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NASA Approves
Return to Hubble
Mission
(NASA) Shuttle astronauts will make one final
house call to NASA's Hubble Space Telescope as
part of a mission to extend and improve the
observatory's capabilities through 2013.
NASA Administrator Michael Griffin announced plans for a fifth servicing mission
to Hubble recently during a meeting with
agency employees at NASA's Goddard Space
Flight Center. Goddard is the agency center
responsible for managing Hubble.
"We have conducted a detailed analysis of
the performance and procedures necessary to
carry out a successful Hubble repair mission
over the course of the last three shuttle missions. What we have learned has convinced
us that we are able to conduct a safe and effective servicing mission to Hubble," Griffin
said. "While there is an inherent risk in all
spaceflight activities, the desire to preserve a
truly international asset like the Hubble Space
Telescope makes doing this mission the right
course of action."
The flight is tentatively targeted for launch
during the spring to fall of 2008. Mission
planners are working to determine the best
location and vehicle in the manifest to support the needs of Hubble while minimizing
impact to International Space Station assembly.
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The planners are investigating the best way
to support a launch on need mission for the
Hubble flight. The present option will keep
Launch Pad 39-B at the Kennedy Space Center, available for such a rescue flight should
it be necessary.
Two new instruments are the Cosmic Origins
Spectrograph (COS) and Wide Field Camera 3
(WFC3). The COS will be the most sensitive
ultraviolet spectrograph ever flown on Hubble.
The instrument will probe the cosmic web, the
large-scale structure of the universe whose
form is determined by the gravity of dark
matter and is traced by the spatial distribution
of galaxies and intergalactic gas.
WFC3 is a new camera sensitive across a
wide range of wavelengths (colors), including
infrared, visible, and ultraviolet light. It will
have a broad inquiry from the planets in our
solar system to the early and distant galaxies
beyond Hubble's current reach, to nearby
galaxies with stories to tell about their star
formation histories.
Other planned work includes installing a
refurbished Fine Guidance Sensor that replaces one degrading unit of the three already
onboard. The sensors control the telescope's
pointing system. An attempt will also be
made to repair the Space Telescope Imaging
Spectrograph. Installed in 1997, it stopped
working in 2004. The instrument is used for
high resolution studies in visible and ultraviolet
light of both nearby star systems and distant
galaxies, providing information about the motions and chemical makeup of stars, planetary
atmospheres, and other galaxies.
The Hubble servicing mission is an 11-day
flight. Following launch, the shuttle will
rendezvous with the telescope on the third
day of the flight. f
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The Antennae Galaxies
NGC 4038-4039
(NASA/STScI) This new NASA Hubble
Space Telescope image (here and cover) of the
Antennae galaxies is the sharpest yet of this
merging pair of galaxies. During the course of
the collision, billions of stars will be formed.
The brightest and most compact of these star
two cores of the original galaxies and consist
birth regions are called super star clusters.
mainly of old stars criss-crossed by
filaments of dust, which appears
brown in the image. The two galaxies are dotted with brilliant blue
star-forming regions surrounded by
glowing hydrogen gas, appearing in
the image in pink.
The new image allows astronomers
to better distinguish between the stars
and super star clusters created in the
collision of two spiral galaxies. By
age dating the clusters in the image,
astronomers find that only about 10
percent of the newly formed super
star clusters in the Antennae will
survive beyond the first 10 million
years. The vast majority of the
super star clusters formed during
this interaction will disperse, with
the individual stars becoming part
of the smooth background of the
galaxy. It is however believed that
The two spiral galaxies started to interact about a hundred of the most massive clusters
a few hundred million years ago, making the will survive to form regular globular clusters,
Antennae galaxies one of the nearest and similar to the globular clusters found in our
youngest examples of a pair of colliding gal- own Milky Way galaxy.
The Antennae galaxies take their name from
axies. Nearly half of the faint objects in the
Antennae image are young clusters containing the long antenna-like "arms" extending far out
tens of thousands of stars. The orange blobs from the nuclei of the two galaxies, best seen
to the left and right of image center are the by ground-based telescopes. These "tidal tails"
were formed during the initial encounter of
onOrbit is made available to all K-12
the galaxies some 200 to 300 million years ago.
school libraries in Nevada thanks to a
They give us a preview of what may happen
generous grant from:
when our Milky Way galaxy will collide with
the neighboring Andromeda galaxy in several
billion years. f
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Mars May Be A Cozy
Place for Hardy
Microbes
(NASA/STScI) A class of especially hardy
microbes that live in some of the harshest
Earthly environments could flourish on
cold Mars and other chilly planets, according to a research team of astronomers and
microbiologists.
In a two-year laboratory study, the researchers
discovered that some cold-adapted microorganisms not only survived but reproduced at
30° Fahrenheit, just below the freezing point of
water. The microbes also developed a defense
mechanism that protected them from cold
temperatures. The researchers are members
of a unique collaboration of astronomers
from the Space Telescope Science Institute
and microbiologists from the University of
Maryland Biotechnology Institute's Center
of Marine Biotechnology in Baltimore, Md.
Their results appear on the International
Journal of Astrobiology website.
"The low temperature limit for life is particularly important since, in both the solar system
and the Milky Way Galaxy, cold environments
are much more common than hot environments," said Neill Reid, an astronomer at the
Space Telescope Science Institute in
Baltimore and leader of the research
team. "Our results show that the
lowest temperatures at which these
organisms can thrive fall within the
temperature range experienced on
present-day Mars, and could permit
survival and growth, particularly
beneath Mars's surface. This could
expand the realm of the habitable
zone, the area in which life could exist,
to colder Mars-like planets."
Most stars in our galaxy are cooler
than our Sun. The zone around these
stars that is suitable for Earth-like
temperatures would be smaller and
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narrower than the so-called habitable zone
around our Sun. Therefore, the majority of
planets would likely be colder than Earth.
In their two-year study, the scientists tested
the coldest temperature limits for two types
of one-cell organisms: halophiles and methanogens. They are among a group of microbes
collectively called extremophiles, so-named
because they live in hot springs, acidic fields,
salty lakes, and polar ice caps under conditions that would kill humans, animals, and
plants. Halophiles flourish in salty water, such
as the Great Salt Lake, and have DNA repair
systems to protect them from extremely high
radiation doses. Methanogens are capable of
growth on simple compounds like hydrogen
and carbon dioxide for energy and can turn
their waste into methane.
The halophiles and methanogens used in the
experiments are from Antarctic lakes. In the
laboratory, the halophiles displayed significant
growth to 30°F (-1°C). The methanogens were
active to 28°F (-2°C).
"We have extended the lower temperature
limits for these species by several degrees,"
said Shiladitya DasSarma, a professor and a
leader of the team at the Center of Marine
Biotechnology, University of Maryland Biotechnology Institute in Baltimore. "We had
a limited amount of time to grow the organisms in culture, on the order of months. If
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we could extend the growth time, I think we
could lower the temperatures at which they
can survive even more. The brine culture
in which they grow in the laboratory can
remain in liquid form to -18°F (-28°C), so
the potential is there for significantly lower
growth temperatures."
The scientists also were surprised to find that
the halophiles and methanogens protected
themselves from frigid temperatures. Some
arctic bacteria show similar behavior.
"These organisms are highly adaptable, and
at low temperatures they formed cellular aggregates," DasSarma explained. "This was a
striking result, which suggests that cells may
‘stick together' when temperatures become too
cold for growth, providing ways of survival
as a population. This is the first detection
of this phenomenon in Antarctic species of
extremophiles at cold temperatures."
The scientists selected these extremophiles
for the laboratory study because they are
potentially relevant to life on cold, dry Mars.
Halophiles could thrive in salty water deep
underneath the surface of Mars, which can
remain liquid at temperatures well below 32°F
(0°C). Methanogens could survive on a planet
without oxygen, such as Mars. In fact, some
scientists have proposed that methanogens
produced the methane detected in Mars's
atmosphere.
"This finding demonstrates that rigorous
scientific studies on known extremophiles on
Earth can provide clues to how life may survive
elsewhere in the universe," DasSarma said.
The researchers next plan to map the complete
genetic blueprint for each extremophile. By
inventorying all of the genes, scientists will be
able to determine the functions of each gene,
such as pinpointing the genes that protect an
organism from the cold.
Many extremophiles are evolutionary relics
called Archaea, which may have been among
the first homesteaders on Earth 3.5 billion
years ago. These robust extremophiles may
be able to survive in many places in the
universe, including some of the roughly 200
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worlds around stars outside our solar system
that astronomers have found over the past
decade. These planets are in a wide range of
environments, from so-called "hot Jupiters,"
which orbit close to their stars and where
temperatures exceed 1,800°F (1,000°C), to gas
giants in Jupiter-like orbits, where temperatures
are around -238°F (-150°C).
The discovery of planets with huge temperature disparities has scientists wondering
what environments could be hospitable to
life. A key factor in an organism's survival is
determining the upper and lower temperature
limits at which it can live.
Although Martian weather conditions are
extreme, the planet does share some similarities with the most extreme cold regions of
Earth, such as the Antarctic continent. Long
regarded as essentially barren of life, recent
investigations of Antarctic environments have
revealed considerable microbial activity. "The
Archaea and bacteria that have adapted to
these extreme conditions are some of the best
candidates for terrestrial analogues of potential
extraterrestrial life; understanding their adaptive strategy, and its limitations, will provide
deeper insight into fundamental constraints
on the range of hospitable environments,"
DasSarma said.
The team's research was supported through
grants from the Space Telescope Science
Institute's Director's Discretionary Research
Fund, the National Science Foundation, and
the Australian Research Council.
The Space Telescope Science Institute is
operated for NASA by the Association of
Universities for Research in Astronomy, Inc.,
Washington.
One of five centers forming the University
of Maryland Biotechnology Institute (UMBI)
the Center of Marine Biotechnology, located in
Baltimore's Inner Harbor, employs researchers
who apply the tools of modern biology and
biotechnology to study, protect, and enhance
marine and estuarine resources. f
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Supernova Remnant
Cassiopeia A
(NASA/STScI) A new image taken with
NASA's Hubble Space Telescope provides
a detailed look at the tattered remains of a
supernova explosion known as Cassiopeia A
(Cas A). It is the youngest known remnant
from a supernova explosion in the Milky Way.
The new Hubble image shows the complex
and intricate structure of the star's shattered
fragments.
The image is a composite made from 18
separate images taken in December 2004 using Hubble's Advanced Camera for Surveys
(ACS), and it shows the Cas A remnant as a
broken ring of bright filamentary and clumpy
stellar ejecta. These huge swirls of debris glow
with the heat generated by the passage of a
shockwave from the supernova blast. The
various colors of the gaseous shards indicate
differences in chemical composition. Bright
green filaments are rich in oxygen, red and
purple are sulfur, and blue are composed
mostly of hydrogen and nitrogen.
A supernova such as the one that resulted
in Cas A is the explosive demise of a massive
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star that collapses under the weight of its
own gravity. The collapsed star then blows
its outer layers into space in an explosion that
can briefly outshine its entire parent galaxy.
Cas A is relatively young, estimated to be only
about 340 years old. Hubble has observed it
on several occasions to look for changes in
the rapidly expanding filaments.
In the latest observing campaign, two sets of
images were taken, separated by nine months.
Even in that short time, Hubble's razor-sharp
images can observe the expansion of the
remnant. Comparison of the two image sets
shows that a faint stream of debris seen along
the upper left side of the remnant is moving
with high speed - up to 31 million miles per
hour (fast enough to travel from Earth to the
Moon in 30 seconds!).
Cas A is located ten thousand light-years
away from Earth in the constellation of Cassiopeia. Supernova explosions are the main
source of elements more complex than oxygen,
which are forged in the extreme conditions
produced in these events. The analysis of such
a nearby, relatively young and fresh example
is extremely helpful in understanding the
evolution of the universe. f
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Hubble Yields Direct
Proof of Stellar Sorting
in a Globular Cluster
(NASA/STScI) Imagine trying to understand how a football game works based on
just a few fuzzy snapshots of the game in play.
Astronomers have faced this challenge when
it comes to understanding the dynamics of
the beehive swarm of stars in the globular
star clusters that orbit our Milky Way Galaxy. Now, NASA's Hubble Space Telescope
has provided astronomers with the best
observational evidence to date that globular
clusters sort out stars according to their mass,
governed by a gravitational billiard ball game
between stars. Heavier stars slow down and
sink to the cluster's core, while lighter stars
pick up speed and move across the cluster
to its periphery. This process, called "mass
segregation," has long been suspected for
globular star clusters, but has never before
been directly seen in action.
A typical globular cluster contains several
hundred thousand stars. Although the density
of stars is very small in the outskirts of such
stellar systems, the stellar density near the center
can be more than 10,000 times higher than
in the local vicinity of our Sun. If we lived in
such a region of space, the night sky would be
ablaze with 10,000 stars that would
be closer to us than the nearest star to
the Sun, Alpha Centauri, which is 4.3
light-years away (or approximately
272,000 times the distance between
Earth and the Sun). Like a subway
car crowded with commuters, this
stellar crowding strongly increases
the probability of encounters among
stars, even collisions and mergers.
The cumulative result of many
such encounters is the theoretically
expected mass segregation. But at
the same time such crowded conditions make it extremely difficult to
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accurately identify individual stars.
Astronomers had to wait for the extreme
sharpness of Hubble's vision to trace the motions of many thousands of stars in a single
globular cluster. Now highly accurate speeds
have been measured for 15,000 stars at the
very center of the nearby globular cluster 47
Tucanae, one of the densest globular clusters
in the Southern hemisphere. A small number
of these stars are of a very rare type known as
"blue stragglers": unusually hot and bright stars
long thought to be the product of collisions
between two normal stars.
The velocities of the blue straggler stars
agree with the predictions of mass segregation. In particular, a comparison between
blue stragglers (that have twice the mass of
the average star) and other stars shows that,
as expected, they do move more slowly than
average stars.
Using the Wide Field and Planetary Camera
2 and the newer Advanced Camera for Surveys
instrument on Hubble, Georges Meylan of Ecole
Polytechnique Federale de Lausanne (EPFL)
in Sauverny, Switzerland and collaborators
took ten sets of multiple images of the central
region (within a distance of about 6 light-years
of the center) of 47 Tucanae. Images were
taken at regular intervals over nearly seven
years. By carefully measuring the positions of
as many as 130,000 stars in every one of these
"snapshots," extremely small position changes
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could be measured over time, betraying the
motions of the stars across the sky. Precise
velocities were obtained for nearly 15,000
stars in this cluster. Of these 15,000, 23 were
blue stragglers.
This is the largest sample of velocities ever
gathered, by any technique with any instrument, for a globular cluster in the Milky Way.
The results were also used to check whether
a black hole exists in the cluster's core, by
looking for its gravitational pull. But the
measured stellar motions rule out a very
massive black hole.
With these observations, Hubble accomplished in less than a decade what would
have taken ground-based telescopes as long as
nearly a century because of poorer observing
conditions from the ground. The study would
have been impossible without Hubble's sharp
vision. From the ground, the smearing effect
of the Earth's atmosphere blurs the image of
the numerous stars in the crowded cluster
core. The typical angular motion of even
the normal stars in the center of 47 Tucanae
was found to be just over one ten millionth
of a degree per year. This means the angular
motion of a star in one year is equivalent to
the angular size of a dime seen as if it were
4,500 miles away.
To take full advantage of these exquisite
Hubble images, astronomers developed entirely
new data analysis methods, which eventually
provided measurements of proper motions
(velocities) that corresponded to changes
in the positions of stars at the level of about
1/100th of a pixel (picture-element) on the
Hubble's digital cameras.
The results were published in the September
Astrophysical Journal Supplement Series.
The international team was made of the following scientists: D.E. McLaughlin (University
of Leicester), J. Anderson (Rice University),
G. Meylan (Ecole Polytechnique Federale de
Lausanne), K. Gebhardt (University of Texas
at Austin), C. Pryor (Rutgers University), D.
Minniti (Pontifica Universidad Catolica), and
S. Phinney (Caltech). f
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The Astronomy
Store
The CCSN 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.

Hubble Finds Evidence
for Dark Energy in the
Young Universe
(NASA/STScI) Scientists using NASA's
Hubble Space Telescope have discovered that
dark energy is not a new constituent of space,
but rather has been present for most of the
universe's history. Dark energy is a mysterious repulsive force that causes the universe
to expand at an increasing rate.
Investigators used Hubble to find that dark
energy was already boosting the expansion rate
of the universe as long as nine billion years
ago. This picture of dark energy is consistent
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with Albert Einstein's prediction of nearly a
century ago that a repulsive form of gravity
emanates from empty space.
Data from Hubble provides supporting evidence that help astrophysicists to understand
the nature of dark energy. This will allow
scientists to begin ruling out some competing
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explanations that predict that the strength of
dark energy changes over time.
Researchers also have found that the class of
ancient exploding stars, or supernovae, used
to measure the expansion of space today look
remarkably similar to those that exploded
nine billion years ago and are just now being seen by Hubble. This important finding
gives additional credibility to the use of these
supernovae for tracking the cosmic expansion
over most of the universe's lifetime.
"Although dark energy accounts for more
than 70 percent of the energy of the universe,
we know very little about it, so each clue is
precious," said Adam Riess, of the Space
Telescope Science Institute and Johns Hopkins University in Baltimore. Riess led one
of the first studies to reveal the presence of
dark energy in 1998 and is the leader of the
current Hubble study. "Our latest clue is that
the stuff we call dark energy was relatively
weak, but starting to make its presence felt
nine billion years ago."
To study the behavior of dark energy of
long ago, Hubble had to peer far across the
universe and back into time to detect supernovae. Supernovae can be used to trace the
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universe's expansion. This is analogous to
seeing fireflies on a summer night. Fireflies
glow with about the same brightness, so you
can judge how they are distributed in the
backyard by their comparative faintness or
brightness, depending on their distance from
you. Only Hubble can measure these ancient
supernovae because they are too distant, and
therefore too faint, to be studied by the largest
ground-based telescopes.
Einstein first conceived of the notion of
a repulsive force in space in his attempt to
balance the universe against the inward pull
of its own gravity, which he thought would
ultimately cause the universe to implode.
His "cosmological constant" remained a
curious hypothesis until 1998, when Riess
and the members of the High-z Supernova
Team and the Supernova Cosmology Project
used ground-based telescopes and Hubble to
detect the acceleration of the expansion of
space from observations of distant supernovae.
Astrophysicists came to the realization that
Einstein may have been right after all: there
really was a repulsive form of gravity in space
that was soon after dubbed "dark energy."
Over the past eight years astrophysicists have
been trying to uncover two of dark energy's
most fundamental properties: its strength
and its permanence. These new observations
reveal that dark energy was present and obstructing the gravitational pull of the matter
in the universe even before it began to win
this cosmic "tug of war."
Previous Hubble observations of the most
distant supernovae known revealed that the
early universe was dominated by matter whose

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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Friends of The
CCSN 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: 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.

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 CCSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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By measuring the universe's relative size over time, astrophysicists
have tracked the universe's growth
spurts, much as a parent may witness the growth spurts of a child
by tracking changes in height on
a door frame. Distant supernovae
provide the door frame markings
read by Hubble. "After we subtract
the gravity from the known matter
in the universe, we can see the dark
energy pushing to get out," said Lou
Strolger, astronomer and Hubble
science team member at Western
Kentucky University in Bowling
Green, Kentucky. Further observations are presently underway with
Hubble by Riess and his team which
should continue to offer new clues
to the nature of dark energy. f

gravity was slowing down the universe's
expansion rate, like a ball rolling up a slight
incline. The observations also confirmed
that the expansion rate of the cosmos began
speeding up about five to six billion years ago.
That is when astronomers believe that dark
energy's repulsive force overtook gravity's
attractive grip.
The latest results are based on an analysis of
the 24 most distant supernovae known, most
found within the last two years.

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/
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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.
5: NASA announced the start of the Space
Shuttle Program in 1972.
7: Galileo, using a telescope to view Jupiter for
the first time, saw three of the four major
moons of that giant planet.
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.
13: An editorial in the New York Times on
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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

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. 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

January

Dwarf Planets. (At mid-month - 15th)
Planet
Pluto
Ceres
Eris

Constellation
Sagittarius
Aquarius
Cetus

Transit
9:51 am (37°)
2:46 pm (37°)
5:36 pm (49°)

All times are Pacific Standard Time. Rise
All Dwarf Planets require a telescope. Ceres
and set times are for the astronomical horizon is visible through most amateur telescopes.
at Las Vegas or Reno as noted.
Pluto usually requires a telescope of at least
12" diameter. Eris ("EE-ris", formerly 2003
UB313), like most Trans-Neptunian objects,
The Planets
requires a professional sized telescope. Transit
Mercury. Mercury is too close in direction time and position is when the object is at its
to the sun to be seen as the month begins. highest in the southern sky. f
Superior Conjunction (on the far side of
the sun) occurs on January 6. By the end
of the month, it is setting in the west about
an hour after the sun.
The Moon
Venus. Venus, moving from Capricornus into
Aquarius, is becoming more prominent in
the evening sky setting in the west about
two hours after the sun at the end of the
month.
Mars. Mars, in Sagittarius for most of the
month is rising in the morning shortly
before the sun.
Jupiter. Jupiter, in Ophiuchus, is rising in
the morning sky a couple of hours before
Mars.
Saturn. Saturn, in Leo, is rising in the
early evening. Opposition will occur on
February 10.
Uranus. Uranus, in Aquarius, is low in the
southwest during the early evening. It sets
a couple of hours after the sun. It is just
above the crescent moon on the evening
of January 21.
Neptune. Neptune, in Capricornus, is too
close in direction to the sun to be easily
viewed. Conjunction on the far side of the
sun will occur on February 8.

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.
First quarter
Full Moon
Last quarter
New Moon
First quarter

Dec. 27
Jan. 3
Jan. 11
Jan. 18
Jan. 25

6:48 pm pst
5:57 am
4:45 am
8:01 pm
3:01 pm

Perigee
Apogee
Perigee

Dec. 27
Jan. 10
Jan. 22

5:49 pm pst
8:27 am
4:25 am

Perihelion
This year the earth is closest to the sun on
January 3 at 12:00 noon pst. The distance from
the center of the sun to the center of the earth
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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
6:53 am pst
6:53
6:53
6:53
6:52
6:51
6:50
6:49
6:47
6:45
6:43

Sunset
4:36 pm pst
4:38
4:41
4:44
4:46
4:49
4:52
4:55
4:59
5:02
5:05
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Day
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.

is 147,093,600 km or 91,399,730 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
93,381,940 miles.
Because the orbit of the earth is slightly
elliptical and the distance varies by about
±1.7%. On July 6, the earth will be farthest
from the sun. The changing distance between
the earth and sun has little effect on the earth’s
climate or weather. f

Meteor Shower
The Quadrantid meteor shower will reach its
peak on the night of January 3/4, 2007, 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, near full phase on that date, will
significantly interfere with this shower.
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).

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
7:21
7:21
7:20
7:19
7:18
7:17
7:15
7:13
7:11
7:08

Sunset
4:45 pm pst
4:48
4:50
4:53
4:56
5:00
5:03
5:06
5:10
5:13
5:17

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

Meteors from this shower can be seen for
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
up all night, it will interfere for the entire night
of the shower. In some years the Quadrantids
are among of the best meteor showers of the
season, this year it is poorer 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
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