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up observations using other planet-seeking
methods that might glean more information
than the radial velocity technique.
"It's great to have entered the era that
discovering super-Earths is routine," added
Seager, who was not involved in the HARPS
research."
Alan Gould, an astronomy educator at the
University of California, Berkeley's Lawrence
Hall of Science, called the discoveries "pretty
exciting."
Largest Haul Yet
"This big batch of planets contributes to our
(NASA/ESO/National Geographic) Fifty new overall knowledge of what extrasolar planet
alien worlds, including 16 "super Earths," have systems are like, how common Jupiter-type
been found—the largest extrasolar planet haul giant planets are relative to Neptune-types
announced at one time, astronomers say. The and super Earths, and whether they're close in
discoveries bring the total number of known or far out from their host stars," said Gould,
extrasolar planets, or exoplanets, to 645.
also a member of NASA's Kepler exoplanet"The harvest
finding mission.
of discoveries
"These kinds
… has exceeded
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all expectations,
help us figure out
and includes an
what star-planet
exceptionally rich
systems are like in
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general, and that
super-Earths and
has implications
Neptune-ty pe
for whether there
planets hosted
are Earth-like
by stars very
planets or not.
similar to our
This is looking
A newfound super-Earth orbits its sun-like star in
sun," study leader
more and more
an artist's conception of the HD 85512 system.
Michel Mayor,
like a golden
Image courtesy M. Kornmesser/ESO
an astronomer
age of exoplanet
at the University
discovery."
of Geneva in
The 50 new
Switzerland, said in a statement.
planets were announced at the Extreme Solar
...MIT astronomer Sara Seager said that Systems II meeting, held recently in Moran,
the new batch of planets orbits relatively Wyoming. f
bright stars, which could allow for follow-

Fifty New Planets
Found
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Into the Depths of the
Lagoon Nebula
(NASA/SSC) Swirling dust clouds and
bright newborn stars dominate the view in
this image of the Lagoon nebula from NASA's
Spitzer Space Telescope. Also known as Messier
8 and NGC 6523, astronomers estimate it to
be between
4000 and
6000 light
years away,
lying in the
general direction of
the center of
our galaxy in
the constellation Sagittarius.
The Lagoon nebula was first
noted by the
astronomer
Guillaume
Le Gentil in
1747, and a few decades later became the 8th
entry in Charles Messier's famous catalog of
nebulae. It is of particular interest to stargazers as it is only one of two star-forming
nebulae that can be seen with the naked eye
from northern latitudes, appearing as a fuzzy
grey patch.
The glowing waters of the Lagoon, as seen
in visible light, are really pools of hot gas
surrounding the massive, young stars found
here. Spitzer’s infrared vision looks past the
gas to show the dusty basin that it fills. Here
we see the central regions of the Lagoon with
green showing the glow of carbon-based dust
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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grains, and red highlighting the thermal glow
of the hottest dust.
The various columns of dust all seem to
point inwards towards the central depths
of the Lagoon. These structures are being
sculpted by the intense glow of giant, young
stars found at the nebulas core. Within these
clouds of dust and gas, a new generation of
stars is forming.
This image was
made using
data from
Spitzer’s Infrared Array Camera
(IRAC).
Blue shows
infrared
light with
wavelengths
of 3.6 microns, green
represents
4.5-micron
light and
red, 8.0-micron light. 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/

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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Small Distant Galaxies
Host Supermassive
Black Holes
(STScI/UCSB) Using the Hubble Space
Telescope to probe the distant universe,
astronomers have found supermassive black
holes growing in surprisingly small galaxies.
The findings suggest that central black holes
formed at an early stage in galaxy evolution.
"It's kind of a chicken or egg problem: Which
came first, the supermassive black hole or the
massive galaxy? This study shows that even
low-mass galaxies have supermassive black
holes," said Jonathan Trump, a postdoctoral
researcher at the University of California,
Santa Cruz. Trump is first author of the study,
which has been accepted for publication in
the Astrophysical Journal.
All massive galaxies host a central
supermassive black hole, which may shine
brightly as an active galactic nucleus if the
black hole is pulling in nearby gas clouds. In
the local universe, however, active black holes
are rarely seen in small "dwarf " galaxies. The
galaxies studied by Trump and his coauthors
are about 10 billion light-years away, giving
astronomers a view of galaxies as they appeared
when the universe was less than a quarter of
its current age.
"When we look 10 billion years ago, we're
looking at the teenage years of the universe.
So these are very small, young galaxies,"
Trump said.
The study, part of the Cosmic Assembly
Near-infrared Deep Extragalactic Legacy Survey
(CANDELS), used a powerful new instrument
on the Hubble Space Telescope. The "slitless
grism" on Hubble's WFC3 infrared camera
provided detailed information about different
wavelengths of light coming from the galaxies.
Spectroscopy allows researchers to spread out
the light from an object into its component
colors or wavelengths. With Hubble's high
spatial resolution, the researchers were able

to get separate spectra from the center and
the outer part of each galaxy. This enabled
them to identify the tell-tale emissions from
a central black hole.
"This is the first study that is capable of
probing for the existence of small, lowluminosity black holes back in time," said
coauthor Sandra Faber, University Professor
of astronomy and astrophysics at UC Santa
Cruz and CANDELS principal investigator.
"Up to now, observations of distant galaxies
have consistently reinforced the local findings-distant black holes actively accreting in big
galaxies only. We now have a big puzzle: What
happened to these dwarf galaxies?"
One possibility is that at least some of them
are the progenitors of present-day massive
galaxies like the Milky Way. "Some may remain
small, and some may grow into something like
the Milky Way," Trump said.
But according to Faber, both possibilities
raise further questions. To become big galaxies
today, the dwarf galaxies would have to grow
at a rate much faster than standard models
predict, she said. If they remain small, then
nearby dwarf galaxies should also have central
black holes. "There might be a large population
of small black holes in dwarf galaxies that no
one has noticed before," Faber said.
Trump noted that the distant dwarf galaxies
are actively forming new stars. "Their star
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formation rate is about ten times that of the
Milky Way," he said. "There may be a connection
between that and the active galactic nuclei.
When gas is available to form new stars, it's
also available to feed the black hole."
In addition to the Hubble observations,
the researchers obtained further evidence of
active black holes in the galaxies from x-ray
data acquired by NASA's Chandra X-ray
Observatory. The study focused on 28 galaxies
in a small patch of sky known as the Hubble
Ultra Deep Field. Because each object was
so small and faint, Trump combined the data
from all 28 galaxies to improve the signal-tonoise ratio.
"This is a powerful technique that we can
use for similar studies in the future on larger
samples of objects," Trump said.
This research is funded by NASA and the
National Science Foundation. f

Space Telescopes
Reveal Secrets of
Turbulent Black Hole
(NASA/STScI/ESA) An international team
of astronomers using five different telescopes
has uncovered striking features around a
supermassive black hole in the core of the
distant galaxy Markarian 509. They found
a very hot corona hovering above the black
hole and cold gas "bullets" in hotter diffuse
gas, speeding outward with velocities over 1
million miles per hour. This corona absorbs
and reprocesses the ultraviolet light from
the accretion disk encircling the black hole,
energizing it and converting it into X-rays. This
discovery allows astronomers to make sense
of some of the observations of active galaxies
that have been hard to explain so far. The heart
of the campaign consisted of repeated visible,
X-ray, and gamma-ray observations with ESA's
XMM-Newton and INTEGRAL satellites, which
monitored Markarian 509 for six weeks. This
was followed by long observations with NASA's
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Chandra X-ray Observatory and the Hubble
Space Telescope. Prior to these observations
short snapshots to monitor the behavior of
the source at all wavelengths were taken with
NASA's Swift satellite. The combined efforts
of all these instruments gave astronomers
an unprecedented insight into the core of an
active galaxy.
The Cosmic Origins Spectrograph aboard
Hubble reveals that the coolest gas in the line
of sight toward Markarian 509 has 14 different
velocity components at various locations in the
innermost parts of this galaxy. Hubble's data,
combined with X-ray observations, show that
most of the visible outflowing gas is blown off
from a dusty gas disk surrounding the central
region more than 15 light-years away from the
black hole. This outflow consists of dense,
cold blobs or gas bullets embedded in hotter
diffuse gas. The international consortium
responsible for this campaign consists of 26
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astronomers from 21 institutes on 4 continents.
The first results of this campaign will be
published as a series of seven papers in the
journal Astronomy and Astrophysics. More
results are in preparation. f

Spitzer Detects a
Steaming Super-Earth
Eclipsing Its Star
NASA's Spitzer Space Telescope has gathered
surprising new details about a supersized and
superheated version of Earth called 55 Cancri e.
According to Spitzer data, the exoplanet is less
dense than previously thought, a finding which
profoundly changes the portrait of this exotic
world. Instead of a dense rock scorched dry
by its sun, 55 Cancri e likely has water vapor
and other gases
steaming from
its molten surface.
Spitzer measured the extraordinarily
small amount
of light 55 Cancri e blocked
when the planet crossed in
front of its star.
These minieclipses, called transits, allow astronomers
to accurately determine a planet's size and
calculate its density. Promisingly, the results
show how astronomers can use Spitzer, operating in "warm" mode since depleting its liquid
coolant in May 2009, to probe the properties
of strange alien worlds.
"This work demonstrates that 'warm' Spitzer
can measure an extremely faint eclipses caused
by exoplanet transits with very high precision,"
said Brice-Olivier Demory, a post-doctoral
associate in Professor Sara Seager's group in
the Earth, Atmospheric and Planetary Sciences
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department at the Massachusetts Institute
of Technology (MIT). Demory, who is lead
author of a paper accepted for publication in
Astronomy & Astrophysics, said that the study
"emphasizes the important role Spitzer still has
to play for the detection and characterization
of transiting planets."
Astronomers first discovered 55 Cancri e
in 2004, and continued investigation of the
exoplanet has shown it to be a truly bizarre
place. The world revolves around its sun-like
star in the shortest time period of all known
exoplanets, just 17 hours and 40 minutes. In
other words, a year on 55 Cancri e lasts less
than 18 hours. The exoplanet orbits about 26
times closer to its star than Mercury, the most
Sun-kissed planet in our solar system. Such
proximity means that 55 Cancri e's surface
roasts at a minimum of 3,200° Fahrenheit.
The new observations with Spitzer reveal
55 Cancri e to
have a mass
7.8 times and a
radius just over
twice that of
Earth. Those
properties
place 55 Cancri
e in the "superEarth" class of
exoplanets, a
few dozen of
which have
been found.
Only a handful of known super-Earths,
however, cross the face of their stars as viewed
from our vantage point in the cosmos. At just
40 light years away, 55 Cancri e stands as the
smallest transiting super-Earth in our stellar
neighborhood. In fact, 55 Cancri is so bright
and close that it can be seen with the naked
eye on a clear, dark night.
Based on the precise Spitzer data, Demory and
his colleagues came up with a revised, lower
density for 55 Cancri e. Coupled with its tight
orbit, 55 Cancri e possesses a unique combination of super-Earth traits. Its low density is
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similar to that of a cooler super-Earth called
GJ1214b, discovered in 2009 orbiting a tiny,
dim star. Yet 55 Cancri e's orbit is more like
that of the denser, inferno worlds CoRoT-7b
and Kepler-10b. "What makes 55 Cancri e so
remarkable is that despite its high temperature,
the planet has a low density," said Demory.
Previously, a separate international team
of astronomers had made observations of 55
Cancri e in visible light with Canada's MOST
telescope. Initially, their evidence implied
that 55 Cancri e's diameter was smaller by
25 percent, leading to reports of 55 Cancri e
as actually the densest planet known. Refinements to those observations, however, now
agree with the new Spitzer findings, which
rely on a transit seen in longer-wavelength
infrared light.
No longer looking like a dense planet of
solid rock, 55 Cancri e instead appears to be
an unprecedented world with an intriguing
history. The Spitzer results suggest that about
a fifth of the planet's mass must be made of
light elements and compounds, including
water. In the intense heat of 55 Cancri e's
terribly close sun, those light materials would
exist in a "supercritical" state, between that of
a liquid and a gas, and might sizzle out of the
planet's surface.
New developments in planetary formation and evolution theory will probably be
necessary to explain 55 Cancri e's back story.
According to our models of the birth of solar
systems, for example, 55 Cancri e could not
have formed so near its star. Maybe it started
out as a more distant planet with a large
gaseous atmosphere. As worlds took shape
in the 55 Cancri solar system, gravitational
interactions amongst the system's five known
planets could have prodded a young 55 Cancri
e to migrate in toward its sun. In the process,
the Neptune-like exoplanet might have lost
most of its atmosphere, exposing a core that
sputters with the venting of heated chemicals.
It seems certain that 55 Cancri e is on a
"death spiral," soon to be devoured or ripped
apart by its host star. But for now, the world's
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serendipitous placement in our sky will allow Spitzer and other instruments to study
55 Cancri e in further detail, expanding our
knowledge of how exoplanets work.
"55 Cancri e orbits a very bright star thus
enabling the possibility of obtaining a wealth
of observations with space-based facilities at
various wavelengths," said study co-author
Michael Gillon of the University of Liege in
Belgium and principal investigator for the
warm Spitzer program aimed at detecting
transiting low-mass exoplanets. "This fact
will make 55 Cancri e a landmark for our
understanding of the planetary interior and
atmospheric composition of super-Earths." f

Origin of DinosaurKilling Asteroid
Remains a Mystery
(NASA/JPL) Observations from NASA's
Wide-field Infrared Survey Explorer (WISE)
mission indicate the family of asteroids some
believed was responsible for the demise of the
dinosaurs is not likely the culprit, keeping open
the case on one of Earth's greatest mysteries.
While scientists are confident a large asteroid
crashed into Earth approximately 65 million
years ago, leading to the extinction of dinosaurs
and some other life forms on our planet, they
do not know exactly where the asteroid came
from or how it made its way to Earth. A 2007
study using visible-light data from groundbased telescopes first suggested the remnant
of a huge asteroid, known as Baptistina, as a
possible suspect.
According to that theory, Baptistina crashed
into another asteroid in the main belt between
Mars and Jupiter about 160 million years ago.
The collision sent shattered pieces as big as
mountains flying. One of those pieces was
believed to have impacted Earth, causing the
dinosaurs' extinction.
Since this scenario was first proposed,
evidence developed that the so-called Baptistina
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family of asteroids was not the responsible
party. With the new infrared observations
from WISE, astronomers say Baptistina may
finally be ruled out.
"As a result of the WISE science team's
investigation, the demise of the dinosaurs
remains in the cold case files," said Lindley
Johnson, program executive for the Near Earth
Object (NEO) Observation Program at NASA
Headquarters in Washington. "The original
calculations with visible light estimated the
size and reflectivity of the Baptistina family
members, leading to estimates of their age, but
we now know those estimates were off. With
infrared light, WISE was able to get a more
accurate estimate, which throws the timing of
the Baptistina theory into question."
WISE surveyed the entire celestial sky twice
in infrared light from January 2010 to February
2011. The asteroid-hunting portion of the
mission, called NEOWISE, used the data to
catalogue more than 157,000 asteroids in the
main belt and discovered more than 33,000
new ones.
Visible light reflects off an asteroid. Without
knowing how reflective the surface of the
asteroid is, it's hard to accurately establish
size. Infrared observations allow a more
accurate size estimate. They detect infrared
light coming from the asteroid itself, which
is related to the body's temperature and size.
Once the size is known, the object's reflectivity
can be re-calculated by combining infrared
with visible-light data.

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.
The NEOWISE team measured the reflectivity
and the size of about 120,000 asteroids in the
main belt, including 1,056 members of the
Baptistina family. The scientists calculated
the original parent Baptistina asteroid actually
broke up closer to 80 million years ago, half
as long as originally proposed.
This calculation was possible because the
size and reflectivity of the asteroid family
members indicate how much time would have
been required to reach their current locations,
larger asteroids would not disperse in their
orbits as fast as smaller ones. The results
revealed a chunk of the original Baptistina
asteroid needed to hit Earth in less time than
previously believed, in just about 15 million
years, to cause the extinction of the dinosaurs.
"This doesn't give the remnants from the
collision very much time to move into a
resonance spot, and get flung down to Earth
65 million years ago," said Amy Mainzer,
a co-author of a new study appearing in
the Astrophysical Journal and the principal
investigator of NEOWISE at NASA's Jet
Propulsion Laboratory. "This process is
thought to normally take many tens of millions
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of years." Resonances are areas in the main
belt where gravity nudges from Jupiter and
Saturn can act like a pinball machine to fling
asteroids out of the main belt and into the
region near Earth.
The asteroid family that produced the
dinosaur-killing asteroid remains at large.
Evidence that a 6-mile diameter asteroid
impacted Earth 65 million years ago includes
a huge, crater-shaped structure in the Gulf of
Mexico and rare minerals in the fossil record,
which are common in meteorites but seldom
found in Earth's crust. In addition to the
Baptistina results, the NEOWISE study shows
various main belt asteroid families have similar
reflective properties. The team hopes to use
NEOWISE data to disentangle families that
overlap and trace their histories.
"We are working on creating an asteroid
family tree of sorts," said Joseph Masiero, the
lead author of the study. "We are starting to
refine our picture of how the asteroids in the
main belt smashed together and mixed up." f

Astrophysicist Adam
Riess Wins the 2011
Nobel Prize in Physics

(NASA/STScI) Observations made by
NASA's Hubble Space Telescope of a special
type of supernova contributed to research on
the expansion of the universe that recently was
honored with the 2011 Nobel Prize in Physics.
Adam Riess, an astronomer at the Space
Telescope Science Institute and KriegerEisenhower professor in physics and astronomy
at The Johns Hopkins University in Baltimore,
was a member of a team awarded the Nobel
Prize in Physics by the Royal Swedish Academy
of Sciences. The academy recognized him for
leadership in the High-z Team's 1998 discovery
that the expansion rate of the universe is
accelerating, a phenomenon widely attributed
to a mysterious, unexplained "dark energy"
filling the universe. Critical parts of the work
were done with NASA's Hubble Space Telescope.
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Riess shares the prize with Saul Perlmutter,
an astrophysicist at the University of California,
Berkeley, and the Lawrence Berkeley National
Laboratory, whose Supernova Cosmology
Project team published similar results shortly
after those published by Riess and High-z
teammate Brian Schmidt of the Australian
National University. Both teams shared the
Peter Gruber Foundation's 2007 Cosmology
Prize, a gold medal and $500,000, for the
discovery of dark energy, which Science
Magazine called "The Breakthrough Discovery
of the Year" in 1998.
"The work of Reiss and others has completely
transformed our understanding of the
universe," said Waleed Abdalati, NASA chief
scientist. "This award also recognizes the
tremendous contributions of the technological
community that engineered, deployed, and
serviced the Hubble Space Telescope, which
continues to open new doors to discovery after
more than 20 years of peering deep into the
universe. With the future launch of the even
more powerful James Webb Space Telescope,
NASA is ensuring more revolutionary science
discoveries like these in our future."
Space Telescope Science Institute director
Matt Mountain added, "The power of this
discovery is that NASA has kept Hubble
going for 20 years. This meant that Adam
was able to track the history of the universe
using science instruments that were upgraded
from one servicing mission to the next. That
is why this work has been recognized with the
Nobel Prize."
Riess led the study for the High-z Supernova
Search Team of highly difficult and precise
measurements of objects spanning 7 billion
light-years that resulted in the 1998 discovery
that many believe has changed astrophysics
forever: an accelerated expansion of the
universe propelled by dark energy.
"We originally set out to use a special kind of
exploding star called 'supernovae' to measure
how fast the universe was expanding in the past
and to compare it to how fast it is expanding
now," Riess recalled. "We anticipated finding
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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:

that gravity had slowed the rate of expansion
over time. But that's not what we found."
Instead, Riess' team was startled to discern that
the rate of expansion was actually speeding up.
Richard Griffiths, Hubble program scientist
in the Astrophysics Division at NASA
Headquarters, Washington, said, "The role
of the Hubble Space Telescope in this work
was to measure how the brightness of some
of the most distant supernovae changed over
time. This established the acceleration of the
universe and by inference that the agent of
acceleration is 'dark energy.'"
The importance of Hubble was to obtain
images of the high-redshift supernovae of
type Ia, exploding white dwarfs that have
accreted gas from their companion stars in a
binary system and reached a mass limit beyond
which they can no longer support themselves
against gravity. Since the brightness of these
supernovae change with time in a way that
correlates with their intrinsic peak brightness,
observations of their light can point to how
bright, and therefore how distant, their host
galaxies are.
The precision of Hubble measurements of
the high redshift supernovae, which had been
discovered from the ground, was crucial in
the demonstration that distant supernovae
were fainter than expected, and that the initial

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.
deceleration of the universe has astoundingly
transformed into an accelerating expansion
due to the effects of dark energy.
Although Hubble played a critical role in
the discovery of dark energy, nearly every
major observatory on Earth also contributed
to the study of this mysterious energy.
Ground-based telescopes run by the National
Optical Astronomy Observatories, especially
the 4-meter Blanco telescope at the Cerro
Tololo International Observatory in Chile,
and at the Kitt Peak National Observatory
in Arizona, as well as European telescopes
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on the Canary Islands, are credited with
discovering of the majority of the supernovae
ultimately used to track the expansion rate
of the universe. The astronomers also used
the W. M. Keck Observatory in Hawaii, the
MMT Observatory in Arizona, and European
Southern Observatory's 3.6-meter telescope in
Chile to measure the spectra of the discovered
supernovae and the distances of their host
galaxies.
"One of the most exciting things about dark
energy is that it seems to live at the very nexus of
two of our most successful theories of physics:
quantum mechanics, which explains the physics
of the small, and Einstein's Theory of General
Relativity, which explains the physics of the
large, including gravity," Reiss said.
"Currently, physicists have to choose between
those two theories when they calculate
something. Dark energy is giving us a peek
into how to make those two theories operate
together. Nature somehow must know how
to bring these both together, and it is giving us
some important clues. It's up to us to figure
out what [those clues] are saying."
Riess is continuing his Hubble Space
Telescope observations of distant supernovae
to characterize dark energy. He also is involved
in searching for the exploding stars with
the Panoramic Survey Telescope and Rapid
Response System, a series of ground-based
telescopes at the University of Hawaii's Institute
for Astronomy. The sky survey is expected to
find thousands of new supernovae.
Other Space Telescope Science Institute staff
involved in the dark energy research are Ron
Gilliland, a co-investigator with Riess, and
Andrew Fruchter, Nino Panagia, and Susana
Deustua who were on Perlmutter's team.
The Hubble Space Telescope is a project of
international cooperation between NASA and
the European Space Agency. NASA's Goddard
Space Flight Center manages the telescope.
The Space Telescope Science Institute conducts
Hubble science operations and is operated for
NASA by the Association of Universities for
Research in Astronomy, Inc. f
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Living the High Life
(NASA/SSC) This composite image of NGC
281 contains X-ray data from the Chandra X-Ray
Telescope (purple) with infrared observations
from Spitzer Space Telescope (red, green, blue).
The high-mass stars in NGC 281 drive many
aspects of their galactic environment through
powerful winds flowing from their surfaces
and intense radiation that heats surrounding
gas, "boiling it away" into interstellar space.
This process results in the formation of large
columns of gas and dust, as seen on the left side
of the image. These structures likely contain
newly forming stars. The eventual deaths of
massive stars as supernovas will also seed the
galaxy with material and energy. f

Take a Field Trip to
a Planetarium

Shows available for all grade levels
are offered Monday thru Friday at
both the Fleischmann Planetarium
and the CSN Planetarium.
For information, call 702-651-4505 in
Las Vegas or 775-784-4812 in Reno.
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Month in
History
December

1: The Soviet Mars 3 became the first spacecraft
to land on the surface of Mars and return
signals to the earth in 1971.
2: The American Pioneer 10 became the first
craft to return close pictures of Jupiter in
its flyby in 1973. NASA stopped receiving
data from this craft as it left the solar system.
3: The American Pioneer Venus 1 became the
first craft to orbit the planet Venus in 1978.
6: The American Unity and the Russian Zarya
modules are docked together to form the
initial core of the International Space
Station in 1998.
7: Apollo 17, the sixth and final manned landing
mission to the moon, was launched on this
date in 1972.
13: Abel Tasman, namesake for Tasmania,
was the first European to land in New
Zealand in 1642.
14: Tycho Brahe, the Danish nobleman whose
observations enabled Johannes Kepler (see
December 27) to determine the Laws of
Planetary Motion, was born in 1546. He
became the Astronomer Royal of Denmark
and built a major observatory on the island
of Hven.
14: Raold Amundsen became the first explorer
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to reach the south pole of the earth in 1911.
15: The Soviet Venera 7 became the first
spacecraft to successfully land on the surface
of Venus. It returned some data and one
photograph during 20 minutes in 1970
before the extreme conditions destroyed it.
17: The Wright Brothers achieved the first
flight by a heavier than air craft in 1903
when the Wright Flier flew for 120 feet.
18: The first voice from space was a recorded
Christmas message from President
Eisenhower in 1958. The signal was relayed
from a radio repeater in an Atlas missile
from a low orbit of the earth.
21: A space endurance record of 366 days was
set by cosmonaut Musa Manarov aboard the
Soviet space station Mir in 1988. Manarov
became the first human to spend one year
in space.
24: Apollo 8 became the first craft with a
human crew to orbit the moon in 1968.
The crew was Frank Borman, James Lovell
and William Anders.
25: Isaac Newton was born on Christmas Day
in 1642. Newton is noted for first describing
the Law of Gravity, the three general Laws
of Motion and the Calculus.
27: The Polish astronomer and mathematician
Johannes Kepler was born in 1571. Using
the observations of Tycho Brahe, Kepler
derived the three Laws of Planetary Motion
between 1602 and 1620.
28: The United States announced a study to
investigate the possibility of launching an
artificial satellite of the earth on this date
in 1948. 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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December

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

Planet
Constellation
Transit Elev.
Pluto
Sagittarius
12:33 pm (35°)
Ceres
Aquarius
5:46 pm (41°)
Eris
Cetus
7:42 pm (50°)
MakeMake Coma Berenices 6:50 am (81°)
All times are Pacific Standard Time. Rise Haumea Boötes
7:58 am (72°)
and set times are for the astronomical horizon
All Dwarf Planets require a telescope. Ceres
at 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 in the morning sky rising Eris ("EE-ris"), MakeMake (mah-keh-mahabout an hour before the sun for last two keh) and Haumea, like most Plutoids, require a
weeks of the month. Inferior conjunction professional sized telescope. Transit times and
(near side of the sun) occurs on December altitudes (from Las Vegas) are when the object
4. Greatest western elongation will occur is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
on December 13.

The Moon
Venus. Venus is in the evening sky setting
about two hours after the sun at the middle
Each day the moon rises about one hour
of the month. It will be prominent in the later than the day before. The New Moon (not
evening sky through next May.
visible) is in the direction of the sun and rises
Mars. Mars, in Leo, is visible in the morning and sets with the sun. The first quarter moon
sky before sunrise. Look for Mars rising at rises at about noon and sets near midnight.
The full moon is opposite the sun in the sky
about 11 pm at mid-month.
and rises at sunset and sets at sunrise. The
Jupiter. Jupiter, near the Pisces-Aries border, last quarter moon rises near midnight and
is in the eastern sky in the early evening. sets near noon. Perigee is when the moon is
Opposition (opposite the sun from the closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
earth) occurred on October 28.
the average.
Saturn. Saturn, in Virgo, is visible before
First quarter Dec. 2
1:52 am pst
sunrise. Look for it to rise near 2 am at
Full Moon
Dec. 10
6:36 am
mid-month. The waning crescent moon
Last quarter Dec. 17
4:48 pm
rises about 20 minutes after Saturn on the
New
Moon
Dec.
24
10:06
am
morning of December 20.
First quarter Dec. 31
10:15 pm
Uranus. Uranus, in Pisces, is in the evening
Perigee
Nov. 23
3:25 pm pst
sky. The waxing gibbous moon is 5° above
Apogee
Dec. 5
5:14 pm
Uranus on the evening of December 3.
Perigee
Dec. 21
6:58 pm
Neptune. Neptune, in Aquarius, is visible in
the southwest after sunset. It sets before
There will be a total eclipse of the moon
midnight. The waxing crescent moon will
this month. The start of the eclipse will
set just after Neptune early on the evening
be visible from Nevada near sunrise on
of December 28.
the morning of December 10 as the moon
sets. f
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2011
The Sun

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

Las Vegas

Sunrise
6:33 am pst
6:36
6:38
6:41
6:43
6:45
6:47
6:48
6:50
6:51
6:51

Sunset
4:26 pm pst
4:26
4:26
4:26
4:27
4:28
4:29
4:30
4:32
4:34
4:36
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The Sun

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

Winter Solstice

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

Reno

Sunrise
7:00 am pst
7:03
7:06
7:09
7:11
7:13
7:15
7:16
7:18
7:19
7:20

Sunset
4:36 pm pst
4:35
4:35
4:35
4:36
4:37
4:38
4:39
4:41
4:43
4:45

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

shower are caused by debris from an unnamed,
comet. The asteroid 3200 Phæthon is traveling
on virtually the same path as the particles
from the stream and is thought to be the dead
nucleus of the comet.
This shower is usually one of the best showers
of the year producing nearly 100 meteors per
hour at its peak. The waning gibbous moon
will interfere with the shower this year as it
will be in the sky most of the night.
Meteors are best seen after midnight where
the sky is clear and dark. This means the
observer must get away from city lights. For
the typical metropolitan area, you need to get
at least 30 miles away from the city.
Meteors from a shower can be seen anywhere
in the sky. Because the particles causing the
meteors are traveling on parallel paths, you
can trace back the path of each meteor to a
common place in the sky. This place is called
the radiant for the shower. The radiant for
the Geminids is near the star Castor in the
constellation of Gemini.
The next major meteor shower will be in the
first week of January. The Quadrantids are
usually a very good shower. The Quadrantid
Meteor Shower
meteor shower usually produces 50 to 100
The Geminid meteor shower is expected meteors per hour. The Quadrantids are
to reach its peak near midnight on the night expected to be good as the moon will be an
of December 13/14. The meteors from this early waxing gibbous phase. f
Winter officially begins with the Winter
Solstice which will occur at 9:30 pm pst on
December 21.
The winter solstice is that moment when
the apparent position of the sun, as the earth
revolves around the sun, is at its southern most
position. This occurs when the north pole of
the earth is tipped away from the sun. This is
the day with the least amount of daylight and
the greatest amount of night. In Las Vegas,
this is 9H hours of daylight and 14H hours of
darkness. The noon time sun is at its lowest
elevation for the year (about 30° for Las Vegas
and 27° for Reno).
On this date, the energy gained by the ground
in the daytime is a minimum and the energy
lost by the ground at night is a maximum.
This causes the average temperatures to fall at
their greatest rate. The lowest temperatures
normally occur about six weeks later when the
energy gained and energy lost balances between
day and night. This is why the coldest part
of the year normally occurs in February. f

Now Playing
In Las Vegas

In Reno

Hurricane on the Bayou
Season of Light

in Skydome 8/70TM

Two Small Pieces of Glass
Seasonal Stargazing
all in Digistar 4TM

in SciDomeTM

Wonders of the Universe
in SciDomeTM

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

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030-4228

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

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

http://planetarium.unr.edu/

