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Station Prepared for
Expanding Crew
(NASA) Expanding kitchen facilities, adding
more bedrooms and an extra bathroom all
sound like home improvements that many
homeowners have tackled. But when the
“house” is the International Space Station
orbiting 220 miles above Earth, things are a
little more complicated than visiting the local
home improvement store for materials. Just in
time for its 10th anniversary, the space station
got a delivery via space shuttle Endeavour
that might win a prize for out-of-this-world
home makeover.
When Endeavour and crew lifted off on the
STS-126 mission for the 27th shuttle flight to
the station, it was be packed with supplies like
food and clothing for the station crew members.
However, Endeavour’s major payload consisted
of equipment for enlarging the space station’s
capacity to accommodate a six-member crew.
The high-tech home improvement materials
were stowed inside the Multi-Purpose Logistics
Module Leonardo, which was tucked inside
the shuttle’s cargo bay.
Some of the additions aboard were:
The new galley components include two food
warmers, a refrigerator and a water dispenser.
The food warmers resemble suitcases and each
is capable of heating six rehydratable and six
wet food packages simultaneously in about
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40 minutes. The water dispenser can provide
either heated or unheated potable water for
up to three crew members. The refrigerator,
measuring just 16.5 inches deep, 10.2 inches
wide and 6.7 inches high, can be cooled by
either air flow or water flow. The galley will
be installed in the U.S. Destiny laboratory
module of the station.
The modular crew quarters provide each
of the station’s occupants with their own
“personal space” that resembles a booth. In
their quarters they can stow their personal
belongings, rest and spend their recreational
time. Each unit provides the crew member
with visual, light and acoustic isolation, as well
as laptop connectivity. The new crew quarters
were installed in the Harmony node.
Containedinanotherbooth-likecompartment
is the Russian-built toilet system. This provides
the crew with a second facility on the station,
located in the Destiny lab. The unit separately
channels liquid and solid waste. While the
solid waste goes to a holding tank, a new pair
of processing units that Endeavour delivered
on this mission were set to begin a unique
recycling program, turning crew members’
urine into potable water.
These unique recycling units, known together
as the Water Recovery System, are designed
to provide drinking-quality water through
the reclamation of wastewater, including
urine and hygiene wastes. The water that’s
produced will be used to support the crew
and work aboard the station.
As all these elements were delivered to the
station by Endeavour’s crew, the stage is set for
a full compliment of six space station residents
to live and work aboard this international
orbiting outpost. f
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Hubble Space
Telescope Is Back In
Business
(NASA/STScI) Just a couple of days after the
orbiting observatory was brought back online,
Hubble aimed its prime working camera, the
Wide Field Planetary Camera 2 (WFPC2),
at a particularly intriguing target, a pair of
gravitationally
interacting
galaxies called
Arp 147 (here
and on the
cover).
The image
demonstrated
that the camera
is working
exactly as it
was before
going offline,
thereby scoring
a "perfect
10" both for
performance
and beauty.
The two
galaxies happen to be oriented so that they
appear to mark the number 10. The left-most
galaxy, or the "one" in this image, is relatively
undisturbed apart from a smooth ring of
starlight. It appears nearly on edge to our line
of sight. The right-most galaxy, resembling a
zero, exhibits a clumpy, blue ring of intense
star formation.
The blue ring was most probably formed
after the galaxy on the left passed through the
galaxy on the right. Just as a pebble thrown
into a pond creates an outwardly moving
circular wave, a propagating density wave was
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from: The CSN Foundation.
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generated at the point of impact and spread
outward. As this density wave collided with
material in the target galaxy that was moving
inward due to the gravitational pull of the two
galaxies, shocks and dense gas were produced,
stimulating star formation.
The dusty reddish knot at the lower left of the
blue ring probably marks the location of the
original nucleus of the galaxy that was hit.
Arp 147 appears in the Arp Atlas of Peculiar
Galaxies, compiled by Halton Arp in the 1960s
and published
in 1966. This
picture was
assembled
from WFPC2
images taken
w ith three
separate filters.
The blue,
visible-light,
and infrared
f i l t e r s a re
represented by
the colors blue,
green, and red,
respectively.
The galaxy
pair
was
photographed
on October 27-28, 2008. Arp 147 lies in the
constellation Cetus, and it is more than 400
million light-years away from Earth. 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 ASN has a Las Vegas Chapter.
For information see:
http://vegas.astronomynv.org/
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Planet Orbiting
Fomalhaut
(NASA/STScI) NASA's Hubble Space
Telescope has taken the first visible-light
snapshot of a planet circling another star.
Estimated to be no more than three times
Jupiter's mass, the planet, called Fomalhaut
b, orbits the bright southern star Fomalhaut,
located 25 light-years away in the constellation
Piscis Australis (the Southern Fish).
Fomalhaut has been a candidate for planet
hunting ever since an excess of dust was
discovered around the star in the early 1980s by
NASA's Infrared Astronomy Satellite (IRAS).
In 2004, the coronagraph in the High
Resolution Camera on Hubble's Advanced
Camera for Surveys produced the first-ever
resolved visible-light image of a large dust belt
surrounding Fomalhaut. It clearly showed that
this structure is in fact a ring of protoplanetary
debris approximately 21.5 billion miles across
with a sharp inner edge.
This large debris disk is similar to the
Kuiper Belt, which encircles the solar system
and contains a range of icy bodies from dust
grains to objects the size of dwarf planets,
such as Pluto.
Hubble astronomer Paul Kalas, of the
University of California at Berkeley, and team
members proposed in 2005 that the ring was
being gravitationally modified by a planet lying
between the star and the ring's inner edge.
Circumstantial evidence came from Hubble's

confirmation that the ring is offset from the
center of the star. The sharp inner edge of
the ring is also consistent with the presence
of a planet that gravitationally "shepherds"
ring particles. Independent researchers have
subsequently reached similar conclusions.
Now, Hubble has actually photographed a
point source of light lying 1.8 billion miles
inside the ring's inner edge. The results were
reported in the November 13 issue of Science
magazine.
"Our Hubble observations were incredibly
demanding. Fomalhaut b is 1 billion times
fainter than the star. We began this program
in 2001, and our persistence finally paid off,"
Kalas says.
"Fomalhaut is the gift that keeps on giving.
Following the unexpected discovery of its
dust ring, we have now found an exoplanet
at a location suggested by analysis of the dust
ring's shape. The lesson for exoplanet hunters
is 'follow the dust,'" says team member Mark
Clampin of NASA's Goddard Space Flight
Center.
Observations taken 21 months apart by

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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Hubble's Advanced Camera for Surveys'
coronagraph show that the object is moving
along a path around the star and therefore
is gravitationally bound to it. The planet is
10.7 billion miles from the star, or about 10
times the distance of the planet Saturn from
the sun.
The planet's upper-mass limit is constrained
by the appearance of the Fomalhaut ring.
If the planet were much more massive, it
would distort the ring, and the effect would
be observable in the ring's structure.
"It took the science team four months of
analysis and theoretical modeling to determine
that Fomalhaut b could not be more massive
than three times the mass of Jupiter. Any
more massive than that and its gravity would
destroy the vast dust belt encircling the star,"
Kalas says.
Numerous computer simulations show that
circumstellar disks will be gravitationally
modified by the tug of one or more unseen
planets. The Fomalhaut ring has a sharp inner
edge that is likely shaped by the gravitational
influence of a planet. The inner edge of our
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solar system's Kuiper Belt is similarly shaped
by the gravitational influence of Neptune.
The planet is brighter than expected for an
object of three Jupiter masses. One possibility
is that it has a huge Saturn-like ring of ice
and dust reflecting starlight. The ring might
eventually coalesce to form moons. The ring's
estimated size is comparable to the region
around Jupiter that is filled with the orbits
of the four largest satellites.
Because the Fomalhaut system is only 200
million years old, the planet should be a bright
infrared object. That's because it is still cooling
through gravitational contraction. However,
ground-based telescopic observations at
infrared wavelengths have not yet detected
the planet. This also sets an upper limit on
its mass, because the bigger the planet, the
hotter and brighter it would be.
Kalas and his team first used Hubble to
photograph Fomalhaut in 2004, and made
the unexpected discovery of its debris disk,
which scatters Fomalhaut's starlight. At the
time they noted a few bright sources in the
image as planet candidates. A follow-up
image in 2006 showed that one of the objects
is moving through space with Fomalhaut but
changed position relative to the ring since the
2004 exposure. The amount of displacement
between the two exposures corresponds to an
872-year-long orbit as calculated from Kepler's
laws of planetary motion.
Fomalhaut moves across the sky at 0.425 arc
seconds per year, which is the apparent width
of a penny seen from five miles away.
The planet mysteriously dimmed by half a
stellar magnitude between the 2004 and 2006
observations. This might mean that it has a
hot outer atmosphere heated by bubbling
convection cells on the young planet, sort
of a Jupiter on steroids. Or, it might come
from hot gas at the inner boundary of a ring
around the planet.
The planet may have formed at its location
in a primordial circumstellar disk by
gravitationally sweeping up remaining gas.
Or, it may have migrated outward through
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a game of gravitational billiards where it
exchanged momentum with smaller planetary
bodies. It is commonly believed that the
planets Uranus and Neptune migrated out to
their present orbits after forming closer to the
sun and then gravitationally interacted with
smaller bodies.
Fomalhaut is much hotter than our sun
and is 16 times as bright. This means a
planetary system could scale up in size with
a proportionally larger Kuiper Belt feature
and scaled-up planet orbits. For example, the
"frost line" in our solar system, the distance
where ices and other volatile elements will
not evaporate, is roughly at 500 million miles
from the sun. But for hotter Fomalhaut, the
frost line is at roughly 1.9 billion miles from
the star.
Fomalhaut is burning hydrogen at such a
furious rate through nuclear fusion that it
will burn out in only 1 billion years, which is
1/10th the lifespan of our sun. This means
there is little opportunity for advanced life
to evolve on any habitable worlds the star
might possess.
Future observations will attempt to see the
planet in infrared light and will look for evidence
of water vapor clouds in the atmosphere.
This would yield clues to the evolution of a
comparatively newborn 100-million-year-old
planet. Astrometric measurements of the
planet's orbit will provide enough precision
to yield an accurate mass.
NASA's James Webb Space Telescope,
scheduled to launch in 2013, will be able to
make coronagraphic observations of Fomalhaut
in the near- and mid-infrared. JWST will be
able to hunt for other planets in the system and
probe the region interior to the dust ring for
structures such as an inner asteroid belt.
The science team members are: P. Kalas, J.
Graham, E. Chiang, and E. Kite (University
of California, Berkeley), M. Clampin (NASA
Goddard Space Flight Center), M. Fitzgerald
(Lawrence Livermore National Laboratory),
and K. Stapelfeldt and J. Krist (NASA Jet
Propulsion Laboratory). f
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Mars Phoenix Lander
Finishes Successful
Work on Red Planet
(NASA/JPL) NASA's Phoenix Mars Lander
ceased communications after operating for
more than five months. As anticipated, seasonal
decline in sunshine at the robot's arctic landing
site is not providing enough sunlight for the
solar arrays to collect the power necessary
to charge batteries that operate the lander's
instruments.
Mission engineers last received a signal from
the lander on Nov. 2. Phoenix, in addition to
shorter daylight, has encountered a dustier
sky, more clouds and colder temperatures
as the northern Mars summer approaches
autumn. The mission exceeded its planned
operational life of three months to conduct
and return science data.

Phoenix spacecraft on Mars. [NASA/JPLCaltech/University of Arizona]

The project team will be listened carefully
during the next few weeks to hear if Phoenix
might revive and phone home. However,
engineers now believe that is unlikely because
of the worsening weather conditions on Mars.
While the spacecraft's work has ended, the
analysis of data from the instruments is in
its earliest stages.
"Phoenix has given us some surprises, and
I'm confident we will be pulling more gems
from this trove of data for years to come," said
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During the first 90 Martian days after its May
25, 2008, landing on an arctic plain of Mars,
NASA's Phoenix Mars Lander dug several
trenches in the workspace reachable with the
lander's robotic arm. [NASA/JPL-Caltech/
University of Arizona/Texas A&M University]

Phoenix Principal Investigator Peter Smith of
the University of Arizona in Tucson.
Launched August 4, 2007, Phoenix landed
May 25, 2008, farther north than any previous
spacecraft to land on the Martian surface.
The lander dug, scooped, baked, sniffed and
tasted the Red Planet's soil. Among early
results, it verified the presence of water-ice in
the Martian subsurface, which NASA's Mars
Odyssey orbiter first detected remotely in 2002.

These images show sublimation of ice in the
trench informally called "Dodo-Goldilocks"
over the course of four days. The images
were taken on June 15 and June 19, 2008.
[NASA/JPL-Caltech/University of Arizona/
Texas A&M University]
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Phoenix's cameras also returned more than
25,000 pictures from sweeping vistas to near
the atomic level using the first atomic force
microscope ever used outside Earth.
"Phoenix not only met the tremendous
challenge of landing safely, it accomplished
scientific investigations on 149 of its 152
Martian days as a result of dedicated work by a
talented team," said Phoenix Project Manager
Barry Goldstein at NASA's Jet Propulsion
Laboratory in Pasadena, Calif.
Phoenix's preliminar y science
accomplishments advance the goal of studying
whether the Martian arctic environment has
ever been favorable for microbes. Additional
findings include documenting a mildly
alkaline soil environment unlike any found
by earlier Mars missions; finding small
concentrations of salts that could be nutrients
for life; discovering perchlorate salt, which
has implications for ice and soil properties;
and finding calcium carbonate, a marker of
effects of liquid water.
Phoenix findings also support the goal of
learning the history of water on Mars. These
findings include excavating soil above the ice
table, revealing at least two distinct types of
ice deposits; observing snow descending from
clouds; providing a mission-long weather
record, with data on temperature, pressure,
humidity and wind; observations of haze,
clouds, frost and whirlwinds; and coordinating
with NASA's Mars Reconnaissance Orbiter to
perform simultaneous ground and orbital
observations of Martian weather.
"Phoenix provided an important step to
spur the hope that we can show Mars was
once habitable and possibly supported life,"
said Doug McCuistion, director of the Mars
Exploration Program at NASA Headquarters
in Washington. "Phoenix was supported
by orbiting NASA spacecraft providing
communications relay while producing their
own fascinating science. With the upcoming
launch of the Mars Science Laboratory, the
Mars Program never sleeps."
The University of Arizona leads the Phoenix
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mission with project management at JPL
and development partnership at Lockheed
Martin Corporation in Denver. International
contributions came from the Canadian
Space Agency; the University of Neuchatel,
Switzerland; the universities of Copenhagen and
Aarhus in Denmark; the Max Planck Institute in
Germany; the Finnish Meteorological Institute;
and Imperial College of London. f

NASA Orbiter Reveals
Details of a Wetter
Mars
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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.

(NASA/JPL) NASA's Mars Reconnaissance
Orbiter has observed a new category of minerals
spread across large regions of Mars. This
discovery suggests that liquid water remained
on the planet's surface a billion years later than
scientists believed, and it played an important
role in shaping the planet's surface and possibly orbiter's Compact Reconnaissance Imaging
hosting life.
Spectrometer for Mars have found evidence
Researchers examining data from the of hydrated silica, commonly known as opal.

Page 10

onOrbit

The hydrated, or water-containing, mineral
deposits are telltale signs of where and when
water was present on ancient Mars.
"This is an exciting discovery because it
extends the time range for liquid water on Mars,
and the places where it might have supported
life," said Scott Murchie, the spectrometer's
principal investigator at the Johns Hopkins
University Applied Physics Laboratory in
Laurel, Md. "The identification of opaline
silica tells us that water may have existed as
recently as 2 billion years ago."
Until now, only two major groups of hydrated
minerals, phyllosilicates and hydrated sulfates,
had been observed by spacecraft orbiting Mars.
Clay-like phyllosilicates formed more than 3.5
billion years ago where igneous rock came
into long-term contact with water. During
the next several hundred million years, until
approximately 3 billion years ago, hydrated
sulfates formed from the evaporation of salty
and sometimes acidic water.
The newly discovered opaline silicates are
the youngest of the three types of hydrated
minerals. They formed where liquid water
altered materials created by volcanic activity
or meteorite impact on the Martian surface.
One such location noted by scientists is the
large Martian canyon system called Valles
Marineris.
"We see numerous outcrops of opal-like
minerals, commonly in thin layers extending
for very long distances around the rim of Valles
Marineris and sometimes within the canyon
system itself," said Ralph Milliken of NASA's Jet
Propulsion Laboratory in Pasadena, Calif.
Milliken is lead author of an article in the
November issue of Geology that describes
the identification of opaline silica. The study
reveals that the minerals, which also were
recently found in Gusev Crater by NASA's
Mars rover Spirit, are widespread and occur
in relatively young terrains.
In some locations, the orbiter's spectrometer
observed opaline silica with iron sulfate
minerals, either in or around dry river channels.
This indicates the acidic water remained on
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the Martian surface for an extended period
of time. Milliken and his colleagues believe
that in these areas, low-temperature acidic
water was involved in forming the opal. In
areas where there is no clear evidence that the
water was acidic, deposits may have formed
under a wide range of conditions.
"What's important is that the longer liquid
water existed on Mars, the longer the window
during which Mars may have supported life,"
says Milliken. "The opaline silica deposits
would be good places to explore to assess the
potential for habitability on Mars, especially
in these younger terrains."
The spectrometer collects 544 colors, or
wavelengths, of reflected sunlight to detect
minerals on the surface of Mars. Its highest
resolution is about 20 times sharper than any
previous look at the planet in near-infrared
wavelengths. f

Fingers, Loops and
Bays in The Crab
Nebula
(NASA/CXC)
This Chandra X-ray
Observatory image gives the first clear view
of the faint boundary of the Crab Nebula's
X-ray-emitting pulsar wind nebula. The
nebula is powered by a rapidly rotating, highly
magnetized neutron star, or pulsar (white dot
near the center). The combination of rapid
rotating and strong magnetic field generates an
intense electromagnetic field that creates jets
of matter and anti-matter moving away from
the north and south poles of the pulsar, and
an intense wind flowing out in the equatorial
direction.
The inner X-ray ring is thought to be a shock
wave that marks the boundary between the
surrounding nebula and the flow of matter and
antimatter particles from the pulsar. Energetic
electrons and positrons (anti-electrons) move
outward from this ring to brighten the outer
ring and produce an extended X-ray glow.
The fingers, loops, and bays in the image all
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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:

indicate that the magnetic field of the nebula
and filaments of cooler matter are controlling
the motion of the electrons and positrons.
The particles can move rapidly along the
magnetic field and travel several light years
before radiating away their energy. In contrast,
they move much more slowly perpendicular
to the magnetic field, and travel only a short
distance before losing their energy.
This effect can explain the long, thin, fingers
and loops, as well as the sharp boundaries of
the bays. The conspicuous dark bays on the
lower right and left are likely due to the effects
of a toroidal magnetic field that is a relic of
the progenitor star. f

Huge Russian Dolls
Surrounding a Galaxy
(NASA/CXC) This composite image (right)
shows M84, a massive elliptical galaxy in the
Virgo Cluster, about 55 million light years
from Earth. Hot gas around M84 is shown
in a Chandra X-ray Observatory image in
blue and a radio image from the Very Large
Array is shown in red. A background image
from the Sloan Digital Sky Survey is shown
in yellow and white.
A number of bubbles are visible in the hot
gas, outlined with blue X-ray emission. These

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year unshared credit, free
		
admission for Friend & all guests.
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bubbles were blown by relativistic particles
generated by the central supermassive black
hole in M84. These particles travel outwards
in the form of a two-sided jet. Because smaller
bubbles are found inside large bubbles, the
impression given by the image is that of Russian
dolls, where smaller dolls can be found inside
large ones. These nested bubbles provide
clear evidence for repeated outbursts from
the central black hole.
Supercomputer simulations of the interaction
of supermassive black holes with surrounding
gas can explain how such "Russian dolls" are
created. The simulations reveal the nested
bubbles associated with the termination of
the jet and their complex interaction with
the surrounding gas, somewhat similar
to the effervescent bubbles in a glass of
champagne.
The dissipation of energy by sound and
shock waves generated by these outbursts, as
well as the additional motions they generate,
are believed to be heating the gas surrounding
M84. This slows down the cooling of the
gas and suppresses the formation of new
stars. Unless a black hole experiences a single
but extremely powerful episode of activity,
multiple outbursts are needed to suppress
the formation of new stars and to maintain
a balance between cooling and heating over
long periods of time.
The observations also show that the top
bubble is bursting and the hot relativistic gas,
shown in red, is spilling out to the surrounding
medium. The mixing of this hot gas with
the cooler gas in the galaxy is an additional
mode of heating of the surrounding gas by
supermassive black holes that has not previously
been seen so clearly.
These results address a larger question of why
galaxies stop growing after reaching a certain
mass, despite containing large quantities of gas
that can potentially cool and form new stars. If
uninhibited, such cooling process would lead
to the formation of many new stars and much
bigger galaxies than are observed. Outbursts
generated by supermassive black holes like
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A composite image of M84 in optical (white)
and radio (red). [NASA/VLA/SDSS]

those in M84 provide at least one explanation
for this lack of "mega-galaxies".
Alexis Finoguenov of the Max-Planck
Institute for Extraterrestrial Physics and
University of Maryland, led this study. The
co-authors are Mateusz Ruszkowski of the
University of Michigan, Marcus Bruggen of
Jacobs University in Bremen, Germany, and
Christine Jones, Alexey Vikhlinin and Eric
Mandel of the Harvard-Smithsonian Center
for Astrophysics in Cambridge, Mass. f

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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Month in
History
January
1: Ceres, the first asteroid was discovered by
Guiseppe Piazzi from his observatory in
Sicily in 1801.
2: The Soviet Union launched Luna 1 on this
date in 1959. It became the first vehicle to fly
by the moon to an orbit about the sun.
4: Sputnik 1, the first artificial satellite of the
earth, reentered the earth’s atmosphere on
this date in 1958 and was destroyed.
4: The 150 foot solar observatory at Mount
Wilson, California, began publishing daily
sunspot drawings in 1917. This continued
until September 16, 2004.
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.
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13: An editorial in the New York Times on
this day in 1920 ridiculed a monograph
by Robert Goddard which proposed that
rockets could be used to reach the moon.
14: The Soviet Union became the first
country to successfully dock two manned
spacecraft in 1969.
17: Captain James Cook became the first
western navigator to cross the Antarctic
Circle in 1773.
18: Captain James Cook became the first
Westerner to reach the Sandwich Islands
in 1778. The island chain is now known
as the Hawaiian Islands.
21: Pluto crossed the orbit of Neptune in
1979 making Neptune the farthest planet
from the sun. This condition remained
until Pluto again crossed the orbit of
Neptune outbound in 1999.
24: Voyager 2 became the first craft to fly by
Uranus returning photographs in 1986.
24: The United States launched Discovery on the
100th manned space mission in 1985.
27: A fire aboard the Apollo 1 spacecraft
destroyed the vehicle during a preflight
test in 1967. The crew of Virgil “Gus”
Grissom, Edwin White and Roger Chafee
were killed.
28: An explosion 73 seconds into the flight of
the space shuttle Challenger destroyed the
craft in 1986 killing the crew of seven.
31: Explorer 1, the first artificial satellite of
the earth launched by the United States
achieved orbit on this day in 1958. Data
from by this satellite led to the discovery
of the Van Allen radiation belt. f

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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Sky
Calendar
All times are Pacific Standard Time. Rise
and set times are for the astronomical horizon
at Las Vegas or Reno as noted.

The Planets
Mercury. Mercury is visible low in the western
sky after sunset early in the month. Greatest
eastern elongation (19°) occurs on Jan. 4.
Venus. Venus is in the west after sunset. It
will be prominent in the evening sky until
late March. It reaches greatest eastern
elongation (47°) on January 14.
Mars. Mars, in Sagittarius, is too close
in direction to the sun to be visible.
Conjunction on the far side of the sun
occurred on December 5.
Jupiter. Jupiter, in Capricornus, is too
close in direction to the sun to be visible.
Conjunction on the far side of the sun
occurs on January 23.
Saturn. Saturn, in the constellation of Leo, is
rising in the late evening. Look for the waning
gibbous moon to rise just to the south of
Saturn on the evening of January 14.
Uranus. Uranus is in the constellation of
Aquarius where it is low in the southwestern
sky in the early evening. Look for the waxing
crescent moon to the right of Uranus on the
evening of January 1 and January 29.
Neptune. Neptune, in Capricornus, is too
close in direction to the sun to be observed
at this time.
Dwarf Planets. (At mid-month - 15th)
Planet
Pluto

Constellation
Sagittarius

Transit
10:07 am (36°)

Ceres
Eris
MakeMake
Haumea

January
Leo
Cetus
Coma Berenices
Bootes

3:22 am (73°)
5:35 pm (49°)
4:35 am (82°)
5:44 am (73°)

All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
12" diameter. Dwarf planets beyond the orbit
of Neptune can also be referred to as Plutoids.
Eris ("EE-ris"), MakeMake (mah-keh-mahkeh) and Haumea, like most Plutoids, require
a professional sized telescope. Transit times
and altitudes (from Las Vegas) are when the
object is at its highest in the southern sky.
Each will appear slightly lower in the sky
from Reno. f

The Moon
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

Dec. 27
Jan. 4
Jan. 10
Jan. 17
Jan. 25

4:22 am pst
3:56 am
7:27 pm
6:46 pm
11:55 pm

Apogee
Perigee
Apogee

Dec. 26
Jan. 10
Jan. 22

9:51 am pst
2:53 am
4:12 pm

Perihelion
This year the earth is closest to the sun on
January 4 at 7:00 am pst. The distance from
the center of the sun to the center of the earth
is 147,095,580 km or 91,400,957 miles.
The average distance between the center of
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The Sun

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

Las Vegas

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

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

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

the earth and the center of the sun is called
the astronomical unit (AU). The official
value of the AU is 149,597,870 kilometers or
92,955,810 miles.
Because the orbit of the earth is slightly
elliptical and the distance varies by about
±1.7%. On July 3, 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, 2009,
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 first quarter moon on that date
will interfere little 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).
Meteors from this shower can be seen for

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

Reno

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

Sunset
4:46 pm pst
4:49
4:52
4:55
4:58
5:01
5:05
5:08
5:12
5:15
5:19

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

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 set
near midnight, there will be little interference
for most of the night of the shower. In some
years the Quadrantids are among of the best
meteor showers of the season, this year is
better than average.
Meteor showers are the result of the debris
from comets. Most showers are associated
with known comets. This old shower has no
known comet associated with it. The comet
that originated this stream probably ceased
being a visible object over 500 years ago. Comet
debris spreads out along the comet’s orbit. If
that orbit crosses the orbit of the earth, then
a meteor shower will occur on the date the
earth travels through the stream. f

Now Playing
In Las Vegas

In Reno

Molecularium

Ice Worlds

and

Stargazing

and

Amazing
Journeys

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Mark Alden, Dr. Stavros
Anthony, Robert Blakely, William Cobb, Cedric Crear, Dorothy Gallagher,
Jason Geddes, Ronald Knecht, James Dean Leavitt, Dr. Jack Lund Schofield.

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4228

University of Nevada
1664 N. Virginia Street
Reno, NV 89557-0010

http://www.csn.edu/planetarium/

http://planetarium.unr.edu/

