
Three-Dimensional Field-Flux Eigenmode Formulation for 
Periodic Graphene Structures

Vasilis Salonikios, Michalis  Nitas, Savvas Raptis and Traianos V. Yioultsis

Department of Electrical and Computer Engineering, Aristotle University of Thessaloniki, 54124 Greece,

traianos@auth.gr

Field-Flux Eigenmode Formulation

Computational Results I : 5µm Free-Standing

Graphene Microribbon

Computational Results II : 

Periodic Graphene Structure

Implementation of Graphene

Acknowledgement
This research is carried out/funded in the context of the project “Development and 

implementation of an integrated platform for fully planar low-cost circuits for 5G, 

Internet-of-Things and THz Communications technologies” (MIS 5005207) under the 

call for proposals “Supporting researchers with emphasis on new researchers”

(EDULLL 34). The project is co-financed by Greece and the European Union (European 

Social Fund-ESF) by the Operational Programme Human Resources Development, 

Education and Lifelong Learning 2014-2020.

Distribution of the normal (a) and tangential (b) electric field at the transverse plane on 

the propagation axis of the first mode at 1 THz.

Dispersion curves of the first two modes of a 5µm graphene microribbon compared to 

the infinite layer [2].
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Scaling of B to avoid ill-

conditionining of the final 

system of equations

Transformation of Maxwell’s 

equations according to Bloch-

Floquet theorem

Final FEM

Galerkin 

Formulation

�A precise 3-d Field–Flux FEM Formulation for Periodic GRAPHENE structures is 

implemented

�The formulation is spurious free and results in a linear Eigenvalue problem. Allows 

the examination of the wave inside passbands and stopbands of periodic Graphene 

structures.

�All computed Fields are of the same order of approximation

� Graphene is treated as a finite conductivity boundary

� The Graphene’s Surface is considered as an exterior boundary
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Introduction

Periodic Arrangement of Graphene Microstrips

Distribution of the normal (a) and tangential (b) electric field on the plane of the 

Graphene structure at 2 THz.
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