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Two Asteroid Fly-bys
for Rosetta

(ESA) The Rosetta Science Working Team
has made the final selection of the asteroids
that the Rosetta spacecraft will observe at
close quarters during its journey to Comet
67P/Churyumov-Gerasimenko. Asteroid 2867
Steins (discovered in 1969) and 21 Lutetia
(discovered in 1852) lie in the asteroid belt
between the orbits of Mars and Jupiter.
Rosetta’s scientific goals always included the
possibility of studying one or more asteroids
from close range. However, only after Rosetta’s
launch and its insertion into interplanetary
orbit last March could the ESA mission managers assess how much fuel was actually available
for fly-bys. Information from the European
Space Operations Centre (ESOC) in Germany
enabled Rosetta’s Science Working Team to
select a pair of asteroids of high scientific
interest, well within the fuel budget.
The selection of these two excellent targets
was made possible by the high accuracy with
which the Ariane 5 delivered the spacecraft
into its orbit. This of course leaves sufficient
fuel for the core part of the mission, orbiting
Comet 67P/Churyumov-Gerasimenko for
17 months when Rosetta reaches its target
in 2014.
Asteroids are primitive building blocks of
the Solar System, left over from the time of
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its formation about 4600 million years ago.
Only a few asteroids have so far been observed
from nearby. They are very different in shape
and size (ranging from a few kilometers
to over 100 kilometers across) and in their
composition.
The targets selected for Rosetta, 2867 Steins
and 21 Lutetia, have rather different properties.
Steins is relatively small, with a diameter of a
few kilometers, and will be visited by Rosetta
on 5 September 2008 at a distance of just
over 1700 kilometers. This encounter will
take place at a relatively low speed of about
9 kilometers per second during Rosetta’s first
excursion into the asteroid belt.
Lutetia is a much bigger object, about 100
kilometers in diameter. Rosetta will pass within
about 3000 kilometers on 10 July 2010 at a
speed of 15 kilometers per second. This will
be during Rosetta’s second passage through
the asteroid belt.
Rosetta will obtain spectacular images as it
flies by these primordial rocks. Its onboard
instruments will provide information on the
mass and density of the asteroids, thus telling
us more about their composition, and will also
measure their subsurface temperature and
look for gas and dust around them. Rosetta
began its journey on 2 March 2004, and is
well on its way
“Comets and asteroids are the building
blocks of our Earth and the other planets in
the Solar System. Rosetta will conduct the
most thorough analysis so far of three of these
objects,” said Prof. David Southwood, Director
of ESA’s Science Program. “Rosetta will face
lots of challenges during its 12-year journey,
but the scientific insights that we will gain into
the origin of the Solar System and, possibly,
of life are more than rewarding.” f
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Spitzer Harvests
Dozens of New Stars
(CfA/SSC) Just in time for Thanksgiving,
NASA’s Spitzer Space Telescope harvested a
bounty of young stars. A new infrared image of
the reflection nebula NGC 1333, located about
1,000 light-years
from Earth in
the constellation
Perseus, reveals
dozens of stars
like the Sun but
much younger.
“These newborns are less
than a million
years old, babies
by astronomical
standards,” said
Rob Gutermuth
of the HarvardSmithsonian
Center for Astrophysics (CfA).
“Our Sun may
have formed in a
similar environment 4.5 billion
years ago.”
Most of the visible light from the
region’s young
stars is obscured
by the dusty cloud in which they formed.
With Spitzer, astronomers can detect infrared light from these objects, allowing them
to peer through the dust and gain a more
onOrbit is made available to all K-12

school libraries
in Nevada
thanks to a
generous grant
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detailed understanding of how stars like our
Sun are born.
Spitzer’s infrared view of NGC 1333 uncovered streaks and splotches of nebulosity that
appear green in this color-coded image. These
features are glowing shock fronts where jets of
material spewed from the youngest protostars
have rammed into the cold natal gas cloud.
By stirring up the
cold gas, these
jets may eventually clear away
the gas, shutting
down future star
formation.
“ The sheer
number of separate jets that
appear in this
region is unprecedented,” said
Alicia Porras of
CfA. “Sorting
through them
and untangling
them will prove
quite a challenge
as we try to
identify which
protostar is the
source of each
jet.”
In contrast, the
upper portion
of NGC 1333 is
dominated by infrared light from warm dust,
shown as red in this image. In this area, young
stars have already dispersed the surrounding
material, opening up a cavity in the side of the
cloud. Ultraviolet light from the more massive
stars located there is heating the dust along the
edge of the cavity and causing it to glow.
In addition to the nebulosity, detailed analysis
of the infrared light from the young stars in
NGC 1333 reveals that about 80 are surrounded
by discs of dusty material where new planets
may be forming. The entire group of objects
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spans only 4 light-years. In contrast, only one
star system (containing three stars) lies within
4 light-years of the Sun.
“If our solar system were located inside NGC
1333, our night sky would look very different,”
said Gutermuth. “We would see fewer stars
since any distant stars would be hidden by the
nearby dust. We would need an instrument
like Spitzer to see out of the nebula.”
The newborn stars within NGC 1333 don’t
reside in a single cluster, but instead are split
between two sub-groups: one group to the
north, near the red nebulosity, and the other
to the south, near the green shocks.
“With the sharp infrared eyes of Spitzer, we
can look for differences between these two
groups of stars,” said Porras. “The results
could reveal hints of the star-forming history
of this region.”
NASA’s Jet Propulsion Laboratory, Pasadena, Calif., manages the Spitzer mission for
NASA’s Science Mission
Directorate. Science operations are conducted at the
Spitzer Science Center at
the California Institute of
Technology in Pasadena.
NASA’s Goddard Space
Flight Center built Spitzer’s
Infrared Array Camera,
which took the observations. The instrument’s
principal investigator is
Giovanni Fazio of CfA.
Headquartered in Cambridge, Mass., the HarvardSmithsonian Center for
Astrophysics (CfA) is a joint
collaboration between the
Smithsonian Astrophysical
Observatory and the Harvard College Observatory.
CfA scientists, organized
into six research divisions,
study the origin, evolution
and ultimate fate of the
universe. f
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A Giant Hubble Mosaic
of the Crab Nebula
(NASA/STScI) This is a mosaic image, one of
the largest ever taken by NASA’s Hubble Space
Telescope of the Crab Nebula, a six-light-yearwide expanding remnant of a star’s supernova
explosion. Japanese and Chinese astronomers
recorded this violent event nearly 1,000 years
ago in 1054, as did, almost certainly, Native
Americans.
The orange filaments are the tattered remains
of the star and consist mostly of hydrogen. The
rapidly spinning neutron star embedded in the
center of the nebula is the dynamo powering
the nebula’s eerie interior bluish glow. The
blue light comes from electrons whirling at
nearly the speed of light around magnetic
field lines from the neutron star. The neutron star, like a lighthouse, ejects twin beams
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of radiation that appear to pulse 30 times a
second due to the neutron star’s rotation. A
neutron star is the crushed ultra-dense core
of the exploded star.
The Crab Nebula derived its name from
its appearance in a drawing made by Irish
astronomer Lord Rosse in 1844, using a 36inch telescope. When viewed by Hubble, as
well as by large ground-based telescopes such
as the European Southern Observatory’s Very
Large Telescope, the Crab Nebula takes on a
more detailed appearance that yields clues
into the spectacular demise of a star, 6,500
light-years away.
The newly composed image was assembled
from 24 individual Wide Field and Planetary
Camera 2 exposures taken in October 1999,
January 2000, and December 2000. The colors
in the image indicate the different elements
that were expelled during the explosion. Blue
in the filaments in the outer part of the nebula
represents neutral oxygen, green is singly-ionized sulfur, and red indicates doubly-ionized
oxygen. f
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Hubble, Sloan
Quadruple Number
Of Known Optical
Einstein Rings
(NASA/STScI/SDSS) Astronomers have
combined two powerful astronomical assets,
the Sloan Digital Sky Survey (SDSS) and
NASA’s Hubble Space Telescope, to identify 19
new “gravitationally lensed” galaxies. Among
these 19, they have found eight new so-called
“Einstein rings”, which are perhaps the most
elegant manifestation of the lensing phenomenon. Only three such rings had previously
been seen in visible light.
In gravitational lensing, light from distant
galaxies is deflected on its way to Earth by the
gravitational field of any massive object that
lies in the way. Because of this light bending,
the galaxy is distorted into an arc or multiple
separate images. When both galaxies are
exactly lined up, the light forms a bull’s-eye
pattern, called an Einstein ring, around the
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foreground galaxy.
Besides producing odd shapes, gravitational
lensing gives astronomers the most direct
probe of the distribution of dark matter in
elliptical galaxies. Dark matter is an invisible
and exotic form of matter that has not yet
been directly observed. By searching for dark
matter in galaxies, astronomers hope to gain
insight into galaxy formation, which must
have started around lumpy concentrations
of dark matter in the early universe.
The newly discovered lenses come from an
ongoing project called the Sloan Lens Survey
(SLACS). A team of astronomers, led by Adam
Bolton of the Harvard-Smithsonian Center
for Astrophysics in Cambridge, Mass., and
Leon Koopmans of the Kapteyn Astronomical Institute in the Netherlands, selected the
candidate lenses from among several hundred
thousand optical spectra of elliptical galaxies
in the Sloan Digital Sky Survey.
The team was looking for clear evidence of
emission from galaxies twice as far from Earth
and directly behind the closer galaxies. They
used Hubble’s Advanced Camera for Surveys
to snap images of 28 of these candidate lens-
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ing galaxies. By studying the arcs and rings
produced by 19 of these candidates, the astronomers precisely measured the mass of the
foreground galaxies. These new discoveries
add significantly to the approximately 100
gravitational lenses previously known.
“Being able to study these and other gravitational lenses as far back in time as several
billion years allows us to see directly whether
the distribution of invisible and visible mass
changes with cosmic time,” says Koopmans.
“With this information, we can test the commonly held idea that galaxies form from collision and mergers of smaller galaxies.”
The initial findings of the survey will appear
in the February 2006 issue of the Astrophysical Journal. f

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.ccsn.edu/LVAS/
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(above) compared to the solar system around
55 Cancri, which is a star like our Sun (below).
Cha 110913-773444 contains only about
eight times the mass of Jupiter and lies 500
light-years away in the Chamaeleon constellation. Astronomers speculate that the disk
surrounding Cha 110913-773444 might have
enough mass to make a small gas giant and a
few Earth-sized rocky planets. f

Chandra Proves Black
Hole Influence is Far
Smallest Known Solar
Reaching
System
(NASA/CXC) Scientists using NASA’s
(NASA/STScI/SSC) Astronomers using
NASA’s Spitzer and Hubble Space Telescopes
and other ground-based observatories have
discovered a failed star, less than one-hundredth
the mass of the Sun, possibly in the process of
forming a solar system. The object, called Cha
110913-773444, is one of the smallest known
brown dwarfs to harbor what appears to be
a planet-forming disk of rocky and gaseous
debris, which one day might form planets. A
team led by Kevin Luhman of Penn State University will discuss this finding in the Dec. 10
issue of The Astrophysical Journal Letters.
This artist’s conception shows the relative
size of a hypothetical solar system with a
planetary-mass brown dwarf as its “sun”

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 ASN has a Las Vegas Chapter.
For information see:
http://www.astronomynv.org/vegas/

Chandra X-ray Observatory have discovered
evidence of energetic plumes, particles that
extend 300,000 light years into a massive cluster
of galaxies. The plumes are due to explosive
venting from the vicinity of a supermassive
black hole, and they provide dramatic new
evidence of the influence a black hole can
have over intergalactic distances.
“In relative terms, it is as if a heat source the
size of a fingernail affects the behavior of a
region the size of Earth,” said Andrew Fabian
of Cambridge University, U.K. Fabian is lead
author of a report on this research that appeared in a recent issue of the Monthly Notices
of the Royal Astronomical Society.
Fabian’s group discovered the plumes by
studying data from 280 hours (more than 1
million seconds) of Chandra observations of
the Perseus cluster, the longest X-ray observation ever taken of a galaxy cluster. The cluster
contains thousands of galaxies immersed in
a vast cloud of multi-million degree gas with
the mass equivalent of trillions of suns.
The plumes showed up in the X-ray data as
low pressure regions in the hot gas extending
outward from the giant galaxy in the center
of the cluster. The low gas pressure measured
in the plumes is likely the result of the displacement of the gas by bubbles of unseen
high-energy particles.
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The Astronomy
Store
The CCSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday

The bubbles appear to be generated by highspeed jets blasting away from the vicinity of
the giant galaxy’s supermassive black hole.
Individual bubbles seen in the inner regions
expand and merge to create vast plumes at
larger distances.
“The plumes show that the black hole has
been venting for at least 100 million years, and
probably much longer,” said co-author Jeremy
Sanders also of Cambridge University.
The venting produces sound waves which
heat the gas throughout the inner regions of
the cluster and prevent the gas from cooling
and making stars at a large rate. This process
has slowed the growth of the central galaxy
in the cluster, NGC 1275, which is one of the
largest galaxies in the universe. f

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.

Spirit Marks One Year
on Mars (One Martian
Year, that is)
(NASA/JPL) Spirit, the untiring robotic
“wonder child” sent by NASA to explore the
eerily earthlike fourth planet from the sun,
completed one martian year in November,
that’s almost two Earth years, on Mars. Designed to last only 90 martian days (sols),
the six-wheeled marvel the size of a golf cart
has pursued a steady course of solar-driven
geologic fieldwork, bringing back some 70,000
images and a new understanding of Mars as
a potential habitat.
During Spirit’s martian year, the seasons
have changed from summer to winter and
back again. In its orbit around the Sun, Mars
has returned to where it was when the rover
first landed. Having survived seven times its
expected lifetime and traveling over 3 miles
(about 5,000 meters), Spirit is still going
strong.
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NASA’s Mars Exploration Rover Spirit
casts a shadow over the trench that the
rover examined with tools on its robotic arm.
[NASA/JPL]

“When we first took a look around after
landing,” noted Cornell geologist and principal
investigator Steve Squyres, “the ‘Columbia
Hills’ seemed impossibly far away. Given its
longer life, though, Spirit reached them and
became the first explorer to climb a mountain
on another planet. ‘Husband Hill’ is about
as tall as the Statue of Liberty, but for a little
rover, that was a heck of a climb.”
To achieve that feat, Spirit’s handlers painstakingly plotted a path up the slopes to keep
the rover alive during the colder months of the
martian year. A few months into the mission,
winter was fast approaching and the Sun was
ever lower above the northern horizon.
“We followed a circuitous path uphill, using the higher, uneven terrain to tilt the solar
panels toward the Sun, keep the communica-
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This image of a very soft, nodular, layered rock
nicknamed “Peace” in honor of Martin Luther
King Jr. shows a 4.5-centimeter-wide (1.8inch-wide) hole Spirit ground into the surface
with the rover’s rock abrasion tool. This is a
"false-color" image intended to emphasize
mineral composition. [NASA/JPL]

tions antenna facing Earth, and avoid rocks
along the way,” said rover driver Chris Leger
at NASA’s Jet Propulsion Laboratory.
While keeping warm in the winter, Spirit’s
uphill battle also centered on what NASA sent
both rovers to find: signs of past water on
Mars. If water persisted for long periods of
time in martian history, the red planet might
have once had a life-supporting environment. At first, Spirit’s studies showed plenty
of volcanic rocks, but few signs of minerals
formed by water.
“Only by climbing did Spirit find what we were
seeking,” said Ray Arvidson, deputy principal

“Larry’s Lookout” panorama camera mosaic, acquired on Spirit’s 410th to 413th martian days,
or sols (Feb. 27 to Mar. 2, 2005), along the drive up “Husband Hill.” [NASA/JPL]
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Friends of The
CCSN Planetarium
The outcrop shown here was nicknamed
“Hillary” for Sir Edmund Hillary, who scaled
Mount Everest. This false-color view combines
images that Spirit took with its panoramic
camera during the rover’s 608th sol (Sept.
18, 2005). This is a "false-color" image intended to emphasize mineral composition.
[NASA/JPL]

investigator from Washington University in
St. Louis. “With Spirit’s engineering stamina,
we finally found rocks in the ‘Columbia Hills’
that either formed in, or were altered by, water.
Perhaps best of all, the hills hold the highest
sulfur content ever found on Mars: sulfate
salts, deposited by water.”
Besides finding these prized signs of past
water on Mars, Spirit has discovered at least
five distinct classes of rocks. Among these are
molten rocks blasted upward and outward
during meteorite impacts, materials formed
during violent volcanic explosions, and lava
flows. Beyond these large features, Spirit has
taken a close look at grain-sized rock particles as well. “At a small scale, the geology
of ‘Husband Hill’ looks like it’s been put in a
blender,” said Squyres.
“All of this variety churned up in the rock
record shows how volatile Mars was in the

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: CCSN
Foundation, Inc.) to:

The Planetarium - S1A
Community 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 unshared credit, free
		
admission for Friend & all guests.
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These two images from 10 days apart show
that dust was removed from the panoramic
camera’s calibration target. Spirit’s panoramic
camera took the picture on the left on March
5, 2005 and took the picture on the right on
March 15, 2005. [NASA/JPL]

past,” Arvidson says. “Rocks in one layer say
volcanoes were exploding, in another that lava
was flowing, in another that water was seeping.
And then imagine that some massive geologic
force uplifted the whole of ‘Columbia Hills,’
exposing all of these layers to millions of years
of wind erosion, gravity-driven landslides, and
meteorite impacts.”
Seeing this rich geologic record on the
north side of the Columbia Hills, Arvidson
says, heightens the science team’s anticipation of what more they will learn about the
history of the hills during Spirit’s trek down
the other side.
For Spirit’s continued journey, engineers are
delighted with the unlikely role the martian
wind has played in increasing the rover’s
staying power. A peak threat of wind is the
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planet-encircling dust storms that can arise in
martian spring through early summer, blocking out sunlight needed for power. “Luckily,”
said project scientist Joy Crisp, “we haven’t
yet seen a global dust storm since the rovers
landed on Mars, but we have seen a lot of
dust devils.”
Dust devils occur when the wind whirls over
the surface, stirring dust up like a miniature
tornado and traveling up to 13 feet per second
(4 meters per second). It turns out the dust
devils are primarily a lunchtime affair, mostly
occurring between 11 a.m. and 3 p.m. at each
rover site. For both rovers, these noontime
winds have been very favorable.
While dozens of dust devils have passed
before Spirit’s cameras, some have made
contact, sweeping dust from the rover’s solar
panels. The solar panels are then able to take
in more sunlight and convert it into electricity,
keeping Spirit “alive” for even longer.
While no one can predict how long Spirit
will last, the rover’s stamina throughout the
long martian year encourages hope. The
science team is busy even now plotting new
destinations to strive toward. If the “Columbia
Hills” were once a distant dream, new far-off
horizons beckon just as much. Getting there
will stretch the rover’s capabilities as much as
the imagination. Team member Jim Rice calls
one such distant target, a rough and rugged
terrain to the south, “the Promised Land.”
One thing is sure. No matter what the future
holds, Spirit is already there. f

Take a Field Trip to
a Planetarium

On the left is a Mars Orbital Camera image
from Mars Global Surveyor, with a Mars Odyssey THEMIS night-time infrared overlay.
The right-hand image shows a portion of a
panoramic camera image, revealing Spirit’s
hilltop view of rough terrain informally named
“Promised Land.” [NASA/JPL]

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CCSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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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.
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
STS-41B shuttle mission in 1984.
11: Japan became the fourth nation to launch
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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 lasted
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 CCSN 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. Accompanying the certificate will be The Sky Challenger, which
contains a series of adjustable charts of the sky as seen from North America to
help you find your star. A donation of $100 will give you an exclusive dedication.
Call 651-4138 or 651-4505 for further information.
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Sky
Calendar

Pluto. Pluto is in the constellation of Serpens
Cauda. It is visible in the early morning
rising about 4 hours before the sun. A
telescope of at least 12” diameter from a
dark sky environment is usually required to
see this faint planet. It appears star-like in
All times are Pacific Standard Time. Rise
all but the very largest telescopes. f
and set times are for the astronomical horizon
at Las Vegas or Reno as noted.

The Moon

The Planets
Mercury. Late in the month, Mercury is visible
low in the west after sunset. Greatest Eastern
Elongation (18°) occurs on February 23.
Venus. Venus is visible in the morning sky rising over two hours before the sun. Though
it is always brighter than any star, it will be
at its brightest on February 17.
Mars. Mars is moving eastward passing
from Aries into Taurus on February 7. It
is visible high in the southwest in the early
evening.
Jupiter. Jupiter, in Libra, is high in the
southeast before sunrise. At mid-month
it is rising over 7 hours before the sun. On
the night of February 19/20, Jupiter will
rise about a half hour before the waning
gibbous moon.
Saturn. Saturn, in Cancer, is high in the south
in the late evening. Look for the nearly full
moon to he left of Saturn on the evening
of February 11.

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

Jan. 29
Feb. 4
Feb. 12
Feb. 20
Feb. 27

7:15 am pst
10:29 pm
8:44 pm
11:17 pm
4:31 pm

Perigee
Apogee
Perigee

Jan. 29
Feb. 13
Feb. 27

11:48 pm
4:49 pm
12:28 pm

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
Neptune. Neptune, in Capricornus, is too bright red star Betelgeuse. The right foot of
close in direction to the sun to be seen. Orion is the bright blue star Rigel. These are
Conjunction on the far side of the sun the two brightest stars of Orion.
The three stars at the waist of the hourglass
occurs on February 5.
Uranus. Uranus, in Aquarius, is setting shortly
after the sun. Uranus is about 1° above
Mercury as they set together on February
13. Uranus will pass conjunction on the
far side of the sun on March 1.

onOrbit

2006
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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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

Date
Feb. 1
Feb. 4
Feb. 7
Feb. 10
Feb. 13
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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
5:40
5:44
5:47
5:50
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Fri.
Mon.
Thu.
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nearly 1500 light years away. Telescopes have
shown evidence of hundreds of new stars
being born here.
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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