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Students Gear Up For
Annual Moonbuggy
Race

(NASA) NASA is looking for a fast set of
wheels. The 15th annual Great Moonbuggy
Race is set for April 4-5. During the race,
dozens of high school and college teams careen
around a track at the
U.S. Space & Rocket
Center in Huntsville.
They pilot wheeled
rovers of their own
design, and perhaps
launch their future as
the next generation of
lunar explorers.
More than 40 student teams from 18
states, the District
of Columbia, Puerto Rico, Canada and
India have already registered. The student
competitors design, build and race their very
own lightweight, two-person lunar vehicles.
The buggies are modeled after the historic
rovers that Americans first drove on the lunar
surface during the Apollo 15 mission in 1971.
The teams exhaustively test their creations to
ensure the sometimes delicate vehicles can
negotiate the punishing terrain of the halfmile, obstacle-strewn course.
"The experience is more than just fun.
Participation in the race offers valuable real-
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world experience in practical engineering,
teamwork and problem-solving," said Tammy
Rowan, manager of the Academic Affairs Office at NASA's Marshall Space Flight Center
in Huntsville, which organizes and hosts the
race along with the Space & Rocket Center.
"These talented, creative young minds learn
lessons they'll take back with them to the
classroom - and hopefully onward throughout
their careers and their lives."
Students race their human-powered vehicles in time trials across a simulated moon
surface. Moonbuggies race against the clock,
rather than side-by-side. The event is open
to the public.
The three fastest-finishing moonbuggies
in both the high
school and college
categories win prizes
from the race sponsors. Students win
additional awards
for the most unique
moonbuggy design,
best overall design,
most improved team,
best rookie team and
most spirited team.
The 2008 race is sponsored by NASA's
Space Operations Mission Directorate as well
as outside partners including: the Northrop
Grumman Corp., Jacobs Engineering Science Technical Service Group and the Boeing
Company. Additional contributors include the
American Institute of Aeronautics and Astronautics; ATK Launch Systems, Inc.; CBS-TV
affiliate WHNT (Ch. 19); Stanley Associates;
Science Applications International Corp.; the
Tennessee Valley chapter of the System Safety
Society Inc.; the United Space Alliance, LLC;
and the U.S. Space & Rocket Center. f
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The Violent Lives of
Galaxies

(NASA/STScI) Astronomers are using
NASA's Hubble Space Telescope to dissect
one of the largest structures in the universe
as part of a quest to understand the violent
lives of galaxies. Hubble is providing indirect
evidence of unseen dark matter tugging on
galaxies in the crowded, rough-and-tumble
environment of a massive supercluster of
hundreds of galaxies.
Dark matter is an invisible form of matter
that accounts for most of the universe's mass.
Hubble's Advanced Camera for Surveys has
mapped the invisible dark matter scaffolding
of the supercluster Abell 901/902, as well as
the detailed structure of individual galaxies
embedded in it.
The images are part of the Space Telescope
Galaxy Evolution Survey (STAGES), which
covers one of the largest patches of sky ever
observed by the Hubble telescope. The area
surveyed is so wide that it took 80 Hubble
images to cover the entire STAGES field. The
new work is led by Meghan Gray of the University of Nottingham in the United Kingdom
and Catherine Heymans of the University of
British Columbia in Vancouver, along with
an international team of scientists.
The Hubble study pinpointed four main
areas in the supercluster where dark matter has
pooled into dense clumps, totaling 100 trillion
times the Sun's mass. These areas match the
location of hundreds of old galaxies that have
experienced a violent history in their passage
from the outskirts of the supercluster into
these dense regions. These galaxies make up
four separate galaxy clusters.
"Thanks to Hubble's Advanced Camera for
Surveys, we are detecting for the first time
onOrbit is made available to all K-12 school

libraries in Nevada thanks to a generous
grant from:
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the irregular clumps of dark matter in this
supercluster," Heymans said. "We can even see
an extension of the dark matter toward a very
hot group of galaxies that are emitting X-rays
as they fall into the densest cluster core."
The dark matter map was constructed by
measuring the distorted shapes of over 60,000
faraway galaxies. To reach Earth, the galaxies'
light traveled through the dark matter that
surrounds the supercluster galaxies and was
bent by the massive gravitational field. Heymans used the observed, subtle distortion of
the galaxies' shapes to reconstruct the dark
matter distribution in the supercluster using
a method called weak gravitational lensing.
The dark matter map is 2.5 times sharper
than a previous ground-based survey of the
supercluster.
"The new map of the underlying dark
matter in the supercluster is one key piece of
this puzzle," Gray explained. "At the same
time we're looking in detail at the galaxies
themselves." The survey's broader goal is to
understand how galaxies are influenced by
the environment in which they live.
On Earth, the pace of quiet country life is
vastly different from the hustle of the big city.
In the same way, galaxies living lonely isolated
lives look very different from those found in
the most crowded regions of the universe, like
a supercluster. "We've known for a long time
that galaxies in crowded environments tend
to be older, redder, and rounder than those in
the field," Gray said. "Galaxies are continually drawn into larger and larger groups and
clusters by the inevitable force of gravity as
the universe evolves."
In such busy environments galaxies are subject to a life of violence: high-speed collisions
with other galaxies; the stripping away of gas,
the fuel supply they use to form new stars;
and distortion due to the strong gravitational
pull of the underlying invisible dark matter.
"Any or all of these effects may play a role in
the transformation of galaxies, which is what
we're trying to determine," Gray said.
The STAGES survey's simultaneous focus
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on both the big picture and the details can be
likened to studying a big city. "It's as if we're
trying to learn everything we can about New
York City and New Yorkers," Gray explained.
"We're examining large-scale features, like
mapping the roads, counting skyscrapers,
monitoring traffic. At the same time we're
also studying the residents to figure out how
the lifestyles of people living downtown differ
from those out in the suburbs. But in our case
the city is a supercluster, the roads are dark
matter, and the people are galaxies."
Further results by other team members support this view. "In the STAGES supercluster
we clearly see that transformations are happening in the outskirts of the supercluster,
where galaxies are still moving relatively slowly
and first feel the influence of the cluster environment," said Christian Wolf, an Advanced
Research Fellow at the University of Oxford
in the U.K.
Assistant professor Shardha Jogee and graduate student Amanda Heiderman, both of the
University of Texas in Austin, concur. "We
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see more collisions between galaxies in the
regions toward which the galaxies are flowing
than in the centers of the clusters," Jogee said.
"By the time they reach the center, they are
moving too fast to collide and merge, but in
the outskirts their pace is more leisurely, and
they still have time to interact."
The STAGES team also finds that the outer
parts of the clusters are where star formation in
the galaxies is slowly switching off and where
the supermassive black holes at the hearts of
the galaxies are most active.
Added Heiderman: "The galaxies at the
centers of the clusters may have been there for
a long time and have probably finished their
transformation. They are now old, round,
red, and dead."
The team plans more studies to understand
how the supercluster environment is responsible for producing these changes.
Abell 901/902 resides 2.6 billion light-years
from Earth and measures more than 16 million light-years across.
Gray and Heymans presented their find-
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ings in January at the 211th meeting of the
American Astronomical Society in Austin,
Texas. A science paper on their results has
been accepted by the Monthly Notices of the
Royal Astronomical Society.
This work was supported by the Science and
Technology Facilities Council (UK), NASA,
the National Science Foundation Long Term
Space Astrophysics (NASA LTSA) program,
a Marie Curie Fellowship, a CITA National
Fellowship, CIfAR, and CFI. f

How White Dwarfs Get
Their 'Kicks'
NASA's Hubble Space Telescope is providing strong evidence that white dwarfs, the
burned-out relics of stars, are given a "kick"
when they form.
The sharp vision of Hubble's Advanced
Camera for Surveys uncovered the speedy
white dwarfs in the ancient globular star
cluster NGC 6397, a dense swarm of hundreds
of thousands of stars.
Before the stars burned out as white dwarfs,
they were among the most massive stars in
NGC 6397. Because massive stars are thought
to gather at a globular cluster's core, astronomers assumed that most newly minted white
dwarfs dwelled near the center.
Hubble, however, discovered young white
dwarfs residing at the edge of NGC
6397, which is about 11.5 billion
years old.
"The distribution of young white
dwarfs is the exact opposite of what
we expected," said astronomer
Harvey Richer of the University of
British Columbia in Vancouver. "Our
idea is that as aging stars evolve into
white dwarfs, they are given a kick
of 7,000 to 11,000 miles an hour
(3 to 5 kilometers a second), which
rockets them to the outer reaches of
the cluster."
Richer suggested that white dwarfs
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propel themselves by ejecting mass, like rockets
do. Before stars evolve into white dwarfs, they
swell up and become red giants. Red giant
stars lose about half their mass by shedding
it into space. If more of this mass is ejected
in one direction, it could propel the emerging
white dwarf through space, just as exhaust
from a rocket engine thrusts the rocket from
the launch pad, Richer proposed.
Observations of some planetary nebulae
display similarly directed outflows. (Planetary
nebulae are the glowing material ejected by
red giant stars.) The jets in those planetary
nebulae are shown to flow in opposite directions. If they are not perfectly balanced, Richer
reasoned, the stronger jet could accelerate the
white dwarf in the opposite direction.
The idea that young white dwarfs are born
with a kick was suggested 30 years ago to explain why there were so few of them in open
star clusters. In 2003 Michael Fellhauer of
the University of California at Santa Cruz and
colleagues calculated that if white dwarfs were
given a small boost, they could be expelled
from open clusters. It is easier, however, for
white dwarfs to escape the weak gravitational
clutches of open clusters than to rocket out of
globular clusters, which are as much as 100
times more massive than open clusters.
Richer and his team, therefore, decided to test
the acceleration theory in a globular cluster.
The astronomers chose NGC 6397 because, at
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8,500 light-years away, it is one of the closest
globular star clusters to Earth. About 150
globular clusters exist in the Milky Way, each
containing up to a million stars.
The team studied 22 young white dwarfs less
than 800 million years old and 62 older white
dwarfs between 1.4 and 3.5 billion years old.
The astronomers distinguished the younger
from the older white dwarfs based on their
color and brightness. The younger white
dwarfs are hotter and therefore bluer and
brighter than the older ones.
Globular clusters sort out stars according
to their mass, governed by a gravitational
pinball game between stars. Heavier stars
slow down and sink to the cluster's core, while
lighter stars pick up speed and move across the
cluster to its outskirts. Richer's team found
that the older white dwarfs were behaving as
expected: They were scattered throughout the
cluster according to weight.
The young white dwarfs, however, were
found unexpectedly at the edge of the cluster,
puzzling Richer and his team.
Their expected neighborhood is near the
center because their progenitor stars were the
heaviest stars present in the cluster. These
fledgling white dwarfs are so young that they
have not had enough encounters with other
stars to spread them across the cluster, suggesting that some other mechanism (a kick)
is at work.
"The first time we plotted up the distribution and found a difference, we thought, 'My
goodness, what is happening?'" said team
member Saul Davis, a graduate student at the
University of British Columbia in Vancouver.
"For a long time, we thought we had made a
mistake. But no matter what we did, it didn't
go away."
The team considered other explanations for
the young white dwarfs' location. They could
have been part of binary systems and gotten
kicked out by their partners. Or perhaps they
were given a boost after encountering heavier
stars. The team, however, ruled out those explanations through computer simulations.
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Richer hopes to study other globular clusters
for runaway white dwarfs. The results appeared
in the January 2008 issue of the Monthly Notices
of Royal Astronomical Society Letters.
Other members of the team are I.R. King
(University of Washington, Seattle); J. Anderson (Space Telescope Science Institute,
Baltimore, Md.); J. Coffey (University of British
Columbia, Vancouver); G.G. Fahlman (NRC
Herzberg Institute of Astrophysics, National
Research Council Canada, Saanich, British
Columbia); J. Hurley (Swinburne University
of Technology, Hawthorn, Australia); and
J.S. Kalirai (University of California at Santa
Cruz). f

Circumstellar Dust
Takes Flight
(NASA/STScI) What superficially resembles
a giant moth floating in space is giving astronomers new insight into the formation
and evolution of planetary systems.
This is not your typical flying insect. It has
a wingspan of about 22 billion miles. The
wing-like structure is actually a dust disk
encircling the nearby, young star HD 61005,
dubbed "The Moth." Its shape is produced by
starlight scattering off dust.
Dust disks around roughly 100-millionyear-old stars like HD 61005 are typically flat,
pancake-shaped structures where planets can
form. But images taken with NASA's Hubble
Space Telescope of "The Moth" are showing that
some disks sport surprising shapes.
"It is completely unexpected to find a dust disk
with this unusual shape," said senior research
scientist Dean Hines of the Space Science Institute in Corrales, New Mexico, and a member
of the Hubble team that discovered the disk.
"We think HD 61005 is plowing through a local
patch of higher-density gas in the interstellar
medium, causing material within HD 61005's
disk to be swept behind the star. What effect
this might have on the disk, and any planets
forming within it, is unknown."
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Hines called this possible collision "unusual,
because we don't expect very much interstellar
material to be in the solar neighborhood. That's
because the area through which our Sun is moving was evacuated within the past few million
years by at least one supernova, the explosion
of a massive star. Yet, here's evidence of dense
material that's very close, only 100 light-years
away."
Astronomers
have found evidence that the
environment in
which a star
forms influences
its prospects for
planet formation. Hubble has
actually seen that
young planetforming disks
can be affected
directly by their
environment. The harsh stellar radiation
from the Trapezium stars in the Orion Nebula
has altered some disks. It is unclear, however,
what effect passage through a cloud similar to
the one in which HD 61005 finds itself would
have on planet formation. Researchers have
speculated that passage through dense regions
of the interstellar medium could impact the
atmospheres of evolving planets.
The Moth is part of a survey of Sun-like stars
that Hines and collaborators observed with
Hubble's Near-Infrared Camera and MultiObject Spectrometer (NICMOS) and NASA's
Spitzer Space Telescope to study the formation
and evolution of planetary systems. Under
the lead of Michael Meyer of the University
of Arizona in Tucson, the team initially used
Spitzer to look for heat radiation, the tell-tale
sign of dust warmed by the star, to identify
interesting star systems.
Hines then teamed with Glenn Schneider of
the University of Arizona to use Hubble's highcontrast imaging capability of the NICMOS
coronagraph to image these disks and reveal
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where the dust detected by Spitzer resides.
The NICMOS coronagraph blocked out the
starlight so that astronomers could see details
in the surrounding disk.
"These symbiotic capabilities, uniquely
implemented in NASA's Great Observatories, provide astronomers with the powerful
observational tools to study the circumstellar
environments
of potentially
planet-forming
systems," Schneider said.
Added Meyer:
"Combining observations from
these two spacecraft gives us information about
the composition
of the dust grains,
whether they're
icy or sandy, or
whether they're like the sooty smoke particles
rising from a chimney. The composition and
sizes of the dust can tell us a lot about the dynamics and evolution of a solar system. In our
solar system, for example, astronomers have
evidence of rocks smashing into each other
and generating dust, as in the asteroid and
Kuiper belts. We're seeing these same processes
unfold in other planetary systems."
Hines and his collaborators reported their
finding in January at the 211th meeting
of the American Astronomical Society in
Austin, Texas. The result also appeared in
the December 20 issue of the Astrophysical
Journal Letters. f

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.lvastronomy.com/
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Even Thin Galaxies
Can Grow Fat Black
Holes
(NASA/SSC) NASA's Spitzer Space Telescope
has detected plump black holes where least
expected, skinny galaxies.
Like people, galaxies come in different
shapes and sizes. There are thin spirals both
with and without central bulges of stars, and
more rotund ellipticals that are themselves
like giant bulges. Scientists have long held
that all galaxies except the slender, bulgeless
spirals harbor supermassive black holes at their
cores. Furthermore, bulges were thought to
be required for black holes to grow.
The new Spitzer observations throw this
theory into question. The infrared telescope
surveyed 32 flat and bulgeless galaxies and
detected monstrous black holes lurking in the
bellies of seven of them. The results imply
that galaxy bulges are not necessary for black
hole growth; instead, a mysterious invisible
substance in galaxies called dark matter could
play a role.
"This finding challenges the current paradigm. The fact that galaxies without bulges
have black holes means that the bulges cannot be the determining factor," said Shobita
Satyapal of the George Mason University,
Fairfax, Va. "It's possible that the dark matter
that fills the halos around galaxies plays an
important role in the early development of
supermassive black holes."
Satyapal presented the findings today at the

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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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.

This artist's concept illustrates the two types
of spiral galaxies that populate our universe:
those with plump middles, or central bulges
(upper left), and those lacking the bulge
(foreground).

211th meeting of the American Astronomical
Society in Austin, Texas. A study from Satyapal
and her team will be published in the April 10
issue of the Astrophysical Journal.
Our own Milky Way is an example of a spiral
galaxy with a bulge; from the side, it would
look like a plane seen head-on, with its wings
out to the side. Its black hole, though dormant
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and not actively "feeding," is several million
times the mass of our sun.
Previous observations had suggested that
bulges and black holes flourished together like
symbiotic species. For instance, supermassive
black holes are almost always about 0.2 percent
the mass of their galaxies' bulges. In other
words, the more massive the bulge, the more
massive the black hole. Said Satyapal, "Scientists reasoned that somehow the formation
and growth of galaxy bulges and their central
black holes are intimately connected."
But a wrinkle appeared in this theory in
2003, when astronomers at the University of
California, Berkeley, and Observatories of the
Carnegie Institution of Washington, Pasadena,
Calif., discovered a relatively "lightweight"
supermassive black hole in a galaxy lacking
a bulge. Then, earlier this year, Satyapal and
her team uncovered a second supermassive
black hole in a similarly svelte galaxy.
In the latest study, Satyapal and her colleagues report the discovery of six more hefty
black holes in thin galaxies with minimal
bulges, further weakening the "bulge-black
hole" theory. Why hadn't anybody seen these
black holes before? According to the scientists,
bulgeless galaxies tend to be very dusty, letting
little visible light escape. But infrared light
can penetrate dust, so the team was able to
use Spitzer's infrared spectrograph to reveal
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the "fingerprints" of active black
holes lurking in galaxies millions
of light years away.
"A feeding black hole spits out
high-energy light that ionizes much
of the gas in the core of the galaxy,"
said Satyapal. "In this case, Spitzer
identified the unique fingerprint of
highly ionized neon -- only a feeding
black hole has the energy needed to
excite neon to this state." The precise
masses of the newfound black holes
are unknown.
If bulges aren't necessary ingredients for baking up supermassive black
holes, then perhaps dark matter is.
Dark matter is the enigmatic substance that
permeates galaxies and their surrounding halos,
accounting for up to 90 percent of a galaxy's
mass. So-called normal matter makes up
stars, planets, living creatures and everything
we see around us, whereas dark matter can't
be seen. Only its gravitational effects can be
felt. According to Satyapal, dark matter might
somehow determine the mass of a black hole
early on in the development of a galaxy.
"Maybe the bulge was just serving as a proxy
for the dark matter mass -- the real determining
factor behind the existence and mass of a black
hole in a galaxy's center," said Satyapal.
Other authors of this study include: D. Vega
of the George Mason University; R.P. Dudik
of the George Mason University and NASA
Goddard Space Flight Center, Greenbelt, Md.;
N.P. Abel of the University of Cincinnati, Ohio;
and Tim Heckman of the Johns Hopkins
University, Baltimore, Md.
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.
Spitzer's infrared spectrograph was built by
Cornell University, Ithaca, N.Y. Its development
was led by Jim Houck of Cornell. f

2008

onOrbit

Hubble Finds Double
Einstein Ring
(NASA/STScI) NASA's Hubble Space Telescope has revealed a never-before-seen optical
alignment in space: a pair of glowing rings,
one nestled inside the other like a bull's-eye
pattern. The double-ring pattern is caused by
the complex bending of light from two distant
galaxies strung directly behind a foreground
massive galaxy, like three beads on a string.
More than just a novelty, this very rare phenomenon can offer insight into dark matter,
dark energy, the nature of distant galaxies, and
even the curvature of the universe.
The ring was found by an international team
of astronomers led by Raphael Gavazzi and
Tommaso Treu of the University of California, Santa Barbara. The discovery is part of
the ongoing Sloan Lens Advanced Camera
for Surveys (SLACS) program. The team
reported its results at the 211th meeting of
the American Astronomical Society in Austin,
Texas. A paper has been submitted to The
Astrophysical Journal.
The phenomenon, called gravitational
lensing, occurs when a massive galaxy in
the foreground bends the light rays from a
distant galaxy behind it, in much the same
way as a magnifying glass would. When both
galaxies are exactly lined up, the light forms
a circle, called an "Einstein ring," around the
foreground galaxy. If another background
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galaxy lies precisely on the same sightline, a
second, larger ring will appear.
Because the odds of seeing such a special
alignment are estimated to be 1 in 10,000,
Tommaso says that they "hit the jackpot."
The odds of seeing this phenomenon are less
than winning two consecutive bets on a single
number at Roulette.
"Such stunning cosmic coincidences reveal so
much about nature. Dark matter is not hidden
to lensing," added Leonidas Moustakas of the
Jet Propulsion Laboratory in Pasadena, Calif.
"The elegance of this lens is trumped only by
the secrets of nature that it reveals."
The massive foreground galaxy is almost perfectly aligned in the sky with two background
galaxies at different distances. The foreground
galaxy is 3 billion light-years away. The inner
ring and outer ring are comprised of multiple
images of two galaxies at a distance of 6 billion
and approximately 11 billion light-years.
SLACS team member Adam Bolton of the
University of Hawaii's Institute for Astronomy
in Honolulu first identified the lens in the
Sloan Digital Sky Survey (SDSS). "The original
signature that led us to this discovery was a
mere 500 photons (particles of light) hidden
among 500,000 other photons in the SDSS
spectrum of the foreground galaxy," commented Bolton.
"The twin rings were clearly visible in the
Hubble image, added Tommaso. "When I first
saw it I said 'wow, this is insane!' I could not
believe it!"
The distribution of dark matter in the foreground galaxies that is warping space to create
the gravitational lens can be precisely mapped.
Tommaso finds that the fall-off in density of
the dark matter is similar to what is seen in
spiral galaxies (as measured by the speed of a
galaxy's rotation, which yields a value for the
amount of dark matter pulling on it), though
he emphasizes there is no physical reason to
explain this relationship.
In addition, the geometry of the two Einstein
rings allowed the team to measure the mass
of the middle galaxy precisely to be a value
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of 1 billion solar masses. The team reports
that this is the first measurement of the mass
of a dwarf galaxy at cosmological distance
(redshift of z=0.6).
A sample of several dozen double rings such
as this one would offer a purely independent
measure. The comparative radius of the rings
could also be used to provide an independent
measure of the curvature of space by gravity.
This would help in determining the matter
content of the universe and the properties
of dark energy.
Observations of the cosmic microwave
background (a relic from the Big Bang) favor
flat geometry. A sample of 50 suitable double
Einstein rings would be sufficient to measure
the dark matter content of the universe and the
equation of state of the dark energy (a measure
of its pressure) to 10 percent precision. Other
double Einstein rings could be found with
wide-field space telescope sky surveys that
are being proposed for the Joint Dark Energy
Mission (JDEM) and recently recommended
by the National Research Council. f

As the MESSENGER spacecraft approached
Mercury on January 14, 2008, the Narrow
Angle Camera (NAC) of the Mercury Dual
Imaging System (MDIS) snapped this image
of the crater Matisse. Matisse is about 130
miles in diameter. [NASA/APL]
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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
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9th magnitude star SAO 158687 in 1977.
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

Sky
Calendar

Neptune. Neptune, in Capricornus, is too
close in direction to the sun to be easily
observed. Conjunction on the far side of
the sun occurred on February 10.

All times are Pacific Standard Time until
March 9 and Pacific Daylight Time after. Rise
and set times are for the astronomical horizon
at Las Vegas or Reno as noted.

Planet
Pluto
Ceres
Eris

The Planets
Mercury. Mercury is low in the morning
sky before sunrise for most of the month.
Greatest western elongation (27°) occurs
on March 3. Superior conjunction on the
far side of the sun occurs on April 16.
Venus. Venus is visible in the morning sky
rising in the east less than 2 hours before
the sun. By the end of the month, it will not
be visible. It will reappear in the evening
sky this Fall. Superior conjunction on the
far side of the sun occurs on June 8.
Mars. Mars moves from Taurus into Gemini
on March 5. Look for the red planet in high
the southwest in the early evening. The
waxing gibbous moon passes near Mars
on the evening of March 14.
Jupiter. Jupiter, in Sagittarius, is in the east
before sunrise. At mid-month it rises about
4 hours before the sun. On March 2 and
again on March 30, the waning crescent
moon will rise along side Jupiter.

Dwarf Planets. (At mid-month - 15th)
Constellation
Sagittarius
Taurus
Cetus

Transit
6:55 am (37°)
4:38 pm (72°)
2:43 pm (49°)

All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least 12"
diameter. Eris ("EE-ris", formerly 2003 UB313),
like most Trans-Neptunian objects, requires a
professional sized telescope. Transit time and
altitude (from Las Vegas) are when the object
is at its highest in the southern sky. 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.

Saturn. Saturn, in the constellation of Leo is
near the bright star Regulus. Opposition
(directly opposite the sun) occurred
February 24. Look for the nearly full moon
near Regulus and Saturn on March 19.

Last quarter
New Moon
First quarter
Full Moon
Last quarter

Feb. 28
Mar. 7
Mar. 14
Mar. 21
Mar. 29

6:18 pm pst
9:14 am
3:46 am pdt
11:40 am
2:47 pm

Uranus. Uranus is in the constellation of
Aquarius where it is too close in direction
to the sun to be seen. Conjunction on the
far side of the sun occurs on March 8.

Apogee
Perigee
Apogee

Feb. 27
Mar. 10
Mar. 26

5:28 pm pst
2:40 pm
1:14 pm
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2008
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
6:07
6:03
6:58 am pdt
6:54
6:50
6:45
6:41
6:37
6:32
6:28

Sunset
5:35 pm pst
5:37
5:40
6:43 pm pdt
6:46
6:48
6:51
6:53
6:56
6:58
7:01

Page 15
The Sun

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

Vernal Equinox
Spring begins this year at 10:48 pm pdt
on March 19. 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 9.
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
6:50
6:45

Sunset
5:51 pm pst
5:54
5:57
7:00 pm pdt
7:03
7:06
7:09
7:12
7:15
7:18
7:21

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

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 8) 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
2 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

Astronaut

Extreme
Planets

and

Sky Watch
Saturday Matinee
Secret of the Cardboard Rocket

and

The Alps

The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards (Interim)
UNR President: Dr. Milton Glick
NSHE Chancellor: James E. Rogers
NSHE Board of Regents: Michael Wixom - Chair, Howard Rosenberg - Vice
Chair, Mark Alden, Dr. Stavros Anthony, Cedric Crear, Thalia Dondero,
Dorothy Gallagher, Jason Geddes, Ronald Knecht, James Dean Leavitt, Dr. Jack
Lund Schofield, Steve Sisolak and Bret Whipple

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4296

University of Nevada
1650 N. Virginia Street
Reno, NV 89557-0010

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

http://planetarium.unr.edu/

