
 

 
 

 

i. Definition and Explanation 

An eclipse is an astronomical event that occurs when one celestial body (like the 

Moon or a planet) moves into the shadow of another celestial body. In simple 

terms, it's when the light from a star (like our Sun) is blocked by an object in 

space. 

For us on Earth, eclipses involve three main players: the Sun, the Earth, and the 

Moon. The specific alignment of these three bodies determines the type of 

eclipse we see. 

Core Concept: An eclipse is all about alignment and shadows. 

 A simple diagram showing the Sun, Earth, and Moon in a line. 

II. Key Points and Important Terms 

• Celestial Body: Any natural object in space, such as the Sun, Moon, Earth, or 

other planets. 

• Orbit: The curved path that a celestial body takes around another body (e.g., 

the Moon orbits the Earth, and the Earth orbits the Sun). 

• Shadow: A dark area or shape produced by a body coming between rays of 

light and a surface. 

• Umbra: The darkest, central part of a shadow. If you are in the umbra, the light 

source is completely blocked. 

• Penumbra: The lighter, outer part of a shadow. If you are in the penumbra, the 

light source is only partially blocked. 

• Syzygy (pronounced "siz-i-jee"): A straight-line alignment of three or more 

celestial bodies. Eclipses happen during syzygy. 

III. Detailed Examples: Types of Eclipses 

There are two main types of eclipses, named after the object that is being 

blocked or "eclipsed". 

A. Solar Eclipse (The Sun is Eclipsed) 

A solar eclipse happens when the Moon passes directly between the Sun and Earth, 

casting a shadow onto Earth. This can only happen during a New Moon phase. 

Alignment: Sun → Moon → Earth  
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• Total Solar Eclipse: 

o What happens: The Moon completely blocks the Sun's bright face. 

o Shadow: You must be in the path of the Moon's umbra to see a total 

eclipse. 

o What you see: The sky becomes dark, like night. You can see the Sun's 

faint, beautiful outer atmosphere, called the corona. This is the only time 

the corona is visible from Earth. 

• Partial Solar Eclipse: 

o What happens: The Moon only blocks part of the Sun. 

o Shadow: You are in the path of the Moon's penumbra. 

o What you see: The Sun looks like a crescent or as if a "bite" has been taken 

out of it. 

• Annular Solar Eclipse: 

o What happens: The Moon is at its farthest point from Earth in its orbit, so 

it appears smaller in the sky. It passes in front of the Sun but doesn't 

completely cover it. 

o What you see: A bright ring of sunlight remains visible around the dark 

silhouette of the Moon. This is often called the "ring of fire". 

B. Lunar Eclipse (The Moon is Eclipsed) 

A lunar eclipse happens when the Earth passes directly between the Sun and the 

Moon, casting its shadow onto the Moon. This can only happen during a Full Moon 

phase. 

Alignment: Sun → Earth → Moon 

• Total Lunar Eclipse: 

o What happens: The entire Moon passes through the Earth's umbra. 

o What you see: The Moon doesn't disappear completely. Instead, it often 

turns a reddish-orange color. This is because some sunlight filters through 

Earth's atmosphere and is bent (refracted) onto the Moon. This is often 

called a "Blood Moon". 

• Partial Lunar Eclipse: 

o What happens: Only a part of the Moon passes through the Earth's umbra. 

o What you see: It looks like a dark shadow is slowly creeping across the 

Moon's surface, taking a "bite" out of it. 

• Penumbral Lunar Eclipse: 

o What happens: The Moon passes only through the Earth's penumbra. 



 

 
 

o What you see: This is a very subtle event. The Moon only darkens slightly 

and can be difficult to notice. 

IV. Common Misconceptions and Clarifications 

• Misconception: We should have a solar eclipse every New Moon and a lunar 

eclipse every Full Moon. 

o Clarification: The Moon's orbit around the Earth is tilted by about 5 degrees 

compared to the Earth's orbit around the Sun. Because of this tilt, the Moon's 

shadow usually passes above or below the Earth, and the Earth's shadow 

usually passes above or below the Moon. The perfect alignment (syzygy) 

needed for an eclipse is rare. 

• Misconception: It is safe to look at a solar eclipse. 

o Clarification: NEVER look directly at the Sun, even during a partial or annular 

solar eclipse. It can cause permanent eye damage. You must use special-

purpose solar filters, such as certified "eclipse glasses" or a pinhole projector. 

The only time it is safe to look is during the brief moments of totality in a total 

solar eclipse, but you must put your glasses back on the second the Sun 

reappears. A lunar eclipse, however, is perfectly safe to view with the naked 

eye. 

• Misconception: A lunar eclipse is the same as a New Moon. 

o Clarification: A New Moon is a lunar phase where the side of the Moon facing 

Earth is not lit by the Sun. A lunar eclipse is when the Earth's shadow 

physically covers the Moon. 

V. Practice Problems with Step-by-Step Solutions 

Problem 1: You are camping at night during a Full Moon. Over a few hours, you 

notice the Moon slowly darkens and turns a deep red color before brightening again. 

What did you just witness? Explain the alignment of the Sun, Earth, and Moon. 

• Step 1: Identify Key Clues. The event happens at night, involves a Full Moon, 

and the Moon turns red. 

• Step 2: Match Clues to Eclipse Type. A "red moon" or "Blood Moon" is a key 

feature of a total lunar eclipse. This happens when the Moon is blocked by 

Earth's shadow. 

• Solution: You witnessed a total lunar eclipse. The alignment was Sun → Earth 

→ Moon. The Earth was directly between the Sun and Moon, casting its 



 

 
 

complete shadow (umbra) onto the Moon. The red color is caused by sunlight 

filtering through Earth's atmosphere. 

Problem 2: Your friend in another country tells you that for a few minutes, the sky 

went dark in the middle of the day and they could see stars. What type of eclipse did 

they see? Why couldn't you see it? 

• Step 1: Identify Key Clues. The sky went dark during the day. This means the 

Sun's light was blocked. 

• Step 2: Match Clues to Eclipse Type. The Sun's light being blocked by the Moon 

causes a solar eclipse. Since the sky went completely dark, it was a total solar 

eclipse. 

• Step 3: Explain Why You Couldn't See It. The Moon's shadow on the Earth (its 

umbra) is very small, covering only a narrow path on the planet's surface. 

• Solution: Your friend saw a total solar eclipse. You couldn't see it because you 

were not in the very narrow path of the Moon's umbra. You were likely in a 

location where no eclipse was visible, or at most, a partial eclipse occurred. 

Problem 3: Compare and contrast a solar eclipse and a lunar eclipse using a table. 

Solution: 

Feature Solar Eclipse Lunar Eclipse 

Object Eclipsed The Sun The Moon 

Object Casting 
Shadow 

The Moon The Earth 

Alignment Sun → Moon → Earth Sun → Earth → Moon 

Moon Phase New Moon Full Moon 

Time of Day Daytime Nighttime 

Safety Dangerous to view 
directly. Requires special 
eye protection. 

Safe to view with the naked 
eye. 

Who Can See It Only people in a very 
narrow path on Earth. 

Anyone on the night side of 
Earth. 

VI. Summary of Main Concepts 

• An eclipse is caused by the alignment of the Sun, Earth, and Moon, resulting in 

one object casting a shadow on another. 

• A solar eclipse occurs when the Moon blocks the Sun's light from reaching 

Earth (Sun → Moon → Earth). This happens during a New Moon. 



 

 
 

• A lunar eclipse occurs when the Earth blocks the Sun's light from reaching the 

Moon (Sun → Earth → Moon). This happens during a Full Moon. 

• The umbra is the full, dark shadow, while the penumbra is the partial, lighter 

shadow. Being in the umbra causes a total eclipse. 

• Eclipses are rare because the Moon's orbit is tilted, so the Sun, Earth, and 

Moon do not line up perfectly every month. 

• Safety is critical! Never look at a solar eclipse without certified eye protection. 

Lunar eclipses are safe to watch. 


