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Within the tight binding approximation, we study the dependence of the electronic band structure and of 
plasmonic spectra of a graphene single layer on the modulus and direction of applied uniaxial strain. 
While the Dirac cone approximation, albeit with a deformed cone, is robust for sufficiently small strain, 
band dispersion linearity breaks down along a given direction, corresponding to the development of 
anisotropic massive low-energy excitations. We recover a linear behavior of the low-energy density of 
states, as long as the cone approximation holds, while a band gap opens for sufficiently intense strain, for 
almost all, generic strain directions. Our calculation of the dielectric function is based on the random 
phase approximation (RPA), besides we consider local field effects (LFE), following the method developed 
by Hanke and Sham for the calculations of the dielectric response properties of crystalline systems. In this 
way we will take into account possible collective excitations of any wavelength as a function of the uniaxial 
strain. 
 
References 
 
[1] A. H. Castro Neto et al., Rev. Mod. Phys. 81, (2009) 109  
[2] F. M. D. Pellegrino, G. G. N. Angilella and R. Pucci, Phys. Rev. B 80, (2010) 094203  
[3] S. M. Choi et al., Phys. Rev. B 81, (2010) 081407 (R)  
[4] F. M. D. Pellegrino, G. G. N. Angilella and R. Pucci, Phys. Rev. B 81, (2010) 035411  
[5] W. Hanke and L. J. Sham, Phys. Rev. Lett. 33, (1974) 582  
[6] B. Wunch et al., New J. Phys. 8, (2006) 318  
[7] E. H. Hwang and S. Das Sarma, Phys. Rev B 75, (2007) 205418  
[8] A. Hill et al., EPL 87, (2009) 27005  
[9] M. H. Gass et al., Nature Technology 3, (2008) 676  
[10] T. Eberlein et al., Phys. Rev. B 77, (2008) 233406  
[11] C. Kramberger et al., Phys. Rev. Lett. 100, (2008) 196803  
[12] F. Liu et al., Phys. Rev. B 76, (2007) 064120  
[13] K. S. Kim et al., Nature 457, (2009) 706  
 
 
 
 
 
 

mailto:fmd.pellegrino@gmail.com

