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Ansley Spalding Hill, 1916-2003 A Wet Spring on Chews Ridge

Friend of  MIRA and MIRA volunteer Robin Casady
recorded the latter part of  the total lunar eclipse of  15 May
2003 from his home in Carmel Valley. Robin used a Nikon
D100 digital camera at the prime focus of  an Astro-Physics
130mm f/8.35 refractor.

Even though Coast Weekly made MIRA’s Oliver Observing
Station on Chews Ridge the editors’ pick for the “Best Place
to Watch the Stars” in March, observing sessions have been
extremely rare this spring. Chews Ridge was enjoying snow
until the end of April.

Among the casualties were a possible spring FOM star
party (we didn’t even try to schedule this!); all but a few hours
of  research observing, and two scheduled visiting astronomer
observing runs.  On the ironic side, the Naval Research Labs
used the OOS this spring as an observation post for monitor-
ing dust from storms in the Gobi Desert.  Part of  these
observations required Ivan Eberle, our caretaker, to make
observations of  the Sun to determine the transmission of  the
atmosphere.  Of  course, there was often too much weather for
these observations to take place.

13 July, 2:30-4:00pm (Sunday) Free tour of  Oliver
Observing Station on Chews Ridge. Reservations are
required; call 883-1000.

10 August, 2:30-4:00pm (Sunday) Free tour of  Oliver
Observing Station on Chews Ridge. Reservations are
required; call 883-1000.

7 September, 2:30-4:00pm (Sunday) Free tour of  Oliver
Observing Station on Chews Ridge. Reservations are
required; call 883-1000.

30 August, 7:00pm (Saturday) Observe the closest
approach of  Mars in recorded history with MIRA’s 36-

    inch telescope on Chews Ridge! Membership in Friends
of  MIRA and reservations are required; call 883-1000.

Ansley Hill, a tireless advocate of  books and the
knowledge they carry, died 1 April 2003.  The MIRA
Priscilla F. Bok Library is one of  the best astronomical
libraries in the state of  California in large part due to her
efforts between 1979 and 1997 when she served as the
volunteer MIRA librarian.  Most of  that time was spent
creating the current MIRA library catalog system at our
former cramped quarters at 900 Major Sherman Lane in
Monterey.  A full article on her interesting life and
successful efforts at organizing MIRA’s library is given in
the Summer, 1999 MIRA Newsletter, available on-line at
the MIRA web site.

Ansley is survived by her long-time companion, Lee
Wininger.  She left a bequest to MIRA but her most
significant gift to MIRA was her devotion to bringing
MIRA’s library organization up to the professional level
she knew the extensive book and journal collection
merited.  On a personal level, she frequently left books
or clippings for folks on topics she somehow knew they
would soon be interested in.  We’ll miss her in many
ways.

New  MIRA Administrator

Susan Avery joins MIRA after a career of  public service
in the the solid waste industry.  As MIRA’s new Administra-
tor, she brings not only her abilities in the areas of  adminis-
trative, program and fiscal management, but also her ability
to reduce, reuse & recycle!  Susan works at the Hamming
Astronomy Center during the week and you will also see
her at a variety of  MIRA events.  She urges you to take the
time to care about the environment on our planet as well as
enjoying the wonders of  space.

Susan Avery
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&AQ We are pleased to present a double feature in
this issue: two questions from interested
readers, along with Dr. Bruce Weaver’s

replies.

Q: When do the Pleiades rise at dawn?

A: This question recently came in a phone call from an
assistant at CSUMB.  It was apparently posed by a professor
working on an archaeological problem.  This question seems,
at first, simple enough but it is so fraught with ambiguities that
it is almost impossible to answer with any accuracy.

We can start with a rough answer:
we can say it rises at dawn when it is in
the same part of  the sky as the Sun.  In
the east-west direction (right ascension,
for all you hard core astronomy buffs),
it has the same coordinates as the Sun
on May 15.  But it will be a bit (about
six degrees) north of  the Sun on that
day.  Depending on your latitude, that
would make the cluster rise somewhat
earlier or later.  Roughly, the more
extreme your latitude, the more
difference it would make.

The biggest problem is the definition of
dawn.  This is not an astronomical word with
an exact meaning and the dictionary says only that it is the
beginning of  the day.  Now that is plenty good enough for me
when I’m observing: dawn is when I stop observing, finish up
my calibrations for the night, close down the electronics and
computers, stow the telescope, ....  You see the problem, this
process extends over a long period of  time.

To my mind, dawn is like twilight, for which there are
astronomical definitions.  Twilights: civil, when the Sun is 6
degrees below the horizon (when reading becomes difficult);
nautical, when the Sun is 12 degrees below the horizon; and
astronomical, when the Sun is 18 degrees below the horizon.
How long it takes the Sun to rise after the start of  one of  those
twilights again depends on your latitude and the time of  year.
If  you’re in Canada or Scotland in the summer, twilight will
last most of  the night.  On the equator, on an equinox,
astronomical twilight would last only slightly longer than an
hour.

A somewhat more restrictive definition of  dawn would be
to equate it with sunrise.  On the horizon, the distortion of  the
Earth’s atmosphere is enough so that when the disk of  the
Sun first appears to be completely visible (the bottom of the
Sun’s disk just touching the horizon), it is actually, geometri-

cally, still below the horizon.  That is, if  the Earth’s atmosphere
were to suddenly vanish, so would the Sun.

An additional problem is when is apparent sunrise?  Is this
when you see the first bit of  the Sun, the center of  the Sun, or
when it is all the way up?  Again, how long this rising lasts
depends on the day of  the year and your latitude.  At the
North or South Pole, the Sun is partially up all “day” long on
certain days of  the year!

The Pleiades is a large open cluster; the bright six or seven
stars are only in the center of  the cluster.  In either case,
because of  its extended size, it will take a while for all of  it to

rise.

So how quickly this question can be
answered depends on how exact the
answer must be and many details about
the location on the Earth and in time
(things were a bit different thousands of
years ago).

Q: Thank you for your wonderful web
site. Our family considers it the most interesting and fun
astronomy site we have found.

A question: is there a way to change the period of
revolution of  Jupiter’s moons in the simulation (it seems to be
about one simulated earth day per second), or pause it?

A: Thanks for your interest in the MIRA educational web
site (www.mira.org).  Although we know lots of  folks access
the site, we rarely get any questions or feedback so it’s great to
hear when our efforts are appreciated.

The moon speed in the graphic you’re referring to has to
do with the speed of  your computer.  It was designed when
computers were a lot slower and I see, now that you mention
it, that the dance of  Jupiter’s moons seems a little frantic.  I’m
not sure how easy it will be to dig into the generating code and
add the capabilities you mentioned but we’ll look into it.

For future additions, we just applied for some funding to
make a large section on asteroids whose orbits cross that of
the Earth’s.  These are asteroids that could collide with the
earth.  This education section would reflect some research
we’re doing on such objects as observed from an Air Force
satellite.

The Pleiades (M45)
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Anatomy of a Research Project

I. Getting Started
by Dr. Wm. Bruce Weaver

Science, along with  its related technology, has become a
central force in the western world.  Yet, surprisingly, how
science is performed is one of  the least understood aspects of
the discipline.

It is certainly not for lack of  trying.  There have been
countless books published discussing how science is done.
One reason the doing of  science is worth considering is that,
in practice, what science does is determined by the way in which
it is done: the scientific method.

The world is full of  bad definitions of  the scientific
method.  My two favorites are:

• “Science is an orderly
collection of  facts” — my
seventh grade science
class.  Luckily I didn’t pay
much attention in school,
so the thought that science
would be better served by
librarians (“this is rock
723498, it weighs 1.72
pounds”) than scientists
didn’t occur to me.

• The approach of  Karl
Popper (1902-1994)
that, since you cannot prove something is true, you form
hypotheses based on a careful understanding of  the
current theory and try to prove them wrong, thus
disproving the current theory.  This has been adopted, in
a perverse way, by the Science Fair folks, who insist that
students have hypotheses that they try to prove right.1

Personally, I prefer the analysis of  Paul Feyerabend (UC
Berkeley), who maintained in 1975 that there is no recipe for
the scientific method.  Basically, anything that works is OK.
Notice, by the way, that both Popper and Feyerabend wrote
during the twentieth century.  You’d think we’d have this thing
we call science figured out by now.

So how does science get done?  This process is very
private, often hidden from other scientists.  By the time the
research is presented in a scholarly paper, all the foibles,
miscues, dead ends, and serendipity have been removed.  Not
for any sinister reason, but mostly just because there aren’t
enough journal pages available for all the things that didn’t
work.

 We thought we’d invite you to watch a research project
unfold.  The cover of  last quarter’s MIRA Newsletter had
images of  a potential star cluster in three different colors.  This
possible cluster has raised some interest here at MIRA and,
since we think it is a project that will be resolved within a year
or two, it might be interesting for you, the Friends of  MIRA
who are supporting this research, to watch as we proceed.  A
couple of  notes of  warning however: many research projects
never find their way (no answers in the back of  the book to
which to turn) and are just abandoned; and we don’t know
where, if  it is successful, this research will lead.  Hopefully,

somewhere we never imag-
ined; the thrill of serendipity is
certainly one of  the main
reasons I stay up late at night
at the telescope.

A research project is
usually sparked by something
we heard or read.  In this case,
I noticed an interesting but
short article in the European
journal Astronomy & Astrophys-
ics that purported to identify
10 possible new clusters in
the plane of  our Galaxy.
These identifications were

based on data from an automated survey called 2MASS that
surveyed the sky in the near infrared.  As the MIRA images
showed on the cover of  the last Newsletter, infrared light
penetrates the obscuring dust and gas of  the plane of  our
Galaxy better than visible light.

The possibility of  finding a very old or very young cluster
in the Ga;actic plane interested me for several reasons.  First,
on a personal level, I like to mix in short research projects with
the longer ones (e.g., a new stellar classification system,
monitoring of  gravitational lenses, studies of  newly formed
stars) that we tend to undertake at MIRA.  Short projects often
turn up surprising and exciting results or lay the groundwork
for more substantial, multi-year research.  Second, I’ve realized
that one of  the relatively unexplored parts of  the sky is the
most obvious: the plane of  the Milky Way.  It is so confused
with dust, gas, and clouds of  countless stars that astronomers
have always avoided it.  It’s hiding in plain sight and I think it
is a relatively surprising frontier of  astronomy.  With our
excellent conditions at MIRA, we may be able to disentangle

A Possible New Cluster in Auriga Imaged by
2MASS (left) and MIRA (right)
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some of the optical confusion to combine with the recent
penetrating satellite measurements in the infrared.

If  it is a globular cluster, presumably hurtling vertically
through the plane of  the Galaxy, it will be interesting because
there are barely more than 100 known in our galaxy.  If  it is an
open cluster, it is forming in the area where we expect the next
generation of  stars — the generation after that of  our sun —
to be formed.  If  it is neither, we will have learned valuable
lessons in how to search for such elusive creatures in these
difficult areas.

The published data seemed a little weak to me but at least
one of  the objects seemed, from the images that were pre-
sented, somewhat cluster-like.  This might be called the “duck
test” from “if  it looks like a duck and quacks like a duck
and…”   The first sensible test for determining if  you are
looking at a star cluster is does it look like a star cluster?

The astronomers searched for new globular clusters but
were unable to decide based on their data if  this was a new
globular or a much more common galactic (open) cluster.
Perhaps we could address the issue with some simple photom-
etry taken with the MIRA telescope?  I mentioned this to Dr.
Arthur Babcock as a project that looked fairly simple2 and one
we could accomplish with just a night or two of  telescope
time.3

This possible cluster was a late winter object and, with our
awful spring weather this year, Arthur was lucky to get two
half-nights of  photometry (basically, pictures of  their object
CC01), from which we could accurately measure the colors of
the stars.  Arthur and I also spent half  a night attempting to
take spectra of  the three brightest stars.  Most recently, Dr.
Martin Cohen of  MIRA looked at the possible cluster in the
far infrared using satellite data that he has been working on for
another project.

And the first results are….. well, that will have to wait
until the next MIRA newsletter.  However, there is a bit more
to say about how we do the science: as whimsical as the
genesis of  the idea may be, there has to be a plan.  Like most
sensible human endeavors, the plan will change as we start to
learn more from the research.  Even the most careful statistical
study develops changes in plans; in our case, this is very much
exploring a bit of  the unknown and how successful we are
may well depend on how well we can modify our plans in
response to what we learn as we go along.

But the initial plan is:

• Take visual, red and (near) infrared photometry with the
MIRA telescope and examine the data to see if it
obviously is or is not a globular or galactic cluster.

• Because this maybe-cluster is located in the Milky Way,

the data will look a little different than the ordinary
cluster data so we will develop a computer model of
what the data would look like if  there were no cluster
present.

• Attempt to take spectra of  the brightest stars to help,
when combined with the photometry, to determine the
amount of interstellar reddening in the area.  Since this
is in the plane of  the Milky Way, there will be an enor-
mous amount of interstellar material.

• Make an initial estimate of  the amount of  light absorbed
by the interstellar material so we can make initial esti-
mates of  the true colors of  the stars and the distance to
the maybe-cluster.

• With a first estimate of  the distance and the colors, we
can see if  this looks like a globular or galactic cluster.

• Since we expect the interstellar material to be very
inhomogeneous, we will now try to incorporate the
infrared data from the original paper and Dr. Cohen’s far
infrared data to refine our estimate for reddening and
distance for the whole cluster.  Then, if  we’re really lucky,

• Make some estimates for the individual stars, permitting
us to distinguish the field stars (stars that happen to be
between us and the cluster but have nothing to do with
the cluster) and the bona fide cluster stars, if  there are any.

• Now, if  you think all of  that is going to go according to
plan, you’re going to learn a lot from the coming
installments.  We’re about half  way through this plan and
one part has failed so badly that it is a fairly interesting
result and another part has turned out surprisingly well.

Tune into the next issue to find out our first two (at
least!) surprises.

Notes
1 Popper’s definition of  the scientific method is accepted by
lots of  folks, including scientists, but it is easy to find many
examples of  what we think of  as great science that are
difficult to jam into this paradigm.  Examples include any
kind of  discovery science (Galileo points his first telescope
at just about everything in the sky or Leeuwenhoek peers at
everything he can get his hands on through early micro-
scopes) or, perhaps somewhat more controversially, service
science, where scientists develop standards for other
scientists to use.  About 1/3 of  the most highly referenced
papers in astronomy are in the service category.  There are
no hypotheses here to be disproved.
2 If  research projects don’t look really simple when you
start, they are probably way too hard to actually complete!
3 Like the simplicity rule, if  it looks like you can do it in one
or two nights, maybe you can actually get the data you need
in ten nights or so.
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The Summer Sky
by Dr. Whitney Shane, MIRA’s Charles Hitchcock Adams Fellow

Fixed Stars

Sixty years ago Walter Baade showed that the stars in
galaxies could be divided into two populations, which he
called populations I and II. He did this by resolving the
stars in the central region of Messier 31 and in its compan-
ions, and measuring their colors. Perhaps no other astrono-
mer would have had the skill to make this observation with
the instruments available at the time,
and few would have had the insight
to see its importance. Within a few
years, stellar evolution studies had
advanced so far that it became
apparent that the populations were
primarily an age classification, where
the population II stars were created
during the galaxy formation process.
Only after the galaxy reached roughly
its present form did the population I
stars begin to appear.

Sixty years is not a very long time
in the history of  astronomy, and it
seems surprising that this very
fundamental distinction was recog-
nized only so recently. Actually, that
there was a difference between stars
in different locations in the galaxy or
with different kinematical properties,
had been known for some time.
Baade himself  refers to the discovery
by Jan Oort, twenty years earlier, that
high velocity (population II) and low
velocity stars had different spectral
characteristics. Standard texts at the time made no secret of
these differences. In the 1938 edition of  Astronomy by
Russell, Dugan and Stewart we find the Hertzsprung-
Russell diagram (not referred to by that name) described for
globular and for open clusters. Regarding globular clusters
we read “The brightest stars are all red … . The stars two or
three magnitudes fainter are mostly white.” The description
of  open clusters is even more explicit. “Among the brighter
members, stars of  early spectral class, belonging to the
upper part of  the main sequence, are always found, and in
about half  the clusters bright yellow and red stars (evidently
giants) also occur. When these are present the brightest
stars of the main sequence are of Class A … . In other

cases … the brightest stars are of  Class B, and there are no
red giants.” Given what we now know about stellar evolu-
tion, nothing could be more suggestive of  an age differ-
ence, but until Baade’s discovery and the work that fol-
lowed, this was not appreciated.

Open and globular clusters are excellent examples of
populations I and II, respectively,
and both are abundant in the
summer sky. Among your
correspondent’s favorites is Messier
11, the Wild Duck Cluster, in
Scutum. This is an exceptionally
rich open cluster of  intermediate
age. The brightest stars are about
the color of  Vega. Messier 8, the
Lagoon Nebula in Sagittarius, is
much younger, and its brightest
stars are quite blue, but it is rather
far south for convenient observa-
tion. It should not be difficult to
verify the colors of  these relatively
bright stars. Population II is
represented by the globular clusters,
of  which Messier 13 in Hercules is
one of  the best examples. Globular
clusters are generally much more
distant, so that it will be difficult,
without a very large telescope, to
verify that the brightest stars here
are yellow.

In addition to being younger,
population I is richer in heavy elements than population II.
This is to be expected, since the heavy elements were
formed in massive stars and returned to the interstellar
medium by supernova explosions. They were present in far
smaller quantities when the population II stars were
formed. Before star formation started, the universe was
composed almost entirely of  hydrogen and helium, so that
the very first stars must have been quite free from heavy
elements. Stars of  this sort, which have yet to be found in
their purest state, have been referred to as population III. It
is possible that, without the heavy elements which are
essential for dust formation, only very large stars could
form, in which case they all will have exploded as superno-
vae long ago. If  small stars formed, they will still be with

Walter Baade (1893-1960)
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us, but they will be very faint and hard to find. It is also
likely that their atmospheres will have been contaminated
by accretion from the interstellar medium, making them
almost indistinguishable from ordinary stars. But the search
goes on, and if  such stars can be found, they will give us a
valuable new insight into the early evolution of  the uni-
verse.

                          Planets

During most of  August Mercury will be visible, with
difficulty, in the southwestern evening sky. This will be a
very unfavorable apparition for northern observers.

At the beginning of  the quarter Venus will still be
visible in the northeastern morning sky, but it will soon
disappear from view. It will pass behind the Sun in the
middle of  August and not reappear until October.

Mars will be visible during the entire quarter, rising in
the evening hours during July and thereafter being visible
during the whole night. It will reach opposition on August
28. This will be a very special opposition, since it coincides
closely with perihelion. Mars will then be at its largest, 25.1"
diameter, and at its brightest, magnitude -2.9. Such a
perihelion opposition occurs only once every 15 or 17
years. However, the alignment this time is so exact that our
distance from Mars will be less (by a very small margin)
than it has been at any time during the past 100,000 years.
Observers wishing to celebrate this event should be man-
ning their telescopes at 2:52 a.m. PDT on the morning of
August 27, when the separation will be 55,758,006 km.
Those wishing a better view will have to wait until August
28, 2287, when Mars will be 70,000 km closer. Perihelion
oppositions of  Mars (or any other planet) recur each time
on about the same date. At the end of  August Mars is well
south of  the equator, so southern observers always have the
best view. Observers not wishing to undertake the journey
to the southern hemisphere can wait at home for a few
thousand years until precession has moved the ecliptic
around to a more favorable position.

Jupiter can be seen briefly, low in the western evening
sky at the beginning of  July. It then disappears from sight,
passing the Sun on August 22 and reappearing in the
eastern morning sky toward the end of  September.

Saturn will appear in the eastern morning sky during
July and will become more easily visible in the morning
hours as the quarter progresses.

Uranus and Neptune both pass opposition during the
summer quarter. Uranus is at opposition in Aquarius on
August 24 with a magnitude of  5.7, so that it is just visible
to the unaided eye. Neptune is at opposition in Capricornus
on August 4 with a magnitude of  7.8.

Meteor Showers

The best meteor shower of  the whole year, the Per-
seids, which reaches maximum on August 13, will be
spoiled by the full Moon this time around, but there are
other minor attractions for the enthusiastic meteor ob-
server.

The Southern delta-Aquarids is the strongest of  a
whole series of  showers reaching maximum between the
middle of  July and the middle of  August. The maximum of
this shower should be on about July 28, when the Moon
will be absent. This shower, like most of  the others in the
series, is relatively rich in faint meteors, which makes it less
spectacular than it otherwise might be. It is best observed in
the morning hours.

The alpha-Capricornids, which peaks just two days
later, is a very weak shower, but it is noted for the occa-
sional appearance of  very bright events, even fireballs.

The alpha-Aurigids is a relatively weak shower, said to
be much in need of  further observation. Over the years
there have been reports of  short bursts of  intense activity,
suggesting that closer monitoring would be rewarding. The
Moon will be a few days before first quarter.

Comets

Comet 2002 V1 (NEAT) passed close to the Sun on
February 18 and is now fading rapidly. It is observable only
from the southern hemisphere.

I have found no recent information on Comet 2002 X5
(Kudo-Fujikawa), but I expect that it has by now faded to
the point where it is no longer easily observable.

Comet 2002 Y1 (Juels-Holvorcem) is now receding
from the Sun and fading. It is best observed from the
southern hemisphere.

Comet 2002 T7 (LINEAR) is still quite faint, but it is a
long way from perihelion, which it will reach in April of
next year. By that time it may well have become an interest-
ing naked eye object.

Eclipses

There will be no eclipses during the summer quarter.
Most of  us enjoyed watching the total lunar eclipse on
evening of  May 15. In most places the weather was favor-
able. For those who may have missed it, or just want more
of  the same, there will be an almost exact repeat on the
evening of  November 8.

For further information on the career of  Walter Baade, the
Editor warmly recommends Donald Osterbrock’s Walter Baade: A
Life in Astrophysics (Princeton, 2001).
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Welcome to our new Friends

Friends of Membership
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