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Abstract 
 

Since the advent of graphene a miriad of 

schemes have been devised with the aim of 

controlling charge [1,2] and valley transport 

[3], from ways of opening a gap to switch 

off conduction [1,3] to  the clever use of 

defects as valley filters [4].  
 

Here we put forward two schemes 

harnessing the combined effect of a 

tailored substrate and light-matter 

interaction. Our results show how one can 

gain accurate control of both valley and 

charge currents. Although this is exemplified 

for the case of graphene, the scheme is 

general and can be used with other two-

dimensional materials. 
 

 

 

References 

 

[1] Yuanbo Zhang, Tsung-Ta Tang, Caglar 

Girit, Zhao Hao, Michael C. Martin, 

Alex Zettl, Michael F. Crommie, Y. Ron 

Shen & Feng Wang, Nature 459 (2009) 

820. 
[2] L. E. F. Foa Torres and G. Cuniberti, 

Appl. Phys. Lett. 94 (2009) 222103. 
[3] H. L. Calvo, H. M. Pastawski, S. Roche 

and L. E. F. Foa Torres, Appl. Phys. Lett. 

98 (2011) 232103. 

[4] D. Gunlycke and C. T. White, Phys. 

Rev. Lett. 106 (2011) 136806. 
 

 

 

 

 

 

 

 

 

 

 

 

 


