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Figure S1. Typical PL spectra of pristine MoS2 monolayers on SiO2/Si wafers (MoSz/SiO2/Si, black)
and MoS2 monolayers transferred on Au thin films (MoS2/Au-F, green). Au thin films significantly
suppress the PL emission from MoS2 monolayers on them.
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Figure S2. FDTD-calculated reflectance spectra of MoS2 monolayers on Au(100 nm)/SiO2/Si wafers
without (MoS2/Au-F) and with a 50-nm gap (MoS2/50-nm-gap/Au-F). The latter shows reduced
reflectance in broad wavelength range and clear dips at the exciton resonance wavelengths (615 and
660 nm). This suggests that the gap can enhance the optical absorption of the MoS2 monolayers. The
reflectance spectrum of MoS: monolayers on Au-NP is also compared with those of other two
samples.

Figure S3. Surface topography and CPD maps of MoS2/Au-F. The first dark-state CPD (CPDp) map
was obtained after storing the sample in dark for at least 1 hour. The CPD under light illumination
(CPDL) map was measured while shining 660-nm-wavelength light with the power density of 1.6
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mW/cm? on the sample surface. The measured CPDLis smaller than the measured CPDb by several
mV. The last CPD map in dark, obtained after leaving the sample in dark for 10 minutes, shows that
the measured CPD returns to the initial dark state CPD.
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Figure S4. Surface topography (left) and CPD (right) maps of MoS2/Au-NP. The maps at the top
were taken in the initial dark state. The middle maps were obtained under illumination of 660-nm
light (power density: 1.6 mW/cm?). The maps at the bottom were obtained after leaving the sample
in dark for 10 minutes. The dashed line circles in the maps indicate the regions where the MoS2
monolayers are in contact with the top surface of Au-NPs.





