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EMC Advice Leaflet EMC 19  
A simple loop antenna for use in identifying sources of 
interference 
 
Introduction 

If you are experiencing interference from a local unknown source, it is frequently useful to use a 
small portable receiver to try to locate the source. By moving around the local area with the receiver 
while noting changes in the received signal level, it may be possible to locate the source of any 
radiated interference.  

Ideally the receiver should be connected to a small antenna, allowing you the freedom to walk 
around while noting variations in the received signal level. If the antenna has directional properties, 
then this characteristic can also be used to help direction-find the interference source. 

This leaflet describes an easily constructed shielded loop antenna for use in this application. 

This design of this antenna provides various characteristics that means it is likely to offer superior 
performance compared to a wire or whip antenna when searching for local interference e.g. 

• Magnetic Field Sensitivity: Unlike wire or whip antennas that are sensitive to both electric 
(“E”) and magnetic (“H”) fields (and thus pick up widespread electrostatic noise), this 
shielded loop acts as a predominantly H-field antenna. 

• Noise rejection: The shield blocks low-frequency electrical interference from coupling into 
the inner conductor. This helps it reject impulse noise such as sparking from power lines or 
lighting dimmers. 

• Directional capability: The antenna has good directional capability that provides deep nulls 
in two directions. These can aid in locating the direction of the interference source. The loop 
will pick up maximum signal when it is at 90 degrees to the source, and a sharp null when 
pointed directly at it. 

• Shielding Mechanism: The loop consists of an inner conductor wrapped with a conductive 
shield (i.e. coax cable). A small, but crucial, gap is left in the shield at the top of the loop 
which prevents the shield from acting as a shorted turn. 

• Near-Field Dominance: Because the loop is small compared to the wavelength that it is 
operating at, it is most effective at receiving noise sources that are nearby (i.e. within a few 
wavelengths). 

• Low efficiency: While most antennas are designed to provide maximum sensitivity in order 
to pick up remote signals, in this situation the small size of the loop will provide relatively 
low gain and therefore greater propensity to pick up strong local signals. However, if the 
gain is insufficient to detect the interference, then a suitable pre-amplifier may be required. 

• Small size: The antenna is compact and can be handheld, making it ideal for use in portable 
situations.  
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Components required 

The following components are required to build the antenna. 

• A length of 50-ohm coax cable (such as RG-58 or RG213) between 60cm and 1m long. This 
will be formed into a loop approximately 20cm to 30cm in diameter. Ideally the chosen coax 
should be sufficiently rigid that when formed into a circle it will support its own weight. If 
not, extra support will have to be provided using non-metallic material.  

• A further length of coax is required to connect the antenna to the receiver. 

• To simplify the build, two coax plugs and a three-way coax connector can be used to form 
the connections at the base of the loop. If suitable plugs and sockets are not available, then 
the connections can be soldered and insulated using heat-shrink tubing or insulating tape.  

 

Construction 

The coax is formed into a loop and the 
two ends joined to a cable feeding the 
receiver as shown in Figure 1. 

Note that the inner of the coax from 
the feeder is connected to the inner of 
the coax loop on one side only. On the 
other side, the inner of the coax 
forming the loop is connected to the 
screen of the cable and does not 
connect either to the inner of the 
feeder cable or the inner of the other 
side of the loop.  

The outer braid of the two sides of the 
loop and the outer braid of the feeder 
cable are all connected together as 
shown. 

 

 

 

If suitable coax plugs and sockets are available then these can be used 
to make the necessary connections as shown in Figure 2. 

If the connections are made without plugs and sockets, then care 
should be taken to maintain the coaxial structure across the joint as far 
as possible. However small discontinuities in the structure of the coax 
will not have a significant effect on the operation of the loop. 

 

 

Figure 1. Antenna construction 

Figure 2. Using plugs and sockets 

to join the cable 
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At the top of the loop, approximately 20 mm of the outer 
sheath of the coax should be removed, and then a similar 
length of the outer braid removed, leaving the inner 
conductor and its supporting dielectric intact. This is shown 
in Figure 3. 

To provide extra protection, the break in the outer sheath 
and the braid can be covered with insulating tape or heat-
shrink tubing. 

 

 

 

 

 

Finally the whole loop needs to be mounted on some form of non-
metallic pole as shown in Figure 4. This support serves two purposes: 
it stabilises the loop from flexing excessively; and it allows the 
antenna to be handheld while keeping the operator’s hands 
sufficiently far away from the loop to avoid disturbing its 
performance. 

An example of the completed antenna is shown in Figure 4. 

 

 

 

 

 

 

 

 

 

In use 

The antenna should be connected to a suitable receiver tuned to a frequency and receive mode in 
which the interfering signal can be heard. A simple analogue receiver, SDR or spectrum analyser can 
be used. Ideally this should be equipped with an S-meter or some other means of indicating the 
received signal strength and should be operated with automatic gain control (AGC) turned off. 

The antenna described here is best operated within the HF band i.e. from 3MHz to 30Mz. For 
interference at MF, better results may be obtained by using an analogue radio fitted with a ferrite 
rod antenna, and for VHF frequencies and above, it may be better to use a dipole or a small Yagi to 
provide directional capabilities. 

Using a combination of moving around the local area looking for maximum signal and, using the 
directional performance of the antenna, should allow the identification of the possible location of 
the source of interference. Be aware however, that trying to direction-find an interfering source that 

Figure 3. Braid isolation at the top 

of the loop 

Figure 4. Completed antenna 
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is near to overhead distribution wires or other large metallic objects can be difficult since these can 
significantly affect the apparent direction that the interference is coming from. 

Further information on detecting interference can be found in EMC leaflet number 4 (“Interference 
to Amateur Radio Reception”) which can be downloaded from the RSGB website. 
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