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Word from
the Editor
The Kepler Mission
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(NASA/JPL) The Kepler Mission is a NASA
Discovery Program for detecting potentially
life-supporting planets around other stars.
All of the extrasolar planets detected so far
by other projects are giant planets, mostly the
size of Jupiter and bigger. Kepler is poised to
find planets 30 to 600
times less massive than
Jupiter.
Kepler uses the
method known as
the transit method of
planet finding. When
we see a planet pass
in front of its parent
star it blocks a small
fraction of the light
from that star. When
that happens, we say
that the planet is
transiting the star. If we see repeated transits
at regular times, we have discovered a planet!
From the brightness change we can tell the
planet size. From the time between transits,
we can tell the size of the planet's orbit and
estimate the planet's temperature. These
qualities determine possibilities for life on
the planet.
The Kepler satellite has a 0.95-meter diameter
telescope with a photometer having a field of
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view a bit over 10 degrees square (and area of
sky the size of about two open hands). It is
designed to continuously and simultaneously
monitors brightnesses of 100,000 stars brighter
than 14th magnitude in the constellations
Cygnus & Lyrae.
To detect an Earth-size planet, the photometer
must be able to sense a drop in brightness
of only 1/100 of a percent. This is akin to
sensing the drop in brightness of a car's
headlight when a fruitfly moves in front of
it! The photometer must be spacebased to
obtain this precision.
The centuries-old quest for other worlds like
our Earth has been rejuvenated by the intense
excitement and popular interest surrounding
the discovery of
hundreds of planets
orbiting other stars.
There is now
clear evidence for
substantial numbers
of three types of
exoplanets; gas giants,
hot-super-Earths in
short period orbits,
and ice giants.
The next challenge
is to find terrestrial
planets (i.e., those one
half to twice the size of the Earth), especially
those in the habitable zone of their stars where
liquid water and possibly life might exist.
Results from this mission will allow us to
place our solar system within the continuum
of planetary systems in the Galaxy.
The launch window for the Kepler mission
begins this month on March 5. The mission
must last long enough to detect and confirm
the transits of planets. f
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Hubble Views Galactic
Core in New Detail
(NASA/STScI/SSC) This composite color
infrared image of the center of our Milky Way
galaxy reveals a new population of massive
stars and new details in complex structures in
the hot ionized gas swirling around the central
300 light-years. This sweeping panorama is
the sharpest infrared picture ever made of the
Galactic core. It offers a nearby laboratory for
how massive stars form and influence their
environment in the often violent nuclear
regions of other galaxies.
This view combines the sharp imaging of
the Hubble Space Telescope's Near Infrared
Camera and Multi-Object Spectrometer
(NICMOS) with color imagery from a previous
Spitzer Space Telescope survey done with its
Infrared Astronomy Camera (IRAC). The
Galactic core is obscured in visible light by
intervening dust clouds, but infrared light
penetrates the dust.
The spatial resolution of the NICMOS image
corresponds to 0.025 light-years at the distance
of the Galactic core of 26,000 light-years.
Hubble reveals details in objects as small as 20
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times the size of our own solar system.
The NICMOS mosaic image represents
the largest piece of sky ever mapped for one
NICMOS observing program. It was combined
with a full-color Spitzer image to yield a color
composite of the nuclear region. The picture
measures 300 x 115 light-years. Outside the
boundary of the NICMOS survey, the IRAC
exposures (which are 1/10th as sharp) can be
seen at wavelengths of 3.6 microns (shown
as blue), 4.5 microns (shown as green), 5.8
microns (shown as orange), and 8.0 microns
(shown as red).
The new NICMOS data show the glow from
ionized hydrogen gas as well as a multitude of
stars. Hubble reveals an important population
of stars with strong stellar winds, signified
by excess emission from ionized gas at one
infrared wavelength (1.87 microns) compared
to another slightly different wavelength (1.90
microns).
NICMOS shows a large number of these
massive stars distributed throughout the region.
A new finding is that astronomers now see
that the massive stars are not confined to one
of the three known clusters of massive stars
in the Galactic Center, known as the Central
cluster, the Arches cluster, and the Quintuplet
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cluster. These three clusters are easily seen as
tight concentrations of bright, massive stars
in the NICMOS image. The distributed stars
may have formed in isolation, or they may have
originated in clusters that have been disrupted
by strong gravitational tidal forces.
The winds and radiation from these stars
form the complex structures seen in the core,
and in some cases, they may be triggering
new generations of stars. At upper left, large
arcs of ionized gas are resolved into arrays
of intriguingly organized linear filaments
indicating perhaps a critical role of the influence
of locally strong magnetic fields.
The lower left region shows pillars of gas
sculpted by winds from hot massive stars in the
Quintuplet cluster. At the center of the image,
ionized gas surrounding the supermassive black
hole at the center of the galaxy is confined to
a bright spiral embedded within a circumnuclear dusty inner-tube-shaped torus.
The NICMOS mosaic required 144 Hubble
orbits to make 2,304 science exposures. It
was taken between February 22 and June 5,
2008. f

Jupiter's Largest Moon
Going to the 'Dark
Side'
(NASA/STScI) NASA's Hubble Space
Telescope has caught Jupiter's moon Ganymede
playing a game of "peek-a-boo." In this crisp
Hubble image, Ganymede is shown just before
it ducks behind the giant planet.
Ganymede completes an orbit around Jupiter
every seven days. Because Ganymede's orbit is
tilted nearly edge-on to Earth, it routinely can
be seen passing in front of and disappearing
behind its giant host, only to reemerge later.
Composed of rock and ice, Ganymede is the
largest moon in our solar system. It is even
larger than the planet Mercury. But Ganymede
looks like a dirty snowball next to Jupiter, the
largest planet in our solar system. Jupiter is so
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big that only part of its Southern Hemisphere
can be seen in this image.
Hubble's view is so sharp that astronomers
can see features on Ganymede's surface, most
notably the white impact crater, Tros, and its
system of rays, bright streaks of material blasted
from the crater. Tros and its ray system are
roughly the width of Arizona.
The image also shows Jupiter's Great Red
Spot, the large eye-shaped feature at upper
left. A storm the size of two Earths, the Great
Red Spot has been raging for more than 300
years. Hubble's sharp view of the gas giant
planet also reveals the texture of the clouds
in the Jovian atmosphere as well as various
other storms and vortices.
Astronomers use these images to study
Jupiter's upper atmosphere. As Ganymede
passes behind the giant planet, it reflects
sunlight, which then passes through Jupiter's
atmosphere. Imprinted on that light is
information about the gas giant's atmosphere,
which yields clues about the properties of
Jupiter's high-altitude haze above the cloud
tops.
This color image was made from three images
taken on April 9, 2007, with the Wide Field
Planetary Camera 2 in red, green, and blue
filters. The image shows Jupiter and Ganymede
in close to natural colors. f
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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Brown Dwarfs Don't
Hang Out With Stars
(NASA/STScI) Brown dwarfs, objects that
are less massive than stars but larger than
planets, just got more elusive, based on a study
of 233 nearby multiple-star systems by NASA's
Hubble Space Telescope. Hubble found only
two brown dwarfs as companions to normal
stars. This means the so-called "brown dwarf
desert" (the absence of brown dwarfs around
solar-type stars) extends to the smallest stars
in the universe.
Sergio Dieterich of Georgia State University
in Atlanta and team leader of the study reported
the results recently at the 213th meeting of
the American Astronomical Society (AAS)
in Long Beach, Calif.
"We still did not find brown dwarfs around
small red stars whose mass is only slightly
above the hydrogen burning limit. Especially
when we consider the fact that brown dwarfs
binaries do exist, the fact that there are
very few binaries whose components lie on
different sides of the hydrogen burning limit
is significant," says Dieterich.
The 233 stars surveyed are part of the
RECONS (Research Consortium on Nearby
Stars) survey meant to understand the nature
of the sun's nearest stellar neighbors, both
individually and as a population. The current
primary goals are to discover and characterize
"missing" members of the sample of stars within
32.6 light-years (10 parsecs) of Earth.
RECONS searches for nearby stars through
analyzing existing all-sky surveys, combined
with observations by a variety of telescopes in

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/

both hemispheres. A total of 12 brown dwarfs
are currently known within 32.6 light-years
of Earth, as compared to 239 red dwarf stars
(stars that are largely 20 percent the mass of
our sun and are roughly half its diameter and
temperature).
In fact, the number of known brown dwarfs
is close to that of known extrasolar planets.
However, the number of exoplanets known
in this region so far is very likely only a lower
limit as smaller-mass exoplanets are not within
our capability of detection at present.
The Hubble survey, taken with Hubble's
Near Infrared Camera and Multi-Object
Spectrometer (NICMOS), provides strong
statistics pointing to the fact that brown dwarfs
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do not exist around even the least massive
stars. "If mass ratio was the driving factor
we would expect to find more brown dwarfs
around small red stars than around solar type
stars," says Dieterich.
These results are complementary to another
study also being reported at the AAS meeting
by Micaela Stumpf of the Max-Planck-Institute
for Astronomy in Heidelberg, Germany. The
results imply that brown dwarfs tend to hang
out with their own kind.
Nearly ten years' worth of NICMOS
observations, combined with recent groundbased adaptive optics results, have provided a
first estimate of the orbit of the double brown
dwarf system Kelu-1 AB. The eccentric orbit is
tilted nearly edge-on to Earth and the dwarfs
complete an orbit every 38 years.
Based on the orbital dynamics, the total mass
of the system is estimated to be 184 Jupiter
masses. But, based on spectroscopic and
photometric measurements, the two brown
dwarfs are no larger than 61 and 50 Jupiter
masses, respectively (a star is no smaller than
75 Jupiter masses). Stumpf is reporting that
there may in fact be a third member of the
system to account for the "missing mass."
This would make it potentially the first-ever
confirmed triple brown dwarf system.
All-sky surveys planned for the next decade,
with advanced telescopes like the Large Synoptic
Survey Telescope, promise to ultimately solve
the puzzle of the "brown dwarf desert" by
doing deep infrared searches for the underlying
brown dwarf population. 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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Star Light, Star Bright,
Its Explanation is Out
of Sight
(NASA/STScI) A mysterious flash of light
from somewhere near or far in the universe
is still keeping astronomers in the dark long
after it was first detected by NASA's Hubble
Space Telescope in 2006. It might represent
an entirely new class of stellar phenomena
that has previously gone undetected in the
universe, say researchers.
Astronomers commonly observe intense
flashes of light from a variety of stellar
explosions and outbursts, such as novae and
supernovae. Hubble discovered the cosmic
flash on February 21, 2006. It steadily rose
in brightness for 100 days, and then dimmed
back to oblivion after another 100 days.

The rise and fall in brightness has a signature
that simply has never been recorded for any
other type of celestial event. Supernovae peak
after no more than 70 days, and gravitational
lensing events are much shorter. Therefore,
this observation defies a simple explanation,
reports Kyle Barbary of the Lawrence Berkeley
National Laboratory (LBNL). He described
the bizarre Hubble observation at the 213th
meeting of the American Astronomical Society
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in Long Beach, Calif. "We have never seen
anything like it," he concludes.
The spectral fingerprints of light coming
from the object, cataloged as SCP 06F6, also
have eluded identification as being due to
any specific element. One guess is that the
features are redshifted molecular carbon
absorption lines in a star roughly one billion
light-years away.
But searches through various astronomical
survey catalogs for the source of the light have
not uncovered any evidence for a star or galaxy
at the location of the flash. The Supernova
Cosmology Project at LBNL discovered it
serendipitously in a search for supernovae.
Hubble was aimed at a cluster of galaxies
8 billion light-years away in the spring
constellation Boötes. But the mystery object
could be anywhere in between, even in the
halo of our own Milky Way galaxy.
Papers published by other researchers since
the event was reported in June 2006, have
suggested a bizarre zoo of possibilities: the
core collapse and explosion of a carbon rich
star, a collision between a white dwarf and
an asteroid, or the collision of a white dwarf
with a black hole.
But Barbary does not believe that any model
offered so far fully explains the observations. "I
don't think we really know what the discovery
means until we can observe similar objects in
the future." 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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Hubble Finds Stars
That 'Go Ballistic'
(NASA/STScI) Even some stars go ballistic,
racing through interstellar space like bullets
and tearing through clouds of gas.
Images from NASA's Hubble Space Telescope
reveal 14 young, runaway stars plowing through
regions of dense interstellar gas, creating
brilliant arrowhead structures and trailing
tails of glowing gas. These arrowheads, or
bow shocks, form when the stars' powerful
stellar winds, streams of matter flowing
from the stars, slam into surrounding dense
gas. The phenomenon is similar to that seen
when a speeding boat pushes through water
on a lake.
"We think we have found a new class of
bright, high-velocity stellar interlopers," says
astronomer Raghvendra Sahai of NASA's
Jet Propulsion Laboratory, and leader of
the Hubble study. "Finding these stars is a
complete surprise because we were not looking
for them. When I first saw the images, I said
'Wow. This is like a bullet speeding through
the interstellar medium.' Hubble's sharp
'eye' reveals the structure and shape of these
bow shocks."
The astronomers can only estimate the ages,
masses, and velocities of these renegade stars.
The stars appear to be young, just millions of
years old. Their ages are based partly on their
strong stellar winds.
Most stars produce powerful winds either
when they are very young or very old. Only
very massive stars greater than 10 times the
Sun's mass have stellar winds throughout
their lifetimes. But the objects observed by
Hubble are not very massive, because they do
not have glowing clouds of ionized gas around
them. They are medium-sized stars that are
a few to eight times more massive than the
Sun. The stars are not old because the shapes
of the nebulae around aging, dying stars are
very different, and old stars are almost never
found near dense interstellar clouds.
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& 3 pm to 9 pm Saturday

Depending on their distance from Earth, the
bullet-nosed bow shocks could be 100 billion
to a trillion miles wide (the equivalent of 17 to
170 solar system diameters, measured out to
Neptune's orbit). The bow shocks indicate that
the stars are traveling fast, more than 112,000
miles an hour with respect to the dense gas
they are plowing through, which is roughly
five times faster than typical young stars.
"The high-speed stars were likely kicked out
of their homes, which were probably massive
star clusters," Sahai says.
There are two possible ways this stellar
expulsion could have happened. One way
is if one star in a binary system exploded as
a supernova and the partner got kicked out.
Another scenario is a collision between two
binary star systems or a binary system and a
third star. One or more of these stars could
have picked up energy from the interaction
and escaped the cluster.
Assuming their youthful phase lasts only a
million years and they are moving at roughly
112,000 miles an hour, the stars have traveled
about 160 light-years.
Runaway stars have been seen before. The
Infrared Astronomical Satellite (IRAS), which
performed an all-sky infrared survey in 1983,

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.
spied a few similar-looking objects. The first
observation of these objects was in the late
1980s. But those stars produced much larger
bow shocks than the stars in the Hubble study,
suggesting that they are more massive stars
with more powerful stellar winds.
"The stars in our study are likely the lowermass and/or lower-speed counterparts to the
massive stars with bow shocks detected by
IRAS," Sahai explains. "We think the massive
runaway stars observed before were just the
tip of the iceberg. The stars seen with Hubble
may represent the bulk of the population,
both because many more lower-mass stars
inhabit the universe than higher-mass stars,
and because a much larger number are subject
to modest speed kicks."
Astronomers have not spotted many of these
stellar interlopers before because they are hard
to find. "You don't know where to look for
them because you cannot predict where they
will be," Sahai says. "So all of them have been
found serendipitously, including the 14 stars
we found with Hubble."
Sahai and his team used Hubble's Advanced
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Camera for
Surveys
to
examine 35
objects that
appearedasbright
infrared sources
in the IRAS
archive. They
were looking
for long-lived
pre-planetar y
nebulae, puffedup aging stars
on the verge
of shedding
most of their
outer layers to
become glowing
planetary
nebulae. Instead, the astronomers stumbled
upon the runaway stars.
The team is planning follow-up studies to
search for more interlopers, as well as study
selected objects from this Hubble survey in
greater detail to understand their effects on
their environment.
"One of the questions that these very showy
encounters raise is what effect they have on the
clouds," says team member Mark Morris of
the University of California, Los Angeles. "Is
it an insignificant flash in the pan, or do the
strong winds from these stars stir up the clouds
and thereby slow down their evolution toward
forming another generation of stars?"
Sahai discussed his team's results at press
conference January 7, at the American
Astronomical Society meeting in Long Beach,
Calif.
The science team consists of R. Sahai of
NASA's Jet Propulsion Laboratory in Pasadena,
Calif., M. Morris of the University of California
in Los Angeles, M. Claussen of the National
Radio Astronomy Observatory in Socorro,
N.M., and R. Ainsworth of the University of
Tennessee in Knoxville. f
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Hubble Snaps Images
of a Nebula Within a
Cluster
(NASA/STScI) The unique planetary
nebula NGC 2818 is nested inside the open
star cluster NGC 2818A. Both the cluster
and the nebula reside over 10,000 light-years
away, in the southern constellation Pyxis (the
Compass).
NGC 2818 is one of very few planetary
nebulae in our galaxy located within an open
cluster. Open clusters, in general, are loosely
bound and they disperse over hundreds of
millions of years. Stars that form planetary
nebulae typically live for billions of years.
Hence, it is rare that an open cluster survives
long enough for one of its members to form
a planetary nebula. This open cluster is
particularly ancient, estimated to be nearly
one billion years old.
The spectacular structure of NGC 2818 (also
known as PLN 261+8.1) contains the outer
layers of a sun-like star that were sent off into
interstellar space during the star's final stages
of life. These glowing gaseous shrouds were
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shed by the star after it ran out of fuel to sustain
the nuclear reactions in its core.
Planetary nebulae can have extremely varied
structures. NGC 2818 has a complex shape
that is difficult to interpret. However, because
of its location within the cluster, astronomers
have access to information about the nebula,
such as its age and distance, that might not
otherwise be known.
Planetary nebulae fade away gradually over
tens of thousands of years. The hot, remnant
stellar core of NGC 2818 will eventually cool
off for billions of years as a white dwarf. Our
own sun will undergo a similar process, but
not for another 5 billion years or so.
This Hubble image was taken in November
2008 with the Wide Field Planetary Camera
2. The colors in the image represent a range
of emissions coming from the clouds of
the nebula: red represents nitrogen, green
represents hydrogen, and blue represents
oxygen. f

Dead Stars Tell Story
of Planet Birth
(NASA/SC) Astronomers have turned to
an unexpected place to study the evolution
of planets, dead stars.
Observations made with NASA's Spitzer
Space Telescope reveal six dead "white dwarf "
stars littered with the remains of shredded
asteroids. This might sound pretty bleak, but it
turns out the chewed-up asteroids are teaching
astronomers about the building materials of
planets around other stars.
So far, the results suggest that the same
materials that make up Earth and our solar
system's other rocky bodies could be common
in the universe. If the materials are common,
then rocky planets could be, too.
"If you ground up our asteroids and rocky
planets, you would get the same type of dust
we are seeing in these star systems," said
Michael Jura of the University of California,
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Friends of The
CSN Planetarium

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

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
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.
Los Angeles, who presented the results recently
at the American Astronomical Society meeting
in Long Beach, Calif. "This tells us that the
stars have asteroids like ours, and therefore
could also have rocky planets." Jura is the lead
author of a paper on the findings accepted for
publication in the Astronomical Journal.
Asteroids and planets form out of dusty
material that swirls around young stars. The
dust sticks together, forming clumps and
eventually full-grown planets. Asteroids are
the leftover debris. When a star like our sun

Page 12

onOrbit

nears the end of its life, it puffs up into a red
giant that consumes its innermost planets,
while jostling the orbits of remaining asteroids
and outer planets. As the star continues to
die, it blows off its outer layers and shrinks
down into a skeleton of its former self, a
white dwarf.
Sometimes, a jostled asteroid wanders too
close to a white dwarf and meets its demise,
the gravity of the white dwarf shreds the
asteroid to pieces. A similar thing happened
to Comet Shoemaker Levy 9 when Jupiter's
gravity tore it up, before the comet ultimately
smashed into the planet in 1994.
Spitzer observed shredded asteroid pieces
around white dwarfs with its infrared
spectrograph, an instrument that breaks
light apart into a rainbow of wavelengths,
revealing imprints of chemicals. Previously,
Spitzer analyzed the asteroid dust around
two so-called polluted white dwarfs; the new
observations bring the total to eight.
"Now, we've got a bigger sample of these
polluted white dwarfs, so we know these types
of events are not extremely rare," said Jura.
In all eight systems observed, Spitzer found
that the dust contains a glassy silicate mineral
similar to olivine and commonly found on
Earth. "This is one clue that the rocky material
around these stars has evolved very much like
our own," said Jura.
The Spitzer data also suggest there is no carbon
in the rocky debris, again like the asteroids
and rocky planets in our solar system, which
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have relatively little carbon.
A single asteroid is thought to have broken
apart within the last million years or so in each
of the eight white-dwarf systems. The biggest
of the bunch was once about 200 kilometers
(124 miles) in diameter, a bit larger than Los
Angeles County.
Jura says the real power of observing these
white dwarf systems is still to come. When
an asteroid "bites the dust" around a dead
star, it breaks into very tiny pieces. Asteroid
dust around living stars, by contrast, is made
of larger particles. By continuing to use
spectrographs to analyze the visible light
from this fine dust, astronomers will be able
to see exquisite details, including information
about what elements are present and in what
abundance. This will reveal much more about
how other star systems sort and process their
planetary materials.
"It's as if the white dwarfs separate the dust
apart for us," said Jura.
Other authors are Ben Zuckerman at the
University of California, Los Angeles, and Jay
Farihi at Leicester University, England. f

This artist's concept illustrates one such dead
star, or "white dwarf," surrounded by the bits
and pieces of a disintegrating asteroid. These
observations help astronomers better understand what rocky planets are made of around
other stars. [NASA/SSC]
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Month in
History
March
1: Venera 3 became the first spacecraft to
impact on another planet. Launched by
the USSR in 1965, it impacted on Venus
this day in 1966.
4: Voyager 1 discovered the faint, gas ring of
Jupiter in 1979.
5: Gerardus Mercator, the map maker, was
born in 1512.
6: Joseph Fraunhofer was born in 1787. He
developed the first diffraction grating
and established a naming convention
for the prominent features in the solar
spectrum.
6: The Soviet spacecraft Vega 1 was the first
craft to encounter a comet when it sent
back close-up pictures of Comet Halley
in 1986.
7: John Herschel, son of Sir William Herschel
and the author of the General Catalogue
of Nebulae, was born in 1792.
9: Voyager 1 returned the first images of active
volcanoes on another celestial body as it
flew by Io in 1979.
10: Several observatories reported rings about
Uranus as the planet (and rings) occulted the
9th magnitude star SAO 158687 in 1977.
12: Frederick "Casey" Baldwin made the first
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public airplane flight in the U.S. He flew
the Red Wing a distance of 318 feet at Lake
Keuka, New York in 1908.
13: Percival Lowell, ardent observer of Mars
and founder of the Lowell Observatory
where Pluto was discovered, was born in
1855.
13: The European spacecraft Giotto returned
the first images of a comet nucleus as it flew
by Comet Halley in 1986.
14: Albert Einstein, formulator of the Theory
of Relativity, was born in 1879.
16: Mariner 10 makes its third and final flyby
of the planet Mercury in 1975
16: The first liquid fueled rocket launched by
Robert Goddard from “Aunt Effie’s Farm”
in 1926. The rocket traveled a distance of
about 184 feet in a flight that lasted 2H
seconds.
17: Vanguard 1 was launched by the US in
1958. It is the oldest satellite still in orbit
of the earth.
18: Voskhod 2 carried Alexey Leonov and Pavel
Belyayev into space in 1965 in the first flight
carrying more than one person into space.
Leonov spent 20 minutes outside the craft
conducting the first tethered space walk.
22: With the launch of Gemini 3, Virgil “Gus”
Grissom became the first person to fly in
space twice in 1965.
23: Werner von Braun, creator of the Apollo
moon program, was born in 1912.
29: Mariner 10 returned the first close views
of Mercury on a flyby in 1974.
31: Sir William Herschel discovered the planet
Uranus in 1781. 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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March

Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
7:21 am (36°)
Ceres
Leo Minor
11:51 am (80°)
Eris
Cetus
2:44 pm (49°)
MakeMake Coma Berenices 1:40 am (83°)
All times are Pacific Daylight Time after March Haumea Boötes
2:50 am (73°)
7. Rise and set times are for the astronomical
All Dwarf Planets require a telescope. Ceres
horizon at Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is visible low in the eastern of Neptune can also be referred to as Plutoids.
sky before sunrise at the beginning of the Eris ("EE-ris"), MakeMake (mah-keh-mahmonth. Superior conjunction on the far keh) and Haumea, like most Plutoids, require
a professional sized telescope. Transit times
side of the sun occurs on March 30.
and altitudes (from Las Vegas) are when the
Venus. Venus is in the west after sunset. It will object is at its highest in the southern sky.
be prominent in the evening sky until late Each will appear slightly lower in the sky
March. Inferior conjunction between the from Reno. f
earth and sun occurs on March 27.
Mars. Mars, moving from Capricornus into
The Moon
Aquarius on March 11, is rising in the
east shortly before the sun. It will become
Each day the moon rises about one hour
more prominent in the morning sky as the later than the day before. The New Moon (not
months progress.
visible) is in the direction of the sun and rises
Jupiter. Jupiter, in Capricornus, is rising in and sets with the sun. The first quarter moon
the east just before the sun. Conjunction on rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
the far side of the sun occurred on January
and rises at sunset and sets at sunrise. The
23. It is becoming more prominent in the last quarter moon rises near midnight and
morning sky as the month progresses.
sets near noon. Perigee is when the moon is
Saturn. Saturn, in the constellation of Leo, is closest to the earth and apogee is when it is
rising in the early evening. Saturn reaches farthest. The distance varies by ±6% from
opposition on March 8. Look for the full the average.
moon to rise just after Saturn on the evening
New Moon Feb. 24
5:35 pm pst
of March 10 in the east at sunset.
First quarter Mar. 3 11:46 pm
Full Moon
Mar. 10
7:38 pm pdt
Uranus. Uranus, near the Aquarius-Pisces
Last quarter Mar. 18 10:47 am
border is too close in direction to the sun to
be seen. Conjunction with the sun occurs
New Moon Mar. 26
9:06 am
on March 12.
Perigee
Mar. 7
7:08 am pst
Apogee
Mar. 19
6:17 am pdt
Neptune. Neptune, in Capricornus, can now
be observed in the early morning sky low in
Perigee
Apr. 1
7:32 pm
the east before sunrise. Conjunction with
the sun occurred on February 12.
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2009
The Sun

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

Las Vegas

Sunrise
6:11 am pst
6:06
6:02
6:58 am pdt
6:54
6:50
6:45
6:41
6:37
6:32
6:28

Sunset
5:36 pm pst
5:39
5:41
6:44 pm pdt
6:47
6:49
6:52
6:54
6:57
7:00
7:02
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The Sun

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

Vernal Equinox
Spring begins this year at 4:44 am pdt on
March 20. On that date, the sun crosses
the celestial equator, heading back into our
Northern Hemisphere to bring us our beloved
Las Vegas summer heat.
Only on this date or on the autumnal
equinox does the sun rise directly in the east
and set directly in the west. At noon on these
two dates, the sun is 36° south of the zenith
(39H° in Reno), the angle of our latitude. We
would get exactly 12 hours of daylight today,
if refraction by the atmosphere didn’t add 8
minutes. f

Daylight Savings Time
The State of Nevada, and most of the nation,
changes to Daylight Savings Time (DST)
Sunday morning, March 8.
Our system of reckoning time is based on
the motions of the sun. Noon is that time
halfway between sunrise and sunset. The use
of standard time causes a slight shift in noon
depending on the observer’s exact location.
Today, however, people actually live by their
clocks and not by the sun. Using clocks set
to standard time, the sun rises each morning
during the summer before most people are
out of bed. This effectively “wastes” an hour
or more of daylight each day.

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

Reno

Sunrise
6:32 am pst
6:27
6:23
7:18 am pdt
7:13
7:09
7:04
6:59
6:54
6:49
6:45

Sunset
5:52 pm pst
5:55
5:58
7:01 pm pdt
7:04
7:08
7:11
7:14
7:17
7:20
7:23

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

We can make this “wasted” hour of sunlight
useful by setting our clocks ahead an hour.
This makes the sun appear to rise an hour
later in the morning and set an hour later in
the evening. This effectively moves an hour
of daylight from the morning to the evening.
Rather than “saving” sunlight, we are shifting
it. DST should really be called Daylight
Shifting Time.
Officially, on the second Sunday of March,
at 2:00 am, clocks are set ahead, changing
2:00 am PST to 3:00 am PDT. On the first
Sunday in November, 2:00 am PDT becomes
1:00 am PST.
Most people will change their clocks on the
Saturday night (March 7) preceding the official
change so that the clocks read the correct
time when they wake on Sunday morning.
Daylight Savings Time will end on November
1 this year.
Daylight Savings Time for any time zone
is the same as Standard Time in the zone
immediately to the east. Since Arizona
(Mountain Time Zone) does not use Daylight
Savings Time, Nevada and Arizona keep the
same time during the summer months and are
one hour different during the winter. This is
obvious when you cross Hoover Dam. During
the summer, the Arizona Time clock and the
Nevada Time clock show the same time. In
the winter, Arizona Time is an hour ahead of
Nevada Time. f

Now Playing
In Las Vegas

In Reno

Bad
Astronomy

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, Dr. Jason Geddes - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Robert Blakely, William Cobb, Cedric
Crear, Dorothy Gallagher, Ronald Knecht, James Dean Leavitt, Kevin Page, Dr.
Ray Rawson, 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/

