
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. 
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We  show  that  the  numerical  strong  disorder  renormalization  group  algorithm  (SDRG)  of 

Hikihara et. al. [Phys. Rev. B 60, 12116 (1999)] for the one‐dimensional disordered Heisenberg 

model naturally describes a  tree  tensor network  (TTN) with an  irregular  structure defined by 

the strength of  the couplings. Employing  the holographic  interpretation of  the TTN  in Hilbert 

space, we  compute  expectation  values,  correlation  functions  and  the  entanglement  entropy 

using  the  geometrical  properties  of  the  TTN. We  find  that  the  disorder  averaged  spin‐spin 

correlation  scales  with  the  average  path  length  through  the  tensor  network  while  the 

entanglement entropy  scales with  the minimal  surface connecting  two  regions. Furthermore, 

the entanglement entropy  increases with both disorder and system size, resulting  in an area‐

law  violation. Our  results  demonstrate  the  usefulness  of  a  self‐assembling  TTN  approach  to 

disordered  systems  and  quantitatively  validate  the  connection  between  holography  and 

quantum many‐body systems. 
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