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Scientific American: Ask the Experts

	


	Anthony D. Del Genio of the NASA Goddard Institute for Space Studies and Columbia University explains. 
To understand why the sky is blue, we need to consider the nature of sunlight and how it interacts with the gas molecules that make up our atmosphere. Sunlight, which appears white to the human eye, is a mixture of all the colors of the rainbow. For many purposes, sunlight can be thought of as an electromagnetic wave that causes the charged particles (electrons and protons) inside air molecules to oscillate up and down as the sunlight passes through the atmosphere. When this happens, the oscillating charges produce electromagnetic radiation at the same frequency as the incoming sunlight, but spread over all different directions. This redirecting of incoming sunlight by air molecules is called scattering. 

The blue component of the spectrum of visible light has shorter wavelengths and higher frequencies than the red component. Thus, as sunlight of all colors passes through air, the blue part causes charged particles to oscillate faster than does the red part. The faster the oscillation, the more scattered light is produced, so blue is scattered more strongly than red. For particles such as air molecules that are much smaller than the wavelengths of visible light the difference is dramatic. The acceleration of the charged particles is proportional to the square of the frequency, and the intensity of scattered light is proportional to the square of this acceleration. Scattered light intensity is therefore proportional to the fourth power of frequency. The result is that blue light is scattered into other directions almost 10 times as efficiently as red light. 

When we look at an arbitrary point in the sky, away from the sun, we see only the light that was redirected by the atmosphere into our line of sight. Because that occurs much more often for blue light than for red, the sky appears blue. Violet light is actually scattered even a bit more strongly than blue. More of the sunlight entering the atmosphere is blue than violet, however, and our eyes are somewhat more sensitive to blue light than to violet light, so the sky appears blue.

Since scattering by the atmosphere causes the sky to be blue, a planet with no atmosphere cannot have a bright sky. For example, photographs taken by the Apollo astronauts on the moon show them and the moon's surface bathed in sunlight, but a completely dark sky in all directions away from the sun.


Tips for Reading: Read this article carefully and pay close attention to the underlined phrases, which have been underlined to help you better understand the key points. 

You do not have to understand every word, and you do not have to understand the physics, but you should be able to understand the overall idea of this article.  

Work through the questions for review to better understand this article.

Questions for Review: Why is the Sky Blue?

A. Vocabulary Matching

Write the letter of the corresponding definition in the blank next to each word.

___ 1.  interact
 (v)
 
a. part, element
___ 2. 
atmosphere (n)
b. speed 
___ 3.
oscillate (v)

c. work together, behave together
___ 4.
 frequency (n)

d. the air around a celestial body, such as the Earth
___ 5.
component (n)

e. swing, shift, move back and forth
___ 6.  acceleration (n)
f. the number of waves 
___ 7. efficiently (adv)
g. continuum of color (all the colors of the rainbow)

___ 8. spectrum (n)

h. productively

B. Understand Key Points

Fill in the blanks below based on the reading.

The question being answered in this article is why the sky is ________. We know that ___________ interacts with _________ in our atmosphere.  Sunlight appears _______ to the human eye. However, sunlight is really a mixture of all the _________ of the rainbow.  When the sunlight passes through the atmosphere, it causes particles to _____________ up and down.  This produces electromagnetic radiation (waves) that _______ over all different directions. In other words, the sunlight that comes into the atmosphere is redirected and spread out.
_____ light has shorter wavelengths and higher frequency than ______ light. Blue light, therefore, causes particles to oscillate ______ than red light; therefore, blue light spreads out more than red light.

When we look at the sky, we see only the light that was ________ by the atmosphere. Since blue light scatters 10 times more efficiently than red light, the sky looks ______ .

A planet with no ___________ cannot have a bright sky because it is the atmosphere that causes sunlight to scatter. The Apollo astronauts saw that the _______ has a completely dark sky. 
C. Discussion

Use a complete sentence to answer each of the following questions from the reading.
1. To understand why the sky is blue, we must consider what two things?

2. What color does sunlight appear to the human eye? What color is it really?

3. Sunlight can be thought of as an electromagnetic wave that does what?

4. What do the oscillating charged particles inside air molecules produce? In which direction is it spread?

5. What is meant by scattering?

6. How is blue light different from red light?

7. When we look into the sky away from the sun, which light will we see and what color will it be?
8. Why does the moon have a dark sky instead of a bright sky?

