onOrbit

Vol. 20, No. 10
October 2008
$1.25

NGC 1275
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

Extreme Planets
in

Saturday Family Matinee

Mystery of the
Missing Seasons

and

Stargazing

Show Times:

Extreme Planets: 6 pm Fri., 7:30 pm Fri. & Sat.
Missing Seasons: 3:30 pm Sat.
Stargazing follows every show.
General admission price: $6.00
The Student Observatory
Students, children & seniors: $4.00
Free observing sessions after 7:30 pm
Gift Shop: Fri.: 5 - 9 pm, Sat.: 3 - 9 pm
planetarium shows, weather permitting.

Black Holes
TM

in SciDome

Show Times:

Also Playing

The Alps

and

Solar Max

in Skydome 8/70TM

Black Holes: Call for times.
Solar Max: Call for times.
Telescope Viewing
Call for times and titles for additional programs.
Free
observing
sessions on the first Friday of each
General Admission: $6.00
month at Rancho San Rafael starting 30 minutes after
Children and Seniors: $4.00
sunset. Weather permitting.
Open Daily: from 10:30 am
775-784-4811 Show Info.
775-784-4812 Office

2008

Word from
the Editor

onOrbit

First Light for Fermi
Space Telescope

(NASA) NASA's newest space telescope,
formerly known as GLAST, has passed its
orbital checkout with flying colors, kicking
off a mission to explore the violent and
unpredictable gamma ray universe.
It's getting started
with a new name:
NASA recently
a n n o u n ce d t h a t
GLAST has been
renamed the Fermi
Gamma-ray Space Telescope. The new name
honors Prof. Enrico Fermi (1901 - 1954), a
pioneer in high-energy physics.
"Enrico Fermi was the first person to suggest
how cosmic particles could be accelerated to
high speeds," said Paul Hertz, chief scientist for
NASA's Science Mission Directorate at NASA
HQ. "His theory provides the foundation
for understanding the new phenomena his
namesake telescope will discover."
Scientists expect Fermi, by observing energetic
gamma rays, to discover many new pulsars,
reveal the inner workings of supermassive
black holes, and help physicists search for
new laws of Nature.
For two months following the spacecraft's
June 11th launch, scientists tested and
calibrated its two instruments, the Large
Area Telescope (LAT) and the GLAST Burst
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Monitor (GBM).
August 26, the Large Area Telescope team
unveiled an all-sky image showing the glowing
gas of the Milky Way, blinking pulsars, and a
flaring galaxy billions of light-years away. The
map combines 95 hours of the instrument's
"first light" observations:
Fermi's LAT scans the entire sky every three
hours when operating in survey mode, which
will occupy most of the telescope's observing
time during the first year of operations. These
fast snapshots let scientists monitor rapid
changes characteristic of the violent gammaray universe. The telescope is sensitive to
photons with energies ranging from 20 MeV
(million electron volts) to over 300 GeV (billion
electron volts). The
high end of this
range corresponds to
energies more than 5
million times greater
than dental X-rays
and is little explored.
The spacecraft's secondary instrument, the
GBM, spotted 31 explosions known as gammaray bursts in its first month of operations
alone. These high-energy blasts occur when
massive stars die or when orbiting neutron
stars spiral together and merge.
The GBM is sensitive to less energetic gamma
rays than the Large Area Telescope, giving it
a complementary view of the broad gammaray spectrum. Working together, the two
instruments may finally unravel some of the
knottiest mysteries of gamma-ray bursts.
"The past few decades have been a golden age
for astronomy," says GBM principal investigator
Chip Meegan of the Marshall Space Flight
Center. Fermi, he believes, is going to keep
the good times rolling. "I'm delighted to be
a part of it." f
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Hubble Sees Magnetic
Monster in Erupting
Galaxy
(NASA/STScI) NASA's Hubble Space
Telescope has found an answer to a longstanding puzzle by resolving giant but delicate
filaments shaped by a strong magnetic field
around the active galaxy NGC 1275. It is the
most striking example of the influence of the
immense tentacles of extragalactic magnetic
fields, say researchers.
One of the
closest giant
elliptical
galaxies, NGC
1275 hosts a
supermassive
black hole.
Energetic
activity of gas
swirling near
the black hole
blows bubbles
of material
into
the
surrounding
galaxy cluster.
Long gaseous
filaments stretch out beyond the galaxy, into
the multimillion-degree, X-ray–emitting gas
that fills the cluster.
These filaments are the only visible-light
manifestation of the intricate relationship
between the central black hole and the
surrounding cluster gas. They provide
important clues about how giant black holes
affect their surrounding environment.
Exploiting Hubble's view, a team of
astronomers led by Andy Fabian from the
University of Cambridge, UK, have for the
onOrbit is made available to all K-12 school
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first time resolved individual threads of gas
that make up the filaments. The amount of
gas contained in a typical thread is around
one million times the mass of our own Sun.
They are only 200 light-years wide, are often
very straight, and extend for up to 20,000
light-years. The filaments are formed when
cold gas from the core of the galaxy is dragged
out in the wake of the rising bubbles blown
by the black hole.
It has been a challenge for astronomers
to understand how the delicate structures
withstood the hostile, high-energy environment
of the galaxy cluster for over 100 million years.
They should
have heated up,
dispersed, and
evaporated
by now, or
collapsed
under their
own gravity to
form stars.
A new study
published in
the August
2 1 Nat ure
magazine
proposes that
magnetic
fields hold the
charged gas in place and resist the forces that
would distort the filaments. This skeletal
structure is strong enough to resist gravitational
collapse.
"We can see that the magnetic fields are crucial
for these complex filaments, both for their
survival and for their integrity," said Fabian.
Similar networks of filaments are found
around other more remote central cluster
galaxies. However, they cannot be observed
with comparable resolution to the view of NGC
1275. The team will apply the understanding
of NGC 1275 to interpret observations of these
more distant galaxies.
The authors of the science paper are: A.C.
Fabian, R.M. Johnstone, and J.S. Sanders
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(University of Cambridge, UK), C.J. Conselice
(University of Nottingham, UK), C.S. Crawford
(University of Cambridge, UK), and J.S.
Gallagher III and E. Zweibel (University of
Wisconsin, Madison).
The Hubble Space Telescope is a project of
international cooperation between NASA
and the European Space Agency (ESA) and
is managed by NASA's Goddard Space Flight
Center (GSFC) in Greenbelt, Md. The Space
Telescope Science Institute (STScI) conducts
Hubble science operations. The institute is
operated for NASA by the Association of
Universities for Research in Astronomy, Inc.,
Washington, D.C. f
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The three-dimensional-looking image reveals
dramatic ridges and valleys of dust, serpenthead "pillars of creation," and gaseous filaments
glowing fiercely under torrential ultraviolet
radiation. The region is on the edge of a dark
molecular cloud that is an incubator for the
birth of new stars.
The high-energy radiation blazing out from
clusters of hot young stars already born in NGC
2074 is sculpting the wall of the nebula by
slowly eroding it away. Another young cluster
may be hidden beneath a circle of brilliant
blue gas at center, bottom.
In this approximately 100-light-year-wide
fantasy-like landscape, dark towers of dust rise
above a glowing wall of gases on the surface
of the molecular cloud. The seahorse-shaped
pillar at lower, right is approximately 20 lightyears long, roughly four times the distance
between our Sun and the nearest star, Alpha
Centauri.
The region is in the Large Magellanic Cloud
(NASA/STScI) In commemoration of (LMC), a satellite of our Milky Way galaxy.
NASA's Hubble Space Telescope completing It is a fascinating laboratory for observing
its 100,000th orbit in its
18th year of exploration
and discovery, scientists at
the Space Telescope Science
Institute in Baltimore, Md.,
aimed Hubble to take a
snapshot of a dazzling
region of celestial birth
and renewal.
Hubble peered into a
small portion of the nebula
near the star cluster NGC
2074 (upper, left). The
region is a firestorm of raw
stellar creation, perhaps
triggered by a nearby
supernova explosion. It lies
about 170,000 light-years
away near the Tarantula
nebula, one of the most
active star-forming regions
in our Local Group of
galaxies.

Hubble Reaches
100,000th Orbit
Milestone
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star-formation regions and their evolution.
Dwarf galaxies like the LMC are considered
to be the primitive building blocks of larger
galaxies.
This representative color image was taken
on August 10, 2008, with Hubble's Wide Field
Planetary Camera 2. Red shows emission from
sulfur atoms, green from glowing hydrogen,
and blue from glowing oxygen. f

Barred Spiral Galaxies
Are Latecomers to the
Universe
(NASA/STScI) A frequent sign of the
maturity of a spiral galaxy is the formation of
a ribbon of stars and gas that slices across the
nucleus, like the slash across a "no smoking"
sign.
In a landmark study of more than 2,000
spiral galaxies from the largest galaxy census
conducted by NASA's Hubble Space Telescope,
astronomers found that so-called barred spiral
galaxies were far less plentiful 7 billion years ago
than they are today, in the local universe.
The study's results confirm the idea
that bars are a sign of galaxies reaching
full maturity as the "formative years" end.
The observations are part of the Cosmic
Evolution Survey (COSMOS).
This new detailed look at the history
of bar formation, made with Hubble's
Advanced Camera for Surveys, provides
clues to understanding when and how
spiral galaxies formed and evolved
over time.
A team led by Kartik Sheth of the
Spitzer Science Center at the California
Institute of Technology in Pasadena
discovered that only 20% of the spiral
galaxies in the distant past possessed
bars, compared with nearly 70% of their
modern counterparts.
Bars have been forming steadily over
the last 7 billion years, more than tripling
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in number. "The recently forming bars are not
uniformly distributed across galaxy masses,
however, and this is a key finding from our
investigation," Sheth explained. "They are
forming mostly in the small, low-mass galaxies,
whereas among the most massive galaxies,
the fraction of bars was the same in the past
as it is today."
The findings, Sheth continued, have
important ramifications for galaxy evolution.
"We know that evolution is generally faster for
more massive galaxies: They form their stars
early and fast and then fade into red disks.
Low-mass galaxies are known to form stars
at a slower pace, but now we see that they also
made their bars slowly over time," he said.
COSMOS covers an area of sky nine times
larger than the full Moon, surveying 10 times
more spiral galaxies than previous observations.
In support of the Hubble galaxy images, the
team derived distances to the galaxies in the
COSMOS field using data from Hubble and an
assortment of ground-based telescopes.
Bars form when stellar orbits in a spiral
galaxy become unstable and deviate from a
circular path. "The tiny elongations in the
stars' orbits grow and they get locked into
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place, making a bar," explained team member
Bruce Elmegreen of IBM's research Division
in Yorktown Heights, N.Y. "The bar becomes
even stronger as it locks more and more of
these elongated orbits into place. Eventually a
high fraction of the stars in the galaxy's inner
region join the bar."
Added team member Lia Athanassoula of
the Laboratoire d'Astrophysique de Marseille
in France: "The new observations suggest that
the instability is faster in more massive galaxies,
perhaps because their inner disks are denser
and their gravity is stronger."
Bars are perhaps one of the most important
catalysts for changing a galaxy. They force
a large amount of gas towards the galactic
center, fueling new star formation, building
central bulges of stars, and feeding massive
black holes.
"The formation of a bar may be the final
important act in the evolution of a spiral
galaxy," Sheth said. "Galaxies are thought to
build themselves up through mergers with
other galaxies. After settling down, the only
other dramatic way for galaxies to evolve is
through the action of bars."
Our Milky Way Galaxy, another massive
barred spiral, has a central bar that probably
formed somewhat early, like the bars in
other large galaxies in the Hubble survey.
"Understanding how bars formed in the most
distant galaxies will eventually shed light on
how it occurred here, in our own backyard,"
Sheth said.
Other members of the study include Debra
Elmegreen (Vassar College); Nick Scoville
(COSMOS principal investigator); Peter
Capak, Richard Ellis, Mara Salvato, and Lori
Spalsbury (California Institute of Technology);
Roberto Abraham (University of Toronto);
Bahram Mobasher (University of California,
Riverside); Eva Schinnerer (Max Planck
Institute for Astronomy, Heidelberg); Linda
Strubbe and Andrew West (University of
California, Berkeley); Mike Rich (University
of California, Los Angeles); and Marcella
Carollo (ETH Zurich). f
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Globular Clusters Tell
Tale of Star Formation
in Nearby Galaxy
Metropolis
(NASA/STScI) Globular star clusters, dense
bunches of hundreds of thousands of stars,
have some of the oldest surviving stars in the
universe. A new study of globular clusters
outside our Milky Way Galaxy has found
evidence that these hardy pioneers are more
likely to form in dense areas, where star birth
occurs at a rapid rate, instead of uniformly
from galaxy to galaxy.
Astronomers used NASA's Hubble Space
Telescope to identify over 11,000 globular
clusters in the Virgo cluster of galaxies. Most
are older than 5 billion years. The sharp vision
of Hubble's Advanced Camera for Surveys
resolved the star clusters in 100 galaxies of
various sizes, shapes, and brightnesses, even
in faint, dwarf galaxies. Comprised of over
2,000 galaxies, the Virgo cluster is the nearest
large galaxy cluster to Earth, located about 54
million light-years away.
Astronomers have long known that the giant
elliptical galaxy at the cluster's center, M87,
hosts a larger-than-predicted population of
globular star clusters. The origin of so many
globulars has been a long-standing mystery.
"Our study shows that the efficiency of star
cluster formation depends on the environment,"
said Patrick Cote of the Herzberg Institute of
Astrophysics in Victoria, British Columbia.
"Dwarf galaxies closest to Virgo's crowded
center contained more globular clusters than
those farther away."
The team found a bounty of globular clusters
in most dwarf galaxies within 3 million lightyears of the cluster's center, where the giant
elliptical galaxy M87 resides. The number of
globulars in these dwarfs ranged from a few
dozen to several dozen, but these numbers
were surprisingly high for the low masses
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of the galaxies they inhabited. By contrast,
dwarfs in the outskirts of the cluster had fewer
globulars. Many of M87's star clusters may
have been snatched from smaller galaxies that
ventured too close to it.
"We found few or no globular clusters in
galaxies within 130,000 light-years from
M87, suggesting the giant galaxy stripped the
smaller ones of their star clusters," explained
Eric Peng of Peking University in Beijing,
China, and lead author of the Hubble study.
"These smaller galaxies are contributing to
the buildup of M87."
Hubble's "eye" is so sharp that it was able
to pick out the fuzzy globular clusters from
stars in our galaxy and from faraway galaxies
in the background. "It's hard to distinguish
globular clusters from stars and galaxies using
ground-based telescopes," Peng said.
"With Hubble we were able to identify and
study about 90% of the globular clusters in
all our observed fields. This was crucial for
dwarf galaxies that have only a handful of
star clusters."
Evidence of M87's galactic cannibalism
comes from an analysis of the globular clusters'
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composition. "In M87 there are three
times as many globulars deficient in
heavy elements, such as iron, than
globulars rich in those elements,"
Peng said. "This suggests that many
of these 'metal-poor' star clusters may
have been stolen from nearby dwarf
galaxies, which also contain globulars
deficient in heavy elements."
Studying globular star clusters is
critical to understanding the early,
intense star-forming episodes that
mark galaxy formation. They reside
in all but the faintest of galaxies.
"Star formation near the core of
Virgo is very intense and occurs in
a small volume over a short amount
of time," Peng noted. "It may be
more rapid and more efficient than
star formation in the outskirts. The
high star-formation rate may be
driven by the gravitational collapse
of dark matter, an invisible form of matter,
which is denser and collapses sooner near the
cluster's center. M87 sits at the center of a large
concentration of dark matter, and all of these
globulars near the center probably formed early
in the history of the Virgo cluster."
The fewer number of globular clusters in
dwarf galaxies farther away from the center
may be due to the masses of the star clusters
that formed, Peng said. "Star formation
farther away from the central region was not
as robust, which may have produced only
less massive star clusters that dissipated over
time," he explained.
The results appeared July 1 in The
Astrophysical Journal. 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.
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Generations of Stars
Pose for Family
Portrait
(NASA/SSC) A new image from NASA's
Spitzer Space Telescope tells a tale of life and
death amidst a rich family history. The striking
infrared picture shows a colorful cosmic cloud,
called W5, studded with multiple generations
of blazing stars.
It also provides dramatic new evidence
that massive stars, through their brute winds
and radiation, can trigger the birth of stellar
newborns.
"Triggered star formation continues to be
very hard to prove," said Xavier Koenig of the
Harvard Smithsonian Center for Astrophysics
in Cambridge, Mass. "But our preliminary
analysis shows that the phenomenon can
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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.
explain the multiple generations
of stars seen in the W5 region."
Koenig is lead author of a paper
about the findings in the December
1, 2008, issue of the Astrophysical
Journal.
The most massive stars in the
universe form out of thick clouds
of gas and dust. The stars are so
massive, ranging from 15 to about
60 times the mass of our sun, that
some of their material slides off in
the form of winds. The scorchinghot stars also blaze with intense
radiation. Over time, both the
wind and radiation blast away
surrounding cloud material, carving
out expanding cavities.
Astronomers have long suspected
that the carving of these cavities
causes gas to compress into
successive generations of new stars.
As the cavities grow, it is believed
that more and more stars arise along
the cavities' expanding rims. The
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result is a radial "family tree" of stars, with the
oldest in the middle of the cavity, and younger
and younger stars farther out.
Evidence for this theory can be seen easily
in pictures of many star-forming regions,
such as W5, Orion and Carina. For example,
in the new Spitzer picture of W5, the most
massive stars (some of the blue dots) are at
the center of two hollow cavities, and younger
stars (pink or white) are embedded in the
elephant-trunk-like pillars as well as beyond
the cavity rim. However, it is possible that
the younger stars just happen to be near the
edge of the cavities and were not triggered by
the massive stars.
Koenig and his colleagues set out to test the
triggered star-formation theory by studying
the ages of the stars in the W5 region. They
used Spitzer's infrared vision to peer through
the dusty clouds and get a better look at the
stars' various stages of evolution. They found
that stars within the W5 cavities are older
than stars at the rims, and even older than
stars farther out past the rim. This ladder-like
separation of ages provides some of the best
evidence yet that massive stars do, in fact, give
rise to younger generations.
"Our first look at this region suggests we are
looking at one or two generations of stars that
were triggered by the massive stars," said coauthor Lori Allen of the Harvard-Smithsonian
Center for Astrophysics. "We plan to follow
up with even more detailed measurements
of the stars' ages to see if there is a distinct

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 ASN has a Las Vegas Chapter.
For information see:
http://vegas.astronomynv.org/
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time gap between the stars just inside and
outside the rim."
Millions of years from now, the massive
stars in W5 will die in tremendous explosions.
When they do, they will destroy some of the
young nearby stars, the same stars they might
have triggered into being.
W5 spans an area of sky equivalent to four
full moons and is about 6,500 light-years
away in the constellation Cassiopeia. The
Spitzer picture was taken over a period of 24
hours. The color red shows heated dust that
pervades the region's cavities. Green highlights
the dense clouds, and white knotty areas are
where the youngest of stars are forming. The
blue dots are older stars in the star-forming
cloud, as well as unrelated stars behind and
in front of the cloud.
Other authors include Robert Gutermuth,
now at Smith College in Northampton,
Mass.; Chris Brunt of the University of Exeter,
England; James Muzerolle of the University of
Arizona, Tucson; and Joseph Hora of HarvardSmithsonian Center for Astrophysics. f

Cassini Pinpoints
Source of Jets on
Saturn's Moon
Enceladus
(NASA/JPL) In a feat of interplanetary
sharpshooting, NASA's Cassini spacecraft has
pinpointed precisely where the icy jets erupt
from the surface of Saturn's geologically active
moon Enceladus.
New carefully targeted pictures reveal
exquisite details in the prominent south polar
"tiger stripe" fractures from which the jets
emanate. The images show the fractures are
about 1000 feet deep, with V-shaped inner
walls. The outer flanks of some of the fractures
show extensive deposits of fine material. Finely
fractured terrain littered with blocks of ice
tens of feet in size and larger (the size of small
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Friends of The
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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:

houses) surround the fractures.
"This is the mother lode for us," said Carolyn
Porco, Cassini imaging team leader at the Space
Science Institute, Boulder, Colo. "A place that
may ultimately reveal just exactly what kind
of environment, habitable or not, we have
within this tortured little moon."
One highly anticipated result of this flyby
was finding the location within the fractures
from which the jets blast icy particles, water
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Star Cluster ($200) - year large credit, free
		
admission for Friend & family.
Galaxy ($500) - year unshared credit, free
		
admission for Friend & all guests.

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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vapor and trace organics into space. Scientists
are now studying the nature and intensity
of this process on Enceladus, and its effects
on surrounding terrain. This information,
coupled with observations by Cassini's other
instruments, may answer the question of
whether reservoirs of liquid water exist beneath
the surface.
The high-resolution images were acquired
during an August 11, 2008, flyby of Enceladus,
as Cassini sped past the icy moon at 40,000
miles per hour. A special technique, dubbed
"skeet shooting" by the imaging team, was
developed to cancel out the high speed of
the moon relative to Cassini and obtain the
ultra-sharp views. "Knowing exactly where to
point, at just the right time, was critical to this
event," said Paul Helfenstein, Cassini imaging
team associate at Cornell University, Ithaca,
NY., who developed and used the skeet-shoot
technique to design the image sequence. "The
challenge is equivalent to trying to capture a
sharp, unsmeared picture of a distant roadside
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billboard with a telephoto lens out the window
of a speeding car."
Helfenstein said that from Cassini's point
of view, "Enceladus was streaking across the
sky so quickly that the spacecraft had no hope
of tracking any feature on its surface. Our
best option was to point the spacecraft far
ahead of Enceladus, spin the spacecraft and
camera as fast as possible in the direction of
Enceladus' predicted path, and let Enceladus
overtake us at a time when we could match
its motion across the sky, snapping images
along the way."
For scientists, having the combination
of high-resolution snapshots and broader
images showing the whole region is critical
for understanding what may be powering the
activity on Enceladus.
"There appears to have been extensive fallout
of icy particles to the ground, along some of
the fractures, even in areas that lie between
two jet source locations, though any immediate
effects of presently active jets are subtle," said
Porco. Imaging scientists suggest that once
warm vapor rises from underground to the
cold surface through narrow channels, the icy
particles may condense and seal off an active
vent. New jets may then appear elsewhere
along the same fracture.
"For the first time, we are beginning to
understand how freshly erupted surface
deposits differ from older deposits," said
Helfenstein, an icy moons expert. "Over
geologic time, the eruptions have clearly
moved up and down the lengths of the tiger
stripes."
The Cassini-Huygens mission is a cooperative
project of NASA, the European Space Agency
and the Italian Space Agency. The Jet Propulsion
Laboratory, a division of the California
Institute of Technology in Pasadena, manages
the Cassini-Huygens mission for NASA's
Science Mission Directorate, Washington. The
Cassini orbiter and its two onboard cameras
were designed, developed and assembled at
JPL. The imaging team is based at the Space
Science Institute, Boulder, Colo. f
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Month in
History
October
1: The inauguration of the National Aeronautics
and Space Administration in 1958. NASA
replaced the older National Advisory
Committee on Aeronautics (NACA).
1: Arthur C. Clark first proposed
geosynchronous satellites in British
magazine, Wireless World in 1945.
2: Germany launched the first rocket to reach
space in 1942. The vehicle was a liquid
fueled A-4 predecessor to the V-2.
4: Sputnik 1, the first artificial satellite of the
earth, was launched by the USSR on this
date in 1957.
5: Robert Goddard, the first person to construct
a working liquid fuel rocket, was born in
1882.
5: NACA first recommended inauguration of
airmail service in 1916.
6: The Ulysses spacecraft was launched in 1990
to study the polar regions of the sun.
7: The Soviet spacecraft, Luna 3, became the
first craft to return pictures of the far side
of the moon in 1959.
8: Enjar Hertzsprung who, along with Henry
Norris Russell, developed the graphical
relationship of stellar properties that we
call the Hertzsprung-Russell diagram, was
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born in 1873.
10: Triton, the first known satellite of Neptune,
was discovered by W. Lassell in 1846.
11: The first manned mission in the Apollo
program, Apollo 7, was launched on a test
flight into low earth orbit in 1968. The crew
consisted of Walter M. Schirra, Donn F.
Eisele, and Walter Cunningham.
12: Christopher Columbus’ first expedition
landed on what is now known as Watling
Island in San Salvador in 1492.
13: Robert Goddard launched a test rocket
which reached a 1700 foot altitude using
a simplified combustion chamber. The
rocket had a length of almost 8 feet and a
diameter of a foot in 1931.
14: Air Force Col. Charles “Chuck” Yeager
became the first person to exceed the speed
of sound in the Bell X-1 on this date in
1947. He achieved a speed of 670 mph at
an altitude of 29,528 ft.
18: The Galileo mission to study Jupiter was
launched in 1989.
18: World speed record off 223 mph set by
Brig. General William Mitchell in 1921.
22: A Soviet spacecraft, Venera 9, returned
the first photograph from the surface of
Venus in 1975. The craft was on the surface
for only 53 minutes before it succumbed
to the extreme conditions. Only the one
photograph was returned.
29: Enos, the chimp, became the first primate
to orbit the Earth. This was the last premanned flight of the Mercury capsule as
he completed two orbits before returning
to earth in 1961. f

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

October

Uranus. The waxing gibbous moon will be
just to the right of Neptune on the evening
of October 9.
Dwarf Planets. (At mid-month - 15th)

Planet
Constellation
Transit
Sagittarius
4:56 pm (36°)
All times are Pacific Daylight Time. Rise and Pluto
Leo
8:53 am (74°)
set times are for the astronomical horizon at Ceres
Eris
Cetus
12:39
am (49°)
Las Vegas or Reno as noted.
All Dwarf Planets require a telescope. Ceres
is
visible through most amateur telescopes.
The Planets
Pluto usually requires a telescope of at least
Mercury. Mercury is low in the morning sky 12" diameter. Eris ("EE-ris"), like most Translate this month rising shortly before the sun. Neptunian Objects, requires a professional
Inferior conjunction (between earth and sized telescope. Dwarf planets beyond the
sun) occurs on October 6. Greatest western orbit of Neptune can also be referred to as
elongation (18°) will be on October 22.
Plutoids. Transit times and altitudes (from
Venus. Venus is low in the west after sunset. Las Vegas) are when the object is at its highest
It will be prominent in the evening sky for in the southern sky. Each will appear slightly
the rest of the year. In October it is setting lower in the sky from Reno. f
about two hours after the sun.
Mars. Mars, near the Virgo/Libra border, is
The Moon
setting too soon after the sun to be easily
Each day the moon rises about one hour
visible. Conjunction on the far side of the
later than the day before. The New Moon (not
sun occurs on December 5.
visible) is in the direction of the sun and rises
Jupiter. Jupiter, in Sagittarius, is in the south and sets with the sun. The first quarter moon
western sky in the early evening. It is the rises at about noon and sets near midnight.
brightest object in that direction. The nearly The full moon is opposite the sun in the sky
first quarter moon will be just below Jupiter and rises at sunset and sets at sunrise. The
on the evening of October 6.
last quarter moon rises near midnight and
Saturn. Saturn, in the constellation of Leo, sets near noon. Perigee is when the moon is
is rising about two hours before the sun at closest to the earth and apogee is when it is
mid-month. Look for the waning crescent farthest. The distance varies by ±6% from
moon to rise about an hour before Saturn the average.
on the morning of October 24.
New Moon Sep. 29
1:12 am pdt
Uranus. Uranus is in the constellation of
Aquarius where it reached opposition on
September 12. It is in the southern sky in
the early evening. Look for the waxing
gibbous moon near Uranus on the evening
of October 11.
Neptune. Neptune, in Capricornus, is visible
in the evening sky nearly 30° to the west of

First quarter
Full Moon
Last quarter
New Moon

Oct. 7
Oct. 14
Oct. 21
Oct. 28

Apogee
Perigee
Apogee

Oct. 5
Oct. 16
Nov. 1

2:04 am
1:02 pm
4:55 am
4:14 pm
3:35 am pdt
11:07 pm
9:56 pm

onOrbit

2008
The Sun

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

Las Vegas

Sunrise
6:36 am pdt
6:39
6:41
6:44
6:46
6:49
6:52
6:54
6:57
7:00
7:03

Sunset
6:23 pm pdt
6:19
6:15
6:11
6:07
6:03
5:59
5:55
5:52
5:48
5:45
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Day
Wed.
Sat.
Tue.
Fri.
Mon.
Thu.
Sun.
Wed.
Sat.
Tue.
Fri.

Meteor Showers
Two meteor showers normally occur during
the month of October.
Meteors from the Draconid shower first start
appearing at the beginning of the month. By
Oct. 9, the shower reaches its maximum and
then slowly declines over the next week or so.
At the peak of the Draconid shower, as many
as 500 meteors per hour can be seen, though
that rich a shower is rare. Since the moon is
at full phase on the 14th, it will interfere some
with this shower.
The Draconid shower gets it name from the
constellation of Draco. The meteors from this
shower, though they can be seen anywhere in
the sky, appear to radiate out from Draco. All
shower meteorites are small particles of debris
from comets. None of these particles survive
burning up in our atmosphere.
Orionid meteors can be seen for several
days on either side of October 20. About
30 meteors can be seen each hour from this
shower. The moon will interfere some with
this shower because the Last Quarter moon
will be rising around midnight.
Meteors are best seen after midnight and
away from city lights. As the earth travels
around the sun, observers are on the leading
side of the earth after midnight. More meteors

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

Reno

Sunrise
6:56 am pdt
6:59
7:02
7:05
7:08
7:11
7:14
7:17
7:20
7:24
7:27

Sunset
6:41 pm pdt
6:36
6:31
6:27
6:22
6:18
6:14
6:09
6:05
6:02
5:58

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

are seen as the earth overtakes the particles in
the stream. During a meteor shower, meteors
can be seen anywhere in the sky. Because
the meteors are traveling on parallel paths,
perspective makes their paths appear to come
from one particular direction in space.
If you trace back the paths of the meteors
from a shower, the paths cross at one place
called the radiant. The location of the radiant
gives the name for the shower. The Draconid
meteors all trace back to the constellation of
Draco in the northern sky. Likewise, the radiant
for the Orionid shower is in Orion.
Meteor showers are caused by comet debris
that circles the sun in the same orbit as the
comet producing the debris. The Draconid
shower is caused by the debris of Comet
Giacobini-Zinner. The Orionids trace their
origin to Comet Halley. The Orionid meteors
are called a stream shower because the debris
is scattered uniformly around the orbit. This
makes the shower appear similar each year.
The Draconid shower is a swarm shower.
While there is some debris spread around the
orbit, there are concentrations, or swarms,
along portions the orbit. This year, we will
not see the spectacular shower that can occur
when a major concentration of material is
crosses the earth’s orbit. f

Now Playing
In Las Vegas

In Reno

Extreme
Planets

Black Holes

Stargazing

Solar Max

and

and

Saturday Matinee
Mystery of the Missing Seasons
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