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Spectroscopes can separate different
wavelengths of electromagnetic radiation.
Knowing the wavelengths lets you identify a
light source. In class, you used spectroscopes
to identify light sources. Waves of visible
light have wavelengths between 400 and
700 nanometers (nm).

Spectroscopes also let you determine the
chemical composition of the light source.
How can you tell which substances are
creating the light of the Sun or a lightbulb?
When atoms’ energy levels change, they
absorb or give off certain wavelengths of

A 400 500
|

Lithium (Li)
Sodium (Na)
Potassium (K)
Calcium (Ca)
Strontium (Sr)

Barium (Ba)

. sunlight spectru

electromagnetic radiation. The pattern

(spectrum) of wavelengths can identify
different atoms and molecules. These light
spectra can be used to identify the chemical
composition of the light source.

Take Note

Imagine that you used a spectroscope
to look at an unknown lightbulb, and
you observed one thin yellow band of
light at about 590 nm. What conclusion
could you make about the light source?
Use evidence in your response.

600 700
|

800 nm

Spectroscopes can separate different
wavelengths of electromagnetic radiation.
Knowing the wavelengths lets you identify a
light source. In class, you used spectroscopes
to identify light sources. Waves of visible
light have wavelengths between 400 and
700 nanometers (nm).

Spectroscopes also let you determine the
chemical composition of the light source.
How can you tell which substances are
creating the light of the Sun or a lightbulb?
When atoms’ energy levels change, they
absorb or give off certain wavelengths of
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|
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Sodium (Na)
Potassium (K)
Calcium (Ca)
Strontium (Sr)

Barium (Ba)

. sunlight spectru

electromagnetic radiation. The pattern

(spectrum) of wavelengths can identify
different atoms and molecules. These light
spectra can be used to identify the chemical
composition of the light source.

Take Note

Imagine that you used a spectroscope
to look at an unknown lightbulb, and
you observed one thin yellow band of
light at about 590 nm. What conclusion
could you make about the light source?
Use evidence in your response.

600 700
|

800 nm

Spectroscopy can be used to identify the elements that make up a light source, such as a star.
This is because each element—like the six shown in the chart—produces a unique pattern of lines,
or spectra.

Spectroscopy can be used to identify the elements that make up a light source, such as a star.
This is because each element—like the six shown in the chart—produces a unique pattern of lines,
or spectra.
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Forensic scientists apply
a substance to surfaces
where they suspect
fingerprints may be
present. When a UV light
is shined on the surface,
the prints are revealed.

What kinds of rays are in the
electromagnetic spectrum? The shortest
visible wavelengths are violet. Even shorter
than violet light are ultraviolet light,

X-rays, and gamma rays. As you know,
wavelength and frequency have an inverse
relationship. Short wavelengths are

associated with high frequency and high
energy.

Ultraviolet (UV) light has wavelengths
shorter than visible violet light, from about
10 to 400 nm. Ultraviolet waves have higher
frequency and higher energy than visible
light waves. These properties are one reason
that ultraviolet light can cause sunburn and
skin damage. The energy is high enough to
excite the electrons within a molecule.

Forensic scientists apply
a substance to surfaces
where they suspect
fingerprints may be
present. When a UV lig
is shined on the surface,
the prints are revealed.

What kinds of rays are in the
electromagnetic spectrum? The shortest
visible wavelengths are violet. Even shorter
than violet light are ultraviolet light,

X-rays, and gamma rays. As you know,
wavelength and frequency have an inverse
relationship. Short wavelengths are

wle

associated with high frequency and high
energy.

Ultraviolet (UV) light has wavelengths
shorter than visible violet light, from about
10 to 400 nm. Ultraviolet waves have higher
frequency and higher energy than visible
light waves. These properties are one reason
that ultraviolet light can cause sunburn and
skin damage. The energy is high enough to
excite the electrons within a molecule.
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Invisible Wavelengths Beyond
Red

Some waves are longer than the longest
visible wavelengths (red). They include
infrared waves, microwaves, and radio waves.
As you know, long wavelengths are associated
with low frequency and low energy.

The National Radio Astronomy Observatory
in Greenbank, West Virginia, operates the
world’s largest radio telescope, sensitive
enough to pick up signals coming from

13 billion light years away.

Infrared (IR) waves range from 700 nm
to about 1 millimeter (mm). As with all
spectra, infrared spectra can be used to
identify and study chemicals.

Invisible Wavelengths Beyond Infrared (IR) waves range from 700 nm

Red

Some waves are longer than the longest

to about 1 millimeter (mm). As with all
spectra, infrared spectra can be used to

identify and study chemicals.
visible wavelengths (red). They include

infrared waves, microwaves, and radio waves.
As you know, long wavelengths are associated

with low frequency and low energy.

The National Radio Astronomy Observatory

in Greenbank, West Virginia, operates the

world’s largest radio telescope, sensitive

enough to pick up signals coming from

13 billion light years away. [
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Almost all animals have between one and Almost all animals have between one and

five color receptors. The receptors let animals . . five color receptors. The receptors let animals
. . . m Your eyes can respond only to light with ) . .
see fine differences in colors. Most humans m see fine differences in colors. Most humans

wavelengths in the visible range. Thus, you . . )
have three, but a rare genetic mutation gives

Your eyes can respond only to light with

wavelengths in the visible range. Thus, you . . .
have three, but a rare genetic mutation gives

can see blue, red, green, and all the other ]
some people four. Does this extra color

receptor let people see ultraviolet or infrared

some people four. Does this extra color
receptor let people see ultraviolet or infrared

can see blue, red, green, and all the other

colors of the rainbow. But try as you might, colors of the rainbow. But try as you might,

your eyes cannot see colors beyond the visible . your eyes cannot see colors beyond the visible .
. or even X-rays? No, but it does let those | . or even X-rays? No, but it does let those
spectrum. But what about other animals? . . m spectrum. But what about other animals? ) .
people see fine differences between colors | people see fine differences between colors
more easily. | more easily.

Eye color sensitivity Eye color sensitivity

This graph shows how well
humans can detect each
wavelength of the visible
spectrum. What range of
colors are we most sensitive
to—that is, which do we
perceive best?

This graph shows how well
humans can detect each
wavelength of the visible
spectrum. What range of
colors are we most sensitive
to—that is, which do we
perceive best?
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Some snakes are capable of sensing ¥ sl > 5 ; Some snakes are capable of sensing
prey with infrared waves. This green 8% v W prey with infrared waves. This green
tree python has infrared receptors on its tree python has infrared receptors on its
lips that let it find prey by detecting the - i lips that let it find prey by detecting the
animal's body temperature. animal's body temperature.
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