
Experiment 7 

The Microwave experiment 

 

Aim: 

This experiment uses microwaves in order to demonstrate the formation 
of standing waves, verifying the wavelength λ of the microwaves as well 
as diffraction from double slit and investigate the phenomenon of 
polarization. 

Part 1: Standing Waves - Measuring Wavelengths 

Apparatus:  

Transmitter – Goniometer– Receiver 

Introduction 
When two electromagnetic waves meet in space, they superpose. 
therefore, the total electric field at any point is the sum of the electric 
fields created by both waves at that point. If the two waves travel at the 
same frequency but in opposite direction they form a standing wave. 
Nodes appear where the fields of the two waves cancel and antinodes 
where the superposed field oscillates between a maximum and a 
minimum. The distance between nodes in the standing wave pattern is 
just 1/2 the wavelength (λ) of the two waves. 
 

Method 

1. Set up the equipment as shown in Figure 7.1. Adjust the Receiver 
controls to get a full-scale meter reading with the Transmitter and 
Receiver as close together as possible. Slowly move the Receiver 
along the Goniometer arm, away from the Transmitter. How does 
this motion effect the meter reading? The microwave horns are not 
perfect collectors of microwave radiation. Instead, they act as 
partial reflectors, so that the radiation from the Transmitter reflects 
back and forth between the Transmitter and Reflector horns, 
diminishing in amplitude at each pass. However, if the distance 
between the Transmitter and Receiver diodes is equal to nλ/2, 
(where n is an integer and _ is the wavelength of the radiation) then 
all the multiply-reflected waves entering the Receiver horn will be 



in phase with the primary transmitted wave. When this occurs, the 
meter reading will be a maximum. (The distance between adjacent 
positions in order to see a maximum is therefore λ/2.) 

 
Figure7.1: Equipment Setup 

2. Slide the Receiver one or two centimeters along the Goniometer 
arm to obtain a minimum meter reading. Record the Receiver 
position along the metric scale of the Goniometer arm. 
Initial Receiver Position = ………. 

3. Slide the Receiver to obtain the a second minimum. 
Final Receiver Position = ………... 

4. Repeat your measurements for 3 successive minima and find the 
average.  
You can use table 7.1. 

Initial Receiver 
Position (R1) 

Final Receiver 
Position (R2) 

L= R2 – R1 

   
   
   
  Lavg.= 

Table 7.1 
5.  Use the data you have collected to calculate the wavelength of the 

microwave radiation. 
6. Calculate the frequency of the microwave signal. 
7. Compare your result with the theoretical value.  

 
 
Part  2:Polarization 

Apparatus: 

Transmitter –Receiver –Goniometer. 
 



Introduction 
The microwave radiation from the Transmitter is linearly polarized along 
the Transmitter diode axis (i.e., as the radiation propagates through space, 
its electric field remains aligned with the axis of the diode). If the 
Transmitter diode were aligned vertically, the electric field of the 
transmitted wave would be vertically polarized, as shown in Figure 7.3. If 
the detector diode were at an angle _ to the Transmitter diode, as shown 
in Figure 7.4, it would only detect the component of the incident electric 
field that was aligned along its axis. In this experiment you will 
investigate the phenomenon of polarization. 

 
Figure 7.3: Vertical Polarization 

 
Figure 7.4: Detecting Polarized Radiation 

 
Method 

1- Arrange the equipment as shown in Figure 7.1 and adjust the 
Receiver controls for nearly full-scale meter deflection. 

2-  Loosen the hand screw on the back of the Receiver and rotate the 
Receiver in increments of ten degrees. At each rotational position, 
record the meter reading in table 7.2. 

3- Note what happens to the meter readings if you continue to rotate 
the Receiver beyond 180-degrees? 



4- Calculate M using M=M0cosθ where θ is the angle between the 
detector and Transmitter diodes and M0 is the meter reading when 
θ = 0. 

5- Graph your data from step 2 of the experiment. On the same graph, 
plot the relationship M0cosθ. Compare the two graphs. 

 
 
 
 

 
Angle of 
receiver 

Meter 
reading M 

M=M0cosθ Angle of 
receiver 

Meter 
reading M 

M=M0cosθ 

0   100   
10   110   
20   120   
30   130   
40   140   
50   150   
60   160   
70   170   
80   180   
90      

Table 7.2 
 

Part 3: Double-Slit Interference 

 
Apparatus:  

Transmitter, Receiver - Goniometer, Rotating - Component Holder- 
Metal Reflectors (2) - Slit Extender Arm -Slit Spacer. 
 
Introduction 
When an electromagnetic wave passes through a two-slit aperture. The 
wave diffracts into two waves which superpose in the space beyond the 
apertures. Similar to the standing wave pattern, there are points in space 
where maxima are formed and others where minima are formed. With a 
double slit aperture, the intensity of the wave beyond the aperture will 
vary depending on the angle of detection. For two thin slits separated by a 
distance d, maxima will be found at angles such that d sinθ = nλ. (Where 
θ= the angle of detection, λ = the wavelength of the incident radiation, 
and n is any integer) (See Figure 7.5). 



 
Figure 7.5 Double-Slit Interference 

 
 

Method 

1- Arrange the equipment as shown in Figure 7.6 Use the Slit 
Extender Arm, two Reflectors, and Slit Spacer to construct the 
double slit. (We recommend a slit width of about 1.5 cm.) Be 
precise with the alignment of the slit and make the setup as 
symmetrical as possible. 

2- Adjust the Transmitter and Receiver for vertical polarization (0°) 
and adjust the Receiver controls to give a full-scale reading at the 
lowest possible amplification. 

3- Set the Goniometer arm so the Receiver directly faces the 
Transmitter. Adjust the Receiver controls to obtain a meter reading 
of 1.0. Now set the angle θ to each of the values shown in table 
7.3. At each setting record the meter reading in the table. 

4- Plot your data. 
 

 
Figure 7.6 Equipment Setup 

 



 
Table 7.3 
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