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3.1 Structural Properties

Table S1. DFT-calculated bond angles of bulk a-SnSe compounds.

Structure a B Y

a — SnSe 90.02 89.88 89.97
ZNg 06 SN 9sSe 90.00 90.10 90.00
Zng,3 SnggzSe 90.03 90.24 90.22
Zng19 SN g1Se 90.00 90.26 90.00
Zngzs SngzsSe 90.64 90.92 90.00

Table S2. DFT-calculated bond angles of monolayer a-SnSe compounds.

Structure a B Y

a — SnSe 90.00 90.00 90.00
Zng 06 SN 9sSe 89.34 90.00 90.00
Zng11 SN goSe 88.74 90.00 90.00
Zng17 SnggzSe 88.17 90.13 90.11

ZNg 27 SNy 7gSe 87.59 90.00 90.00
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Figure S1: Variation of the formation energy of doped SnSe structures with
respect to the number of Zn dopant atoms.

3.2 Electronic Properties

Table S3: Effective Masses (m*) of Charge Carriers at Valence Band Maximum (VBM) and the
Conduction Band Minimum (CBM) for the 2D SnSe systems.

a — SnSe 0.193 (I') 0.158 (X)
0.155(X)  0.152 (1)

Zng 6 SMo94S€ 0.639 (I'-X) 0.220 (X)
0.188 (I

Zng 1, SnggySe 1.033 (I'-X) 2.417 (X)
0.418 (I

Zng 17 SnogzSe 0.889 (I'-X) 0.499 (I
Zngy; SngzgSe 0.621 (I'-X) 0.224 (I)

Table S4: Effective Masses (m*) of Charge Carriers at Valence Band Maximum (VBM) and the
Conduction Band Minimum (CBM) for the 3D SnSe systems.

a — SnSe 1.085 (Z) 0.131 (I
0.180 (I 0.152 (Y)

Zng g6 SMo94S€ 0.234 (2) 0.218 (I')
0.337 (I 0.236 (Y)

Zng 3 SnggrSe 0.258 (2) 0.293 (I')
0.243 (I) 0.291 (Y)

Zng 19 SMog1Se 0.812 (2) 0.453 (I')
0.944 (I') 0.257 (Y)

Zng ;5 SngzsSe 0.735 (Z2) 0.420 (I

0.759(T)  0.261 (Y)



3.3 Optical properties
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Figure S2: The measured real part £, (w) of the dielectric constant (a and b) and the imaginary
part &, (w) of the dielectric constant (c and d) for 3D SnSe (left side) and 2D SnSe (right side).



30

20

30

20

30

Zng 0SSNy o,S€

a
—b

L L L
0 2 4 6 8 10
L Zn, 3Sn, s;Se al.
—Db
/\ C
N\
0 2 4 6 8 10
L Zn, 19S8N, ¢,Se al J

-10 = L
0 2 4 6 8 10
30 Zn, ,5Sn, ;5Se E -
C
20 =
N
E wf \ .
5 \
ot \
[\ 3 -
-10 = =
0 2 4 6 8 10
Energy (eV)

20 T T T
Zn, ,¢Sn, o4S€ a
—b
10 b
—~
3
N
—
w
O
0 8 0
20 T T T
Zn, 4Sn, g,Se a
—Db
10 = E
—
38
N’
Ll
w
ok
0 4 6 8 10
20 T T T
Zn, ,,Sn, g;Se a
—Db
~ 10F "
S
N
—
w
op -
0 8 10
20 T T T
Zn, ,,Sn, ;sSe a
—b
—~ 10 "
38
N’
—
w
o -
0 8 10

Figure S3: The measured real part £, (w) of the dielectric constant for 3D SnSe doped structures (left side) and

2D SnSe doped structures (right side).
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Figure S4: The measured imaginary part £, (w) of the dielectric constant for 3D SnSe doped structures

20

Zng 068N, o,S€

a

10
20 T T T
Zn, 1,Sn, goSe a
—b
8 10
Zn, ,Sn, g;Se
10 .
0 L 3 .
0 4 6 8 10
20 T T T
Zn, ,,Sn, ;5Se a
—b
4 6 8 10

(left side) and 2D SnSe doped structures (right side).



