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NASA Finds Earth-Size
Planet Candidates
(NASA/ARC) NASA's Kepler mission has
discovered its first Earth-size planet candidates
and its first candidates in the habitable zone,
a region where liquid water could exist on a
planet's surface. Five of the potential planets
are near Earth-size and orbit in the habitable
zone of smaller, cooler stars than our sun.
Candidates require follow-up observations
to verify they are actual
planets. Kepler also found
six confirmed planets
orbiting a sun-like star,
Kepler-11. This is the
largest group of transiting
planets orbiting a single
star yet discovered outside
our solar system.
The discoveries are part
of several hundred new planet candidates
identified in new Kepler mission science data.
The findings increase the number of planet
candidates identified by Kepler to-date to 1,235.
Of these, 68 are approximately Earth-size; 288
are super-Earth-size; 662 are Neptune-size; 165
are the size of Jupiter and 19 are larger than
Jupiter. Of the 54 new planet candidates found
in the habitable zone, five are near Earth-sized.
The remaining 49 habitable zone candidates
range from super-Earth size, up to twice the
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size of Earth, to larger than Jupiter.
The findings are based on the results of
observations of more than 156,000 stars
in Kepler's field of view, which covers
approximately 1/400 of the sky.
"The fact that we've found so many planet
candidates in such a tiny fraction of the sky
suggests there are countless planets orbiting
sun-like stars in our galaxy," said William
Borucki of NASA's Ames Research Center
in Moffett Field, Calif., the mission's science
principal investigator. "We went from zero to
68 Earth-sized planet candidates and zero to
54 candidates in the habitable zone, some of
which could have moons with liquid water."
Among the stars with planetary candidates,
170 show evidence of multiple planetary
candidates. Kepler-11, located approximately
2,000 light years from Earth, is the most tightly
packed planetary system
yet discovered. All six
of its confirmed planets
have orbits smaller than
Venus, and five of the six
have orbits smaller than
Mercury's. The only
other star with more than
one confirmed transiting
planet is Kepler-9, which
has three.
All of the planets orbiting Kepler-11 are
larger than Earth, with the largest ones being
comparable in size to Uranus and Neptune.
The innermost planet, Kepler-11b, is ten
times closer to its star than Earth is to the
sun. Moving outward, the other planets are
Kepler-11c, Kepler-11d, Kepler-11e, Kepler11f, and the outermost planet, Kepler-11g,
which is half as far from its star as Earth is
from the sun. f
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Cosmology Standard
Candle Not So
Standard After All
(NASA/SSC) Astronomers have turned up
the first direct proof that "standard candles"
used to illuminate the size of the universe,
termed Cepheids, shrink in mass, making
them not quite as standard as once thought.
The findings, made with NASA's Spitzer Space
Telescope, will help astronomers make even
more precise measurements of the size, age
and expansion rate of our universe.
Standard candles are
astronomical objects
that make up the rungs
of the so-called cosmic
distance ladder, a tool for
measuring the distances to
farther and farther galaxies.
The ladder's first rung
consists of pulsating stars
called Cepheid variables,
or Cepheids for short.
Measurements of the
distances to these stars
from Earth are critical in
making precise measurements of even more
distant objects. Each rung on the ladder
depends on the previous one, so without
accurate Cepheid measurements, the whole
cosmic distance ladder would come unhinged.
Now, new observations from Spitzer show that
keeping this ladder secure requires even more
careful attention to Cepheids. The telescope's
infrared observations of one particular Cepheid
provide the first direct evidence that these
stars can lose mass-or essentially shrink. This
could affect measurements of their distances.
"We have shown that these particular standard
onOrbit is made available to all K-12
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candles are slowly consumed by their wind,"
said Massimo Marengo of Iowa State University,
Ames, Iowa, lead author of a recent study on
the discovery appearing in the Astronomical
Journal. "When using Cepheids as standard
candles, we must be extra careful because,
much like actual candles, they are consumed
as they burn."
The star in the study is Delta Cephei, which is
the namesake for the entire class of Cepheids.
It was discovered in 1784 in the constellation
Cepheus, the King. Intermediate-mass stars can
become Cepheids when they are middle-aged,
pulsing with a regular beat that is related to
how bright they are. This unique trait allows

astronomers to take the pulse of a Cepheid
and figure out how bright it is intrinsicallyor how bright it would be if you were right
next to it. By measuring how bright the star
appears in the sky, and comparing this to its
intrinsic brightness, it can then be determined
how far away it must be.
This calculation was famously performed by
astronomer Edwin Hubble in 1924, leading
to the revelation that our galaxy is just one
of many in a vast cosmic sea. Cepheids also
helped in the discovery that our universe is
expanding and galaxies are drifting apart.
Cepheids have since become reliable rungs
on the cosmic distance ladder, but mysteries
about these standard candles remain. One
question has been whether or not they lose
mass. Winds from a Cepheid star could
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blow off significant amounts of gas and dust,
forming a dusty cocoon around the star that
would affect how bright it appears. This, in
turn, would affect calculations of its distance.
Previous research had hinted at such mass
loss, but more direct evidence was needed.
Marengo and his colleague used Spitzer's
infrared vision to study the dust around
Delta Cephei. This particular star is racing
along through space at high speeds, pushing
interstellar gas and dust into a bow shock up
ahead. Luckily for the scientists, a nearby
companion star happens to be lighting the
area, making the bow shock easier to see. By
studying the size and structure of the shock,
the team was able to show that a strong,
massive wind from the star is pushing against
the interstellar gas and dust. In addition, the
team calculated that this wind is up to one
million times stronger than the wind blown
by our sun. This proves that Delta Cephei is
shrinking slightly.
Follow-up observations of other Cepheids
conducted by the same team using Spitzer have
shown that other Cepheids, up to 25 percent
observed, are also losing mass.
"Everything crumbles in cosmology studies
if you don't start up with the most precise
measurements of Cepheids possible," said
Pauline Barmby of the University of Western
Ontario, Canada, lead author of the followup Cepheid study published online Jan. 6 in
the Astronomical Journal. "This discovery
will allow us to better understand these stars,
and use them as ever more precise distance
indicators." f

The Astronomical
Society of Nevada
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the Fleischmann Planetarium.
Call 775-324-4814 for information.
http://www.astronomynv.org/
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Most Distant Galaxy
Candidate Ever Seen
(NASA/STScI) Astronomers have pushed
NASA's Hubble Space Telescope to its limits by
finding what they believe is the most distant
object ever seen in the universe. Its light
traveled 13.2 billion years to reach Hubble,
roughly 150 million years longer than the
previous record holder. The age of the universe
is 13.7 billion years.
The dim object, called UDFj-39546284, is a
compact galaxy of blue stars that existed 480
million years after the Big Bang, only four
percent of the universe's current age. It is
tiny. Over one hundred such mini-galaxies
would be needed to make up our Milky Way.
Astronomers were surprised to find evidence
that the rate at which the universe was forming
stars grew precipitously in about a 200-millionyear time span.
"We're seeing huge changes in the rate of star
birth that tell us that if we go a little further
back in time we're going to see even more
dramatic changes," says Garth Illingworth of
the University of California at Santa Cruz. The
rate of star birth increased by about a factor
of ten going from 480 million years to 650
million years after the Big Bang.
"These observations provide us with our best
insights yet into the earlier primeval objects that
have yet to be found," adds Rychard Bouwens
of the Leiden University in the Netherlands.
Astronomers don't know exactly when the
first stars appeared in the universe, but every
step farther from Earth takes them deeper
into the early universe's "formative years"
when stars and galaxies were just beginning
to emerge in the aftermath of the Big Bang.
"We're moving into a regime where there are
big changes afoot. Another couple of hundred
million years toward the Big Bang, that will
be the time where the first galaxies really are
starting to get built up," says Illingworth.
Bouwens and Illingworth are reporting the
discovery in the January 27 issue of the British
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science journal Nature.
The even more distant proto-galaxies that
Illingworth expects are out there will require
the infrared vision of NASA's James Webb
Space Telescope, which is the successor to
Hubble. Planned for launch later this decade,
Webb will provide confirming spectroscopic
measurements of the object's tremendous
distance being reported today.
After over a year of detailed analysis, the
object was positively identified in the Hubble
Ultra Deep Field – Infrared (HUDF-IR) data
taken in the late summer of both 2009 and
2010. This observation was made with the
Wide Field Camera 3 (WFC3) starting just
a few months after it was installed into the
Hubble Space Telescope in May of 2009, during
the last NASA space shuttle servicing mission
to Hubble.
The object appears as a faint dot of starlight
in the Hubble exposures. It is too young
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and too small to have the
familiar spiral shape that is
characteristic of galaxies in
the local universe. Though
its individual stars can't
be resolved by Hubble,
the evidence suggests that
this is a compact galaxy of
hot stars that first started
to form over 100-200
million years earlier, from
gas trapped in a pocket of
dark matter.
The proto-galaxy is
only visible at the farthest
infrared wavelengths
observable by Hubble. This
means that the expansion
of the universe has stretched and thereby
reddened its light more than that of any other
galaxy previously identified in the HUDF-IR,
to the very limit of what Hubble can detect.
Webb will go deeper into infrared wavelengths
and will be at least an order of magnitude
more sensitive than Hubble, allowing it to
more efficiently hunt for primeval galaxies at
even greater distances, at earlier times, closer
to the Big Bang.
Astronomers plumb the depths of the
universe, and probe its history, by measuring
how much the light from an object has been
stretched by the expansion of space. This is
called the redshift value or "z". In general, the
greater the observed z value for a galaxy, the
more distant it is in time and space as observed
from our own Milky Way. Before Hubble was
launched, astronomers could only see galaxies
out to a z of approximately 1, corresponding
to halfway across the universe.
The original Hubble Deep Field taken in
1995 leapfrogged to z = 4, or roughly 90% of
the way back to the beginning of time. The
Advanced Camera for Surveys (ACS) produced
the Hubble Ultra Deep Field of 2004, pushing
back the limit to z = ~6. ACS was installed on
Hubble during Servicing Mission 3B in 2002.
Hubble's first infrared camera, the Near Infrared

2011

onOrbit

Camera and Multi-Object
Spectrometer, reached out
to z = 7. The WFC3 first
took us back to z = ~8,
and has now plausibly
penetrated for the first
time to z = 10. The
Webb Space Telescope is
expected to leapfrog to z
of approximately 15, 275
million years after the Big
Bang, and possibly beyond.
The very first stars may
have formed between z of
30 and 15.
T h e hy p o t h e s i ze d
hierarchical growth of
galaxies, from stellar
clumps to majestic spirals
and ellipticals, didn't
become evident until the
Hubble Space Telescope
deep-field exposures.
The first 500 million
years of the universe's existence, from z of
1000 to 10, is now the missing chapter in the
hierarchical growth of galaxies. It's not clear
how the universe assembled structure out of
a darkening, cooling fireball of the Big Bang.
As with a developing embryo, astronomers
know there must have been an early period
of rapid changes that would set the initial
conditions to make the universe of galaxies
what it is today. f

Taking the Pulse of a
Black Hole System
(NASA/CXC) Using two NASA X-ray
satellites, astronomers have discovered what
drives the "heartbeats" seen in the light from
an unusual black hole system. These results
give new insight into the ways that black holes
can regulate their intake and severely curtail
their growth.
This study examined GRS 1915+105 (GRS
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1915 for short), a binary system in the Milky
Way galaxy containing a black hole about
14 times more massive than the Sun that is
feeding off material from a companion star.
As this material falls towards the black hole, it
forms a swirling disk that emits X-rays. The
black hole in GRS 1915 has been estimated to
rotate at the maximum possible rate, allowing
material in the inner disk to orbit very close
to the black hole, at a radius only 20% larger
than the event horizon, where the material
travels at 50% the speed of light.
Using the Chandra X-ray Observatory and
the Rossi X-ray Timing Explorer (RXTE),
researchers monitored this black hole system
over a period of eight hours. As they watched,
GRS 1915 gave off a short, bright pulse of
X-ray light approximately every 50 seconds
(above), varying in brightness by a factor of
about three. This type of rhythmic cycle closely
resembles an electrocardiogram of a human
heart, though at a slower pace.
"Trying to understand the physics of this
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'heartbeat state' is a little like trying to
understand how a person's heart beats
by watching changes in the blood flow
through their veins," said Joey Neilsen, a
graduate student at Harvard University, who
presented these results from his dissertation
at the American Astronomical Society (AAS)
meeting in Seattle, Wash.
It was previously known that GRS 1915
can develop such heartbeats when its
mass consumption rate is very high. After
monitoring it with the special combination
of Chandra and RXTE, Neilsen and his
collaborators realized that they could use the
pulses to figure out what controls how much
material the black hole consumes.
"With each beat, the black hole pumps
an enormous amount of energy into its
surroundings," said Neilsen. "All that energy
has profound consequences for the disk, even
very far from the black hole."
Changes in the X-ray spectrum observed by
RXTE during each heartbeat reveal that the
inner region of the disk, at only a few times
the radius of the black hole's event horizon,
emits enough radiation to push material
away from the black hole. Eventually the disk
gets so bright and so hot that it essentially
disintegrates and plunges towards the black
hole. Then the cycle begins again.
"This behavior is a clear and startling
demonstration of the power of radiation
in the fight against gravity," said co-author
Ron Remillard of the Massachusetts Institute
of Technology. "During the heartbeat
state, radiation prevents the black hole

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.

April

from ingesting as much material as it would
otherwise."
Neilsen and his colleagues estimated that the
rate at which material falls onto the black hole
changes by about a factor of ten during each
cycle, with the maximum rate coinciding with
the X-ray pulse. Between pulses, the inner
part of the disk refills from material farther
away from the black hole.
The astronomers also used Chandra's highresolution spectrograph to study the effects of
this heartbeat variation on regions of the disk
very far from the black hole, at distances of
about 100,000 to a million times the radius of
the event horizon. By analyzing the Chandra
spectrum, they found a very strong wind
being driven away from the outer parts of the
disk. The wind changed significantly in just
5 seconds, nearly 100 times faster than has
ever been seen in a wind from a stellar-mass
black hole.
The researchers concluded that the strong
X-ray pulse from the inner disk must heat the
outer disk. This heating process launches a
wind, so that each new pulse drives more wind
from the disk. The rate of mass expelled in
this wind is remarkably high, as much as 25
times the maximum rate at which matter falls
onto the black hole.
"All that energy blows away an enormous
amount of matter, equivalent to one third the
mass of the Moon per day! This effectively
forces the black hole onto a severe diet, and
we think it eventually has real consequences
for the system's heartbeat," said co-author
Julia Lee, associate professor in the Astronomy
department at Harvard and Neilsen's thesis
advisor.
This massive wind drains material from
the outer disk and after a couple weeks, this
depletion affects the inner disk, causing the
black hole to feed much more slowly and its
X-ray brightness to decrease substantially.
Unable to power such strong variations in the
disk and the wind, the 'heart' ceases to beat.
This remarkable system then likely begins one
of its 13 other known patterns of variation. f
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Mars Behind Sun After
Rover Anniversary
(NASA/JPL) The team operating NASA's
Mars rover Opportunity temporarily suspended
commanding for 16 days after the rover's
seventh anniversary in late January, but the
rover stayed busy.
For the fourth time since Opportunity landed
on Mars on Jan. 25, 2004, Universal Time (Jan.
24, Pacific Time), the planets' orbits put Mars
almost directly behind the sun from Earth's
perspective.
During the days surrounding such an
alignment, called a solar conjunction, the
sun can disrupt radio transmissions between
Earth and Mars. To avoid the chance of a
command being corrupted by the sun and
harming a spacecraft, NASA temporarily
refrains from sending commands from Earth
to Mars spacecraft in orbit and on the surface.
This year, the commanding moratorium was
from Jan. 27 to Feb. 11 for Opportunity, with
similar periods for the Mars Reconnaissance
Orbiter and Mars Odyssey orbiter.
Downlinks from Mars spacecraft continued
during the conjunction period, though
at a much reduced rate. Mars-to-Earth
communication does not present risk to
spacecraft safety, even if transmissions are
corrupted by the sun.
NASA's Mars Reconnaissance Orbiter scaled
back its observations of Mars during the
conjunction period due to reduced capability
to download data to Earth and a limit on how
much can be stored onboard.
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Opportunity continued sending data daily
to the Odyssey orbiter for relay to Earth.
"Overall, we expect to receive a smaller
volume of daily data from Opportunity and
none at all during the deepest four days of
conjunction," said Alfonso Herrera, a rover
mission manager at NASA's Jet Propulsion
Laboratory, Pasadena, Calif.
The rover team developed a set of commands
to send to Opportunity in advance so that the
rover could continue science activities during
the command moratorium.
"The goal is to characterize the materials in
an area that shows up with a mineralogical
signal, as seen from orbit, that's different

Santa Maria Crater
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from anywhere else Opportunity has been,"
said JPL's Bruce Banerdt, project scientist for
Opportunity and its rover twin, Spirit. The area
is at the southeastern edge of a crater called
"Santa Maria," which Opportunity approached
from the west in December.
Drives in early January brought Opportunity
to the position where it spent the conjunction
period. From that position, the rover's robotic
arm could reach an outcrop target called
"Luis de Torres." The rover's Moessbauer
spectrometer was placed onto the target for
several days during the conjunction to assess
the types of minerals present. The instrument
uses a small amount of radioactive cobalt-57
to elicit information from the target. With
a half-life of less than a year, the cobalt has
substantially depleted during Opportunity's
seven years on Mars, so readings lasting several
days are necessary now to be equivalent to much
shorter readings when the mission was newer.
Opportunity also made atmospheric
measurements during the conjunction period.
After conjunction, it spent several more
days investigating Santa Maria crater before
resuming a long-term trek toward Endurance
crater, which is about 14 miles in diameter
and, at its closest edge, about 4 miles from
Santa Maria.
Opportunity's drives to the southeastern
edge of Santa Maria brought the total distance
driven by the rover during its seventh year on
Mars to 4.6 miles, which is more than in any
previous year. The rover's total odometry for
its seventh anniversary was 16.6 miles.
Opportunity and Spirit, which landed three
weeks apart, successfully completed their
three-month prime missions in April 2004,
then began years of bonus extended missions.
Both have made important discoveries about
wet environments on ancient Mars that may
have been favorable for supporting microbial
life. Spirit's most recent communication was on
March 22, 2010. On the possibility that Spirit
may yet awaken from a low-power hibernation
status, NASA engineers continue to listen for
a signal from that rover. f
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Santa Maria Crater from the Mars Reconnaissance Orbiter. [NASA/JPL]

Northern Mars
Landscape Actively
Changing
(NASA/JPL) Sand dunes in a vast area of
northern Mars long thought to be frozen
in time are changing with both sudden and
gradual motions, according to research using
images from a NASA orbiter.
These dune fields cover an area the size of
Texas in a band around the planet at the edge of
Mars' north polar cap. The new findings suggest
they are among the most active landscapes on
Mars. However, few changes in these dark-toned
dunes had been detected before a campaign
of repeated imaging by the High Resolution
Imaging Science Experiment (HiRISE) camera
on NASA's Mars Reconnaissance Orbiter, which
reached Mars five years ago.
Scientists had considered the dunes to be
fairly static, shaped long ago when winds
on the planet's surface were much stronger
than those seen today, said HiRISE Deputy
Principal Investigator Candice Hansen of
the Planetary Science Institute, Tucson, Ariz.
Several sets of before-and-after images from
HiRISE over a period covering two Martian

2011

onOrbit

Page 11

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:
The top and bottom images show part of one
dune about one Mars year apart, at a time
of year when all the seasonal ice has disappeared: in late spring of one year (top) and
early summer of the following year (bottom).
The middle image is from the second year's
mid-spring, when the region was still covered
by seasonal carbon-dioxide ice. [NASA/JPL]

years, four Earth years, tell a different story.
"The numbers and scale of the changes have
been really surprising," said Hansen.
A report by Hansen and co-authors in a recent
edition of the journal Science identifies the
seasonal coming and going of carbon-dioxide
ice as one agent of change, and stronger-thanexpected wind gusts as another.
A seasonal layer of frozen carbon dioxide,
or dry ice, blankets the region in winter and
changes directly back to gaseous form in the
spring.
"This gas flow destabilizes the sand on
Mars' sand dunes, causing sand avalanches

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.
and creating new alcoves, gullies and sand
aprons on Martian dunes," she said. "The
level of erosion in just one Mars year was
really astonishing. In some places, hundreds
of cubic yards of sand have avalanched down
the face of the dunes."
Wind drives other changes. Especially
surprising was the discovery that scars of past
sand avalanches could be partially erased by
wind in just one Mars year. Models of Mars'
atmosphere do not predict wind speeds
adequate to lift sand grains, and data from
Mars landers show high winds are rare.
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"Perhaps polar weather is more conducive
to high wind speeds," Hansen said.
In all, modifications were seen in about 40
percent of these far-northern monitoring sites
over the two-Mars-year period of the study.
Related HiRISE research previously identified
gully-cutting activity in smaller fields of sand
dunes covered by seasonal carbon-dioxide
ice in Mars' southern hemisphere. A report
four months ago showed that those changes
coincided with the time of year when ice
builds up.
"The role of the carbon-dioxide ice is getting
clearer," said Serina Diniega of NASA's Jet
Propulsion Laboratory, Pasadena, Calif., lead
author of the earlier report and a co-author
of the new report. "In the south, we saw
before-and-after changes and connected the
timing with the carbon-dioxide ice. In the
north, we're seeing more of the process of the
seasonal changes and adding more evidence
linking the changes with the carbon dioxide."
Researchers are using HiRISE to repeatedly
photograph dunes at all latitudes, to understand
winds in the current climate on Mars. Dunes
at latitudes lower than the reach of the seasonal
carbon-dioxide ice do not show new gullies.
Hansen said, "It's becoming clear that there
are very active processes on Mars associated
with the seasonal polar caps."
The new findings contribute to efforts to
understand what features and landscapes on
Mars can be explained by current processes,
and which require different environmental
conditions.
"Understanding how Mars is changing today is
a key first step to understanding basic planetary
processes and how Mars changed over time,"
said HiRISE Principal Investigator Alfred
McEwen of the University of Arizona, Tucson,
a co-author of both reports. "There's lots of
current activity in areas covered by seasonal
carbon-dioxide frost, a process we don't see
on Earth. It's important to understand the
current effects of this unfamiliar process so
we don't falsely associate them with different
conditions in the past." f
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Exposed Ice in a Fresh
Crater
(NASA/JPL) At the center of this view of an
area of mid-latitude northern Mars, a fresh
crater about 20 feet in diameter holds an
exposure of bright material, blue in this falsecolor image. The High-Resolution Imaging
Science Experiment (HiRISE) camera on
NASA's Mars Reconnaissance Orbiter made
this observation on June 20, 2010.
Previous HiRISE images of fresh craters in
the middle to high northern latitudes show
exposed water ice on the poleward-facing slopes.
Here is another example. This crater formed
sometime between April 2004 and January
2010, as determined from before-and-after
images acquired by the Thermal Emission
Imaging System camera on NASA's Mars
Odyssey orbiter and the Context Camera on
the Mars Reconnaissance Orbiter. This HiRISE
image was acquired in northern Mars' early
summer, when frost at this latitude is not
expected. Scientists propose that the bright
material at the crater is subsurface ice exposed
by the impact that excavated the crater.
This image spans a distance of about 560
feet and is presented in false color, which aids
in distinguishing among surface materials
and textures. It is a portion of the HiRISE
observation catalogued as ESP_018273_2245,
of an area at 44 degrees north latitude, 180
degrees east longitude. 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

Neptune. Neptune, near the AquariusCapricornus border, is visible in the morning
sky shortly before sunrise.
Dwarf Planets. (At mid-month - 15th)

Planet
All times are Pacific Daylight Time. Rise and Pluto
set times are for the astronomical horizon at Ceres
Las Vegas or Reno as noted.
Eris
MakeMake
Haumea

The Planets

Mercury. Mercury is too close in direction
of the sun to be seen this month. Inferior
conjunction (between the earth and sun)
occurs on April 9. It will next be visible in
the morning sky before sunrise in early May.
Venus. Venus is appears in the southeastern
sky rising about 2 hours before the sun.
Look for the waning crescent moon to be
above and to the left of Venus on morning
of March 31 and again on April 30.

April

Constellation
Sagittarius
Aquarius
Cetus
Coma Berenices
Boötes

Transit
5:39 am (35°)
10:01 am (38°)
12:47 pm (50°)
11:42 pm (82°)
12:56 am (73°)

All Dwarf Planets require a telescope. Ceres
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
12" diameter. Dwarf planets beyond the orbit
of Neptune can also be referred to as Plutoids.
Eris ("EE-ris"), MakeMake (mah-keh-mahkeh) and Haumea, like most Plutoids, require a
professional sized telescope. Transit times and
altitudes (from Las Vegas) are when the object
is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f

Mars. Mars, in Pisces/Cetus border, is too
The Moon
close in direction to the sun to be observed.
Each day the moon rises about one hour
Conjunction on the far side of the sun
occurred on February 4. It will next be later than the day before. The New Moon (not
visible starting in May in the morning sky. visible) is in the direction of the sun and rises
and sets with the sun. The first quarter moon
Jupiter. Jupiter, in Pisces, is too close in rises at about noon and sets near midnight.
direction to the sun to be observed. Jupiter The full moon is opposite the sun in the sky
reaches conjunction on the far side of the and rises at sunset and sets at sunrise. The
sun on April 6.
last quarter moon rises near midnight and
sets near noon. Perigee is when the moon is
Saturn. Saturn, in Virgo, is rising in the east closest to the earth and apogee is when it is
just before sunset. Look for it in the eastern farthest. The distance varies by ±6% from
sky in the early evening. The waxing gibbous the average.
moon will be to the right of Saturn when
Last quarter Mar. 26
5:07 am pdt
they rise together on the evening of April
New Moon Apr. 3
7:32 am
16. You will be able to discern Saturn in
First quarter Apr. 11
5:05 am
the darkening sky about two hours after
Full Moon
Apr. 17
7:44 pm
they rise.
Last quarter Apr. 24
7:47 pm
Uranus. Uranus, in Pisces, is near in direction
Apogee
Apr. 2
2:01 am pdt
to Jupiter. It is too close in direction to the
Perigee
Apr. 16 10:01 pm
sun to be observed. Conjunction with the
Apogee
Apr. 29 11:03 am
sun occurred on March 21.
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2011
The Sun

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
6:27 am pdt
6:23
6:19
6:14
6:10
6:06
6:02
5:59
5:55
5:51
5:49

Sunset
7:02 pm pdt
7:05
7:08
7:10
7:13
7:15
7:18
7:20
7:23
7:25
7:27
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Day
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sat.

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 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
6:44 am pdt
6:39
6:34
6:30
6:25
6:21
6:16
6:12
6:08
6:04
6:02

Sunset
7:23 pm pdt
7:26
7:29
7:32
7:35
7:38
7:41
7:44
7:47
7:50
7:52

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

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 has no
oppositions this year. Mars oppositions are
separated by about 26 months. Jupiter will
reach opposition on October 28. Saturn will
be at opposition on April 3 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 47° (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 a greatest
elongation in January when it was west of the
sun in the morning sky. 

Now Playing
In Las Vegas

Black Holes
Wonders of the
Universe
Zula Patrol:
Down to Earth

In Reno

Wild Ocean
in Skydome 8/70TM

Black Holes
in SciDomeTM

Seasonal Stargazing

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

Contact us at:
The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4228

http://www.csn.edu/planetarium/

Fleischmann Planetarium
University of Nevada
1664 N. Virginia Street
Reno, NV 89557-0010

http://planetarium.unr.edu/

