TAP 324- 8: A stationary 1 GHz wave pattern

Standing waves at television frequencies

The row of rods on a typical television aerial are half a wavelength long. Standing waves form along the rods and enhance the reception. Here you look at the standing wave pattern between the rods that these aerials use.

You will need

· dipoles and oscillator, 15 cm wavelength

· digital multimeter used as a microammeter

· metal screen, 30 cm square

· slotted base

· 4 mm leads

What to do

Set up the transmitting and receiving dipoles about 10 cm apart and gradually increase their separation until they are about 1 m apart. You should see the current in the microammeter fall as the separation increases.
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1.
Place the reflector about 2 m from the transmitter.

2.
Place the receiver between the transmitter and the reflector.

3.
Slowly move the receiver as shown.

4.
Note what happens to the strength of the received signal as the receiver moves towards the transmitter.

5.
Record the distance between two minima (two nodes).

6.
Use this distance to find the wavelength of the radiation.

You may have seen that

1.
A 1 GHz transmitter can set up stationary wave patterns.

2.
The distance between two adjacent nodes is about 15 cm.

3.
The wavelength of the radiation is about 30 cm.

Practical advice

This is less easy to do than other standing wave demonstrations. With care it can yield pleasing results. It should, if used, be given to students with sufficient patience and skill to produce clear results.

Alternative approaches

This can be performed as part of a circus of experiments in which each group of students moves from one piece of apparatus to the next. Alternatively, the experiment can be performed and demonstrated to the rest of the class by one group of students.

Social and human context

Standing waves at GHz frequencies are the basis of the Yagi television aerials often seen on rooftops. The receiving dipole and director rods are about half a wavelength long.

External reference

This activity is taken from Advancing Physics chapter 6, 140P

