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Scopes for Teachers
by Dr. Dale Etheridge

Once the earth was flat and the center of the
Universe. It was the invention of the telescope
that changed our whole view of the Universe.
The astronomer Sir Arthur Eddington once
said "the Universe is not
only stranger than we
imagine, it is stranger
than we can imagine." It
was viewing the Universe
through telescopes that
expanded our ability to
appreciate the true magic of
the Universe as it really is. It
is an experience everyone,
but especially our children,
should have.
Every classroom should
have easy access to a
telescope to introduce our
children to the wonders
of the heavens and the
excitement of science. Unfortunately in these
days of declining budgets, it is very rare for
an entire school to have access to a telescope,
let alone a classroom.
Even a small telescope from the middle of
the city can reveal the craters of the moon,
the rings of Saturn, the moons of Jupiter, stars
orbiting each other and large clouds of dust
and gas that are the birthplaces of stars and
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planetary systems.
Around the country, concerned citizens are
helping museums and amateur astronomy
groups provide small, convenient telescopes
that can be loaned to classroom teachers to
provide a window on the Universe to their
students. The Wells Fargo Foundation has
stepped forward for Las Vegas with a generous
grant to fund the acquisition of ten telescopes
to be loaned to local classroom teachers.
The Telescope Loan Program is designed to
help foster scientific literacy and to stimulate
interest in astronomy, enable people who have
never looked through a telescope the chance to
experience the excitement
that comes from discovery
and to provide a valuable
asset for school children
in Clark County. The
Program is to be conducted
by the NASA Regional
Educator Resource Center
(NRERC) operated by
The Planetarium at the
College of Southern
Nevada. The NRERC,
in cooperation with the
Las Vegas Astronomical
Society, will provide
training in the use of
the telescopes and will
coordinate loaning the telescopes to K-12
teachers for periods of up to four weeks
at a time. The Planetarium staff and CSN
Astronomy faculty will be responsible for
maintaining the telescopes in good repair.
Our first training sessions for teachers
are planned to begin on March 17 with the
telescopes available for loans immediately
thereafter. f
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Source of Supernova
in Nearby Galaxy
(NASA/STScI) Using NASA's Hubble Space
Telescope, astronomers have solved a longstanding mystery on the type of star, or so-called
progenitor, that caused a supernova in a nearby
galaxy. The finding yields new observational
data for pinpointing one of several scenarios
that could trigger such outbursts.
Based
on
p r e v i o u s
observations
from groundbased telescopes,
astronomers
knew that a kind
of supernova
called a Type Ia
created a remnant
named SNR
0509-67.5, which
lies 170,000 lightyears away in the
Large Magellanic
Cloud galaxy.
The type of
system that leads
to this kind of
supernova
explosion has
long been a high
importance
problem with
various proposed
solutions but no
decisive answer.
All these solutions involve a white dwarf
star that somehow increases in mass to the
highest limit. Astronomers failed to find any
companion star near the center of the remnant,
onOrbit is made available to all K-12
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and this rules out all but one solution, so the
only remaining possibility is that this one
Type Ia supernova came from a pair of white
dwarfs in close orbit.
"We know that Hubble has the sensitivity
necessary to detect the faintest white dwarf
remnants that could have caused such
explosions," said lead investigator Bradley
Schaefer of Louisiana State University (LSU)
in Baton Rouge. "The logic here is the same
as the famous quote from Sherlock Holmes:
'When you have
eliminated the
impossible,
whatever
r e m a i n s ,
h o w e v e r
improbable,
must be the
truth.'"
The cause
of SNR 050967.5 can best be
explained by two
tightly orbiting
white dwarf stars
spiraling closer
and closer until
they collided and
exploded.
These results
were reported
recently at the
meeting of
the American
Astronomical
Society in Austin,
Texas. A paper
on the results were published in the January
12 issue of the science journal Nature.
For four decades the search for Type Ia
supernovae stellar progenitors has been a key
question in astrophysics. The problem has
taken on special importance over the last decade
with Type Ia supernovae being the premier
tools for measuring the accelerating universe.
Type Ia supernovae are tremendous
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explosions of energy in which the light produced
is often brighter than a whole galaxy of stars.
The problem has been to identify the type of
star system that pushes the white dwarf 's mass
over the edge and triggers this type of explosion.
Many possibilities have been suggested, but
most require that a companion star near the
exploding white dwarf be left behind after
the explosion.
Therefore, a possible way to distinguish
between the various progenitor models has been
to look deep in the center of an old supernova
remnant to search for the ex-companion star.
In 2010, Schaefer and Ashley Pagnotta of
LSU were preparing a proposal to look for any
faint ex-companion stars in the center of four
supernova remnants in the Large Magellanic
Cloud when they discovered that the Hubble
Space Telescope had already taken the desired
image of one of their target remnants, SNR
0509-67.5, for the Hubble Heritage program,
which collects images of especially photogenic
astronomical targets.
In analyzing the central region they found
it to be completely empty of stars down to
the limit of the faintest objects that Hubble
can detect in the photos. Schaefer reports
that the best explanation left is the so-called
"double degenerate model" in which two white
dwarfs collide.
There are no recorded observations of the star
exploding. However, researchers at the Space
Telescope Science Institute in Baltimore, Md.,
have identified light from the supernova that
was reflected off of interstellar dust, delaying
its arrival at Earth by 400 years. This delay,
called a light echo, of the supernova explosion
also allowed the astronomers to measure
the spectral signature of the light from the
explosion. By virtue of the color signature,
astronomers were able to deduce it was a Type
Ia supernova.
Because the remnant appears as a nice
symmetric shell or bubble, the geometric
center can be accurately determined. These
properties make SNR 0509-67.5 an ideal target
to search for ex-companions. The young age
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also means that any surviving stars have not
moved far from the site of the explosion.
The team plans to look at other supernova
remnants in the Large Magellanic Cloud to
further test their observations. f

Milky Way Contains
at Least 100 Billion
Planets
(NASA/STScI) Our Milky Way galaxy
contains a minimum of 100 billion planets
according to a detailed statistical study based
on the detection of three extrasolar planets by
an observational technique called microlensing.
Kailash Sahu, of the Space Telescope Science
Institute in Baltimore, Md., is part of an
international team that reported recently
that our galaxy contains a minimum of one
planet for every star on average. This means
that there is likely to be a minimum of 1,500
planets within just 50 light-years of Earth.
The results are based on observations taken
over six years by the PLANET (Probing
Lensing Anomalies NETwork) collaboration,
which Sahu co-founded in 1995. The study
concludes that there are far more Earth-sized
planets than bloated Jupiter-sized worlds.
This is based on calibrating a planetary mass
function that shows the number of planets
increases for lower mass worlds. A rough
estimate from this survey would point to the
existence of more than 10 billion terrestrial
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planets across our galaxy.
The results were published in the January
12 issue of the British science journal Nature.
The team's conclusions are gleaned from a
planet search technique called microlensing.
The technique takes advantage of the random
motions of stars, which are generally too small to
be noticed. If one star passes precisely in front
of another star, the gravity of the foreground
star bends the light from the background star.
This means that the foreground star acts
like a giant lens amplifying the light from
the background star. A planetary companion
around the foreground star can produce
additional brightening of the background
star. This additional brightening reveals the
planet, which is otherwise too faint to be seen
by telescopes.
The higher the mass of the "lensing" star,
the longer is the duration of the microlensing
event. Typical
microlensing
events due to a
star last about a
month. But the
extra brightening
due to a planet
typically lasts a
few hours to a
couple of days.
Us i n g t h e
microlensing
technique, astronomers can determine a
planet's mass. This method, however, does not
reveal any clues about the world's composition.
Unlike other prominent planet-detection
techniques, which measure the shadows of
planets passing in front of their stars (transit)
or measure the wobble of a star due to the
gravitational tug of a planet (radial velocity
and astrometry), the gravitational-lensing
technique is unbiased in the selection of the
host star.
The other techniques work best for finding
planets close to their stars with short orbital
periods. But microlensing can detect a planet
that is as far from its star as Saturn is from
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our Sun, or as close as Mercury is to our Sun.
The technique is also sensitive to detecting
planets as small as Mercury.
Wide-field survey campaigns such as OGLE
(Optical Gravitational Lensing Experiment)
and MOA (Microlensing Observations in
Astrophysics) cover millions of stars every
clear night in order to identify and alert
stellar microlensing events as early as possible.
Follow-up collaborations, such as PLANET,
monitor selected candidates more frequently,
24 hours a day, using a round-the-world
network of telescopes.
Of the approximately 40 microlensing events
closely monitored, three showed evidence for
exoplanets. Using a statistical analysis, the team
found that one in six stars hosts a Jupiter-mass
planet. What's more, half of the stars have
Neptune-mass planets, and two-thirds of
the stars have Earth-mass planets. Therefore,
low-mass
planets are more
abundant than
their massive
counterparts.
"This means,
statistically, every
star in the galaxy
should have at
least one planet,
and probably
more," said Sahu.
"Results from the three main techniques of
planet detection are rapidly converging to a
common result: Not only are planets common
in the galaxy, but there are more small planets
than large ones," said Stephen Kane, a co-author
from NASA's Exoplanet Science Institute at
the California Institute of Technology. "This
is encouraging news for investigations into
habitable planets."
These results are independent from a
gravitational-lens survey led by Takahiro Sumi
of Osaka University in Japan, which estimates
there are hundreds of billions of planets with
orbits larger than Saturn's orbit, or are freefloating throughout the galaxy. f
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Hubble Pinpoints
Farthest Protocluster
Of Galaxies Ever Seen
(NASA/STScI) Using NASA's Hubble Space
Telescope, astronomers have uncovered a cluster
of galaxies in the initial stages of development.
It is the most distant such grouping ever
observed in the early universe.
In a random
sky survey made
in near-infrared
light, Hubble
found five tiny
galaxies clustered
together 13.1
billion lightyears away. They
are among the
brightest galaxies
at that epoch
and very young,
existing just 600
million years
after the big bang.
Galaxy clusters
are the largest structures in the universe,
comprising hundreds to thousands of galaxies
bound together by gravity. The developing
cluster, or protocluster, is seen as it looked 13
billion years ago. Presumably, it has grown
into one of today's massive "galactic cities,"
comparable to the nearby Virgo cluster of
more than 2,000 galaxies.
"These galaxies formed during the earliest
stages of galaxy assembly, when galaxies had just
started to cluster together," said Michele Trenti
of the University of Colorado at Boulder and
the Institute of Astronomy at the University of
Cambridge in the United Kingdom. "The result
confirms our theoretical understanding of the
buildup of galaxy clusters. And, Hubble is just
powerful enough to find the first examples of
them at this distance."
Trenti presented the results recently at the
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American Astronomical Society meeting in
Austin, Texas. The study will be published
in an upcoming issue of The Astrophysical
Journal.
Most galaxies in the universe reside in groups
and clusters, and astronomers have probed
many mature "galactic cities" in detail as far
as 11 billion light-years away. Finding clusters
in the early phases of construction has been
challenging because they are rare, dim and
widely scattered across the sky.
"We need to
look in many
different areas
because the
odds of finding
something this
rare are very
small," said
Tr e n t i , w h o
used Hubble's
sharp-eyed Wide
Field Camera
3 (WFC3) to
pinpoint the
cluster galaxies.
"The search is
hit and miss.
Typically, a region has nothing, but if we hit
the right spot, we can find multiple galaxies."
Hubble's observations demonstrate the
progressive buildup of galaxies. They also
provide further support for the hierarchical
model of galaxy assembly, in which small
objects accrete mass, or merge, to form bigger
objects over a smooth and steady but dramatic

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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process of collision.
Because the distant, fledgling clusters are so
dim, the team hunted for the systems' brightest
galaxies. These galaxies act as billboards,
advertising cluster construction zones. From
computer simulations, the astronomers expect
galaxies at early epochs to be clustered together.
Because brightness correlates with mass, the
most luminous galaxies pinpoint the location
of developing clusters. These powerful light
beacons live in deep wells of dark matter,
an invisible form of matter that makes up
the underlying gravitational scaffolding for
construction. The team expects many fainter
galaxies that were not seen in these observations
to inhabit the same neighborhood.
The five bright galaxies spotted by Hubble
are about one-half to one-tenth the size of our
Milky Way, yet are comparable in brightness.
The galaxies are bright and massive because
they are being fed large amounts of gas
through mergers with other galaxies. The
team's simulations show that the galaxies
eventually will merge and form the brightest
central galaxy in the cluster, a giant elliptical
similar to the Virgo Cluster's M87.
These observations demonstrate the
progressive buildup of galaxies. They also
provide further support for the hierarchical
model of galaxy assembly, in which small
objects accrete mass, or merge, to form bigger
objects over a smooth and steady but dramatic
process of collision and collection.
The observations are part of the
Brightest of Reionizing Galaxies
survey, which uses Hubble's WFC3
to search for the brightest galaxies
around 13 billion years ago, when
light from the first stars burned off
a fog of cold hydrogen in a process
called reionization.
The team estimated the distance
to the newly found galaxies based
on their colors, but the astronomers
plan to follow up with spectroscopic
observations, which measure
the expansion of space. Those
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observations will help astronomers precisely
calculate the cluster's distance and also yield
the velocities of the galaxies, which will show
whether they are gravitationally bound to
each other.
The Hubble Space Telescope is a project of
international cooperation between NASA and
the European Space Agency. NASA's Goddard
Space Flight Center in Greenbelt, Md., manages
the telescope. The Space Telescope Science
Institute (STScI) in Baltimore conducts Hubble
science operations. STScI is operated for NASA
by the Association of Universities for Research
in Astronomy, Inc., in Washington. f

Distant Galaxy Bursts
with Stars
(NASA/STScI) This image shows one of
the most distant galaxies known, called GN108036, dating back to 750 million years after
the Big Bang that created our universe. The
galaxy's light took 12.9 billion years to reach us.
The galaxy was discovered and confirmed
using the Subaru telescope and the W.M. Keck
Observatory, respectively, both located atop
Mauna Kea in Hawaii. After the galaxy was
discovered, astronomers looked at infrared
observations of it taken by NASA's Spitzer and
Hubble space telescopes, and were surprised
by how bright the galaxy appeared. This
brightness resulted from an extreme burst
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of star formation, a rare event for such an
early cosmic era. In fact, GN-108036 is the
most luminous galaxy found to date at these
great distances.
Astronomers refer to a galaxy's distance by
its "redshift," a number that refers to how
much the light has been stretched to longer,
redder wavelengths by the expansion of the
universe. Galaxies with higher redshifts are
more distant, and are seen farther back in
time. GN-108036 has a redshift of 7.2, making
it one of only a handful of galaxies detected
this far away and this early in cosmic history.
The main Hubble image shows a field of
galaxies, known as the Great Observatories
Origins Deep Survey, or GOODS. A closeup of the Hubble image, and a Spitzer image,
are called out at right. In the Spitzer image,
infrared light captured by its Infrared Array
Camera at wavelengths of 3.6 and 4.5 microns
is colored green and red, respectively. In
the Hubble image, visible light taken by its
Advanced Camera for Surveys instrument
at 0.6 and 0.9 microns is blue and green,
respectively, while infrared light captured
by Hubble's new Wide Field Camera 3 at 1.6
microns is red. GN-108036 is only detected
in the infrared, and is completely invisible in
the optical Hubble images, explaining its very
red color in this picture. f

Distant Supernova
Discovery
NASA's Hubble Space Telescope has looked
deep into the distant universe and detected
the feeble glow from a star that exploded more
than 9 billion years ago.
This isn't just any dying star. It belongs to a
special class called Type Ia supernovae, which
are bright beacons used as distance markers for
studying the expansion rate of the universe.
Type Ia supernovae most likely arise when
white dwarf stars, the burned-out cores of
normal stars, siphon too much material from
their companion stars and explode.
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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.
The stellar explosion, given the nickname
SN Primo, will help astronomers place better
constraints on the nature of dark energy, a
mysterious repulsive force that is causing the
universe to fly apart ever faster.
SN Primo is the farthest Type Ia supernova
whose distance has been confirmed through
spectroscopic observations. Spectroscopy is
the "gold standard" for measuring supernova
distances. A spectrum splits the light from
a supernova into its constituent colors. By
analyzing those colors, astronomers can
confirm its distance by measuring how much
the supernova's light has been stretched, or
reddened, into near-infrared wavelengths due
to the expansion of the universe.
The sighting is the first result from a threeyear Hubble program to survey faraway Type
Ia supernovae, opening a new distance realm
for searching for this special class of stellar
explosion. The remote supernovae will help
astronomers determine whether the exploding
stars remain dependable cosmic yardsticks
across vast distances of space in an epoch when
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the cosmos was only one-third its current age
of 13.7 billion years.
Called the CANDELS+CLASH Supernova
Project, the census is using the sharpness and
versatility of Hubble's Wide Field Camera
3 (WFC3) to help astronomers search for
supernovae in near-infrared light and verify
their distance with spectroscopy. WFC3 is
looking in regions targeted by two large Hubble
programs called the Cosmic Assembly Nearinfrared Deep Extragalactic Legacy Survey
(CANDELS) and the Cluster Lensing and
Supernova Survey with Hubble (CLASH).
"In our search for supernovae, we had gone
as far as we could go in optical light," said the
project's lead investigator, Adam Riess of the
Space Telescope Science Institute and The
Johns Hopkins University in Baltimore, Md.
"But it's only the beginning of what we can do

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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in infrared light. This discovery demonstrates
that we can use the Wide Field Camera 3 to
search for supernovae in the distant universe."
The new results are being presented recently
at an American Astronomical Society meeting
in Austin, Texas. A paper describing the study
has been accepted for publication in The
Astrophysical Journal.
The supernova team's search technique
involved taking multiple near-infrared images
over several months, looking for a supernova's
faint glow. Once the team spotted the stellar
blast in October 2010, they used WFC3's
spectrograph to verify SN Primo's distance
and to decode its light, finding the unique
signature of a Type Ia supernova. The team
then re-imaged SN Primo periodically for
eight months, measuring the slow dimming
of its light.
By taking the census, the astronomers hope to
determine the frequency of Type Ia supernovae
during the early universe and glean insights
into the mechanisms that detonated them.
"If we look into the early universe and
measure a drop in the number of supernovae,
then it could be that it takes a long time to
make a Type Ia supernova," said Steve Rodney
of The Johns Hopkins University, the science
paper's first author. "Like corn kernels in a
pan waiting for the oil to heat up, the stars
haven't had enough time at that epoch to
evolve to the point of explosion. However, if
supernovae form very quickly, like microwave
popcorn, then they will be immediately visible,
and we'll find many of them, even when the
universe was very young. But each supernova
is unique. It's possible that there are multiple
ways to make a supernova."
If astronomers discover that Type Ia
supernovae begin to depart from how they
expect them to look, they might be able to gauge
those changes and make the measurements of
dark energy more precise, Riess explained. Riess
and two other astronomers shared the 2011
Nobel Prize in Physics for discovering dark
energy 13 years ago, using Type Ia supernovae
to plot the universe's expansion rate.
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After extending the frontier for supernova
discoveries with Hubble, a full scrutiny of this
new territory will have to wait for the James
Webb Space Telescope (JWST). Scheduled to
launch later this decade, JWST will probe
exploding stars at much farther distances than
Hubble can reach.
JWST will be able to see farther into the
infrared than Hubble does. This capability
will push back the frontier by probing more
than 11 billion years back in time, when the
universe was only 2 billion years old. f

Rare Ultra-blue Stars
Found in Neighboring
Galaxy's Hub

(NASA/STScI) Peering deep inside the hub
of the neighboring Andromeda galaxy, NASA's
Hubble Space Telescope has uncovered a large,
rare population of hot, bright stars.
Blue is typically an indicator of hot, young
stars. In this case, however, the stellar oddities
are aging, Sun-like stars that have prematurely
cast off their outer layers of material, exposing
their extremely blue-hot cores.
Astronomers were surprised when they
spotted these stars because physical models
show that only an unusual type of old star
can be as hot and as bright in ultraviolet light.
While Hubble has spied these ultra-blue stars
before in Andromeda, the new observation
covers a much broader area, revealing that
these stellar misfits are scattered throughout
the galaxy's bustling center. Astronomers used
Hubble's Wide Field Camera 3 to find roughly
8,000 of the ultra-blue stars in a stellar census
made in ultraviolet light, which traces the glow
of the hottest stars. The study is part of the
multi-year Panchromatic Hubble Andromeda
Treasury survey to map stellar populations
across the Andromeda galaxy.
"We were not looking for these stars. They
stood out because they were bright in ultraviolet
light and very different from the stars we
expected to see," said Julianne Dalcanton of
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the University of Washington in Seattle, leader
of the Hubble survey.
The team's results were presented recently at
the American Astronomical Society meeting
in Austin, Texas.
The telescope spied the stars within 2,600
light-years of Andromeda's core. After
analyzing the stars for nearly a year, Dalcanton's
team determined that they were well past
their prime. "The stars are dimmer and have
a range of surface temperatures different from
the extremely bright stars we see in the starforming regions of Andromeda," said team
member Phil Rosenfield of the University of
Washington.
As these stars evolved, puffing up to become
red giants, they ejected most of their outer
layers to expose their blue-hot cores. When
normal Sun-like stars swell up to become
red giants, they lose much less material and
therefore never look as bright in the ultraviolet.
"We caught these stars when they're the
brightest, just before they become white
dwarfs," said team member Leo Girardi of
the National Institute for Astrophysics's
Astronomical Observatory of Padua. "It is
likely that there are many other similarly hot
stars in this central part of Andromeda at

March

earlier stages of their lives.
But such stars are too dim
for Hubble to see because
they're mixed in with a
crowd of normal stars."
The astronomers have
proposed two possible
scenarios to explain why
these blue stars evolve
differently. According to
Rosenfield, the most likely
scenario is that the stars are
rich in chemical elements
other than hydrogen and
helium. Observations with
ground-based telescopes
have shown the stars in
the galaxy's hub have an
abundant supply of "heavy
elements," which makes it easier for stars to
eject lots of material into space late in life.
In this scenario radiation from the star is
more efficient at pushing on gas laced with
heavy elements, which drives away the material,
like wind moving a thick sail. Although all
the stars in the core are enriched in heavy
elements, the bright blue stars may contain
especially high amounts, which help trigger
the mass loss.
The study also shows that the number of
blue stars decreases with distance from the
core, tracing the drop in the amount of heavy
elements.
Another possible explanation is that the blue
stars are in close binary systems and have lost
mass to their partners. This mass loss would
expose the stars' hot cores. The astronomers
were surprised to find that the ultra-blue stars
are distributed in the galaxy in the same way
as a population of binary stars with similar
masses that were found in X-ray observations
by NASA's Chandra X-ray Observatory.
The astronomers' next step is to create
simulations of these stars to try to determine
which scenario is the one that leads them on
a different evolutionary path. f
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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.
1: The Russian spacecraft Venera 13 returned
the first color images of surface of Venus
on this date in 1982.
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.
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12: Frederick "Casey" Baldwin made the first
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: Sir William Herschel announced the
discovery of the planet Uranus in 1781.
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.
23: 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. 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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March

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

Planet
Constellation
Transit
Pluto
Sagittarius
7:46 am (35°)
Ceres
Cetus
2:29 pm (56°)
Eris
Cetus
2:45 pm (50°)
MakeMake Coma Berenices 1:50 am (81°)
All times are Pacific Standard Time through Haumea Boötes
3:00 am (72°)
March 10. All times starting on March 11 are
All Dwarf Planets require a telescope. Ceres
Pacific Daylight time. Rise and set times are
for the astronomical horizon at Las Vegas or is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
Reno as noted.
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is visible in the evening Eris ("EE-ris"), MakeMake (mah-keh-mahsky at the beginning of the month. Greatest keh) and Haumea, like most Plutoids, require a
eastern elongation (18°) occurs on March 5 professional sized telescope. Transit times and
and inferior conjunction between the Earth altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
and the Sun occurs on March 21.
appear slightly lower in the sky from Reno. f
Venus. Venus, in Aries, appears in the
southwestern sky setting about 3 hours
The Moon
after the sun. Greatest eastern elongation
(46°) occurs on March 27.
Each day the moon rises about one hour
later than the day before. The New Moon (not
Mars. Mars, in Leo, is rising a bit after sunset. visible) is in the direction of the sun and rises
Opposition (directly opposite the sun in and sets with the sun. The first quarter moon
the sky) occurs on March 3. Look for the rises at about noon and sets near midnight.
full moon to rise to the right of Mars on The full moon is opposite the sun in the sky
the evening of March 8.
and rises at sunset and sets at sunrise. The
Jupiter. Jupiter, in Aries, is in the west after last quarter moon rises near midnight and
sunset. Look for the Venus to the right of sets near noon. Perigee is when the moon is
Jupiter on the evening of March 12. Look closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
for a waxing crescent moon just above
the average.
Jupiter on the evening of March 25 shortly
after sunset.
First quarter Feb. 29
5:21 pm pst
Full Moon
Mar. 8
1:39 am
Saturn. Saturn, in Virgo, is rising in the east
Last quarter Mar. 14
6:25 pm pdt
near 9 pm. The waning gibbous moon will
New Moon Mar. 22
7:37 am
rise shortly after Saturn on the evening of
First quarter Mar. 30 12:41 pm
March 10 in the same part of the sky.
Apogee
Feb. 27
6:03 am pst
Uranus. Uranus, in Pisces, is too close in
Perigee
Mar. 10
2:03 am
direction to the Sun to be observed.
Apogee
Mar. 25 11:05 pm pdt
Conjunction on the far side of the Sun
occurs on March 24.
Errata: In last month's issue, the days of
the
week in the sunrise/sunset tables were a
Neptune. Neptune, in Aquarius, is rising in
bit
off.
The online version of that issue has
the east shortly before the Sun.
been corrected.

onOrbit

2012
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
6:10 am pst
6:06
6:02
5:58
6:53 am pdt
6:49
6:45
6:41
6:36
6:32
6:27

Sunset
5:36 pm pst
5:39
5:42
5:44
6:47 am pdt
6:49
6:52
6:55
6:57
7:00
7:02
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The Sun

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

Vernal Equinox
Spring begins this year at 10:14 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 11.
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
6:31 am pst
6:27
6:22
6:18
7:13 am pdt
7:08
7:03
6:59
6:54
6:49
6:44

Sunset
5:52 pm pst
5:55
5:59
6:02
7:05 am pdt
7:08
7:11
7:14
7:17
7:20
7:23

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

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 10) 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 6 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

Secrets of the Sun
IBEX: Search for
the Edge of the Solar
System
Molecularium
Seasonal Stargazing

In Reno

Coral Reef
AdventureTM

in Skydome 8/70

Bad Astronomy
TM
in SciDome

Seasonal Stargazing

all in Digistar 4TM
The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Mark Johnson, Interim
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Mark Alden, Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark
Doubrava, Ronald Knecht, James Dean Levitt, Kevin Melcher, Dr. Jack Lund
Schofield, Rick Trachok, Michael Wixom.

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/

Address corrections:
pam.maher@csn.edu

http://planetarium.unr.edu/

Address corrections:
joanne@unr.edu

