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Table Sl.1(a). The correspondence between the elastic constant computed using the
monoclinic unit cell orientation in Quantum ESPRESSO and the elastic constants
associated with the ‘standard’ monoclinic unit cell orientation

Quantum ESPRESSO (QE) crystallographic ~ Standard crystallographic (SC) convention

convention (Cambridge Crystallographic Database)
A > A Y
AcC Ab'
a \a‘
Y;\; B#90°
X X'
y z'
Special axis: ¢ Special axis: b
Axis vectors for the monoclinic lattice: Axis vectors for the monoclinic lattice:
a 0 0 a, 0 a
Roe =| b, by 0 R=/0 b O
0 0 c 0 0 ¢

Transformation from the crystallographic convention used in Quantum ESPRESSO for
monoclinic lattices to the standard crystallographic convention:

a—>Cc (x—2)

b—a’ (y—x)

c—b (z—-X)

Correspondence between the elastic constant computed using the monoclinic unit cell
orientation used in Quantum ESPRESSO with the elastic constants associated with the
standard monoclinic unit cell orientation.
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Table SI.1(b). The calculated single crystal elastic constants (in GPa) of COA and COM
computed using the monoclinic unit cell orientation in Quantum ESPRESSO. For DFT-D
calculations, the term ‘unrelaxed’ refers to single point calculations of the deformed unit
cell where the atomic coordinates followed linearly the linear elastic deformation

imposed.

COA COM
PBE PBE-D PBE-D PBE-D
unrelaxed

C¥ 1095 104.0 968.0 144.2
CE 94.4 249.5 76.0
CE 97.8 138.7 89.6
CE 0.9 75.0 4.2
CE 27.4 75.0 29.2
cE 94 4.7 88.9 28.6
c¥ 39.1 29.0
cCE 17.8 24.7
cE 18.5 8.2
CE -2.3 -1.8
c¥ 0.6 -2.0
CE -2.8 -1.9
CcCE 1.2 -1.6




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Table SI.2. The value of Ci?E as a function of Ny, the number of energy points and P, the order of the polynomial fit (« is the mean and o is the
standard deviation).

C¥ p
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 106.7 1067 1083 1083 1090 1090 109.9 1099 1078 107.8 1082 1082 1027
13 1071 107.1 1085 1085 109.7 109.7 1083 1083 1083 1083  102.8
11 1074 1074 1093 109.3 1087 1087 1084 1084  103.0
9 108.1 1081 109.0 109.0 1086 1086  103.2
7 1085 1085 1088 1088 1035
5 108.8 1088  104.0
3 105.1
Co p
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 936 936 941 941 965 965 960 960 897 897 933 933 948
13 936 936 952 952 968 968 910 910 928 928  94.8
11 939 939 965 965 927 927 925 925 947
9 950 950 942 942 925 925 947
7 947 947 929 929 945
5 937 937 944
3 94.2
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Cs P
Ny 2 3 4 5 6 7 8 9 10 11 12 13 14
15 883 883 874 874 907 907 928 928 910 91.0 879 879 1005
13 879 879 887 887 921 921 917 917 881 881  100.2
11 879 879 905 905 920 920 884 84 999
9 887 887 916 916 838 888 994
7 901 901 894 894 9388
5 895 895  97.8
3 96.0
Ca P
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.3 01  -01 09 0.9 0.3
13 0.1 0.1 0.1 0.1 03 03 0.0 0.0 0.8 0.8 0.3
11 0.1 0.1 0.2 0.2 0.0 0.0 0.7 0.7 0.3
9 0.1 0.1 0.0 0.0 06 0.6 0.3
7 0.1 0.1 0.4 0.4 0.4
5 0.3 0.3 0.4
3 0.3
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Ce P
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 245 245 248 248 248 248 252 252 258 258 238 238 282
13 246 246 247 247 250 250 258 258 240 240 282
11 246 246 248 248 257 257 242 242 280
9 246 246 254 254 244 244 279
7 250 250 246 246 277
5 247 247 274
3 26.8
Cos p
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 79 79 79 79 8.4 8.4 9.1 9.1 9.1 9.1 78 78 36
13 79 79 8.0 8.0 8.8 8.8 9.2 9.2 8.0 8.0 37
11 79 79 8.4 8.4 9.1 9.1 83 83 38
9 8.0 8.0 8.9 8.9 8.6 8.6 4.0
7 8.4 8.4 88 88 42
5 8.7 8.7 4.7
3 56
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Cy P
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 424 424 438 438 436 436 462 462 435 435 467 467 371
13 428 428 435 435 455 455 439 439 465 465 373
11 429 429 446 446 442 442 463 463 376
9 435 435 443 443 460 460 379
7 437 437 457 457 384
5 449 449 391
3 40.5
Ck p
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 191 191 188 188 189 189 211 211 194 194 159 159  17.9
13 191 191 186 186 204 204 200 200 163 163  17.9
11 188 188 196 196 204 204 169 169  17.8
9 190 190 203 203 176 176  17.8
7 196 196 183 183 178
5 190 190 178
3 18.1
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Cx P
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 117 117 116 116 126 126 141 141 156 156 176 176  19.2
13 116 116 119 119 134 134 151 151 173 173 191
11 116 116 125 125 145 145 170 170 191
9 119 119 135 135 164 164  19.0
7 124 124 155 155 188
5 140 140 185
3 175
Cy p
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 33 33 -13 -13 -15 -15 -16 -16 22 22 07 07  -26
13 27 27 14 14 15 15 21 21 09 -09  -26
11 24 24 14 14 20 -20  -1.0 -10  -25
9 20 20 -18  -1.8 -12  -12 25
7 219 -19  -13  -13 24
5 16 -1.6  -23
3 21
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Cx P
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 40 40  -14  -14 36  -36  -13  -13  -17  -17  -19  -1.9 1.4
13 31 31 26 26 21 -21  -16  -16  -19  -19 1.4
11 30 30 24 24 17 17  -19  -19 13
9 28 28 20 20 20  -20 11
7 25 25 21 21 1.0
5 23 23 06
3 0.0
Cy p
N, 2 3 4 5 6 7 8 9 10 11 12 13 14
15 72 72 49 49 51 51 52 52 48  -48  -46  -46  -2.1
13 66 66 50 50 -52 52  -49  -49  -47  -47 = -22
11 61 61 51 51 50 -50 -48  -48  -23
9 58 58 50 50 -49  -49  -24
7 55 55 50 50  -25
5 53 53  -28
3 33
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Cx P
35

Np 2 3 4 5 6 7 8 9 10 11 12 13 14
15 13 13 1.0 1.0 1.1 1.1 1.3 1.3 1.1 1.1 1.0 1.0 1.2
13 1.2 1.2 1.0 1.0 1.2 1.2 1.2 1.2 1.0 1.0 1.2
11 1.1 1.1 1.1 1.1 1.2 1.2 1.0 1.0 1.2
9 1.1 1.1 1.2 1.2 1.0 1.0 1.2
7 1.2 1.2 1.1 1.1 1.2
5 1.1 1.1 1.2
3 1.2




