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Spiral Galaxy M83

(NASA/STScI) A photogenic and favorite
target for amateur astronomers, the full beauty
of nearby spiral galaxy M83 is unveiled in
all of its glory in this Hubble Space Telescope
mosaic image. The vibrant magentas and
blues reveal the galaxy is ablaze with star
formation. The galaxy, also known as the
Southern Pinwheel, lies 15 million light-years
away in the constellation Hydra.
The Hubble photograph captures thousands
of star clusters, hundreds of thousands of
individual stars, and "ghosts" of dead stars
called supernova remnants. The galactic
panorama unveils a tapestry of the drama of
stellar birth and death spread across 50,000
light-years.
The newest generations of stars are forming
largely in clusters on the edges of the dark
spiral dust lanes. These brilliant young
stellar groupings, only a few million years
old, produce huge amounts of ultraviolet
light that is absorbed by surrounding diffuse
gas clouds, causing them to glow in pinkish
hydrogen light.
Gradually, the fierce stellar winds from the
youngest, most massive stars blow away the gas,
revealing bright blue star clusters and giving a
"Swiss Cheese" appearance to the spiral arms.
These youngest star clusters are about 1 million
to 10 million years old. The populations of
stars up to 100 million years or older appear

yellow or orange by comparison because the
young blue stars have already burned out.
Interstellar "bubbles" produced by nearly
300 supernovas from massive stars have been
found in this Hubble image. By studying these
supernova remnants, astronomers can better
understand the nature of the stars that exploded
and dispersed nuclear processed chemical
elements back into the galaxy, contributing
to the next generation of new stars.
This image is being used to support a
citizen science project titled STAR DATE:
M83. The primary goal is to estimate ages for
approximately 3,000 star clusters. Amateur
scientists will use the presence or absence of
the pink hydrogen emission, the sharpness
of the individual stars, and the color of the
clusters to estimate ages. Participants will
measure the sizes of the star clusters and any
associated emission nebulae. Finally, the
citizen scientists will "explore" the image,
identifying a variety of objects ranging from
background galaxies to supernova remnants
to foreground stars. f
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Hubble Probes Interior
of Tarantula Nebula
(NASA/STScI) Like lifting a giant veil, the
near-infrared vision of NASA's Hubble Space
Telescope uncovers a dazzling new view deep
inside the Tarantula Nebula. Hubble reveals a
glittering treasure trove of more than 800,000
stars and protostars embedded inside the
nebula.
These observations were
obtained as
part of the
Hubble Tarantula Treasur y Program. When
complete, the
program will
produce a large
catalog of stellar properties,
which will allow astronomers to study
a wide range
of important
topics related
to star formation.
This nearinfrared view
reveals newly formed stars that are often
embedded in clouds of dust, and only the nearinfrared light can pass through these clouds.
The first results from this program have been
published in the Astronomical Journal and
were presented at the 223rd meeting of the
American Astronomical Society at National
Harbor, Md.
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium
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Also known as 30 Doradus, the Tarantula
Nebula is a raucous region of star birth that
resides 170,000 light-years away in the Large
Magellanic Cloud, a small, satellite galaxy of
our Milky Way.
Because it contains the nearest observable
super-cluster of stars, the nebula is a nearby
laboratory for seeing close-up a firestorm of
star birth that was much more common in the
early universe. Hubble can resolve individual
stars and many
red protostars
as well as aging red giants
and supergiants, giving
astronomers
new insights
into the stars'
birth and evolution.
The huge
Hubble mosaic, assembled from 438
separate images, spans 600
lig ht-years.
Because of
the mosaic's
exquisite detail and sheer
breadth, astronomers can
follow how episodes of star birth migrate
across the region in space and time.
Star formation in the Tarantula Nebula
started tens of millions of years ago, though it
was not confined to a specific region. Instead,
as enough gas accumulated, pockets of star
birth burst to life erratically, like the finale of
a fireworks show.
"Because of the mosaic's exquisite detail and
sheer breadth, we can follow how episodes of
star birth migrate across the region in space
and time," said Elena Sabbi, an astronomer
at the Space Telescope Science Institute in
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Baltimore, Md., and the principal investigator
of the observing team.
The new infrared Hubble mosaic is revealing a
multitude of pockets of star formation. These
regions will likely merge into larger clusters.
The Tarantula Nebula's vigorous star birth
may be fueled partly by gas stripped from a
small nearby galaxy, the Small Magellanic
Cloud. One question researchers hope to
answer is whether supermassive stars always
form in clusters, or whether they can be born
in isolation. f

A Deep Sea of Small
and Faint Early
Galaxies

(NASA/STScI) NASA's Hubble Space
Telescope has uncovered the long-suspected
underlying population of galaxies that
produced the bulk of new stars during the
universe's early years. They are the smallest,
faintest, and most numerous galaxies ever seen
in the remote universe, captured by Hubble
deep exposures taken in ultraviolet light.
The 58 young, diminutive galaxies spied
by Hubble were
photographed
as they appeared
more than 10
billion years ago,
during the heyday
of star birth. The
newly discovered
galaxies are 100
times more
numerous than
their
more
massive cousins.
But they are 100
times fainter
than galaxies
typically detected
in previous deepfield surveys of
the early universe.
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The results were presented at the 223rd
meeting of the American Astronomical Society
in Washington, D.C.
These galaxies would normally be too faint
for Hubble to see. To detect them, astronomers
teamed Hubble with a natural zoom lens in
space, produced by the gravity of a giant
foreground galaxy cluster, Abell 1689. The
cluster is so massive that it magnifies the
light from faraway galaxies behind it due to
a phenomenon called gravitational lensing,
where the curvature of space acts like a giant
funhouse mirror to stretch and brighten
distant objects.
"There's always been a concern that we've
only found the brightest of the distant galaxies,"
said study leader Brian Siana of the University
of California, Riverside. "The bright galaxies,
however, represent the tip of the iceberg. We
believe most of the stars forming in the early
universe are occurring in galaxies we normally
can't see at all. Now we have found those
'unseen' galaxies, and we're really confident
that we're seeing the rest of the iceberg."
Siana's team believes it has completed
the census of galaxies at an epoch when the
universe was roughly 3.4 billion years old. If
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this sample of galaxies is representative of the
entire population at this early time, then the
majority of new stars formed in these small
galaxies. "Though these galaxies are very faint,
their increased numbers mean that they account
for the majority of star formation during this
epoch," said team member Anahita Alavi, also
of the University of California, Riverside, and
first author on the science paper describing
the results.
Uncovering these galaxies also helps bolster
claims that hot stars in small galaxies pumped
out enough radiation to ionize hydrogen by
stripping off electrons. This process, called
"reionization," occurred about 13 billion
years ago, within the first billion years after
the big bang. Reionization made the universe
transparent to light, allowing astronomers to
look far back into time. "Although the galaxies
in our sample existed a few billion years after
reionization, it's presumed that galaxies like
these, or possibly some of these galaxies, did
play a big role in reionization," Siana said.
These objects do not look like the majestic
spiral and elliptical galaxies seen in our galactic
neighborhood. "The gravitational lensing
stretches out the apparent shape of the distant
galaxies, resolving them. Without the lensing,
some of the galaxies would be just point
sources to Hubble. We now have an idea about
their sizes that previously were impossible to
measure because the galaxies were unresolved,"
said Alavi. The Hubble analysis shows they are
small, irregularly shaped objects measuring
just a few thousand light-years across. Even
when fully mature, these galaxies will be about
one-tenth to one one-hundredth the mass the
Milky Way. Because they are undergoing a
firestorm of star birth, their light is dominated
by the ultraviolet glow of fledgling stars.
The research team used Hubble's Wide Field
Camera 3 to search for faint, star-forming
galaxies in ultraviolet light, a reliable tracer
of star birth. The galaxies existed when the
universe was undergoing a "baby boom" of star
formation, estimated to have peaked between
9 billion and 12 billion years ago.

March

"Our goal with these observations was not
to find a large number of galaxies, but to find
much fainter galaxies," Alavi explained.
This strategy of surveying large numbers of
background galaxies with deep observations
of lensing clusters is being used in a new
three-year Hubble survey, called the Frontier
Fields. Hubble astronomers are using Hubble
to exploit the magnification powers of six
massive galaxy clusters in a hunt for small
galaxies that existed more than 12 billion to
13 billion years ago.
The galaxies discovered in these lensing
surveys will be prime targets for NASA's James
Webb Space Telescope, an infrared observatory
scheduled to launch in 2018. Through
spectroscopy, Webb will be able to divide the
light from each galaxy into its constituent
colors. This analysis yields information on
the star birth and chemical content of each
galaxy. f

Great Observatories
Discover Ultra-Bright
Young Galaxies

(NASA/STScI) NASA's Hubble Space
Telescope and Spitzer Space Telescope joined
forces to discover and characterize four
unusually bright galaxies as they appeared
more than 13 billion years ago, just 500
million years after the big bang. Although
Hubble has previously identified galaxies at
this early epoch, astronomers were surprised
to find objects that are about 10 to 20 times
more luminous than anything seen previously.
"These just stuck out like a sore thumb because
they are far brighter than we anticipated,"
explained Garth Illingworth of the University
of California at Santa Cruz. "There are strange
things happening regardless of what these
sources are. We're suddenly seeing luminous,
massive galaxies quickly build up at such an
early time. This was quite unexpected."
The tiny galaxies are bursting with star
formation activity, which accounts for
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their brilliance. The
brightest one is forming
stars approximately
50 times faster than
the Milky Way does
today. Although these
fledgling galaxies are
only one-twentieth the
size of the Milky Way,
they probably contain
around a billion stars
crammed together.
The astronomers
were puzzled to find the
four galaxies appearing
in one of the two Great
Observatories' deep
survey fields, more
than has been found
in the other previously
studied field that is in the opposite direction
on the sky. "It was amazing to find four very
luminous galaxies in one area in the early
universe," said Rychard Bouwens at Leiden
University in the Netherlands. "They would
have needed to grow very fast."
The galaxies were first detected with Hubble,
whose sharp images are crucial to finding such
distant galaxies and enabled the astronomers
to measure their star-formation rates and sizes.
Using Spitzer, the astronomers were able to
estimate the stellar masses by measuring the
total stellar luminosity of the galaxies. "This
is the first time scientists were able to measure
an object's mass at such a huge distance," said
Pascal Oesch, also of the University of California
at Santa Cruz (now at Yale University in New
Haven, Conn.). "It's a fabulous demonstration
of the synergy between Hubble and Spitzer."
Ivo Labbé, also at Leiden University, added,
"At the same time, the extreme masses and
star formation rates are really mysterious,
and we are eager to confirm them with future
observations on our powerful telescopes."
These bright, young galaxies are thought to
have grown from interactions and mergers of
smaller infant galaxies that started forming
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stars even earlier in the universe. Since the
ancient time billions of years ago when the light
that we now see started its long journey to us,
they have probably kept growing to become
similar to the largest modern galaxies. Many
of the stars of these infant galaxies likely live on
today in the centers of giant elliptical galaxies,
much larger even than our own Milky Way.
This result is very encouraging for NASA's
upcoming James Webb Space Telescope. It
tells scientists that as we look back to even
earlier times, we should find lots of young,
growing galaxies that can be studied in detail
with the Webb Telescope. If galaxies like this
existed a few hundred million years after the
big bang, the Webb Telescope should be able
to see them easily. 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/
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Hubble Sees Cloudy
Super-Worlds with
Chance for More
Clouds
(NASA/STScI) Weather forecasters on
exoplanet GJ 1214b would have an easy job.
Today's forecast: cloudy. Tomorrow: overcast.
Extended outlook: more clouds.
Two teams of scientists using NASA's Hubble
Space Telescope report they have characterized
the atmospheres of a pair of planets with
masses intermediate between gas giants, like
Jupiter, and smaller, rockier planets, like Earth.
A survey by NASA's Kepler space telescope
mission showed that objects in this size range are
among the most common type of planets in our
Milky Way galaxy. The researchers described
their work as an important milestone on the
road to characterizing potentially habitable,
Earth-like worlds beyond the solar system.
The findings appeared in separate papers
in the January 2 issue of the journal Nature.
The two planets studied are known as GJ
436b and GJ 1214b. GJ 436b is categorized as
a "warm Neptune" because it is much closer
to its star than frigid Neptune is to our Sun.
The planet is located 36 light-years away in
the constellation Leo.
GJ 1214b is known as a "super-Earth" type
planet. Super-Earths are planets with masses
between that of Earth and Neptune. Because
no such planet exists in our solar system, the
physical nature of super-Earths is largely
unknown. GJ 1214b is located just 40 light-years
from Earth, in the constellation Ophiuchus.
Both GJ 436b and GJ 1214b can be observed
passing in front of, or transiting, their parent
stars. This provides an opportunity to study
these planets in more detail as starlight filters
through their atmospheres.
An atmospheric study of GJ 436b based on
such transit observations with Hubble over
the last year is presented in one of the papers,

led by Heather Knutson of the California
Institute of Technology in Pasadena, Calif.
The news is about what they didn't find. The
Hubble spectra were featureless and revealed
no chemical fingerprints whatsoever in the
planet's atmosphere. "Either this planet has
a high cloud layer obscuring the view, or it
has a cloud-free atmosphere that is deficient
in hydrogen, which would make it very unlike
Neptune," said Knutson. "Instead of hydrogen,
it could have relatively large amounts of
heavier molecules such as water vapor, carbon
monoxide, and carbon dioxide, which would
compress the atmosphere and make it hard for
us to detect any chemical signatures."
Observations similar to those obtained for
GJ 436b had been previously obtained for GJ
1214b. The first spectra of this planet were also
featureless and presented a similar puzzle: The
planet's atmosphere either was predominantly
water vapor or hydrogen-dominated with
high-altitude clouds.
A team of astronomers led by Laura Kreidberg
and Jacob Bean of the University of Chicago
used Hubble to obtain a deeper view of GJ 1214b
that revealed what they consider definitive
evidence of high clouds blanketing the planet.
These clouds hide any information about
the composition and behavior of the lower
atmosphere and surface. The new Hubble
spectra also revealed no chemical fingerprints
whatsoever in the planet's atmosphere, but the
high precision of the new data enabled them
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The Astronomy
Store
to rule out cloud-free compositions of water
vapor, methane, nitrogen, carbon monoxide,
or carbon dioxide for the first time.
"Both planets are telling us something about
the diversity of planet types that occur outside
of our own solar system; in this case we are
discovering that we may not know them as
well as we thought," said Knutson. "We'd
really like to determine the size at which these
planets transition from looking like mini-gas
giants to something more like a water world
or a rocky, scaled-up version of the Earth.
Both of these observations are fundamentally
trying to answer that question."
Models of GJ 436b and GJ 1214b predict
clouds that could be made out of potassium
chloride or zinc sulfide at the scorching
temperatures of several hundred degrees
Fahrenheit predicted to be found in these
atmospheres. "You would expect very different
kinds of clouds to form on these planets than
you would find, say, on Earth," said Kreidberg.
The Chicago team had to make a big effort to
conclusively determine the nature of GJ 1214b's
cloudy atmosphere. Kreidberg explained, "We
really pushed the limits of what is possible
with Hubble to make this measurement, our
work devoted more Hubble time to a single
exoplanet than ever before. This advance lays
the foundation for characterizing other Earths
with similar techniques." Added Bean, "I think
it's very exciting that we can use a telescope
like Hubble that was never designed with this
in mind, do these kinds of observations with
such exquisite precision, and really nail down
some aspect of a super-Earth atmosphere."
Knutson continued, "For exoplanets, clouds

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.
are incredibly frustrating because they can
hide the bulk composition of the atmosphere
that we want to measure." However, more
will be learned with the launch of the James
Webb Space Telescope later this decade. Said
Kreidberg, "Looking forward, the James Webb
Space Telescope will be transformative. The
new capabilities of this telescope will allow us
to peer through the clouds on GJ 1214b and
similar exoplanets." f

Evidence of Water
Vapor Venting off
Jovian Moon

(NASA/STScI) NASA's Hubble Space
Telescope has observed water vapor above the
frigid south polar region of Jupiter's moon
Europa, providing the first strong evidence of
water plumes erupting off the moon's surface.
Previous scientific findings from other
sources already point to the existence of
an ocean located under Europa's icy crust.
Researchers are not yet certain whether the
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detected water vapor is generated by water
plumes erupting on the surface, but they are
confident this is the most likely explanation.
Should further observations support the
finding, it would make Europa the second
moon in the solar system known to have water
vapor plumes. The findings were published in
the Thursday, Dec. 12, online issue of Science
Express, and reported at the meeting of the
American Geophysical Union in San Francisco.
"By far the simplest explanation for this
water vapor is that it erupted from plumes
on the surface of Europa," said lead author
Lorenz Roth of Southwest Research Institute
in San Antonio, Texas. "If those plumes are
connected with the subsurface water ocean
we are confident exists under Europa's crust,
then this means that future investigations can
directly investigate the chemical makeup of
Europa's potentially habitable environment
without drilling through layers of ice. And
that is tremendously exciting."
In 2005, NASA's Cassini orbiter detected jets
of water vapor and dust spewing off the surface

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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of Saturn's moon Enceladus. Although ice and
dust particles subsequently have been found
in the Enceladus plumes, only water vapor
gases have been measured at Europa so far.
Hubble's spectroscopic observations provided
the evidence for Europa plumes in December
2012. Time sampling of auroral emissions
measured by Hubble's imaging spectrograph
enabled the researchers to distinguish between
features created by Jupiter's magnetospheric
particles and local enhancements of gas, and
to also rule out more exotic explanations such
as serendipitously observing a rare meteorite
impact. The imaging spectrograph detected
faint ultraviolet light from an aurora, powered
by Jupiter's intense magnetic field, near the
moon's south pole. Atomic oxygen and
hydrogen produce a variable auroral glow
and leave a telltale sign that they are products
of water molecules being broken apart by
electrons along magnetic field lines.
"We pushed Hubble to its limits to see this
very faint emission. These could be stealth
plumes, because they might be tenuous and
difficult to observe in the visible light," said
Joachim Saur of the University of Cologne in
Germany. Saur, who is principal investigator of
the Hubble observation campaign, co-wrote the
paper with Roth. Roth suggested long cracks
on Europa's surface, known as lineae, might
be venting water vapor into space. Cassini has
seen similar fissures that host Enceladus' jets.
The Hubble team found that the intensity
of Europa's plumes, like that Enceladus's
plumes, varies with the moon's orbital position.
Active jets have been seen only when Europa
is farthest from Jupiter. But the researchers
could not detect any sign of venting when
Europa is closer to Jupiter.
One explanation for the variability is these
lineae experience more stress as gravitational
tidal forces push and pull on the moon and
open vents at larger distances from Jupiter.
The vents are narrowed or closed when the
moon is closest to the gas giant planet.
"The apparent plume variability supports a
key prediction that Europa should tidally flex
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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
by a significant amount if it has a subsurface
ocean," said Kurt Retherford, also of Southwest
Research Institute.
Europa's and Enceladus' plumes have
remarkably similar abundances of water vapor.
Because Europa has roughly 12 times more
gravitational pull than Enceladus, the vapor,
whose temperature is measured at minus 40
degrees Celsius, does not escape into space as
it does at Enceladus. Instead, it falls back onto
the surface after reaching an altitude of 125
miles, according to the Hubble measurements.
This could leave bright surface features near
the moon's south polar region, the researchers
hypothesize.
"If confirmed, this new observation once
again shows the power of the Hubble Space
Telescope to explore and opens a new chapter
in our search for potentially habitable
environments in our solar system," said John
Grunsfeld, an astronaut who participated in
Hubble servicing missions and now serves as
NASA's associate administrator for science
in Washington, D.C. "The effort and risk
we took to upgrade and repair the Hubble
becomes all the more worthwhile when we
learn about exciting discoveries like this one
from Europa." f

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 large credit, free
		
admission for Friend & all guests.

Abell 1795: Death By
Black Hole In Small
Galaxy?
(NASA/CXC) A bright, long duration flare
may be the first recorded event of a black hole
destroying a star in a dwarf galaxy, as reported
in our latest press release.
The dwarf galaxy is located in the galaxy
cluster Abell 1795, about 800 million light
years from Earth. A composite image of the
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cluster shows Chandra X-ray Observatory data
in blue and optical data from the CanadaFrance-Hawaii Telescope in red, green and
blue. An inset centered on the dwarf galaxy
shows Chandra data taken between 1999 and
2005 on the left and Chandra data taken after
2005 on the right.
The X-ray flare in the inset provides the key
evidence for stellar destruction. A star that
wanders too close to a supermassive black
hole should be ripped apart by extreme tidal
forces. As the stellar debris falls toward the
black hole, it should produce intense X-rays as
it is heated to millions of degrees. The X-rays
should fade as the hot gas spirals inward.
This discovery was part of an ongoing
search of Chandra's archival data for such
events. In the past few years, Chandra and
other astronomical satellites have identified
several suspected cases of a supermassive black
hole ripping apart a nearby star. This newly
discovered episode of cosmic, black-holeinduced violence is different because it has
been associated with a much smaller galaxy
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than these other cases.
The black hole in this dwarf galaxy may
be only a few hundred thousand times as
massive as the Sun, making it ten times less
massive than the Galaxy's supermassive black
hole. This places it in what astronomers call
an "intermediate mass black hole" category.
Astronomers believe that intermediate mass
black holes may be the "seeds" that ultimately
formed the supermassive black holes in the
centers of galaxies like the Milky Way. Finding
additional nearby examples should teach us
about how these primordial galaxies from
the early universe grew and evolved over
cosmic time.
Two independent studies reported
observations of this event. The paper led
by Peter Maksym is available online and was
published in the November 1st, 2013 issue of
the Monthly Notices of the Royal Astronomical
Society. A paper led by Davide Donato and
colleagues is available online and has been
accepted for publication in The Astrophysical
Journal. 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.
2: Pioneer 10, the first object to attain escape
velocity from the solar system , was launched
in 1972.
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.
11: Urbain Le Verrier, whose mathematical
predictions led to the discovery of the planet
Neptune, was born in 1811.
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
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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: Giovanni Schiaparelli, the first to described
linear features on Mars that became known
as the Canals of Mars, was born on 1835.
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: John William Draper took the first
photograph of the moon using the Daguerre
process in 1840.
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

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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Sky
Calendar
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March

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

Planet
Constellation
Transit
Pluto
Sagittarius
8:05 am (34°)
Ceres
Virgo
3:27 am (55°)
Eris
Cetus
2:48 pm (51°)
MakeMake Coma Berenices 1:59 am (80°)
All times are Pacific Standard Time through Haumea Boötes
3:10 am (72°)
March 8. All times starting on March 9 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.
Eris ("EE-ris"), MakeMake (mah-keh-mahMercury. Mercury is visible in the morning sky keh) and Haumea, like most Plutoids, require a
rising before the sun. Inferior conjunction professional sized telescope. Transit times and
on the near side of the sun occurred on altitudes (from Las Vegas) are when the object
February 15. Greatest western elongation is at its highest in the southern sky. Each will
(18°) occurs on March 13.
appear slightly lower in the sky from Reno. f
Venus. Venus is visible in the morning sky
rising before the sun. Greatest western
elongation (47°) occurs on March 22.

The Moon

Mars. Mars, in Virgo, is rising In the mid
Each day the moon rises about one hour
evening. The waning gibbous moon rises
shortly after Mars on the night of March 18. later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
Jupiter. Jupiter, in Gemini, is in the southeast and sets with the sun. The first quarter moon
in the early evening. The waxing gibbous rises at about noon and sets near midnight.
moon is south of Jupiter on the evening The full moon is opposite the sun in the sky
of March 9.
and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
Saturn. Saturn, in Libra, is rising near midnight. sets near noon. Perigee is when the moon is
The waning gibbous moon rises shortly closest to the earth and apogee is when it is
after Saturn on the evening of March 20. farthest. The distance varies by ±6% from
Uranus. Uranus, at the Pisces/Cetus border, is the average.
too close in direction to the sun to be visible
New Moon Mar. 1 12:00 am pst
this month. Conjunction on the far side of
First quarter Mar. 8
5:27 am
the sun will occur on April 2nd. Uranus
Full Moon
Mar. 16 10:08 am pdt
will be visible in the morning sky in May.
Last quarter Mar. 23
6:46 pm
New
Moon
Mar.
30
11:45
am
Neptune. Neptune, in Aquarius, rises shortly
before the sun. It is about 1° north of
Perigee
Feb. 27
1:01 pm pst
Mercury on the morning of March 21.
Apogee
Mar. 11 12:47 pm pdt
Perigee
Mar. 27 11:31 am
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2014
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
6:46
6:41
6:37
6:32
6:28

Sunset
5:36 pm pst
5:38
5:41
6:44 pm pdt
6:46
6:49
6:52
6:54
6:57
6:59
7:02
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The Sun

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

Vernal Equinox
Spring begins this year at 9:57 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 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
6:28
6:23
7:18 am pdt
7:14
7:09
7:04
6:59
6:55
6:50
6:45

Sunset
5:52 pm pst
5:55
5:58
7:01 pm pdt
7:04
7:07
7:10
7:13
7:16
7:19
7:22

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

Back to the Moon for
Good
Wonders of the Universe
Zula Patrol: Down to
Earth

All Shows
TM

Seasonal Stargazing

in SciDome

Call for Titles
or visit

http://planetarium.unr.edu/

all in Digistar 5TM
The CSN Planetarium and The Fleischmann Planetarium are units of the
Nevada System of Higher Education.
CSN President: Dr. Michael Richards
UNR President: Dr. Marc Johnson
NSHE Chancellor: Daniel Klaich
NSHE Board of Regents: Kevin Page - Chair, Rick Trachok - Vice Chair, Dr.
Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark Doubrava, Dr. Jason
Geddes, Ronald Knecht, James Dean Leavitt, Kevin Melcher, Dr. Jack Lund
Schofield, Allison Stephens, 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

