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Two-Slit Interference, One Photon at a Time 

Workshop mentored by Barbara Wolff-Reichert, TeachSpin, Inc. 

at BFY Philadelphia, July 2012 

We will use the apparatus to explore two-slit interference of both laser light and photons.   

1. Identify the parts of the apparatus and observe Two-Slit interference with the laser visually.   

a.  Make sure single slit pattern from source slit is centered on double slit. 

b. Use card just behind slit blocker and note two thin red lines.  Move card to detector slit.  Why is 

it important for all three sets of slits to be parallel? 

c. Using the micrometer, move slit blocker to cover one of thin red lines.  How can you tell if the 

sides of the blocker are parallel to the slits?  Why do you care? 

d. Slit Blocker Micrometer:  Record micrometer readings for five key positions for the slit-blocker. 

1.  Blocker far side both slits covered 

2.  Only far slit open 

3.  Both slits open 

4.  Only near slit open 

5.  Blocker near side, both slits covered 

e. Detector Slit Micrometer:  Micrometer reading near center of pattern   ___________________ 

2. Close the system to make quantitative measurements of intensity vs. position as detector slit 

moves through several maxima near the central maximum.     

 A photodiode produces current proportional to the intensity incident light.  Our electronics converts 

this to a voltage.  Hook up the voltmeter and make some measurements. 

 What does ratio of max/min readings tell you about the alignment?   

 How can you use your data to get the wavelength of the laser?  

 Rough  graph of results? 

3. Go back to the Central Maximum.  How does the intensity change if you switch from two slits 

open to only one?  Does it matter which slit is open?  How do readings compare? 

SWITCH TO SINGLE PHOTON MODE 

FIRST, on the detector box locate the HIGH-VOLTAGE toggle switch which activates the PMT  

power supply, and be sure it's turned off; also turn down to 0.00 the 10-turn dial which will later set 

the voltage that enables the process of electron-multiplication inside it.  Make sure the shutter on the 

detector box is in its down position .   

Set Laser/Off/Bulb toggle to Bulb and set bulb brightness to 0.  Now you can reopen the channel. 

For efficiency, we have predetermined the optimum value of both the discriminator (which sets the lower 

cut off energy that will trigger the counter), and the value of the High Voltage that gives the best signal to 

noise for photon events to photomultiplier dark current.   
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4. Reconfigure system for one photon at a time.   

a. Move the laser, set the light source toggle on bulb and turn up the bulb brightness until you see 

the green light.  If the room light is dim you may be able to see a single ribbon of green light 

coming out of the source-slit..   

b. Connect the counter and set its range at 

c. Discriminator setting                               High Voltage Setting                

5. A ‘fun’ quickie 

a. Scan through a series of maxima and minima to locate the central maximum.  Cricket could be 

useful here. 

b. Move to the first minimum to one side of the central maximum and note the count rate. 

c. What will happen if you now close one slit?  Half as many photons?  Check it out. 

 

6. Making measurements of photon pattern. 

a. Record a set of count rates as a function of detector-slit micrometer reading as you move across 

ad least two maxima on either side of the central maximum. 

b. Make a plot of your data and compare it to the data from the Young’s experiment.  What do you 

notice?  Any reasons? 

  Laser Date      Photon Data  
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