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Figure S1. a. STEM image of a thin GaSe. Insets are the magnified image (top right) and intensity profile 

along the solid line (bottom right). b. Schematic illustrations of the structures of β-polytype (left) and ε-

polytype GaSe (right), respectively. (adopted from reference 1).
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Figure S2. EDX spectrum of the GaSe. The atomic ratio of Ga:Se is calculated about 1:1.

Figure S3. AFM images of different GaSe layers. The height of the flakes are (a) 3.5 nm, corresponding to 

~4 layer GaSe, (b) 5.0 nm, corresponding to~6 layer GaSe, (c) 13.5 nm, corresponding to ~16 layer GaSe, 

respectively.



Figure S4. High-resolution STEM image of ultrathin GaSe (less than 4 layers). Inset is the SAED.

Figure S5. Low frequency region of Raman spectra of CuPc deposited on the SiO2/Si and the GaSe flakes 

with different thickness.

Figure S6. Solid line is the calculated relative electromagnetic enhancement from interference effect. Data 

points are the experimental relative enhancement factors (from Figure 4b of manuscript) as a function of 

layer number of GaSe flakes for several typical vibration modes of CuPc. The results demonstrate that the 

interference has little influence on the Raman enhancement.



Figure S7. Raman spectra of 1nm CuPc deposited on the thin GaSe flake (red line), thick GaSe flake (blue 

line) and the SiO2/Si substrate (black line) with 633 nm excitation.

Figure S8. PL spectra for pristine GaSe samples (monolayer, few-layer, multilayer) and corresponding GaSe 

samples with 1 nm CuPc coating, under the 514 nm laser excitation at room temperature.
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