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Reimagining the Eclipse of 2017
Watercolor by MIRA’s Rebecca Snow
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&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.

Mark Edwin Norris asks,

I’m not a rocket scientist, and didn’t take physics in high
school. But I love science and science/speculative fiction
and consideration of  such things.

From the merry-go-round to the rotating astronauts’
habitat of “2001: A Space Odyssey” (and other science
fiction such as Arthur C. Clarke’s “Rama” series where
cylindrical habitats spin along their long axis), we’ve been
taught that the force of a spinning habitat can simulate
gravity on its inner surface (a simulated ground), as it’s
another form of  acceleration. Gravity of  the Earth creates
for me and mine, an inertia which holds us down. But I’m
having trouble understanding the effects on things in those
spinning enclosures, that is, for things not in contact with the
inner surface. Those in contact I can see being held to the
surface by their inertia. But in a gravity field there’s an escape
velocity, so in such a spinning artificial gravity there’s also an
escape velocity, right?

If I’m standing on the inner surface of a Rama habitat
spinning enough to simulate a force of  one G, and I jump,
my potential energy due to my inertia will bring me back
down since I can’t jump with force greater than one G.
But if I were to ”climb” to near the axis of the
spinning habitat (and was away from the flat end surfaces) I
don’t see that I’d be “drawn” to the ground. My mass
would have zero acceleration and wouldn’t care about the
distant surface spinning around me. So, I might be blown
by the wind, if  there is any, but I wouldn’t accelerate toward
the ground as I would if placed at an equal distance above a
gravity well/planet, right? But if I fall in such a simulated
gravity, where does that force come from? I have my
own inertia, so wouldn’t my still body tend to stay still
and where it is?

Dr. Wm Bruce Weaver replies,

In contrast to gravity, the spinning is not pulling you
down.  It is best to think of your motion as decomposed
into two perpendicular components.

Standing on the rotating surface, your inertia tries to
make you go straight.  Imagine if the surface suddenly
vanished: your velocity would continue in a straight line—
technically, tangent to the curved surface at the moment the
surface vanished.  But, since the surface doesn’t vanish, the
velocity component perpendicular to the straight course that
inertia wants you to travel points to the center of the
rotating structure.

So that “push” towards the center—a change in the
natural straight line velocity—is just like any other change in
velocity, i.e., an acceleration.  So, oddly enough, you’re being
accelerated towards the center.  You, however, are resisting
that acceleration so you feel pushed down, a feeling that you
have no way of distinguishing from a case of the accelera-
tion of  gravity.  If  the structure is small enough, your ears
will know the difference and you’ll feel dizzy, which is why
the better science-fiction movies make the pseudo-gravity
structures large.

If  you climb a ladder or jump up, the same rules apply
but at small distances from the center of rotation, the less
the effect since your velocity through space is slower.  So at
the center of  rotation, you’ll feel weightless.  Given a set of
wings, at the right altitude, you’d be able to do what
Leonardo da Vinci could not: fly.

For more discussion about the mysterious effects of
inertia, see the Summer, 2017, issue of  the MIRA Newsletter.

Good question!

MIRA Research Technician Rebecca Snow traveled to
Madras, Oregon, to view the total solar eclipse of 21
August. Read her report on page 5. When she returned, she
was asked if she had taken a photograph of the event. She
replied that she had not, but that she would be happy to
produce a painting of the eclipse. And that is what you see
on the cover!

  Sunday, December 10, 4-8pm.
MIRA’s Annual Holiday Potluck at the Hamming
Astronomy Center. Limited to the Friends of  MIRA.

On the Cover
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One day in the spring of 2001 the telephone at MIRA
rang. Jennifer Yee was on the line. Jennifer was a high school
student from Philadelphia, and after the usual introductions,
the conversation went as follows:

Jennifer: “I want to enroll in your summer intern
program.”

MIRA:  “We don’t have a summer intern program.”

Jennifer: “Well, now you do.”

After recovering from the shock, we decided that if we
were to have a summer intern program, Jennifer would be
our first choice as intern. We made the right decision, and we
remember Jennifer as one of our best interns of all time.
That is how our summer intern program got started.

Our program progressed, initially with ups and downs
including scenes of astronomers banging their clenched fists
on tables and vowing “No more interns!” But in the course
of time we learned how to set up a program which seems
to serve the interests of  both the astronomers and the
interns. Our program started with a high school student, and
we still have many, but college students and others, such as
science teachers, wanting to see science on the work floor,
are welcome. After seventeen years of practice, it now
seems time to give a brief progress report, illustrated by
some reference to our activities during the recent summer.
Each astronomer at MIRA has his own way of contributing
to the intern program, and we cannot pretend to speak for
all, but in many cases we follow the kind of program
described below.

After the briefest of general introductions, we sit the
intern down, more often than not at a computer, next to the
astronomer where the intern watches what the astronomer is
doing while he tries to explain it as he goes along. As soon as
possible, the two change places and the astronomer watches
while the intern does the work. When the intern feels
adequately at home with the work, the astronomer may
wander off and do something else, always being available if
the intern should have questions. Of  course we encourage
questions, and this can be a problem for many of the
younger interns, who are accustomed to keeping their
mouths shut and doing as they are told. After the intern has
become familiar with the task we try to explain why it is
necessary and how it contributes to the larger project. We
like to use this bottom up procedure because we have found
that it is almost impossible to describe the whole of our

project in the beginning without getting the intern hopelessly
lost in a myriad of detail. The task that the intern is assigned
is determined largely by the state of  the whole project. We
are usually in the middle of something, so we just plunge in,
wherever we are. A more systematic approach might be
easier for the intern, but it would be disruptive to the course
of the research.

It would serve productivity to keep the intern working
on the same task for the whole summer, but this would not
serve our educational goal and the intern would get bored
and should protest. In order to avoid this situation, we try
to switch tasks after a week or ten days, even if the task at
hand is not completed. If there are two interns, it is often
possible for them to exchange tasks and learn from one
another. It is usually the case that different parts of  our
research project, for example observations made during
different observing sessions, possibly using different instru-
ments, are in different stages of processing at any one time,
so we will have the choice between a number of kinds of
work. This offers the intern a variety of work representing
different parts of  the whole research project. We would like
to describe, as examples, just two of the several kinds of
work which the interns did during the recent summer.

Our current projects involve stellar photometry, the
measurement of  the brightness of  stars. After taking
electronic pictures of star fields which are of interest to us,
we remove various artifacts which are introduced by the
camera. This has been completed for almost all of out
current observations. The next step is what we romantically
call “cleaning.” Here, on each observation, we examine the
image of each star whose brightness we want to measure
(we have a little list). We know, from experience, how a
good stellar image should look, and we can identify any-
thing in the neighborhood which does not belong and
might degrade the photometry. Most of  these unwanted
things can be removed, using devices of  varying complexity,
and the intern must learn how to do this and how to record
what has been done. A nearby star can also degrade the
photometry in some cases, but we have found that remov-
ing these does more harm than good, and we have to be
content with leaving them alone and just noting their
presence. Cleaning is the most time consuming and perhaps
least exciting of all the tasks that we can offer, and no intern
escapes one or two such sessions. The intern learns two
important things from cleaning. One is attention to detail;
every deviation from the expected appearance of the image

Seventeen Years of  Summer Interns at MIRA
by Dr. Whitney Shane

Charles Hitchcock Adams Fellow
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is important and must be reported and, if possible, fixed.
No matter how tedious it may seem, all of the cleaning
must be done with care. The second lesson is more specific
to scientific work and astronomy in particular. That is an
acquaintance with pattern recognition. The intern must learn
how good stellar image should look and how to recognize
each of the numerous disturbances that may be present. The
astronomer benefits from the fact that each hour that the
intern spends cleaning is one less hour for him.

The astronomer at the telescope has many duties,
including noting down all kinds of things, such as times and
temperatures and various values that the telescope control
computer or the camera provide. This must all be done
accurately and on time. We
have discovered to our
horror that, in the late
evening and early morning
hours, the astronomer can
make a mistake! He can
record the wrong number,
record the right number at
the wrong time, or forget
to record anything at all.
He can even forget to set
all of the computer clocks
at the beginning of the
night. All of the data, right
or wrong, end up attached
to the observation, where
they will influence further
processing. Fortunately,
there is enough redundancy in the data recorded in various
places that we can localize the errors and often correct
them. In the past, we have checked for such errors in a hit
or miss fashion and found enough that we were convinced
that a more systematic procedure was wanted. So we sat
down with an intern and together set up a scheme on a
spreadsheet where we could enter all of the available data,
from all sources, and let the spreadsheet (with a little help
from the operator) make all of the calculations and indicate
where there might be errors and even suggest corrections.
The intern, who had an uncanny sense of how to do simple
things efficiently, offered many suggestions, and together we
set up a system that did almost everything that we wanted
done. The intern then took over and checked about half of
the available observations for errors. The other half  still
remains to be done. Again, the intern learned how impor-
tant attention to detail is. Whereas many of  the errors we
found had little influence on the final results, they would
have confused future users and would have had to be
corrected eventually; some errors would have led to a real

degradation in quality. The exercise was a good example of
how to set up a simple but effective scheme for doing a job
with surprisingly many ins and outs. It also illustrated the
importance of having ample redundancy in the data,
particularly when they have been recorded by hand. The
astronomer profited by having a part of his data checked
for errors and inconsistencies and having a ready-to-use
scheme for checking the remainder, as well as future data. It
was also a useful lesson in the fallibility of the astronomer
when left to his own devices at the telescope.

The above are just two examples of how we pro-
ceeded with our interns, hopefully to their benefit and to
ours. This was their first, and probably for some time their

only, opportunity to
experience science as it is
in practice. They will have
seen that it involves hard
work and little excitement
on a daily basis. Fortu-
nately we were able to
offer them one moment
of, if not excitement, then
gratification, when they
produced a list of accu-
rately calibrated
brightnesses of stars
which we hope will be
useful to future observers
(including ourselves) of
gravitational lenses. We
hope that they enjoyed

their brief time at MIRA and found that working in science
might make an attractive future. From time to time we have
an intern who finds that working in science has no attrac-
tion. If this is true, then it is never too early to find out
about it. Possibly we will have saved such an intern from
years of  preparation for the wrong career. Either way, we
like to think of it as a win.

 Esther Cho (l.) and Makaira Holdren (r.) worked on photometery
and other tasks with Drs. Shane and Babcock in summer 2017.

On 15 September at 4:55am PDT, NASA received its
final data transmission from the Cassini spacecraft that had
orbited Saturn for 13 years. The probe was responsible for
“an incredible wealth of discoveries that have changed our
view of  Saturn and our solar system.” (Michael Watkins,
Director, NASA’s Jet Propulsion Laboratory)

See https://saturn.jpl.nasa.gov/ for details and some
gorgeous images.

Cassini Spacecraft Ends its Historical
Mission to Saturn
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This past August I had but one goal: to see my first total
solar eclipse. Like the best things in life, little effort was required
in obtaining an invitation to a prime location to stay and view
the eclipse. We camped up on a small hill in Madras, Oregon,
which was frequently touted as having the highest chances of
being clear. This translated into fear of  traffic being backed up
for hours and hours, and it was for this reason that I decided
to leave a few days in advance—because all I cared about was
getting there. Turns out it wasn’t near the apocalyptic scenario
that we were all led to believe, it was just heavier than normal
(at least for me). After we arrived all that was left was to enjoy
the building anticipation of the upcoming event, as well as
looking down with binoculars at the odd display of packed
cars and tents surrounded by empty fields.

Eventually the morning of the 21st did arrive (with clear
skies too), and we all gathered at the main house as the partial
phases began. As this progressed, it continued to get noticeably
darker and colder. From this viewing location there was a full
view of Mount Jefferson to the west, which made for an
excellent indicator of the moment when totality would begin.
As the last few glimmers of sunlight could be seen through the
solar glasses I turned my attention to the mountain, which
faded into darkness by the approaching curtain of  shadow.
Within a few moments it had completely disappeared, and I
knew it was time to turn and look up—at which time I
involuntarily shouted some unintelligible gibberish into the sky
because the sight before me was beyond immediate compre-
hension! The corona bloomed outward from behind the
Moon with a smooth transition into its full radiance. Venus was
perched high overhead and the star Regulus could be seen to
the lower left of the Moon and Sun.  Glowing red promi-
nences could be seen protruding out at the moment of third
contact. And then, with the final display of the famous “dia-
mond ring,” it was over. Finished. Gone. Two minutes
sounded like a long time before it began, but in the end it felt
more like two seconds; maybe less even. Images and descrip-
tions from others (such as my own account) can never come
close to preparing one to witness the event in person. It was so
beautiful, I really felt like crying when I first saw it. However
much I don’t want to admit that part, I think it accurately
describes the feeling and therefore should be said.

With the next closest encounter to this amazing celestial
event coming to the U.S. in 2024, you can be sure I’ll make the
effort to be there again, catching the fleeting moment of
overwhelming joy that is so rare. If you haven’t had the
experience of seeing a total solar eclipse in person, I encourage
you to make that journey; it is absolutely worth it.

My First Eclipse
by Rebecca Snow

More Interns from Summer of  2017

Moving from Phoenix to Carmel, late-arriving intern Noah Gorman
made up for lost time integrating published data with MIRA

observations of  stars we’ve identified as just recently formed in the dark
clouds of  the Summer Milky Way.

College student and MIRA intern Oscar Ramirez-Perez searches for
elusive debris trails of comets in NASA WISE satellite infrared
images. These trails are only 1/1000 as bright as the ubiquitous

interplanetary dust that we see as the Zodiacal Light from Earth.
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MIRA Astronomy Club at the Glacier
Point Star Party

by Tom Piller
President, MIRA Astronomy Club

For the second year running, MIRA Astronomy Club
set up telescopes and led the star party on Friday and
Saturday nights at Glacier Point in mid-July.   Due to the
huge amount of snow the Sierras received this year, Glacier
Point opened later than usual. In fact, MIRA was the first
astronomy club to participate in the event this year and
National Park Service (NPS) Interpretive Ranger for
Glacier Point, Lisa Murphy, was really glad to see us.

MIRA had eight telescopes set up (five Schmidt-
Cassegrains, one Dobsonian, and two refractors), manned
by Tom Piller, Bruce Neben, Nelson Balcar, Steve Glick,
Daniel Jordan, Mark Tomalonis, and Kirk and Kasey
Mathew.  The crowd size varied from around 75 observers
on Friday night to more than 100 on Saturday night.  The
crowd was polite, very interested in the night sky and asked
a lot of questions; there were people from all over the
world.  Each night an NPS ranger would give a short talk
about the history of the park, the star party event, and as it
got darker MIRA gave a “What’s up” talk and then an-
swered questions. As a point of  interest, the NPS ranger
who gave the talk on Friday night had one of Ansel
Adams’s original cameras on display.

The observing on Friday night was clearest; Saturday
became increasingly cloudier as the night progressed.
Saturn and Jupiter were big crowd pleasers on both nights,
so no one went away empty handed.  Friday night, a little

MIRA Astronomy Club members (l to r): Kirk Mathew, Nelson
Balcar, Dave Tomalonis, Tom Piller, Daniel Jordan, and Steve Glick

(Kasey Mathew and Bruce Neben not pictured).

after midnight, a few of us sat down to rest from packing
up the gear and watched the moon rise just to the right of
Half Dome.  It was really quiet at that point and I could
hear a roar in the distance that sounded kind of like a
freeway. I soon realized that the roar was coming from the
waterfalls across the valley; the realization made my night!

In 1983, Yosemite National Park began inviting Califor-
nia astronomy clubs to provide telescopes and observing
expertise at the weekly star parties at Glacier Point.  In
return, club members are usually provided free camping at
Bridalveil campground; but this year we were limited to one
campsite at Wawona since Bridalveil was still not functional
as of  mid-July.  Regrettably this meant that a number of
MIRA Astronomy Club members who had signed up
could not attend.  So, we look forward to next year.  This
event is a lot of work, but it is very rewarding; there really
isn’t another place like Glacier Point to observe the night sky
and meet new people.

Welcome to our new Friends

Glenn Daleo
Gary E. Davis

Madeleine Delman
Linda Gorman

Whitney and Mike Gravel
John and Ann Holdren

Lynn Johnson
Isabel Jones
Sally Jones

Spencer Jones
K. and E. Keene

Charles and Deena Lynch
Peggy Medearis-Peacher

Lauren Pond
Keith and Hanna Quinnell

Mary Ward
Anna Wyckoff

Thanks!

New Staff Members
Gabriela Ramirez Munoz and Oscar Ramirez-Perez

have joined MIRA as Research Technicians. They will both
work on WISE data with Dr. Russ Walker. MIRA Librarian
Joanna Sorci will also work part-time as Administrative
Assistant.
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The Fall Sky
by Dr. Arthur Babcock

Planets
The quarter will not be a great season for evening

planet-watching unless you’re a Uranus/Neptune enthusiast.

Mercury will be best observed in November this year
when it is well placed in the evening sky.

Venus is visible in the morning sky for most of  the
quarter, finally disappearing into the Sun’s glare in Decem-
ber. On the morning of  5 October, it passes within 0.2
degrees of  Mars.

Mars is visible in the morning sky throughout the
season. It has a close encounter with Venus on 5 October.

Jupiter might be spotted low in the southwestern sky
early in the quarter, but by mid-October, it will be too
close to the Sun to be observed. By late November and
early December, it becomes visible in the morning sky.

Saturn may be observed at the start of  the quarter
low in the southwestern sky and setting a little before
midnight. By late November, it will disappear in the Sun’s
glare.

Uranus is visible throughout the season. It is at oppo-
sition on 19 October, meaning that it is due south at
midnight local time (1 am 20 October PDT) and visible all
night. Opposition is the best time to observe the outer
planets, since they are then closest to the Earth.

Neptune was at opposition in early September and
will be well placed for observation throughout the season.

The Zodiacal Light—sunlight reflected by dust
particles in the ecliptic plane—(sometimes called the “False
Dawn”) will be visible in the eastern sky before morning
twilight during the last two weeks of  October. On 24
October, astronomical twilight begins at about 5:50am; if
you see something in the east that looks like dawn before
that time, it’s the Zodiacal Light.

Meteor Showers

As if to make up for the somewhat uninspiring
behavior of the planets this season, there are three decent
meteor showers this quarter that are relatively free of
moonlight.

The Orionids can produce a zenithal hourly rate
(ZHR) of 20. The peak is predicted to occur around 5am

on 21 October.

The Leonids can also have a ZHR of 20. Unfortu-
nately, the peak is scheduled to occur during daylight, at 11
am on 17 November.

The best bet for meteors this quarter is probably the
Geminid shower. The ZHR is 120, by far the highest of
the three showers discussed here. The peak is predicted to
occur at 10pm on 13 December. An observer looking east
at that time should see almost twice as many meteors per
hour than during the more famous Perseid meteor shower
in August.

Comets

Comet C/2017 O1 (ASASSN) may be visible in small
telescopes and binoculars this Fall at magnitude 7. Seiichi
Yoshida’s Home Page, which is a good source of  informa-
tion about comets, lists this brightness, but I have been
unable to confirm it with other sources.

Eclipses

There will be no eclipses visible from the Central Coast
this season. But I will mention again that on 8 April 2024,
the U.S. will have another total eclipse of  the Sun. The path
in this country goes from Texas through North Central
Ohio and into New England. The duration of totality will
be somewhat longer than the eclipse of last month: as
much as four minutes, 28 seconds (in Mexico).
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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

Gordon Jones, Chair, Board of Directors
Dr. Wm. Bruce Weaver, Astronomer & Director

 Anne O. Monroe, Administrator
Dr. Arthur Babcock, Astronomer

Dr. Dean Bailey, Volunteer Researcher
Dr. Craig Chester, Astronomer & President

Clarissa Conn, Volunteer
Dr. James Eagle, Docent
Brian Jacobson, Docent

Gary Love, Physicist
Gabriela Ramirez Munoz, Research Technician

Oscar Ramirez-Perez, Research Technician
Chris Reed, OOS Caretaker

Dr. Whitney Shane, Astronomer and Charles
Hitchcock Adams Fellow

Rebecca Snow, Research Technician
Joanna Sorci, Librarian and Administrative

Assistant
Dr. Russell Walker, Astronomer

Peg Winston, Volunteer
Warren Yogi, Volunteer


