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FYI: Breaking Up Light with a Diffraction Grating
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1. Read FYI: Breaking Up Light with a Diffraction Grating
As you read use the spaces below to write down any information you find especially interesting. Also define
the bold terms used in the text. If you run across any other words that you don’t know the meaning of,
write those down and ask your teacher to help you with them.
Word/Term
Refraction
Diffraction
Diffraction
Grating
Spectroscope

Spectroscopy

Micrometer
Nanometer
Angstrom

Definition
Light spreads out (bends, changes direction) when entering a new substance. This is
called refraction. What changes about the light that causes it to refract or bend?
Diffraction is also a bending or spreading out of light. What’s the cause of diffraction?

A diffraction grating is typically a ________sheet of glass or plastic with thousands of
closely spaced _____________ lines ____________ onto its surface.
What are spectroscopes used to measure about the colors of light?
By using spectroscopy—interpreting the pattern and brightness of wavelengths present
in an objects spectrum—astronomers can learn at least 3 things about an object. What
are the three?
How much of a meter is a micrometer?
How much of a meter is a nanometer?
How much of a meter is an Angstrom?

Extra space for
additional words
or interesting
information.

1. In what ways are prisms and diffraction gratings similar?

2. What do astronomers learn by using diffraction gratings?
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Breaking Up Light with a
Diffraction Grating
In 1666 (published in 1704), Sir Isaac
Newton discovered that a thin beam of
sunlight will produce a color spectrum (like
a rainbow) when passed through a prism.
Light travels more slowly in glass than
in air, causing the beam of light to bend
when it enters the glass. Moreover, each
wavelength travels at a slightly different
speed in the glass, such that each color is
bent by a different amount. This has the
effect of spreading out the light so that
each color can be viewed individually.
This process is called refraction.
Astronomers use devices called diffraction
gratings to produce the same spreading effect
through the process of diffraction. Diffraction
is the bending and spreading of waves as
they pass by an obstruction or through a gap.
A diffraction grating is typically a thin sheet
of glass or plastic with hundred to thousands
of closely spaced parallel lines etched onto its
surface. The space between the lines and the
wavelength of light determine how much the
light is bent as it passes through the grating.
The angle by which each color of light is bent
is directly proportional to the wavelength.
This means that longer wavelengths are bent
more than shorter wavelengths are.
A spectroscope uses a diffraction grating
to spread out white light into its component
colors while also providing a ruler to
determine the corresponding wavelengths for
each color. This is the instrument astronomers
use to decode the hidden messages carried
by the light from distant objects. By using
the technique of spectroscopy—interpreting
the pattern and brightness of wavelengths
present in an object’s spectrum—astronomers
can learn about the color, temperature, and
chemical composition of that object.

Figure 4-7: Drawing showing white light passing through
a prism and breaking into colors

Figure 4-8: The grooves in a CD can diffract light

Unit 4: Investigating Tools of Astronomy Investigating Astronomy

255

Investigating Stars

Name:

Block:

Figure 4-9: Image of a continuous spectrum as seen through a spectroscope

A Word About Units
When studying light and spectra of objects on Earth such as light bulbs, as well as objects
in the sky such as stars, you will encounter various units for expressing the wavelengths
of light. They may include meters (m), micrometers (µ or µm), nanometers (nm), and
angstroms (Å). The prefix micro is one-millionth (10-6), nano is one-billionth (10-9), and
angstrom is one ten-millionth (10-10) of the base unit, which in this case is meters. Visible
wavelengths are usually expressed in nanometers or angstroms, infrared wavelengths
in microns, and other bands of the electromagnetic spectrum, like radio wavelengths, in
millimeters, centimeters, or meters.

Checking In
1. In what ways are prisms and diffraction gratings similar?
2. What do astronomers learn by using diffraction gratings?
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