
Modern Models of Motion                                     Photo Electric Effect 

 

Introdcution: 

The photo electric effect is a phenomenon that occurs when light strikes a metal surface and 

electrons are ejected. When ultraviolet light shines on a charged surface it quickly discharges. 

However, when longer wave length light is used this discharge does not occur, even if the light is 

very intense. This result is inconsistent with the classical theory of electromagnetic waves.   

 

The photo electric effect can be studied quantitatively by placing a metal surface, called a 

photocathode, at one end of an evacuated tube. At the other end of the tube is an anode where 

electrons are collected. When light shine of the right wavelength shines on the photocathode 

electrons are emitted and some reach the collection plate. If the collection plate is connected back 

to the photocathode a current flows. The more electrons that are emitted the higher the current, 

and the more energetic the electrons the higher the potential. To measure the energy of the 

emitted electrons a stopping potential can be connected across the terminals of the evacuated 

tube. As the stopping potential is increased, fewer and fewer electrons make it to the collection 

plate and the current is reduced. The maximum energy of the emitted electrons, in electron volts, 

is given by the stopping potential when the current reaches zero. 

 

Einstein was able to come up with a convincing 

explanation for how the energy and number of the 

emitted electrons dependson the intensity and 

wavelength of light. He assumed that light comes in 

small packets or quanta of light that we now call 

photons. Each photon has energy proportional to its 

frequency and is given by hfE = , where 

341063.6 −×=h J.s, is Planck’s constant. When a 

photon of light strikes the surface it may be absorbed by 

an electron. The electron gains the energy of the 

absorbed photon and if that energy is enough to 

overcome the bond to the surface the electron will be 

ejected. The energy an electron needs to escape the 

metal surface depends on the type of metal and is called 

the workfunction φ . The kinetic energy gained by the 

electron is thus: 

φ−= hfKE  

While the electron passes through the stopping potential 

sV  the kinetic energy is lost and potential energy seV  is 

gained, where e is the charge of the electron. Thus, using 
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This is the relationship you will be testing in this lab. 

Plotting  sV  vs 
λ

1
 should yield a straight line with slope 
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, from which Planck’s constant can be determined, and intercept 

e

φ
− , which is the 

workfunction expressed in electron volts. 

 

Procedure: 

 

This lab requires two pieces of equipment, a variable wavelength light source and a photoelectric 

effect apparatus which has a gap for light to enter and shine on a photodiode which responds as 

described above. 

1. Turn on the variable wavelength light source and adjust the wavelength dial and confirm 

that it produces light of the appropriate color at the appropriate wavelength. Set the dial 

to 450 nm 

2. Turn on the photoelectric effect apparatus and align it so that the light from the variable 

wavelength source shines directly on to the photodiode with as small a gap as possible. 

Cover the gap with a thick felt cloth to shield light the surround light from entering the 

photocell. 

3. Connect a digital voltmeter to the red and black banana jacks on the top panel of the case. 

This will measure the stopping potential which you set with the voltage adjust knob on 

the photoelectric effect apparatus. Set the voltage to zero. 

4. Now turn the current knob half way through its maximum range. Adjust the slit width on 

the variable wavelength light source until the current meter is deflected to its maximum 

range. This will allow the light intensity to be at a level that will give maximum 

sensitivity for measuring the stopping potential. 

5. Now change the wavelength to 350 nm and adjust the current knob until the current meter 

is in the middle of its range (15 nA). Then slowly increase the potential and observe the 

current dropping. The correct stopping potential occurs when the current just ceases to 

decrease. Once you have located where this happens approximately, you should adjust 

the voltage adjust knob around the spot to confirm exactly when the current stops 

decreasing. This will take some practice. Record the wavelength and the stopping 

potential. Repeat this measurement 6 or more times in order to get a good average and 

standard deviation. 

6. Now change the wavelength to 400 nm and repeat the procedure. Continue increasing the 

wavelength and measuring the new stopping potential until you have 5 or 6 data points. 

7. Plot the mean value of the stopping potential versus the reciprocal of the wavelength. Use 

your results to determine Planck’s constant and the workfunction. Be careful with units. 

 


