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Are There 12 Hours of Day & Night on the Equinox?
Physics Holds the Answers to This and Many Other Questions About Earth’s Natural Phenomenon

The word “Equinox” literally means “equal night,” and it marks the two times a year when day and night are equal 
because the sun aligns with the equator, or at least pretty darn close. This year, the Fall Equinox, or autumnal equinox, will 
occur on September 22nd at 9:30 am EST but can occur anytime between September 21st – 24th. Later we will give a 
fuller explanation as to why there are not exactly 12 hours of light and 12-hours of dark on the equinox, but first let’s look 
to physics for some answers, specifically, the Earth’s axial tilt and orbit around the Sun.

The amount of daylight received by the Earth is determined by the Earth’s orbit and the Earth’s axial tilt in relation to 
the Sun. The Earth rotates on a north and south axis that is tilted 23.5°. This tilt means that as the Earth orbits the Sun, light 
and radiation are dispersed unevenly across the planet’s surface, except during the equinox when the Earth’s tilt aligns 
perfectly with the Sun. Without these constants (Earth’s tilt, orbit, and rotation) the field of physics as we know it would look 
very different. After all, from physics we have our understanding of the atmosphere, light refraction, and the seasons: all 
concepts important to understanding the Equinox.

 It is a common misunderstanding that the seasons are based on Earth’s proximity to the Sun, when, in fact, the 
changing seasons are due to the Earth’s tilt or axis. The Earth is closest to the Sun in January and farthest in June; but 
the Earth’s tilt means the Northern Hemisphere experiences winter during this time, while the Southern Hemisphere is 
experiencing summer. The Earth’s tilt and orbit combine to give us changing seasons, and the Spring and Fall Equinoxes 
mark the half-way-point between those changes. Check out the diagram below to see how the Earth’s orbit and axial tilt 
determine the twice-yearly Solstices and Equinoxes.    

The reason an Equinox does not have exactly 12 hours of light and 12 hours of dark is due in part to our definitions of 
sunrise/sunset and the way Earth’s atmosphere refracts light. From a technical standpoint, sunrise is the exact moment the 
upper edge of the sun’s disk is visible above the Earth’s horizon, not when the center of the Sun can be seen. Likewise, 
sunset refers to the exact moment when the Sun’s upper edge disappears below the horizon. Therefore, the time it takes 
for the sun to fully rise or set is added to the day and subtracted from the night, causing day to be a few minutes longer 
than night. But the laws of physics, and light refraction also play a role. The Earth’s atmosphere acts like a giant spherical 
lens, refracting light waves from the Sun. As a result, objects near the horizon appear higher than they actually are. For 
example, the Sun appears to rise sooner and set later than it actually does.  This refraction, or bending of the light, means 
that every sunrise and sunset you see is partially an optical illusion!

You can recreate this light refraction illusion in an experiment of your own design. Try using a pair of eyeglasses or 
drinking glasses to represent the Earth’s atmosphere and see how you can use them to make light bend and refract.   


