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We present a simple and cheap experimental setup 
that clearly shows how the colors of the white light 
spectrum after passing a prism do not recombine 

when emerging from an identical second prism, as it is still 
found in many references. 

Claims of recombination of white light after passing 
through two (identical) prisms properly disposed (Fig. 1) 
appear recurrently and ubiquitously as a (true) optics dem-
onstration in many places: textbooks,1,2 journal articles,3,4 
worksheets,5 lecture demo facilities,6 catalogs,7 and collec-
tions of scientific instruments.8 However, this recombination 
is impossible if only two identical prisms are used,9-11 as can 
easily be checked by applying Snell’s law to rays that enter and 
exit the faces of the two prisms, since the rays corresponding 
to each color emerge parallel to each other. A simpler way 

to reach the same conclusion is by invoking the well-known 
result that rays incident on and emerging from a transparent 
rectangular slab are parallel.12,13

It is possible to perceive the recombination of white light 
that has been initially decomposed by a prism by using more 
elaborate optical setups than the one (see Fig. 1) criticized in 
this note, including setups based on the use of a converging 
lens, 4,14 mirrors,4,15 or more than two prisms.10,11 Also, white 
light can be perceived by hindering the capacity of the eye to 
resolve individually the spectral colors, either by their rapid 
motion4 or by collecting them in a very narrow band.16 

By means of the simple setup presented in this note, it can 
clearly be shown how colored rays emerge parallel from the 
second prism after entering collinearly on the first.

The materials needed for the experiment are three laser 
pointers (red, green, and blue: RGB) and two prisms whose 
height is a little bit larger than the distance between the upper 
and the lower stacked pointers as described below. We have 
prepared hollow prisms by gluing three pieces of glass over a 
base. These prisms must be filled with the same liquid (liquids 
of different refractive index can be used). A laboratory stand 
is used for holding the three lasers, stacked on each other. This 
experimental setup appears in Fig. 2.

In order to do the experiment, the three lasers must be well 
arranged (as shown in the right panel of Fig. 2), which can be 
done by checking that the spots produced on the screen are 
vertically aligned, as illustrated in Fig. 3.

Fig. 1. Representative wrong pictures used to illustrate 
the decomposition of white light by a prism and its sub-
sequent recombination through another prism. 

Fig. 2. Materials needed to prepare the experiment: two hollow 
prisms, some liquid, a screen, and three laser pointers (red, 
green, and blue) stacked by means of a laboratory stand. Right 
figure shows the details of the pointers stacking.
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this false demo still subsists. In fact (and probably worse) 
there are some references3,8 that attribute this experiment to 
Isaac Newton, which is a topic that deserves a more detailed 
study (out of the scope of the present work) by reviewing 
Newton’s works on the spectral constituents of white light of 
light.17-19 Historical comments on his experiments can be 
found in references.20-25

We believe that the persistence of this demo in the collec-
tions of optics demonstrations is a matter of practical nature. 
When working with a beam of white light, which is not a 
proper ray but has a finite width (so it can be considered as 
a superposition of white rays), the light that after exiting the 
second prism is projected on a screen seems white due to 
overlapping of colors dispersed from different white rays. 
But an attentive observer can perceive how this “recombined 
white spot” turns reddish and bluish at the edges.26,27

By adding to the hollow prisms a liquid with a large index 
of refraction (water is the first option, but other liquids can 
also be used), light is dispersed, as can be seen in Fig. 4. No-
tice how the spots corresponding to the shorter wavelengths 
deviate more. By placing the second filled prism in the path of 
the rays after the first one, it is clearly seen that the RGB spots 
(i.e., the colored rays) do not appear aligned anymore. This 
misalignment is more noticeable the greater the separation 
between both prisms.

This demo is more spectacular when it is performed in a 
dark room where some smoke has been added, in order to 
enhance the visibility of the colored rays. In this manner the 
ray paths can be seen by the students, as Fig. 5 beautifully il-
lustrates.

Therefore, the claimed recombination of white light by 
using only two prisms is impossible. But one can wonder why 

Fig. 4. When the red, blue, and green (RGB) colors are 
dispersed through the filled prism, their spots no longer 
appear aligned on the screen. 

Fig. 5. The white ray entering the prism from the left is actually made of three different rays: red, green, and blue (each one from a dif-
ferent laser pointer stacked vertically one over the other). Each color is deviated differently by the first prism, but they emerge parallel 
when leaving the second prism. 

Fig. 3. Vertical collinearity of the three colored (RGB) spots projected 
on the screen is used to check that the three lasers are properly 
stacked on the same vertical.
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