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Word from
the Editor
NASA Tests Main
Parachute for Ares

onOrbit

(NASA/MSFC) NASA and industry engineers successfully tested the main parachute
for Constellation Program rockets during a
drop test recently at the
U.S. Army's Yuma Proving
Ground near Yuma, Ariz.
The parachute system
will allow Ares I and Ares
V first stage boosters to be
recovered and reused. This
test validated the results of
an earlier test conducted in
September.
"Measuring 150-feet in
diameter and weighing
2,000 pounds, this is the
biggest chute of its kind
that's been tested," said
Steve Cook, director of
the Ares Projects Office
at NASA's Marshall Space
Flight Center. "With each
milestone, we bring ourselves one step closer to
further exploring the moon."
Booster recovery was the focus of the recent
test, the second in a series. Outfitted with a
42,000-pound weight to simulate the load of
a rocket's first stage, the main parachute was
dropped from a U.S. Air Force C-17 aircraft
flying at an altitude of 16,500 feet. The 1-ton
parachute and all supporting hardware func-
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tioned properly, landing safely approximately
three minutes later on the Yuma Proving
Ground test range.
During the first main parachute test on
Sept. 25, the parachute was dropped from a
slightly higher elevation of 17,500 feet, giving
NASA engineers the opportunity to monitor
parachute performance at a dynamic pressure
of 86 pounds per square foot. After the drop's
completion, engineers spent several weeks
reviewing test data, measuring the parachute's
peak loads at opening, determining the canopy
expansion rate during the early phase of inflation and measuring the parachute's drag
area as it drifted down to
Earth.
The Ares first stage
booster recovery system
is derived from the system
NASA uses to recover the
space shuttle's solid rocket
boosters after launch.
The first stage booster
for Ares I is similar to
the space shuttle's solid
rocket booster but has an
added fifth segment of
propellant, resulting in a
heavier load.
The current parachute
tests are necessary to allow
for differences between the
space shuttle's four-segment boosters and the Ares
launch vehicles. Testing is
scheduled to run through 2010.
ATK Launch Systems near Promontory,
Utah, is the prime contractor for the first
stage booster. ATK's subcontractor, United
Space Alliance of Houston, is responsible for
the design, development and testing of the
parachutes at its facilities at NASA's Kennedy
Space Center. f
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A Bustling Hub of Star
Formation
(NASA/CXC) NGC 281 is a bustling hub
of star formation about 10,000 light years
away. This composite image of optical and
X-ray emission includes regions where new
stars are forming and older regions containing
stars about 3 million years old.
The optical data (seen in red, orange, and
yellow) show a small open cluster of stars,
large lanes of obscuring gas and dust, and
dense knots where stars may still be forming.
The X-ray data (purple), based on a Chandra
X-Ray Observatory observation lasting more
than a day, shows a different view. More
than 300 individual X-ray sources are seen,
most of them associated with IC 1590, the
central cluster. The edge-on aspect of NGC
281 allows scientists to study the effects of
powerful X-rays on the gas in the region, the
raw material for star formation.
A second group of X-ray sources is seen
on either side of a dense molecular cloud,
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known as NGC 281 West, a cool cloud of
dust grains and gas, much of which is in the
form of molecules. The bulk of the sources
around the molecular cloud are coincident
with emission from polycyclic aromatic
hydrocarbons, a family of organic molecules
containing carbon and hydrogen. There also
appears to be cool diffuse gas associated with
IC 1590 that extends toward NGC 281 West.
The X-ray spectrum of this region shows that
the gas is a few million degrees and contains
significant amounts of magnesium, sulfur
and silicon. The presence of these elements
suggests that supernova recently went off in
that area. f

Planets forming in
Pleiades star cluster
(UCLA) Rocky terrestrial planets, perhaps
like Earth, Mars or Venus, appear to be forming or to have recently formed around a star
in the Pleiades ("seven sisters") star cluster,
the result of "monster collisions" of planets
or planetary embryos.
Astronomers using the Gemini Observatory in Hawaii and the Spitzer Space Telescope
report their findings in a recent issue of the
Astrophysical Journal, the premier journal
in astronomy.
"This is the first clear evidence for planet
formation in the Pleiades, and the results we are
presenting may well be the first observational
evidence that terrestrial planets like those in
our solar system are quite common," said
Joseph Rhee, a UCLA postdoctoral scholar in
astronomy and lead author of the research.
The Pleiades star cluster, in the constellation
Taurus, is well-known in many cultures. It is
named for the seven daughters of Atlas and
Pleione, who were placed by Zeus among the
stars in Greek mythology and is cited in the
Bible: "Can you bind the beautiful Pleiades?
Can you loose the cords of Orion?" (Job 38:31).
The auto maker Subaru's name is the Japanese
word for the Pleiades, Rhee said.

2008

onOrbit

The Pleiades is probably the best
known star cluster and the most
striking to the naked eye. "You've
seen it many times, and it's now
easily visible in the evening sky,"
said research co-author Benjamin
Zuckerman, UCLA professor of
physics and astronomy.
Although referred to as the "seven
sisters," "the cluster actually contains
some 1,400 stars," said co-author
Inseok Song, a staff scientist at
NASA's Spitzer Science Center at the
California Institute of Technology
and a former astronomer with the
Gemini Observatory.
Located about 400 light-years away, the
Pleiades is one of the closest star clusters to
Earth. One of the cluster's stars, known as HD
23514, which has a mass and luminosity a bit
greater than those of the sun, is surrounded by
an extraordinary number of hot dust particles,
"hundreds of thousands of times as much dust
as around our sun," Zuckerman said. "The
dust must be the debris from a monster collision, a cosmic catastrophe."
The astronomers analyzed emissions from
countless microscopic dust particles and
concluded that the most likely explanation is
that the particles are debris from the violent
collision of planets or planetary embryos.
Song calls the dust particles the "building
blocks of planets," which can accumulate into
comets and small asteroid-size bodies and then
clump together to form planetary embryos,
eventually becoming full-fledged planets.
"In the process of creating rocky, terrestrial
planets, some objects collide and grow into
planets, while others shatter into dust," Song
said. "We are seeing that dust."
HD 23514 is the second star around which
Song and Zuckerman recently have found
evidence of terrestrial planet formation. They
and their colleagues reported in the journal
Nature in July 2005 that a sun-like star known
as BD +20 307, located 300 light-years from
Earth in the constellation Aries, is surrounded
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by one million times more dust than is orbiting our sun.
In an effort to uncover comparably dusty
stars after their 2005 research, Rhee, Song and
Zuckerman began looking through thousands
of publicly accessible, deep-infrared images
obtained by the Spitzer Space Telescope and
soon discovered HD 23514. The astronomers then used the Gemini North telescope,
located on Hawaii's dormant volcano Mauna
Kea, to measure the heat radiation coming
from the dust; the heat emerges at infrared
wavelengths, just as the heat from our bodies
does, Song said.
"The Gemini and Spitzer data were crucial in
identifying and establishing the amount and
location of dust around the star," Song said.
While our sun is 4.5 billion years old, the
Pleiades and Aries stars are "adolescents,"
about 100 million and 400 million years old,
respectively, Rhee said. Based on the age of
the two stars and the dynamics of the orbiting
dust particles, the astronomers deduce that
most adolescent sun-like stars are likely to
be building terrestrial-like planets through
recurring violent collisions of massive objects.
The cosmic debris from only a small percentage of such collisions can be seen at any one
time, currently, only HD 23514 and BD +20
307 have visible debris.
"Our observations indicate that terrestrial
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planets similar to those in our solar system are
probably quite common," Zuckerman said.
The astronomers calculate that terrestrial
planets or planetary embryos in the Pleiades
collided within the last few hundred thousand
years, or perhaps much more recently, but they
cannot rule out the possibility that multiple,
somewhat smaller collisions occurred.
Many astronomers believe our moon was
formed through the collision of two planetary
embryos, the young Earth and a body about the
size of Mars. That crash created tremendous
debris, some of which condensed to form the
moon and some of which went into orbit
around the young sun, Zuckerman said.
By contrast, the collision of an asteroid with
Earth 65 million years ago, the most favored
explanation for the final demise of the dinosaurs, was a mere pipsqueak, he said.
"Collisions between comets or asteroids
wouldn't produce anywhere near the amount
of dust we are seeing," Song said.
HD 23514 and BD +20 307 are by far the
dustiest not-so-young stars in the sky. "Nothing else is even close," Song said.
Very young stars, those 10 million years
old or younger, may have a similar amount
of dust around them as a result of the starformation process. However, by the time a
star is 100 million years old, this "primordial"
dust has dissipated because the dust particles
get blown away or dragged onto the star, or
the particles clump together to form much
larger objects.
"Unusually massive amounts of dust, as
seen at the Pleiades and Aries stars, cannot
be primordial but rather must be the secondgeneration debris generated by collisions of
large objects," Song said.
The Pleiades have been considered important
by many cultures throughout history.
"To the Vikings, the Pleiades was Freyja's
hens," Rhee said. In Bronze Age Europe, the
Celts and others associated the Pleiades with
mourning and funerals because the cluster
rose in the eastern night sky between the autumnal equinox and the winter solstice, which
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was a festival devoted to the remembrance of
the dead. The ancient Aztecs of Mexico and
Central America based their calendar on the
Pleiades.
The astronomers' research results are
based on mid- and far- infrared observations
made with the Gemini 8-meter Frederick C.
Gillett Telescope at Gemini North and the
space-based infrared observatories Infrared
Astronomical Satellite (IRAS), Infrared Space
Observatory (ISO) and NASA's Spitzer Space
Telescope. f

Lifting the Venusian
Veil
(ESA) Venus Express, launched two years
ago in November, has been adding much to
our knowledge of Earth’s twin. The satellite has recently peeked through the planet’s
thick veil of clouds and sent new images of
its surface.
Venus’ surface is a scorching 735 K, or 462°C,
and emits a lot of infrared radiation. All of
this radiation is scattered numerous times

The region mapped by Venus Express’ Venus
Monitoring Camera, VMC, is indicated on this
Venus topographic map created with radar
data from NASA’s Magellan orbiter.
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This image is a false color mosaic of the Venusian surface, composed from about 1000
individual Venus Monitoring Camera (VMC)
images taken in April and August 2007. The
pictures were taken in the infrared in the spectral window at the wavelength of 1 micrometer.
The mapped area covers Beta and Phoebe
Regios in the mid- to equatorial latitudes. The
red circles mark the landing sites of the Soviet
Venera landers (V) and the Pioneer Venus
Large Probe (LP).

by its thick 25 km-layer of clouds before it
escapes into space. This gives Venus a weak
glow, but also makes it hard for an orbiting
satellite to get a true picture of the planet’s
countenance.
Despite the thick haze, infrared light, invisible to the naked eye, can escape at certain
wavelengths through spectral windows. ESA’s
Venus Express carries the Venus Monitoring
Camera (VMC), which has used one of the
spectral windows to see through the haze
and map the surface of our neighbor on its
night side.
The areas mapped with the VMC cover the
Beta and Phoebe Regios in the mid- to equatorial latitudes visited in the 1970s by several
Soviet Venera and US Pioneer Venus landers.
The pictures reveal highlands and mountains
of elevation up to 5 km above the Venusian
‘sea level’. Even when looking through the
infrared window, observing Venus’ surface
from orbit is similar to looking though a

Page 7

frosted window, when one can only see the
silhouette of an object.
The mapped area includes some of the most
typical geological units on Venus. Beta Regio
and Phoebe Regio represent tesserae, some
of the oldest terrain on the planet. In 1990,
the radar on board the US spacecraft Magellan detected anomalously high reflectivity
of the tops of Rhea Mons and Theia Mons.
This indicates the presence of still unknown
conductive, semiconductive, ferroelectric or
ferromagnetic materials.
Lowlands with higher surface temperature,
and hence stronger thermal emission, are
marked in orange. Highlands and mountains
with elevations of up to 5 km above the Venusian ‘sea level’ are about 40°C colder and
appear blue in the mosaic.
The vast orange-yellow region, Hinemoa
Planitia, represents relatively young lowland
terrain that cover about 70% of the Venus
surface. It formed about 700 million years
ago due to volcanic eruptions that covered
almost the entire planet.
Devana Chasma, the elongated feature connecting Beta Regio and Phoebe Regio, is a rift
zone, resembling East-African rift on Earth.
Rifts are expected to be the centres of current
volcanic activity on Venus.
In contrast to mapping of the planets with
thin atmospheres like Moon and Mars, spatial
resolution on the Venus surface is strongly
degraded because of its thick atmosphere and
clouds. This veil scatters radiation numerous
times before it reaches the camera.
This is why observing Venus’ surface from
orbit is similar to looking though a frosted
window where one can see only the silhouette of the object. This atmospheric blurring
limits spatial resolution of the surface images
to about 50 km.
The images are being used to study the variation of mineralogical composition on Venus
and are being correlated with the topography
and radar reflectivity of the surface. They are
also being used to search for ongoing volcanic
activity. f
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Hubble Zooms in on
Comet
(NASA/STScI) NASA's Hubble Space Telescope has probed the bright core of Comet
17P/Holmes, which, to the delight of sky
watchers, mysteriously brightened by nearly
a million fold in a 24-hour period beginning
October. 23, 2007.
Astronomers used Hubble's powerful resolution to study
Comet Holmes'
core for clues
about how the
comet brightened. The orbiting observatory's
Wide Field Planetary Camera 2
(WFPC2) monitored the comet
for several days,
snapping images on October
29, October 31,
and November
4. Hubble's crisp
"eye" can see objects as small as 33 miles (54
kilometers) across, providing the sharpest
view yet of the source of the spectacular
brightening.
The Hubble image at right above, taken November 4, shows the heart of the comet. The

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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central portion of the image has been specially
processed to highlight variations in the dust
distribution near the nucleus. About twice as
much dust lies along the east-west direction
(the horizontal direction) as along the northsouth direction (the vertical direction), giving
the comet a "bow tie" appearance.
The composite color image at left below,
taken November 1 by an amateur astronomer,
shows the complex structure of the entire
coma, consisting of concentric shells of dust
and a faint tail
emanating from
the comet's right
side.
The nucleus,
the small solid
body that is the
ultimate source
of all the comet's activity, is
still swaddled
in bright dust,
even 12 days after
the spectacular
outburst. "Most
of what Hubble
sees is sunlight
scattered from microscopic particles," explained Hal Weaver of The Johns Hopkins
University Applied Physics Laboratory in
Laurel, Md., who led the Hubble investigation.
"But we may finally be starting to detect the
emergence of the nucleus itself in this final
Hubble image."
Hubble first observed Comet 17P/Holmes
on June 15, 1999, when there was virtually
no dusty shroud around the nucleus. Although Hubble cannot resolve the nucleus,
astronomers inferred its size by measuring
its brightness. Astronomers deduced that
the nucleus' diameter was approximately 2.1
miles (3.4 kilometers), about the length of New
York City's Central Park. They hope to use
the new Hubble images to determine the size
of the comet's nucleus to see how much of it
was blasted away during the outburst.
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
Comet 17P/Holmes imaged by Dr. Dale
Etheridge at the Strawberry Point Observatory in southern Utah on November 3, 2007.
This digital image was obtained through a 500
mm FL, f/5.6 lens with a 30 second exposure
at ASA 800. The camera was a 6 megapixel
Nikon D-70s.

Hubble's two earlier snapshots of Comet
Holmes also showed some interesting features.
On October 29, the telescope spied three
"spurs" of dust emanating from the nucleus,
while the Hubble images taken on October
31 revealed an outburst of dust just west of
the nucleus.
The Hubble images, however, do not show
any large fragments near the nucleus of Comet
Holmes, unlike the case of Comet 73P/Schwassmann-Wachmann 3 (SW3). In the spring of
2006 Hubble observations revealed a multitude
of "mini-comets" ejected by SW3 after the comet

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.

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.
increased dramatically in brightness.
Ground-based images of Comet Holmes show
a large, spherically symmetrical cloud of dust
that is offset from the nucleus, suggesting that
a large fragment broke off and subsequently
disintegrated into tiny dust particles after
moving away from the main nucleus.
Unfortunately, the huge amount of dust near
the comet's nucleus and the comet's relatively
large distance from Earth (149 million miles,
or 1.6 astronomical units, for Holmes versus
9 million, or 0.1 astronomical unit for SW3),
make detecting fragments near Holmes nearly
impossible right now, unless the fragments are
nearly as large as the nucleus itself.
The Hubble Comet Holmes observing team
comprises H. Weaver and C. Lisse (The Johns
Hopkins University Applied Physics Laboratory); P. Lamy (Laboratoire d'Astrophysique de
Marseille, France); I. Toth (Konkoly Observatory, Hungary); M. Mutchler (Space Telescope
Science Institute); W. Reach (California
Institute of Technology); and J. Vaubaillon
(California Institute of Technology). f
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Missing Black Hole
Report: Hundreds
Found!
(NASA/SSC) Astronomers have unmasked
hundreds of black holes hiding deep inside
dusty galaxies billions of light-years away.
The massive, growing black holes, discovered
by NASA's Spitzer and Chandra space
telescopes, represent a large fraction of a longsought missing
population.
Their discovery
implies there
were hundreds
of millions of
additional black
holes growing
in our young
universe, more
than doubling
the total amount
known at that
distance.
"Ac tive,
s u p e r m a s s i ve
black holes were
everywhere in the
early universe,"
said
Mark
Dickinson of the
National Optical
Astronomy
Observatory in
Tucson,Ariz. "We
had seen the tip
of the iceberg before in our search for these
objects. Now, we can see the iceberg itself."
Dickinson is a co-author of two papers that
appeared in the November 10 issue of the
Astrophysical Journal. Emanuele Daddi of
the Commissariat a l'Energie Atomique in
France led the research.
The findings are also the first direct evidence
that most, if not all, massive galaxies in the
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distant universe spent their youths building
monstrous black holes at their cores.
For decades, a large population of active
black holes has been considered missing. These
highly energetic structures belong to a class of
black holes called quasars. A quasar consists of
a doughnut-shaped cloud of gas and dust that
surrounds and feeds a budding supermassive
black hole. As the gas and dust are devoured
by the black hole, they heat up and shoot out
X-rays. Those X-rays can be detected as a
general glow in space, but often the quasars
themselves can't
be seen directly
because dust and
gas blocks them
from our view.
"We knew from
other studies
from about 30
years ago that
there must be
more quasars in
the universe, but
we didn't know
where to find
them until now,"
said Daddi.
Daddi and his
team initially set
out to study 1,000
dusty, massive
galaxies that are
busy making
stars and were
thought to lack
quasars. The
galaxies are about
the same mass as our own spiral Milky Way
galaxy, but irregular in shape. At 9 to 11 billion
light-years away, they existed at a time when
the universe was in its adolescence, between
2.5 and 4.5 billion years old.
When the astronomers peered more closely
at the galaxies with Spitzer's infrared eyes, they
noticed that about 200 of the galaxies gave off
an unusual amount of infrared light. X-ray
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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:
Artist's depiction.

data from Chandra, and a technique called
"stacking," revealed the galaxies were, in fact,
hiding plump quasars inside. The scientists
now think that the quasars heat the dust in
their surrounding doughnut clouds, releasing
the excess infrared light.
"We found most of the population of hidden
quasars in the early universe," said Daddi.
Previously, only the rarest and most energetic
of these hidden black holes had been seen at
this early epoch.
The newfound quasars are helping answer
fundamental questions about how massive
galaxies evolve. For instance, astronomers
have learned that most massive galaxies
steadily build up their stars and black holes
simultaneously until they get too big and their
black holes suppress star formation.
The observations also suggest that collisions
between galaxies might not play as large a role
in galaxy evolution as previously believed.
"Theorists thought that mergers between
galaxies were required to initiate this quasar
activity, but we now see that quasars can be
active in unharassed galaxies," said co-author
David Alexander of Durham University,
United Kingdom.
"It's as if we were blindfolded studying the
elephant before, and we weren't sure what
kind of animal we had," added co-author
David Elbaz of the Commissariat a l'Energie
Atomique. "Now, we can see the elephant for

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.

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.lvastronomy.com/
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the first time."
The new observations were made as part of
the Great Observatories Origins Deep Survey,
the most sensitive survey to date of the distant
universe at multiple wavelengths.
Consistent results were recently obtained by
Fabrizio Fiore of the Osservatorio Astronomico
di Roma, Italy, and his team. Their results
is appearing in the January 1, 2008, issue of
Astrophysical Journal.
NASA's Marshall Space Flight Center
manages the Chandra program for the agency's
Science Mission Directorate. The Smithsonian
Astrophysical Observatory controls science
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and flight operations from the Chandra
X-ray Center in Cambridge, Mass. NASA's
Jet Propulsion Laboratory, Pasadena, Calif.,
manages the Spitzer Space Telescope mission
for NASA's Science Mission Directorate,
Washington. Science operations are conducted
at the Spitzer Science Center at the California
Institute of Technology, also in Pasadena.
Caltech manages JPL for NASA.
The National Optical Astronomy Observatory
is operated by the Association of Universities
for Research in Astronomy under a cooperative
agreement with the National Science
Foundation. f

Since April of 2006, NASA's Mars Exploration Rover Spirit has been sojourning in a place
called "Winter Haven," where the robotic geologist spent several months parked on a northfacing slope in order to keep its solar panels pointed toward the sun. During that time, while
the rover spent the daylight hours conducting as much scientific research as possible, science team members assigned informal names to rock outcrops, boulders, and patches of
soil commemorating exploration sites in Antarctica and the southernmost islands of South
America. [NASA/JPL]

onOrbit

2008

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

Constellation
Sagittarius
Aries
Cetus

Transit
10:01 am (37°)
6:39 pm (65°)
5:38 pm (49°)

All Dwarf Planets require a telescope. Ceres
All times are Pacific Standard Time. Rise is visible through most amateur telescopes.
and set times are for the astronomical horizon Pluto usually requires a telescope of at least
at Las Vegas or Reno as noted.
12" diameter. Eris ("EE-ris", formerly 2003
UB313), like most Trans-Neptunian objects,
requires a professional sized telescope. Transit
The Planets
time and altitude (from Las Vegas) are when
Mercury. Mercury is low in the evening the object is at its highest in the southern sky.
sky after sunset for most of the month. Pluto was on the far side of the sun (conjuncGreatest eastern elongation (19°) occurs tion) on December 21. f
on January 21.

The Moon

Venus. Venus is visible in the morning sky
Each day the moon rises about one hour
rising in the east about 2H hours before
the sun. It is the brightest object in the later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
morning sky.
and sets with the sun. The first quarter moon
Mars. Mars is in Taurus. Look for the red rises at about noon and sets near midnight.
planet in the eastern sky in the early evening. The full moon is opposite the sun in the sky
It is nearly overhead by late evening.
and rises at sunset and sets at sunrise. The
Jupiter. Jupiter, in Sagittarius, is coming out last quarter moon rises near midnight and
from behind the sun. Look for it in the sets near noon. Perigee is when the moon is
morning sky where it will be adjacent to closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
Venus by the end of the month.
the average.
Saturn. Saturn, in the constellation of Leo,
Last quarter Dec. 30
11:51 pm pst
is rising in the mid-evening just below the
New
Moon
Jan.
8
3:37 am
bright star Regulus. Opposition (directly
First
quarter
Jan.
15
11:46
am
opposite the sun) will occur next month.
Full Moon
Jan. 22
5:35 am
Uranus. Uranus is in the constellation of
Last quarter Jan. 29
9:03 pm
Aquarius where it is visible in small
telescopes for first half of the night. It is
low in the southwest after sunset and sets
a short time later.

Apogee
Perigee
Apogee

Jan. 3
Jan. 19
Jan. 30

12:07 am pst
12:40 am
8:27 pm

Neptune. Neptune, in Capricornus, is setting
Perihelion
about an hour before Uranus. It is now
This year the earth is closest to the sun on
too close in direction to the sun to be easily
observed. Conjunction on the far side of January 2 at 4:00 pm pst. The distance from
the center of the sun to the center of the earth
the sun occurs next month.
is 147,096,610 km or 91,401,595 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
6:53
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
4:43
4:46
4:49
4:52
4:55
4:58
5:01
5:05
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Day
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.

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 4, 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
waning crescent moon on that date will not
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).
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
7:21
7:21
7:20
7:19
7:18
7:17
7:15
7:13
7:11
7:09

Sunset
4:45 pm pst
4:47
4:50
4:53
4:56
4:59
5:03
5:06
5:09
5:13
5:16

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

about a week on either side of the night of the
maximum. However, this stream has a very
small, dense, central region that produces
most of the visible meteors. Before and after
the night of January 3/4, expect less than 20
meteors per hour.
On the night of the peak, depending on the
exact path of the earth through the stream
and the time of passage, you may observe
anywhere from 40 to 200 meteors per hour.
Since the stream appears to have little dust,
most of the shower meteors are bright and
excellent objects for photography.
While most showers are best after midnight,
the radiant for this shower is already above
the horizon by 9:00 pm. Since the moon
will not rise until early morning, 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
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