
THE LIGHT TOUCH 

Looking at light sources 

Editor's note: Take time out from 
technical papers and Society news for 
"The light touch," a fresh Optics & 
Photonics News column meant to be 
shared with students and children of 
all ages. 

White light is made up of all the 
colors of the rainbow, but all 

white light does not contain the same 
mixture of the colors. You can see this 
when you look at the same colors un
der different lights. Some colors that 
look well matched in sunlight may 
not match under a fluorescent light, 
and may also look different under an 
ordinary incandescent bulb. Many 
people never notice the differences, 
but they are important enough that 
many photographic films are made 
specifically for either sunlight or light 
from manmade lamps. 

The differences among white lights 
stem from how the light is made. Ob
jects like the sun and incandescent 
bulbs emit light because they are hot 
and they radiate energy to the envi
ronment as light at a broad range of 
wavelengths. Many other light 
sources contain materials that emit 
most of their light at only a few wave
lengths. Some types of lamps, such as 
fluorescent lamps and mercury vapor 
street lamps, are designed to look 
white to the eye; other light sources, 
such as lasers and the yellow-orange 
low-pressure sodium lamps used on 
some highways, look colored because 
they emit at only a few wavelengths. 

You can study light sources by 
spreading their light out into a band 

of color called the spectrum. One way 
to see the spectrum is with a prism—a 
triangular slab of glass. Another way 
is with a diffraction grating—a set of 
closely spaced parallel lines that scat
ter light so the colors go at different 
angles. Most people don't have 
prisms or diffraction gratings lying 
about the house, but you can use cut 
glass pieces from a chandelier as 
prisms. Compact discs can act as dif
fraction gratings, but they distort the 
spectrum a little (Fig. 1), because their 
lines are curved rather than straight. 

Rainbows in CDs 
Rainbow spectra are easy to see 

with compact discs, if you have a 
bright light source. Tilt the disc back 
and forth until you see the brightest 
colors; they are not at the point where 
the shiny part of the disc reflects the 
white light directly to your eye. (Re
member to never look directly at the 

sun, even in a mirror surface.) You 
will see the spectrum more clearly if 
you are far from the light—for exam
ple, across the room from a fluores
cent bulb, not next to it. If you can't 
get far away, make the light look 
small by cutting a small hole in a 
piece of cardboard you hold between 
the disc and the light. The spectrum is 
easiest to see if you use the side of the 
disc without any printing. 

The spectrum of the sun or an in
candescent bulb is continuous and 
contains the colors from violet and 
blue through to red. If you compare 
the two spectrums carefully, you can 
see that sunlight has more blue light 
and the bulb emits more red light. 
That is because the sun is about twice 
as hot as the filament in an incandes
cent bulb, so it emits more energy at 
the more energetic blue and violet 
wavelengths. The cooler incandescent 
bulb emits more light at longer red 
wavelengths, but most of its energy is 

FIGURE 1. The spectrum as shown on a compact disc. 
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in the invisible infrared part of the 
spectrum—which is why incandes
cent bulbs do not use energy efficient
ly. Objects that glow red hot, like 
coils on an electric heater or burners 
on an electric stove, actually are even 
cooler than an incandescent bulb fila
ment; the light looks red because the 
objects are not hot enough to emit 
shorter wavelengths. 

Colors in street lights 
If your neighborhood has white 

street lights, go outside at night and 
look at their light. If they are mercury 
vapor lights, you will see brights lines 
in the red, yellow, green, and violet 
parts of the spectrum, which combine 
to look white to your eyes. There are 
other types that contain both mercury 
and sodium, which look more yellow 
or red to the eye and contain more 
colors. 

Fluorescent lights work differently. 
Electricity makes gases inside the tube 
emit ultraviolet l ight, which has 
wavelengths shorter than your eyes 
can see. The ultraviolet light strikes a 
coating on the inside of the tube, 
called a phosphor, and makes it emit 
visible light. The spectrum of a fluo
rescent light contains all the colors of 
the rainbow, but if you look closely 
you can see a few bright bands, in
cluding one in the yellow-green and 
one in the blue-violet. You may see 
those bright bands as colored images 
of the fluorescent tube on a bright 
background. 

Look at other kinds of lights and 
you will see other things. Some col
ored lights actually contain other col
ors. Most Christmas tree lights, for 
example, are incandescent bulbs 
made with colored or coated glass 
that blocks some colors emitted by 
the filament. Look at the green bulb, 
and you are likely to see faint yellow 
and blue tails; look at a red bulb, and 
you probably will see some yellow. 
However, many small red lights used 

to indicate that electronic equipment 
is working are red light-emitting di
odes (LEDs) that emit only red light. 
Candles and many other flames are 
yellow because they contain sodium 

atoms, which emit yellow-orange 
light when heated. That's why the 
flames on a gas stove turn yellow if 
something has been spilled on the 
burner. 
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