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Solar eclipses occur when the Moon gets between the
Sun and the Earth

Moon Penumbra
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Moon phases for 2022
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No eclipse




Eclipse!




No Lunar Eclipse

\O Solar Eclipse

Lunar Eclipse




Plane of moon’s orbit
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Solar eclipses occur when the Moon gets between the
Sun and the Earth

Moon Penumbra

Although the moon orbits the earth ~once per month,
an alignment like this only occurs about twice a year



Penumbra

Umbra

Sun




Every total eclipse on the planet in 50 years (2010  -2060)

Each total eclipse is seen by one thousandth of the Earths' surface.
Most of the planet does not see a total eclipse in 50 years.
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Diamond Ring



Total Solar Eclipse as seen from Madras, OR,
August 21 st 2017.

CREDIT: Rick Fienberg
(former AAS Press Officer)
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Perigee

362,570 km

Apogee
g > @
405,410 km «3

At perigee, At apogee, the
the Moon is Moon is farther
closer to the from the Earth
Earth and and looks

looks slightly smaller
slightly Moonces Orbit is elliptical

larger (greatly exaggerated here)



Perihelion
(Jan 3)

Aphelion
(Jul 4)

Moon Orbit

Earth Orbit

Perigee Apogee



Annular Selar selipses

When Earth is near perihelion, and
the m©©n IS n@ar ap@g@@ WERSEE
an annular selar eclipse.

Angular size of moon Angular size of sun

The angular sizes
of the moon and
the sun vary,
depending on thei
Perigee phelion @listance from

Apogee  perihelion
Closest Farthest Closest Farthest E a ﬁh
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Total and Annular Solar Eclipse Paths: 2001 — 2020

o N
Wz

e

e T 2012 NMay 20

000 10

2016 Mar 09

| 2013 May 10

2012 Nov 13

2005 Apr 08

2077 Feb 28

3

1807 W 1507 W 1207 W

. Total Eclipse
. Annular Eclipse
I Hybrid Eclipse

90" W

60° W 30° W o° 30°E 60° E
Longitude

sunearth.gsfc.nasa.gov/eclipse/eclipse.htmi

907 E 1207 E 1507 E 1807 E

0

2000 4000 6000 8000 10000

Kilometers

Fred Espenak, NASA/GSFC - 2002 July



Total and Annular Solar Eclipse Paths: 2021 —2040
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Flow long do eclipses last?
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