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2017 Solar Eclipse

First
Total Solar Eclipse

INn North America
since 1979

https://eclipse.gsfc.nasa.gov
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Phases of the Eclipse

Salem
Aug 21 | < 2minutes of Totality = |
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Credit: https://www.timeanddate.com
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Types of Solar Eclipse

August 21

. Annular Partial
will be Eclipse Eclipse
a Total Eclipse May 20, 2012 October 23, 2014

https://en.wikipedia.org/wiki/Solar_eclipse
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https://eclipse.gsfc.nasa.gov/SEmap/SEmapNA.html
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Total Solar Eclipses over Oregon
In Last 150 Years

Jul 18, 1860 Jan 1, 1889

Aug 21, 2017
Jun 8, 1918 Feb 26, 1979

https://eclipse.gsfc.nasa.gov
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June 8, 1918

e | ast Total
Solar
Eclipse to
cross US
from Pacific
to Atlantic
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June 8, 1918
Total Solar Eclipse

« Last Total Solar Eclipse to cross US from Pacific to Atlantic

» Congress made special appropriation of $3,500 for
US Naval Observatory to observe and study eclipse

* equivalent to $824,000 economic power in 2017

- https://www.measuringworth.com/uscompare/relativevalue.php
« After considering many sites,
Naval Observatory team chose
Baker City, OR for observations
- expected good weather
* higher altitude of Sun
 longer duration of totality
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* Report of US Naval
Observatory team member

John C. Hammond

Courtesy Maria Mitchell Observatory
Provided by NASA Astrophysics Data System

Jim Brau June 6, 2017
CLLLLLLLL———_—_——_—_——_—————SSSSSSSSShEEEE



Report of
Total So

Jim Brau

ar

JS Naval Observatory Team

—clipse of June 8, 1918

Credit: Princeton Univ. Art Museum

Aerial view of Baker City in 1918
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Report of US Naval Observatory Team
Total Solar Eclipse of June 8, 1918

On the morning of June 8 the sky was entirely

overcast. The limb of the sun could just be seen

with the equatorial. About noon it began to clear

somewhat. At the time of first contact there was

a thin cloud over the sun but the contact was

easily observed. As totality approached there

were clear patches of sky near the sun and the Credit: Princeton Univ. Art Museum
clouds were moving in such a way that it seemed certain that the sun
would be in a clear space during totality. This expectation was not realized,
however, as a light cloud covered the sun during totality. Five minutes
afterward, the sun was in a clear space. The seeing was very steady and
the photographs, while they do not show the fainter and out extensions of
the corona, give fine representations of the inner corona and prominences.
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Report of US Naval Observatory Team
Total Solar Eclipse of June 8, 1918
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The seeing was very steady and
the photc .15, while they do not show the fainter and out extensions of
the corona, give fine representations of the inner corona and prominences.
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1918 and 2017
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August 21, 2017

https://www.nasa.gov/

Jim Brau June 6, 2017
CLLLLLLLL———_—_——_—_——_—————SSSSSSSSShEEEE



Credit: http://www.astroasheville.org

Jim Brau June 6, 2017
CLLLLLLLL———_—_——_—_——_—————SSSSSSSSShEEEE



Credit: https://www.timeanddate.com
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Moon's orbit around the Earth is inclined
at an angle of just over 5 degrees to the plane
of the Earth's orbit around the Sun (the ecliptic)

source - wikipedia
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Why don’'t we have
a solar eclipse every month?

Moon's orbit around the

Earth is inclined

at an angle of just over

5 degrees to the plane

of the Earth's orbit around
Credit: http://tcaa.us the Sun (the ecliptic)
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Why don’'t we have
a solar eclipse every month?

http://phys23p.sl.psu.edu/phys_anim/astro/indexer_astroC.html
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 http://rasyonalist.org
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In most months of the year the moon’s orbit is not alined to make eclipse.

When moon’s orbit is alined the moon can make an eclipse.

 http://www.math.nus.edu.sg
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How frequently does
Moon aline for solar eclipse

Once in several centuries for a given location

o http://www.space.com
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How frequently does
Moon aline for solar eclipse

e Most calendar years have 2 solar eclipses
somewhere on Earth.

* The maximum number of solar eclipses that can
take place in the same year is 5, but this is rare.

e According to NASA calculations, only about 25
years in the past 5,000 years have had 5 solar
eclipses.

e [he last time this happened was in 1935, anad
the next time will be in 2206.

 http://www.timeanddate.com
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Viewing the Eclipse

During partiality special glasses rated for solar viewing should
be used.
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Viewing the Eclipse

During partiality special glasses rated for solar viewing should
be used.

It is safe to observe the eclipse directly when the Sun's
photosphere is completely covered by the Moon, and not before
or after totality. (for about two minutes in 2017)

During this period, the Sun is too dim to be seen through filters.

The Sun's faint corona will be visible, and the chromosphere,
solar prominences, and possibly even a solar flare may be seen.

Totality occurs only very briefly - about 2 minutes for 2017
Eclipse viewed from Salem.
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Coinci

dence of Angular Sizes

Resulting in Total Solar Eclipse
Credit: Animation by Walt Feimer. GSFC-NASA NOT TO SCALE
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Coincidence of Angular Sizes
Resulting in Total Solar Eclipse

e Sun’s distance is about 400 times the distance to the moon.
e 93,000,000 miles vs. 238,900 miles

e Sun is about 400 times larger.
e 864,576 mile vs. 2159 mile diameters

« A remarkable coincidence responsible for total solar
eclipse.

Penumbra

stardate.org NOT TO SCALE
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Why Do We Have This Coincidence?
- Theory of Origin of Moon

When the earth formed 4.5 billion years ago, other
smaller planetary bodies were also growing.

Scientific evidence suggests one of these hit earth

late in earth's growth process, blowing out rocky
debris.

The Giant Impact, as pictured

in a painting by William K. Hartmann
on the cover of Natural History
Magazine in 1981.

Copyright William K. Hartmann

Image Credit: NASA/JPL-Caltech Planetary Sciences Institute
https://www.psi.edu/epo/moon/moon.html

Jim Brau June 6, 2017



Why Do We Have This Coincidence?
- Theory of Origin of Moon

When the earth formed 4.5 billion years ago, other
smaller planetary bodies were also growing.

Scientific evidence suggests one of these hit earth
late in earth's growth process, blowing out rocky
debris.

A fraction of that debris went into orbit around the | |
earth and aggregated into the moon. i & paining by Willam K. Hartmann

on the cover of Natural History
Magazine in 1981.
Copyright William K. Hartmann

As time passed, the moon drifted to the current orbit
where is can nearly perfectly block the sun’s rays.

Planetary Sciences Institute
https://www.psi.edu/epo/moon/moon.html
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Today Moon |s Still Drifting
Away from Earth

4 cm/year (about 1.5 inches/year)
e Distance will change by 10% in one billion years

* 1% in 100,000,000 years

» Solar eclipses will continue for a long time!
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A Few
Scientific Connections

Observe and measure solar atmosphere
e Corona

Test general relativity

 Measure bending of starlight

What about neutrinos from the Sun?

Jim Brau June 6, 2017




Measure Solar Atmosphere
or Corona

* Coronais very hot
(more than

1,000,000 K) but
very diffuse.

 Before modern
INnstrumentation
became available,
corona was studied
during total
eclipses.

Credits: M. Druckmuller
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Test General Relativity

APPARENT
POSITION

EARTH

=== Apparent position of the star

- Actual position of the star
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Test General Relativity

1915 - Einstein’s General

Relativity - new theory of

gravity - predicts bending
of light by gravity

May 29, 1919 - Eddington
leads expedition to test
bending of starlight during
TOTAL SOLARECHIESE

Jim Brau
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=== Apparent position of the star

- Actual position of the star
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Test General Relativity

1915 - Einstein’s General

Relativity - new theory of

gravity - predicts bending
of light by gravity

May 29, 1919 - Eddington
leads expedition to test
bending of starlight during
FOTAE SO ARECHIPSE

Credit: lllustrated London News, 22 November 1919
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Power of the Sun

* The release of energy in the Sun results from
thermonuclear reactions in which light elements (such as
hydrogen) are fused into heavier elements (such as
helium).

* The temperature at the center of the Sun, where these

reactions are primarily at work, is 15,000,000 Kelvin (or
27,000,000 Fahrenheit).

« The power released in the sun is 4 x 10%° Watts.

 As a consequence 1400 Watts are incident per square
meter on Earth.
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Neutrinos from the Sun

* Nuclear reactions in the Sun produce
Its energy and also produce neutrinos.

https://www.nobelprize.org/
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Neutrinos from the Sun

* Nuclear reactions in the Sun produce
Its energy and also produce neutrinos.

* Almost all of the released energy goes
into the Sun’s thermal radiation, but a
small fraction goes into neutrinos.

* The neutrino image of the Sun is
visible underground and will (in
principle) be unaffected by the Solar
Eclipse.

http://nngroup.physics.sunysb.edu
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lmage of Sun Before Eclipse

Visible Light Neutrinos
http://www.solarham.net http://nngroup.physics.sunysb.edu
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Image of Sun During Eclipse

It takes much more than two
minutes to collect this image.

Visible Light Neutrinos

https://en.wikipedia.org/wiki/Solar_eclipse http://nngroup.physics.sunysb.edu

* Neutrinos pass right through the moon without loss!
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Other Solar Eclipses

o September 4, 2011

o Solar eclipse by Saturn observed by NASA's
Cassini mission

e November 24, 1969

* Apollo 12 astronauts photographed Solar
eclipse by Earth.
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September 4, 2011

Cassini spacecraft observed Sun eclipsed by Saturn

Jim Brau June 6, 2017
CLLLLLLLL———_—_——_—_——_—————SSSSSSSSShEEEE



November 24, 1969

Apollo 12 photo of Earth eclipsing Sun
during journey home from the moon.
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Conclusion

* August 21, 2017 will offer the residents and
visitors in Oregon a rare opportunity to experience
one of Nature’s dramatic events.

e Care should be taken to safely observe the
eclipse.

« DON'T MISS THIS ONE - Another total solar
eclipse won't cross Oregon until 2169, although a
sliver of the Oregon coast will experience a total
eclipse in 2108!
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