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Black Hole Blows Big
Bubble
(NASA/CXC) This composite image shows a
powerful microquasar containing a black hole
in the outskirts of the nearby (12.7 million
light years) galaxy NGC 7793. The large
image contains data from the Chandra X-ray
Observatory in red, green and blue, optical data
from the Very Large Telescope in light blue,
and optical emission by hydrogen ("H-a")
from the CTIO
1.5-m telescope
in gold.
The upper
inset shows a
close-up of the
X-ray image of
the microquasar,
which is a system
containing a
stellar-mass black
hole being fed by
a companion
star. Gas swirling
toward the black
hole forms a disk
around the black hole. Twisted magnetic fields
in the disk generate strong electromagnetic
forces that propel some of the gas away from
the disk at high speeds in two jets, creating a
huge bubble of hot gas about 1,000 light years
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across. The faint green/blue source near the
middle of the upper inset image corresponds
to the position of the black hole, while the
red/yellow (upper right) and yellow (lower
left) sources correspond to spots where the
jets are plowing into surrounding gas and
heating it. The nebula produced by energy
from the jets is clearly seen in the H-a image
shown in the lower inset.
The jets in the NGC 7793 microquasar are
the most powerful ever seen from a stellar-mass
black hole and the data show that a surprising
amount of energy from the black hole is
being carried away by the jets, rather than by
radiation from material being pulled inward.
The power of the jets is estimated to be about
ten times larger than that of the very powerful
ones seen from the famous microquasar in our
own galaxy, SS433. This system in NGC 7793

is a miniature version of the powerful quasars
and radio galaxies, which contain black holes
that range from millions to billions of times
the mass of the Sun. f

© 2010, Board of Regents, Nevada System of Higher Education. onOrbit is published monthly by
the Planetariums of the Nevada System of Higher Education. It may be copied in whole or part
as long as credit is given. While every effort is made to insure the accuracy of the information
presented, the Planetariums are not responsible for any errors or the consequences of those errors.
All the news that fits is print.

Editor: Dr. Dale Etheridge, CSN Planetarium Director • Graphic Design: Denise MacRae
Circulation Manager: Pam Maher

Page 4

onOrbit

Starburst Cluster
Shows Celestial
Fireworks
(NASA/STScI) Like a July 4 fireworks display,
a young, glittering collection of stars looks like
an aerial burst. The cluster is surrounded by
clouds of interstellar gas and dust, the raw
material for new star formation. The nebula,
located 20,000
light-years
away in the
constellation
C a r i n a ,
co n t a i n s a
central cluster
of huge, hot
stars, called
NGC 3603.
T h i s
environment is
not as peaceful
as it looks.
Ultraviolet
radiation and
violent stellar
winds have
b l ow n o u t
an enormous
cavity in the gas and dust enveloping the
cluster, providing an unobstructed view of
the cluster.
Most of the stars in the cluster were born
around the same time but differ in size, mass,
temperature, and color. The course of a star's
life is determined by its mass, so a cluster
of a given age will contain stars in various
stages of their lives, giving an opportunity for
detailed analyses of stellar life cycles. NGC
onOrbit is made available to all K-12

school libraries in Nevada thanks to the
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of The Planetarium
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3603 also contains some of the most massive
stars known. These huge stars live fast and
die young, burning through their hydrogen
fuel quickly and ultimately ending their lives
in supernova explosions.
Astronomers believe most stars, including
stars like the sun, are born in clusters. Star
clusters like NGC 3603 provide important
clues to understanding the origin of massive
star formation in the early, distant universe.
Astronomers also use massive clusters to
study distant
starbursts
that occur
when galaxies
collide,
igniting a
flurry of star
formation.
The proximity
of NGC 3603
makes it an
excellent
lab
for
studying such
distant and
momentous
events.
This Hubble
Space Telescope
image was
captured in August 2009 and December 2009
with the Wide Field Camera 3 in both visible
and infrared light, which trace the glow of
sulfur, hydrogen, and iron. 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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‘Flying Dragon'
Smoldering with
Secret Star Birth
(NASA/SSC) NASA's Spitzer Space Telescope
has revealed a cosmic cloud shaped like a flying
dragon that has a secret burning behind its
dark scales.
Though appearances deceive, stars are
forming in this cloud about as fast as in a
neighboring, dazzling nebula illuminated by
giant stars. But no similar stellar behemoths
have yet emerged to set the dragon's dusty
innards aglow.
"We believe we've managed to observe this
cloud in a very early phase of star formation
before its most massive stars have ignited,"
says Matt Povich, an astronomer at Penn State
and lead author of a study published April 21
in The Astrophysical Journal Letters.
This strange starry absence in the dark cloud,
dubbed M17 SWex, speaks to the mysteries
surrounding the birth of the heftiest stars in
the universe.
Perhaps these rare, massive stars form after
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typical stars do, or when these smaller cousins
infrequently collide, or maybe an outside
"trigger" of some sort is needed. To wit, a wave
of massive star formation, possibly caused by
the crossing of a grand spiral arm of the Milky
Way galaxy, appears to be rippling through
M17 SWex's entire region.
This surge, however, has not yet reached
the beastly cloud, establishing M17 SWex as
a compelling place to explore the origin of
giant stars. "This flying dragon of M17 SWex
might carry with it important clues about
how massive stars ever come into being," says
paper co-author Barbara Whitney, a Senior
Research Scientist at the Space Science Institute
in Boulder, Colorado.
From "tail" to "snout," M17 SWex stretches
about 160 light years. Though astronomers
first discovered this shadowy monster in the
constellation of Sagittarius more than 30 years
ago, it took the keenness of Spitzer's instruments
to spot the hidden stellar nursery within.
To the lower left of M17 SWex in this image
blazes M17, an ultra-bright nebula catalogued
by the French astronomer Charles Messier in
June 1764. This resplendence is also called
the Omega or Swan Nebula for how it looks
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in the optical light we see. Spitzer's infrared
vision has shown that M17 and M17 SWex,
besides being amongst the closest to us, are
also some of the busiest star-making factories
in the Milky Way.
The data for the new study on M17 SWex
and its neighborhood come from the Spitzer
Galactic Legacy Infrared Mid-Plane Survey
Extraordinaire (GLIMPSE), completed in 2007,
and the Multi-band Imaging Photometer for
Spitzer Galactic
Plane Survey
(MIPSGAL)
that finished
observations
in 2008.
Within these
cosmic fields,
Spitzer detected
the infrared
light given off
by heated dust
in M17 SWex
signifying 488
newly forming
stars. A quarter
of this brood
consists of
dusty shells
warming as
gravity pulls
more gas into
their budding
central stars. The majority, though, have
grown disks of material around their middles
that may give rise to planets.
These fledgling stars follow and are fueled
by the dust filaments comprising the head,
narrow body and flapping wings of their
dragon-like host cloud. More than 200 of these
younglings will become class B stars, larger
and toastier than our Sun with a blue-white
color. Some of the biggest have already lit up
a blob of dusty, hydrogen gas into a demonic,
red dragon's eye.
Conspicuously absent from M17 SWex,
however, are class O stars, the bluest, hottest
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and biggest of new stars. Though relatively
rare in the cosmos, O stars are what light up
neighboring M17, and given all the star-forming
material in M17 SWex, these bright beauties
should be on the scene there as well.
One possible answer to this riddle is that
developing O stars, wild, windy and spewing
radiation, rapidly destroy their dusty envelopes
that Spitzer would otherwise sniff out. But
these blazingly blue behemoths would light
up everything
in M17 SWex,
says Povich,
m a k i n g
detection easy.
More likely
explanations
are
that
colossal stars
form later,
perhaps
needing an
extra impetus
to nudge
t h e m i n to
existence.
Thissolution
for the missing
O stars hints at
a larger,cosmic
"domino
effect" that
might be
happening in the general M17 region, in
which a shock wave from a burst of star
birth sets off a chain of sequential massive
star formation.
In support of this idea, Povich and his
colleagues recently noticed a giant "bubble"
in the far left of the image blown by blue O
stars aged some two to five million years. Part
of this great smoke ring appears to shape the
left, curving border of the M17 nebula, whose
interior is enflamed by a star cluster about one
million years old. Farther to the right, the
shrouded, budding stars in M17 SWex have not
yet celebrated their one millionth birthdays,

onOrbit

2010

truly infants in the stellar sense.
The architecture of the Milky Way galaxy
likely plays a role in this chronology. In its
orbit around the Milky Way's center, the M17
region is now passing though the Sagittarius
spiral arm, one of the giant bands of stars
and gas pinwheel out from our galaxy's hub.
The greater concentration of gas and dust in
the arm is mashing material together in the
M17 region, triggering a round of massive
star formation that could then propel more
star births on down the line.
"The time-sequence of star formation
proceeds in the same direction that a spiral
arm crosses the M17 cloud complex," Povich
says. "The M17 region brings to mind images
of other spiral galaxies where the leading
edges of the arms appear blue with young O
stars but the trailing edges are still dark with
obscuring dust like in M17 SWex."
For the M17 region to pass through the
edge of the Sagittarius spiral arm should take
about a million years, a figure consistent with
the age spread amongst the cloud complex's
major features.
Further investigation of the M17 SWex flying
dragon and other clouds may reveal whether
massive stars need this added oomph of an
expanding shock wave to come to luminous
life.
"We hope people will use M17 SWex as a
new laboratory for studying this exact problem
of how massive star formation happens,"
says Povich. "Most very young clouds being
studied don't have as much going on as this
one does." 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/
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Hubble Catches
Heavyweight Runaway
Star
(NASA/STScI) A heavy runaway star is
rushing away from a nearby stellar nursery
at more than 250,000 miles an hour, a speed
that will get you to the Moon and back in two
hours. The runaway is the most extreme case
of a very massive star that has been kicked
out of its home by a group of even heftier
siblings.
The homeless star is on the outskirts of the
30 Doradus nebula, a raucous stellar breeding
ground in the nearby Large Magellanic Cloud.
The finding bolsters evidence that the most
massive stars in the local universe reside in
30 Doradus, making it a unique laboratory
for studying heavyweight stars. 30 Doradus,
also called the Tarantula Nebula, is roughly
170,000 light-years from Earth.
Tantalizing clues from three observatories,
including the Hubble Space Telescope's newly
installed Cosmic Origins Spectrograph (COS),
and some old-fashioned detective work, suggest
that the star may have traveled about 375
light-years from its suspected home, a giant
star cluster called R136. Nestled in the core
of 30 Doradus, R136 contains several stars
topping 100 solar masses each.
The observations offer insights into how
massive star clusters behave.
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"These results are of great interest because
such dynamical processes in very dense, massive
clusters have been predicted theoretically
for some time, but this is the first direct
observation of the process in such a region,"
says Nolan Walborn of the Space Telescope
Science Institute in Baltimore and a member
of the COS team that observed the misfit
star. "Less massive runaway stars from the
much smaller Orion Nebula Cluster were first
found over half a century ago, but this is the
first potential confirmation of more recent
predictions applying to the most massive
young clusters."
Runaway stars can be made in a couple of
ways. A star may encounter one or two heavier
siblings in a massive, dense cluster and get
booted out through a stellar game of pinball.
Or, a star may get a 'kick' from a supernova
explosion in a binary system, with the more
massive star exploding first.
"It is generally accepted, however, that R136
is sufficiently young, 1 million to 2 million
years old, that the cluster's most massive
stars have not yet exploded as supernovae,"
says COS team member Danny Lennon of
the Space Telescope Science Institute. "This
implies that the star must have been ejected
through dynamical interaction."
The runaway star research team, led by Chris
Evans of the Royal Observatory Edinburgh,
published the study's results May 5 in the
online edition of The Astrophysical Journal
Letters.
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Astronomers have been on the trail of this
rogue star since 2006 when a team led by Ian
Howarth of University College London spotted
it with the Anglo-Australian Telescope at Siding
Spring Observatory. The observation revealed
that the stellar misfit was an exceptionally
hot, massive, blue-white star and relatively
far from any cluster in which such stars are
usually found.
Hubble astronomers unexpectedly picked up
another clue when they used the star as a target
to calibrate the COS instrument, installed in
May 2009 during Servicing Mission 4. Those
ultraviolet spectroscopic observations, made
in July 2009, showed that the wayward star is
unleashing a fury of charged particles in one
of the most powerful stellar winds known, a
clear sign that it is extremely massive, perhaps
as much as 90 times heavier than the Sun.
The star, therefore, also must be very young,
about 1 million to 2 million years old, because
extremely massive stars live only a few million
years.
Sifting through Hubble's archive of images,
astronomers found another important piece of
evidence. An optical image of the star taken
by the Wide Field Planetary Camera 2 in 1995
revealed that it is at one end of an egg-shaped
cavity. The cavity's glowing edges stretch
behind the star and point in the direction of
its home in 30 Doradus.
Another spectroscopic study from the
European Southern Observatory's Very Large
Telescope (VLT) at the Paranal Observatory in
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Chile revealed that the star's velocity is constant
and not a result of orbital motion in a binary
system. Its velocity corresponds to an unusual
motion relative to the star's surroundings,
evidence that it is a runaway star.
The study also confirmed that the light from
the runaway is from a single massive star rather
than the combined light of two lower-mass
stars. In addition, the observation established
that the star is about 10 times hotter than the
Sun, a temperature that is consistent with a
high-mass object.
The VLT observations are part of a legacy
program called the FLAMES (VLT multi-object
spectrograph) Tarantula Survey. The survey,
conducted by an international team led by
Evans of the Royal Observatory, comprises
more than 900 stars in the 30 Doradus region.
Like the COS observations of the star, the
FLAMES results also were serendipitous. The
star's location is far from the nebula's central
region, placing it at the edge of the FLAMES
survey field.
The renegade star may not be the only
runaway in the region. Two other extremely
hot, massive stars have been spotted beyond
the edges of 30 Doradus. Astronomers
suspect that these stars, too, may have been
ejected from their home. They plan to analyze
the stars in detail to determine whether 30
Doradus might be unleashing a barrage of
massive stellar runaways into the surrounding
neighborhood.
The wayward star will continue to streak
across space, says team member Paul Crowther
of the University of Sheffield in England, and
will eventually end its life in a titanic supernova
explosion, likely leaving behind a remnant
black hole. f

The Las Vegas
Astronomical Society

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

'Survivor' Black Holes
May Be Mid-Sized
(NASA/CXC) New studies with Chandra
and ESA's XMM-Newton show that these two
sources may be intermediate-mass black holes,
with masses in between those of the stellar-mass
and supermassive variety. These "survivor"
black holes avoided falling into the center
of the galaxy and could be examples of the
seeds required for the growth of supermassive
black holes in galaxies, including the one in
the Milky Way.
This is the first case where good evidence
for more than one mid-sized black hole exists
in a single galaxy. The evidence comes from
how their X-ray emission varies over time and
analysis of their X-ray brightness and spectra,
i.e., the distribution of X-rays with energy.
One of the black holes (called "X42.3+59")
is located at a projected distance of 290 light
years from the center of M82 (labeled with an
"x") and its mass is estimated to be between
12,000 and 43,000 times the mass of the
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Multiple observations of M82 have been
made with Chandra beginning soon after
launch. The Chandra data shown here were
not used in the new research because the X-ray
sources are so bright that some distortion is
introduced into the X-ray spectra. To combat
this, the pointing of Chandra is changed so that
images of the sources are deliberately blurred,
producing fewer counts in each pixel. f

Supermassive Black
Holes May Frequently
Roam Galaxy Centers

This composite image of the nearby starburst
galaxy M82 shows Chandra X-ray Observatory data in blue, optical data from the Hubble
Space Telescope in green and orange, and
infrared data from the Spitzer Space Telescope
(NASA/FIT/RIT/STScI) A team of astronomy
in red. The pullout is a Chandra image that researchers at Florida Institute of Technology
shows the central region of the galaxy and and Rochester Institute of Technology in the
contains two bright X-ray sources.
United States and University of Sussex in the

Sun. At this close distance, if the black hole
was born at the same time as the galaxy and
its mass was more than about 30,000 solar
masses, it likely would have been pulled into
the center of the galaxy. That is, it may have
just escaped falling into the supermassive
black hole that is presumably located in the
center of M82.
The second black hole (called "X41.4+60")
is located 600 light years in projection away
from the center of M82. The best model for
this M82 black hole has a mass between 200
and 800 times that of the Sun, and tilted at
an angle between 60 and 80 degrees, meaning
that the disk is viewed almost side-on.
However, because of relativistic effects for a
rapidly spinning black hole with this mass,
a disk viewed at a high inclination is almost
as bright as one viewed at a low inclination
(i.e., face-on).
These results are interesting because they may
help address the mystery of how supermassive
black holes in the centers of galaxies form.
M82 is located about 12 million light years
from Earth and is the nearest place to us where
the conditions are similar to those in the early
Universe, with lots of stars forming.

United Kingdom, find that the supermassive
black hole (SMBH) at the center of the most
massive local galaxy (M87) is not where it was
expected. Their research, conducted using
the Hubble Space Telescope (HST), concludes
that the SMBH in M87 is displaced from the
galaxy center.
The most likely cause for this SMBH to be
off center is a previous merger between two
older, less massive, SMBHs. “We also find,
however, that the iconic M87 jet may have
pushed the SMBH away from the galaxy center,”
said Daniel Batcheldor, Florida Tech assistant
professor in the Department of Physics and
Space Sciences, who led the investigation.
The study of M87 is part of a wider HST
project directed by Andrew Robinson, professor
of physics at RIT. “What may well be the
most interesting thing about this work is the
possibility that what we found is a signpost
of a black hole merger, which is of interest
to people looking for gravitational waves
and for people modeling these systems as a
demonstration that black holes really do merge,”
says Robinson. “The theoretical prediction is
that when two black holes merge, the newly
combined black hole receives a ‘kick’ due to
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Friends of The
CSN Planetarium

Be a Star in Our Sky

the emission of gravitational waves, which can
displace it from the center of the galaxy.”
David Merritt, professor of physics at RIT,
adds: “Once kicked, a supermassive black
hole can take millions or billions of years
to return to rest, especially at the center of a
large, diffuse galaxy like M87. So searching for
displacements is an effective way to constrain
the merger history of galaxies.”
Jets, such as the one in M87, are commonly
found in a class of objects called Active
Galactic Nuclei. It is commonly believed that
supermassive black holes can become active
as a result of the merger between two galaxies,
the infall of material into the center of the
galaxy, and the subsequent merger between
their black holes. Therefore, it is very possible
that this finding could also be linked to how
active galaxies, including quasars, the most
luminous objects in the universe, are born
and how their jets are formed.
This research will be presented at the
American Astronomical Society (AAS)
Conference on May 25 in Miami, Fla. It will
also be published in The Astrophysical Journal
Letters peer-reviewed scientific journal.
Because many galaxies have similar properties
to M87, it is likely that SMBHs are commonly
offset from their host galaxy centers. The
potential offsets, however, would be very subtle
and researchers would rely on the Hubble Space
Telescope to detect them.
“Unfortunately, the highest spatial resolution
camera onboard HST could not be revived
during the recent servicing mission. This
means we have to rely on the huge archive of

onOrbit is made possible, in part,
by donations from the Friends of The
Planetarium. Anyone can become a Friend
by sending an annual donation of $25.00
or more (checks made payable to: CSN
Foundation, Inc.) to:

The Planetarium - S1A
College of Southern Nevada
3200 E. Cheyenne Avenue
North Las Vegas, NV 89030
Benefits:
•Receive onOrbit each month.
•Discount admission to all shows.
•10% discount in the Astronomy Store.
•Screen credit in prologue presentations
prior to each public performance:
Star ($25) - three months credit.
Nova ($50) - six months credit, discount
		
admission for Friend & family.
Supernova ($100) - year credit, free
		
admission for Friend & discount
		
admission for family.
Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year large credit, free
		
admission for Friend & all guests.
HST data to find more of these vagrant SMBHs,
as we did for M87,” added Batcheldor.
Regardless of the displacement mechanism,
the implication of this result is a necessary
shift in the classic SMBH paradigm; no longer
can it be assumed that all SMBHs reside at the
centers of their host galaxies. This may result
in some interesting impacts on a number of
fundamental astronomical areas, and some
interesting questions.
For example, how would an accreting
(growing by the gravitational attraction of
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matter) or quiescent SMBH interact with the
surrounding nuclear environment as it moves
through the bulge? What are the effects on the
standard orientation-based unified model of
active galactic nuclei and how have dynamical
models of the SMBH mass been centered if
the SMBH is quiescent?
Especially thought-provoking, added Eric
Perlman, associate professor of physics and
space sciences at Florida Tech, is that our own
galaxy is expected to merge with the Andromeda
galaxy in about three billion years. ”The result
of that merger will likely be an active elliptical
galaxy, similar to M87. Both our galaxy and
Andromeda have SMBHs in their centers, so
our result suggests that after the merger, the
SMBH may wander in the galaxy’s nucleus
for billions of years.”
David Axon, Dean of Mathematical and
Physical Sciences at Sussex, concludes by saying
that “In current galaxy formation scenarios
galaxies are thought to be assembled by a
process of merging. We should therefore expect
that binary black holes and post coalescence
recoiling black holes, like that in M87, are very
common in the cosmos.“
Researchers on the project are Daniel
Batcheldor and Eric Perlman, Florida Tech;
Andrew Robinson and David Merritt of RIT;
and David Axon, dean of mathematical and
physical sciences at University of Sussex in
the United Kingdom and research professor
at RIT. f

'Hubble Repairman'
Becomes Research
Professor
(NASA/STScI) NASA astronaut John
Grunsfeld has walked in space eight times
and logged more than 800 hours floating in
that deep, dark void over the course of five
space flights, including three to service the
Hubble Space Telescope. Now, he is about to
explore a new frontier: The Johns Hopkins
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University.
On July 1, the man nicknamed "the Hubble
Repairman" became a research professor in
the Henry A. Rowland Department of Physics
and Astronomy at the Krieger School of
Arts and Sciences. While at Johns Hopkins,
Grunsfeld, who is deputy director at the Space
Telescope Science Institute, will continue his
research in astrophysics and the development
of new technology and systems for space
astronomy.
"Johns Hopkins University and the
Department of Physics and Astronomy have
a rich heritage of research at the forefront of
experimental astrophysics, including the Hubble
Space Telescope. I'm thrilled to be joining the
university community and look forward to
contributing to the research mission and to
participate in the exciting interdisciplinary
efforts at Johns Hopkins. With the great
team at Johns Hopkins, not even the sky is
the limit," said Grunsfeld.
Daniel Reich, chair of the physics and
astronomy department, said he is "thrilled" to
have Grunsfeld join the Johns Hopkins team and
that the former astronaut is already involved
in collaborations with faculty members on
high-energy astrophysics projects. f
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Month in
History
September
1:

Pioneer 11 returned the first close
photographs of Saturn from a distance
of 13,000 miles during it’s flyby mission
in 1979.
3: Viking 2 successfully landed on Mars at
Utopia Planitia in 1976.
5: Voyager 1 was launched on its mission to
the outer planets in 1977.
8: Juan Sebastian del Cano completed the first
circumnavigation of the globe in 1522 on
a three year voyage begun by Ferdinand
Magellan who was killed in the Philippines
in 1521. Only one ship and 18 men of the
original compliment of five ships and 280
men completed the voyage. This trip also
discovered the need for the International
Dateline as the ship’s log recorded this date
as September 7.
8: Premiere of the original Star Trek, a favorite
of many space enthusiasts, in 1966.
11: The International Cometary Explorer
(ICE), previously known as International
Sun-Earth Explorer 3 (ISEE-3), became the
first craft to encounter a comet when it flew
by Comet Giacobini-Zinner in 1985 on its
way to Comet Halley. The environment
of the comet was sampled but no pictures
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were returned as the craft had no camera.
14: The Soviet craft Luna 2 became the first
craft to impact on another world when it
crashed on the moon in 1959.
18: Voyager 1 became the first craft to return a
photograph of the earth and moon together
in space in 1977. It was 1H weeks out on
its journey to Jupiter and Saturn.
18: Jean Foucault, who first demonstrated
the rotation of the earth with a pendulum,
was born in 1819.
20: Ferdinand Magellan set sail in 1519
from Spain on the journey that first
circumnavigated the globe. He was
searching for a southwest passage to Asia.
See September 8.
23: Johann Gottfried Galle became the first
person to knowingly observe the planet
Neptune in 1846. Working at the Berlin
Observatory, his sighting was based on a
position predicted by Urbain Leverrier.
Several earlier astronomers, including
Galileo, had observed Neptune without
recognizing it as a planet.
25: Christopher Columbus launched his second
expedition to the New World in 1493.
28: The first Canadian satellite, Alouette, was
launched on an American booster in 1962
from Cape Canaveral.
29: Vasco de Balboa, leading a band of 190
Spaniards, became the first European to
cross the Isthmus of Panama in 1513.
Balboa was the first European to observe
the western ocean which, because of its
apparent serenity at the time, he called the
Pacific Ocean. 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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September

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

Planet
Constellation
Transit
Pluto
Sagittarius
7:13 pm (35°)
Ceres
Ophiuchus
6:37 pm (26°)
Eris
Cetus
2:45 am (50°)
MakeMake Coma Berenices 1:37 pm (81°)
All times are Pacific Daylight Time. Rise and Haumea Boötes
2:44 pm (72°)
set times are for the astronomical horizon at
All Dwarf Planets require a telescope. Ceres
Las Vegas or Reno as noted.
is visible through most amateur telescopes.
Pluto usually requires a telescope of at least
The Planets
12" diameter. Dwarf planets beyond the orbit
Mercury. Mercury is low in the east shortly of Neptune can also be referred to as Plutoids.
before sunrise for the last part of the Eris ("EE-ris"), MakeMake (mah-keh-mahmonth. Inferior conjunction (between keh) and Haumea, like most Plutoids, require
the earth and sun) occurs on September a professional sized telescope. Transit times
3. Greatest western elongation (18°) is on and altitudes (from Las Vegas) are when the
object is at its highest in the southern sky.
September 19.
Each will appear slightly lower in the sky
Venus. Venus is appears low in the western sky from Reno. f
after sunset. It is setting about two hours
after the sun. Look for the waxing crescent
moon, Mars, and Venus to form a grouping
The Moon
less than 5° apart around the evening of
Sept. 11. Venus will reach its brightest for
Each day the moon rises about one hour
this apparition on September 23.
later than the day before. The New Moon (not
visible) is in the direction of the sun and rises
Mars. Mars, in Virgo, is in the southwest at and sets with the sun. The first quarter moon
sunset. It is closest in direction to Venus rises at about noon and sets near midnight.
(6° north) on September 28.
The full moon is opposite the sun in the sky
Jupiter. Jupiter, in Pisces, is rising in the and rises at sunset and sets at sunrise. The
east in the early evening. The full moon last quarter moon rises near midnight and
rises shortly before Jupiter and Uranus on sets near noon. Perigee is when the moon is
the evening of September 27. Jupiter is closest to the earth and apogee is when it is
farthest. The distance varies by ±6% from
directly opposite the sun (opposition) on
the average.
September 21.
Last quarter Sep. 1 10:22 am pdt
Saturn. Saturn, in Virgo, is too close in direction
New Moon Sep. 8
3:30 am
to the sun to be seen. Conjunction with
First quarter Sep. 14
10:50 pm
the sun occurs on September 30.
Full Moon
Sep. 23
2:17 am
Last quarter Sep. 30
8:52 pm
Uranus. Uranus, in Pisces, is near Jupiter. It is
less than 1° north of Jupiter on Sept. 22.
Apogee
Aug. 24 10:52 pm pdt
Perigee
Sep. 7
9:02 pm
Neptune. Neptune, near the AquariusApogee
Sep. 21
1:04 am
Capricornus border, is rising in the early
evening. It is rising about an hour and a
half before Jupiter and Uranus.
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The Sun

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

Las Vegas

Sunrise
6:12 am pdt
6:15
6:17
6:19
6:22
6:24
6:26
6:29
6:31
6:33
6:35

Sunset
7:08 pm pdt
7:04
7:00
6:55
6:51
6:46
6:42
6:37
6:33
6:28
6:26

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

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

Autumnal Equinox
The Autumnal equinox will occur at 8:09 pm
pdt on Sept. 22. This is the moment that the
sun, in its apparent motion around the earth,
crosses the celestial equator from north to south.
It marks the official beginning of Fall.
As the earth travels around the sun, the
direction to the sun constantly changes with
respect to the distant stars. This makes the
sun appear to travel around the earth. The
apparent annual path of the sun in the sky is
called the ecliptic. The ecliptic is the orbit
plane of the earth extended into space.
The apparent daily motion of the sky is
caused by the rotation of the earth. This
motion is parallel to the earth’s equator. The
equator, when extended into space is called
the celestial equator. Because the earth’s axis
is tilted with respect to its orbit, the celestial
equator is tilted 23H° to the ecliptic.
The yearly motion of the sun around the
ecliptic causes the daily path of the sun to vary.
When the sun is at its northernmost position
with respect to the equator, the sun rises in the
northeast, travels nearly overhead and sets in
the northwest. Days are long and nights short.
In Las Vegas, there are 14H hours of daylight
and 9H hours of dark. In Reno, there are 15

Reno

Sunrise
6:28 am pdt
6:30
6:33
6:36
6:39
6:41
6:44
6:47
6:50
6:53
6:54

Sunset
7:30 pm pdt
7:25
7:21
7:16
7:11
7:06
7:01
6:56
6:51
6:46
6:43

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

Winter

Spring

Fall

Summer

hours of daylight and 9 hours of dark.
When the sun is at its southernmost position
with respect to the equator, it rises in the
southeast, passes low in the south at noon and
sets in the southwest. Days are short and nights
long, reversing the times from Summer.
Twice a year, the sun appears exactly on
the equator. On or about March 21, the sun
appears to cross the equator from south to
north. On or about September 23, the sun
appears to cross the equator from north to
south. When it appears on the equator, the
sun rises exactly in the east and sets exactly
in the west. It is above the horizon for twelve
hours each day and below the horizon for
twelve hours everywhere on earth. Day and
night are equal in length. The term equinox
comes from the Latin and literally means
“equal night”. f

Now Playing
In Las Vegas

In Reno

Bad Astronomy

Please call 775-784-4811 or
visit our web site at
<http://planetarium.unr.edu/>
for current schedule
information about our
features in
TM
SciDome and Skydome 8/70TM

Secrets of the Sun
Molecularium
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. 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, Dorothy Gallagher, Ronald Knecht, Kevin Page, Dr. Ray Rawson,
Dr. Jack Lund Schofield, 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/

