Lunar Eclipses

A total lunar eclipse occurs when the entire Moon passes through the darkest part of Earth’s shadow called the
umbra. This is illustrated in the diagram below of the Total Lunar Eclipse on May 16, 2003. The dark circle in the
diagram is Earth’s umbra shadow at the distance of the

Moon’s orbit. Total Lunar Eclipse of 2003 May 16

Geocentric Conjunction = 03:25:00.5 UT 1.D. = 2452775.64237
Greatest Eclipse = 03:40:10.5 UT 1.D. = 2452775.65290
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examples of lunar eclipses where only part of the Moon
passed through the penumbra.
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The dotted line in all three diagrams, labelled “Ecliptic” Earth Unbra
is a projection of Earth’s orbit around the Sun into space.
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Penumbral Lunar Eclipse of 2002 May 26 Penumbral Lunar Eclipse of 2002 Jun 24
Geocentric Conjunction = 21:38:31.9 UT 1.D. = 2452450.40176
Greatest Eclipse = 21:27:11.1 UT 1D. = 2452450.39388

Penumbral Magnitude = 0.2347 P. Radius = 1.2482° Gamma = -1.4441
Umbral Magnitude = -0.7873  U. Radius = 0.7132° Axis = 1.3871°

Geocentric Conjunction = 11:27:40.6 UT 1.D. = 2452420.97755
Greatest Eclipse = 12:03:25.9 UT J.D. = 2452421.00238

Penumbral Magnitude = 0.7145 P. Radius = 1.2763° Gamma = 1.1759

Umbral Magnitude = 0.2832  U. Radius = 0.7395° Axis = 1.1609°
Saros Series =111 Member = 66 of 71 Saros Series =149 Member = 2 of 72
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Eclipse Semi-Durations s Eclipse Contacts
Penumbral = 01h50m33s P1=10:12:49 UT Penumbral = 01h08m30s P1=20:18:33 UT
P4 = 13:53:55 UT P4=22:3532 UT
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Is the Moon’s orbit around Earth in the same plane as Earth’s orbit around the Sun?

Can you model the motion of the Moon during each of these lunar eclipses?

While most calendar years have only two lunar eclipses, some years have three like in 2002. As there are
normally twelve full moons in a calendar year, why isn’t there a lunar eclipse at every full moon?

When there is no lunar eclipse at the time of a full moon, where is the Moon in relation to Earth’s shadow?

How does the orientation/alignment of the Moon’s orbit around Earth compare with Earth’s orbit around the Sun?



