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Several different properties of extragalactic radio sources have been at-
tributed to the effects of turbulence. The morphological appearance of FRI 
sources has been often interpreted as the result of turbulent entrainment in 
subsonic or transonic flows (Bicknell 1984, 1986). Moreover, particle accel-
eration by MHD turbulence via a second order Fermi process is one of the 
possible ways for accelerating the synchrotron emitting relativistic particles 
(see Ferrari, Trussoni & Zaninetti 1979). Turbulence appears therefore as 
an important ingredient in the theoretical modelling of extragalactic radio 
sources; however, we do not have, unfortunately, any direct evidence of it. 

Many recent works on turbulence have analysed the geometrical proper-
ties of different kinds of surfaces in turbulent flows. For example, introduc-
ing a tracer (a passive scalar) in such a flow, the surface, known as "scalar 
interface" separating the "coloured" fluid from the "non-coloured" one, ac-
quires fractal properties when advected by turbulent motions. Measures of 
its fractal dimension D give a value of D — 2.35 ± 0.05 (D — 1 for sections), 
irrespective of the type of flow or of the flow conditions. Similar values have 
been also obtained for different kinds of surfaces and in different contexts. 
We recall that the fractal dimension D is defined as Ν — r~D, with Ν the 
number of objects with characteristic linear dimension larger than r. 
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Figure 1. Brightness contour at 3σ level (1.1 χ 1 0 - 4 J y / b e a m ) of the southern lobe o f 
3C449 (left panel) ; In Ν vs l n r curve yielding D = 1.39 (right panel) 

We have analyzed the fractal properties of the boundaries of the bright-
ness distribution (using thresholds corresponding both to 3σ and 5σ levels) 
in the VLA radio maps of 3 FRI sources: 3C449, 3C465, 4C29.30. We report 
in Fig. 1 and Table 1 the results obtained. 

T A B L E 1. Fractal Dimensions 

Source 3 σ level 5σ level 

3C449 1.36 1.21 

3C465 1.19 1.28 

4C29.30 1.17 1.13 

We have also measured the fractal dimension of the scalar interface in 

the results of numerical simulations of supersonic fluid jets in 2-D (slabs), 

undergoing Kelvin-Helmholtz instabilities. We can follow there the evolu-

tion towards a turbulent state, with D increasing from unity, in the initial 

state, to D ~ 1.35, in the turbulent state. 
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