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FIELD STRENGTH RESULTING FROM SEVERAL ELECTROMAGNETIC FIELDS
(Question 44/10, Study Programme 44A/10)
(1970-1978-1982-1986-1990)

Studies have been carried out in Italy [CCIR, 1966-69] and in Hungary [CCIR, 1978-82] on the composi-
tion of several stable electromagnetic fields at the same point.

1. Field strength resulting from two stable electromagnetic fields
If two fields of different frequencies are considered at a point in space:

E, = Acos ot (1)
E, = Bcos[(® + Aw)t + @) 2)

where 4, B, w, Ao and ¢ are constant in time, and if it is assumed that both fields are polarized in the same
direction, the instantaneous amplitude of the vector representing the resultant field is:

= JA? + BY + 2 ABcos (Awr + ¢) 3)
The mean value of E in the period T = 2 n/Aow is:

h+ T
[ E() dr = Af (A/B) @
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The Aw frequency component of E for the same period is:
th+ T
Eny = <%> j E (¢) cos (Aot + o) dt (5)
Io
If the values A, B, Eg and E,, (dB(uV/m)) are designated by E,, E,, (E + AR) and (E, + AE)
respectively and assuming that E; > E,, a graph can be drawn of the values of AR, as indicated by a field

measuring device, and of AE as a function of (E, — E,), and the curves shown in Fig. 1 (continuous line) and
Fig. 2 are obtained.

The dotted line shown in Fig. 1 is obtained by calculating the r.m.s. of the amplitudes of the two fields:
Eg = /A% + B? (6)

The values of the first curve (continuous line) in Fig. 1 are always lower than those of the second curve,
for each value of (E;, — E;). The maximum difference is 0.9 dB for E, = E,.
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FIGURE 1 - Resultant (E| + AR) of two stable electromagnetic fields (E\ > E)
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FIGURE 2 - (E, + AE) component in the resultant of two stable electromagnetic fields (E, > E,)
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