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24.1: Overview

Distinguish three ways that rays can travel

Rays, or beams of light, can travel in three ways: directly, through a material, or indirectly ( reflection ). These three methods of
light travel are shown in this image. The word ray comes from mathematics, and refers to a straight line that originates at some
point. Even when passing through a material, or bouncing off of a material in a reflection, the light continues to travel in a straight
line, even if that line has changed direction. The movement of light, as a ray, can be shown with simple geometry and trigonometry.
This is called geometric optics.

Methods of Travel by a Ray of Light: Light can travel through empty space directly from the source, through media like air and
glass, reflect from an object like a mirror, or travel in a straight line.

Direct Light Travel

Direct light travel is when a ray of light starts at a source, and continues to travel from that source to its destination without
encountering any interference. The light will continue in a straight line or ray until it reaches the observer. An example of this is the
light that travels from the sun to the earth.

Light Travel Through a Material

When light travels through any material, air, glass, water, etc., it encounters interference and changes direction. This is only a
directional change and will continue in this new path, but still as a straight line, or ray. The law that deals with this change in
direction is called the law of refraction. This change in ray direction will depend on the refractive index of the material through
which the light is travelling. This concept is what led to the development of lenses and glasses. Have you ever noticed that if you
put part of a pencil, spoon, or straw in a bowl of water, the object no longer appears straight, but seems to bend? This is because the
index of refraction of the water is different from that of the air. This causes the light rays to change direction.

Refraction of Light Rays: The concept of refraction explains how a pencil submerged in water appears to bend.
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Light Bouncing Off a Material

When light is bounced off of a material, such as a mirror, this is called a reflection. This is when a light ray, the incident ray, hits a
reflective material and bounces off as the reflected ray at a specific angle. This is called the angle of reflection. Since the movement
of the light rays can be shown geometrically, if a mirror is one-half your height, you could see your whole body in the reflection.

Reflected Rays: This diagram shows how light rays reflects off of a surface.

Key Points
Direct light motion is when a ray of light travels from a source and is uninterrupted until it reaches it destination.
Refracted light is when a light ray travels through another medium and, due to the difference in refractive indexes of the
materials, changes direction slightly.
When a light ray hits a reflective material, it bounces off as a reflected ray at a specific angle.

Key Terms
refraction: Changing of a light ray’s direction when it passes through variations in matter.
geometric optics: Optics that describes light propagation in terms of “rays”.
reflection: the property of a propagated wave being thrown back from a surface (such as a mirror)

LICENSES AND ATTRIBUTIONS

CC LICENSED CONTENT, SHARED PREVIOUSLY

Curation and Revision. Provided by: Boundless.com. License: CC BY-SA: Attribution-ShareAlike

CC LICENSED CONTENT, SPECIFIC ATTRIBUTION

Light ray. Provided by: Wikipedia. Located at: en.Wikipedia.org/wiki/Light_ray. License: CC BY-SA: Attribution-
ShareAlike
OpenStax College, The Ray Aspect of Light. September 18, 2013. Provided by: OpenStax CNX. Located at:
http://cnx.org/content/m42452/latest/. License: CC BY: Attribution
reflection. Provided by: Wiktionary. Located at: http://en.wiktionary.org/wiki/reflection. License: CC BY-SA: Attribution-
ShareAlike
geometric optics. Provided by: Wikipedia. Located at: en.Wikipedia.org/wiki/geometric%20optics. License: CC BY-SA:
Attribution-ShareAlike
Boundless. Provided by: Boundless Learning. Located at: www.boundless.com//physics/definition/refraction. License: CC
BY-SA: Attribution-ShareAlike
Ray optics diagram incidence reflection and refraction. Provided by: Wikipedia. Located at:
en.Wikipedia.org/wiki/File:Ray_optics_diagram_incidence_reflection_and_refraction.svg. License: Public Domain: No
Known Copyright
OpenStax College, The Ray Aspect of Light. December 24, 2012. Provided by: OpenStax CNX. Located at:
http://cnx.org/content/m42452/latest/. License: CC BY: Attribution
Pencil in a bowl of water. Provided by: Wikipedia. Located at: en.Wikipedia.org/wiki/File:Pencil_in_a_bowl_of_water.svg.
License: CC BY-SA: Attribution-ShareAlike

24.1: Overview is shared under a not declared license and was authored, remixed, and/or curated by LibreTexts.

https://libretexts.org/
https://phys.libretexts.org/@go/page/15715?pdf
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
http://cnx.org/content/m42452/latest/
https://creativecommons.org/licenses/by/4.0/
http://en.wiktionary.org/wiki/reflection
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/about/pdm
http://cnx.org/content/m42452/latest/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://phys.libretexts.org/Bookshelves/University_Physics/Physics_(Boundless)/24%3A_Geometric_Optics/24.1%3A_Overview
https://phys.libretexts.org/Bookshelves/University_Physics/Physics_(Boundless)/24%3A_Geometric_Optics/24.1%3A_Overview?no-cache

