VANDERBILT UNIVERSITY -~
veooersioy - 2017 Tolal Solar Eclipse
August 21 2017 — 1:27pm to 1:29pm CDT in Nashville

Solar Eclipses — Why Do They Occur?

A solar eclipse occurs when the Moon, as seen from Earth, blocks the Sun. In order for this to occur, the three bodies (Sun, Moon, and Earth) have to be in a
nearly perfectly straight line. As a result, a solar eclipse can only occur during a New Moon. Solar eclipses are fairly common — there are typically two solar
eclipses per year occurring somewhere on Earth.

Most viewers of a solar eclipse will not get the opportunity to
witness the grandeur of a total solar eclipse because of the narrow strip of
totality. As shown in the figure, the Moon casts two shadows — a lighter,
outer shadow known as the penumbra, and a darker, inner shadow known
as the umbra.

Eclipse viewers located in the larger penumbra shadow will only
witness a partial solar eclipse. As the Moon glides along its orbit, a
portion of the Sun, anywhere from a little less than 1% to approximately
99.9% will be blocked. The degree to which the Moon obscures the Sun
during a partial solar eclipse depends on the observer’s location on the
UMBRA Earth. The closer to the umbra (the darker, inner shadow of the Moon) the
observer is, the more of the Sun that is obscured and the longer the partial
eclipse.

Eclipse viewers located in the smaller umbra will witness a total
solar eclipse.
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If drawn to scale, the moon would be 30 Earth diameters - =5
away. The sun would be 400 times that distance. Credit: NASA

What You Can See During a Total Solar Eclipse:

This eclipse will offer some spectators

(especially a bit north of Nashville) who

are directly in the center of the path of

totality up to 2 minutes and 42 seconds

of dusk-like darkness. During this

period, numerous bright stars will be

visible, including some well-known

constellations and asterisms like Orion,

Gemini, and the Big Dipper. The .
planets Jupiter and Venus will be easily s 3
spotted halfway up in the eastern and .‘\m il
western skies, respectively, while -

CORONA
The outermost layer of the solar atmosphere. The corona is
made of a tenuous ionized gas called plasma, with tempera-
illion degrees Fahrenhe;. The corona is visible
during a total solar eclipse.

PROMINENCES
Structures in the corona made of
relatively cool plasma supported  \ 4
by n:)ag nhettic fields. Pro;'ninences \ HELMET
are bright structures when seen™
over the solar limb, but appea uSTR%yERS I
dark when seen against the. = strrguf:'tﬁ:slweitf\ci:;na
bright solar disk (where they're pointed peaks thatg

callediiiametiey usually lie over sunspots
nd active regions.
These often have a
prominence or filament
at their base.

POLAR PLUMES
Bright structures of fast-flowing solar
material coming from coronal holes,
areas with magnetic field lines open
to interplanetary space. Coronal
holes are more common near, but not
exclusive to, the poles.

CORONAL LOOPS
Found around sunspots and in
active regions. These structures are
associated with the closed magnet-
ic field lines that connect magnetic
regions on the solar surface.
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fainter Mars and Mercury will be on e

either side of the eclipsed Sun. Also
visible will be spectacular features of
the Sun, which are not normally visible
to the naked eye.
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