Increased coupling of Laplacian eigenmodes between two media
separated by an Irregular interface
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1 - One resonator with Neumann

We consider the egeinvalue problem forptbe Laplace opedator =
with Neumann BC for the cavities 1 + (1 +5)=2 1 of one medium wit

three di erent geometries of the upper boundary: zero,ngtsecond fracte

generation (fractal dimension equal &2
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3 - Morphology induced transpar -
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Xo=6a=1l6+4 ,
W,, Wr andW+ represent respectively the incident wave, the re ectee@
and the transmitted wave. To obtain numerically the e ecthaf in nity of

the geometry, we add a perfectly matched layer (PML) coctsbruon the
extrema of the tube. For modeling the wave propagation invewe guide,

we consider in the frequency space the following system:
|

KXy
@@X Sll 1@p+@ex |) @@y Sigs 151p 0 in PMLIZ;
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@@X :ngs gy 1225 2p2 0 In 3
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where [1]8J =1+ ;(x)=(ik;) ( = 1;2) with j(x) = 3=2;) In(1P)[(x
Xj)=l;]* a positive parameter descrlblng the PML attenuation.Orbitend-
ary of the guide we take Neumann boundary condition and asuafhuity
conditions on the working interfaces. We de ne the trarmonscoe cient
In energy by the formula
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2 - Resonators coupled through rough inte

We now consider two media

A
A

In g
In 5
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mi

p 5in 5. We take the Neumann BC (acou-

m

with a refraction indexx =1+
tic) at the walls

~ F =0 onthe boundary@ ;

and suppose usual continuity conditions on .

@ @ @  For D shallow cavities with boundarya,
) , ,| the localization or con nement of the eige
ﬂ% mode |, is characterized by its \existence sdr
N < \ face" [2, 3, 4, 5]
1 1 1 1
Sm= R

i mjfdxdy

where , IS Lo-normalized over
7

i m(x;y)i“dxdy = 1.

To consider how the amplitude distribution of the eigenmasidistributed
over both the subdor?ainl and the subdomain zzwe Introduce:

s\,¥ =St j nitdxdy; St?2=152 | qj%dxdy;

1 totally coupled
O uncoupled

mu: 30,9313

IS a coupling Index
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Results

The mean values of,, Increase with

0 | . E::Et:i‘;’ the irregularity of the interface:
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