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  Saturday, 20 May, 2-4pm. Dr. Bruce Weaver will speak
on “Eclipses: How they Happen and How to Observe
Them.” Hamming Astronomy Center. Free but limited to the
Friends of  MIRA. 883-1000 for information.

   Sunday, 11 June, 2:30-4:00pm. Tour of  the Oliver
Observing Station.

   Sunday, 9 July, 2:30-4:00pm. Tour of  the Oliver
Observing Station.

   Sunday, 6 August, 2:30-4:00pm. Tour of  the Oliver
Observing Station.

   Tours are free and open to the public. Reservations are required,
however. Phone 883-1000.
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Welcome to our new Friends
We are reinstating our Welcome to new Friends feature.

If you joined the Friends of MIRA recently and don’t see
your name here, let us know and we will publish it in the
next issue.

Thanks!

Shop at Amazon and Support
MIRA

Since we announced the Amazon Smile program in the
Winter 2013 issue of the Newsletter, MIRA supporters have
generated more than $350 in donations from Amazon to
MIRA. The Smile program works in this way: 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 Amazon Smile 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.”

What happens to amateur telescopes when the users
lose interest (how very sad!) in viewing the night sky or for
other reasons can no longer use them? Some are donated to
MIRA for a non-profit tax deduction. As a result MIRA has
accumulated quite a few telescopes that have been stored in
peoples homes unused for some time. These telescopes
have now been inventoried, cleaned and readied for use.

The telescopes are available to MIRA Astronomy Club
members and Friends of  MIRA to borrow. We lend out
these telescopes and teach the borrower how to use them.
Some are fairly simple and easy to use; others will entail a
modest learning curve. If  you are a Friend of  MIRA or
Astronomy Club member and always wanted to look at the
stars from your backyard, let us know.  Borrowing a
telescope maybe a way to get started in amateur astronomy.
Borrowers can learn on a loaner telescope, and then, if they
want to go further they can buy their own. Other borrow-
ers include those who are skilled with telescopes but don’t
currently possess one.

Additionally, there seem to be a number of  people with
telescopes who bought them but don’t know where to start.
Give us a call and we will help you out.

Contact Bruce Neben at nebenb@gmail.com or 503
869-2262.

MIRA Telescopes for Loan
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Preparing for the Total Solar Eclipse of  21 August 2017

I read somewhere that telling someone what it’s like to
experience a total eclipse of the Sun is like telling someone
what it’s like to have children: if  they don’t have children,
nothing you can say will tell them what it’s like; if  they have
children, they already know.

Nevertheless, my assignment is to explain why and how
you might prepare for the first total solar eclipse to be
visible from American soil since 1991. (The eclipse of July
1991 was visible from Hawaii; the last eclipse visible from
the lower 48 was in February of  1979.)

First, let me say that you will need much more informa-
tion than can be given in a short article. I have found the
website www.eclipse2017.org very useful. There are many
other sites that look good, too.

The eclipse will be visible from Oregon, where the
partial phase begins a few minutes past 9am (all times here
are local daylight time) and the Sun emerges fully from the
shadow of  the Moon several minutes before noon. Totality,
when the Sun is fully eclipsed, is a period of about two
minutes beginning and ending between 10am and 10:30,
depending on where in Oregon you are. (You will want
exact times, which you can find on whatever website you
use.) The last state to experience the eclipse is South Caro-
lina, with totality occurring around 2:40pm. Maps showing
the path of totality across the country (i.e., a fairly thin
ribbon showing the parts of each state where the Sun will

be seen totally eclipsed) will be available on every website
dealing with the eclipse. The maximum duration of totality
is 2 minutes 40 seconds. How long totality is for you
depends on how far you are from the center line of the
path. As an illustration, Cookeville, Tennessee, near the
center line, will experience 2 minutes 33 seconds of  totality,
whereas Oak Ridge, on the edge of the path, gets only 18
seconds! By the way, it might be useful to point out that,
while the partial phases can be somewhat interesting, the
difference between a Sun that is 99% eclipsed and a Sun that

is 100% eclipsed is everything; “close enough” isn’t close
enough.

To choose a site from which to observe the eclipse you
will want to know where the weather is expected to be
good: if there is overcast, nobody will see anything; if there
are broken clouds, only lucky people will see the eclipse.
This far in advance of  the event, what you can inform
yourself about is climate. Thus I read on
www.eclipse2017.org that central (not coastal) Oregon,
southwest and southeast Idaho, and central Wyoming have
the best chances. But, in general, it’s pretty sunny in the U.S.
in August; so if you’ve always wanted to visit Paducah,
Kentucky, go for it!

So, you will probably choose your destination based to
some extent on climate. But what you’re going to get the day
of the eclipse is weather, and eclipse-watching lore is full of

by Arthur Babcock
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stories about various locales’ stubborn refusal to conform
to climatological predictions. In July, 1991 (the only total
eclipse I’ve seen), the path of totality passed over the Kona
Coast of  the Big Island of  Hawaii, where it’s always sunny,
and over Mexico City, which everyone thought would have
terrible weather. You’ve guessed it: it was cloudy in Kona,
and Mexico City had a very decent view of the eclipse. So
let’s introduce the concept of  the mobile eclipse observer.
Pick a destination, fly there, and rent a car (or just drive
there in your own car). Keep close tabs on the weather
forecast and if, one or two days before the eclipse, it looks
like clouds where you are and clear skies 200 miles to the
west, jump in your car and head there.

This possibility introduces another dimension in your
planning. Ideally, the place you initially pick should have a
good road that comes as close as possible to following the
path of  totality so that if  you have to, you can alter your
location on the path of the eclipse with as little fuss as
possible. Dr. Bruce Weaver points out that U.S. Highway 26
in Oregon lies in the path of totality from Madras to the
Idaho border.

It wouldn’t be an eclipse article without a word about
safety. You need eclipse glasses designed for observing the
Sun. When the Sun is totally eclipsed, it is about as bright as
the full Moon, and can safely be observed without solar
filter. But no part of  the partial phases is safe to observe
without protection.

Finally, let me add that if  you’re busy on 21 August, you
won’t have all that long to wait for another total eclipse of
the Sun visible from the U.S. On 8 April, 2024, there is
another one, with the path of totality running from northern
Mexico northeast through Texas, the Midwest, into New

First, every human being should see at least one total
solar eclipse in their lifetime.  Not a partial solar eclipse—a
very different experience—and not a lunar eclipse, which is
very, very different.

A total solar eclipse is a flaming annulus in the sky and
we’re living on the only planet in the solar system where the
apparent sizes of the Sun and Moon on the sky are so close
that one can see the entire outer atmosphere of the Sun
during the event.  In fact, they are so close in apparent size
that when the Moon is a bit farther away from the Earth
than average, it can’t cover the disk of the Sun and no total
eclipse is seen.  Bummer!

Typically there is one total solar eclipse a year; the
minimum is zero, the maximum is two and the average is
about 66 total solar eclipses per century.  Since the totality
paths are quite narrow, you may have to go to the south
Indian Ocean to see one.  The next, after the 2017 one, will
mostly be over the South Pacific, ending over Chile and
Argentina.  You could have enjoyed the 2016 total solar
eclipse from Sumatra and Sulawesi.  Figure 1 shows the
paths of  total solar eclipses over the continental U.S. in the
21st Century. The west coast sees only two in this century.

Once you’ve solved the problem of being in the right
place, at the right time, with clear skies (see Dr. Babcock’s

A Couple of Nuts and Bolts
about Solar Eclipses

A map from www.greatamericaneclipse.com showing the path of
totality in Oregon.

England and eastern Canada. The duration of totality in this
eclipse will be longer than the 2017 event, 4 minutes and 38
seconds. I learned from the Observer’s Handbook that
Carbondale, Illinois is advertising itself as the “Eclipse
Crossroads of  America,” since it lies in the path of  totality
for both events.

by Dr. Wm. Bruce Weaver

Figure 1.Paths of  total eclipses visible from the continental U.S.
during the 21st century.
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Sun is totally covered—is best observed with dark-adapted
eyes.  Then the full extent of  the flaming part—the multi-
million degree solar corona—will be discernable.  The rub
is that Mother Nature saw no reason to expend the extra
resources in the design of our eyes to let us dark adapt any
faster than the time it takes for twilight to complete—a half
hour to an hour.  Unfortunately, the longest possible solar
eclipse is less than eight minutes.  Our August eclipse is
about two minutes if  you’re near the center line of  the
path.

One approach is to keep your eyes totally covered until
a friend tells you that totality has started or you hear the
exclamations of the crowd. But it is hard to stay blind
during the run-up to a big event. Personally, I put an
eyepatch over one eye so I can watch the partial phases and
the last few seconds before totality starts.

It is difficult not
to try to take pictures.
I try just to enjoy the
experience but, even
though I know that
some folks will be
taking better pictures
than I can, I always
take some pictures.
What is important is
not to be so distracted
by your camera that
you don’t spend much
of your time just
experiencing the
magnificence of one
of  Nature’s most
exciting and ephemeral
shows.

This discussion only scratches the surface of the
fascinating aspects of eclipses in general and total solar

article on page 4), how best to observe the eclipse?  The
exciting part of the eclipse, totality—when the disk of the

Important safety warning: As totality approaches,
the ambient light becomes dimmer.  You’ll be tempted to
take down your eye protection in the last few minutes
before totality.  Don’t! Figure 2 shows why.  The rods &
cones of your eye that are still in the illuminated of part
of  the Sun’s image will be experiencing just as much light
as if there was no eclipse at all.

Figure 2. The bumpy parts are an
image of the rods and cones—the
individual sensors—in your retina.
Even in the last phases of the partial
solar eclipse, some will be seeing nothing
but the Sun’s surface; for them it is just
like looking at the Sun on a clear day.
They will be damaged.

eclipses in general.  Like any aspect of nature, the more you
know about it the more beautiful and breathtaking it
appears.

To find out much more about the great solar eclipse of
2017 and solar eclipses in general, reserve a seat at the
MIRA talk on Saturday, 20 May  at the Richard Hamming
Center.  We’ll discuss the intricate celestial clockwork that is
behind the fascinating cycle of eclipses, the many subtle
effects to look for during an eclipse, how to choose the
best place to observe from, and more hints on how to get
the most out of  two minutes of  astronomical splendor. In
addition, you’ll receive the MIRA eclipse glasses for safe
viewing of  the partial phases.  This event is a special event
only for the Friends of MIRA but, as seating is limited,
reservations are required.

Figure 3. The shadow of the Moon, as seen from space, races across
the surface of the Earth at thousands of miles per hour.
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The Spring Sky
by Dr. Arthur Babcock

Planets
Mercury is visible in the evening sky at the start of  the

quarter and in early April. It is subsequently  too close to
the Sun to be seen until it reappears in the morning sky in
late April. It is well placed in the morning sky during all of
May and is still visible in the morning through early June.

Venus is observable in the morning sky from late
March to the end of  the quarter. It has a close conjunction
with the waning crescent Moon on 22 May.

Mars is visible in the western evening sky, getting closer
to the Sun throughout the period, until it is lost in the Sun’s
glare in early
June.

Jupiter
presents good
observing
opportunities this
quarter. In
March, it rises in
mid-evening. It
reaches opposi-
tion (when it is
due south at
midnight and is
visible all night)
on 7 April. In
May and June,
there are several
double shadow
transits. These
events occur
when two of
Jupiter’s Galilean
moons cast
shadows that move across the face of the planet as seen
from Earth. Many of these transits will not be visible to us
because Jupiter will be below the horizon or in daylight,
but some promising transits will occur on 18 May at
8:54pm, on 25 May at 10:47pm, on 2 June at 12:42am, and
9 June at 3:09am. (Times are PST and refer to the mid-
point of  the transit; transits often last for several minutes.)

Saturn is a morning object at the start of  the quarter.
By mid-May, it rises before midnight. It is at opposition on
15 June.

Uranus is too close to the Sun to be observed in
March and April. By late May it will rise in the dawn sky
and will be a morning object throughout June.

Neptune is too close to the Sun for observation in
March. It returns to the morning sky in late April and May.
It rises after midnight in June. In both May and June,
Neptune will be occulted by the Moon, but the occultations
will not be visible from the Northern Hemisphere.

Meteor Showers

The best shower of the period, the eta Aquariids, is
predicted to peak in the evening of  4 May. Unfortunately,

the Moon is one
day past first
quarter, and will
make observa-
tions difficult. A
possible substi-
tute is the April
Lyrids shower
on the morning
of the 22nd. It is
not as good a
shower as the
first, but there
will be much less
Moon.

Comets

The star
comet of Spring
2017 appears to
be 41P/Tuttle-
Giacobini-
Kresak, currently

at magnitude 8 or 9 (depending on the source), and forecast
to reach magnitude 6 or even 5 in April. Some sources
suggest it will be visible to the naked eye, but I recommend
not leaving your binoculars at home. It spends the month
of  April in the constellation Draco, which is circumpolar
(visible all night). For the best view, however, I recommend
losing some sleep and trying at about three in the morning.

Eclipses

There will be no eclipses visible from the Central Coast
throughout the period.

A double shadow transit on Jupiter. One of  the moons casting its shadow on the planet can be seen
transiting Jupiter. The other is in the lower right corner of  the image.
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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.
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