The
astronomers expect material falling onto a
black hole to emit radio waves, among other
types of radiation. They will compare the
VLA data with the Hubble images to more
precisely pin down the location of the black
hole, if it indeed exists.
The Abell 2261 cluster is part of a multiwavelength survey, led by Postman, called
the Cluster Lensing And Supernova survey
with Hubble (CLASH). The survey probes
the distribution of dark matter in 25 massive
galaxy clusters. f

Asteroid Belts of Just
the Right Size are
Friendly to Life
(NASA/STScI) Solar systems with lifebearing planets may be rare if they are
dependent on the presence of asteroid belts
of just the right mass, according to a study by
Rebecca Martin, a NASA Sagan Fellow from
the University of Colorado in Boulder, and
astronomer Mario Livio of the Space Telescope
Science Institute in Baltimore, Md.
They suggest that the size and location of
an asteroid belt, shaped by the evolution of
the Sun's protoplanetary disk and by the
gravitational influence of a nearby giant
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Jupiter-like planet, may determine whether
complex life will evolve on an Earth-like planet.
This might sound surprising because asteroids
are considered a nuisance due to their potential
to impact the Earth and trigger mass extinctions.
But an emerging view proposes that asteroid
collisions with planets may provide a boost
to the birth and evolution of complex life.
Asteroids may have delivered water and
organic compounds to the early Earth.
According to the theory of punctuated
equilibrium, occasional asteroid impacts might
accelerate the rate of biological evolution
by disrupting a planet's environment to the
point where species must try new adaptation
strategies.
The astronomers based their conclusion on
an analysis of theoretical models and archival
observations of extrasolar Jupiter-sized planets
and debris disks around young stars. "Our
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study shows that only a
tiny fraction of planetary
systems observed to date
seem to have giant planets
in the right location to
produce an asteroid belt
of the appropriate size,
offering the potential for
life on a nearby rocky
planet," said Martin, the
study's lead author. "Our
study suggests that our
solar system may be rather
special."
The findings appeared
recently in the Monthly
Notices of the Royal
Astronomical Society:
Letters (published by
Oxford University Press).
Martin and Livio suggest
that the location of an
asteroid belt relative to a
Jupiter-like planet is not
an accident. The asteroid
belt in our solar system,
located between Mars and
Jupiter, is a region of millions of space rocks
that sits near the "snow line," which marks
the border of a cold region where volatile
material such as water ice are far enough from
the Sun to remain intact. At the time when
the giant planets in our solar system were
forming, the region just beyond the snow
line contained a dense mix of ices, rock, and
metals that provided enough material to build
giant planets like Jupiter.
When Jupiter formed just beyond the snow
line, its powerful gravity prevented nearby
material inside its orbit from coalescing and
building planets. Instead, Jupiter's influence
caused the material to collide and break apart.
These fragmented rocks settled into an asteroid
belt around the Sun.
"To have such ideal conditions you need a
giant planet like Jupiter that is just outside the
asteroid belt [and] that migrated a little bit,
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but not through the belt," Livio explained. "If
a large planet like Jupiter migrates through the
belt, it would scatter the material. If, on the
other hand, a large planet did not migrate at
all, that, too, is not good because the asteroid
belt would be too massive. There would be
so much bombardment from asteroids that
life may never evolve."
In fact, during the solar system's infancy, the
asteroid belt probably had enough material to
make another Earth, but Jupiter's presence and
its small migration towards the Sun caused
some of the material to scatter. Today, the
asteroid belt contains less than one percent
of its original mass. Using our solar system
as a model, Martin and Livio proposed that
asteroid belts in other solar systems would
always be located approximately at the snow
line. To test their proposal, Martin and Livio
created models of protoplanetary disks around
young stars and calculated the location of the
snow line in those disks based on the mass of
the central star.
They then looked at all the existing spacebased infrared observations from NASA's
Spitzer Space Telescope of 90 stars having warm
dust, which could indicate the presence of an
asteroid belt-like structure. The temperature of
the warm dust was consistent with that of the
snow line. "The warm dust falls right onto our
calculated snow lines, so the observations are
consistent with our predictions," Martin said.
The duo then studied observations of the 520
giant planets found outside our solar system.
Only 19 of them reside outside the snow line,
suggesting that most of the giant planets that
may have formed outside the snowline have
migrated too far inward to preserve the kind
of slightly-dispersed asteroid belt needed to
foster enhanced evolution of life on an Earthlike planet near the belt. Apparently, less than
four percent of the observed systems may
actually harbor such a compact asteroid belt.
"Based on our scenario, we should concentrate
our efforts to look for complex life in systems
that have a giant planet outside of the snow
line," Livio said. f
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NASA'S Spitzer Sees
Light Of Lonesome
Stars
(NASA/SSC) A new study using data from
NASA's Spitzer Space Telescope suggests a cause
for the mysterious glow of infrared light seen
across the entire sky. It comes from isolated
stars beyond the edges of galaxies. These
stars are thought to have once belonged to
the galaxies before violent galaxy mergers
stripped them away into the relatively empty
space outside of their former homes.
"The infrared background glow in our sky
has been a huge mystery," said Asantha Cooray
of the University of California at Irvine, lead
author of the new research published in the
journal Nature. "We have new evidence this
light is from the stars that linger between
galaxies. Individually, the stars are too faint
to be seen, but we think we are seeing their
collective glow."
The findings disagree with another theory
explaining the same background infrared light
observed by Spitzer. A group led by Alexander
"Sasha" Kashlinsky of NASA's Goddard Space
Flight Center in Greenbelt, Md., proposed in
June this light, which appears in Spitzer images
as a blotchy pattern, is coming from the very
first stars and galaxies.
In the new study, Cooray and colleagues
looked at data from a larger portion of the
sky, called the Bootes field, covering an arc
equivalent to 50 full Earth moons. These
observations were not as sensitive as those
from the Kashlinsky group's studies, but the
larger scale allowed researchers to analyze better

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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the pattern of the background infrared light.
"We looked at the Bootes field with Spitzer
for 250 hours," said co-author Daniel Stern of
NASA's Jet Propulsion Laboratory in Pasadena,
Calif. "Studying the faint infrared background
was one of the core goals of our survey, and we
carefully designed the observations in order
to directly address the important, challenging
question of what causes the background glow."
The team concluded the light pattern of the
infrared glow is not consistent with theories
and computer simulations of the first stars
and galaxies. Researchers say the glow is too
bright to be from the first galaxies, which
are thought not to have been as large or as
numerous as the galaxies we see around us
today. Instead, the scientists propose a new
theory to explain the blotchy light, based on
theories of "intracluster" or "intrahalo" starlight.
Theories predict a diffuse smattering of stars
beyond the halos, or outer reaches, of galaxies,
and in the spaces between clusters of galaxies.
The presence of these stars can be attributed
to two phenomena. Early in the history of our

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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universe as galaxies grew
in size, they collided with
other galaxies and gained
mass. As the colliding
galaxies became tangled
gravitationally, strips of
stars were shredded and
tossed into space. Galaxies
also grow by swallowing
smaller dwarf galaxies, a
messy process that also
results in stray stars.
"A light bulb went
off when reading some
research papers predicting the existence of
diffuse stars," Cooray said. "They could explain
what we are seeing with Spitzer."
More research is needed to confirm this
sprinkling of stars makes up a significant
fraction of the background infrared light.
For instance, it would be necessary to find a
similar pattern in follow-up observations in
visible light. NASA's upcoming James Webb
Space Telescope (JWST) might finally settle
the matter for good.
"The keen infrared vision of the James Webb
Telescope will be able to see some of the earliest
stars and galaxies directly, as well as the stray
stars lurking between the outskirts of nearby
galaxies," said Eric Smith, JWST's deputy
program manager at NASA Headquarters in
Washington. "The mystery objects making
up the background infrared light may finally
be exposed."
Other authors include Joseph Smidt,
Francesco De Bernardis, Yan Gong and
Christopher C. Frazer of UC Irvine; Matthew L.
N. Ashby of the Harvard-Smithsonian Center
for Astrophysics in Cambridge, Mass; Peter
R. Eisenhardt of JPL; Anthony H. Gonzalez
of the University of Florida in Gainesville;
Christopher S. Kochanek of Ohio State
University in Columbus; Szymon Kozlowski
of Ohio State and the Warsaw University
Observatory in Poland; and Edward L. Wright
of the University of California, Los Angeles.
JPL manages the Spitzer Space Telescope

2013

onOrbit

Page 9

The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
mission for NASA's Science Mission Directorate
in Washington. Science operations are
conducted at the Spitzer Science Center at the
California Institute of Technology in Pasadena.
Data are archived at the Infrared Science
Archive housed at the Infrared Processing and
Analysis Center at Caltech. Caltech manages
JPL for NASA. f

Revealing a MiniSupermassive Black
Hole
(NASA/CXC) One of the lowest mass
supermassive black holes ever observed in the
middle of a galaxy has been identified, thanks
to NASA's Chandra X-ray Observatory and
several other observatories. The host galaxy is
of a type not expected to harbor supermassive
black holes, suggesting that this black hole,
while related to its supermassive cousins, may
have a different origin.
The black hole is located in the middle of
the spiral galaxy NGC 4178, shown in this
image from the Sloan Digital Sky Survey (next
page). The inset shows an X-ray source at the
position of the black hole, in the center of a
Chandra image. An analysis of the Chandra
data, along with infrared data from NASA's
Spitzer Space Telescope and radio data from
the NSF's Very Large Array suggests that the
black hole is near the extreme low-mass end
of the supermassive black hole range.
These results were published in the July 1,

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.
2012 issue of The Astrophysical Journal by
Nathan Secrest, from George Mason University
in Fairfax, Virginia, and collaborators.
The properties of the X-ray source, including
its brightness and spectrum, the amount
of X-rays at different wavelengths, and its
brightness at infrared wavelengths, suggest that
a black hole in the center of NGC 4178 is rapidly
pulling in material from its surroundings. The
same data also suggest that light generated
by this infalling material is heavily absorbed
by gas and dust surrounding the black hole.
A known relationship between the mass of
a black hole and the amount of X-rays and
radio waves it generates was used to estimate
the mass of the black hole. This method gives
a black hole mass estimate of less than about
200,000 times that of the sun. This agrees with
mass estimates from several other methods
employed by the authors, and is lower than
the typical values for supermassive black
holes of millions to billions of times the mass
of the sun.
NGC 4178 is a spiral galaxy located about
55 million light years from Earth. It does
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not contain a bright central concentration,
or bulge, of stars in its center. Besides NGC
4178, four other galaxies without bulges are
currently thought to contain supermassive
black holes. Of these four black holes, two
have masses that may be close to that of the
black hole in NGC 4178. XMM-Newton
observations of an X-ray source discovered
by Chandra in the center of the galaxy NGC
4561 indicate that the mass of this black hole
is greater than 20,000 times the mass of the
sun, but the mass could be substantially higher
if the black hole is pulling in material slowly,
causing it to generate less X-ray emission. A
paper describing these results was published in
the October 1st, 2012 issue of The Astrophysical
Journal by Araya Salvo and collaborators.
The mass of the black hole in the galaxy
NGC 4395 is estimated to be about 360,000
times the mass of the sun, as published by
Peterson and collaborators in the October
20, 2005 issue of the Astrophysical Journal.
Previously, astronomers have found that
observations of a large number of galaxies are
consistent with a close correlation between
the mass of a supermassive black hole and the
mass of the bulge of its host galaxy. Theoretical
models developed to explain these results
invoke mergers of galaxies, and predict that
galaxies without bulges are unlikely to host

January

supermassive black holes. The results found
for NGC 4178 and the four other galaxies
mentioned run counter to these predictions,
and may suggest that more than one mechanism
is at work in forming supermassive black holes.
Three other X-ray sources were found in
the Chandra image. If they are located in
NGC 4178 they are likely to be binary systems
containing a black hole or neutron star. The
brightest of the three sources may be an
intermediate-mass black hole with a mass that
is about 6,000 times that of the sun.
The co-authors of the paper describing
these results are Shobita Satyapal, and Mario
Gliozzi, from George Mason University;
Teddy Cheung, from the National Academy
of Science in Washington DC; Anil Seth, from
the University of Utah in Salt Lake City, UT,
and Torsten Böker from ESA/ESTEC in the
Netherlands.
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

NASA's NuSTAR Spots
Flare From Milky
Way's Black Hole
(NASA/CXC) NASA's newest set of X-ray eyes
in the sky, the Nuclear Spectroscopic Telescope
Array (NuSTAR), has caught its first look at
the giant black hole parked at the center of our
galaxy. The observations show the typically
mild-mannered black hole during the middle
of a flare-up.
"We got lucky to have captured an outburst
from the black hole during our observing
campaign," said Fiona Harrison, the mission's
principal investigator at the California Institute
of Technology (Caltech) in Pasadena. "These
data will help us better understand the gentle
giant at the heart of our galaxy and why it
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Friends of The
CSN Planetarium

Be a Star in Our Sky

sometimes flares up for a few hours and then
returns to slumber."
NuSTAR, launched June 13, is the only
telescope capable of producing focused
images of the highest-energy X-rays. For two
days in July, the telescope teamed up with
other observatories to observe Sagittarius A*
(pronounced Sagittarius A-star and abbreviated
Sgr A*), the name astronomers give to a
compact radio source at the center of the Milky
Way. Observations show a massive black hole
lies at this location. Participating telescopes
included NASA's Chandra X-ray Observatory,
which sees lower-energy X-ray light; and the
W.M. Keck Observatory atop Mauna Kea in
Hawaii, which took infrared images.
Compared to giant black holes at the centers
of other galaxies, Sgr A* is relatively quiet.
Active black holes tend to gobble up stars and
other fuel around them. Sgr A* is thought
only to nibble or not eat at all, a process that
is not fully understood. When black holes
consume fuel, whether a star, a gas cloud or, as
recent Chandra observations have suggested,
even an asteroid, they erupt with extra energy.
In the case of NuSTAR, its state-of-the-art
telescope is picking up X-rays emitted by
consumed matter being heated up to about
180 million degrees Fahrenheit (100 million
degrees Celsius) and originating from regions
where particles are boosted very close to the
speed of light. Astronomers say these NuSTAR
data, when combined with the simultaneous
observations taken at other wavelengths, will
help them better understand the physics of
how black holes snack and grow in size.

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.
"Astronomers have long speculated that the
black hole's snacking should produce copious
hard X-rays, but NuSTAR is the first telescope
with sufficient sensitivity to actually detect
them," said NuSTAR team member Chuck
Hailey of Columbia University in New York City.
NuSTAR is a Small Explorer mission led by
Caltech and managed by NASA's Jet Propulsion
Laboratory in Pasadena for NASA's Science
Mission Directorate in Washington. Orbital
Sciences Corporation of Dulles, Va., built the
spacecraft. f
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NASA Rover Finds
Clues to Changes in
Mars' Atmosphere
(NASA/JPL) NASA's car-sized rover,
Curiosity, has taken significant steps toward
understanding how Mars may have lost much
of its original atmosphere.
Learning what happened to the Martian
atmosphere will help scientists assess whether
the planet ever was habitable. The present
atmosphere of Mars is 100 times thinner
than Earth's.
A set of instruments aboard the rover
has ingested and analyzed samples of the
atmosphere collected near the "Rocknest" site
in Gale Crater where the rover is stopped for
research. Findings from the Sample Analysis
at Mars (SAM) instruments suggest that loss
of a fraction of the atmosphere, resulting
from a physical process favoring retention
of heavier isotopes of certain elements, has
been a significant factor in the evolution of
the planet. Isotopes are variants of the same
element with different atomic weights.
Initial SAM results show an increase of
five percent in heavier isotopes of carbon in
the atmospheric carbon dioxide compared
to estimates of the isotopic ratios present
when Mars formed. These enriched ratios
of heavier isotopes to lighter ones suggest the
top of the atmosphere may have been lost to
interplanetary space. Losses at the top of the
atmosphere would deplete lighter isotopes.
Isotopes of argon also show enrichment of the
heavy isotope, matching previous estimates of
atmosphere composition derived from studies
of Martian meteorites on Earth.
Scientists theorize that in Mars' distant
past its environment may have been quite
different, with persistent water and a thicker
atmosphere. NASA's Mars Atmosphere and
Volatile Evolution, or MAVEN, mission will
investigate possible losses from the upper
atmosphere when it arrives at Mars in 2014.

January

With these initial sniffs of Martian
atmosphere, SAM also made the most sensitive
measurements ever to search for methane gas
on Mars. Preliminary results reveal little to no
methane. Methane is of interest as a simple
precursor chemical for life. On Earth, it can
be produced by either biological or nonbiological processes.
Methane has been difficult to detect from
Earth or the current generation of Mars orbiters
because the gas exists on Mars only in traces, if
at all. The Tunable Laser Spectrometer (TLS)
in SAM provides the first search conducted
within the Martian atmosphere for this
molecule. The initial SAM measurements
place an upper limit of just a few parts methane
per billion parts of Martian atmosphere, by
volume, with enough uncertainty that the
amount could be zero.
"Methane is clearly not an abundant gas at
the Gale Crater site, if it is there at all. At this
point in the mission we're just excited to be
searching for it," said SAM TLS lead Chris
Webster of NASA's Jet Propulsion Laboratory.
"While we determine upper limits on low
values, atmospheric variability in the Martian
atmosphere could yet hold surprises for us."
In Curiosity's first three months on Mars,
SAM has analyzed atmosphere samples with
two laboratory methods. One is a mass
spectrometer investigating the full range of
atmospheric gases. The other, TLS, has focused
on carbon dioxide and methane. During its
two-year prime mission, the rover also will use
an instrument called a gas chromatograph that
separates and identifies gases. The instrument
also will analyze samples of soil and rock, as
well as more atmosphere samples.
"With these first atmospheric measurements
we already can see the power of having a
complex chemical laboratory like SAM on
the surface of Mars," said SAM Principal
Investigator Paul Mahaffy of NASA's Goddard
Space Flight Center. "Both atmospheric
and solid sample analyses are crucial for
understanding Mars' habitability." f
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Month in
History
January
1: Ceres, the first asteroid was discovered by
Guiseppe Piazzi from his observatory in
Sicily in 1801.
2: The Soviet Union launched Luna 1 on this
date in 1959. It became the first vehicle to
fly by the moon to an orbit about the sun.
4: Sputnik 1, the first artificial satellite of the
earth, reentered the earth’s atmosphere on
this date in 1958 and was destroyed.
4: The 150 foot solar observatory at Mount
Wilson, California, began publishing daily
sunspot drawings in 1917. This continued
until September 16, 2004.
5: The trans-Neptunian object Eris is discovered in 2005 igniting the debate on the
planetary status of Pluto. Both became
categorized as dwarf planets.
7: Galileo, using a telescope to view Jupiter for
the first time, saw three of the four major
moons of that giant planet.
9: Thomas Henderson, the first Astronomer
Royal of Scotland, published the first accurate determination for the distance to
Alpha Centauri in 1839.
10: American scientists became the first to
bounce a radar signal off of another celestial body when they detected the reflected
return signal beamed towards the moon
three seconds earlier on this date in 1946.
11: William Herschel discovered the first
moon of Uranus in 1787, six years after
he discovered the planet. This moon was
later named Titania.
12: The royal Astronomical society was
founded in London, England, in 1820.
13: Galileo discovered the fourth of Jupiter's
major moon in 1610, just six days after his
discovery of the other three major moons.
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13: An editorial in the New York Times on
this day in 1920 ridiculed a monograph
by Robert Goddard which proposed that
rockets could be used to reach the moon.
14: The Soviet Union became the first
country to successfully dock two manned
spacecraft in 1969.
17: Captain James Cook became the first
western navigator to cross the Antarctic
Circle in 1773.
18: Captain James Cook became the first
Westerner to reach the Sandwich Islands
in 1778. The island chain is now known
as the Hawaiian Islands.
21: Pluto crossed the orbit of Neptune in
1979 making Neptune the farthest planet
from the sun. This condition remained
until Pluto again crossed the orbit of
Neptune outbound in 1999.
24: Voyager 2 became the first craft to fly by
Uranus returning photographs in 1986.
24: The United States launched Discovery on
the 100th manned space mission in 1985.
27: A fire aboard the Apollo 1 spacecraft
destroyed the vehicle during a preflight
test in 1967. The crew of Virgil “Gus”
Grissom, Edwin White and Roger Chafee
were killed.
28: An explosion 73 seconds into the flight
of the space shuttle Challenger destroyed
the craft in 1986 killing the crew of seven.
31: Explorer 1, the first artificial satellite of
the earth launched by the United States
achieved orbit on this day in 1958. Data
from by this satellite led to the discovery
of the Van Allen radiation belt. 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

onOrbit

January

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

Planet
Constellation
Transit
Pluto
Sagittarius
10:41 am (34°)
Ceres
Taurus
9:17 pm (81°)
Eris
Cetus
5:37 pm (50°)
MakeMake Coma Berenices 4:49 am (80°)
All times are Pacific Standard time. Rise and Haumea Boötes
5:58 am (71°)
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
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is too close in direction to Eris ("EE-ris"), MakeMake (mah-keh-mahthe sun to be seen. Superior conjunction on keh) and Haumea, like most Plutoids, require a
the far side of the sun occurs on January 18. professional sized telescope. Transit times and
Venus. Venus is visible in the morning sky altitudes (from Las Vegas) are when the object
rising about an hour before the sun. By is at its highest in the southern sky. Each will
next month, it will be too close in direction appear slightly lower in the sky from Reno. f
to the sun to be seen and it will return to
The Moon
the evening sky in June.
Each day the moon rises about one hour
Mars. Mars, in Capricornus this month, is later than the day before. The New Moon (not
low in the southwest at sunset. It sets less visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
than two hours after the sun.
rises at about noon and sets near midnight.
Jupiter. Jupiter, in Taurus the Hyades star The full moon is opposite the sun in the sky
cluster and the Pleiades star cluster, is in and rises at sunset and sets at sunrise. The
the east in the early evening. Opposition last quarter moon rises near midnight and
occurred on December 2 when it was rising sets near noon. Perigee is when the moon is
in the east as the sun sets in the west.
closest to the earth and apogee is when it is
Saturn. Saturn, in Libra, is high in the farthest. The distance varies by ±6% from
the average.
southeastern sky before sunrise. It rises
at about 1 am at mid-month.
Full Moon
Dec. 28
2:21 am pst
Last quarter Jan. 4
7:58 pm
Uranus. Uranus, in Pisces, is in the southwest
New Moon Jan. 11
11:44 am
in the early evening. The waxing crescent
First quarter Jan. 18
3:45 pm
moon passes about 4° north of Uranus on
Full Moon
Jan. 26
8:38 pm
the evening of January 16.
Apogee
Dec. 25
1:21 pm pst
Neptune. Neptune, in Aquarius, is in the
Perigee
Jan. 10
2:27 am
southwest in the early evening. It is about
Apogee
Jan. 22
2:53 am
34° west of Uranus. It sets about three hours
after the sun at mid-month. Conjunction,
Perihelion
when it passes on the far side of the sun,
This year the earth is closest to the sun on
will occur on February 20.
January 1 at 9:00 pm pst. The distance from
the center of the sun to the center of the earth
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2013
The Sun

Date
Jan. 1
Jan. 4
Jan. 7
Jan. 10
Jan. 13
Jan. 16
Jan. 19
Jan. 22
Jan. 25
Jan. 28
Jan. 31

Las Vegas

Sunrise
6:52 am pst
6:52
6:52
6:52
6:51
6:51
6:49
6:48
6:46
6:44
6:42

Sunset
4:37 pm pst
4:40
4:42
4:45
4:48
4:51
4:54
4:57
5:00
5:03
5:07
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The Sun

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

is 147,098,190 km or 91,402,560 miles.
The average distance between the center of
the earth and the center of the sun is called
the astronomical unit (AU). The official
value of the AU is 149,597,870 kilometers or
92,955,810 miles.
Because the orbit of the earth is slightly
elliptical and the distance varies by about
±1.7%. On July 5, the earth will be farthest
from the sun. f

Meteor Shower
The Quadrantid meteor shower will reach
its peak on the night of January 3/4, 2013,
in the early morning before dawn. This is
normally one of the better showers during the
year, typically producing over 60 meteors per
hour and occasionally reaching over 200 per
hour. The moon is near last quarter phase on
that date and will interfere with this shower
as it rises near 11 pm January 3.
While meteors from this shower can be seen
anywhere in the sky, the paths that they take
can be traced back across the sky to a point
near the intersection of the constellations of
Draco, Boötes and Hercules. This is called the
radiant point for the shower. The shower takes
its name from the now obsolete constellation
in that region once called Quadrans Muralis
(the Mural Quadrant).
Meteors from this shower can be seen for

Date
Jan. 1
Jan. 4
Jan. 7
Jan. 10
Jan. 13
Jan. 16
Jan. 19
Jan. 22
Jan. 25
Jan. 28
Jan. 31

Reno

Sunrise
7:20 am pst
7:20
7:20
7:19
7:19
7:17
7:16
7:14
7:12
7:10
7:07

Sunset
4:47 pm pst
4:49
4:52
4:55
4:58
5:01
5:05
5:08
5:12
5:15
5:19

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

about a week on either side of the night of the
maximum. However, this stream has a very
small, dense, central region that produces
most of the visible meteors. Before and after
the night of January 3/4, expect less than 20
meteors per hour.
On the night of the peak, depending on the
exact path of the earth through the stream
and the time of passage, you may observe
anywhere from 40 to 200 meteors per hour.
Since the stream appears to have little dust,
most of the shower meteors are bright and
excellent objects for photography.
While most showers are best after midnight,
the radiant for this shower is already above
the horizon by 9:00 pm. Since the moon will
be rising near 11 pm, best viewing will be
between 9 pm and midnight. In some years
the Quadrantids are among of the best meteor
showers of the season, this year may be better
than average.
Meteor showers are the result of the debris
from comets. Most showers are associated
with known comets. This old shower has no
known comet associated with it. The comet
that originated this stream probably ceased
being a visible object over 500 years ago. Comet
debris spreads out along the comet’s orbit. If
that orbit crosses the orbit of the earth, then
a meteor shower will occur on the date the
earth travels through the stream. f

Now Playing
In Las Vegas

Black Holes
Tales of the Maya Skies
The Little Star that Could
Seasonal Stargazing
all in Digistar 5TM

In Reno

Solar MaxTM

in Skydome 8/70

Tales of the Maya
Skies
TM
in SciDome

Impact Earth
TM
in SciDome

Seasonal Stargazing

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. 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

