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Comet ISON a dud?
The “Comet of  the Century” may not have survived its encounter with the Sun.

See article, p.2. Image by Damian Peach/SkyandTelescope.com.
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(243526) Russwalker
The asteroid 2010 DY28, one of  the many discovered

by the Wide-Field Infrared Survey Explorer (WISE), has
been renamed  (243526) Russwalker to honor MIRA’s Dr.
Russ Walker. As readers of  the Newsletter know, Dr. Walker
is a member of the WISE science team. Congratulations,
Russ!

Comet ISON

Shop at Amazon.com and
Support MIRA

The online retailer Amazon has launched a philanthropic
program called AmazonSmile. Customers select a charitable
organization from a large database, and Amazon will donate
0.5% of the customers’ purchase to that organization. Not
all items for sale are included. Look for the phrase “eligible
for AmazonSmile donation” on the item’s product detail
page.

If, as we hope, you would like to support MIRA this
way, search for “Monterey Institute for Research in As-
tronomy” in the database, not “MIRA.” Alternatively, you
can just type in the city name Monterey to see all the eligible
organiztions in the area.

To reach AmazonSmile, point your browser at the URL
https://smile.amazon.com. You can also go to the regular
Amazon site and search for “smile.”

There is a good chance that C/2012 S1 ISON came to
grief during or shortly before its perihelion passage around the
Sun on 28 November. While something was seen to emerge
from the encounter, it may have been no more than a cloud of
debris left over from the destruction of  the nucleus. The
magnitude of  the cloud as it left the area observable by the
SOHO spacecraft was estimated to be 7.5, fainter than the
naked-eye visibility everyone was hoping for. Observations by
the Hubble Space Telescope around mid-December may settle
the question of  how much, if  anything, survives of  the comet’s
nucleus.

So we may have lost a chance to see a great comet in the
December morning sky. But that does not mean that we have
nothing to gain from Comet ISON. It has been intensively
observed by a number of  intstruments, and there may be
important scientific results yet to come. Indeed, when George
Herbig observed Comet Kohoutek, the much-derided Flop
of the Century in 1973, he obtained the first conclusive
evidence that water is found in comets, a highly significant
result. We may not have heard the last of  Comet ISON.

’Tis the (Tax) Season
If  you’re lucky enough to have participated in this year’s

amazing stock market rally, you might consider the tax
advantages of making your end-of-year donation to MIRA
in appreciated securities. In many cases, you get the deduc-
tion without paying tax on capital gains Then you can turn
your attention to the season to be jolly.

Dr. Russ Walker

Are Asteroids the Source of Life?
Stay tuned for the announcement of the forthcoming

Chesley Bonestell Lecture.
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Science Fairs and Science Buddies:
Where Scientists Start

by Dr. Wm. Bruce Weaver
I strongly suspect that most scientists or engineers had

an entry in a science fair in their youth.  It is a chance to
break away from the scheduled, standardized steps of
science classes—actually more like the history of science—
and stretch their developing science wings for the first time.
I’ve been judging science fairs for decades and every year
I’m taken by surprise by one or two projects that are so
delightfully original they could only come from what the
Zen masters call “the beginner’s mind.”

But, as original as they
may be, they all require
some guidance to help
navigate some of techni-
cal parts of their project
that they have not yet
encountered in their
classrooms.  Some
students have a scientist
parent or other mentor,
but most do not.  During
2001, Friend of MIRA
Ken Hess was assisting his
teenage daughter with her
science fair project when
he began to consider how
he might help other
students who didn’t have
access to a scientist or an
engineer.  He recognized
that a networked world
could provide just such
connections that a few
years before would not
have been possible.

So he started the non-profit Science Buddies, dedicated
to developing on-line tools and support for students doing
science fair projects.  During the first few years, I volun-
teered to be one of the on-line experts to answer questions
about astronomy and physics.  Of  course there were the
“I’ve got a science fair project due tomorrow, what should I
do?”–kind of inquiries, but many questions were interesting
and thought-provoking.

And then it really took off!  Science Buddies now

reaches over 15 million users world-wide per year, with
about 10,000 of  them in Monterey County.  Today hands-
on science projects are widely recognized to be the best way
to learn about science and to foster enthusiasm that may last
a lifetime.  That has certainly been MIRA’s approach with
our high school and college summer intern program.

In the years since its start, Science Buddies’ web site
developed more than 15,000 pages of content, including
more than 1,200 free scientist-authored Project Ideas in 32

areas of science,
including classic fields
such as physics,
chemistry, biology, and
astronomy and
contemporary areas
like robotics, biomedi-
cal technology, and
nanotechnology. The
website is highly
personalized, letting
students create indi-
vidualized projects
with easy-to-use tools
that provide science
and engineering
projects, frameworks,
and guidance.

Foremost among
Science Buddies’ many
honors, the American
Association for the
Advancement of
Science and the

prestigious journal Science have awarded Science Buddies the
Science Prize for Online Resources in Education.

For me, a science fair project was an epiphany, showing
me see that doing science was much more interesting than
listening to someone talk about science.  Now Science
Buddies is providing that opportunity for budding scientists
and engineers worldwide.

Thanks to Amy Cowan who contributed to this article.

   Ken Hess’s daughter, Amber, helps take an image of  an asteroid bearing her
name, one of  the rewards for winning a 2005 Intel Science Talent Search first
prize in chemistry.
   She documented her Talent Search experience in a blog at http://
www.sciencebuddies.org/science-fair-projects/blog_amber_hess_sts.shtml.  Science
Buddies web site is http://www.sciencebuddies.org/
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We rarely note the passing of  astronomers; almost all are
known only to other astronomers for their contributions to
our understanding of the wonderful intricacies of the Uni-
verse.  However, over lunch many years ago, Dr. George
Herbig permanently changed my scientific trajectory.

As a young amateur astronomer, he had built his own 8-
inch telescope, become secretary of the Los Angeles Astro-
nomical Society, and joined the American Association of
Variable Star Observers.  He haunted the halls of  the Mt.
Wilson Observatory where Alfred Joy, the astronomer who
had discovered T Tauri stars (young stars with masses similar
to that of the Sun), allowed him to take a spectrum of the
variable star Mira.  Joy’s interest in T Tauri stars infected
Herbig.

He received a Ph.D. in Astronomy from Berkeley in 1948,

George Herbig (1920-2013)
and the Objects of  Joy

by Dr. Wm. Bruce Weaver

George Herbig

with a dissertation on variable stars in nebulosity. Herbig
worked at Lick Observatory for most of  his career, discover-
ing, with the Mexican astronomer Guillermo Haro, the
mysterious Herbig-Haro objects, and identifying the high mass
equivalent of  T Tauri stars, now know as Herbig Ae/Be
objects.  He identified lithium as a critical marker in the age of
young objects; one of the only astrophysical age indicators
known to us. Another of  his activities at Lick was to serve as
mentor to another future MIRA astronomer, Dr. Whitney
Shane.

Herbig also built several spectrographic instruments at Lick
and the University of Hawaii, to where he “retired” in 1987.
He provided advice for the design of the MIRA Objective
Grism instrument.  In retirement,  he remained a prodigious
observer at Mauna Kea, and published 69 more scientific
papers, the majority of which were in top-notch refereed
journals.  His last paper, describing the star V900 Monoceros, a
star 100 times brighter than the Sun, was published in 2012.

He had awards too numerous to mention but the part of
MIRA that is focused on young stars (and my license plate),
traces back to my lunch with him where he encouraged me to
put aside my study of flare stars and focus on his favorite
topic: the birth of  the stars.

&AQ This feature is inspired by the questions we
have received over the years from interested
readers. If you have a question about an
astronomical topic, please send it to us.

Peter van Bemmel asks: Can one measure where in the
Universe the Big Bang occurred?  In other words, where is the
center of the Universe?

Dr. Bruce Weaver replies: Great question.  But, like most
inquiries into the very small (atomic and sub-atomic particles)
and the very, very large (the size, age, and evolution of  the
Universe), that question is going to take us down Alice’s rabbit
hole into strange and unfamiliar worlds.



5WINTER 2013

The above drawing, provided by Friend of MIRA van
Bemmel asking the question, illustrates the issue.  A “Big Bang”
occurs but, since there is no Universe yet, it has no location
because there is no space or time yet.  The whole Universe
expands at the speed of light—that is represented by the “c”
sprinkled around the edges of  the Universe in the drawing.  In
the everyday way of thinking about an explosion, somewhere
away from the initial location of the explosive, the Earth
would form.  Perhaps by looking at features in the microwave
background—basically a map of the residual heat of the Big
Bang—would give hints about the Earth’s displacement from
the location of  the Big Bang.

But, as sensible as this sounds, when you have a Universe
born at no location and the “edges” of the Universe moving
at the Nature’s relativistic speed limit, the ALICE IN WONDER-
LAND rules apply.  In this case, time, distance, and information
get mixed when you have something moving at the speed of
light.  Wherever you are in the Universe, the farther away that
you look, the longer the light from that object took to get to
you.  So time and distance are the same: what you see is the
light that took some time to cover the distance between the
source and you.  You can’t get any information faster than that
allowed by the speed of light.

When you look as far away as you can, you’re looking at
things going the speed limit—the speed of light—that, by the
way, is the “edge” of  the Universe and, worse yet, you’re
looking back to the beginning of the Universe and the begin-
ning of time, when the Universe was very small and everything
much closer together.  (That last part, about looking back to a
very small Universe, is the weirdest part for me.)

So, no matter where you are in the Universe, it is the same
distance/time that you look back to when you look at the
most distant objects.  The limit of  the time you can look back
is the age of the Universe, back to the Big Bang, and that is the
greatest distance—the edge of the Universe—that you can see.

Here is another way to think about it.  If the Earth
happened to be located at the “edge” of the Universe, what
would we see?  We could always look back to the beginning
of the Universe in all directions and that time/distance would
look the same in all directions as there is nothing, neither space
nor time, “beyond” the Universe.  So anywhere you are in the
Universe, you can see back to the beginnings/edge of the
Universe.

OK, now that you are completely confused, let me offer
an analogy, first proposed by the famous astronomer Arthur
Eddington, of reducing the idea of a three-dimensional
universe to a two-dimensional universe represented by a
balloon with spots on it.  As Ms. Nature blows up the balloon,
the spots recede from each other, like galaxies receding from
each other according to the observed Hubble Law.  And, like
the Hubble Law, the farther spots are from each other, the
faster they move apart from each other.  If  one of  the spots
represents the location of the Earth, there is no direction for
the center of the surface of the balloon (remember, this is a
two-dimensional universe all of which is located on the surface
of the balloon; the center of the balloon in three-dimensional
space does not mean anything in this analogy).

So, the short answer is no, there is no way to tell where the
center of the Universe is because there is no center or, if you
must have a center, everywhere is the center.  It still sounds a bit
hard to believe, doesn’t it?  But what fun would it be if the
extremes of Nature acted just like the medium scale world
we’re used to?

A map of the slight temperature differences in the cosmic microwave
background presumably left over from non-uniformities in the Big Bang
itself.  Do these help us locate the center of the Universe?

A universe expanding from a center; the edges expanding
at the speed of light (c), and the Earth located off-center.  Is

there some feature on the edge of the Universe, the cosmic
residue heat from the Big Bang, that could tell where we are?



6 MIRA NEWSLETTER

The Winter Sky
by Arthur Babcock

As winter begins, the Milky Way rises in the evening,
bringing a host of  excellent objects to observe with
instruments of  all sizes. We have written in this space of
naked-eye star clusters such as the Hyades, the Pleiades, and
the Double Cluster, and good targets for the telescope such
as M35 in Gemini.

Somewhat later in the evening, one may observe the
interesting open cluster M46 in Puppis. Considered only as
an open cluster, M46 is not terribly dramatic, but it has an
interesting feature: a
planetary nebula, NGC
2438, visible near the
northern edge of the
cluster. NGC 2438
appears to lie physically
inside the cluster, but it
has a radial velocity
different from that of
the cluster, so it is
probably a superim-
posed object. I remem-
ber that I used to
observe M46 first
without any nebula
filter, then insert a filter
and watch the planetary
pop into view.

Later in the quarter,
in February and March,
there is a good chance
to observe the zodiacal
light in the evening sky.
The zodiacal light is a
faint, diffuse glow near
the western horizon on the zodiac (the ecliptic—the path
followed by the Sun). The glow is sunlight scattered by the
zodiacal dust in space located on the plane of the ecliptic
out to about 5 astronomical units from the Sun. It looks to
me a good deal like light pollution. In fact, that is what I
thought it was the first time I observed it, at some point in
the 1990s. In March, I was observing from the dark-sky
site of the Los Angeles Astronomical Society north of the
city. I was used to seeing a considerable light dome on the
southeastern horizon caused by Los Angeles, but away
from that area the sky was generally very dark. On this

evening, however, there was quite a glow in the west, and I
thought to myself, “What in the world is going on in Santa
Barbara?” I don’t remember whether someone told me
what I was seeing or whether I worked it out for myself,
but it was a unique experience. In mid-northern latitudes,
we see the zodiacal light in the evening sky in the spring,
and in the morning sky in September and October. It is
sometimes called the “false dawn” when it is seen in the
east in the morning.

To observe the zodiacal
light, you need a dark
sky (Chews Ridge
comes to mind). Since it
looks so much like light
pollution, it would be
best to observe from a
spot where there is no
large town to the west
(again, Chews Ridge fits
the bill). The zodiacal
light is visible from
mid-February to mid-
March; the best oppor-
tunity would be the
second half of each
month, to avoid the
Moon. Zodiacal light
also looks like twilight,
so wait until the end of
astronomical twilight
(about 1.5 hours after
sunset) and look
toward the western
horizon.

                              Planets

Mercury is observable in the early evening western sky
by the middle of  January. It reaches greatest elongation
from the Sun on 31 January. This is the most favorable
evening apparition of  Mercury of  2014. In early February,
it disappears in twilight and reappears in the early morning
sky on 15 February.

Venus starts the quarter as a crescent in the early
evening western sky. By the first week of  January, it is lost

The open cluster N46. The planetary nebula NGC 2438 is the “smoke ring”
above and to the left of the center of the image.
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in the Sun’s glare. It reappears in the morning eastern sky on
18 January, and remains there for the rest of  the season.

Mars spends the quarter in Virgo, rising near midnight
in early January, and rising progressively earlier as the season
continues.

Jupiter is at opposition on 5 January, rising near sunset
and visible all night. It remains well-placed for evening
observation throughout the period.

Saturn is visible in the morning sky at the start of  the
quarter and rises near midnight at the end. On 25 January,
21 February, and 20 March, it passes within a fraction of  a
degree of the Moon.

Uranus is observable in the western evening sky at the
start of the period, and sinks lower as we move into
January and
February, finally
disappearing in
evening twilight
early in March.

Neptune
is low in the
western sky in
December and
January,
vanishes in the
evening twilight
in February, and
reappears in the
morning sky
late in March.

We have made
the decision to
follow the
example of the
Observer’s
Handbook and
drop Pluto
from our discussions of  the planets.

Meteor Showers

The Quadrantid meteor shower peaks on 3 January.
For once, the Moon will not interfere. This shower can
produce a lot of meteors (Zenithal Hourly Rate of 120),
but the period of the best rate lasts only a few hours (as
opposed to two days for the Perseids). This year the peak is
predicted for noon of  3 January, so many of  the meteors
may occur during daylight for us.

Comets

Comet ISON may have had all the press, but it wasn’t
the only comet visible in the night sky in late fall and early
winter. C/2013 R1 Lovejoy is visible in the early morning
sky and should remain so into January. It is currently at
magnitude 4 and is fading. C/2012 K1 PanSTARRS may
approach eighth magnitude in March. Finding charts for
comets can be found on Seiichi Yoshida’s web site.

Eclipses

There are no eclipses visible from the Central Coast this
quarter.

The zodiacal light.
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Staff

*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Oliver Observing Station under permit from the U.S. Dept. of
Agriculture-Forest Service.

*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Richard W. Hamming Astronomy Center and the Ralph Knox Shops
through an arrangement with the U.S. Dept. of  Education.

Friends of Membership
I would like to become a Friend of MIRA and receive the quarterly
MIRA Newsletter.
Enclosed is my membership donation of $_______________
In addition, I am making a special contribution of ________

$2500 Associates Circle                   $100 Sponsor
$1000 Associate                              $50 Family
$500 Patron                                    $35 Member
$250 Sustaining                               $15 Student
MIRA welcomes cor porate and business members. Contributions

are tax deductible as allowed by law.

Name_________________________________________

Address_______________________________________

City, State, Zip___________________________________

Phone/e-mail____________________________________

Visit our Web site and Field Trips to the Stars:
www.mira.org

E-mail us at mira@mira.org

RETURN SERVICE
REQUESTED

200 Eighth Street
Marina, CA  93933

Monterey Institute for Research in Astronomy

(831) 883-1000
(fax) (831) 883-1031
www.mira.org
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