
PhotoElectric Effect






Name  _______________________

Prelab - Read Conceptual Physics  Chapter 38 and Answer


Date  ________ per _____ Grp ____

1. The ” planetary model” of the atom was suggested by   _________

2.  The source of most light is  ______________________________________________

3.  The 2 models of light are    __________________________ and  ______________________

4.  Planck had proposed that light energy was emitted in chunks called   _____________

5.  Einstein said that  light itself is quanta - now called  ______________

6. The energy of a photon is given by the equation  E =  _______ so higher frequencies have  _________ energetic photons,    


lower frequencies have  __________________________________________________________________

7. Which has more energy  a    (red photon)  or a  ( blue photon)       ?

8. The evidence for Einstein’s quantum theory of light came from experiments on the   _____________________________

9. The Photoelectric effect is the   _______________  of  ______________  from  metals when  ___________________

Review Questions
1. Electric current is caused by  ______________   of   ______________ ( ____________________     )

2. Light speed  c  =    ___________   ;  equation   c  =    ________________  x    ___________________   =  

3. Wavelength = 500 nm,  freq = ?

Photoelectric experiment Simulation     Open   phet.colorado.edu        Quantum      The Photoelectric Effect
1. There is a METAL  plate (TARGET) at the left which will be hit with light from the lamp


Initial condition  - see target box top right  _____________


Other metals ( pull down)  ________ , __________,  ____________, _____________    Return to Sodium

3. The lamp Intensity and frequency can be varied (one at a time)

4. A voltage could be used to speed up or slow down the electrons - Battery - Keep at zero Volts
	Wavelength = 400 nm

	Target Sodium, Voltage=0V
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Experiment 1  - Vary intensity 

1. Record current in the data table

2. Graph at right

3. Describe the shape of this graph

4. Predict which will produce MORE current


a)  20% intensity light - 300 nm       b)  100% intensity light  - 600 nm
  
teach sig _____

Experiment 2  Vary frequency at two different Intensities

1. Note the display shows wavelength and color.  Record these and CALCULATE frequency using the wave equation - Prelab

	Voltage =0  ,       Target = Sodium
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length
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	  Current
	 
	 
	calc.  freq   
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2.  Graph current and frequency for BOTH intensities


freq.  X axis    current  Y axis      Use a separate symbol or color, and connect each set of points smoothly

3. Review your data and your prediction (page 1 - last question) . Were you correct  ?  __________


Explain the correct answer  ____________________________________________________


__________________________________________________________________________

4.  Which model of light fits with this experiment        (wave)         (particle)

5.  At the top left click on  Options    show photons
	Voltage = 0 , Intensity = 100%

	 
	 
	            currents for different metals         

	Wave

length
	calc.  freq  

x E14   
	Sodium 
	Zinc
	Copper
	Platinum

	 nm
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Experiment 3  Change the target  

1. Use 100% Intensity and voltage =0 . 

Vary the target and frequency.  

NOTE - Use sodium data and calculated frequency from Exp. 2 above !!

2. Teacher will hand out graph paper and explain how to graph this data

3. Which metal has the most strongly bound electrons?   __________

4. Which metal has the most weakly bound electrons?    ___________

Conclusion  Explain how the photoelectric effect helps us understand the nature of light 

Expmnt 4 - extra - Read about  “Stopping Potential “ in an advanced book . Experiment with voltage control. Record/graph.







PEeffect







 PAGE 
2






 DATE  \* MERGEFORMAT 
5/19/10


