
We show in microwave measurements and computer simulations that an individual 
mode can be preferentially excited by illuminating the sample with the wavefront 
corresponding to the singular vector of the transmission matrix of the mode. The 
selectivity can be further improved in pulse excitation by an exponentially rising pulse 
with a rise time equal to the decay rate of the mode and with a carrier frequency of the 
central frequency of the mode. We found that it is not possible to distinguish two 
spectrally overlapping modes with similar speckle patterns in excitation. The ability to 
excite individual modes provides some degree of control of energy deposition and 
absorption in disordered materials, which can be exploited to lower the threshold of 
lasing action in active random media. 
 

Wave Statistics in Scattering by Weak Correlated Disorder 

Lev Kaplan (Tulane University, US) 

Waves  propagating  through  a  medium  characterized  by  weak  correlated  disorder  exhibit 

intricate  branching  patterns  of  fractal  appearance.  Such  branching  patterns  may  be 

quantitatively  understood  in  terms  of  caustics  or  singularities  in  the  corresponding  classical 

flow,  and  the  resulting  density  variations  survive  averaging  over  wavelength  and  wave 

propagation directions. We  show  that  the  statistical properties of  the wave patterns may be 

obtained  analytically  as  a  function  of  the  disorder  parameters  (disorder  strength  and 

correlation length) and the properties of the incoming wave (specifically, the mean frequency, 

frequency spread, and angular spread). Applications range  from 2DEG electron  flow  to ocean 

waves refracted by currents and to microwaves in a disordered cavity. 

 

 

 

 

 

 

 

 

 

Multi‐terminal Decoherent Quantum Transport: From Giant Magnetoresistance 
and SASERs to Dissipative Adiabatic Quantum Motors 

L.J. Fernández‐Alcázar1,2, R. Bustos‐Marún 1,3 and H.M. Pastawski1,2 
1Instituto de Física Enrique Gaviola, CONICET‐UNC 

2Facultad de Matemática, Astronomía y Física 
3Facultad de Ciencias Químicas, Universidad Nacional de Córdoba‐ 5000 Córdoba‐ Argentina 


