
The double slit experiment and the essential 

mystery of quantum mechanics

(1) Read Feynman’s Messenger Lecture about the double slit experiment and write a two page
summary and explanation of it in your own words. Feynman’s lecture is in my posted lecture 
notes for lecture 2.

(2) Read the two excerpts from the Feynman Lectures on Physics  about the double slit experiment 
and write a two page summary and explanation about what they contain that his Messenger
Lecture does not.  The two excerpts are attached.

Read the notes about the double slit experiment that follow and then consider the double slit 
experiments described below. All of the experiments have

Two equal slits
With slit 1 open, 10,000 electrons per second
With slit 2 open, 10,000 electrons per second
Very narrow slits => 10,000 electrons per second across the entire screen

(3) Calculate and draw the intensity patterns on the screen for the three cases

only slit 1 open
only slit 2 open
both slits open

Next, consider adding a 50% efficient electron detector behind slit 1

(4) Calculate and draw the intensity patterns on the screen with both slits open for the two cases

When detector 1 sees the electron
When detector 1 does not see the electron

Finally, consider 50% efficient detectors behind both slits

(5) Calculate and draw the intensity patterns on the screen with both slits open for the four cases

When detector 1 sees the electron and detector 2 does not
When detector 2 sees the electron and detector 1 does not
When both detectors see the electron
When both detectors do not see the electron

(6) For each case above, show that electrons are conserved---i.e., show that the average number  
of electrons detected is equal to the number of electrons that pass thru the slits















EXAMPLE 1

EQUAL SLITS
With Slit 1 open 100 photons/second => A1=10

With Slit 2 open 100 photons/second => A2=10

HOW MANY WHEN 1 AND 2 CONSTRUCTIVE?
A = A1+A2 = 20

A2 = 400 photons/second

HOW MANY WHEN 1 AND 2 DESTRUCTIVE?
A = A1+A2 = 0

A2 = 0 photons/second



EXAMPLE 2

A1=2

A2=6

With slit 1 open 100 photons/second

HOW MANY WITH ONLY SLIT 2 OPEN?

(A1)2 = 4

4*(25 photons/sec) = 100 photons/second

(A2)2 = 36

36*(25 photons/sec) = 900 photons/second

HOW MANY WHEN 1 AND 2 CONSTRUCTIVE? 
A = A1 + A2 = 8

A2 = 64
64*(25 photons/sec) = 1600 photons/second

HOW MANY WHEN 1 AND 2 DESTRUCTIVE?
A = A2 - A1= 4

A2 = 16
16*(25 photons/sec) = 400 photons/second



EXAMPLE 3

put a partial detector behind slit 1
for a total of 100 photons/second thru slit 1
50 photons/second are not detected => A1 = 7.07

50 photons/second are detected => A1d = 7.07

no partial detector behind slit 2 => A2 = 10

100 photons/second not detected thru slit 2

FOR THE PHOTONS NOT DETECTED:
HOW MANY CONSTRUCTIVE? 
A = A1 + A2 = 7.07 + 10

A2 = 291.42 photons/second
HOW MANY DESTRUCTIVE? 
A = A1 + A2 = 10 - 7.07 

A2 = 8.58 photons/second

FOR THE PHOTONS DETECTED:
NO INTERFERENCE

(A1d)2 = 50 photons/second



EXAMPLE 4

equal slits
put a partial detector behind slit 1
3/4 of the photons/second are not detected A1

1/4 of the photons/second are detected A1d

(A1d)2 = 1/4 (A2)2=> A1d = 1/2 A2

(A1)2 = 3/4 (A2)2 => A1 = (3/4)0.5 A2

The total intensity is proportional to

I ~ (A1 + A2)2 + (A1d)2

The Intensity Contrast = Imax/Imin is given by

((1/2)*A2 + A2)2 + 3/4 (A2)2 divided by

((1/2)*A2 - A2)2 + 3/4 (A2)2 

So, the Intensity Contrast = 3/1
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