
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. 
 

Localisation and Finite‐Size Effects in Graphene Flakes 

Rudolf Roemer (University of Warwick, UK) 

We  show  that electron  states  in disordered  graphene, with  an onsite potential  that  induces 

inter‐valley  scattering,  are  localised  for  all  energies  at  disorder  as  small  as 1/6  of  the  band 
width  of  clean  graphene. We  clarify  that,  in  order  for  this  Anderson‐type  localisation  to  be 

manifested, graphene flakes of size ~200 200 nm2 or larger are needed. For smaller samples, 

due  to  the  surprisingly  large extent of  the electronic wave  functions, a  regime of apparently 

extended  (or  even  critical)  states  is  identified.  Our  results  complement  earlier  studies  of 

macroscopically large samples and can explain the divergence of results for finite‐size graphene 

flakes. 

 

 

 

 

 

 

 

 

 

Multi‐terminal Decoherent Quantum Transport: From Giant Magnetoresistance 
and SASERs to Dissipative Adiabatic Quantum Motors 
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Quantum conductance in nano and mesoscopic systems is often affected by decoherence, which in turn, 
becomes  critical  to obtain  the  semiclassical behavior.  In  spite of  this,  just a  few works  include  these 


