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q  I met Prof. Perruisseau-Carrier during my undergraduate 
studies, in 2012. 
§  He came to UPCT, Spain, to present the on-going research 

of his group. 

q  Later we started a UPCT-EPFL collaboration on graphene 
plasmonics. 
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Prof. Julien Perruisseau-Carrier 
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Reconfigurable LPF In Graphene Nanoribbons 

 D. Correas-Serrano, J. S. Gomez-Diaz, J. Perruisseau-Carrier and A. Alvarez-Melcon, ”Graphene based plasmonic 
tunable low pass filters in the THz band,” IEEE Transactions on Nanotechnology. 



q  Generalization of modal dispersion 
from a single simulation. 
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Quasi-static Approximation for Modal Dispersion 



q 
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Ideal vs Realistic Electrostatic bias. 

q  Voltage requirements depend on 
the original transfer function. 
§  Lower V à Worse performance 

q  Example 
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Spatial Dispersion 

§  Electrons have momentum.    
§  Electron movement depends of: 

§  Electric field in a point 
§  Wavevector 



q 
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Spatial Dispersion in Graphene Sheets 
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Equivalent Circuit 

Spa%al	  dispersion	  term	  
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Single and Parallel Plate Waveguides: Analysis and Circuit Model,” IEEE MTT. 



Graphene PPW. Symmetric Mode 

Exact,	  Local	  
Exact,	  Nonlocal	  
Equivalent	  Circuit	  
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Graphene PPW. Antisymmetric mode 

q  Elements	  for	  each	  strip	  

q  Coupling	  between	  strips	  



Graphene PPW. Antisymmetric mode 

Exact,	  Local	  
Exact,	  Nonlocal	  
Equivalent	  Circuit	  



q  Spatial dispersion may impact device performance 
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Spatial Dispersion in Plasmonic Devices 
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q  I have reviewed my collaboration with Professor  
Julien Perruisseau-Carrier. 
§  Only a small part of his vast multidisciplinary research 
 

q THz plasmonic filters 
§  Dynamic control 
§  Efficient design technique 

q Spatial dispersion in graphene   
§  Equivalent circuits 
§  Related to quantum capacitance  
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Conclusions 


