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In physics, a wave is defined as the transport of disturbances in space. The waves can be acoustic (sounds), 

light (light), radio, and others. Even, the waves of the sea can be considered waves. The waves generally 

move (propagate) following a sinusoidal pattern (Figure 1), in which B is considered a trough, C a crest, and 

the distance between two crests is the so-called wavelength. 

 

Figure 1. Displacement of a sine wave. 

 

Related to the waves, diffraction is a phenomenon that is based on the deviation of the waves when crossing 

a slit (Figure 2). Diffraction is a general phenomenon for waves, occurs in sound waves, waves on the surface 

of a fluid (sea waves), and electromagnetic waves (such as visible light and radio waves). 

 

Figure 2. Interactions of waves with matter, including diffraction. 

 

An example of very noticeable diffraction occurs when the collimated (narrow) beam of a laser beam passes 

through a slit and diverges in a beam of greater amplitude. Not only that: when the distance between the 

holes in the slit approaches the wavelength of the beam, the diffraction of the light will produce a 

characteristic pattern, which will depend both on the distance and on the way in which the holes in the slit 

are arranged, since this will define the angle at which the wave will deviate. Figure 3 (left) shows 

schematically the passage of a ray of light through slits, and to the right is observed in the photograph the 

pattern that produces the phenomenon of diffraction upon reaching a surface (for example a wall located a 

few meters from the crack). 



       

 

Figure 3. Left: scheme of the device used to produce the diffraction of a laser beam through a slit. Right: 

photograph of the diffraction phenomenon projected onto a nearby surface. 

 

It is possible to generate diffraction patterns by making prints on transparencies with a homemade printer 

(ink-jet or laser of good resolution). The density of the printed lines should be about 6 lines per millimeter, 

therefore the white space between the lines will be about 0.1 mm, since the lines have a given thickness 

depending on the width of the lines in the design made, and in cases where we print very small characters 

(font size 6 or smaller), it will depend primarily on the resolution of the printer. That is, however thin we 

draw the lines of a character, the printer "decides" the thickness of the lines according to their resolution 

(given in points per unit area). Figure 4 shows the printed character patterns for repetitions of the E, L, and 

T characters. 

                            

              



                           

 

Figure 4. Left: repetition of characters as they are observed in the design program used (letters E, L and T). 

Right: photographs taken with a microscope showing how the characters printed by a laser printer look with 

the following densities: E: 4 lines/mm vertical, 8 lines/mm horizontal; L: 8 lines/mm vertical, 3 lines/mm 

horizontal; T: 5 lines/mm vertical, 4 lines/mm horizontal. 

 

This methodology can be repeated with all the characters of the alphabet. The question we have then to 

answer is: what will be the diffraction patterns that will occur when a laser beam passes through these 

alphabetic slits? Or what is the same: what will be the process of translating the letters E, L or T to an 

arrangement of points of light? In Figure 5, the patterns produced by using the device of Figure 3 with the 

character patterns printed as slits are observed. 

 

 

 

 

 

 

 

 

Figure 5. Diffraction patterns obtained by passing a red or green laser beam through the printed patterns of the letters 

E, L and T. From left to right: E red, L red, T red, T green. 

 

By finishing the process, we can create a text with these characters. For example, the text "LET TELL", and translate it 

into a diffraction pattern. As each pattern will be formed with a characteristic arrangement dependent on the 

distances and the shape of the holes in the slit, each character will have a characteristic pattern, and therefore the 

translation is univocal. Like translations from one language to another, it will have some flexibility, which will depend 

on the distance between the slit and the projection screen (a factor that will increase the distance between luminous 

points but will not change its distribution on the surface), or it will depend on other factors such as the color of the 

laser beam - and therefore its wavelength -. Figure 6 shows the complete translation process for "LET TELL". 

 

 

 

 



 

 

  

 

Figure 6. Visualization of the translation process of the “LET TELL” text. First, the patterns of each letter are drawn, 

which are printed at the appropriate resolution (in lines/mm), obtaining a diffraction network. Finally a laser beam is 

passed through the printed patterns, photographing the patterns obtained on a flat surface (screen) located at a 

distance of a few meters from the diffraction grating. 


