
The Color Black  
PAUL G. HEWITT

As science people we like to say that 
black is not a color—black is the 
absence of light. But try telling 

that to a paint specialist when you buy 
a can of black paint! Similarly, science 
people say that white is not a color unto 
itself but the combination of the colors 
that make up the rainbow. However, if 
the paint specialist doesn’t have white 
paint, please don’t request that the colors 
red through violet be mixed! The mixing 
rules for pigments and lights are very dif-
ferent. In the painter’s world, black and 
white are legitimate colors.

Black—the absence of light
Roger King at City College of San Fran-
cisco contrasts black and white with his 

“light box” (Figure 1a). Students see the 
hole in the wooden box as black, which 
suggests a black interior. But is it black 
inside? Roger then opens the top (Fig-
ure 1b) to show that the inside of the 
box is white. So why does the hole look 
black, when clearly the interior of the 
box is a bright white?

We see why in Figure 2. Light from 
the environment enters the hole in the 
box and is scattered inside by multiple 
reflections in all directions. An important 
feature of light is that a portion of it is al-
ways absorbed by the reflecting surface 
whenever reflection occurs. Reflection of 
light from a surface is never 100 percent; 
light intensity diminishes with each en-
counter with the box’s inner surface. The 

light that does exit the hole is much dim-
mer than the light that entered.

Windows
Other examples of holes that appear 
black are open doorways or windows 
of distant houses in the daytime. Open-
ings appear black because the light 
that enters them is reflected to and fro 
on the inside walls many times, and is 
partly absorbed with each reflection. As 
a result, very little of the light exits the 
openings and travels to our eyes (Fig-
ure 3). Open ends of pipes in a stack and 
the openings to caves all appear black 
as well.

Wet surfaces
You may have noticed that some sur-
faces look darker when they are wet 
than when they are dry. Light rays 
incident on a wet surface undergo re-
peated reflections and absorptions in-
side the transparent wet region, enough 
to darken the net reflected light that 
reaches your eye. 

FIGURE 1

(a) The hole in the box is black. (b) The interior of the box is white! 

FIGURE 2

Light that enters the hole has little 
chance of exiting because most of 
it is absorbed via multiple internal 
reflections. Hence the hole looks 
black. 
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FIGURE 4

If we see something pleasing, our 
pupils automatically increase in 
size. 

FIGURE 5

Super-black plumage that 
contrasts with brightly colored 
feathers of male superb birds of 
paradise impresses their female 
counterparts during courtship. 

Eyes 
We don’t have to look far to see some-
thing very black. Eyes of various colors, 
whether brown, blue, or any other color, 
all have black pupils. Like the hole in the 
box of Figure 1, the pupil is an opening. 
Light that enters the pupil is internally 
reflected inside the eye and does not exit 
the pupil, which is why it appears black. 
An exception occurs in flash photogra-
phy when pupils appear red. The very 
bright light of a flash is reflected off 
the eye’s inner blood vessels and back 
through the pupil. The wider the pupil, 
the greater is the red effect. To counter-
act this, many cameras send a double 
flash—one to contract the pupil, and the 
other to take the picture. Less red is seen 
through a contracted pupil. 

The iris, the colored part of the eye, 
expands and contracts to regulate the 
size of the pupil, adjusting for changes 
in light intensity. More interestingly, 
the expansion and contraction of the 
pupil is also related to our emotions. If 
we see, smell, taste, or hear something 
pleasing, our pupils automatically in-
crease in size; if we see, smell, taste, 
or hear something repugnant, our pu-

pils automatically contract. Many card 
players have betrayed the value of a 
hand of cards by the size of their pu-
pils. The study of pupil sizes as a func-
tion of attitudes is called pupilometrics. 

The super black feathers of 
birds of paradise 
Birds with black feathers are quite com-
mon. Crows and blackbirds, for exam-

ple, sport feathers that absorb incident 
light and appear quite black. Are there 
feathers that can absorb light perfectly 
and reflect no light? Yes, such are the 
feathers of the male superb bird-of-para-
dise, native to the island of New Guinea 
(Figure 5). Their “super-black” plumage 
absorbs nearly 100 percent of light that 
strikes it. Their black feathers are the 
blackest of all known birds. 

FIGURE 3

Windows of buildings in the daytime are net absorbers of light and look black. At night, when interior lights are on, windows 
are net emitters of light and are brighter than the exterior walls. 
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Feather structure
If you zoom in on a common feather 
with a microscope, each branch of the 
feather appears as a succession of tiny 
flat feathers in fractal-like fashion. 
Under a powerful scanning electron 
microscope, however, the super-black 
feathers of a superb bird-of-paradise 
appear as jagged complex surfaces 
that act as microscopic light traps. 
Rays of light striking these surface 
microstructures repeatedly reflect 
and repeatedly absorb. This scatter-
ing of multiple reflections accounts 

for nearly complete absorption. 
Imagine the interior of Roger King’s 

box in Figure 1 lined with arrays of jag-
ged light absorbers. The blackness of 
the hole would be blacker than normal 
black.

Black has been significant through-
out human history, including in the 
development of inks for writing and 
printing, dyes for fabrics, and, notably, 
pigments for artists. Renoir, the Im-
pressionist painter, declared, “I’ve been 
40 years discovering that the queen of 
all colors was black.” ■

ON THE WEB
Wikipedia: Vogelkop superb bird-of-paradise. 

Lesson # 76, Radiant Energy, www.
hewittdrewit.com.
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