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Viewing Additive and 
Subtractive Spectra 
through a Prism 
BY STANLEY J. MICKLAVZINA 

While at a physics demonstration 
show held at the 1996 national 

summer meeting of the American 
Association of Physics Teachers 
(AAPT), I demonstrated a way to 
view spectral colors and their com
pliments with a prism. I was sur
prised by the large number of scien
tists that had never seen this way of 
observing the complementary spec
trum. Like Newton1 and Goethe,2 

you can make a wonderful study of 
the properties of color using a prism 
and two sheets of black and white 
paper. (If you cannot buy or salvage 
a prism locally, you can purchase 
them from science supply compa
nies such as Arbor Scientific or 
Edmund Scientific. An equilateral 
prism will cost between $7 and $15). 

Viewing spectrum colors 
through a prism is tricky for some 
people since to see the spectrum 
you must view an object that is off 
to the side of the direction you are 
facing. Hold the prism close to your 
eye and slowly rotate it until you see 
the spectral colors that accompany 
the borders of objects with different 
colors. The fact that the colors 
appear on the borders was impor
tant to Goethe since color is seen as 
arising from the "deeds and suffer
ings" of light with darkness.3 

Once you have mastered seeing 
spectral colors with a prism, place a 
half sheet of white paper centered 
on a whole sheet of black paper. 
Place the black and white paper 
combination on a table about 0.5 m 

away. View the white and 
black edges through the 
prism and notice the blue 
cool colors that overlap the 
black surface at one black 
and white edge, and the 
warm red colors that overlap 
the white surface at the other 
black and white edge. It is 
interesting that the colors from the 
two boundaries almost give you the 
complete color spectrum. The color 
green, however, is missing. Place the 
second piece of black paper on top 
of the white paper and slowly bring 
the two black pieces together form
ing a narrow white slit. As the slit 
becomes narrower, the color green 
will appear and you now observe 
Newton's additive color spectrum. 

Newton's spectrum is not that 
surprising. In fact, it is totally 
expected. The surprise is the second 
part of the experiment. Place a half 
sheet of black paper on top of a 
whole sheet of white (see Fig. la) 
and again observe the boundary col
ors (see Fig. lb). Place the second 
sheet of white paper on top of the 
black and bring the two white sheets 
closer together until you have a nar
row black slit. The color magenta 
appears in the center of this subtrac
tive spectra, which is complemen
tary to the green color. Cyan and 
yellow, the compliments of red and 
blue, are also visible. 

Complementary colors, colors 
that add to white or subtract to 
black, can be simultaneously 

observed by cutting some slits and 
mounting them onto the sheets of 
paper. Cut rectangular slits, one 
white and one black, approximately 
10 cm long and 3 mm wide. Cover 
one half of the black paper with 
white paper and mount the white 
slit in the middle of the black sec
tion as shown in Figure 2a. Attach 
the white paper and white slit to the 
black paper with glue stick. View 
the additive color spectrum through 
the prism. Once you have success
fully accomplished viewing the 
additive color spectrum through the 
prism, glue the black slit on the 
white paper directly below the white 
slit as shown in Figure 2b. View the 
slits through the prism as before 
and notice that you now have the 
rainbow with its compliments (see 
Figs. 3a and 3b). When showing this 
demonstration to other people, I 
suggest you first cover the black slit 
and show the additive color spec
trum, then uncover the black slit to 
view the spectrum with its compli
ments. As a final exercise, notice 
that the green and magenta colors 
will disappear as you bring the 
prism closer to the slits. In effect, 
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spectrum. 
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what you are doing is making the 
slits wider as the paper is drawn 
closer to your eye and you revisit 
the wide slit spectra observations 
made in the previous paragraphs. 

The observations and methods 
described above are not new, just 
revisited. I encourage readers to 
check out the references at the end 
of this article and have fun reopen
ing a world of colorful observation 
with a prism. 

I would like to thank Mona 
Bronson for playing with prisms 
and paper at a social barbecue, and 
Geoffrey Robb, a Waldorf High 
School teacher in Eugene, Ore., for 
his assistance with reference materi
als. 
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Figure 1. (a) A half sheet of black paper mounted on a white sheet. 
(b) A photo taken through a prism of the black and white paper combination. 

Notice the colors that appear on the black and white edges. 

Figure 2. (a) A white slit and a half sheet of white paper mounted on black paper. 
(b) The black slit is mounted directly below the white slit. 

Figure 3. (a) A far view of the prism and slits. Notice that the prism is off to one side of the slits. 
(b) A photo of the slits taken through the prism. The additive colors come from the white slit and 

the complementary subtractive colors come from the black slit. 
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