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Figure S1. Radial distribution functions of Oxygen [g(r)oo], Carbon [g(r)cc], and center-of-mass [g(r)com-com] for bulk MD

simulations at T = 260 K. For each maximum/minimum, the first value corresponds to the distance in g(r) (in A) while the quantity in

parentheses is the number of molecules as obtained by integration up to the corresponding point.
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Figure S2. Radial distribution functions of Oxygen [g(r)oo], Carbon [g(r)cc], and center-of-mass [g(r)com-com] for bulk MD

simulations at T = 280 K. For each maximum/minimum, the first value corresponds to the distance in g(r) (in A) while the quantity in

parentheses is the number of molecules as obtained by integration up to the corresponding point.
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Figure S3. Radial distribution functions of Oxygen [g(r)oo], Carbon [g(r)cc], and center-of-mass [g(r)com-com] for bulk MD
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simulations at T = 300 K. For each maximum/minimum, the first value corresponds to the distance in g(r) (in A) while the quantity in
parentheses is the number of molecules as obtained by integration up to the corresponding point.
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Figure S4. Convergence of the vectorial 8 components as obtained in bulk for N = 1 including an embedding with R=20A. They
oscillate around zero (the expectation value for an infinite number of snapshots), leading to either small negative or positive

cumulative average values.
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Figure S5. Comparison between the linear and nonlinear optical properties for different molecular layers, as calculated at A=1064 nm
for the a quantities. The average values are represented by symbols (blue squares for N = 1, orange circles for N = 3, and green diamonds
for N = 6), whereas the standard deviations are given by error bars. All reported values are given per MeOH molecule.
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Figure S6. Comparison between the linear and nonlinear optical properties for different molecular layers, as calculated at A=1064 nm
for the B quantities. The average values are represented by symbols (blue squares for N = 1, orange circles for N = 3, and green
diamonds for N = 6), whereas the standard deviations are given by error bars. All reported values are given per MeOH molecule.
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Figure S7. Comparison between the linear and nonlinear optical properties for different molecular layers, as calculated at A=1064 nm
for the B quantities. The average values are represented by symbols (blue squares for N = 1, orange circles for N = 3, and green
diamonds for N = 6), whereas the standard deviations are given by error bars. All reported values are given per MeOH molecule.
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Table S1. Linear and nonlinear optical properties in bulk obtained at T = 300 K as a function of the size of the spherical embedding (of
radius R). The quantum region comprises only one MeOH molecule. 2 Up to R = 20 A polarizable atomic sites with extra shell of point
charges from R =20 A to R =30 A. All results are in atomic units, except 6,5 (°) and DR (dimensionless).

Property R=15A R=20A R =30A? R=30A
(a) 20.44+0.44  2037+0.43  20.37+043  20.30 +£0.43
Aa 6.10+1.81 6.08 + 1.80 6.08 + 1.80 6.04 +1.79
|| 0.95+0.10 0.95+0.10 0.95+0.10 0.95+0.10
By -1480+9.91 -1454+984 -1453+974 -14.42 +9.64

Op) 113.86£15.04 11357 +14.96 113.63+14.85 113.60+14.86

Burs 26.78+550 2659+540 2651+535  26.34+5.29
DR 443 +1.20 443 +1.19 442 +1.19 441 +1.19
By 417 +37.41  412+3697 418+36.72  4.20 +36.46
By 3.01+3509 2.87+3497 279+3491 275%34.70
B, 1.48+3535 1.00+3504 0.80+3485 0.79+3457

Table S2. Linear and nonlinear optical properties in bulk obtained at T =260 K and 280 K as a function of the size of the spherical
embedding (of radius R). The quantum region comprises only one MeOH molecule. All results are in atomic units, except 8¢, z) (°)
and DR (dimensionless).

T = 260K T = 280K

Property R =15A R = 20A R = 15A R = 20A
(a) 20.46+0.36  20.39+0.36  2044+040  20.37+0.39
Aa 5.73+1.91 5.69 +1.94 6.70 +1.90 6.67 +1.92
i 0.98 + 0.08 0.98 +0.08 0.95+0.10 0.95+0.10

By, -12.72+£9.39 -1226+9.26 -13.79+9.75  -13.88+9.61
Op  110.52+1454 109.95+14.49 112.95+15.17 113.26+14.98
Burs 26.95 +5.10 26.73 = 5.05 26.38 = 5.07 26.27 £ 4.94

DR 4.26 £1.05 4.25+1.06 437 +1.15 438 +1.15

By -7.38+36.88 -6.86+36.56  5.07 +34.33 5.06 +34.21

By -0.86+34.76 -0.86+3454 -0.39+35.10 -0.33+35.24

B, 7.08 + 34.40 7.15+3394 -193+36.34 -1.98+35.84
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Table S3. Linear and nonlinear optical properties of MeOH molecules in bulk obtained at different temperatures as a function of the
number of MeOH molecules in the quantum region. All results are in atomic units, except 8, gy (°) and DR (dimensionless). u, a, and

B quantities are given per MeOH molecule.

Property T = 260K T = 280K T = 300K
N=1
(@)  20.39+036 20.37+039  20.37+0.43
Aa 560+1.94  667+1.92  6.08+1.80
Il 098+0.08  095+0.10  0.95+0.10
B,  -12.26+926 -13.88+9.61 -1453+9.74
Oup) 109.95+14.49 113.26+14.98 113.63+ 14.85
Burs ~ 26.73+5.05  2627+4.94  26.59+5.40
DR 425+106  438+115  4.43+1.19
B,  -686+3656 5063421 4121+ 36.97
B,  -0.86+3454 -033+3524  2.87+34.97
B, 715+33.94 -1.98+35.84  1.00 +35.04
N=3
(@)  2022+024 2026+024 20.34+021
Aa 334+1.04  370+£1.09  3.70+1.13
Il 073+0.19  073+0.18  0.71+0.16
B, 205+843  -0.76+885  0.73+8.79
Oupy 94.07+3048 90773217  86.22 +32.00
Burs 13304345  1342+373  1355+3.30
DR 413+150  414+155  3.92+1.21
B,  -153+17.34 3301897 0.21+18.26
B,  -046+1811 -0.13+1852 2371751
B, 080+17.89 -3.60+1655 1.28+17.17
N=6
(@)  20.16+0.18 2023+0.18  20.30 £0.20
Aa 255+0.77  256+093  2.63+0.93
Il 050+0.15  048+0.15  0.47+0.17
B, 162+743  -195+629  -1.20+7.08
Op) 96473607 98.55+30.46 95.04 +38.03
Burs ~ 984%292  948+281  10.00 + 2.83
DR 444+146  401+136  412+1.44
By 053+14.12  1.94+1345  1.04 +14.03
B, 1.81+13.40 107+1248 -022+12.25
B, 215+13.97 -117+1279 2.35+14.32




Table S4. Interfacial linear and nonlinear optical properties obtained at T = 300 K as a function of the radius in spherical embeddings.
The quantum region comprises one MeOH molecule (N = 1). All results are in atomic units, except 8, g (°) and DR (dimensionless).
These results were obtained for MeOH molecules belonging to the first molecular layer but differently from those identified as L.

Property R=15A R=20A R=30A
(a) 21.04+050 20.90+050  20.75+0.50
Aa 7.97 242 8.11 + 2.47 8.18 + 2.52
|| 0.88 + 0.09 0.88 +0.09 0.88 +0.10

By -16.30 £ 11.06 -16.00+11.15 -15.65+11.14
Owp) 112.67 £14.99 112.31+15.15 112.00 +15.18
Burs 30.73 £ 5.63 30.70 £ 5.65 30.54 + 5.56

DR 473+122  469+121  464+121
By 547+34.14 588+3341  5.84+33.06
B, 241+4135 -258+4115 -2.47+40.31
B, -32.97+36.31 -32.62+36.79 -32.48 + 36.86
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Table S5. Linear and nonlinear optical properties of MeOH molecules at L2 obtained at different temperatures as a function of the
number of MeOH molecules in the quantum region. All results are in atomic units, except 8, gy (°) and DR (dimensionless). u, a, and
B quantities are given per MeOH molecule.

Property T = 260K T = 280K T = 300K
N=1
(a) 20.63+050 20.71+0.41 20.86+0.51
Aa 8.43 +2.36 8.36 + 2.26 8.92 +2.62
| 0.98 + 0.07 0.97 £ 0.08 0.95+0.09
By -12.99+9.22 -13.20+10.28 -13.62 +11.20
Op 111.10+15.48 110.05+15.72 110.35+16.14
Burs  27.61+4.66 28.60+6.61 29.65 % 6.02
DR 4.36 £1.22 4.24 +£1.07 4.32 £1.06
By -8.95+36.65 -4.60+40.67 0.57+42.25
By 1.12+42.68 214+4201 -0.75+45.10
B -5.11+£27.39 -3.88+31.73 -3.32+29.87
N=3
(a) 2054+0.30 20.59+0.25 20.73+£0.29
Aa 599+151 594 +152 6.22 £ 1.50
| 0.61+£0.19 0.62 £0.20 0.57£0.19
By -299+988 -1.75+10.37 -1.71+£9.57
Op 97373516 93.24+36.74 95.36+34.26
Burs 1437 +4.07 1468+393 14.23+4.04
DR 3.99+1.44 4.05 £+ 1.50 4.00 £ 1.36
By -2.07+£20.69 -0.91+21.33 -1.89+19.80
By 0.31+£20.27 -0.24+21.05 -0.58%20.73
B 047+17.12 -095+16.46 0.80+ 16.67
N=6
() 2057+0.21 20.61+0.19 20.68+0.19
Aa 497 +1.24 4,70 £1.09 4.79+1.12
|| 0.42+£0.16 0.42+0.16 0.38 £0.15
By, -230+£820 -221+792 -185%8.12
Op 99.94+39.16 97.63+35.83 94.79+38.23
Burs 10.51+3.29 1057+296 10.13+2.96
DR 3.96 +1.37 4.15 + 1.56 4.01 £1.55
By -2.61+1554 0.76+£15.96 -3.27 +14.87
By 1.11+1541 0.86+14.88 0.15%13.83
B 2.86+10.97 114+1241 -042%1154
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Table S6. Linear and nonlinear optical properties of MeOH molecules at L3 obtained at different temperatures as a function of the
number of MeOH molecules in the quantum region. All results are in atomic units, except 8, gy (°) and DR (dimensionless). u, a, and
B quantities are given per MeOH molecule.

Property T = 260K T = 280K T = 300K
N=1
() 2045+042 2051+046 20.64+0.41
Aa 6.93 + 2.26 6.67 +2.28 7.18+2.10
| 0.98 £ 0.09 0.97 £0.10 0.95+0.10
By -1456 £+8.80 -12.96£9.00 -14.35+8.10
Owp 114.64+13.99 111.08 +14.64 113.40 + 13.47
Burs  26.72+4.60 2743 +547 27.34+£5.32
DR 4.30+1.15 4.32+1.08 452+1.18
By -7.30+£35.32 6.78+39.26 1.91+39.48
By -1.19+39.74 -227+37.21 3.62%38.33
B -1.26 £30.19 -1.24+33.11 -1.89+32.48
N=3
(a) 20.36 £0.28 20.47+0.28 20.54+0.23
Aa 413+1.24 413+1.38 4.66 +1.44
| 0.62 £0.20 0.62 £0.19 0.61+0.18
By -3.34+£945  -3.03+£9.47 -248+1221
Op 101.31+35.63 98.71+31.81 96.38 +37.55
Burs 13.43+3.68 1457+4.08 1441+4.14
DR 3.93+1.46 4.24 +£1.53 4.29 £ 1.55
By -3.26£17.10 4.27+21.62 1192242
By 0.12+1890 -3.09+20.26 4.71+18.65
B 223+1642 072+1745 1.11+18.06
N=6
(a) 20.39+0.18 20.49+0.19 2055+0.21
Aa 3.15+1.11 3.12+0.86 3.11+1.12
|| 0.43+0.17 0.44£0.16 0.41+0.16
By, -323+7.32 -226+845 -3.75%£8.30
6(p) 105.00+37.82 99.30 £37.29 104.32 + 34.67
Burs 10.00+2.89 10.04+2.88 10.55+2.98
DR 418 £1.55 4.33+1.66 4.36 £ 1.47
By 0.24+13.03 0.18+1451 0.74+16.87
By -0.63+ 1451 -210+1556 1.68+13.10
B 3.34+13.10 105+11.39 0.82+13.92
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Table S7. Linear and nonlinear optical properties of MeOH molecules at L4 obtained at different temperatures as a function of the
number of MeOH molecules in the quantum region. All results are in atomic units, except 8, gy (°) and DR (dimensionless). u, a, and
B quantities are given per MeOH molecule.

Property T = 260K T = 280K T = 300K
N=1
() 20.42+043 20.49+0.38 20.56+0.44
Aa 6.49 + 1.88 6.01 +1.88 6.52 £ 2.00
| 0.96 £ 0.09 0.96 £ 0.10 0.95+0.10
By -13.05+9.18 -10.89+8.85 -13.16+9.94
Owp 110.58 £14.72 109.18 + 15.27 112.29 + 15.56
Burs  27.02+4.95 26.38+5.21 26.72 £6.47
DR 449 +1.15 422 £1.10 4.08+1.13
By 2.68+36.26 0.22+35.05 1.65+35.31
By -2.07+34.40 -2.21+37.32 -2.26+39.38
B -2.29+£39.02 151+3181 4.33+30.92
N=3
(a) 20.30+0.29 20.39+0.23 20.49+0.26
Aa 3.79+£1.15 3.63+1.14 3.79+1.17
| 0.63+0.20 0.62 +0.20 0.59 £0.20
By -3.32+£9.38 -092+10.29 -3.37+8.64
Op 98.62+33.60 91.96+3596 97.27+31.47
Burs 13.90+3.93 14.06+3.43 14.46+3.95
DR 4.35+1.48 4.30 £1.47 4.10 £ 1.50
By 1.37+£17.63 -3.27+1656 0.91+18.34
By -1.15+19.77 3.15+20.20 2.16 £20.49
B 2.29+20.37 -1.02+£19.38 0.40+19.78
N=6
() 20.35+0.21 20.42+0.17 20.49+£0.19
Aa 2.73+£0.82 2.78 £ 0.87 2.69+£0.81
|| 0.43+0.16 0.42 £0.17 0.44 £0.15
By, -166+£861 -1.69+7.62 -3.33%7.76
Op) 100.52+40.30 96.79 +£37.78 102.69 + 35.97
Burs 9.96 +2.73 10.43+298 10.49+2.65
DR 439 +1.52 412 +1.49 4.21+1.38
By -0.24£12.69 -1.11+12.83 1.78+13.64
By 0.13+1536 1.96%16.05 -1.83+14.80
B 042+13.71 -1.77+12.88 0.67 +14.17
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Table S8. 8 components corresponding to the non-vanishing ¥ ? ones associated with surface SHG measurements. The results were
obtained for N = 1, 6, and 1(6) [See text for details of N = 1(6)]. All of them were obtained at T = 260 K and are in atomic units unless
explicitly stated.

Property N=1 N=6 N = 1(6)
La
Bzzz -13.99+20.34 -14.15+9.10 -23.96 + 74.08
Brxx -233+10.87 -155+4.28 16.31+88.26
Bxzx  2.32+10.93 -156+4.29 -1.73+19.96
Lo
Bzzz -113+1576 2.47+6.82 596 +54.32
Bzxx -034+1163 088+4.46 8.86+86.26
Bxzx 0.34+11.63 0.88+4.46 1.82+15.81
Ls
Bzzz -0.34+2026 3.20+8.87 -4.94+74.29
Bzxx  -169+1170 -0.75+4.60 2.50 +94.53
Bxzy  -172+11.74 -0.75+461 084+17.11
L4
Bzzz  113+2707 147+9.64 -2.92+77.68
Brxx -121+1133 -053+4.46 11.23+105.47
Bxzx  -121+11.33 -053+4.47 158+17.86
L1
X2 -659+958 -6.67+4.29 -11.29+ 34.89
@ -110%512 -0.73+2.01 7.68+41.57
¥, -1.09+515 -0.73+2.02 -0.82+9.40
L1 — @ values given in pm/V
X2 -12.82+18.64 -12.97 +8.34 -21.96 + 67.88
2. 214+996 -142+3.92 14.94+80.87
X2, -213+1001 -143+3.93 -1.59 +18.29
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Table S9. 8 components corresponding to the non-vanishing ¥ ? ones associated with surface SHG measurements. The results were
obtained for N = 1, 6, and 1(6) [See text for details of N = 1(6)]. All of them were obtained at T = 280 K and are in atomic units unless
explicitly stated.

Property N=1 N=6 N = 1(6)
La
Bzzz -1117+19.85 -13.24 +8.86 -15.49 +83.61
Brxx -069+1092 -1.42+4.48 8.67+120.15
Bxzx  0.69+10.96 -142+4.49 0.80+17.96
Lo
Bzzz 0241720 2.06+7.73 2.26 +63.91
Bzxx -128+1293 -0.26+5.07 17.19+113.06
Bxzx  -1.30+12.94 -025+507 6.91+18.34
Ls
Bzzz -0.73£2025 0.97+7.31 8.44+70.12
Bzxx 1071275 010+4.01 27.65%86.10
Bxzy ~ 103+1277 010+4.01 6.67+19.21
L4
Bzzz 13242312 0.17+9.06 11.66 +76.02
Brxx ~-053+1123 -126+5.28 9.76+101.93
Bxzx 053+11.27 -126+528 2.38+20.02
L1
X2, -487+865 -577+3.86 -6.75+36.44
@ -030+476 -0.62+1.95 3.78+52.37
x2,  -030+478 -0.62+1.96 0.35+7.83
L1 — @ values given in pm/V
X2 -9.48+16.83 -11.23+7.51 -13.13+70.90
2. -059+926 -1.20+£3.80 7.35+101.89
X2, -059+929 -1.21+381 0.68+15.23
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