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The FWHM values of MoS2/InN is the highest, followed by MoS2/AlN, and the value for 

MoS2/GaN is the least, thus indicating that growth quality of MoS2 on GaN is best among the three 

(Fig. S1). 

 

FIG. S1. Peak fitting of the two Raman modes of MoS2 in different MoS2/III-nitrides. The FWHM 

(w) values of the corresponding spectra have been shown along (marked by a red rectangle). 

 

 

The AFM images of the top surface of MoS2/(Al, Ga, In)N are shown in Fig. S2. It can be seen 

that the MoS2 films are quite smooth, with some particulate formation in all the three samples. The 

root mean square (rms) surface roughness values for MoS2/AlN, MoS2/GaN, and MoS2/InN are 

found to be 0.571, 0.501, and 1.26 nm, respectively. 
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Model Gauss

Equation y=y0 + (A/(w*sqrt(pi/2)))*exp(-2*((x-xc)/w)^2)

Plot Peak1(B) Peak2(B) Peak3(B) Peak4(B)

y0 1518.87585 ± 11.15512 1518.87585 ± 11.15512 1518.87585 ± 11.15512 1518.87585 ± 11.15512

xc 406.57857 ± 0.15954 380.96431 ± 0.12879 415.19933 ± 1.1697 375.03087 ± 0.44891

w 8.10852 ± 0.16451 8.48065 ± 0.33512 9.65605 ± 1.21876 29.26421 ± 0.9445

A 47176.47388 ± 2614.63243 11444.56331 ± 698.11701 10735.90434 ± 2598.99757 31271.9047 ± 1172.2551

Reduced Chi-Sqr 5280.64025

R-Square (COD) 0.99654

Adj. R-Square 0.99632

Model Gauss

Equation y=y0 + (A/(w *sqrt(pi/2)))*exp(-2*((x-xc)/w )^2)

Plot Peak1(B) Peak2(B) Peak3(B) Peak4(B)

y0 489.84062 ± 4.77198 489.84062 ± 4.77198 489.84062 ± 4.77198 489.84062 ± 4.77198

xc 405.94028 ± 0.03685 414.78252 ± 0.2712 382.17102 ± 0.09841 377.69071 ± 0.41299

w 6.81025 ± 0.07035 5.68042 ± 0.47804 5.78614 ± 0.25525 17.02444 ± 0.67421

A 23997.11064 ± 242.82456 2439.17671 ± 234.18479 4570.51244 ± 322.10365 7796.39118 ± 421.15592

Reduced Chi-Sqr 1554.73851

R-Square (COD) 0.99652

Adj. R-Square 0.9963

Model Gauss

Equation y=y0 + (A/(w *sqrt(pi/2)))*exp(-2*((x-xc)/w )^2)

Plot Peak1(B) Peak2(B) Peak3(B) Peak4(B)

y0 2884.83265 ± 5.08564 2884.83265 ± 5.08564 2884.83265 ± 5.08564 2884.83265 ± 5.08564

xc 406.30222 ± 0.06167 382.54688 ± 0.21541 415.32414 ± 0.2412 376.37521 ± 0.66309

w 7.00165 ± 0.12937 6.76896 ± 0.55503 5.3124 ± 0.44415 20.32703 ± 0.99624

A 13051.1963 ± 223.01775 2641.62885 ± 338.23569 2186.05145 ± 204.37069 6830.24767 ± 487.91777

Reduced Chi-Sqr 1574.85642

R-Square (COD) 0.9878

Adj. R-Square 0.98703
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FIG. S2. AFM scans of top surface of different MoS2/III-nitrides. The RMS roughness (Rq) values 

of the corresponding surfaces have been shown along (marked by a red rectangle). 
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The band offsets for different MoS2/III-nitrides determined by HRXPS measurements are shown 

in Fig. S3. 

 

 

FIG. S3. For MoS2/InN: (a) Mo3d core level and valence band spectra acquired from MoS2, (b) 

In3d and Mo3d core level spectra of MoS2/InN heterojunction, (c) In3d core level and valence 

band spectra of InN epilayer; for MoS2/GaN: (d) Mo3d core level and valence band spectra 

acquired from MoS2, (e) Ga2p and Mo3d core level spectra of MoS2/GaN heterojunction, (f) Ga2p 

core level and valence band spectra of GaN epilayer; and for MoS2/AlN: (g) Mo3d core level and 

valence band spectra acquired from MoS2, (h) Al2p and Mo3d core level spectra of MoS2/AlN 

heterojunction, (i) Al2p core level and valence band spectra of AlN epilayer. Peak positions are 

marked in the parentheses. 
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Figure S4 is a schematic of the comparison of band alignments of MoS2 with different III-nitrides 

obtained from the above HRXPS results. 

 

FIG. S4. Band alignment at (a) MoS2/InN, (a) MoS2/GaN, (c) MoS2/AlN, and (d) schematic of 

band alignments of MoS2 with the III-nitride semiconductors (All energy values are in eV). 
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