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In strongly correlated systems, perovskite 

oxide SrTiO3 (STO) exhibits exotic 

functionalities such as room temperature 

ferroelectricity[1], polar nanoareas[2] as well 

as two dimensional electron gas[3] on the 

surface which have attracted immense 

interest to exploit the surface of STO. 

Although, inadequate technology has 

raised the challenge to the thorough 

investigation of the STO surface, the recent 

developments of hybrid devices[4][5][6] 

have opened up new techniques to explore 

the surface. We have employed single layer 

graphene field effect transistor as a probe 

to study the surface of STO. We 

experimentally and theoretically provided 

the evidence of electric field tunable 

dipolar clusters at the graphene-STO 

interface. The effect of dipolar clusters of the 

STO surface on the average resistance of 

graphene was masked by the trapped 

charges at the interface of graphene and 

STO, whereas the low frequency 1/f noise 

exhibited a bistable characteristic which 

was attributed to the behavior of interfacial 

dipoles at different electric fields. 

 

 

 

References 

 

[1] D. Lee, H. Lu, Y. Gu, S.-Y. Choi, S.-D. Li, S. 

Ryu, T. Paudel, K. Song, E. Mikheev, S. Lee, 

et al., Science, 349 (2015) 1314  

[2] A. V. Kityk, W. Schranz, P. Sondergeld, D. 

Havlik, E. K. H. Salje, and J. F. Scott, Phys. 

Rev. B, 61, (2000) 946  

[3] W. Meevasana, P. King, R. He, S. Mo, M. 

Hashimoto, A. Tamai, P. Songsiriritthigul, F. 

Baumberger, and Z. Shen, Nature materials, 

10, (2011) 114  

[4] Nuno J. G. Couto, Benjamin Sacépé, 

and Alberto F. Morpurgo, Phys. Rev. Lett. 

107 (2011), 225501  

[5] Surajit Saha, Orhan Kahya, Manu 

Jaiswal, Amar Srivastava, Anil Annadi, 

Jayakumar Balakrishnan, Alexandre 

Pachoud, Chee-Tat Toh, Byung-Hee Hong, 

Jong-Hyun Ahn, T. Venkatesan & Barbaros 

Özyilmaz, Scientific Reports, 4 (2014) 6173 

[6] Raymond Sachs, Zhisheng Lin & Jing Shi, 

Scientific Reports, 4 (2014) 3657 

 

 

 

 

 

 

 

 

 


