onOrbit

Vol. 25, No. 11
November 2013
$1.50

PN Hb 12
Fleischmann Planetarium
University of
Nevada - Reno

The Planetarium

College of Southern
Nevada - Las Vegas

Now Playing
3200 East Cheyenne Avenue
North Las Vegas, NV 89030

Show Info. 702-651-4SKY
Office 651-4505 or 651-4138

in
Extreme Planets
Cowboy Astronomer
Closes
Mystery of the Missing Seasons Nov. 23
Show Times:
Extreme Planets: 8 pm Friday & Saturday
Seasonal Stargazing
Cowboy Astronomer: 7 pm Friday & Saturday

with all shows

Missing Seasons: 6 pm Friday, 3:30 & 6 pm Saturday
General admission price: $6.00
The Student Observatory
Students, children & seniors: $4.00
Free observing sessions after 8:00 pm
Gift Shop: Fri.: 5 - 9 pm, Sat.: 3 - 9 pm
planetarium shows, weather permitting.

All Shows in SciDomeTM
Call for Titles
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 - 7 pm
Friday noon to 9 pm & Saturday 10 am - 9 pm
Sunday & Holidays 10 am - 7 pm
775-784-4811 Show Info.

Seasonal Stargazing
with some shows

Telescope Viewing
Free observing sessions on the first Friday
of each month at MacClean Observatory
(Redfield Campus) starting 30 minutes after
sunset. Weather permitting.
775-784-4812 Office

2013

Word from
the Editor

onOrbit

Cosmic Caterpillar
(NASA/STScI) This light-year-long knot of
interstellar gas and dust resembles a caterpillar
on its way to a feast. But the meat of the story
is not only what this cosmic caterpillar eats
for lunch, but also what's eating it. Harsh
winds from extremely bright stars are blasting
ultraviolet
radiation at
this "wannabe" star and
sculpting the
gas and dust
into its long
shape.
The culprits
are 65 of
the hottest,
brightest
known stars,
classified as
O-type stars,
located 15
light-years
away from the knot, towards the right edge
of the image. These stars, along with 500
less bright, but still highly luminous B-type
stars make up what is called the Cygnus OB2
association. Collectively, the association is
thought to have a mass more than 30,000
times that of our Sun.
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The caterpillar-shaped knot, called IRAS
20324+4057, is a protostar in a very early
evolutionary stage. It is still in the process of
collecting material from an envelope of gas
surrounding it. However, that envelope is being
eroded by the radiation from Cygnus OB2.
Protostars in this region should eventually
become young stars with final masses about
one to ten times that of our Sun, but if the
eroding radiation from the nearby bright stars
destroys the gas envelope before the protostars
finish collecting mass, their final masses may
be reduced.
Spectroscopic observations of the central
star within IRAS 20324+4057 show that it is
still collecting
material quite
heavily from its
outer envelope,
hoping to
bulk up in
mass. Only
time will tell
if the formed
star will be
a "heavyweight" or a
"light-weight"
with respect to
its mass.
This image
of
IRAS
20324+4057 is a composite of Hubble Advanced
Camera for Surveys data taken in green and
infrared light in 2006, and ground-based
hydrogen data from the Isaac Newton Telescope
in 2003, as part of the IPHAS H-alpha survey.
The object lies 4,500 light-years away in the
constellation Cygnus. f
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Bizarre Alignment of
Planetary Nebulae
(NASA/STScI/ESA) Astronomers have used
the NASA/ESA Hubble Space Telescope and
ESO's New Technology Telescope to explore
more than 100 planetary nebulae in the
central bulge of our galaxy. They have found
that butterfly-shaped members of this cosmic
family tend to be mysteriously aligned, a
surprising result given their different histories
and varied properties.
The final stages of life for a star like our
Sun result in
the star puffing
its outer layers
out into the
surrounding
space, forming
objects known
as planetary
nebulae in a
wide range of
beautiful and
striking shapes.
One type of
such nebulae,
known as
bipolar planetary nebulae, create ghostly
hourglass or butterfly shapes around their
parent stars.
All these nebulae formed in different places
and have different characteristics. Neither the
individual nebulae, nor the stars that formed
them, interact with other planetary nebulae.
However, a new study by astronomers from
the University of Manchester, UK, now shows
surprising similarities between some of these
nebulae: many of them line up in the sky in
the same way.
"This really is a surprising find and, if it
onOrbit is made available to all K-12

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

November

holds true, a very important one," explains
Bryan Rees of the University of Manchester,
one of the paper's two authors." Many of these
ghostly butterflies appear to have their long
axes aligned along the plane of our galaxy.
By using images from both Hubble and the
NTT we could get a really good view of these
objects, so we could study them in great detail."
The astronomers looked at 130 planetary
nebulae in the Milky Way's central bulge. They
identified three different types, and peered
closely at their characteristics and appearance.
"While two of these populations were
completely randomly aligned in the sky,
as expected,
we found
that the third,
the bipolar
nebulae,
showed a
surprising
preference for
a particular
alignment,"
says
the
paper's second
author Albert
Zijlstra, also of
the University
of Manchester. "While any alignment at all is
a surprise, to have it in the crowded central
region of the galaxy is even more unexpected."
Planetary nebulae are thought to be sculpted
by the rotation of the star system from which
they form. This is dependent on the properties
of this system, for example, whether it is a
binary, or has a number of planets orbiting it,
both of which may greatly influence the form
of the blown bubble. The shapes of bipolar
nebulae are some of the most extreme, and
are thought to be caused by jets blowing mass
outwards from the star system perpendicular
to its orbit.
"The alignment we're seeing for these bipolar
nebulae indicates something bizarre about star
systems within the central bulge," explains
Rees. "For them to line up in the way we see,
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the star systems that formed these nebulae
would have to be rotating perpendicular to the
interstellar clouds from which they formed,
which is very strange."
While the properties of their progenitor stars
do shape these nebulae, this new finding hints
at another more mysterious factor. Along with
these complex stellar characteristics are those
of our Milky Way; the whole central bulge
rotates around the galactic centre. This bulge
may have a greater influence than previously
thought over our entire galaxy, via its magnetic
fields. The astronomers suggest that the
orderly behaviour of the planetary nebulae
could have been caused by the presence of
strong magnetic fields as the bulge formed.
As such nebulae closer to home do not line
up in the same orderly way, these fields would
have to have been many times stronger than
they are in our present-day neighbourhood.
"We can learn a lot from studying these
objects," concludes Zijlstra. "If they really
behave in this unexpected way, it has
consequences for not just the past of individual
stars, but for the past of our whole galaxy." f
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Coldest Brown Dwarfs

(NASA/SSC) In 2011, astronomers on the
hunt for the coldest star-like celestial bodies
discovered a new class of such objects using
NASA's Wide-Field Infrared Survey Explorer
(WISE) space telescope. But until now, no one
knew exactly how cool the bodies' surfaces
really are. In fact, some evidence suggested
they could be at room temperature.
A new study using data from NASA's Spitzer
Space Telescope shows that while these socalled brown dwarfs are indeed the coldest
known free-floating celestial bodies, they are
warmer than previously thought, with surface
temperatures ranging from about 250° to 350°
F (125° to 175° C). By comparison, the sun
has a surface temperature of about 10,340°
F (5,730° C).
To reach these surface temperatures after
cooling for billions of years, these objects
would have to have masses of only five to 20
times that of Jupiter. Unlike the sun, the only
source of energy for these coldest of brown
dwarfs is from their gravitational contraction,
which depends directly on their mass. The sun
is powered by the conversion of hydrogen to
helium; these brown dwarfs are not hot enough
for this type of "nuclear burning" to occur.
The findings help researchers understand
how planets and stars form.
"If one of these objects were found orbiting
a star, there is a good chance that it would be
called a planet," said Trent Dupuy, a Hubble
Fellow at the Harvard-Smithsonian Center
for Astrophysics and a co-author of the study,
appearing online Sept. 5 in the journal Science
Express. But because they probably formed
on their own and not in a planet-forming disk
orbiting a more massive star, astronomers still
call these objects brown dwarfs even if their
mass is of planetary size.
Characterizing these cold brown dwarfs is
challenging because they emit most of their
light at infrared wavelengths and are very faint
due to their small size and low temperature.
To get accurate temperatures, astronomers
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as knowing the position of a firefly to within
1 inch from 200 miles away," explained Adam
Kraus, professor at the University of Texas at
Austin and the study's other co-author.
The new data also present new puzzles
to astronomers who study cool, planet-like
atmospheres. Unlike warmer brown dwarfs
and stars, the observable properties of these
objects don't seem to correlate as strongly with
temperature. This suggests increased roles for
other factors, such as convective mixing, in
driving the chemistry at the surface.
This study examined the initial sample of the
coldest brown dwarfs discovered in the WISE
survey data. Additional objects discovered in
the past two years remain to be studied, and
scientists hope they will shed light on some
of these outstanding issues.
NASA's Jet Propulsion Laboratory,
Pasadena, Calif., manages the Spitzer Space
Telescope mission for NASA's Science Mission
Directorate, Washington. Science operations
are conducted at the Spitzer Science Center
at the California Institute of Technology in
Pasadena. Data are archived at the Infrared
Science Archive housed at the Infrared
Processing and Analysis Center at Caltech.
Caltech manages JPL for NASA. f

need to know the distances to these objects.
"We wanted to find out if they were colder,
fainter and nearby, or if they were warmer,
brighter and more distant," explains Dupuy.
Using Spitzer, the team determined that
the brown dwarfs in question are located at
distances 20 to 50 light-years away.
To determine the distances to these objects,
the team measured their parallax, the apparent
change in position against background stars
over time. As Spitzer orbits the sun, its
perspective changes and nearby objects appear
to shift back and forth slightly. The same effect
occurs if you hold up a finger in front of your
face and close one eye and then the other. The
position of your finger seems to shift when
viewed against the distant background.
But even for these relatively nearby brown
dwarfs, the parallax motion is small. "To be
(NASA/STScI/ESA) Astronomers have
able to determine accurate distances, our
measurements had to be the same precision used observations from Hubble’s CANDELS
survey to explore the sizes, shapes, and colours
of distant galaxies over the last 80% of the
Universe’s history. In the Universe today
galaxies come in a variety of different forms,
and are classified via a system known as the
The ASN normally meets on the 2nd
Hubble Sequence, and it turns out that this
Tuesday of each month at 6:30 pm at
sequence was already in place as early as 11
the Fleischmann Planetarium.
billion years ago.
Call 775-324-4814 for information.
The Hubble Sequence classifies galaxies
http://www.astronomynv.org/
according to their morphology and star-

Hubble Explores The
Origins Of Modern
Galaxies

The Astronomical
Society of Nevada
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forming activity, organizing them into a cosmic
zoo of spiral, elliptical, and irregular shapes
with whirling arms, fuzzy haloes and bright
central bulges. Two main types of galaxy
are identified in this sequence: elliptical and
spiral, with a third type, lenticular, settling
somewhere between the two.
This accurately describes what we see in the
region of space around us, but how does galaxy
morphology change as we look further back
in time, to when the Universe was very young?
"This is a key question: when and over
what timescale did the Hubble Sequence
form?" says BoMee Lee of the University of
Massachusetts, lead author of a new paper
exploring the sequence. "To do this you need
to peer at distant galaxies and compare them
to their closer relatives, to see if they too can
be described in the same way."
The astronomers used Hubble to look 11
billion years back in time to when the Universe
was very young, exploring the anatomy of
distant galaxies.
While it was known that the Hubble Sequence
holds true as far back as around 8 billion years
ago, these new observations push a further 2.5
billion years back in cosmic time, covering a
huge 80% of the past history of the Universe.
Previous studies had also reached into this
epoch of the cosmos to study lower-mass
galaxies, but none had conclusively also looked
at large, mature galaxies like the Milky Way.
The new CANDELS observations confirm
that all galaxies this far back, big and small
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alike, fit into the different classifications of
the sequence.
"This is the only comprehensive study to
date of the visual appearance of the large,
massive galaxies that existed so far back in
time," says co-author Arjen van der Wel of
the Max Planck Institute for Astronomy in
Heidelberg, Germany. "The galaxies look
remarkably mature, which is not predicted
by galaxy formation models to be the case
that early on in the history of the Universe."
The galaxies at these earlier times appear to
be split between blue star-forming galaxies
with a complex structure, including discs,
bulges, and messy clumps, and massive red
galaxies that are no longer forming stars, as
seen in the nearby Universe.
Galaxies as massive as the Milky Way or more
are rather rare in the young Universe. This
scarcity has prevented previous studies from
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being able to gather a large enough sample
of mature galaxies to properly describe their
characteristics.
What was needed was a systematic set of
observations such as those from Hubble's
CANDELS survey, which was large enough
to allow the astronomers to analyze a larger
number of these galaxies consistently, and in
detail. With Hubble's Wide Field Camera 3
(WFC3), the astronomers were able to observe
in the infrared part of the spectrum to see
how the galaxies appeared in their visible
rest-frame, which is easier to compare with
galaxies in our neighbourhood.
"The huge CANDELS dataset was a great
resource for us to use in order to consistently
study ancient galaxies in the early Universe,"
concludes Lee. "And the resolution and
sensitivity of Hubble's WFC3 is second to
none in the infrared wavelengths needed to
carry out this study. The Hubble Sequence
underpins a lot of what we know about how
galaxies form and evolve, finding it to be in
place this far back is a significant discovery." f

Hubble Finds Source
of Magellanic Stream
(NASA/STScI) Astronomers using NASA's
Hubble Space Telescope have solved a 40-year
mystery on the origin of the Magellanic Stream,
a long ribbon of gas stretching nearly halfway
around our Milky Way galaxy.
The Large and Small Magellanic Clouds,
two dwarf galaxies orbiting the Milky Way,
are at the head of the gaseous stream. Since
the stream's discovery by radio telescopes in
the early 1970s, astronomers have wondered
whether the gas comes from one or both
of the satellite galaxies. Now, new Hubble
observations reveal that most of the gas was
stripped from the Small Magellanic Cloud
about 2 billion years ago, and a second region
of the stream originated more recently from
the Large Magellanic Cloud.
A team of astronomers, led by Andrew J.
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Fox of the Space Telescope Science Institute
in Baltimore, Md., and the European Space
Agency, determined the source of the gas
filament by using Hubble's Cosmic Origins
Spectrograph (COS) to measure the amount
of heavy elements, such as oxygen and sulfur,
at six locations along the Magellanic Stream.
COS observed faraway quasars whose emitted
light passes through the stream and detected
these elements from the way they absorb
ultraviolet light. Quasars are the brilliant
cores of active galaxies.
Fox's team found a low amount of oxygen
and sulfur along most of the stream, matching
the levels in the Small Magellanic Cloud about
2 billion years ago, when the gaseous ribbon
was thought to have been formed.
In a surprising twist, the team discovered a
much higher level of sulfur in a region closer
to the Magellanic Clouds. "We're finding a
consistent amount of heavy elements in the
stream until we get very close to the Magellanic
Clouds, and then the heavy element levels
go up," said Fox. "This inner region is very
similar in composition to the Large Magellanic
Cloud, suggesting it was ripped out of that
galaxy more recently."
This discovery was a wrinkle Fox's team
didn't expect, because computer models of
the stream predicted that the gas came entirely
out of the Small Magellanic Cloud, which
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has less gravity than its more massive cousin.
"Only Hubble can measure these abundances,"
Fox explained. "You have to go to space because
the absorption lines we need to measure these
abundances are all in the ultraviolet, and
Earth's atmosphere absorbs ultraviolet light."
Astronomers have debated whether the two
Magellanic Clouds are on their first pass near
our Milky Way or are bound to it.
"What's interesting is that all the other nearby
satellite galaxies of the Milky Way have lost
their gas," Fox said. "The Magellanic Clouds
have been able to retain their gas and are still
forming stars because they're more massive
than the other satellites. However, as they're
now approaching the Milky Way, they're feeling
its gravity more and also encountering its
halo of hot gas, which puts pressure on them.
That process, together with the gravitational
tug-of-war between the Magellanic Clouds,
leads to the production of the stream. You're
seeing material stripped out of the Clouds as
they come in toward the Milky Way."
Ultimately, the gaseous stream may rain
down onto the Milky Way's disk, fueling the
birth of new stars. This infusion of fresh gas is
part of one process that triggers star formation
in a galaxy. Astronomers want to know the
origin of that wayward gas in order to more
fully understand how galaxies make new stars.
"We want to understand how galaxies
like the Milky Way strip the gas from small
galaxies that fall into them and use that to
form new stars," Fox explained. "This seems
like it's an episodic process. It's not a smooth
process where a slow stream of gas comes in
continuously. Instead, once in a while a large
gas cloud falls in. We've got a way of testing
that here, where two galaxies are coming in.
We have shown which of them is producing the
gas that ultimately will fall into the Milky Way."
The team reported its results in two papers
that appeared in the Aug. 1 issue of The
Astrophysical Journal. Fox is the lead author
of one paper; the other paper's lead author is
Philipp Richter of the University of Potsdam
in Germany. f
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The Astronomy
Store
The CSN Planetarium
open 5 pm to 9 pm Friday
& 3 pm to 9 pm Saturday
The Astronomy Store features items
for sale that are of interest to the patrons
of The Planetarium. We carry a wide
variety of novelties, toys and observing
aids with a space or astronomical theme.
When patrons obtain their tickets to
planetarium shows, they can also purchase
a variety of astronomically oriented items.
Friends of The Planetarium receive a 10%
discount.

Hubble Takes Movies
of Space Slinky
(NASA/STScI) More than thirteen years
of observations from NASA's Hubble Space
Telescope have allowed astronomers to assemble
time-lapse movies of a 5,000-light-year-long
jet of superheated gas being ejected from a
supermassive black hole in the center of the
giant elliptical galaxy M87.
The movies promise to give astronomers
a better understanding of how active black
holes shape galaxy evolution. While matter
drawn completely into a black hole cannot
escape its enormous gravitational pull, most
infalling material drawn toward it first joins
an orbiting region known as an accretion disk
encircling the black hole. Magnetic fields
surrounding the black hole are thought to
entrain some of this ionized gas, ejecting it
as very high-velocity jets.
"Central supermassive black holes are a key
component in all big galaxies," said Eileen T.
Meyer of the Space Telescope Science Institute
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(STScI) in Baltimore, Md., the Hubble study's
lead author. "Most of these black holes are
believed to have gone through an active
phase, and black-hole-powered jets from this
active phase play a key role in the evolution
of galaxies. By studying the details of this
process in the nearest galaxy with an optical
jet, we can hope to learn more about galaxy
formation and black hole physics in general."
The Hubble movies reveal for the first
time that the jet's river of plasma travels in a
spiral motion. This
motion is considered
strong evidence that
the plasma may be
traveling along a
magnetic field, which
the team thinks is
coiled like a helix.
The magnetic field
is believed to arise
from a spinning
accretion disk of
material around a
black hole. Although
the magnetic field
cannot be seen, its
presence is inferred
by the confinement of
the jet along a narrow
cone emanating from
the black hole.
" We a n a l y z e d
several years' worth of Hubble data of a
relatively nearby jet, which allowed us to see
lots of details," Meyer said. "The only reason
you see the distant jet in motion at all over just
a few years is because it is traveling very fast."
Meyer found evidence for the magnetic field's

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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suspected helical structure in several locations
along the jet. In the outer part of the M87
jet, for example, one bright gas clump, called
knot B, appears to zigzag, as if it were moving
along a spiral path. Several other gas clumps
along the jet also appear to loop around an
invisible structure. "Past observations of black
hole jets couldn't distinguish between radial
motion and side-to-side motion, so they didn't
provide us with detailed information of the
jet's behavior," Meyer explained.

M87 resides at the center of the neighboring
Virgo cluster of roughly 2,000 galaxies, located
50 million light-years away. The galaxy's
monster black hole is several billion times
more massive than our Sun.
In addition, the Hubble data provided
information on why the jet is composed of
a long string of gas blobs, which appear to
brighten and dim over time.
"The jet structure is very clumpy. Is this
a ballistic effect, like cannonballs fired
sequentially from a cannon?" Meyer asked.
"Or, is there some particularly interesting
physics going on, such as a shock that is
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Friends of The
CSN Planetarium

Be a Star in Our Sky

magnetically driven?"
Meyer's team found evidence for both
scenarios. "We found things that move
quickly," Meyer said. "We found things that
move slowly. And, we found things that are
stationary. This study shows us that the clumps
are very dynamic sources."
The research team spent eight months
analyzing 400 observations from Hubble's
Wide Field Planetary Camera 2 and Advanced
Camera for Surveys. The observations were
taken from 1995 to 2008. Several team members,
however, have been observing M87 for 20
years. Only Hubble's sharp vision allowed
the research team to measure the jet's slight
motion in the sky over 13 years. Meyer's team
also measured features in the hot plasma as
small as 20 light-years wide.
It's too soon to tell whether all black-holepowered jets behave like the one in M87.
That's why Meyer plans to use Hubble to study
three more jets. "It's always dangerous to have
exactly one example because it could be a
strange outlier," Meyer said. "The M87 black
hole is justification for looking at more jets."
The team's results appeared Aug. 22 in the
online issue of The Astrophysical Journal
Letters.
In addition to Eileen Meyer, other members
of the science team are William Sparks, John
Biretta, Jay Anderson, Sangmo Tony Sohn, and
Roeland van der Marel of STScI; Colin Norman
of Johns Hopkins University, Baltimore, Md.;
and Masanori Nakamura of Academia Sinica,
Taipei, Taiwan. f

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
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Galaxy ($500) - year large credit, free
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Largest Known Group
of Star Clusters
(NASA/STScI) NASA's Hubble Space
Telescope has uncovered the largest known
population of globular star clusters, an
estimated 160,000, swarming like bees inside
the crowded core of the giant grouping of
galaxies known as Abell 1689.
An international team of astronomers
used Hubble's Advanced Camera for Surveys
to discover this bounty of stellar fossils and
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confirm such compact groupings can be
used as reliable tracers for dark matter, the
invisible gravitational scaffolding on which
galaxies are built.
"We show how the relationship between
globular clusters and dark matter depends
on the distance from the center of the galaxy
grouping," Karla Alamo-Martinez of the Center
for Radio Astronomy and Astrophysics of the
National Autonomous University of Mexico in
Morelia. "In other words, if you know how many
globular clusters
are within a certain distance, we
can give you an
estimate of the
amount of dark
matter."
Alamo-Martinez is lead
author of a paper
on the findings published
in the Sept. 20
edition of The
Astrophysical
Journal, and part
of a team led by
John Blakeslee of National Research Council
Canada's Herzberg Institute of Astrophysics at
the Dominion Radio Astrophysical Observatory in Victoria, British Columbia.
Globular clusters, dense bunches of hundreds
of thousands of stars, are the homesteaders
of galaxies. They contain some of the oldest
surviving stars in the universe. Almost 95
percent of globular cluster formation occurred
within the first 1 billion to 2 billion years after
our universe was born in the theorized Big
Bang 13.8 billion years ago.
Studying globular clusters is critical to understanding the early, intense star-forming
events that mark galaxy formation. Understanding dark matter can yield clues on how
large structures such as galaxies and galaxy
clusters were assembled billions of years ago.
The globular star cluster in Abell 1689 is
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roughly twice as large as any other population
found in previous globular cluster surveys, in
comparison, our Milky Way galaxy hosts about
150, and constitutes the most distant such
systems ever studied, at 2.25 billion light-years
away. The Hubble study shows most of the
globular clusters in Abell 1689 formed near the
center of the galaxy grouping, which contains
a deep well of dark matter. The farther away
from the galaxy core Hubble looked, the fewer
globular clusters it detected. This observation
corresponded
with a comparable drop in
the amount of
dark matter,
based on previous research.
"The globular clusters are
fossils of the
earliest star formation in Abell
1689, and our
work shows they
were very efficient in forming
in the denser
regions of dark matter near the center of the
galaxy cluster," Blakeslee said. "Our findings
are consistent with studies of globular clusters in other galaxy clusters, but extend our
knowledge to regions of higher dark matter
density."
Peering deep inside the heart of Abell
1689, Hubble detected the visible-light glow
of 10,000 globular clusters, some as dim as
29th magnitude, which is 1 one-billionth the
faintness of the dimmest star that can be seen
with the naked eye. Based on that number,
Blakeslee's team estimated that more than
160,000 globular clusters are huddled within
a diameter of 2.4 million light-years.
"Even though we are looking deep into the
cluster, we're only seeing the brightest globular
clusters, and only near the center of Abell
1689 where Hubble was pointed," he said. f
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Month in
History
November
1: The then most distance known minor
planet, Chiron, discovered on this date in
1977. Chiron’s orbit ranges between the
orbit of Saturn and the orbit of Uranus.
(Several new objects, similar to Chiron,
were later discovered on orbits well beyond
that of Pluto.)
2: Harlow Shapley, who first demonstrated
the location of the center of the galaxy, was
born in 1885.
2: The 100" Hooker Telescope at Mt. Wilson
in southern California saw "first light" in
1917. It was the largest telescope in the
world at the time.
3: The dog Laika, was the first animal to orbit
the earth. Laika was launched in Sputnik 2
by the USSR on this date in 1957.
6: Lunar Orbiter 2 was launched in 1966. It
was the 2nd of 5 craft which mapped the
surface of the moon to 1 meter resolution
in preparation for the Apollo program.
7: Robert Goddard, the first person to construct
a working liquid fuel rocket, demonstrated
a tube-launched, solid-fuel rocket in 1918.
8: Edmund Halley, who first predicted the
return of the comet that bears his name,
was born in 1656.
9: Popular astronomer Carl Sagan was born
on this date in 1934.
12: The space shuttle Columbia became the
first manned spacecraft to be flown by a
crew for the second time in 1981.
13: Mariner 9 entered orbit around Mars on
this day in 1971 to be come the first vehicle
to orbit another planet.
15: The English astronomer William Herschel
was born on this day in 1738.
15: The Lewis and Clark expedition completed
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its mission across the North American
continent when it reached the Pacific
Ocean in 1805.
16: The first intentional interstellar message
was transmitted towards the stars in 1974
from the Arecibo radio telescope. The
target was the globular star cluster M13 in
Hercules. If there is a response, we should
receive it in about 50,000 years.
18: Alan Shepard, the first American in space,
was born on this date in 1923 in Derry,
New Hampshire.
20: Edwin Hubble, who developed a method
of describing galaxies and discovered the
expansion of the Universe, was born in 1889.
The Space Telescope was named for him.
21: Jean Pilâtre de Rozier, King Louis XVI’s
historian, made the first manned balloon
ascent in 1783. He flew a hot-air balloon,
built by the Montgolfier brothers, to a
height of 80 feet.
24: In 1642, Abel Tasman was the first European
to land in what was later called Tasmania,
New Zealand.
26: France became the third country to
successfully launch an artificial satellite
in 1965.
27: The USSR became the first country to
place an object on another planet when a
capsule from the Mars 2 spacecraft impacted
on Mars in 1971.
29: Richard Byrd became the first person to
complete an aerial crossing of the South
Pole in 1929.
29: Mercury 5 was launched into earth orbit
carrying the chimpanzee Enos in 1961. 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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Sky
Calendar

November

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

Planet
Constellation
Transit
Pluto
Sagittarius
2:42 pm (34°)
Ceres
Leo
8:35 am (60°)
Eris
Cetus
9:40 pm (50°)
MakeMake Coma Berenices 8:51 am (80°)
All times are Pacific Daylight time until Haumea Boötes
9:59 am (71°)
November 3. Starting November 3, times are
All Dwarf Planets require a telescope. Ceres
in Pacific Standard Time. Rise and set times
are for the astronomical horizon at Las Vegas is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
or Reno as noted.
12" diameter. Dwarf planets beyond the orbit
The Planets
of Neptune can also be referred to as Plutoids.
Mercury. Mercury is visible late in the month Eris ("EE-ris"), MakeMake (mah-keh-mahin the morning sky rising shortly before keh) and Haumea, like most Plutoids, require a
the sun. Inferior conjunction between professional sized telescope. Transit times and
the earth and sun occurs on November altitudes (from Las Vegas) are when the object
1. Greatest western elongation (19°) will is at its highest in the southern sky. Each will
appear slightly lower in the sky from Reno. f
occur on November 17.
Venus. Venus is in the western sky immediately
after sunset. It sets about three hours after
the sun. Greatest eastern elongation (47°)
occurs on November 1. It will remain
prominent in the evening sky until the
end of the year.
Mars. Mars moves from Leo into Virgo near
the end of the month. It is rising shortly
after midnight.
Jupiter. Jupiter, in Gemini, is rising in the east
in the mid-evening. Look for the waning
gibbous moon to rise shortly after Jupiter
on the evening of November 21 near 8 pm.
Saturn. Saturn, in Libra, is too close in direction
to the sun to be easily visible. Conjunction
with the sun occurs on November 6. It will
reappear in the morning sky in December.
Uranus. Uranus, at the Pisces/Cetus border,
is high in the south in the mid-evening.
The waxing gibbous moon is just north
of Uranus on the evening of November 13.
Neptune. Neptune, in Aquarius, is high in
the south at sunset. Look for the waxing
gibbous moon above Neptune on the
evening of November 10.

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.
Last quarter
New Moon
First quarter
Full Moon
Last quarter

Oct. 26
Nov. 3
Nov. 9
Nov. 17
Nov. 25

4:40 pm pdt
4:50 am pst
9:57 pm
7:16 am
11:28 am

Apogee
Perigee
Apogee

Oct. 25
Nov. 6
Nov. 22

7:26 am pdt
1:29 am
1:51 am

There will be a total eclipse of the sun on
November 3. It will be visible in parts of
equatorial Africa and the central Atlantic
Ocean. The east coast of North America will
see part of the eclipse as it ends at sunrise.

onOrbit

2013
The Sun

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

Las Vegas

Sunrise
7:04 am pdt
6:07 am pst
6:10
6:13
6:16
6:19
6:22
6:25
6:28
6:31
6:33

Sunset
5:44 pm pdt
4:41 pm pst
4:39
4:36
4:34
4:32
4:30
4:29
4:27
4:27
4:26
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Day
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sat.

Daylight Savings Time Ends
Daylight Savings Time ends on the first
Sunday in November. The official change
from Daylight Savings Time to Standard Time
occurs at 2:00 am on November 3. For Nevada,
2:00 am Pacific Daylight Time becomes 1:00
am Pacific Standard Time.
Unofficially, most Nevadans will set their
clocks back one hour when they go to bed
on Saturday evening November 2.
Daylight Savings Time was created nearly
100 years ago, when it was noticed that the
Summer sunrise came over one hour before
the average person awoke in the morning. By
moving the clock ahead one hour in the Spring,
sunrise (by the clock) would occur an hour
later. This also meant the evening sunset was
an hour later. Since we now live by our clocks
and not the sun, this has the effect of moving
an hour of sunlight from the morning (where
it isn’t useful) into the evening (where it is).
Daylight Savings Time is not used during
the winter because the morning sunrise would
occur too late. In Las Vegas, Daylight Savings
Time in December would mean that the sun
would not rise until after 8:00 am by the clock.
In the Uniform Time Act of 1966, Congress
gave the right to the states to determine if they
were individually to use Daylight Savings Time.
However, those states who chose to observe

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

Reno

Sunrise
7:28 am pdt
6:31 am pst
6:35
6:38
6:41
6:45
6:48
6:51
6:55
6:58
7:00

Sunset
5:57 pm pdt
4:55 pm pst
4:51
4:48
4:45
4:43
4:41
4:39
4:38
4:37
4:36

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

2:00 AM PDT
becomes
1:00 AM PST
Sunday, November 3
daylight savings time must start and end on
the same dates.
Arizona chose not to use Daylight Savings
Time. This is why Nevada and Arizona keep
the same time in the Summer and are one
hour different in the winter. For any time
zone, Daylight Savings Time is the same as
Standard Time in the zone to the east. If
you check the two clocks at Hoover Dam in
the Summer, the Arizona Time and Nevada
Time clocks read the same. In the Winter, the
Arizona Time clock is one hour later than the
Nevada Time clock.
The Energy Policy Act of 2005 extended
the end of Daylight Saving Time from the
last Sunday in October to the first Sunday in
November starting in 2007. At the same time,
the start of Daylight Saving Time was moved
from the first Sunday in April to the second
Sunday in March. f

Now Playing
In Las Vegas

In Reno

Extreme Planets

All Shows
TM

Cowboy Astronomer
Mystery of the
Missing Seasons
Seasonal Stargazing

in SciDome

Call for Titles
or visit

http://planetarium.unr.edu/

all in Digistar 5TM

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

Contact us at:
The Planetarium - S1A

Fleischmann Planetarium

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

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

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

Address corrections:
pam.maher@csn.edu

http://planetarium.unr.edu/

Address corrections:
joanne@unr.edu

