
Reading: The Equator, the Midnight Sun, and the Analemma
Day and Night at the Equator
In the Southern Hemisphere, the days are longest in December, and summer
begins. In the Northern Hemisphere, the days are longest in June, and this is
when summer begins. But what about in between? When is summer at the
equator, exactly in the middle?

In most places near the equator, summer and winter don’t really mean
anything. No matter the time of year, you can expect temperatures to hover in
the high 70s to low 90s. And whether it is June or December or any month in
between, these areas receive about 12 hours of sunlight and 12 hours of
darkness in a day.

The North Pole of Earth tilts toward the Sun in summer and away from the Sun
in winter. This means that there will be a big difference in how much energy a
place near the North Pole gets from the Sun as Earth moves in its orbit around
the Sun. But the angle of sunlight at the equator never changes much. Sunlight
is always direct, and the Sun is always high in the sky at midday for someone
near the equator.

The Midnight Sun
If the days and nights are equal all year round near the equator, what
do you think happens at the North and South Poles?

As you move further north from the equator, the nights become
shorter and days become longer and longer until they stretch for
over 24-hours, weeks, or even months! When the day is so long that
we can see the Sun at midnight, we call it the midnight Sun.

From March 21 to September 23, the Sun is visible 24 hours a day at
the North Pole. That’s six months of daylight! As a person moves
southward from the North Pole, the number of days of continuous sunshine decreases until they leave the
Arctic Circle. Parts of Scandinavia, Russia, Alaska, Canada, and Greenland are within the Arctic Circle, so they
experience the midnight Sun for part of the year.

The midnight Sun occurs in the Northern Hemisphere when the
North Pole of Earth tilts toward the Sun in summer. The opposite is
true of the South Pole. When people close to the North Pole are
experiencing the midnight Sun, people in Antarctica are
experiencing up to six months of darkness, without seeing the Sun
at all. Then the pattern switches, and the people close to the North
Pole will see six months of darkness, while at the South Pole the
midnight Sun is seen from September 23 to March 21. The tilting of
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Earth's axis, together with the curvature of Earth’s surface and the orbit of Earth about the Sun, also causes
the seasons.

The Analemma
The Sun’s path through the sky changes over a year.
What do you think would happen if you took a photo of
the Sun every day at the exact same time of day? What
would you see?

When photographers take a photo of the Sun at regular
intervals, for example, every two weeks at the same time
of day, for a year and combine the images, they get a
shape called an analemma, which looks like a figure 8.
You might expect that at certain times throughout the
year the Sun's position would move higher and lower.
This is because the North Pole of Earth tilts toward the
Sun in our summer, and away from the Sun in our winter,
affecting the apparent height of the Sun in the sky. But
the anelemma shows us that the apparent position of the
Sun not only varies higher and lower as you would expect
with the change of the seasons, but also slightly east and
west.

This motion is due to the fact that Earth travels around
the Sun in an ellipse. If Earth were to orbit the sun in a circle, Earth's speed around the Sun would be
constant. However, because Earth's orbit is elliptical, the speed of Earth varies throughout the year. The
speed of Earth is fastest when it is closest to the sun, in January, and slowest when it is farthest away from the
Sun, in July. This change in speed means that the Sun will be slightly ahead of schedule in the sky sometimes
(further to the west), and slightly behind schedule in the sky other times (further to the east). This pattern,
combined with the changes in the apparent height of the Sun in the sky, explain the analemma shape we see
when we photograph the Sun every day.
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