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Martian Landscape
with Rock Rows and
Mount Sharp

(NASA/JPL)
This landscape scene
photographed by NASA's Curiosity Mars
rover shows rows of rocks in the foreground
and Mount Sharp on the horizon. Curiosity's
Navigation Camera (Navcam) took the
component images for this mosaic during a
pause in driving on the 548th Martian day,
or sol, of the rover's work on Mars (February
19, 2014). The Sol 548 drive covered 328 feet
(100 meters).
Images taken from orbit and used in planning
the rover's route toward lower slopes of Mount
Sharp had piqued researchers interest in the
striations on the ground that are formed by
these rows of rocks. This particular outcrop
is called "Junda." Similar striations are
apparent on other patches of ground along
the planned route.
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The view is centered toward south-southeast
and spans about 160 degrees. It is presented
as a cylindrical projection.
NASA's Jet Propulsion Laboratory, a division
of the California Institute of Technology,
Pasadena, manages the Mars Science
Laboratory Project for NASA's Science Mission
Directorate, Washington. JPL designed and
built the project's Curiosity rover and the
rover's Navcam. f

The rows of rocks just to the right of the fresh
wheel tracks in this view are an outcrop called
"Junda." This view is looking toward the
east-northeast.
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Spiral Galaxy Spills
Blood And Guts
(NASA/ESA) This new Hubble image shows
spiral galaxy ESO 137-001, framed against
a bright background as it moves through
the heart of galaxy cluster Abell 3627. This
cluster is violently ripping the spiral’s entrails
out into space, leaving bright blue streaks as
telltale clues to this cosmic crime.
This new
Hubble image
shows ESO
137-001, a
galaxy located
in the southern
constellation
of Triangulum
Australe (The
Southern
Triangle), a
delicate and
beautiful spiral
galaxy, but
with a secret.
This image
not
only
captures the
galaxy and
its backdrop
in stunning
detail, but also
something more dramatic, intense blue streaks
streaming outwards from the galaxy, seen
shining brightly in ultraviolet light.
These streaks are actually hot young stars,
encased in wispy streams of gas that are being
torn away from the galaxy by its surroundings
as it moves through space. This violent galactic
disrobing is due to a process known as ram
pressure stripping, a drag force felt by an
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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object moving through a fluid. The fluid in
question here is superheated gas, which lurks
at the centres of galaxy clusters.
This image also shows other telltale signs of
this process, such as the curved appearance of
the disc of gas and dust, a result of the forces
exerted by the heated gas. The cluster's drag
may be strong enough to bend ESO 137-001,
but in this cosmic tug-of-war the galaxy's
gravitational pull is strong enough to hold on to
the majority of its dust, although some brown
streaks of dust
displaced by
the stripping
are visible.
Studying
ram pressure
stripping helps
astronomers
to
better
understandthe
mechanisms
that drive the
evolution of
galaxies. For
example, it
will leave this
galaxy with
very little of the
cold gas that is
essential for
star formation,
rendering the
galaxy effectively incapable of forming new
stars.
ESO 137-001 is part of the Norma Cluster,
a cluster of galaxies near the centre of the
Great Attractor, a region of space that earned
its name by being so massive, and having a
gravitational pull so strong, that it is pulling
entire galaxy clusters towards it. This region
is located around 200 million light-years from
our galaxy, the Milky Way. Both our galaxy
and its home group, the Local Group, are
slowly being hauled towards this mysterious
region. Hubble also imaged ESO 137-001's
neighbour, ESO 137-002, which is also known
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to have a hot tail of gas extending outwards
into space (potw1302).
Despite being relatively close by cosmic
standards, catching even a glimpse of the
Norma Cluster is no mean feat. Observed
from Earth, the cluster lies close to the plane
of the Milky Way and is obscured by a thick
smog of cosmic dust. But Hubble is up to the
challenge, using new data from Hubble's Wide
Field Camera 3 (WFC3).
As with most images from Hubble, this is
not just a pretty picture; it tells us a great deal
about the harsh environment at the heart of
a galaxy cluster, and the fate of galaxies like
ESO 137-001 that find passage through it.
A version of this image was submitted to the
Hubble's Hidden Treasures image processing
competition by contestant Serge Meunier. f

Hubble Watches Stars'
Clockwork Motion in
Nearby Galaxy

(NASA/STScI) Using the sharp-eyed NASA
Hubble Space Telescope, astronomers have for the
first time precisely measured the rotation rate
of a galaxy based on the clock-like movement
of its stars.
According to their
analysis, the central part
of the neighboring galaxy,
called the Large Magellanic
Cloud (LMC), completes a
rotation every 250 million
years. Coincidentally,
it takes our Sun the
same amount of time to
complete a rotation around
the center of our Milky
Way galaxy.
The Hubble team,
composed of Roeland
van der Marel of the Space
Telescope Science Institute,
and Nitya Kallivayalil of the
University of Virginia in
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Charlottesville,Va., used Hubble to measure the
average motion of hundreds of individual stars
in the LMC, located 170,000 light-years away.
Hubble recorded the stars' slight movements
over a seven-year period.
Disk-shaped galaxies, like the Milky Way
and the LMC, generally rotate like a carousel.
Hubble's precision tracking offers a new way to
determine a galaxy's rotation by the "sideways"
proper motion of its stars, as seen in the plane
of sky. Astronomers have long measured the
sideways motions of nearby celestial objects,
but this is the first time that the precision
has become sufficient to see another distant
galaxy rotate.
For the past century astronomers have
calculated galaxy rotation rates by observing a
slight shift in the spectrum, called the Doppler
effect, of its starlight. On one side of a galaxy's
spinning stellar disk, the stars swinging in the
direction of Earth will show a spectral blueshift
(the compression of light waves due to motion
toward the observer). Stars swinging away
from Earth on the opposite side of a galaxy
will show a spectral redshift (the stretching
of light to redder wavelengths due to motion
away from the observer).
The newly measured Hubble sideways
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motions and the Doppler motions measured
previously each provide complementary
information about the LMC's rotation rate. By
combining the results, the Hubble team for the
first time obtained a fully three-dimensional
view of stellar motions in another galaxy.
"Determining a galaxy's rotation by
measuring its instantaneous back and forth
motions doesn't allow one to actually see
things change over time," said van der Marel,
the lead author on a paper in the February 1
issue of the Astrophysical Journal describing
and interpreting the results. "By using Hubble
to study the stars' motions over several years,
we can actually for the first time see a galaxy
rotate in the plane of the sky."
Kallivayalil, who led the data analysis,
added: "Studying this nearby galaxy by
tracking the stars' movements gives us a better
understanding of the internal structure of disk
galaxies. Knowing a galaxy's rotation rate
offers insight into how a galaxy formed, and
it can be used to calculate its mass."
Hubble is the only telescope that can make
this kind of observation because of its sharp
resolution, its image stability, and its 24 years
in space. "If we imagine a human on the
Moon," van der Marel explained, "Hubble's
precision would allow us to determine the
speed at which the person's hair grows."
"This precision is crucial, because the apparent
stellar motions are so small because of the
galaxy's distance," he said. "You can think of
the LMC as a clock in the sky, on which the
hands take 250 million years to make one
revolution. We know the clock's hands move,
but even with Hubble we need to stare at them

The Astronomical
Society of Nevada

The ASN normally meets on the 2nd
Tuesday of each month at 6:00 pm at
the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/
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for several years to see any movement."
The research team used Hubble's Wide Field
Camera 3 and Advanced Camera for Surveys
to observe stars in 22 fields spread across the
vast disk of the LMC, which appears in the
southern night sky as an object about 20
times the angular diameter of the full moon.
Arrows on the accompanying image show
the predicted motion over the next 7 million
years, based on the Hubble measurements.
Each field was chosen to contain not only
dozens of LMC stars, but also a background
quasar, a brilliant beacon of light powered by a
black hole in the core of a distant active galaxy.
The astronomers needed the quasars as fixed
background reference points to measure the
extremely subtle motion of the LMC stars.
This measurement is the culmination of
ongoing work with Hubble by van der Marel
and another team to refine the LMC's rotation
rate. Van der Marel began analyzing the
galaxy's rotation in 2002 by creating detailed
predictions, now confirmed by Hubble, of
what the rotation should look like.
"The LMC is a very important galaxy because
it is very near to our Milky Way," he said.
"Studying the Milky Way is very hard because
everything you see is spread all over the sky.
It's all at different distances, and you're sitting
in the middle of it. Studying structure and
rotation is much easier if you view a nearby
galaxy from the outside."
"Because the LMC is so nearby, it is a
benchmark for studies of stellar evolution
and populations. For this, it's important to
understand the galaxy's structure," Kallivayalil
said. "Our technique for measuring the galaxy's
rotation rate using fully three-dimensional
motions is a new way to shed light on that
structure. It opens a new window to our
understanding of how stars in galaxies move."
In addition to the LMC's own rotation, it
is also moving around the Milky Way as a
whole. In earlier science papers, the team and
its collaborators used Hubble data to show
that the LMC moves faster around the Milky
Way than previously believed. This research
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has revised our understanding of how many
times these neighboring galaxies might have
met and interacted in the past.
The team next plans to use Hubble to measure
the stellar motions in the LMC's diminutive
cousin, the Small Magellanic Cloud, using the
same technique. The galaxies are interacting,
and that study should also yield improved
insight into how the galaxies are moving around
each other and around the Milky Way. f

Supernova In Nearby
Galaxy M82
(NASA/STScI) This is a Hubble Space
Telescope composite image of a supernova
explosion designated SN 2014J in the galaxy
M82. At a distance of approximately 11.5
million light-years from Earth it is the closest
supernova of its type discovered in the past
few decades. The explosion is categorized as
a Type Ia supernova, which is theorized to
be triggered in binary systems consisting of
a white dwarf and another star, which could
be a second white dwarf, a star like our Sun,
or a giant star.
Astronomers using
a g ro u n d - b a s e d
telescope discovered
the explosion on
January 21, 2014. This
Hubble photograph
was taken on January
31, as the supernova
approached its peak
brightness.TheHubble
data are expected to
help astronomers
refine distance
measurements to
Type Ia supernovae.
In addition, the
observations could
yield insights into
what kind of stars
were involved in
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the explosion. Hubble's ultraviolet-light
sensitivity will allow astronomers to probe the
environment around the site of the supernova
explosion and in the interstellar medium of
the host galaxy.
Because of their consistent peak brightness,
Type Ia supernovae are among the best tools
to measure distances in the universe. They
were fundamental to the 1998 discovery of
the mysterious acceleration of the expanding
universe. A hypothesized repulsive force,
called dark energy, is thought to cause the
acceleration.
The January 31 image, shown here as an inset,
was taken in visible light with Hubble's Wide
Field Camera 3. This image was superimposed
into a photo mosaic of the entire galaxy taken
in 2006 with Hubble's Advanced Camera for
Surveys.
Among the other major NASA space-based
observatories used in the M82 viewing
campaign are Spitzer Space Telescope, Chandra
X-ray Observatory, Nuclear Spectroscopic
Telescope Array (NuSTAR), Fermi Gammaray Space Telescope, Swift Gamma-Ray Burst
Explorer, and the Stratospheric Observatory
for Infrared Astronomy (SOFIA). f
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Hubble Witnesses an
Asteroid Mysteriously
Disintegrating
(NASA/STScI) NASA's Hubble Space
Telescope has photographed the never-beforeseen breakup of an asteroid into as many as
10 smaller pieces.
Though fragile comet nuclei have been seen
falling apart as they near the Sun, nothing like
this breakup has ever before been observed
in the asteroid belt.
"This is a rock. Seeing it fall apart before
our eyes is pretty amazing," said David Jewitt
of UCLA, who led the astronomical forensics
investigation.
The crumbling asteroid, designated P/2013
R3, was first noticed as an anomalous, fuzzylooking object on September 15, 2013, by the
Catalina and Pan-STARRS sky surveys. A
follow-up observation on October 1 with the
W. M. Keck Observatory on the summit of
Mauna Kea, Hawaii revealed three co-moving
bodies embedded in a dusty envelope that is
nearly the diameter of Earth.
"Keck showed us that this thing was worth
looking at with Hubble," Jewitt said. With its
superior resolution, Hubble observations soon
showed that there were really 10 embedded

objects, each with comet-like dust tails. The
four largest rocky fragments are up to 200
yards in radius, about twice the length of a
football field.
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The Hubble data showed that the fragments
are drifting away from each other at a leisurely
one mile per hour, slower than the speed of a
strolling human. The asteroid began coming
apart early last year, but new pieces continue
to emerge in the most recent images.
This makes it unlikely that the asteroid is
disintegrating because of a collision with
another asteroid, which would be instantaneous
and violent by comparison to what has been
observed. Some of the debris from such a
high-velocity smashup would also be expected
to travel much faster than observed.
Nor is the asteroid coming unglued due
to the pressure of interior ices warming and
vaporizing. The asteroid is too cold for ices to
significantly sublimate, and it has presumably
maintained its nearly 300-million-mile
distance from the Sun for much of the age of
the solar system.
This leaves a scenario in which the asteroid
is disintegrating due to a subtle effect of
sunlight, which causes the rotation rate to
slowly increase. Eventually, its component
pieces, like grapes on a stem, gently pull apart
due to centrifugal force. The possibility of
disruption by this so-called YORP torque has
been discussed by scientists for several years
but, so far, never reliably observed.
For this to happen, P/2013 R3 must have
a weak, fractured interior, probably as the
result of numerous, ancient, non-destructive
collisions with other asteroids. Most small
asteroids, in fact, are thought to have been
severely damaged in this way, giving them a
"rubble pile" internal structure. P/2013 R3
itself is probably the product of collisional
shattering of a bigger body some time in the
last billion years.
With the previous discovery of an active
asteroid spouting six tails (P/2013 P5),
astronomers are seeing more circumstantial
evidence that the pressure of sunlight may
be the primary force that disintegrates small
asteroids (less than a mile across) in the solar
system.
The asteroid's remnant debris, weighing in
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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.
at 200,000 tons, will in the future provide a
rich source of meteoroids. Most will eventually
plunge into the Sun but a small fraction of
the debris may one day hit the Earth to blaze
across the sky as meteors. f

First Direct
Measurement of
Distant Black Hole's
Spin
(NASA/CXC) Multiple images of a distant
quasar are visible in this combined view from
NASA's Chandra X-ray Observatory and the
Hubble Space Telescope. The Chandra data,
along with data from ESA's XMM-Newton,
were used to directly measure the spin of the
supermassive black hole powering this quasar.
This is the most distant black hole where such
a measurement has been made, as reported
in our press release.
Gravitational lensing by an intervening
elliptical galaxy has created four different
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images of the quasar, shown by the Chandra
data in pink. Such lensing, first predicted by
Einstein, offers a rare opportunity to study
regions close to the black hole in distant
quasars, by acting as a natural telescope and
magnifying the light from these sources. The
Hubble data in red, green and blue shows the
elliptical galaxy in the middle of the image,
along with other galaxies in the field.
The quasar is known as RX J1131-1231 (RX
J1131 for short), located about 6 billion light
years from Earth. Using the gravitational lens,
a high quality X-ray spectrum, that is, the
amount of X-rays seen at different energies,
of RX J1131 was obtained.
The X-rays are produced when a swirling
accretion disk of gas and dust that surrounds
the black hole creates a multimillion-degree
cloud, or corona near the black hole. X-rays
from this corona reflect off the inner edge of the
accretion disk. The reflected X-ray spectrum
is altered by the strong gravitational forces
near the black hole. The larger the change
in the spectrum, the closer the inner edge of
the disk must be to the black hole.
The authors of the new study found that the

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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X-rays are coming from a region in the disk
located only about three times the radius of
the event horizon, the point of no return for
infalling matter. This implies that the black
hole must be spinning extremely rapidly to
allow a disk to survive at such a small radius.
This result is important because black holes
are defined by just two simple characteristics:
mass and spin. While astronomers have long
been able to measure black hole masses very
effectively, determining their spins have been
much more difficult.
These spin measurements can give researchers
important clues about how black holes grow
over time. If black holes grow mainly from
collisions and mergers between galaxies they
should accumulate material in a stable disk,
and the steady supply of new material from
the disk should lead to rapidly spinning black
holes. In contrast if black holes grow through
many small accretion episodes, they will
accumulate material from random directions.
Like a merry go round that is pushed both
backwards and forwards, this would make
the black hole spin more slowly.
The discovery that space-time at the black
hole's event horizon is spinning at over half
the speed of light suggests that RX J1131,
observed at a distance of six billion light
years, corresponding to an age about 7.7
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billion years after the Big Bang, has grown
via mergers, rather than pulling material in
from different directions.
These results were published online in the
journal Nature. The lead author is Rubens
Reis of the University of Michigan. His coauthors are Mark Reynolds and Jon M. Miller,
also of Michigan, as well as Dominic Walton
of the California Institute of Technology. f

Planet-forming
Disks Explained by
Magnetism
(NASA/SSC) Astronomers say that magnetic
storms in the gas orbiting young stars may
explain a mystery that has persisted since
before 2006.
Researchers using NASA's Spitzer Space
Telescope to study developing stars have had
a hard time figuring out why the stars give
off more infrared light than expected. The
planet-forming disks that circle the young stars
are heated by starlight and glow with infrared
light, but Spitzer detected additional infrared
light coming from an unknown source.
A new theory, based on three-dimensional
models of planet-forming disks, suggests the
answer: Gas and dust suspended above the
disks on gigantic magnetic loops like those
seen on the sun absorb the starlight and glow
with infrared light.
"If you could somehow stand on one of these
planet-forming disks and look at the star in
the center through the disk atmosphere, you
would see what looks like a sunset," said Neal
Turner of NASA's Jet Propulsion Laboratory.
The new models better describe how planetforming material around stars is stirred up,
making its way into future planets, asteroids
and comets.
While the idea of magnetic atmospheres
on planet-forming disks is not new, this is
the first time they have been linked to the
mystery of the observed excess infrared light.
According to Turner and colleagues, the
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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.
magnetic atmospheres are similar to what
takes place on the surface of our sun, where
moving magnetic field lines spur tremendous
solar prominences to flare up in big loops.
Stars are born out of collapsing pockets in
enormous clouds of gas and dust, rotating as
they shrink down under the pull of gravity. As
a star grows in size, more material rains down
toward it from the cloud, and the rotation
flattens this material out into a turbulent
disk. Ultimately, planets clump together out
of the disk material.
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In the 1980s, the Infrared Astronomical
Satellite mission, a joint project that included
NASA, began finding more infrared light than
expected around young stars. Using data from
other telescopes, astronomers pieced together
the presence of dusty disks of planet-forming
material. But eventually it became clear the
disks alone weren't enough to account for the
extra infrared light, especially in the case of
stars a few times the mass of the sun.
One theory introduced the idea that instead
of a disk, the stars were surrounded by a giant
dusty halo, which intercepted the star's visible
light and re-radiated it at infrared wavelengths.
Then, recent observations from ground-based
telescopes suggested that both a disk and a
halo were needed. Finally, three-dimensional
computer modeling of the turbulence in
the disks showed the disks ought to have
fuzzy surfaces, with layers of low-density gas
supported by magnetic fields, similar to the
way solar prominences are supported by the
sun's magnetic field.
The new work brings these pieces together
by calculating how the starlight falls across the
disk and its fuzzy atmosphere. The result is
that the atmosphere absorbs and re-radiates
enough to account for all the extra infrared light.
"The starlight-intercepting material lies
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not in a halo, and not in a traditional disk
either, but in a disk atmosphere supported
by magnetic fields," said Turner. "Such
magnetized atmospheres were predicted to
form as the disk drives gas inward to crash
onto the growing star."
Over the next few years, astronomers will
further test these ideas about the structure of the
disk atmospheres by using giant ground-based
telescopes linked together as interferometers.
An interferometer combines and processes data
from multiple telescopes to show details finer
than each telescope can see alone. Spectra of
the turbulent gas in the disks will also come
from NASA's SOFIA telescope, the Atacama
Large Millimeter/submillimeter Array (ALMA)
telescope in Chile, and from NASA's James
Webb Space Telescope after its launch in 2018.
JPL manages the Spitzer Space Telescope
mission for NASA's Science Mission
Directorate, Washington. Science operations
are conducted at the Spitzer Science Center
at the California Institute of Technology in
Pasadena. Spacecraft operations are based
at Lockheed Martin Space Systems Company,
Littleton, Colo. Data are archived at the
Infrared Science Archive housed at the Infrared
Processing and Analysis Center at Caltech.
Caltech manages JPL for NASA. 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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Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Pluto
Sagittarius
4:05 am (34°)
Ceres
Virgo
10:38 pm (57°)
Eris
Cetus
10:50 am (51°)
MakeMake Coma Berenices 9:51 pm (81°)
All times are Pacific Daylight time. Rise and Haumea Boötes
11:02 pm (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
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is not visible early in the of Neptune can also be referred to as Plutoids.
month as superior conjunction on the Eris ("EE-ris"), MakeMake (mah-keh-mahfar side of the sun occurred on April 25. keh) and Haumea, like most Plutoids, require a
Mercury will return to the evening sky by professional sized telescope. Transit times and
the middle of May with greatest eastern altitudes (from Las Vegas) are when the object
elongation occurring on May 25.
is at its highest in the southern sky. Each will
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°) occurred on March 22.
Venus will remain in the morning sky
The Moon
through August.
Each day the moon rises about one hour
Mars. Mars, in Virgo, is high in the south in later than the day before. The New Moon (not
the early evening. Opposition occurred visible) is in the direction of the sun and rises
on April 8 when Mars was rising at sunset. and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
Jupiter. Jupiter, in Gemini, is low in the west The full moon is opposite the sun in the sky
in the evening setting a few hours after the and rises at sunset and sets at sunrise. The
sun. Conjunction on the far side of the sun last quarter moon rises near midnight and
will occur on July 24.
sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
Saturn. Saturn, in Libra, is rising in the early farthest. The distance varies by ±6% from
evening. Opposition will occur on May 10 the average.
when Saturn will be rising at sunset. It will
New Moon Apr. 28 11:14 pm pdt
be in the sky all night long.
First quarter May 6
8:15 pm
Uranus. Uranus, in Pisces, is rising in the early
Full Moon
May 14
12:16 pm
morning shortly before the sun. It will be
Last quarter May 21
5:59 am
about 1° north of Venus on May 15. Look
New Moon May 28
11:40 am
for the waning crescent moon to join them
Perigee
Apr. 22
5:28 pm pdt
on the morning of May 25.
Apogee
May 6
3:23 am
Neptune. Neptune, in Aquarius, rises at about
Perigee
May 18
4:59 am
2 am at mid-month. Look for the waning
Apogee
Jun. 2
9:26 pm
crescent moon to rise about 6° to the left
of Neptune on the morning of May 22.
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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
5:48 am pdt
5:45
5:41
5:39
5:36
5:34
5:31
5:29
5:28
5:26
5:25

Sunset
7:28 pm pdt
7:31
7:33
7:36
7:38
7:41
7:43
7:45
7:48
7:50
7:52
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Day
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.

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 waxing crescent moon will
not interfere with observing this shower as
it sets before midnight. 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 particles
entering the earth's atmosphere on paths
parallel to each other. While these meteors
can be seen anywhere in the sky, their 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
5:57
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
8:07
8:10
8:13
8:15
8:18
8:20

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

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 in the south-eastern sky. 
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