Photoelectric Effect Online Simulation
Part 1: Identifying metals

Turn on the light at the top by increasing the intensity to 100%. Now change the color of the light by changing the wavelength of the light. What happens? ________________________________________________________________________________________________________________________________________________

Is there an upper limit to the wavelength? What do you think this limit means?

________________________________________________________________________________________________________________________________________________
When the electrons are moving to the right, try to stop them by giving the battery on the bottom a voltage. Does the voltage need to be negative or positive to stop the electrons?

_______________________________________________________________________

This voltage is called the stopping voltage. This number multiplies by the charge of an electron is equal to the kinetic energy of the ejected electrons. We can use this to solve for the work function of different metals.
Select 4 wavelengths of light that ejects electrons from metal and can be stopped by the voltage. Below record the wavelength and the lowest stopping voltage for that wavelength.

Metal: _____________

	Wavelength (nm)
	Stopping Voltage (V)
	Energy of Photon (eV)
	Work Function (eV)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	









       Average Φ: __________

Calculate the energy of the photon in eV and then use Einstein’s Photoelectric Effect Equation to solve for the work function. Calculate the average for the work function of that metal. 

Use the values on the next page to find your percentage error for this metal.

Choose the mystery metal in the top right and find 4 more wavelengths of light.

Metal: ??????????
	Wavelength (nm)
	Stopping Voltage (V)
	Energy of Photon (eV)
	Work Function (eV)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	










       Average Φ: __________
	Element
	Work Function (eV)

	Calcium
	2.9

	Copper
	4.7

	Gold
	3.61

	Platinum
	6.35

	Sodium
	2.28

	Silver
	5.27

	Titanium
	3.94

	Zinc
	4.3

	Aluminum
	4.08

	Potassium
	2.3


Use the values in the table to identify the mystery metal and determine your % error of the Work Function.
Part 2 – Finding a Model for the Photoelectric Effect

4) Complete the three graphs you can view in the simulations by filling in the table below. 

	Graph
	Graph
	Explanation (using physics terms)

	Current vs. Battery Voltage
	[image: image2.png]avx B =

» Other bookmarks.

Sodium ~ B

[] Show only highest energy electrons
Graphs
Gurents bateryvotiage )

=)
)

56420 2468
Voltage’
Currentvs light intensity

Intensity

Eieciron eneray va light fequency
1
1

I

Eneray (8V)

000 075 150 225 300
Frequency (10*15 Hz)





	

	Current vs. Light Intensity
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	Electron Energy vs. Light Frequency
	
	


Post Lab Question:

1. Three students are discussing two photoelectric effect investigations where different metals were illuminated with different wavelength and intensity E-M waves. The E-M waves used in investigation A had a longer wavelength than those used in investigation B. Electrons were ejected from both metals, but more electrons were ejected from metal B than from metal A. 

Amy: 
“Since more electrons were ejected from metal B that means the intensity of the light used in that investigation was higher.”
Ben: 
“I don’t think we can say that, since the wavelength used in B was shorter those waves would have more energy so they could eject more electrons even at lower intensity.”
Corinne: 
“No I think what we can conclude is that the work function for metal B is smaller and that is why more electrons were ejected from B.”
With which, if any, of these students do you agree?

_____ Amy _____ Ben _____ Corinne _____ None of them

Explain your reasoning. 
2. What is the threshold frequency (minimum frequency to produce photoelectrons) of light for calcium?(7E14 Hz)

3. If light with a wavelength of 400 nm is directed to the surface of potassium, what is the maximum kinetic energy of the electrons ejected from the surface of the metal? (0.8 eV)

4. When blue light, with a wavelength of 420 nm is directed at the surface of a metal, the maximum kinetic energy of electrons ejected from the surface of a metal is 0.30 eV. What is the threshold wavelength for this metal? (468 nm)

5. A metal has a work function of 1.25 eV. If light with a frequency of 5.0 x 1014 Hz falls on the surface of the metal, what is the maximum kinetic energy of the ejected electrons? (0.82 eV)

6. The work function for sodium, cesium, copper and iron are 2.3, 2.1, 4.7 and 4.5 eV. Which of these metals will not emit electrons when visible light (400 – 750 nm) shines on it?

7. Barium has a work function of 2.48 eV. What is the kinetic energy of electrons if the metal is illuminated by UV light with λ = 365 nm? If the mass of an electron is 9.11*10-31 kg, what is the speed of the electron? (0.923 eV, 570,000 m/s)

8. In Einstein’s photoelectric experiment, he measured the kinetic energy of the electrons by measuring how much voltage was needed to stop the electrons. The electric potential energy of a charged particle in an electric field is simply the product of the charge and voltage. If 200 nm light shines on an aluminum plate,  a) what is the stopping voltage needed and b) what is the speed of the ejected electrons? (2.13 V, 863,000 m/s)

