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Abstract

The color of the sky has intrigued scientists and philosophers for centuries. This
paper applies the scientific method step-by-step to investigate and explain why the sky
appears blue. By integrating classical physics with observational data and atmospheric
modeling, we conclude that Rayleigh scattering of sunlight by molecules in Earth’s
atmosphere is primarily responsible for the sky’s blue appearance.

1 1. Observation

The sky appears blue on clear days. At sunrise and sunset, it often appears red or orange.
These colors shift depending on atmospheric conditions, altitude, and the angle of the Sun.
The question arises: Why is the sky blue during the day and not some other color?

2 2. Question

Why does the sky appear blue during the daytime?

3 3. Background Research

Sunlight is composed of multiple wavelengths, forming the visible light spectrum (approx-
imately 400 nm to 700 nm). The Earth’s atmosphere is primarily composed of nitrogen
(N3) and oxygen (O), which are much smaller than the wavelength of visible light. When
sunlight enters the atmosphere, it interacts with these gas molecules.

Rayleigh scattering, named after Lord Rayleigh, describes how light is scattered by par-
ticles much smaller than its wavelength. The intensity of Rayleigh scattering is inversely
proportional to the fourth power of the wavelength:
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This implies that shorter wavelengths (blue and violet) are scattered much more than longer
wavelengths (red and orange).



4 4. Hypothesis

If sunlight enters Earth’s atmosphere and interacts with small gas molecules, then shorter
wavelengths (blue and violet) will scatter more than longer wavelengths, causing the sky to
appear predominantly blue.

5 5. Experiment

To simulate this, laboratory experiments can recreate atmospheric conditions using gas-

filled chambers. A beam of white light is directed through the chamber, and sensors detect

scattered light at different angles. The spectral distribution of scattered light is recorded.
Control Variables: gas type, pressure, and light source.

Measured Variables: intensity of scattered light at various wavelengths.

6 6. Data Analysis

Experimental data and atmospheric models confirm that:
e Scattering intensity increases dramatically at shorter wavelengths.
e Violet light (~ 400 nm) is scattered even more than blue (~ 450 nm), but:

— Human eyes are more sensitive to blue than violet.

— Some violet light is absorbed by the upper atmosphere (especially by ozone).

Therefore, the net result of scattering, eye sensitivity, and atmospheric filtering leads to
the perception of a blue sky.

7 7. Conclusion

The sky appears blue due to Rayleigh scattering of sunlight by molecules in Earth’s atmo-
sphere. Although violet light is scattered more strongly, our eyes are less sensitive to it, and
it is partially absorbed by the atmosphere. The scattered blue light reaches our eyes from
all directions, giving the sky its blue color.

8 8. Communication of Results

This result is supported by:
e Peer-reviewed atmospheric physics (Rayleigh, 1871)
e NASA Earth Observatory and NOAA educational resources

e Standard physics textbooks and scientific visualizations



9 9. Further Inquiry

Future questions might include:
e Why do sunsets appear red?
e How does pollution affect sky color?

e What does the sky look like on other planets with different atmospheres?
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