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Fluctuations in Intensity in disordered media as a New
Sub-wavelength Microscopy Tool GABRIEL CWILICH, Depart-
ment of Physics, Yeshiva University, JUAN JOSE SAENZ, Departa-
mento de Fisica de la Materia Condensada, Universidad Autonoma de
Madrid — The intensity-intensity correlations of waves that propagate
coherently through a disordered system are discussed, in the mesoscopic
scale. Since many of the properties of those correlations are indepen-
dent of the transport regime (ballistic, diffusive or localized) they can be
discussed using the macroscopic approach of random matrix theory [1].
In that framework we have considered the problem of multiple sources
emitting simultaneously in a disoredered medium, and we will show that
the correlations and even the intensity fluctuations at a fixed point out-
side the turbid system can provide useful information about both the
relative position of the sources and their coherence. Moreover, the in-
formation obtained is relevant at subwavelength lengths, opening the
possibility of new applications to fluorescence studies, communications
and image processing in turbid environments, complementary to tradi-
tional techniques.
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