When 99.9% just isn’t good enough
Dr. Angela Speck (UTSA & AAS)

When it comes to total solar eclipses, 99% is not enough. Even 99.9% isn’t enough. Let me
explain...

The Sun has a faint atmosphere known as the corona. It is always present, but with the light from
the Sun’s main disk being so bright, we just do not see this faint atmosphere. For context, the
corona is about as bright as the full Moon. The uneclipsed Sun is one hundred-thousand (100,000)
to a million (1,000,000) times brighter.
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fainter than the main disk of the Sun,
we have a similar effect. Consider
that when 99% of the Sun is
eclipsed, there is still 1% of the Sun
showing, but the Sun is 100,000x
brighter than the corona, so even
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(one thousandth) of the Sun visible, 7% min before totality!
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experience the glory of a total Change in Apparent Brightness During a Solar Eclipse
eclipse.

As shown in the graph, on the way to totality, we experience all phases of partial eclipse. As the
Sun is progressively blocked out, we start out having our pupils dilate, so we do not perceive a
chance in darkness. About 1 hour into the partial eclipse, we start to notice the light change and



it is about as dark as shade at midday. By about 70 minutes into the eclipse the sky is only as
dark as an overcast day. In the next couple of minutes, we drop to 99% eclipses, 1% brightness,
and then quickly to 1/1000 brightness. The drop from 99% to 100% happens in about 1 minute,
much faster than sunset to nighttime. However, if you are outside the path of totality (even at
99.9% partial eclipse, it will NOT get dark.

Outside the path of totality, even at 99.9% partial eclipse, there is:

+ Little to no temp. & wind changes
« Little to no behavioral changes

 Little to no shadow bands .
« No dramatic brightness changes Baily's Beads
* No Baily’s beads
* No diamond ring effects
No chromosphere & prominences
* No corona (the main attraction!
* No sunset colors around horizon o

+ No bright stars and planets . "
Diamond Ring

CORONA
The outermost layer of the solar atmosphere. The corona is
made of a tenuous ionized gas called plasma, with tempera-
tures up to man; ‘of degrees Fahrenheit. The corona
is visible to t & only during a total solar eclipse.

PROMINENCES
Structures in the corona made of
relatively cool plasma supported \u Y 7
by magnetic fields. Pror}:\inencgs A\ HELMET
are bright structures when seen’ . y
over the solar limb, but appeal -l L STRE/N(V‘ERS |
dark when seen against thes @I58 Sapiine corona
structures with long

pointed peaks that
usually lie over sunspots
and active regions.
These often have a
prominence or filament
at their base.

bright solar disk (where they're® x
called filaments).

N CORONAL LOOPS
POLAR PLUMES ™ \ p Found around sunspots and in
Bright structures of fast-flowing solar » \ active regions. These structures are
material coming from coronal holes, associated with the closed magnetic
areas with magnetic field lines open field lines that connect magnetic
to interplanetary space. Coronal regions on the solar surface.
holes are more common near, but not

exclusive to, the poles. : g i
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To experience the sudden plunge into deep twilight, the sudden return of daylight a few
minutes later, and all the other awesome wonders of a total solar eclipse, you must get
yourself into the path of totality!



