
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. 
 

Universal Fluctuations of Optimal Focusing Contrast through Random Media 

Zhou Shi1, Matthieu Davy1,2, and Azriel Z. Genack1 
1Queens College of the City University of New York, USA 

2University of Rennes, France 

The contrast in optimal focusing through an opaque sample between the intensity at the focus 

and  the  background  is  equal  to  the  eigenchannel  participation  number  of  the  transmission 

matrix  (TM),  .  This  can  be  expressed  as  ≡ ∑ /∑ 			,  where    are  the 

eigenvalues of the TM and   is the number of transmission eigenvalues. We will show that for 

diffusive waves the variance of    is  independent of the sample  length and disorder strength. 

We will discuss the impact of incomplete measurement of the TM on the statistics of   ,   and 

conductance.  
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