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   DEPARTMENT OF TOURISM AND EVENTS MANAGEMENT
   COURSE TITLE: THE EARTH SURFACE COURSE CODE: TEM 104
   THE ECLIPSE
   ===========
   Introduction
   ------------
   In the course of the movement of the earth, there will be a time where
   the three principal bodies involve in the earth movement will meet at
   a straight line thereby casting its shadow on the other body. Hence,
   when light from the sun is obscured from reaching the earth or the
   moon. This phenomenon is known as an Eclipse. Apparent, the movement
   of these heavenly bodies can either result into partial or total
   darkness as the case maybe. When earth passes directly between the sun
   and the moon, a lunar eclipse takes place, during the solar eclipse
   the moon casts two shadows one is called umbra; the other is called
   penumbra
   This study session will therefore help you to learn necessary facts
   about eclipse, its types amongst other things that can enhance your
   understand of the earth surface.
   The Eclipse
   During the movement, there will be a time when these three bodies
   (earth, sun and the moon) will be in a straight line. When this
   occurs, the light from the sun is obscured from reaching the earth or
   the moon. This phenomenon is known as an Eclipse. Also, eclipse occurs
   when an obscuring of the light from one celestial body by the passage
   of another between it and the observer or between it and its source of
   illumination.
   An eclipse takes place when one heavenly body such as a moon or planet
   moves into the shadow of another heavenly body. There are two types of
   eclipses on Earth: an eclipse of the moon and an eclipse of the sun.
   Types of Eclipse
   To understanding the concept of eclipse, it is necessary to look at
   its typology in other to have detail knowledge of the subject matter.
   An eclipse is divided into two broad categories; namely an eclipse of
   the moon and an eclipse of the sun. The eclipse of the moon is
   otherwise called Lunar eclipse while the eclipse of the sun is
   referred to as Solar eclipse.
   1. Lunar Eclipse (Eclipse of the Moon)
   The moon moves in an orbit around Earth, and at the same time, Earth
   orbits the sun. Sometimes Earth moves between the sun and the moon.
   When this happens, Earth blocks the sunlight that normally is
   reflected by the moon. (This sunlight is what causes the moon to
   shine.) Instead of light hitting the moon’s surface, Earth's shadow
   falls on it. This is an eclipse of the moon -- a lunar eclipse. A
   lunar eclipse can occur only when the moon is full.
   A lunar eclipse can be seen from Earth at night. There are two types
   of lunar eclipses: total lunar eclipses and partial lunar eclipses. A
   total lunar eclipse occurs when the moon and the sun are on exact
   opposite sides of Earth. Although the moon is in Earth's shadow, some
   sunlight reaches the moon. The sunlight passes through Earth's
   atmosphere, which causes Earth’s atmosphere to filter out most of the
   blue light. This makes the moon appear red to people on Earth.
   A partial lunar eclipse happens when only a part of the moon enters
   Earth's shadow. In a partial eclipse, Earth's shadow appears very dark
   on the side of the moon facing Earth. What people see from Earth
   during a partial lunar eclipse depends on how the sun, Earth and moon
   are lined up. A lunar eclipse usually lasts for a few hours. At least
   two partial lunar eclipses happen every year, but total lunar eclipses
   are rare. It is safe to look at a lunar eclipse.
   
   Fig. 5.1. The Lunar Eclipse
   2. Solar Eclipse (Eclipse of the Sun)
   A solar eclipse happens when the Moon passes in front of the Sun and
   casts a shadow across Earth. It's also known as an occultation. The
   reason solar eclipses happen is that the distance between the Sun and
   the Earth is about 400 times the Moon's distance from the Sun and the
   Sun's diameter is approximately 400 times larger than the Moon's. What
   this means is that the Sun and the Moon both have a very similar size
   when viewed from Earth, so when the Moon passes in front of the Sun,
   it blocks the light from reaching Earth.
   Sometimes when the moon orbits Earth, it moves between the sun and
   Earth. When this happens, the moon blocks the light of the sun from
   reaching Earth. This causes an eclipse of the sun, or solar eclipse.
   During a solar eclipse, the moon casts a shadow onto Earth.
   
   Fig. 5.2. The Solar Eclipse
   Types of Solar Eclipses
   There are three types of solar eclipses, this include: Partial solar
   eclipse; Annular solar eclipse; and Total solar eclipse. The three
   types of solar eclipses are discussed in the session below.
   1. Partial Solar Eclipse
   The first type of solar eclipse is a partial solar eclipse. This
   happens when the sun, moon and Earth are not exactly lined up. The sun
   appears to have a dark shadow on only a small part of its surface.
   Also it occurs when the Moon does not line up completely with the Sun,
   and so only partially blocks the sunlight from reaching Earth.
   2. Annular Solar Eclipse
   The Second type of solar eclipse is an annular solar eclipse. An
   annular eclipse happens when the moon is farthest from Earth. Because
   the moon is farther away from Earth, it seems smaller. It does not
   block the entire view of the sun. The moon in front of the sun looks
   like a dark disk on top of a larger sun-colored disk. This creates
   what looks like a ring around the moon. Also, Annular solar eclipse is
   when the Moon and the Sun are both exactly in line but either the Moon
   is further from Earth or the Earth is closer to the Sun. When this
   happens, the apparent size of the Moon is smaller than that of the Sun
   and the Sun then appears as a very bright ring, or annulus,
   surrounding the dark disk of the Moon.
   During a solar eclipse, the moon casts two shadows on Earth. The first
   shadow is called the umbra (UM bruh). This shadow gets smaller as it
   reaches Earth. It is the dark center of the moon’s shadow. The second
   shadow is called the penumbra (pe NUM bruh). The penumbra gets larger
   as it reaches Earth. People standing in the penumbra will see a
   partial eclipse. People standing in the umbra will see a total
   eclipse. Solar eclipses happen once every 18 months. Unlike lunar
   eclipses, solar eclipses only last for a few minutes.
   3. Total Solar Eclipse
   The Third type is a total solar eclipse. A total eclipse happens when
   the dark silhouette of the Moon completely covers the intense bright
   light of the Sun. Only the much fainter solar corona is visible during
   a total eclipse. A total solar eclipse is only visible from a small
   area on Earth. The people who see the total eclipse are in the center
   of the moon’s shadow when it hits Earth. The sky becomes very dark, as
   if it were night. For a total eclipse to take place, the sun, moon and
   Earth must be in a direct line.
   
   Fig. 5.3. The different types of Solar Eclipse
   Dawn and Twilight
   Dawn: simply refers to the brief period between sunrise and full
   daylight. The morning twilight is often called dawn, while the evening
   is also known as dusk. A number of atmospheric phenomena and colors
   can be seen during twilight.
   Twilight: Twilight is the time between day and night when there is
   light outside, but the Sun is below the horizon. It usually occurs
   between the brief period between sunset and complete darkness.
   Dawn and Twilight Occur because the earth receives diffused or
   reflected light from the sun while it is still below the horizon. In
   the case of twilight, there is little or no twilight at the equator
   because the sun rises or sets rapidly. The sun rises almost vertically
   from the horizon at the equator. Twilight occurs longer at higher
   latitudes because the sun sets more slowly, the sun rises and sets at
   a low level. Therefore, there are longer periods of twilight than full
   day light at Arctic Circle.
   Twilight occurs when Earth's upper atmosphere scatters and reflects
   sunlight which illuminates the lower atmosphere. Astronomers define
   the three stages of twilight – civil, nautical, and astronomical – on
   the basis of the Sun's elevation which is the angle that the geometric
   center of the Sun makes with the horizon.
   Types of Twilight
   There are three types of twilight:
     a. 
       Civil twilight
     b. 
       Nautical twilight
     c. 
       Astronomical twilight
   1. Civil Twilight, Dawn, and Dusk
   Different degrees of twilight.
   Civil twilight occurs when the Sun is less than 6 degrees below the
   horizon. In the morning, civil twilight begins when the Sun is 6
   degrees below the horizon and ends at sunrise. In the evening, it
   begins at sunset and ends when the Sun reaches 6 degrees below the
   horizon.
   Civil dawn is the moment when the geometric center of the Sun is 6
   degrees below the horizon in the morning.
   Civil dusk is the moment when the geometrical center of the Sun is 6
   degrees below the horizon in the evening.
   Brightest Form of Twilight
   Civil twilight is the brightest form of twilight. There is enough
   natural sunlight during this period that artificial light may not be
   required to carry out outdoor activities. Only the brightest celestial
   objects can be observed by the naked eye during this time.
   Several countries use this definition of civil twilight to make laws
   related to aviation, hunting, and the usage of headlights and street
   lamps.
   2. Nautical Twilight, Dawn, and Dusk
   Nautical twilight occurs when the geometrical center of the Sun is
   between 6 degrees and 12 degrees below the horizon. This twilight
   period is less bright than civil twilight and artificial light is
   generally required for outdoor activities. Nautical dawn occurs when
   the Sun is 12 degrees below the horizon during the morning.
   Nautical dusk occurs when the Sun goes 12 degrees below the horizon in
   the evening. The term, nautical twilight, dates back to the time when
   sailors used the stars to navigate the seas. During this time, most
   stars can be easily seen with naked eyes.
   In addition to being important to navigation on the seas, nautical
   twilight also has military implications. For example, the United
   States' military uses nautical twilight, called begin morning nautical
   twilight (BMNT) and end of evening nautical twilight (EENT), to plan
   tactical operations.
   3. Astronomical Twilight, Dawn, and Dusk
   Astronomical twilight occurs when the Sun is between 12 degrees and 18
   degrees below the horizon. Astronomical dawn is the time when the
   geometric center of the Sun is at 18 degrees below the horizon. Before
   this time, the sky is absolutely dark.
   Astronomical dusk is the instant when the geographical center of the
   Sun is at 18 degrees below the horizon. After this point, the sky is
   no longer illuminated.
   In the morning, the sky is completely dark before the onset of
   astronomical twilight, and in the evening, the sky becomes completely
   dark at the end of astronomical twilight. Any celestial bodies that
   can be viewed by the naked eye can be observed in the sky after the
   end of this phase.
   8
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