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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 B-polytype (left) and e-
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

(a)

5.10
[nm]
1.02
[nm]
Z2[nm AZ [nm Distance [nm &[]
4.853640 3.516618 3062.915 0.065783
(b -
[rum]
5.89
0 [m] 1580.036
21 nm 22[nm] AZ [nmy Distance [nm] 2]
11 08592 6.109427 4.976492 1012.458 0.281621
17.65
[nm]
g 0.62
[nm] 8125.793

21| nm] Z2[nm] AZ [nm Distance [nm] @[~
2 515423 16.00333 13.48790 6921.311 0.111655

[w]

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

with different thickness.

1.4 14 =
# sizem” W 141om” A 1343cm” g
5 12 ® 15em? J12 5
o
° c
o ]
£ 10 102
e w
a o
08| 408 .=
E " u k]
(5} c
S osf 406 &
= £
S ol 04 g
4 do4a s
s A -4 8
s * A w
o 02F ‘ * 402 o
4 - 2
00F v & >
L " 1 " 1 14

0 5 10 15 20 25

GaSe Thickness (layer)
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.
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Figure S7. Raman spectra of 1nm CuPc deposited on the thin GaSe flake (red line), thick GaSe flake (blue
line) and the SiO,/Si substrate (black line) with 633 nm excitation.
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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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