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It can be readily argued and demonstrated that the higher the frequency of an 

electromagnetic wave, the greater the amount of energy its photons can transfer. But what is the 

physical explanation for this behaviour? 

In previous articles, we explained that the mass of photons is constant and that their speed is 

necessarily constant in linear, wave-like, and rotational modes.  

To address the question raised above, we now present an example. The following figures show 

three moving objects that start from the same initial point O with the same constant speed and 

reach the final points, A, B, and C, respectively. 

 

Given that their speeds are identical, the only varying parameter is the distance from the origin 

to the destination, and one may write:  

𝑉 =
𝐿

𝑡
 

Therefore, if three objects move at the same constant speed but along paths of different lengths, 

their arrival times at the destination will differ. 

 In other words, within equal time intervals, when the first moving object reaches its destination, 

the second has reached only halfway, and the third has traversed one-third of its path. Now, 

suppose we have a set of objects that start moving at identical speeds in a regular, periodic 
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manner, such that at fixed time intervals, whenever one object reaches the end of its path, the 

next object on the same path begins its motion. 

In this case, if within a fixed time interval (for instance, six hours), six moving objects reach the 

destination along the OA path, only three along the OB path, and only two along the OC path. 

In practice, the number of objects reaching the destination depends on the length of the path: the 

longer the path, the fewer objects reach the destination; the shorter the path, the more objects 

which arrive. 

Now we notice the figures for electromagnetic waves. Considering the differences in the wave-

like trajectories of photons with different frequencies (such as red, green, and blue spectra), we 

analyse the number of photons that reach the destination for each frequency. The wave-like path 

of the red spectrum is longer than that of the green and blue spectra. Consequently, fewer red-

light photons reach the destination, and it is evident that the amount of energy transferred by the 

red spectrum is less. 

 

The same reasons are achieved when comparing green and blue spectra. Since the motion path 

length of green spectrum is longer than that of blue spectrum, fewer green photons reach the 

destination, and therefore, the energy transferred by green spectrum is less than that transferred 

by the blue one. Accordingly, one may always consider a proportionality, which is defined as 

the ratio of the frequency (or energy) of the given spectrum to the frequency (or energy) of a 

reference spectrum. In this work, green spectrum with a frequency of 600 THz is chosen as the 

reference. 

Thus, for the green spectrum is 𝑛 = 1. Conversely, if a measured value of 𝑛 = 1 is obtained, the 

photon corresponds to the green spectrum. In the same way, if 𝑛 > 1, the spectrum under 

consideration lies toward blue and violet region of the electromagnetic spectrum diagram, 

whereas if 𝑛 < 1, it lies toward yellow and red region. 

In other words, if we close our eyes and expose the palms of our hands to several light beams, 

we can distinguish different types of light based on the differences in perceived energy. Now, if 

a detector is configured to be sensitive to temperature, it becomes possible to identify the colors 

of different light sources based on their thermal response. 
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