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Abstract. The paper discusses problems related to the 
near field EMF measurements for labor safety and 
environment protection purposes in comparison with the 
far field measurements. 
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1. Introduction 
Electromagnetic field (EMF) metrology is of 

concern in the wide area of indoor and outdoor 
applications. The former is related mainly to propagation 
studies, radio interference (RFI), antenna measurements, 
etc, while the latter includes susceptibility of living and 
nonliving matter studies, measurements related to the 
labor safety and environment protection and in variety of 
laboratory investigations and experiments. The outdoor 
measurements are usually performed in the far field, in 
conditions of a plane wave (TEM wave). It allows the 
use, in the metrology, of an arbitrary antenna playing the 
role of a measuring antenna (EMF sensor). Although 
there are several  important factors that limit accuracy of 
the measurements (especially reflections and multipath 
propagation); however it does not change the general 
idea of these measurements but only requires a care 
during the measurements in order to find possible 
sources of uncertainty and try to eliminate (limit) them. 
An advantage here is good knowledge represented by a 
measuring team. Without regard to this, the 
measurements uncertainty at the levels below ± 1 dB is 
unachievable [1]. 

Apart from the others the first problem connected 
with the near field measurements is the personnel 
performing them. Often these are the people having a 
very little (limited) experience in electromagnetics and, 
as a result, they are unable to analyze conditions in 
which the measurements are performed and introduce 
necessary corrections or measures to achieve the greatest 
possible (maximal, possible) accuracy. 

In order to present conditions of the near field 
measurements, they are compared with those of the far 
field in Table 1.  

On the ground of the basic considerations, the paper 
presents practical solutions proposed by the authors and 

applied to metrological practice. The solutions show 
specificity of the near field EMF measurements and the 
measures necessary to minimize measuring errors. 

Table 1 
EMF measurements in the far- and in the near field 

parameter near field far field 
measured EMF 

component 
E, H & S E or H, and 

S on microwaves 
other magnitudes 

measurement 
I, T, (SA, SAR) 

"HESTIA" 
unnecessary 

spatial 
components 

3 1 or 2 

polarization quasi-ellipsoidal 
spherical wave 

linear or elliptical 
plane wave 

environment complex, multi-
path propagation 
& interference 

usually simple 

frequency 
spectrum 

wide, often 
unknown, many 

fringes 

usually single 
frequency 

antennas small, 
omnidirectional 

resonant, directional 

temporal & 
spatial EMF 
alternations 

significant usually negligible 

uncertainty 3, 6 or more dB around 1 dB 
temperature 
sensitivity 

significant unessential 

susceptibility significant ommitable 
influence of 
surroundings 

significant usually ommitable 

procedures complex simple 
agreement with 

theory 
reasonable good 

measured levels V/m, kV/m mV/m, μV/m, dBμV/m 
 

2. Metrological concepts for the far- and near 
field 

Considering differences in the approach to the far- 
and near field, we should define where the fields are.  

The boundary of the near field R is usually assumed 
as: 

 
λ

22DR ≥ , (1) 

where: D is the maximal size of the radiation source and 
λ is the wavelength. 
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