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TECHNICAL ABSTRACT   

We investigate the onset of current oscillations induced by hot carriers interacting with high-energy 

optic phonons  in graphene during the transient regime once the electric field is turned-on at 

room temperature. We show that the oscillations only take place for a specific range of constant 

electric fields within a voltage and sample length window, and is the direct consequence of the 

interplay between the electric force and the randomizing nature of deformation potential optic 

phonons in the linear band structure of graphene. Within this range of parameters the effect is 

predicted to manifest in damped terahertz oscillations of the carrier drift velocity and average energy 

[1]. 

 When an oscillating (AC) electric field is superimposed to a DC field F, the current 

oscillations are modified by the presence of the AC field, and its amplitude exhibits a soft resonance 

at the about half of the natural oscillation frequency of the carriers in the presence 

of the DC field [2]. This type of behavior is however different from normal parametric resonance 

that would occur at . In addition the resonance is rather soft with a Q-factor , as the system 

is strongly dissipative. Another interesting feature is the dephasing between current and AC field 

that shows a minimum as a function of the AC field frequency at low damping that softens to 



 

 
 

 

become monotonic at high damping for all AC field strengths. Applications for THz sources and 

detectors will be discussed. 
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