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Graphene, a single layer of carbon atoms packed tightly into a honeycomb lattice, has been attracting 

wide attention due to its unique electrical, optical and mechanical characteristics. In order to fully 

understand this system and put in practical use remarkable effects that are manifested within, detailed 

characterization of its optical and electrical parameters is required. Here, we report on optical 

characterization of single layer and few layer graphene via infrared spectroscopy and spectroscopic 

ellipsometry. Micromechanically exfoliated graphene samples are prepared on SiO2/Si substrate. 

Samples are then used for the characterization in NIR range by FT IR spectroscopy. Obtained 

reflectance is used for retrieving complex refraction index and conductivity of the sample in measured 

range. In the visible and UV range characterization is done by spectroscopic ellipsometry. Results are 

again used for retrieving complex refraction index and conductivity of the sample. In the measured 

ranges conductivity saturates to universal optical conductivity due to dominance of its interband 

component. Obtained results are in agreement with both theoretical and experimental data reported by 

other groups. 



 
References 
 
[1] K.S.Novoselov, D.Jiang, F.Schedin, T.J.Booth, V.V.Khotkevich, S.V.Morozov, A.K.Geim, Proc. Natl. 
Acad. Sci. U.S.A, 102 (2005) 10451.  
[2] Z.Q.Li, E.A.Henriksen, Z. Jiang, Z.Hao, M.C.Martin, P.Kim, H.L.Stormer, D.N.Basov, Nat. Phys., 4 
(2008) 532-535. 
[3] K.F.Mak, M.Y.Sfeir, Y.Wu, C.H.Lui, J.A.Misewich, T. F.Heinz, PRL, 101 (2008) 196405 
[4] V.G.Kravets, A.N.Grigorenko, R.R.Nair, P.Blake, S.Anissimova, K.S.Novoselov, A.K.Geim, Phys. 
Rev. B, 81 (2010) 155413. 
[5] J.W.Weber, V.E.Calado, M.C.M van de Sanden, APL, 97 (2010) 091904 
[6] H.Fujiwara, Spectroscopic Ellipsometry: Principles and Applications (Wiley, New York, 2007) 
[7] G.W.Hanson, J.Appl. Phys., 103 (2008) 064302. 
 
Figures 

 
Figure1: NIR measured reflectance and calculated conductivity for single layer graphene sample. 

 

  
Figure2: NIR measured reflectance and calculated conductivity for different few layer graphene samples. 

 

  
Figure3: Spectroscopic ellipsometry measurements of SLG sample (60º incidence angle). 

 

  
Figure4: Spectroscopic ellipsometry measurements of SLG sample (different incidence angles). 

 

 
Figure5: Obtained complex refractive index and optical conductivity of SLG sample. 


