
 

Figures 

DC Power Supply

Network Analyzer

BS

PD

Microscope

Objective

Lens

Input Output
L

a
s
e

r

Vacuum

Chamber

Output

Si

SiO2
Au

MoS2

C
a

m
e

ra

  
  

  
     

  
  

BS

Bias-T

(a)

(c)

  
     

Si

SiO2 SiO2

Au MoS2 Au

XY Stage

(b)

MoS2

Au

 
Fig. 1: Measurement setup and MoS2 drumhead 

resonator device structure. (a) Schematic of the 

optical interferometry measurement setup. (b) 

Schematic illustration of the MoS2 resonator. (c) 

Optical image of a MoS2 drumhead resonator 

with contact electrode. Scale bar: 10 μm. 
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Fig. 2: Illustration of the gate tuning effect on 

interferometry responsivity and measurement 

data of the MoS2 resonator. (a) Cross section of 

the device, showing the air gap at 0.5 V gate 

voltage (Vg), and (b) corresponding resonance 

data. (c-d) Same as (a-b) but with 7 V Vg.  
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Fig. 3: Visualizing the responsivity with the 

laser spot at the center of the MoS2 resonator. (a) 

2D color plot showing resonances at different Vg, 

(b) optical image showing the laser position at 

the center of the MoS2, and (c) line plots for 0–

10 V gate voltages. The orange arrows in the 2D 

color plot and the orange trace in the line plot 

indicate where the responsivity is zero, i.e., the 

device motion can be hardly measured.  
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Fig. 4: Tuning and visualizing the responsivity, 

by moving the laser spot (a) towards the side, 

and (b) at the edge of the MoS2 resonator. 
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Fig. 5: Illustration of location effect on laser 

interferometry. (a) Finite element simulation of 

the MoS2 deflection under 5 V Vg. (b) Deflection 

profile of the device in the red dashed box in (a). 

(c) Illustration of location effect on responsivity.  




