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of flights using the agency's DC-8 to study
the effects of alternate biofuel on engine
performance, emissions and aircraft-generated
contrails at altitude.
The DC-8 is using conventional JP-8 jet fuel,
or a 50-50 blend of JP-8 and an alternative
fuel of hydroprocessed esters and fatty acids
that comes from camelina plants. More than a
dozen instruments mounted on the Falcon jet
are characterizing the soot and gases streaming
from the DC-8, monitoring the way exhaust
plumes change in composition as they mix
(NASA/Eddie Winstead) Puffy white exhaust with air, and investigating the role emissions
contrails stream from the engines of NASA's play in contrail formation. f
DC-8 flying laboratory in this image taken
from an HU-25 Falcon flying about 300 feet
behind. NASA researchers have begun a series

Contrails Carry Clues
to More Eco-Friendly
Flights
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Cassini Sheds Light
on Cosmic Particle
Accelerators
(NASA/JPL) During a chance encounter
with what appears to be an unusually strong
blast of solar wind at Saturn, NASA's Cassini
spacecraft detected particles being accelerated
to ultra-high energies. This is similar to the
acceleration that takes place around distant
supernovas.
Since we can't travel out to the far-off stellar
explosions right now, the shockwave that forms
from the flow of solar wind around Saturn's
magnetic field provides a rare laboratory
for scientists with the Cassini mission, a
partnership involving NASA, the European
Space Agency and the Italian Space Agency,
to observe this phenomenon up-close. The
findings, published recently in the journal
Nature Physics, confirm that certain kinds of
shocks can become considerably more effective
electron accelerators than previously thought.
Shock waves are commonplace in the

Under quasi-parallel conditions, the planet's
magnetic field is roughly pointing toward the
shock surface, almost parallel to a vector at
right angles to the shock front (red arrow).
Under quasi-perpendicular conditions, the
magnetic field is close to aligned with the
shock surface, that is, almost perpendicular
to the shock vector.

universe, for example in the aftermath of a
stellar explosion as debris accelerate outward
in a supernova remnant, or when the flow of
particles from the sun, the solar wind, impinges
on the magnetic field of a planet to form a
bow shock. Under certain magnetic field
orientations and depending on the strength of
the shock, particles can be accelerated to close
to the speed of light at these boundaries. These
may be the dominant source of cosmic rays,
This artist's impression shows Cassini explor- high-energy particles that pervade our galaxy.
ing the magnetic environment of Saturn. The
image is not to scale. Saturn's magnetosphere
is depicted in grey, while the complex bow
shock region,the shock wave in the solar
wind that surrounds the magnetosphere, is
shown in blue.
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
generous contributions from: The Friends
of The Planetarium

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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Scientists are particularly interested in
"quasi-parallel" shocks, where the magnetic
field and the "forward"-facing direction of the
shock are almost aligned, as may be found in
supernova remnants. The new study, led by
Adam Masters of the Institute of Space and
Astronautical Science, Sagamihara, Japan,
describes the first detection of significant
acceleration of electrons in a quasi-parallel
shock at Saturn, coinciding with what may
be the strongest shock ever encountered at
the ringed planet.
"Cassini has essentially given us the capability
of studying the nature of a supernova shock
in situ in our own solar system, bridging
the gap to distant high-energy astrophysical
phenomena that are usually only studied
remotely," said Masters.
The Cassini–Huygens mission is a cooperative
project of NASA, ESA and ASI, the Italian space
agency. NASA's Jet Propulsion Laboratory,
a division of the California Institute of
Technology in Pasadena, manages the mission
for NASA's Science Mission Directorate,
Washington. f

Cassini Spies Bright
Venus From Saturn
Orbit
(NASA/JPL) A distant world gleaming in
sunlight, Earth's twin planet, Venus, shines like
a bright beacon in images taken by NASA's
Cassini spacecraft in orbit around Saturn.
One special image of Venus and Saturn
(above right) was taken last November when
Cassini was placed in the shadow of Saturn.
This allowed Cassini to look in the direction
of the sun and Venus, and take a backlit
image of Saturn and its rings in a particular
viewing geometry called "high solar phase."
This observing position reveals details about
the rings and Saturn's atmosphere that cannot
be seen in lower solar phase.
One of the Venus and Saturn images being
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released recently is a combination of separate
red, green and blue images covering the planet
and main rings and processed to produce true
color. Last December, a false-color version of
the mosaic was released.
Venus is, along with Mercury, Earth and Mars,
one of the rocky "terrestrial" planets in the solar
system that orbit relatively close to the sun.
Though Venus has an atmosphere of carbon
dioxide that reaches nearly 900° Fahrenheit
(500° Celsius) and a surface pressure 100 times
that of Earth's, it is considered a twin to our
planet because of their similar sizes, masses,
rocky compositions and close orbits. It is
covered in thick sulfuric acid clouds, making
it very bright.
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. NASA's Jet
Propulsion Laboratory, a division of the
California Institute of Technology in Pasadena,
manages the Cassini-Huygens mission
for NASA's Science Mission Directorate,
Washington. The Cassini orbiter and its two
onboard cameras were designed, developed
and assembled at JPL. The imaging team
consists of scientists from the U.S., England,
France and Germany. The imaging operations
center is based at the Space Science Institute
in Boulder, Colo. f
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New Light on Milky
Way Evolution
(NASA/STScI) Peering deep into the vast
stellar halo that envelops our Milky Way
galaxy, astronomers using NASA's Hubble
Space Telescope have uncovered tantalizing
evidence for the possible existence of a shell
of stars that are a relic of cannibalism by our
Milky Way.
Hubble was used to precisely measure, for the
first time ever, the sideways motions of a small
sample of stars located far from the galaxy's
center. Their
unusual lateral
motion is
circumstantial
evidence that
the stars may be
the remnants
of a shredded
galaxy that was
gravitationally
ripped apart by
the Milky Way
billions of years
ago. These
stars support
the idea that
the Milky Way
grew, in part, through the accretion of smaller
galaxies.
"Hubble's unique capabilities are allowing
astronomers to uncover clues to the galaxy's
remote past. The more distant regions of the
galaxy have evolved more slowly than the inner sections. Objects in the outer regions still
bear the signatures of events that happened
long ago," said Roeland van der Marel of the
Space Telescope Science Institute (STScI) in
Baltimore, Md.
They also offer a new opportunity for measuring the "hidden" mass of our galaxy, which
is in the form of dark matter (an invisible form
of matter that does not emit or reflect radiation). In a universe full of 100 billion galaxies,
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our Milky Way "home" offers the closest and
therefore best site for detailed study of the
history and architecture of a galaxy.
A team of astronomers led by Alis Deason
of the University of California, Santa Cruz,
and van der Marel identified 13 stars located
roughly 80,000 light-years from the galaxy's
center. They lie in the Milky Way's outer halo
of ancient stars that date back to the formation of our galaxy.
The team was surprised to find that the stars
showed more of a sideways, or tangential,
amount of motion than they expected. This
movement is different from what astronomers
know about
the halo stars
near the Sun,
which move
predominantly in radial
orbits. Stars
in these orbits plunge
toward the
galactic center and travel
back out again.
The stars' tangential motion can be
explained if
there is an over-density of stars at 80,000 lightyears, like cars backing up on an expressway.
This traffic jam would form a shell-like feature,
as seen around other galaxies.
Deason and her team plucked the outer halo
stars out of seven years' worth of archival Hubble
telescope observations of our neighboring
Andromeda galaxy. In those observations,
Hubble peered through the Milky Way's halo
to study the Andromeda stars, which are more
than 20 times farther away. The Milky Way's
halo stars were in the foreground and considered
as clutter for the study of Andromeda. But
to Deason's study they were pure gold. The
observations offered a unique opportunity to
look at the motion of Milky Way halo stars.
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Finding the stars was meticulous work. Each
Hubble image contained more than 100,000
stars. "We had to somehow find those few
stars that actually belonged to the Milky Way
halo," van der Marel said. "It was like finding
needles in a haystack."
The astronomers identified the stars based
on their colors, brightnesses, and sideways
motions. The halo stars appear to move faster
than the Andromeda stars because they are so
much closer. Team member Sangmo Tony Sohn
of STScI identified the halo stars and measured
both the amount and direction of their slight
sideways motion. The stars move on the sky
only about one milliarcsecond a year, which
would be like watching a golf ball on the Moon
moving one foot per month. Nonetheless, this
was measured with 5 percent precision, made
possible in visible-light observations because
of Hubble's razor-sharp view and instrument
consistency.
"Measurements of this accuracy are enabled
by a combination of Hubble's sharp view, the
many years' worth of observations, and the
telescope's stability. Hubble is located in the
space environment, and it's free of gravity,
wind, atmosphere, and seismic perturbations,"
van der Marel said.
Stars in the inner halo have highly radial
orbits. When the team compared the tangential
motion of the outer halo stars with their radial
motion, they were very surprised to find that
the two were equal. Computer simulations of
galaxy formation normally show an increasing
tendency towards radial motion if one moves
further out in the halo. These observations
imply the opposite trend. The existence of
a shell structure in the Milky Way halo is
one plausible explanation of the researchers'
findings. Such a shell can form by accretion
of a satellite galaxy. This is consistent with a
picture in which the Milky Way has undergone
continuing evolution over its lifetime due to
the accretion of satellite galaxies.
The team compared their results with data
of halo stars recorded in the Sloan Digital
Sky Survey. Those observations uncovered
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a higher density of stars at about the same
distance as the 13 outer halo stars in their
Hubble study. A similar excess of halo stars
exists across the Triangulum and Andromeda
constellations. Beyond that radius, the number
of stars plummets.
Deason immediately thought the two results
were more than just coincidence. "What may
be happening is that the stars are moving quite
slowly because they are at the apocenter, the
farthest point in their orbit about the hub
of our Milky Way," Deason explained. "The
slowdown creates a pileup of stars as they
loop around in their path and travel back
towards the galaxy. So their in and out or
radial motion decreases compared with their
sideways or tangential motion."
Shells of stars have been seen in the halos
of some galaxies, and astronomers predicted
that the Milky Way may contain them, too.
But until now there was limited evidence for
their existence. The halo stars in our galaxy are
hard to see because they are dim and spread
across the sky.
Encouraged by this study, the team hopes
to search for more distant halo stars in the
Hubble archive. "These unexpected results
fuel our interest in looking for more stars to
confirm that this is really happening," Deason
said. "At the moment we have quite a small
sample. So we really can make it a lot more
robust with getting more fields with Hubble."
The Andromeda observations only cover a
very small "keyhole view" of the sky.
The team's goal is to put together a clearer
picture of the Milky Way's formation history.
By knowing the orbits and motions of many
halo stars it will also be possible to calculate
an accurate mass for the galaxy. "Until now,

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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what we have been missing is the stars'
tangential motion, which is a key component.
The tangential motion will allow us to better
measure the total mass distribution of the
galaxy, which is dominated by dark matter.
By studying the mass distribution, we can see
whether it follows the same distribution as
predicted in theories of structure formation,"
Deason said.
The Hubble study will appear in an upcoming
issue of the Astrophysical Journal.
The science team consists of A. Deason and
P. Guhathakurta of UCO/Lick Observatory,
University of California, Santa Cruz, Calif.,
The star could be as old as 14.5 billion years
and R.P. van der Marel, S.T. Sohn, and T.M. (plus or minus 0.8 billion years), which at first
Brown of the Space Telescope Science Institute, glance would make it older than the universe's
Baltimore, Md. f
calculated age of about 13.8 billion years, an
obvious dilemma.
But earlier estimates from observations
dating back to 2000 placed the star as old as
16 billion years. And this age range presented
a potential dilemma for cosmologists. "Maybe
the cosmology is wrong, stellar physics is
wrong, or the star's distance is wrong," Bond
(NASA/STScI) A team of astronomers using said. "So we set out to refine the distance."
The new Hubble age estimates reduce the
NASA's Hubble Space Telescope has taken an
important step closer to finding the birth range of measurement uncertainty, so that
certificate of a star that's been around for a the star's age overlaps with the universe's
age, as independently determined by the
very long time.
"We have found that this is the oldest known rate of expansion of space, an analysis of the
star with a well-determined age," said Howard microwave background from the big bang, and
Bond of Pennsylvania State University in measurements of radioactive decay.
This "Methuselah star," cataloged as HD
University Park, Pa., and the Space Telescope
140283, has been known about for more than
Science Institute in Baltimore, Md.
a century because of its fast motion across
the sky. The high rate of motion is evidence
that the star is simply a visitor to our stellar
neighborhood. Its orbit carries it down through
the plane of our galaxy from the ancient halo
of stars that encircle the Milky Way, and will
eventually slingshot back to the galactic halo.
This conclusion was bolstered by the 1950s
astronomers who were able to measure a
deficiency of heavier elements in the star
as compared to other stars in our galactic
neighborhood. The halo stars are among the
first inhabitants of our galaxy and collectively

Hubble Finds Birth
Certificate of Oldest
Known Star
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represent an older population from the stars,
like our Sun, that formed later in the disk. This
means that the star formed at a very early time
before the universe was largely "polluted" with
heavier elements forged inside stars through
nucleosynthesis. (The Methuselah star has an
anemic 1/250th as much of the heavy element
content of our Sun and other stars in our solar
neighborhood.)
The star, which is at the very first stages of
expanding into a red giant, can be seen with
binoculars as a 7th-magnitude object in the
constellation Libra.
Hubble's observational prowess was used to
refine the distance to the star, which comes
out to be 190.1 light-years. Bond and his
team performed this measurement by using
trigonometric parallax, where an apparent
shift in the position of a star is caused by a
change in the observer's position. The results
are published in the March 1 issue of the
Astrophysical Journal Letters.

The parallax of nearby stars can be
measured by observing them from opposite
points in Earth's orbit around the Sun. The
star's true distance from Earth can then be
precisely calculated through straightforward
triangulation.
Once the true distance is known, an exact
value for the star's intrinsic brightness can
be calculated. Knowing a star's intrinsic
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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.
brightness is a fundamental prerequisite to
estimating its age.
Before the Hubble observation, the European
Space Agency's Hipparcos satellite made a
precise measurement of the star's parallax,
but with an age measurement uncertainty of
2 billion years. One of Hubble's three Fine
Guidance Sensors measured the position of
the Methuselah star. It turns out that the star's
parallax came out to be virtually identical to
the Hipparcos measurements. But Hubble's
precision is five times better than that of
Hipparcos. Bond's team managed to shrink
the uncertainty so that the age estimate was
five times more precise.
With a better handle on the star's brightness
Bond's team refined the star's age by applying
contemporary theories about the star's burn
rate, chemical abundances, and internal
structure. New ideas are that leftover helium
diffuses deeper into the core and so the
star has less hydrogen to burn via nuclear
fusion. This means it uses fuel faster and that
correspondingly lowers the age.
Also, the star has a higher than predicted
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oxygen-to-iron ratio, and this too lowers the age.
Bond thinks that further oxygen measurement
could reduce the star's age even more, because
the star would have formed at a slightly later
time when the universe was richer in oxygen
abundance. Lowering the upper age limit
would make the star unequivocally younger
than the universe.
"Put all of those ingredients together and
you get an age of 14.5 billion years, with a
residual uncertainty that makes the star's
age compatible with the age of the universe,"
said Bond. "This is the best star in the sky to
do precision age calculations by virtue of its
closeness and brightness."
This Methuselah star has seen many changes
over its long life. It was likely born in a primeval
dwarf galaxy. The dwarf galaxy eventually was
gravitationally shredded and sucked in by the
emerging Milky Way over 12 billion years ago.
The star retains its elongated orbit from
that cannibalism event. Therefore, it's just
passing through the solar neighborhood at a
rocket-like speed of 800,000 miles per hour.
It takes just 1,500 years to traverse a piece of
sky with the angular width of the full Moon.
The star's proper motion angular rate is so fast
(0.13 milliarcseconds an hour) that Hubble
could actually photograph its movement in
a few hours. f

Gravitational Lens
Creates Cartoon of
Space Invader

(NASA/JPL) The gravitational field
surrounding this massive cluster of galaxies,
Abell 68, acts as a natural lens in space to
brighten and magnify the light coming from
very distant background galaxies.
Like a funhouse mirror, lensing creates
a fantasy landscape of arc-like images and
mirror images of background galaxies. The
foreground cluster is 2 billion light-years away,
and the lensed images come from galaxies far
behind it.
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In this photo, the image of a spiral galaxy
at upper left has been stretched and mirrored
into a shape similar to that of a simulated alien
from the classic 1970s computer game Space
Invaders! A second, less distorted image of
the same galaxy appears to the left of the large,
bright elliptical galaxy.
In the upper right of the photo is another
striking feature of the image that is unrelated
to gravitational lensing. What appears to
be purple liquid dripping from a galaxy is a
phenomenon called ram-pressure stripping.
The gas clouds within the galaxy are being
stripped out and heated up as the galaxy passes
through a region of denser intergalactic gas.
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This image was taken in infrared light by
Hubble's Wide Field Camera 3, and combined
with near-infrared observations from Hubble's
Advanced Camera for Surveys.
The image is based in part on data spotted
by Nick Rose in the Hubble's Hidden Treasures
image processing competition. f

Tiny Planet System
(NASA/ARC) NASA's Kepler mission
scientists have discovered a new planetary
system that is home to the smallest planet
yet found around a star similar to our sun.
The planets are located in a system called
Kepler-37, about 210 light-years from Earth
in the constellation Lyra. The smallest planet,
Kepler-37b, is slightly larger than our moon,
measuring about one-third the size of Earth.
It is smaller than Mercury, which made its
detection a challenge.
The moon-size planet and its two companion
planets were found by scientists with NASA's
Kepler mission to find Earth-sized planets in
or near the "habitable zone," the region in a
planetary system where liquid water might
exist on the surface of an orbiting planet.
However, while the star in Kepler-37 may be
similar to our sun, the system appears quite
unlike the solar system in which we live.
Astronomers think Kepler-37b does not have
an atmosphere and cannot support life as we
know it. The tiny planet almost certainly is
rocky in composition. Kepler-37c, the closer
neighboring planet, is slightly smaller than
Venus, measuring almost three-quarters the
size of Earth. Kepler-37d, the farther planet,
is twice the size of Earth.
The first exoplanets found to orbit a normal
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Friends of The
CSN Planetarium

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

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year large credit, free
		
admission for Friend & all guests.
star were giants. As technologies have advanced,
smaller and smaller planets have been found,
and Kepler has shown even Earth-size exoplanets
are common.
"Even Kepler can only detect such a tiny world
around the brightest stars it observes," said
Jack Lissauer, a planetary scientist at NASA's
Ames Research Center in Moffett Field, Calif.
"The fact we've discovered tiny Kepler-37b
suggests such little planets are common, and
more planetary wonders await as we continue
to gather and analyze additional data."
Kepler-37's host star belongs to the same
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The artist's concept depicts the new planet
dubbed Kepler-37b. The planet is slightly
larger than our moon, measuring about onethird the size of Earth. Kepler-37b orbits its
host star every 13 days at less than one-third
the distance Mercury is to the sun. [ NASA/
Ames/JPL-Caltech]

class as our sun, although it is slightly cooler
and smaller. All three planets orbit the star at
less than the distance Mercury is to the sun,
suggesting they are very hot, inhospitable
worlds. Kepler-37b orbits every 13 days at
less than one-third Mercury's distance from
the sun. The estimated surface temperature
of this smoldering planet, at more than 800° F
(700 Kelvins), would be hot enough to melt the
zinc in a penny. Kepler-37c and Kepler-37d,
orbit every 21 days and 40 days, respectively.
"We uncovered a planet smaller than any in
our solar system orbiting one of the few stars
that is both bright and quiet, where signal
detection was possible," said Thomas Barclay,
Kepler scientist at the Bay Area Environmental
Research Institute in Sonoma, Calif., and lead
author of the new study published in the
journal Nature. "This discovery shows close-in
planets can be smaller, as well as much larger,
than planets orbiting our sun."
The research team used data from NASA's
Kepler space telescope, which simultaneously
and continuously measures the brightness of
more than 150,000 stars every 30 minutes.
When a planet candidate transits, or passes, in
front of the star from the spacecraft's vantage
point, a percentage of light from the star is
blocked. This causes a dip in the brightness of
the starlight that reveals the transiting planet's
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size relative to its star.
The size of the star must be known in order
to measure the planet's size accurately. To
learn more about the properties of the star
Kepler-37, scientists examined sound waves
generated by the boiling motion beneath the
surface of the star. They probed the interior
structure of Kepler-37's star just as geologists
use seismic waves generated by earthquakes
to probe the interior structure of Earth. The
science is called asteroseismology.
The sound waves travel into the star and
bring information back up to the surface. The
waves cause oscillations that Kepler observes as
a rapid flickering of the star's brightness. Like
bells in a steeple, small stars ring at high tones
while larger stars boom in lower tones. The
barely discernible, high-frequency oscillations
in the brightness of small stars are the most
difficult to measure. This is why most objects
previously subjected to asteroseismic analysis
are larger than the sun.
With the very high precision of the Kepler
instrument, astronomers have reached a new
milestone. The star Kepler-37, with a radius
just three-quarters of the sun, now is the
smallest bell in the asteroseismology steeple.
The radius of the star is known to 3 percent
accuracy, which translates to exceptional
accuracy in the planet's size.
Ames is responsible for Kepler's ground
system development, mission operations, and
science data analysis. NASA's Jet Propulsion
Laboratory in Pasadena, Calif., managed Kepler
mission development.
Ball Aerospace & Technologies Corp. in
Boulder, Colo., developed the Kepler flight
system and supports mission operations
with the Laboratory for Atmospheric and
Space Physics at the University of Colorado
in Boulder.
The Space Telescope Science Institute in
Baltimore archives, hosts and distributes
Kepler science data. Kepler is NASA's tenth
Discovery Mission and was funded by NASA's
Science Mission Directorate at the agency's
headquarters in Washington. f
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Month in
History
May
1: Boulder Dam completed, 1935
1: Supernova discovered from China in 1006.
1: In 1949, Gerard Kuiper discovered a moon
of Neptune he named Nereid.
4: In 1988, the Pepcon rocket fuel plant in
Henderson, NV, exploded, rattling Las Vegas
with a Richter 3.5 shock wave.
5: The launch of Mercury 3 with a Redstone
rocket in 1961. The Freedom 7 capsule
carried Alan Shepard, on a suborbital trip
into space that lasted about 15 minutes.
8: The Spanish explorer Hernando de Soto
was the first European to navigate through
the Mississippi Delta to discover the
Mississippi River in 1541 near the present
site of Memphis.
8: The first color, transatlantic television
transmission was accomplished with the
Telstar 2 satellite in 1963.
9: The Japanese launched Hayabusa on this
date in 2003. It was the first unmanned
spacecraft designed to return materials from
the surface of an asteroid. It rendezvoused
with asteroid 25143 Itokawa in 2005 and
completed its return mission in 2010.
9: Admiral Richard Byrd became the first
person to complete an aerial crossing of the
North Pole in 1926. He made the round
trip flight from Spitzbergen Island in a
three-engined Fokker aircraft.
10: On this date in 1869 from Promontory
Summit northwest of Ogden, Utah, a
single telegraphed word, “done,” signaled
to the nation the completion of the first
transcontinental railroad.
11: Albert Einstein’s General Theory of
Relativity was presented for the first time
in Germany in 1916.
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14: In 1908, Wilbur Wright flew with the
first airplane passenger, Charles Furnas,
in North Carolina. Furnas was the Wright
brothers' mechanic.
14: The Skylab 1 mission put the first US
space station in orbit in 1973 . Damage
to the solar panels and thermal shield
during launch delayed the occupation of
the station. Skylab was launched with a
Saturn V rocket similar to that used in the
Apollo moon missions.
17: The English astronomer Joseph Lockyer,
who discovered helium in the spectrum
of the sun in 1868 (27 years before it was
found on the earth), was born on this date
in 1836.
20: The Portuguese navigator Vasco da Gama
was the first to demonstrate a sea route to
India around the southern tip of Africa
in 1498.
22: Apollo 10 lunar module descends to 50,000
feet above the lunar surface in 1969.
24: Aurora 7, the second orbital mission of
the Mercury program was launched on this
date for a three orbit mission. Pilot Scott
Carpenter was the first to demonstrate
that astronauts could safely eat and drink
in space.
25: President John F. Kennedy, in 1961, declared
the national goal of landing a man on the
moon and returning him safely to earth
before the end of the decade.
29: One aspect of Einstein’s General Theory of
Relativity was tested during a British solar
eclipse expedition in 1919. The gravitational
field of the sun was demonstrated to bend
starlight passing near the sun as predicted. 

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

May

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

Planet
Constellation
Transit
Pluto
Sagittarius
5:54 am (34°)
Ceres
Auriga
5:19 pm (83°)
Eris
Cetus
12:46 pm (51°)
MakeMake Coma Berenices 11:46 pm (81°)
All times are Pacific Daylight time. Rise and Haumea Boötes
1:01 am (72°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is too close in direction to Eris ("EE-ris"), MakeMake (mah-keh-mahthe sun to be seen. Superior conjunction keh) and Haumea, like most Plutoids, require a
on the far side of the sun will occur on professional sized telescope. Transit times and
May 11. It will be visible in the evening altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
sky next month.
appear slightly lower in the sky from Reno. f
Venus. Venus is too close in direction to the
sun to be seen for most of the month. It
The Moon
will return to the evening sky at the end
Each day the moon rises about one hour
of the month becoming more prominent
later
than the day before. The New Moon (not
next month. Superior conjunction on the
visible) is in the direction of the sun and rises
far side of the sun occurred on March 28.
and sets with the sun. The first quarter moon
Mars. Mars, in Aries this month, is too close rises at about noon and sets near midnight.
in direction to the sun to be visible. It will The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
return to the morning sky next month.
last quarter moon rises near midnight and
Jupiter. Jupiter, in Taurus near the Hyades sets near noon. Perigee is when the moon is
star cluster, is low in the southwest in the closest to the earth and apogee is when it is
early evening. It is setting shortly after the farthest. The distance varies by ±6% from
sun. Conjunction on the far side of the the average.
sun will occur on June 19.
Last quarter May 2
9:37 pm pdt
Saturn. Saturn, moving from Libra into
New Moon May 9
5:28 pm
Virgo, is high in the southern sky in the late
First quarter May 17
9:35 pm
evening. Opposition occurred on April 28
Full Moon
May 25
9:25 pm
when it was rising at sunset.
Last quarter May 31
11:58 am
Uranus. Uranus, in Pisces, is rising shortly
before the sun. Conjunction with the sun
occurred on March 28.

Perigee
Apogee
Perigee

Apr. 27
May 13
May 25

12:49 pm pdt
6:32 am
6:46 pm

Neptune. Neptune, in Aquarius, is low in the
There will be a penumbral eclipse of the moon
eastern sky in the early morning. It rises
on the evening of May 25. Observers will not
a little south of east about an hour and a
be able to detect any change in appearance as
half after Uranus.
the moon will just graze the outer part of the
earth's shadow. f
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2013
The Sun

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

Las Vegas

Sunrise
5:47 am pdt
5:44
5:41
5:38
5:36
5:33
5:31
5:29
5:28
5:26
5:25

Sunset
7:28 pm pdt
7:31
7:34
7:36
7:39
7:41
7:43
7:46
7:48
7:50
7:52
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The Sun

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

Meteor Shower
On the night of May 4/5, the Eta Aquarid
meteor shower will reach its peak. At its peak,
this shower typically produces about 10-15
meteors per hour. This is not a particularly
rich shower. The nearly full moon not interfere
with observing this shower as it in the sky all
night. Adding sporadic meteors that are not
part of the shower, the typical observer can
usually expect about 20 meteors per hour
during this shower.
Shower meteors are caused by particle
entering the earth's atmosphere on paths
parallel to each other. While these meteors
can be seen anywhere in the sky, there paths
trace back to a common direction making
them appear to radiate outward from this
"vanishing point."
Sporadic meteors are the random meteors
that occur all of the time. They can be seen
anywhere in the sky traveling any direction.
On the average, about 10 sporadic meteors
can be seen each hour on any night of the year.
The particles from this shower are associated
with Comet Halley. They follow the same path
as the comet and are thought to be material
ejected from the comet. As seen in the sky,
the meteors seem to radiate outward from
a point near the star Eta Aquarii, giving the
name to the shower.
In the Fall, the Orionid shower is caused by

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

Reno

Sunrise
6:00 am pdt
5:56
5:53
5:50
5:47
5:44
5:42
5:39
5:37
5:36
5:34

Sunset
7:53 pm pdt
7:56
7:59
8:02
8:05
8:08
8:10
8:13
8:15
8:18
8:20

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

the same stream as the earth crosses it again
in five months.
The best conditions for observing meteors
are found by traveling away from the city
where the sky is dark. More meteors are seen
after midnight when you are on the leading
side of the earth as it travels around the sun.
When possible, observe meteors at times
when the moon is below the horizon. The
moon provides additional light in the sky that
can impede meteor viewing.
This year, the best viewing period will be well
after midnight as the radiant point rises a short
while before the beginning of astronomical
twilight a little after 3 am.
Astronomical twilight is when the sun is 18°
below the horizon. There is no significant dawn
visible. Nautical twilight is when the sun is
12° below the horizon and dawn is visible in
the east, but the brighter stars are still easily
seen. In early May, this occurs a little before
5 am. Civil twilight occurs when the sun is
6° below the horizon (about 5:15 am) and no
stars are easily visible. Civil twilight is bright
enough to preclude artificial lighting.
While meteors can be seen anywhere in the
sky during the shower, the meteors are more
easily viewed near the overhead point. With
this shower, the greatest numbers are likely to
be viewed in the early morning hours before
dawn when the radiant point for the shower
is high in the southern sky. 

Now Playing
In Las Vegas

In Reno

Astronaut

All Shows
TM

Origins of Life
Molecularium
Seasonal Stargazing
all in Digistar 5TM

in SciDome

Call for Titles
or visit

http://planetarium.unr.edu/

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: Dr. Jason Geddes - Chair, Kevin Page - Vice Chair,
Dr. Andrea Anderson, Robert Blakely, Cedric Crear, Dr. Mark Doubrava,
Ronald Knecht, James Dean Leavitt, Kevin Melcher, Dr. Jack Lund Schofield,
Allison Stephens, 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

