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End of an Era
The space shuttle Atlantis re-enters the Earth’s Atmosphere.
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Saturday, January 21, 7:30pm, Monterey Penin-
sula College Lecture Forum. The first biennial Kai
Woehler lecture: Dr. David Koo (University of  California
Santa Cruz), “Supermassive Black Holes: Cosmic Para-
sites within our Milky Way and Quasars.” Free and open
to the public.

On the Cover
In this image, taken from the International Space

Station, shuttle Atlantis streaks back into the Earth’s atmo-
sphere in the last-ever re-entry of an American space shuttle.
Also visible as a band of light above the limb of the Earth
is the atmospheric airglow.

Much of the airglow is caused by the interaction of
ultraviolet light from the Sun that causes oxygen atoms to
end up in a very stable state from which it is hard for them
to change (a so-called “forbidden state”) to a lower-energy
state.

At sea level, bouncing against other atoms or molecules
would cause these atoms to go to a lower energy level, but
at 100 kilometers above the Earth, these collisions are rare
enough that the oxygen atoms can take a full second to
decay, giving off  the characteristic green light.  At a slightly
lower level, sodium atoms do a similar process, giving off a
fainter, yellow light.

The celebration party for finishing the second floor of
the high bay at the end of September this year was great
and, we think, enjoyed by all who attended.  For the MIRA
Board and staff, after years of fundraising and planning,
and a furious few weeks preparing for the party, it was a
tremendous time and we felt it couldn’t have been better.

When it was over, we were elated, exhausted, and
having those anti-climactic feelings one has when completing
a major project successfully.  With all the end-of-the-year
activities, it will be a few months before we catch up with
the work we deferred to finish the buildout.

But you can help!  We finally have the room we need
for students and astronomers to do their work.  Several
excellent science/student projects, like the analysis of
thousands of spectra captured years ago in search flare stars,
were put on hold, awaiting the expanded working space.
We are no longer space-limited but, because of  the con-
struction and work on some of the aging systems at the
Oliver Observing Station, we are now more financially
limited than usual.

So we hope that you’ll be able to make a special end-
of-the-year donation to MIRA.  You can dedicate it to any
or all of our public education programs (all of which we
offer for free to the public) or our research programs.  The
most valuable are unrestricted gifts that we can dedicate to
whatever program needs it the most.  To make it easy for
you, we are sending out end-of-year donation envelopes
(you should have them by now) or you can use PayPal on
our web page.

Foundations provide critical resources for special projects,
but it is the Friends of MIRA who make the everyday
education and research into the wonderful
mysteries of Universe possible.  Thanks for your support!

--Dr. Wm. Bruce Weaver

After the Party is Over...

A bird’s-eye view of  celebrants at the MIRA 2011 Holiday Potluck.
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Like most who lived through the evening of  20 July, 1969,
I remember exactly where I was when Neil Armstrong
jumped from the ladder onto the surface of the Moon.  In
those days, I was running my own business to pay my way
through college and it was a 12 – 16 hour day, seven days a
week and I had not been paying much attention to the
progress of the mission.  So I was a bit lucky that they chose
the time they did for the event.

I don’t think the timing was by accident.  As a kid, I had
devoured almost all
the available science
fiction and there
were countless
stories about the
first men to land
and walk on the
Moon.  I have
always felt that
science fiction
writers are the best
source for divina-
tions about the
future, but none of
them predicted
prime time live
television coverage.

However, the
event itself couldn’t
have seemed more
natural to me—sort
of a cosmic
manifest destiny.  I
knew that more
flights would
follow, then space
stations, growing
more massive each
year from ore
mined and processed on lunar colonies.  The great distances
to the planets—much less the stars—made the future
beyond that a bit hazy, but space stations so large that they
could have their own weather was daydream enough for
me.

What I didn’t understand at that age was how much of
it was driven by the competitiveness of  the Cold War and,
as that ended so did the race for the next level of lunar
exploration.  The Space Shuttle seemed like a promising

step but the funding enthusiasm was waning and only the
military need for a minimum payload size kept it from
shrinking to the size of  a Volkswagen.  And it could achieve
only  a modest height above the Earth’s atmosphere.

Of course, as a scientist, I am ambivalent about
manned space travel.  It is a grand adventure, the subject of
dreams.  But science is much better—and much less expen-
sively—done by unmanned spacecraft.  The Galileo Mis-
sion, orbiting Jupiter and showing us the incredible diversity
of its moons, or the Cassini Mission, bringing back unbe-
lievable images of the rings of Saturn with their constantly
unfolding mysteries like Russian matryoshka dolls, are

inconceivable for
a manned
mission.  In my
mind, they are
separate endeav-
ors, linked only
by their similar
locale and
NASA’s insis-
tence that the
purpose of
manned space
flight is science.
To funding
agencies, how-
ever, they are
closely linked.

This Newslet-
ter cover image
seems a harbin-
ger of the end
of childhood
dreams.  The
U.S. is out of
manned space
flight except as
paid passengers
on another
country’s rockets.

The International Space Station, a step in the right direction,
seems like the required construction shack but missing the
main building as its goal—humans’ last toehold on space.

I hope that this is just a lull in the adventure, and that
privately-funded space travel, certainly one of the choices
from the annals of science fiction, is about to step into the
void.  I hope the dissipating trail of the descent of the last
shuttle flight is just a pretty picture and not a sad farewell to
a great adventure.

Moon Walk July 20
by Dr. Wm. Bruce Weaver

The first footprint on the Moon. NASA image.
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Internet Astronomy 2011
II. Online Research Opportunities

by Dr. Donna A. Dulo
The Internet offers amateur astronomers a plethora of

exciting resources with which to explore and conduct
research in the field of astronomy; the only problem is to
know where to go online. This article presents some of the
best online astronomy research resources to date, and has
links to sites that allow users to participate in astronomical
research and explore the vast regions of the universe
through the click of  a mouse.  Let’s begin researching!

Research Participatory Sites

These sites allow you as a user of the site to participate
in real life astronomy research. Through simple tutorials and
examples, the sites explain the science and the logic behind
the research and teach you exactly what to do to assist in the
research. Some even offer rewards for your scientific
discoveries!

Planet Hunters

http://www.planethunters.org/

This site allows you to participate in the exploration of
stars to determine if  a particular star has a planet orbiting it.
The technique of light intensity analysis (photometry) over
time is used to find these planets. A full tutorial and video
teach you how to search for exoplanets, and if you are the
first one to discover one, you will be invited to co-author a
research paper documenting the discovery of the planet.
You will analyze data from the Kepler telescope. This is an
exceptional site and you will learn quite a lot about
exoplanets and how to detect them, and will be able to
analyze data yourself to contribute to the planet hunting
effort.

Galaxy Classification

http://www.galaxyzoo.org/

This site teaches you about the classification of galaxies
and presents data and images from the Hubble Space
telescope. You can participate in the research by learning
how to classify galaxies and then applying your knowledge
to real images from Hubble. Your classifications will help
complete the research on the millions of galaxies imaged by
Hubble. This site will help you learn about galaxies and their
structures, and your contributions to the research will be
valuable in the continuing study of galaxies at several major

universities.

Moon Structure Classification

http://www.moonzoo.org/

This site teaches you about the structures of the Moon
as well as crater classification, boulder classification, and
geological structure classification and analysis. Through
various tutorials and videos you will learn all about the
moon and its various geological structures. You will then
have the opportunity to examine images of  the moon’s
surface and classify the structures in the image based on
your newly acquired knowledge. Your research will help
with the classification of  the Moon’s surface down to
individual boulders and craters, as well as cracks, ridges,
channels and other lunar features.

Solar Storm Watch

http://www.solarstormwatch.com/

This exciting site is the Royal Observatory of
Greenwich’s solar storm science site, that allows you to learn
about the science of  solar storms and participate in the
classification and research in the area of  solar events. The
site provides tutorials and an opportunity to use your
knowledge to participate in storm observation and tracking.
This is a great site to participate in solar research.

Stardust Analysis

http://stardustathome.ssl.berkeley.edu/

This site allows you to participate in the research of
stardust. Your will learn, through tutorials (and a test at the
end), to classify stardust from video and single images of
the stardust collected by the Stardust spacecraft from
Comet Wild in 2004. Your research will contribute to the
body of knowledge on interstellar stardust found through-
out the galaxy.

Global Telescope Network

http://gtn.sonoma.edu/

This site allows you to participate in research by analyz-
ing the images from various telescopes across the globe.
Through tutorials and software which you can download,
you will be able to participate in complex scientific research
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and explore real life images to support various research
programs such as those from NASA. This research is a little
more demanding than most of the research on the other
sites, but if you are into hard core scientific astronomical
research, this site is for you.

SETI Quest

http://setiquest.org/

This site allows users to participate in the analysis of
data from the SETI telescopes. Through software down-
loads and tutorials, you will learn how to spot signals from
the far reaches of the universe and perhaps you will be the
one to discover the first signal from an intelligent civilization
from the far reaches of the universe.

Research through Distributed Computing

Research in astronomy can be a computationally
expensive endeavor. In order to extract meaningful infor-
mation from raw data, astronomers must crunch tremen-
dous amounts of data, which requires an immense amount
of  computational power. Through several online distributed
computing astronomy research project sites, you can learn
how to become a part of the distributed research commu-
nity and can take part in the research by allowing your
computer to be used when you are not using it.

Milkyway@Home

http://milkyway.cs.rpi.edu/milkyway/

Milkyway@Home uses volunteered computing re-
sources to create a highly accurate three dimensional model
of  the Milky Way galaxy using data gathered by the Sloan
Digital Sky Survey. It is sponsored by the Rensselaer Poly-
technic Institute. The Milkyway@Home project is generating
highly accurate three dimensional models of the Sagittarius
stream, that provides knowledge about how the Milky Way
galaxy was formed and how tidal tails are created when

galaxies merge.

SETI@Home

http://setiathome.berkeley.edu/index.php

This is the time-honored SETI program that led the
way for distributed computer research. The site contains the
latest software and resources to get you started. A blast
from the past!

Aerospace Research Collaborative

http://aerospaceresearch.net/constellation/

This site hosts research projects that use participants’
computers to do research in various aerospace related
sciences and engineering. Through a downloaded software
program, users can participate in cutting-edge aerospace
engineering projects from around the world.

Planet Quest

http://www.planetquest.org/about/computing/

This site, which uses the SETI model, allows users to
participate in astronomical research through the donation of
their computers’ free time. The site provides the required
software as well as training, user groups, and forums to
allow all involved in the project to participate in discussions
about the current research.

As can be seen, the Internet has many valuable resources
for amateur astronomers to participate in the latest research.
Through participative research sites, distributed computing
sites and through the free college courses discussed in the
Fall isssue of the Newsletter, anyone interested in astronomy
can be a part of the world of astronomy research. Through
hard work and dedication, you can contribute to valuable
astronomical research, and you may even be the astronomer
to discover the next exoplanet!

The Oliver Observing Station seen
from the Chews Ridge fire tower. The
large path between the two was cut
by bulldozers during the 2008 fire
after the outbreak that swept along
the top of the ridge.
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The Winter Sky
by Rod Norden

The cold and crisp winter evenings are great for ob-
serving, as the Sun is setting very early giving us longer
nights.  The stars of  winter are dominated by the brilliant
red, orange and blue-white giant stars which are part of
several of our well known constellations like Orion and
Canis Major.  What is less well known is that there are
several famous dwarf stars, both red and white hiding
among these brighter stars.

One obvious naked-eye
object is the small tight group
of bright stars called the
Hyades, the asterism forming
the head of  Taurus the bull.
The Hyades, located about
150 light years from Earth, are
an even closer and younger
open cluster than the Pleiades
we discussed in this column
recently.  The four brightest
stars of  the V-shaped bull’s
head asterism are all red giant
stars that formed as very hot
blue-white stars and rapidly
fused most of their hydrogen
atoms into helium.  As their
hydrogen was used, these red
giants began fusing heavier atoms in layers deep inside that
helped cause their expansion and resulting cooler surface
temperatures. Astronomers have been able to calculate the
approximate diameter of the majority of stars in the cluster
to be about 18 light years, with outlying stars in the group at
a maximum of  about 60 light years.

Note that Aldebaran, another red giant star about 65
light years from Earth is not part of the Hyades, but rather
lies along the same line of sight and about half as far as the
stars of  the Hyades cluster.  Aldebaran is special because it is
close enough to the ecliptic (the path of the planets, the Sun,
and the Moon across the sky) to be occulted, or blocked, by
the Moon with fair frequency.  The next occultation for us
will occur in 2015. A side effect of occultation is that it
allowed astronomers in 1978 to calculate a reasonable value
for the diameter of Aldebaran. This worked out to about
88 times the diameter of the Sun and a luminosity of about
350 times that of the Sun.

Another familiar grouping of giant bright stars in the

winter sky is Orion. With its bright linear belt of three stars
and its triple object sword hanging from the belt, and
brilliant blue-white Rigel and bright red Betelgeuse, it is one
of  the most obvious constellations to identify.  The sword
is interesting in that of its three objects, the middle is M42,
the giant Orion Nebula.

Betelgeuse is a very massive red giant star that appears
to be nearing the end of its life, having consumed most of

its nuclear fuel.  Its surface
temperature is very low giving
it the reddish color.  It is a
true supergiant with an
estimated size of approxi-
mately 1000 times the Sun.
Due to its large mass, it may
end its life as a supernova. If
it explodes, it will probably be
visible even in daytime.

Rigel is a massive blue
supergiant star located south
of the belt with a very high
surface temperature.  This star
is using its nuclear fuel at a
very rapid rate and will evolve
rather quickly (on an astro-

nomical time scale). Depending on its mass, it may join
Betelgeuse in becoming a supernova.

Orion’s belt is composed of  three hot blue massive
stars. From east to west, they are Alnitak, Alnilam, and
Mintaka. Alnitak is the brightest star of its spectral class in
the sky. Alnilam is nearly twice as far away as the other two,
but appears roughly as bright. Mintaka happens to be very
near the celestial equator and so can be used to see where
zero degrees of declination is located.

Distances of all the above stars in Orion are between
700 and 900 light years, except Alnilam at nearly 1,400 light
years.

On the other end of the size scale of stars, winter has a
few white and red dwarf stars that could not be more
different from the stars we’ve discussed so far.  The first
white dwarf star discovered happens to be one of the
easiest for amateurs to locate not far from Orion.  In the
constellation Eridanus, located southwest from Orion, there
is a naked eye pair called Omicron Eridani.  The eastern

A chart of the Hyades star cluster.
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Saturn spends the rest of  December and January in the

morning sky. By the end of  the quarter it will rise early
enough to be observable in the late evening eastern sky.

Uranus is visible in the western evening sky through
February.

Neptune is low in the western sky at the start of the
quarter, setting around 9:30pm. It soon disappears alto-
gether, and will reappear in the morning sky in March.

Pluto continues to be located in an extremely rich star
field in the southern Milky Way. Observing it will require
some perseverance.

Meteor Showers

The best shower of  the quarter is the Quadrantids. The
peak is predicted to occur around midnight on 3 January. A
waxing gibbous Moon will interfere in the evening, but sets
around 2:15am, leaving several hours of  dark sky.  As for
observing aids, the naked eye is far and away the best
instrument for observing meteors, so nothing else is needed.

Comets

Comet C/2009 P1 (Garradd) continues to brighten. It
will spend January and February in the constellation Her-
cules, making it an early morning object. Small telescopes,
and even binoculars, should reveal this 6th-magnitude
object.

Eclipses

There will be no eclipses visible from the central coast
during the quarter.

Planets

Mercury reaches maximum morning elongation on 23
December; it will be visible in the predawn southeastern sky
for several days before and after that date. The best evening
apparition occurs around 5 March; look in the western sky
after sunset.

Venus is visible in the western evening sky throughout
the quarter. On 13 March it passes only a few degrees from
Jupiter; the two brightest planets should make a fine sight so
close together.

At the start of the quarter Mars rises around midnight.
By the end of the quarter, however, it will rise before sunset
and transit (reach its highest point in the sky) shortly before
11pm. Early March, with the planet shining at -1.2 magni-
tude and with an apparent diameter of 13.9 arc seconds,
will be the best time in the entire year to observe Mars.

Jupiter is nicely visible in the evening sky from the start
of the quarter until it disappears in evening twilight in
March.

star, called Omicron 2 or 40 Eridani, is actually a triple star.
The second brightest (40 Eridani B) is a white dwarf at 9th
magnitude, and the third (40 Eridani C) at 11th magnitude is
a red dwarf.  These stars are easily within reach of most
amateur telescopes.  Please look for these, because you are
not going to get a better chance to see a star of either
dwarf class!

Oddly, the second white dwarf  discovered is actually a
companion of Sirius, the brightest star in our sky at magni-
tude -1.4.  It was found 31 January 1862 by Alvin Clark
while testing an 18.5” refractor lens he was constructing.
The companion is 8th magnitude, but its distance from
Sirius makes it very difficult to see.  Sirius B, as the white
dwarf is known, varies in distance from 3 arc seconds (in
1994) to 11 arc seconds (in 1969 and 2019).  I was lucky
enough to see it with the 36” at Kitt Peak back when I was
in college in the early 1970s.  At that time, telescopes had
eyepieces for centering instruments, and our instrument had
a sharp edged blocking element behind which I could place
the very bright Sirius so seeing the white dwarf companion
was very easy.  We won’t have long until the separation
increases to where amateurs might get the chance again, but
note that 40 Eridani B will remain the easiest white dwarf
to see.

Good luck to all of  you in your observations this
winter season as you observe the amazing variety of  stars
we can see on our cold crisp and dry winter nights.
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