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Crab Nebula:
A Cosmic Icon
(NASA/CXC) A star's spectacular death in
the constellation Taurus was observed on Earth
as the supernova of 1054 A.D. Now, almost
a thousand years later, a super dense object,
called a neutron
star, left behind
by the explosion
is seen spewing
out a blizzard
of high-energy
particles into the
expanding debris
field known as
the Crab Nebula.
X-ray data from
Chandra Space
Telescope provide
significant
clues to the
workings of this
mighty cosmic
" g e n e r a t o r, "
which
is
producing energy
at the rate of
100,000 suns.
This composite
image (here and
cover) uses data
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from three of NASA's Great Observatories.
The Chandra X-ray image is shown in blue,
the Hubble Space Telescope optical image
is in red and yellow, and the Spitzer Space
Telescope's infrared image is in purple. The
X-ray image is smaller than the others because
extremely energetic electrons emitting X-rays
radiate away their energy more quickly than
the lower-energy electrons emitting optical
and infrared light. Along with many other
telescopes, Chandra has repeatedly observed the
Crab Nebula over the course of the mission's
lifetime. The Crab Nebula is one of the most
studied objects in the sky, truly making it a
cosmic icon. f
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Spitzer Telescope
Observes Baby Brown
Dwarf
(NASA/SSC) NASA's Spitzer Space Telescope
has contributed to the discovery of the youngest
brown dwarf ever observed, a finding that, if
confirmed, may solve an astronomical mystery
about how these cosmic misfits are formed.
Brown dwarfs are misfits because they fall
somewhere between planets and stars in
terms of their temperature and mass. They
are cooler and more lightweight than stars
and more massive (and normally warmer)
than planets. This has generated a debate
among astronomers: Do brown dwarfs form
like planets or like stars?
Brown dwarfs are born of the same dense,
dusty clouds that spawn stars and planets.
But while they may share the same galactic
nursery, brown dwarfs are often called "failed"
stars because they lack the mass of their hotter,
brighter stellar siblings. Without that mass,
the gas at their core does not get hot enough to
trigger the nuclear fusion that burns hydrogen,
the main component of these molecular clouds,
into helium. Unable to ignite as stars, brown
dwarfs end up as cooler, less luminous objects
that are more difficult to detect, a challenge
that was overcome in this case by Spitzer's
heat-sensitive infrared vision.
To complicate matters, young brown dwarfs
evolve rapidly, making it difficult to catch them
when they are first born. The first brown dwarf
was discovered in 1995 and, while hundreds
have been found since, astronomers had not
been able to unambiguously find them in their
earliest stages of formation until now. In this
study, an international team of astronomers
found a so-called "proto brown dwarf " while
it was still hidden in its natal star-forming
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.

region. Guided by Spitzer data collected in
2005, they focused their search in the dark
cloud Barnard 213, a region of the TaurusAuriga complex well known to astronomers
as a hunting ground for young objects.
"We decided to go several steps back in
the process when (brown dwarfs) are really
hidden," said David Barrado of the Centro de
Astrobiología in Madrid, Spain, lead author of
the paper on the discovery in the Astronomy
& Astrophysics journal. "During this step they
would have an (opaque) envelope, a cocoon,
and they would be easier to identify due to
their strong infrared excesses. We have used
this property to identify them. This is where
Spitzer plays an important role because Spitzer
can have a look inside these clouds. Without
it this wouldn't have been possible."
Spitzer's longer-wavelength infrared camera
penetrated the dusty natal cloud to observe a
baby brown dwarf named SSTB213 J041757.
The data, confirmed with near-infrared imaging
from Calar Alto Observatory in Spain, revealed
not one but two of what would potentially
prove to be the faintest and coolest brown
dwarfs ever observed.
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Barrado and his team embarked on an
international quest for more information about
the two objects. Their overarching scientific
objective was to observe and characterize the
presence of this dusty envelope, proof of the
celestial womb of sorts that would indicate
that these brown dwarfs were, in fact, in their
earliest evolutionary stages.
The twins were observed from around the
globe, and their properties were measured and
analyzed using a host of powerful astronomical
tools. One of the astronomers' stops was the
Caltech Submillimeter Observatory in Hawaii,
which captured the presence of the envelope
around the young objects. That information,
coupled with what they had from Spitzer,
enabled the astronomers to build a spectral
energy distribution, a diagram that shows
the amount of energy that is emitted by the
objects in each wavelength.

Artist's concept

From Hawaii, the astronomers made
additional stops at observatories in Spain
(Calar Alto Observatory), Chile (Very Large
Telescopes) and New Mexico (Very Large
Array). They also pulled decade-old data from
the Canadian Astronomy Data Centre archives
that allowed them to comparatively measure
how the two objects were moving in the sky.
After more than a year of observations, they
drew their conclusions.
"We were able to estimate that these two
objects are the faintest and coolest discovered
so far," Barrado said. Barrado said the findings
potentially solve the mystery about whether
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brown dwarfs form more like stars or planets.
The answer? They form like low-mass stars.
This theory is bolstered because the change in
brightness of the objects at various wavelengths
matches that of other very young, low-mass
stars.
While further study will confirm whether
these two celestial objects are in fact proto
brown dwarfs, they are the best candidates
so far, Barrado said. He said the journey to
their discovery, while difficult, was fun. "It
is a story that has been unfolding piece by
piece. Sometimes nature takes its time to
give up its secrets."
These observations were made before Spitzer
ran out of its liquid coolant in May 2009,
beginning its "warm" mission.
The paper's other authors are M. MoralesCalderon, Centro de Astrobiología and Spitzer
Science Center; A. Palau and A. Bayo, Centro
de Astrobiología; I. de Gregorio-Monsalvo,
European Southern Observatory; C. Eiroa,
UniversidadAutónoma de Madrid; N.Huelamo,
Centro de Astrobiología; H. Bouy, Instituto de
Astrofísica de Canarias and European Space
Agency; O. Morata, Institute of Astronomy
and Astrophysics and National Taiwan Normal
University; and L. Schmidtobreick, European
Southern Observatory. 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/

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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Galaxy on Edge
(NASA/STScI) The magnificent galaxy NGC
4710 is tilted nearly edge-on to our view from
Earth. This perspective allows astronomers
to easily distinguish the central bulge of stars
from its pancake-flat disk of stars, dust, and gas.
Like the yellow yolk on a fried egg, the central
bulge extends outside of the central disk. Dark
dust lanes, raw material for future generations
of stars and planets, also appear confined to
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the central disk. What's striking in the image
is a ghostly "X" pattern of stars. This is due to
the inclined orbits of the stars in the galaxy's
central bar-like structure. Located 65 million
light-years away, NGC 4710 is a member of
the giant Virgo Cluster of galaxies. It can be
seen as a dim, 11th-magnitude, spindle-like
smudge in a medium-sized amateur telescope.
This natural-color photo was taken with the
Hubble Space Telescope's Advanced Camera
for Surveys on January 15, 2006. f

Chaotic Planetary
System
(NASA/SSC) Before our planets found
their way to the stable orbits they circle in
today, they wiggled and jostled about like
unsettled children. Now, NASA's Spitzer Space
Telescope has found a young star with evidence
for the same kind of orbital hyperactivity.
Young planets circling the star are thought
to be disturbing smaller comet-like bodies,
causing them to collide and kick up a huge
halo of dust.
The star, called HR 8799, was in the news
November 2008, for being one of the first of
two stars with imaged planets. Ground-based
telescopes at the W.M. Keck Observatory and
the Gemini Observatory, both in Hawaii, took
images of three planets orbiting in the far
reaches of the system, all three being roughly planet was also announced at the same time
10 times the mass of Jupiter. Another imaged around the star Fomalhaut, as seen by NASA's

2010

onOrbit

Hubble Space Telescope. Both HR 8799 and
Fomalhaut are younger and more massive
than our sun.
Astronomers had previously used both
Spitzer and Hubble to image a rotating disk of
planetary debris around Fomalhaut, which is 25
light-years from Earth. HR 8799 is about five
times farther away, so scientists weren't sure
if Spitzer would be able to capture a picture
of its disk. To their amazement and delight,
Spitzer succeeded.
The Spitzer team, led by Kate Su of the
University of Arizona, Tucson, says the giant
cloud of fine dust around the disk is very
unusual. They say this dust must be coming
from collisions among small bodies similar to
the comets or icy bodies that make up today's
Kuiper Belt objects in our solar system. The
gravity of the three large planets is throwing
the smaller bodies off course, causing them to
migrate around and collide with each other.
Astronomers think the three planets might
have yet to reach their final stable orbits, so
more violence could be in store.
"The system is very chaotic and collisions are
spraying up a huge cloud of fine dust," said Su.
"What's exciting is that we have a direct link
between a planetary disk and imaged planets.
We've been studying disks for a long time,
but this star and Fomalhaut are the only two
examples of systems where we can study the
relationships between the locations of planets
and the disks."
When our solar system was young, it went
through similar planet migrations. Jupiter and
Saturn moved around quite a bit, throwing
comets around, sometimes into Earth. Some
say the most extreme part of this phase, called
the late heavy bombardment, explains how our
planet got water. Wet, snowball-like comets are
thought to have crashed into Earth, delivering
life's favorite liquid.
The Spitzer results were published in the
November 1 issue of Astrophysical Journal.
The observations were made before Spitzer
used up its liquid coolant and began its "warm"
mission. f
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Scientists Explain
Puzzling Lake
Asymmetry on Titan
(NASA/JPL) Researchers at the California
Institute of Technology, NASA's Jet Propulsion
Laboratory, and other institutions suggest that
the eccentricity of Saturn's orbit around the sun
may be responsible for the unusually uneven
distribution of lakes over the northern and
southern polar regions of the planet's largest
moon, Titan. A paper describing the theory
appeared in the November 29 advance online
edition of Nature Geoscience.
Saturn's oblong orbit around the sun exposes
different parts of Titan to different amounts of
sunlight, which affect cycles of precipitation and
evaporation in those areas. Similar variations
in Earth's orbit also drive long-term ice-age
cycles on our planet.

This image shows the northern and southern
hemispheres of Titan, showing the disparity
between the abundance of lakes in the north
and their paucity in the South.
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As revealed by Synthetic Aperture Radar for the disparity between the hemispheres in
imaging data from NASA's Cassini spacecraft, the number of empty lakes. The north polar
liquid methane and ethane lakes in Titan's region has roughly three times as many driednorthern high latitudes cover 20 times more up lake basins as the south and seven times
area than lakes in the southern high latitudes. as many partially filled ones.
The Cassini data also show there are significantly
"How do you move the hole in the ground?"
more partially filled and now-empty lakes in Aharonson asked. "The seasonal mechanism
the north. (In the radar data, smooth features, may be responsible for part of the global
like the surfaces of lakes, appear as dark areas, transport of liquid methane, but it's not the
while rougher features, such as the bottom of whole story." A more plausible explanation, say
an empty lake, appear bright.) The asymmetry Aharonson and his colleagues, is related to the
is not likely to be a statistical fluke because of eccentricity of the orbit of Saturn, and hence
the large amount of data collected by Cassini of Titan, its satellite, around the sun.
in its five years surveying Saturn
and its moons.
Scientists initially considered
the idea that "there is something
inherently different about the
northern polar region versus the
south in terms of topography,
such that liquid rains, drains or
infiltrates the ground more in one
hemisphere," said Oded Aharonson
of Caltech, lead author of the Nature
Geoscience paper.
However, Aharonson notes that This feature on Titan, most likely liquid methane and
there are no substantial known ethane, is at least 39,000 square miles, which is greater
differences between the north in extent than Lake Superior (32,000 square miles), which
and south regions to support is one of Earth's largest lakes.
this possibility. Alternatively, the
Like Earth and other planets, Saturn's orbit is
mechanism responsible for this regional
dichotomy may be seasonal. One year on not perfectly circular, but is instead somewhat
Titan lasts 29.5 Earth years. Every 15 Earth elliptical and oblique. Because of this, during
years, the seasons of Titan reverse, so that its southern summer, Titan is about 12 percent
it becomes summer in one hemisphere and closer to the sun than during the northern
winter in the other. According to this seasonal summer. As a result, northern summers are
variation hypothesis, methane rainfall and long and subdued; southern summers are
evaporation vary in different seasons, recently short and intense.
"We propose that, in this orbital configuration,
filling lakes in the north while drying lakes
the difference between evaporation and
in the south.
The problem with this idea, Aharonson precipitation is not equal in opposite seasons,
said, is that it accounts for decreases of about which means there is a net transport of methane
one meter per year in the depths of lakes in from south to north," said Aharonson. This
the summer hemisphere. But Titan's lakes imbalance would lead to an accumulation of
are a few hundred meters deep on average, methane, and hence the formation of many
and wouldn't drain (or fill) in just 15 years. more lakes, in the northern hemisphere.
This situation is only true right now, however.
In addition, seasonal variation can't account
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Over very long time scales of tens of thousands
of years, Saturn's orbital parameters vary, at
times causing Titan to be closer to the sun
during its northern summer and farther
away in southern summers, and producing a
reverse in the net transport of methane. This
should lead to a buildup of hydrocarbon,
and an abundance of lakes, in the southern
hemisphere.
"Like Earth, Titan has tens-of-thousandsof-year variations in climate driven by orbital
motions," Aharonson said. On Earth, these
variations, known as Milankovitch cycles, are
linked to changes in solar radiation, which
affect global redistribution of water in the form
of glaciers, and are believed to be responsible
for ice-age cycles. "On Titan, there are longterm climate cycles in the global movement of
methane that make lakes and carve lake basins.
In both cases we find a record of the process
embedded in the geology," he added.
"We may have found an example of long-term
climate change, analogous to Milankovitch
climate cycles on Earth, on another object in
the solar system," he said.
The paper's co-authors are Caltech graduate
student Alexander G. Hayes; Jonathan I. Lunine,
Lunar and Planetary Laboratory, Tucson, Ariz.;
Ralph D. Lorenz, Applied Physics Laboratory
at the Johns Hopkins University, Laurel, Md.;
Michael D. Allison, NASA Goddard Institute
for Space Studies, New York; and Charles
Elachi, director of JPL. The work was partially
funded by the Cassini Project. f

Streamer-channels
and Shadow
(NASA/JPL) Saturn's moon Prometheus,
orbiting near the streamer-channels it has
created in the thin F ring, casts a shadow on
the A ring in this image taken a little more
than a week after the planet's August 2009
equinox.
Potato-shaped Prometheus (53 miles across)
periodically creates streamer-channels in the
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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.
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F ring, and the moon's handiwork can be seen
on the left of the image.
The novel illumination geometry that
accompanies equinox lowers the sun's angle
to the ringplane, significantly darkens the
rings, and causes out-of-plane structures to
look anomalously bright and cast shadows
across the rings. These scenes are possible
only during the few months before and after
Saturn's equinox, which occurs only once in
about 15 Earth years. Before and after equinox,
Cassini's cameras have spotted not only the
predictable shadows of some of Saturn's moons,
but also the shadows of newly revealed vertical
structures in the rings themselves.
This view looks toward the northern, sunlit
side of the rings from about 8° above the
ringplane.
The image was taken in visible light with
the Cassini spacecraft narrow-angle camera
on August 21, 2009. The view was acquired at
a distance of approximately 1.4 million miles
from Saturn. Image scale
is 8 miles per pixel.
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 in Pasadena,
manages the mission for
NASA's Science Mission
Directorate, Washington,
D.C. The Cassini orbiter
and its two onboard
cameras were designed,
developed and assembled
at JPL. The imaging
operations center is based
at the Space Science
Institute in Boulder,
Colo. f

February

Deepest View of
Universe Unveils
Never-Before-Seen
Galaxies
(NASA/STScI) NASA's Hubble Space
Telescope has made the deepest image of the
universe ever taken in near-infrared light. The
faintest and reddest objects in the image are
galaxies that formed 600 million years after the
Big Bang. No galaxies have been seen before
at such early times. The new deep view also
provides insights into how galaxies grew in
their formative years early in the universe's
history.
The image was taken in the same region as the
Hubble Ultra Deep Field (HUDF), which was
taken in 2004 and is the deepest visible-light
image of the universe. Hubble's newly installed
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Friends of The
CSN Planetarium

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

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030

Wide Field Camera 3 (WFC3) collects light
from near-infrared wavelengths and therefore
looks even deeper into the universe, because
the light from very distant galaxies is stretched
out of the ultraviolet and visible regions of
the spectrum into near-infrared wavelengths
by the expansion of the universe.
This image was taken by the HUDF09
team, which was awarded the time for the
observation and made it available for research
by astronomers worldwide. In just three
months, 12 scientific papers have already been
submitted on these new data.
The photo was taken with the new WFC3/IR
camera on Hubble in late August 2009 during
a total of four days of pointing for 173,000
seconds of total exposure time. Infrared light
is invisible and therefore does not have colors
that can be perceived by the human eye. The
colors in the image are assigned comparatively
short, medium, and long, near-infrared
wavelengths (blue, 1.05 microns; green, 1.25
microns; red, 1.6 microns). The representation
is "natural" in that blue objects look blue and
red objects look red. The faintest objects are
about one-billionth as bright as can be seen

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.

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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with the naked eye.
These Hubble observations are trailblazing
a path for Hubble's successor, the James Webb
Space Telescope (JWST), which will look even
farther into the universe than Hubble, at
infrared wavelengths. The JWST is planned
to be launched in 2014.
The HUDF09 team members are Garth
Illingworth (University of California
Observatories/Lick Observatory and the
University of California, Santa Cruz),
Rychard Bouwens (University of California
Observatories/Lick Observatory and Leiden
University), Pascal Oesch and Marcella Carollo
(Swiss Federal Institute of Technology, Zurich
(ETH)), Marijn Franx (Leiden University), Ivo
Labbe (Carnegie Institute of Washington),
Daniel Magee (University of California, Santa
Cruz), Massimo Stiavelli (Space Telescope
Science Institute), Michele Trenti (University
of Colorado, Boulder), and Pieter van Dokkum
(Yale University). f

Examining 'Marquette
Island'
(NASA/JPL) NASA's Mars Exploration Rover
Opportunity took the distant picture (above
right) of a rock informally named "Marquette
Island" as the rover was approaching the rock
for investigations that have suggested the rock
is a stony meteorite.
Opportunity used its navigation camera to
record this distant image during the 2,056th
Martian day, or sol, of the rover's mission on
Mars (November 5, 2009).
The dark-toned rock stood out so prominently
in more distant views on earlier sols that the
rover team referred to it as "Sore Thumb" before
assigning the Marquette name in accord with
an informal naming convention of choosing
island names for the isolated rocks that the
rover is finding as it crosses a relatively barren
plain on its long trek from Victoria Crater
toward Endeavour Crater.
NASA's Mars Exploration Rover Opportunity
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used the wire brush of its rock abrasion
tool during the rover's 2,070th Martian day,
or sol (November 19, 2009), to scour dust
from a circular target area on a rock called
"Marquette Island." The brushed target area,
called "Peck Bay," is visible as a dark circle
about 5 centimeters (2 inches) in diameter
just below the tool turret at the end of the
rover's robotic arm in the close image (below).
The image was taken later the same sol by the
rover's front hazard-avoidance camera.
Opportunity is performing an extensive
analysis of this rock, which initial investigation
suggests may be a stony meteorite. 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 12, the 2nd 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
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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.
14: The US launched Syncom 1, the first
geosynchronous satellite, in 1963.
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.
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

Give a Star
A popular service of The CSN Planetarium lets you dedicate a star to a loved
one. For a donation of $35, we will provide an attractive certificate that proclaims
your dedication of the star of your choice to any other person. The certificate will
have a chart of the constellation containing the star and complete information
about the star. A donation of $100 will give you an exclusive dedication. Call
651-4138 or 651-4505 for further information.
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Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
8:18 am (36°)
Ceres
Ophiuchus
7:22 am (34°)
Eris
Cetus
3:35 pm (49°)
MakeMake Coma Berenices 2:37 am (82°)
All times are Pacific Standard Time. Rise Haumea Boötes
3:46 am (73°)
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
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is low in the east at sunrise of Neptune can also be referred to as Plutoids.
early in the month. Greatest western Eris ("EE-ris"), MakeMake (mah-keh-mahelongation (25°) occurred on January 26. keh) and Haumea, like most Plutoids, require
a professional sized telescope. Transit times
Venus. Venus is too close in direction to and altitudes (from Las Vegas) are when the
the sun to be seen. It reached superior object is at its highest in the southern sky.
conjunction on the far side of the sun on Each will appear slightly lower in the sky
from Reno. f
January 11.
Mars. Mars, in Cancer, is in the southeast at
sunset. Look for the nearly waning gibbous
moon south of Mars on the evening of
The Moon
February 25. Mars was closest to the earth
for this cycle on January 27. Opposition
Each day the moon rises about one hour
later than the day before. The New Moon (not
occurred on January 29.
visible) is in the direction of the sun and rises
Jupiter. Jupiter, in Aquarius, is too close and sets with the sun. The first quarter moon
in direction to the sun to be easily seen. rises at about noon and sets near midnight.
It is on the far side of the sun reaching The full moon is opposite the sun in the sky
conjunction directly beyond the sun on and rises at sunset and sets at sunrise. The
February 28.
last quarter moon rises near midnight and
Saturn. Saturn, in Virgo, is rising in the east sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
in the early evening. Look for the waning
farthest. The distance varies by ±6% from
gibbous moon to rise a bit before Saturn the average.
on the evening of February 1 and again
on March 1.
Full Moon
Jan. 29
10:18 pm pst
Last
quarter
Feb.
5
3:48 pm
Uranus. Uranus, near the Aquarius-Pisces
New
Moon
Feb.
13
6:51 pm
border, is in the west during the early
First
quarter
Feb.
21
4:42 pm
evening. By the end of the month it will
Full Moon
Feb. 28
8:38 am
be too close in direction to the sun to be
observed. Conjunction on the far side of
Perigee
Jan. 30
1:04 am pst
the sun will occur on March 16.
Apogee
Feb. 12
6:07 pm
Neptune. Neptune is too close in direction to
Perigee
Feb. 27
1:41 pm
the sun to be easily observed. Conjunction
occurs on February 14.

onOrbit
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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
6:42 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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Day
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.

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
6:34

Sunset
5:19 pm pst
5:23
5:27
5:30
5:34
5:37
5:41
5:44
5:47
5:50

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

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
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