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Figure S1. The SEM image of Au disk with radius of 60 nm that patterned on the 

MoS2 monolayers. 



 

Figure S2. The I-V curve that measured between the MoS2 monolayers and the 

fabricated electrodes. By calculating the slope of the fitting line, we can obtain the 

contact resistance is about 2.598 M, which shows a fine Ohmic contact. 

 



Figure S3. The experimental and FDTD simulated scattering spectra of MoS2-Au 

hybrid structure with different sized Au disk. (a-c) Experimental scattering spectra of 

MoS2-Au hybrid structure with Au nanodisk radius as (a) 50 nm, (b) 60 nm and (c) 70 



nm. (d-f) The FDTD simulation scattering cross section of MoS2-Au hybrid structure 

with the same Au nanodisk size as (a-c). 

 

 
 

Figure S4: The variation of reflectivity and scattering dip as a function of the applied 

gate voltages. With the gate voltage increased from -8V to +8V, the reflectivity 

increases and the absorption of MoS2 decreases. The scattering dip of Au/MoS2 

hybrids shows the similar tendency because the Fano resonane arises from 

plasmon-exciton coupling 

 

 

 



 

Figure S5. (a) Experimental measured MoS2 A exciton intensity in the energy range of 

1.78 eV to 1.9 eV under gate voltages of -6, -2, 2 and 6V. The solid arrows represent 

the trend of the energy evolution of the neutral exciton and trion, respectively. (b) 

Measured (solid line) and calculated (dashed line) scattering spectra of Fano 

resonance in the range of 1.78eV to 1.95 eV under the same gate voltage as (a). (c) 

The calculated MoS2 A exciton intensity and its corresponding neutral exciton and 

trion contributions. 

 



 

Figure S6. (a) The voltage variation of our device by applying a fast pulse train (-8V) with 

period of 1 ms and 50% duty cycle. (b) Rise and (c) decay region of the electric 

response of MoS2 monolayers, which shows the response time is about 50 ns, which 

shows the same electric response compared with the positive pulse train case.  

 

 

Figure S7. The schematic illustration of the home-built optical system to measure 



time-resolved reflectance spectra. The White light from fiber optic illumination 

system was focused to illuminate the sample, then the generated signal was reflected 

and divided into two beams via beam-splitter. One was collected by a CMOS 

(DCC1545C-HQ, Thorlabs Co.) to form microscopic imaging, and another was 

detected by spectrometer (Acton SP2500, Princeton Instruments Co.) after efficiently 

coupled by a fiber optic coupler. The sourcemeter is connected to the sample for bias 

control. 

 

 

Figure S8. The schematic flowchart illustrating the fabrication process of the 

heptamer reversible display device. (a) The 30nm SiO2/Si substrate was prepared by 

using the ultrasonic cleaning. (b) Translating MoS2 monolayers on the prepared 30nm 

SiO2/Si substrate by using the polymethylmethacrylate (PMMA) nanotransfer method. 

(c) A portion of the MoS2 was removed by the reactive ion etching (RIE) to form a 

heptamer pattern. (d) The Au nanodisks with radius of 60 nm and period of 1 m were 

fabricated as a rectangular array on the MoS2 monolayers by EBL and E-beam 

Evaporation. (e) The Au electrode was also manufactured by EBL and E-beam 

Evaporation. (f) By using the spot welder，the Au electrodes were connected to 

external circuit to realize bias control. 

 



 

Figure S9. (a-c) SEM images of the fabricated electro-optic display device with 

different zoom-in scales. A partial of the MoS2 monolayers was removed to form a 

U-shape pattern. The scale bars: 20 m, 6 m and 1 m. (d-f) The far-field scattering 

images with different gate voltage applied, (d) as Vg=0V, the U-shape pattern is 

invisible and hided in the background; (e) as Vg=-8V, the ‘U’ appears and become a 

convex image; (f) as Vg=+8V, the ‘U’ pattern turned to be a concave one with the 

background intensity subtracted. 

 

 

Figure S10. The curves show the direct multiplication of the MoS2 reflectivity at 

different gate voltages in Figure 2 (a,b) and the Au nanoparticle scattering intensity in 



Figure 1 (c), which have significant difference from the Fano-resonance curves in 

Figure 2 (c,d). 

 



Table S1. The detailed parameter values for the LSPR, neutral exciton, trion and 

coupling strength as obtained from the fitting curve of Fig. 3b, where ωLSP, ωA0, ωA-, 

and γLSP, γA0, γA- are the resonance frequencies and damping constants for the LSP, 

neutral exciton (A0) and trion (A
-
). a1, a2 and a3 are the oscillation amplitudes of the 

harmonic external force. g1 and g2 are the real coupling constants for the LSP-neutral 

exciton coupling and LSP-trion coupling, respectively.  




