How long does a day last on Earth?
The length of day in a given location on Earth depends on the season (more precisely on the Earth’s position on it’s orbit around the Sun) and the latitude. It is often claimed that the day on the equator often lasts 12 hours (look at Table 1). However it is just an approximation. In reality it is a bit longer. Why?
There are to main reasons for this:
1. [image: ]The Sun on the sky is not a point, it’s angular size is a bit larger than 30’ (30 angular minutes)[footnoteRef:1]. This is why if we assume, that the day begins when the top edge of the Sun emerges from underneath the horizon, and it ends when the top edge disappears underneath the horizon, then the day on the equator will be a tiny bit longer than the night. The same rule applies during the vernal and autumnal equinoxes. [1:  During the day it varies between 31’31” and 32’35”] 


Picture 1. Angular size of an object is the angle between the extreme rays of the observed object, that is created in the observer’s eye. Of course the picture is very schematic, because in reality the distance between the object and the observer is always much larger. This is why the angular size is often measured in angular minutes ( ‘ ) or seconds ( “ ). For example, the Moon’s angular size, as well as the Sun’s, is about 30’ (30 angular minutes). The Sun, although it is about 400 times larger than the Moon is also about 400 times further from the Earth than the Moon. This is why we can observe from Earth the coincidental similarity between their angular sizes. Thanks to this placement of Sun and Moon in space we can observe Sun eclipses from Earth’s surface.

2. Earth’s atmosphere skews Sun rays. This phenomenon is called refraction[footnoteRef:2]. In effect the Sun can be seen above the horizon around 2 minutes earlier and it disappears underneath it 2 minutes later, which means that the day is a few minutes longer due to the fact the Earth is surrounded with an atmosphere. [2:  To be more precise this phenomenon depends on the temperature and atmospheric pressure occurring in any given moment on the light rays’ way] 

Both of those effects make our days a bit longer. To compare which effect it is try comparing numbers contained by the Table 1 with Picture 2.
Using Table 1 try to determine how long can a day last during the equinoxes and solstices in your town. Compare your results to the Picture 2, or a specific number found on the website:
http://www.solartopo.com/daylength.htm (where you just have to input the date and pick town)

	Northern Hemisphere of the Earth - duration of the day

	Latitude [deg]
	Spring Equinox
close to March 21
	Summer solstice
close to June 21
	Autumn Equinox close to Sep. 21
	Winter solstice close to Dec. 21

	90
	12 hours
	6 months
	12 hours
	0

	80
	12 hours
	4 months
	12 hours
	0

	70
	12 hours
	2 months
	12 hours
	0

	60
	12 hours
	18h 27m
	12 hours
	5h 33m

	50
	12 hours
	16h 18m
	12 hours
	7h 42m

	40
	12 hours
	14h 52m
	12 hours
	9h 08m

	30
	12 hours
	13h 56m
	12 hours
	10h 04m

	20
	12 hours
	13h 12m
	12 hours
	10h 48m

	10
	12 hours
	[bookmark: _GoBack]12h 35m
	12 hours
	11h 35m

	0
	12 hours
	12 hours
	12 hours
	12 hours

	Your city
	
	
	
	




Table 1. The length of day if we assumed that the Sun is a point and if the light refraction didn’t exist in the atmosphere. Of course we are assuming the ideal situation where the Earth’s surface is smooth and nothing covers the horizon.

[image: ]
https://en.wikipedia.org/wiki/Daytime
Picture 2. Map representing how the length of day depends on latitude (vertical axis) and the day of a year (season). In this picture the size of the Sun and light refraction in Earth’s atmosphere are already included, which can be noticed by looking at what happens during the year and in different latitudes during the vernal and autumnal equinoxes.
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