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The photoelectric effect can be explained in the following way: when light strikes a metal surface, the surface
gives off electrons (scientists refer to these electrons as photoelectrons) and is considered a photosensitive
surface.

The photoelectric effect is considered an example of the particle behavior of light because it cannot be
explained by classical physics.

The Photoelectric Effect
# Idea Classical Predictions Experimental evidence
1 | Whether electrons are The intensity of light The frequency of light
ejected is dependent on...
2 | The kinetic energy of The intensity of light The frequency of light
ejected electrons depends
on...
3 | At low intensities, electron | Takes time Occurs most instantaneously
ejection... above a certain frequency
Directions:
1. Click on the following link: https://connexions. github.io/simulations/photoelectric-effect/#sim-
photoelectric-effect

2. On the right side, select electron energy vs light frequency from the graphs menu. Remember,
wavelength is related to frequency by c = Af. | ¥ lc‘)'qm = | nm

3. On the left side of the screen, you can select your metal from the drop down menu. Start with Sodium.

4. Totum on the light, select the wavelength of light from the color slider and then slide the intensity up
from 0%.

Questions:

1. What wavelengths cause photoelectrons to be emitted for sodium, zinc, copper, platinum, and calcium.
What frequency range does this correlate to?

Material Shor b %Wavelengtpoﬁgjnge higw £ Frequency Rapg&’ f‘
Sodium [ (00nm - 538m "V ™ 2.0x 0% He - 5.58 x 10" Ha
Zine | ooam -~ 28Tnm *Y |2 0xt0'SHr - .DS%ID'S Ha

Copper | 100w - abl nm 2V | '3,0¢(0%0e - \~\5KIDI5 Ha

Platinum [ 1601am - 192 i YY | Roxi0SHe - 1.55 x 0 Ha

Calcium | 100wy - 42l N Biv Uy B,Dx!'o'ih _ 17.04 X\QM He

PTT7 0 100nm - Blapam by 3 0%0%H - 9.04 Y0¥ He
2. How does your measured frequencies compare with the electron energy vs light frequency graph?
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3. The threshold frequency is the minimum frequency of light that will cause the material to emit. What is—
the threshold frequency for each of the materials?

Material Threshold Frequency
Sodium 5.58 x10" He
Zinc L 05 %185 e T5=TE v speed of ¢-
Copper L5 x 1D Ha AT = T:H'-C‘
Platinum (.65 x (D Ha
Calcium | 7,04 x |p" Hg

4. Explore the three ideas listed above and compare the classical predictions to the experimental
evidence. Does your exploration support what is listed at the experimental evidence? Describe how you
tested the three ideas above and the evidence you found:
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5. What effect does changing the intensity have? Does it change ybﬁr electron energy? Fhesserrent

\f the freq of €M waves s hqher Hen the Hrveshold -ﬁ'ecl)

hen 1 gt tdenstty will A the 4 of e emtled (out ok )
W the freq threshdld s7hot reached, Hae (yﬁgm(hl Aves V\Dt\ninﬂ,

6. The photoelectric effect is used in many applications today. Look up three different uses for the
photoelectric effect and explain how it's used. .
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