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Abstract. The effects of interaction between electromagnetic fields and biological 

tissues depend on the frequency range of the exposure fields. When measuring 

electromagnetic fields with regard to human exposure, a common approach is to use 

an isotropic broadband electric field probe or a long term survey system for 

frequencies greater than 100 kHz. On the other hand, the low-frequency magnetic 

fields, such as those produced by high-voltage power lines and video display units, 

typically require two field meters, one working in the frequency bandwidth from 20 

Hz to 2 kHz and the other working from 2 kHz to a few hundred kHz. This is the 

reason why the authors developed a single-axis field meter which covers alone the 

wide frequency range from 40 Hz to 150 kHz. 
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1. Introduction  

In the low-frequency range up to 100 kHz, the basic restrictions regarding the 

human exposure to EMFs are provided on the current density to prevent the 

effects on nervous system functions [1]. For measuring magnetic fields in this 

frequency range, which can be treated as unitary with respect to biological 

effects, it is often necessary to use two field meters [2]. One of them is working 

in the approximate frequency bandwidth from 20 Hz to 2 kHz, typically 

measuring the background magnetic fields from electricity transmission and 

distribution facilities or magnetic fields around the most household electrical 

appliances, and the other one at higher frequencies, measuring the magnetic 

fields associated with video display units etc. The single-axis magnetic field 

meter that we proposed has a broadband flat response from 40 Hz to 150 kHz, 

and a good sensitivity, being able to measure magnetic inductions ranging from 

a few nT to 100 µT. 

2. Instrument principle 

The simplified block diagram of the instrument is shown in Figure 1. The 

time derivative of magnetic flux density, induction, is obtained by measuring the 

voltage induced into an external detection coil (loop sensor) of known 

characteristics. This output signal is taken differentially using a very low-noise 

programmable instrumentation amplifier (PIA), considered a better option than 




