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Abstract
During a normal day, the intensity of sunlight, as a vector, is measured. By calculating variation of angle between 

sun’s ray and surface of the earth, angular velocity of the Earth’s rotation at different time intervals is determined. 
This angular velocity is not unchanging and traces back to the variations in intensity of light emanating from the Sun.
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these collected data were used to calculate the angular velocity of 
the Erath. The day was a clear, dust-free cloudless one which was 
ideal for our measurements. It was expected then that any change in 
the radiation with the time of the day is attributed to the change of 
angle between sun’s rays and earth’s axis. Figure 2 shows the variation 
of sun’s radiation, taken hourly, and the curve clearly peaks at 12:30 
which indicates recording of maximum radiation. At this point, the 
sunlight makes 0º angle with earth’s axis. As we descend from the 
peak, the recorded radiation decreases as expected. Let’s represent the 
luminosity at any time by a vector ( I) and that at noon by I0(vectors 
2 and 1 in Figure 3 respectively). The luminosity’s vector (I) makes an 
angle θ with 1. And θ can be calculated using the following equation:

Keywords: Angular velocity; Earth; Rotation; Luminosity;
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Introduction
Students learn from physics textbooks on Sun and solar system that 

the Sun is an ebullient oven which via nuclear fusion produces light and 
heat. This radiation provides heat to our planet and the solar system [1]. 
We know that producing light and heat is not an unchanging process 
but is both completely non-linear and unpredictable [2].

Our planet, Earth, spins or rotates about its axis and at the same 
time rotates around the Sun, as other planets in the solar system do. 
The rotation around the Sun is on an elliptical path. One can easily 
calculate period of the angular velocity of the Earth’s rotation by 
measuring lengths of a day and a year and then determine period of 
revolution around the Sun. The period of rotation of the Earth is about 
23 hours, 56 minutes and 4.09 seconds, and one can calculate angular 
velocity by using this well-known relation:  

2πω =
T

               (1)

Where T is the period of rotation and π ≈ 3.14.Therefore, angular 
velocity of the Earth (ω) can be calculated and it turns out to be 7.29 × 
10-5 rad/s [2]. It is obvious that the Sun rises from east and sets in the
west. The intensity of its light starts to build up from early morning,
reaching maximum at noon, then begins to decrease in strength as day
goes by. Evidently, the angle of incidence of sunlight and the earth’s
surface changes during the day. In a cloudless dust-free day, one can
measure the change in this angle by measuring the variations in the
sunlight intensity. This can be done through using:

θω ∆
=
∆T

  (2)

Where ∆θ is the change in the sun’s angle of incidence and ∆t is 
the time of this change. Equations (1) and (2) are usually expected to 
produce same results. But this is not so as the intensity of the sunlight 
and it is not constant. We can, in each time interval, observe a difference 
between semi-theoretical and full experimental result. We have, in each 
time interval, a different angular velocity. This can be traced back to 
variations in sunlight due to its perpetual internal nuclear activities. 

In this research, we present our measurements of the intensity of the 
sunlight in Sulaimani city having coordinates (35°33′26″N 45°26′08″E). 
These are performed on January the 6th 2015 using a normal Lux-meter 
(Figure 1). We also present how to use our measurements to deduce the 
variations in the Sun’s corona.

Results and Discussion
We conducted our measurements on the variations of the intensity 

of sunlight in the city of Sulaimani on 6th of January of 2015.Then 

Figure 1: Lux-Meter.
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Figure 4 shows the variation of luminosity with angle on 6th 
January 2015 and it is clear that the trend of our data follows a Gaussian 
distribution. We started our observation from 08:00 to 16:30 and these 
correspond to angles from -72.3ºto +72º. We mentioned earlier that 
the angular velocity of Earth is the ratio of changes in angle to that of 
time. This ratio should remain the same if the rate of Sun’s radiation 
is invariable. But Figure 5 shows noticeably that the measured angular 
velocity of the earth varies with time. This angular velocity fluctuates 
between -7% to + 4%Rad/s from the standard value.

The angular velocity of Earth is not constant due to the annual 
fluctuations in the earth’s gravitational constant. This and Chandler 
period, the drift of geomagnetic field, cause earthquakes, fluctuations 
in the circulation of the atmosphere and other geophysical phenomena 
[4,5]. In consideration of the large scale of the solar system, all of the 
Earth’s related fluctuations can be ignored. The variation of angular 
velocity of earth, according to our measurements, relates to the change 
in the luminosity of the sunlight. We know the radiation of the sun 
cannot be constant and when we calculate angular velocity of the earth 
by measuring the Sun’s luminosity this error creeps in our calculations 
[6]. We can relate the majority of these fluctuations to the variation in 
the intensity of light coming from sun’s corona.
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Figure 2: Variation of sunlight intensity with time from 08:00 to 16.30.

Figure 3: 1 represents intensity vector at noon (maximum value) while 2 is 
intensity vector at any other time.
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Figure 4: Variation of sunlight intensity with angle of incidence between 
Sun’s ray and earth axis.
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Figure 5: Variation of measured angular velocity with time. Citation: Hossieni H, Jabar MAF, Burhan M, Abdulqadr IH, Jaza ZM (2016) A 
Study of Fluctuations in Sun’s Radiation by Measuring Earth’s Angular Velocity. 
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