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S1 Voltage Dependence and the Saturated State 

To demonstrate the evolution of the PL under bias voltage during the near-field scans, we 

scanned the same area of monolayer MoS2 flakes 13 times under the same bias voltage (˗2 

V) with 1 s exposure time. The changes of tip-enhanced photoluminescence (TEPL) spectra 

are shown in figure S1. It is clearly shown that the peak position of the PL spectrum 

gradually blue-shifted until saturation when we scanned the MoS2 sample. 

To further study the changes caused by different bias voltages, we scanned 8 times (14-20 

scan times in figure S1 B) more with different voltages (˗4 V to ˗10 V) after reaching 

saturation. The 14th and 15th scan times were under ˗4 V; the 16th and 17th scan times were 

under ˗6 V; the 18th and 19th scan times were under ˗8 V; the 20th scan times were under 

˗10 V. But no significant changes were observed. 

 

 

Figure S1. 21 TEPL spectra measured at the same spot on a mechanically exfoliated 

MoS2 flake under different bias voltages. (A) 21 experimental TEPL spectra. These 

spectra are plotted from the bottom to the top followed by the scanning sequence. The first 

scan was under 0 V bias voltage for reference with 1 s acquisition time. All others were 

acquired under ˗2 V bias voltage with 1 s exposure time. (B) Peak positions of PL spectra 

shown in figure (A). X-axis is the scan times under non-zero bias voltages. The 0 time is 

the scan under 0 V for reference. The 1st to 13th scan times were under ˗2 V; the 14th and 

15th scan times were under ˗4 V; the 16th and 17th scan times were under ˗6 V; the 18th 

and 19th scan times were under ˗8 V; the 20 scan times were under ˗10 V.  



S2 TEPL Spectra after 6.5 Months 

To determine the duration of the changed PL, we conducted measurements on the same 

area of the mechanical exfoliated sample under 0 V bias voltage approximately 6.5 months 

after the original experiment. Figure S2(B) shows the results of this measurement. The blue 

line, labeled '6.5 months,' represents the TEPL spectrum measured near the 'point 1' marked 

in figures 3 and 4, with a 1-second acquisition time. The red line, labeled 'Saturation,' is 

the PL spectrum measured at the 'New Point' in figure S2 when it was saturated (the 13th 

scan time in figure S1). It's important to note that both of these peaks were measured on 

the same MoS2 flake, as shown in figure S2(A). Point 1 was almost saturated during the 

first time we did the experiment, and its TEPL spectrum shows that even after 6.5 months, 

it remained at the saturated status.  

The new experimental data clarifies that the blue shift observed in the TEPL spectra indeed 

remained over a period of at least 6.5 months. 

 

 

 

Figure S2 AFM image and TEPL spectra of mechanically exfoliated MoS2 flakes after 

6.5 months. (A) AFM image of mechanically exfoliated MoS2 flakes. The blue rectangle 

is the scanned area shown in the main paper. ‘Point 1’ is near point 1 in the main paper 

(figure 3 and 4). The ‘new point' is where the voltage-dependence experiment (figure S1) 

is conducted. Its spectra are shown in figure S1. The scale bar is 1 μm. (B) TEPL spectra 

with 1 s acquisition time. The blue line is the TEPL spectrum measured around point 1 

after 6.5 months since the original experiment reported in the main paper. The red line is 

the spectrum of the 13th scan shown in figure S1, which was saturated during scans. These 

two selected points are on the same MoS2 monolayer flake. 

 


