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Secrets of the Sun
IBEX: Search for the Edge of the Solar System
Mystery of the Missing Seasons
Show Times:

Seasonal Stargazing

Secrets of the Sun: 7:30 pm Friday & Saturday
IBEX: 6:00 pm Friday & Saturday
with all shows
Missing Seasons: 3:30 pm Saturday
General admission price: $6.00
The Student Observatory
Students, children & seniors: $4.00
Free observing sessions after 7:30 pm
Gift Shop: Fri.: 5 - 9 pm, Sat.: 3 - 9 pm
planetarium shows, weather permitting.
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Bad Astronomy in SciDome
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Show Times:
Hourly from opening. Call for times and
titles for additional programs.
General Admission: $7.00
Children and Seniors: $5.00
Open Monday-Thursday 12 noon - 5 pm
Friday & Saturday 10 am - 9 pm
Sunday 10 am - 5 pm
775-784-4811 Show Info.

Seasonal Stargazing
with some shows

Telescope Viewing
Free observing sessions on the first Friday of each
month at Rancho San Rafael starting 30 minutes
after sunset. Weather permitting.
775-784-4812 Office
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Three Generations of
Rovers

Two spacecraft engineers stand with a group
of vehicles providing a comparison of three
generations of Mars rovers developed at NASA's
Jet Propulsion Laboratory, Pasadena, Calif.
The setting is JPL's Mars Yard testing area.
Front and center is the flight spare for the
first Mars rover, Sojourner, which landed on
Mars in 1997 as part of the Mars Pathfinder
Project. On the left is a Mars Exploration
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Rover Project test rover that is a working sibling
to Spirit and Opportunity, which landed on
Mars in 2004. On the right is a Mars Science
Laboratory test rover the size of that project's
Mars rover, Curiosity, which is on course for
landing on Mars in August 2012.
Sojourner and its flight spare, named Marie
Curie, are 2 feet (65 centimeters) long. The Mars
Exploration Rover Project's rover, including
the "Surface System Test Bed" rover in this
photo, are 5.2 feet (1.6 meters) long. The
Mars Science Laboratory Project's Curiosity
rover and "Vehicle System Test Bed" rover, on
the right, are 10 feet (3 meters) long.
The engineers are JPL's Matt Robinson,
left, and Wesley Kuykendall. The California
Institute of Technology, in Pasadena, operates
JPL for NASA. f
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Hubble Zooms in on a
Magnified Galaxy
(NASA/STScI) Thanks to the presence of a
natural "zoom lens" in space, NASA's Hubble
Space Telescope got a uniquely close-up look at
the brightest "magnified" galaxy yet discovered.
This observation provides a unique
opportunity to study the physical properties

of a galaxy vigorously forming stars when the
universe was only one-third its present age.
A so-called gravitational lens is produced
when space is warped by a massive foreground
object, whether it is the Sun, a black hole, or
an entire cluster of galaxies. The light from
more-distant background objects is distorted,
brightened, and magnified as it passes through
this gravitationally disturbed region.
A team of astronomers led by Jane Rigby
of NASA's Goddard Space Flight Center in
Greenbelt, Md., aimed Hubble at one of the
most striking examples of gravitational lensing,
a nearly 90-degree arc of light in the galaxy
cluster RCS2 032727-132623. Hubble's view of
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
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the distant background galaxy is significantly
more detailed than could ever be achieved
without the help of the gravitational lens.
The results have been accepted for publication
in The Astrophysical Journal, in a paper led
by Keren Sharon of the Kavli Institute for
Cosmological Physics at the University of
Chicago. Professor Michael Gladders and
graduate student Eva Wuyts of the University
of Chicago were also key team members.
The presence of the lens helps
show how galaxies evolved from
10 billion years ago to today. While
nearby galaxies are fully mature
and are at the tail end of their starformation histories, distant galaxies
tell us about the universe's formative
years. The light from those early
events is just now arriving at Earth.
Very distant galaxies are not only
faint but also appear small on the
sky. Astronomers would like to
see how star formation progressed
deep within these galaxies. Such
details would be beyond the reach
of Hubble's vision were it not for
the magnification made possible by
gravity in the intervening lens region.
In 2006 a team of astronomers using the
Very Large Telescope in Chile measured the
arc's distance and calculated that the galaxy
appears more than three times brighter than

onOrbit

2012

Page 5

Evidence For Former
Mars Ocean

previously discovered lensed galaxies. In 2011
astronomers used Hubble to image and analyze
the lensed galaxy with the observatory's Wide
Field Camera 3.
The distorted image of the galaxy is repeated
several times in the foreground lensing cluster,
typical of gravitational lenses. The challenge
for astronomers was to reconstruct what the
galaxy really looked like, were it not distorted
by the cluster's funhouse-mirror effect.
Hubble's sharp vision allowed astronomers
to remove the distortions and reconstruct
the galaxy image as it would normally look.
The reconstruction revealed regions of star
formation glowing like bright Christmas tree
bulbs. These are much brighter than any starformation region in our Milky Way galaxy.
Through spectroscopy, the spreading out
of light into its constituent colors, the team
plans to analyze these star-forming regions
from the inside out to better understand why
they are forming so many stars. 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/

(ESA) ESA's Mars Express has returned strong
evidence for an ocean once covering part of
Mars. Using radar, it has detected sediments
reminiscent of an ocean floor within the
boundaries of previously identified, ancient
shorelines on Mars.
The MARSIS radar was deployed in 2005
and has been collecting data ever since.
Jérémie Mouginot, Institut de Planétologie et
d'Astrophysique de Grenoble (IPAG) and the
University of California, Irvine, and colleagues
have analysed more than two years of data and
found that the northern plains are covered in
low-density material.
"We interpret these as sedimentary deposits,
maybe ice-rich," says Dr. Mouginot. "It is a
strong new indication that there was once an
ocean here."
The existence of oceans on ancient Mars has
been suspected before and features reminiscent
of shorelines have been tentatively identified
in images from various spacecraft. But it
remains a controversial issue.
Two oceans have been proposed: 4 billion
years ago, when warmer conditions prevailed,
and also 3 billion years ago when subsurface
ice melted, possibly as a result of enhanced
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"This adds new pieces of information to the
puzzle but the question remains: where did
all the water go?"
Mars Express continues its investigation. f

geothermal activity, creating outflow channels
that drained the water into areas of low
elevation.
"MARSIS penetrates deep into the ground,
revealing the first 60–80 metres of the planet's
subsurface," says Wlodek Kofman, leader of
the radar team at IPAG. "Throughout all of
this depth, we see the evidence for sedimentary
material and ice."
The sediments revealed by MARSIS are areas
of low radar reflectivity. Such sediments are
typically low-density granular materials that
have been eroded away by water and carried
to their final destination.
This later ocean would however have been
temporary. Within a million years or less, Dr.
Mouginot estimates, the water would have
either frozen back in place and been preserved
underground again, or turned into vapour
and lifted gradually into the atmosphere. "I
don't think it could have stayed as an ocean
long enough for life to form."
In order to find evidence of life, astrobiologists
will have to look even further back in Mars'
history when liquid water existed for much
longer periods.
Nevertheless, this work provides some of
the best evidence yet that there were once
large bodies of liquid water on Mars and is
further proof of the role of liquid water in the
martian geological history.
"Previous Mars Express results about water
on Mars came from the study of images and
mineralogical data, as well as atmospheric
measurements. Now we have the view from
the subsurface radar," says Olivier Witasse,
ESA's Mars Express Project Scientist.

NASA's Kepler
Announces 11
Planetary Systems
Hosting 26 Planets
(NASA/ARC) NASA's Kepler mission has
discovered 11 new planetary systems hosting
26 confirmed planets. These discoveries nearly
double the number of verified planets and triple
the number of stars known to have more than
one planet that transits, or passes in front of,
the star. Such systems will help astronomers
better understand how planets form.
The planets orbit close to their host stars
and range in size from 1.5 times the radius
of Earth to larger than Jupiter. Fifteen are
between Earth and Neptune in size. Further
observations will be required to determine
which are rocky like Earth and which have
thick gaseous atmospheres like Neptune. The
planets orbit their host star once every six to
143 days. All are closer to their host star than
Venus is to our sun.
"Prior to the Kepler mission, we knew of
perhaps 500 exoplanets across the whole sky,"
said Doug Hudgins, Kepler program scientist
at NASA Headquarters in Washington. "Now,
in just two years staring at a patch of sky
not much bigger than your fist, Kepler has
discovered more than 60 planets and more
than 2,300 planet candidates. This tells us that
our galaxy is positively loaded with planets of
all sizes and orbits."
Kepler identifies planet candidates by
repeatedly measuring the change in brightness
of more than 150,000 stars to detect when a
planet passes in front of the star. That passage
casts a small shadow toward Earth and the
Kepler spacecraft.
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Each of the new confirmed planetary systems
contains two to five closely spaced transiting
planets. In tightly packed planetary systems,
the gravitational pull of the planets on each
other causes some planets to accelerate and
some to decelerate along their orbits. The
acceleration causes the orbital period of each
planet to change. Kepler detects this effect by
measuring the changes, or so-called Transit
Timing Variations (TTVs).
Planetary systems with TTVs can be verified
without requiring extensive ground-based
observations, accelerating confirmation
of planet candidates. The TTV detection
technique also increases Kepler's ability to
confirm planetary systems around fainter and
more distant stars.
Five of the systems (Kepler-25, Kepler-27,
Kepler-30, Kepler-31 and Kepler-33) contain
a pair of planets where the inner planet orbits
the star twice during each orbit of the outer
planet. Four of the systems (Kepler-23,
Kepler-24, Kepler-28 and Kepler-32) contain a
pairing where the outer planet circles the star
twice for every three times the inner planet
orbits its star.
"These configurations help to amplify the
gravitational interactions between the planets,
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similar to how my sons kick their legs on a
swing at the right time to go higher," said
Jason Steffen, the Brinson postdoctoral fellow
at Fermilab Center for Particle Astrophysics
in Batavia, Ill., and lead author of a paper
confirming four of the systems.
Kepler-33, a star that is older and more
massive than our sun, had the most planets.
The system hosts five planets, ranging in size
from 1.5 to 5 times that of Earth. All of the
planets are located closer to their star than
any planet is to our sun.
The properties of a star provide clues for
planet detection. The decrease in the star's
brightness and duration of a planet transit,
combined with the properties of its host
star, present a recognizable signature. When
astronomers detect planet candidates that
exhibit similar signatures around the same
star, the likelihood of any of these planet
candidates being a false positive is very low.
"The approach used to verify the Kepler-33
planets shows the overall reliability is quite
high," said Jack Lissauer, planetary scientist
at NASA Ames Research Center at Moffett
Field, Calif., and lead author of the paper on
Kepler-33. "This is a validation by multiplicity."
These discoveries are published in four

The artist's rendering depicts the multiple planet systems discovered by NASA's Kepler mission. Out of hundreds of candidate planetary systems, scientists had previously verified six
systems with multiple transiting planets (denoted here in red). Now, Kepler observations have
verified planets (shown here in green) in 11 new planetary systems. Many of these systems
contain additional planet candidates that are yet to be verified (shown here in dark purple).
For reference, the eight planets of the solar system are shown in blue. [ NASA Ames/Jason
Steffen, Fermilab Center for Particle Astrophysics]
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different papers in the Astrophysical Journal and
the Monthly Notices of the Royal Astronomical
Society.
Ames manages Kepler's ground system
development, mission operations and
science data analysis. NASA's Jet Propulsion
Laboratory, Pasadena, Calif., managed the
Kepler mission's development. f

Dawn Obtains First
Low Altitude Images of
Vesta
(NASA/JPL) NASA's Dawn spacecraft has
sent back the first images of the giant asteroid
Vesta from its low-altitude mapping orbit. The
images, obtained by the framing camera, show
the stippled and lumpy surface in detail never
seen before, piquing the curiosity of scientists
who are studying Vesta for clues about the
solar system's early history.
At this detailed resolution, the surface
shows abundant small craters, and textures
such as small grooves and lineaments that
are reminiscent of the structures seen in lowresolution data from the higher-altitude orbits.
Also, this fine scale highlights small outcrops
of bright and dark material.
The images were returned to Earth on Dec.
13. Dawn scientists plan to acquire data in
the low-altitude mapping orbit for at least
10 weeks. The primary science objectives in

This image shows part of the rim of a fresh
crater on the giant asteroid Vesta. The terrain
shown here is located in an area known as
the Heavily Cratered Terrain in the northern
hemisphere.

this orbit are to learn about the elemental
composition of Vesta's surface with the gamma
ray and neutron detector and to probe the
interior structure of the asteroid by measuring
the gravity field.
The Dawn mission to the asteroids Vesta and
Ceres is managed by NASA's Jet Propulsion
Laboratory, a division of the California Institute
of Technology in Pasadena, for NASA's Science
Mission Directorate, Washington. Dawn is a
project of the directorate's Discovery Program,
managed by NASA's Marshall Space Flight
Center in Huntsville, Ala. UCLA is responsible
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday

This image shows a part of one of the troughs
at the equator of the giant asteroid Vesta. In
the image, the floor of one of the equatorial
troughs appears as the brighter deposit at the
bottom of this image, contrasted against the
darker band of the trough edge.

for overall Dawn mission science. The Dawn
Framing Cameras have been developed
and built under the leadership of the Max
Planck Institute for Solar System Research,
Katlenburg-Lindau, Germany, with significant
contributions by DLR German Aerospace
Center, Institute of Planetary Research, Berlin,
and in coordination with the Institute of
Computer and Communication Network
Engineering, Braunschweig. The framing
camera project is funded by the Max Planck
Society, DLR, and NASA/JPL. 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.

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.

Milky Way's Black Hole
May be Grazing on
Asteroids
(NASA/CXC) The giant black hole at the
center of the Milky Way may be vaporizing
and devouring asteroids, which could explain
the frequent flares observed, according to
astronomers using data from NASA's Chandra
X-ray Observatory.
For several years Chandra has detected X-ray
flares about once a day from the supermassive
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black hole known as Sagittarius A* (pronounced
Sagittarius A-star), or "Sgr A*" for short. The
flares last a few hours with brightness ranging
from a few times to nearly one hundred times
that of the black hole's regular output. The
flares also have been seen in infrared data from
ESO's Very Large Telescope in Chile.
"People have had doubts about whether
asteroids could form at all in the harsh
environment near a supermassive black hole,"
said Kastytis Zubovas of the University of
Leicester in the United Kingdom, and lead
author of the report appearing in the Monthly
Notices of the Royal Astronomical Society.
"It's exciting because our study suggests that a
huge number of them are needed to produce
these flares."
Zubovas and his colleagues suggest there is
a cloud around Sgr A* containing hundreds
of trillions of asteroids and comets, stripped
from their parent stars. Asteroids passing
within about 100 million miles of the black
hole, roughly the distance between the Earth
and the sun, would be torn into pieces by the
tidal forces from the black hole.
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These fragments then would be vaporized
by friction as they pass through the hot, thin
gas flowing onto Sgr A*, similar to a meteor
heating up and glowing as it falls through
Earth's atmosphere. A flare is produced and
the remains of the asteroid are swallowed
eventually by the black hole.
"An asteroid's orbit can change if it ventures
too close to a star or planet near Sgr A*,"
said co-author Sergei Nayakshin, also of the
University of Leicester. "If it's thrown toward
the black hole, it's doomed."
The authors estimate that it would take
asteroids larger than about twelve miles across
to generate the flares observed by Chandra. Sgr
A* also may be consuming smaller asteroids,
but these would be difficult to spot because
the flares they generate would be fainter.
These results reasonably agree with models
estimating of how many asteroids are likely to
be in this region, assuming that the number
around stars near Earth is similar to the
number surrounding stars near the center
of the Milky Way.
"As a reality check, we worked out that a few
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trillion asteroids should have been removed
by the black hole over the 10-billion-year
lifetime of the galaxy," said co-author Sera
Markoff of the University of Amsterdam in
the Netherlands. "Only a small fraction of
the total would have been consumed, so the
supply of asteroids would hardly be depleted."
Planets thrown into orbits too close to Sgr
A* also should be disrupted by tidal forces,
although this would happen much less
frequently than the disruption of asteroids,
because planets are not as common. Such
a scenario may have been responsible for
a previous X-ray brightening of Sgr A* by
nearly a factor of a million about a century
ago. While this event happened many decades
before X-ray telescopes existed, Chandra and
other X-ray missions have seen evidence of
an X-ray "light echo" reflecting off nearby
clouds, providing a measure of the brightness
and timing of the flare.
"This would be a sudden end to the planet's
life, a much more dramatic fate than the planets
in our solar system ever will experience,"
Zubovas said.
Very long observations of Sgr A* will be
made with Chandra later in 2012 that will give
valuable new information about the frequency
and brightness of flares and should help to
test the model proposed here to explain them.
This work could improve understanding about
the formation of asteroids and planets in the
harsh environment of Sgr A*.
NASA's Marshall Space Flight Center in
Huntsville,Ala., manages the Chandra program
for NASA's Science Mission Directorate in
Washington. The Smithsonian Astrophysical
Observatory controls Chandra's science and
flight operations from Cambridge, Mass. f

The Las Vegas
Astronomical Society

Meets on the 1st Thursday of each
month at 7:30 pm in The Planetarium.
Call 702-561-7469 for information.
http://www.lvastronomy.com/
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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.

Largest Galaxy Cluster
in Early Universe
(NASA/CXC) An exceptional galaxy cluster,
the largest seen in the distant universe, has been
found using NASA's Chandra X-ray Observatory
and the National Science Foundation-funded
Atacama Cosmology Telescope (ACT) in Chile.
Officially known as ACT-CL J0102-4915, the
galaxy cluster has been nicknamed "El Gordo"
("the big one" or "the fat one" in Spanish) by
the researchers who discovered it. The name,
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in a nod to the Chilean connection, describes
just one of the remarkable qualities of the
cluster, which is located more than 7 billion
light years from Earth. This large distance
means that it is being observed at a young age.
"This cluster is the most massive, the hottest,
and gives off the most X-rays of any known
cluster at this distance or beyond," said Felipe
Menanteau of Rutgers University, who led
the study.
Galaxy clusters, the largest objects in the
universe that are held together by gravity,
form through the merger of smaller groups or
sub-clusters of galaxies. Because the formation
process depends on the amount of dark matter
and dark energy in the universe, clusters can
be used to study these mysterious phenomena.
Dark matter is material that can be inferred
to exist through its gravitational effects, but
does not emit and absorb detectable amounts
of light. Dark energy is a hypothetical form
of energy that permeates all space and exerts
a negative pressure that causes the universe
to expand at an ever-increasing rate.
"Gigantic galaxy clusters like this are just what
we were aiming to find," said team member
Jack Hughes, also of Rutgers. "We want to see
if we understand how these extreme objects
form using the best models of cosmology that
are currently available."
Although a cluster of El Gordo's size and
distance is extremely rare, it is likely that its
formation can be understood in terms of the
standard Big Bang model of cosmology. In this
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model, the universe is composed predominantly
of dark matter and dark energy, and began
with a Big Bang about 13.7 billion years ago.
The team of scientists found El Gordo using
ACT thanks to the Sunyaev-Zeldovich effect.
In this phenomenon, photons in the cosmic
microwave background interact with electrons
in the hot gas that pervades these enormous
galaxy clusters. The photons acquire energy
from this interaction, which distorts the
signal from the microwave background in
the direction of the clusters. The magnitude
of this distortion depends on the density
and temperature of the hot electrons and the
physical size of the cluster.
X-ray data from Chandra and the European
Southern Observatory's Very Large Telescope,
an 8-meter optical observatory in Chile,
show that El Gordo is, in fact, the site of two
galaxy clusters running into one another at
several million miles per hour. This and other
characteristics make El Gordo akin to the
well-known object called the Bullet Cluster,
which is located almost 4 billion light years
closer to Earth.
As with the Bullet Cluster, there is evidence
that normal matter, mainly composed of hot,
X-ray bright gas, has been wrenched apart
from the dark matter in El Gordo. The hot
gas in each cluster was slowed down by the
collision, but the dark matter was not.
"This is the first time we've found a system
like the Bullet Cluster at such a large distance,"
said Cristobal Sifon of Pontificia Universidad
de Catolica de Chile in Santiago. "It's like the
expression says: if you want to understand
where you're going, you have to know where
you've been."
These results on El Gordo were announced
at the 219th meeting of the American
Astronomical Society in Austin, Texas. A paper
describing these results has been accepted
for publication in The Astrophysical Journal.
NASA's Marshall Space Flight Center manages
the Chandra program. The Smithsonian
Astrophysical Observatory controls Chandra's
science and flight operations. f
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Month in
History
April
1: The first US weather satellite, Tiros I, was
launched this day in 1960.
3: Luna 10, launched by the USSR, became
the first craft to orbit the moon in 1966.
6: The Long Duration Exposure Facility (LDEF)
launched aboard shuttle flight STS-41C in
1984 to study the effect exposure various
materials to the space environment over
extended time periods.
11: Apollo 13 was launched on this date in 1970.
Due to a failure in the Service Module, it
traveled around the moon but was unable
to land there.
12: Yuri Gagarin became the first person to
orbit the earth aboard the Vostok 1 in 1961.
He traveled once around the earth during
a 108 minute flight.
12: Columbia, piloted by John Young and
Robert Crippen, became the first reusable
spacecraft to orbit the earth in 1981. The
two day mission was on the 20th anniversary
of Gagarin’s first space flight.
14: Christiaan Huygens, the first to recognize
the true nature of Saturn’s rings (in 1655),
was born this date in 1629.
14: Armand Spitz, creator of the first
inexpensive planetarium for schools (in
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1947) died at age 66 in 1971.
16: Wilbur Wright, co-inventor of the first
practical heavier-than-air craft, was born
in 1867.
16: First launch of a captured V-2 rocket from
White Sands Proving Ground in 1946.
18: Salyut 1, the first space station was launched
on a Proton booster by the USSR in 1971.
20: The first flight by a “rocket belt” occurred
on this date in 1961.
23: The first manned docking with a space
station occurred on this date in 1971 (see
April 18 above). Cosmonauts Shatalov,
Yeliseyev and Rukavishnikov rode Soyuz 10
to rendezvous with the new space station.
While they docked with the station 15H
hours into the mission, they did not enter
the station. After being docked for over 5
hours, the cosmonauts separated from the
Salyut 1 and returned to earth after less
than two days in space.
24: Jeanne Baret became the first woman to
circumnavigate the earth in 1769.
24: Vladimir Komarov became the first person
to die on a space mission in the Soyuz 1
accident in 1967. The parachute tangled
on reentry and the vehicle crashed.
24: China became the fifth nation to launch
an artificial satellite in 1970.
25: In 1990 the crew of the Space Shuttle
Discovery (STS-31) deployed the Hubble
Space Telescope.
26: Ariel 1, built in the UK became the first
international satellite when launched by a
US booster in 1962. f

Give a Star
A popular service of The CSN Planetarium lets you dedicate a star to a loved
one. For a donation of $35, we will provide an attractive certificate that proclaims
your dedication of the star of your choice to any other person. The certificate will
have a chart of the constellation containing the star and complete information
about the star. A donation of $100 will give you an exclusive dedication. Call
651-4138 or 651-4505 for further information.
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Sky
Calendar

April

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

Planet
Constellation
Transit
Pluto
Sagittarius
5:45 am (35°)
Ceres
Cetus
1:12 pm (61°)
Eris
Cetus
12:44 pm (50°)
MakeMake Coma Berenices 11:42 pm (81°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
12:56 am (73°)
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 visible in the morning Eris ("EE-ris"), MakeMake (mah-keh-mahsky for most of the month. Greatest western keh) and Haumea, like most Plutoids, require a
elongation (27°) occurs on April 18. The professional sized telescope. Transit times and
very thin waning crescent moon will rise altitudes (from Las Vegas) are when the object
10° to the left of Mercury on the morning is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
of April 19.
Venus. Venus, in Taurus, appears in the
southwestern sky setting about 3 hours
after the sun. Greatest eastern elongation
(46°) occurred on March 27.
Mars. Mars, in Leo, is rising a bit before sunset.
Opposition (directly opposite the sun in the
sky) occurred on March 3. Look for the
waxing gibbous moon about 10° south of
Mars on the evening of April 3.
Jupiter. Jupiter, in Aries, is low in the west
after sunset. It sets about an hour after
the sun at the end of the month. Jupiter
will reach conjunction with the sun next
month on May 13.
Saturn. Saturn, in Virgo, is rising in the east
near sunset. Opposition occurs on April
15. The nearly full moon will rise 7° to its
right on the evening of April 6.
Uranus. Uranus, in Pisces, is too close in
direction to the Sun to be observed.
Conjunction on the far side of the Sun
occurred on March 24.
Neptune. Neptune, in Aquarius, is rising in
the east shortly before the Sun.

The Moon
Each day the moon rises about one hour
later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
and rises at sunset and sets at sunrise. The
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
the average.
First quarter
Full Moon
Last quarter
New Moon
First quarter

Mar. 30
Apr. 6
Apr. 13
Apr. 21
Apr. 29

12:41 pm pdt
12:19 pm
3:50 am
12:18 am
2:57 am

Apogee
Perigee
Apogee

Mar. 25
Apr. 07
Apr. 22

11:05 pm pdt
10:00 am
6:50 am

onOrbit
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Date
Apr. 1
Apr. 4
Apr. 7
Apr. 10
Apr. 13
Apr. 16
Apr. 19
Apr. 22
Apr. 25
Apr. 28
Apr. 30

Las Vegas

Sunrise
6:26 am pdt
6:22
6:18
6:13
6:09
6:05
6:01
5:58
5:54
5:51
5:48

Sunset
7:03 pm pdt
7:06
7:08
7:11
7:13
7:16
7:18
7:21
7:24
7:26
7:28
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Day
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Mon.

Terminology
When describing the positions of the planets
with respect to the earth, there are several
terms that are commonly used.
When a planet is in the same direction in the
sky as the sun, it is said to be in conjunction. If
we could see it amongst the glare of the sun,
we would see it “in conjunction” with the sun
in the sky. Conjunction is the worst time to
try to see a planet in the sky.
For the planets Mercury and Venus, there are
two possible conjunctions. Inferior conjunction
occurs when the planet passes between the
earth and sun. Superior conjunction occurs
when the planet passes on the far side of the
sun. The terms inferior and superior refer
only to the relative distance from the earth.
It is possible for Mercury or Venus to pass
directly in front of the sun when at inferior
conjunction. Because the orbits of these
planets are tilted a bit with respect to the orbit
of the earth, these events are rare. This type
of event is called a transit. The last transit of
Mercury was in November 2006. The next
transit will be on May 9, 2016.
The last transit for the planet Venus was
June 8, 2004. The next will be on June 6, 2012.
There will not be another for over a century.
Venus transits occur in pairs that are 8 years
apart, but the pairs are separated from each
other by nearly 125 years.

Date
Apr. 1
Apr. 4
Apr. 7
Apr. 10
Apr. 13
Apr. 16
Apr. 19
Apr. 22
Apr. 25
Apr. 28
Apr. 30

Reno

Sunrise
6:43 am pdt
6:38
6:33
6:29
6:24
6:20
6:15
6:11
6:07
6:03
6:01

Sunset
7:24 pm pdt
7:27
7:30
7:33
7:36
7:39
7:42
7:45
7:48
7:51
7:53

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

For the rest of the planets, there can only
be one conjunction on the far side of the
sun. These planets can never pass between
the earth and sun.
The term opposition is used to describe the
condition when the planet is opposite the
sun in the sky as seen from the earth. When
a planet is in opposition, it rises when the sun
sets and sets when the sun rises. It is in the
sky all night long. Opposition is also when
a planet is closest to the earth. This provides
the optimum time to view the planet.
Of the brighter planets, Mars was at
opposition on March 3. Mars oppositions are
separated by about 26 months. Jupiter will
reach opposition on December 2. Saturn will
be at opposition on April 15 this year.
Mercury and Venus can never be in opposition
because they are always closer to the sun than
the earth. These two planets oscillate back
and forth with respect to the sun. They are
sometimes visible in the morning sky and at
other times in the evening sky.
The angle of a planet from the sun is called
the elongation for the planet. The greatest
elongation for Venus is about 45° (either east
or west of the sun). Because of its elliptical
orbit, Mercury's greatest elongations can vary
from 18° to 28°. Venus was at its greatest
elongation on March 27 when it was 46° east
of the sun in the evening sky. 
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