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We consider the egeinvalue problem for the Laplace operator�4  = � 
with Neumann BC for the cavities 1 + (1 +

p
5)=2 � 1 of one medium with

three di�erent geometries of the upper boundary: zero, �st and second fractal
generation (fractal dimension equal to 3=2).

1 One resonator with Neumann BC
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x2 = 6a=16 + 4� 2
WI , WR andWT represent respectively the incident wave, the re
ected wave
and the transmitted wave. To obtain numerically the e�ect ofthe in�nity of
the geometry, we add a perfectly matched layer (PML) construction on the
extrema of the tube. For modeling the wave propagation in thewave guide,
we consider in the frequency space the following system:
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S2p = 0 in PML2:

where [1]Sj = 1 + � j (x)=(ik j ) (j = 1; 2) with � j (x) = 3=(2l j ) ln(105)[(x �
x j )=lj ]2 a positive parameter describing the PML attenuation.On thebound-
ary of the guide we take Neumann boundary condition and usualcontinuity
conditions on the working interfaces. We de�ne the transmission coe�cient
in energy by the formula
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 2:

Increased transparency

3 Morphology induced transparency

We now consider two media

�4 	 m = � m	 m in 
 1;
�4 	 m = � mn2	 m in 
 2;

with a refraction indexn = 1 +
p

5 in 
 2. We take the Neumann BC (acous-
tic) at the walls

~� � ~r 	 m = 0 on the boundary@
 ;

and suppose usual continuity conditions on �.
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 For 2D shallow cavities 
 with boundary@
,
the localization or con�nement of the eigen-
mode 	m is characterized by its \existence sur-
face" [2, 3, 4, 5]:

Sm =
1R


 j	 mj4dxdy
;

where 	m is L2-normalized over 

Z



j	 m(x; y)j2dxdy = 1:

To consider how the amplitude distribution of the eigenmodes is distributed
over both the subdomain 
1 and the subdomain 
2 we introduce:
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m =S2
m; � =
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1 totally coupled
0 uncoupled

� is a coupling index

Results

4� 2=� 2

The mean values of� m increase with
the irregularity of the interface:

� < � > = 0:038 for Fractal 0
� < � > = 0:132 for Fractal 1
� < � > = 0:195 for Fractal 2

2 Resonators coupled through rough interfaces
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