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Electromagnetic field propagation in graphene in the range 40 MHz-110 GHz
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In analogy to the famous Moore law, the Edholm law states that “the need for higher 
bandwidth in wireless communications doubles every 18 months”. In modern wireless LANs 
the carrier frequency is 5 GHz and the corresponding data rate does not exceed 110-200 Mb/s. 
However, following the ever increasing demand for wireless communication, the data rate is 
expected to reach 5Gb/s in 8-10 years. In order to accommodate such an increase, the carrier 
frequency for wireless communications should reach and possibly exceed 100 GHz, thus 
approaching the terahertz domain. In that frequency range, there is a severe lack of enabling 
devices 
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graphene
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Conclusions –What’s next?
The electrons produced by a short laser 
pulse incident on a graphene monolayer 
excite two oblique gates polarized with 
different dc voltages. The two gates are 
biased such that the quantum 
transmission has an isolated sharp peak 
in a narrow energy bandwidth. Such a 
transmission mimics the main property 
of a resonant tunneling structure, usually 
consisting of a semiconductor 
heterostructure, and generates an electric 
pulse with sub-picosecond duration and 
a spectrum with a cutoff frequency that 
can exceed 10 THz.
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The photocurrent is maximum if, as in 
(a) the Fermi energy level in 
graphene, measured with respect to 
the Dirac point, is EF=hν/2 . Then, 
vertical transitions generate an 
electron pulse with an energy 
distribution centered around EF , 
which is directed by an applied bias 
towards two oblique gates with 
different widths,  and , and polarized 
with different biases,  and ; an output 
pulse is finally collected. 

THz generation 
using an RTD-like 
graphene device


