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Graphene is promising material for high 

quality nano-resonators with low mass and 

high quality factor [1, 2]. These properties 

make graphene resonators suitable 

candidates for studying a mechanical 

system in the quantum regime, to realize 

squeezing of the mechanical motion and to 

explore effects such as Casimir forces [3]. 

However, the readout of a mechanical 

quantum state requires a non-invasive 

measurement method. To this end, one 

approach is to use a quantum transducer to 

indirectly measure the motion of the 

mechanical system, as is the case in hybrid 

systems [4]. 
 

Here [5], we present a novel on-chip hybrid 

optomechanical system consisting of a 

mechanical graphene drum resonator 

suspended 20 nm above a nitrogen 

vacancy centre (NVC) (Fig. 1). In this regime 

of nanoscale separation between 

graphene and a light emitter, the 

interaction between graphene and the 

emitter can be extremely efficient [6, 7]. Our 

system exploits this interaction to couple a 

light emitter strongly to the mechanical 

degree of freedom, and provides us with an 

indirect and sensitive probe of the 

mechanics. Harnessing this effect, we 

demonstrate the first time-resolved readout 

of graphene motion by emission 

measurement, using the NVC as a 

transducer [5]. Current experiments exploit 

low-temperature quantum emitters with 

lifetime-limited linewidths and aim to probe 

Casimir interactions. 
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Figure 1: a)False-colour SEM image of a half-

suspended hybrid optomechanical device: a 

graphene membrane (blue) lies closely 

suspended over nano-diamonds containing 

NVC's (red) in a hole etched into SiO2 (purple, 

depth 70 nm). b) Time trace of NVC emission 

(orange bars) modulated by a graphene drum 

oscillating in its near field. 
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