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m Frequency (THz) Irreducible representation [? | Space group after perturbation
of Pbcm-optimized CRCA along
mode

0 -37.87 rs Pca2,

1 -34.59 ry P2 /c

2 -33.84 ry P212,2

3 -33.51 ry Pmc2q

4 -30.61 rsy Pca2,q

5  -21.73 ry P21/m

6 -8.33 Iy Pma2

7 0.00 rf Pbem

8 0.00 rf Pbem

9 0.00 FT Pbem

10 1.90 Iy P2,2,2

11 1.91 ry Pca2,

12 223 T Pbem

13 2.73 Iy Pmc2,

14 2.82 ry P21 /m

15 341 ry Pca2,

16 3.52 ry Pma?2

17 3.67 Iy P2;/c

18 391 Iy P2,2,2

19 394 Iy Pmc2,

20 3.99 ry P2,/m

21 4.02 rf P2, /c

22 4.09 Iy P2/c

23 419 ry Pma?2

24 443 rf Pbem

25 4.48 Iy Pmec2q

26 4.66 Iy P2,/c

27 4.70 ry P2;/m

28 4.89 Iy P2/c

29  5.13 ry Pma?2

30  5.33 rf Pbem
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5.50
5.62
5.70
5.87
6.05
6.87
7.54
7.73
7.85
7.86
8.04
8.91
9.41
9.57
9.68
10.56
10.59
11.24
11.45
11.64
12.57
12.59
14.95
14.97
15.03
15.11
15.21
15.26
15.26
15.27
15.41
15.54
15.66
15.67
15.82
15.84
16.05
16.06
16.42
17.02
17.88
18.30
18.71
18.91
20.20

Pbem
P2:2:2
P21/m
Pca2,q
P2/c
P21/C
Pmec2,q
Pbem
Pma?2
Pbem
P2:2:2
PCCL21
P2,2,2
Pmc2,q
P2/c
PmC21
P21/C
Pma?2
Pca2q
P21/m
P2/c
P2,2,2
Pca2,q
P21/C
P2,2:2
P2/c
P21/C
Pmc21
Pbem
Pma?2
P21/m
Pbem
P21/m
Pbem
P2/c
Pma?2
Pm021
Pca21
Pma?2
P21/m
PmC21
Pbem
P21/C
P2:2:2
Pma2
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20.29
20.34
21.25
22.41
22.42
22.42
22.43
22.99
23.00
23.01
23.02
25.23
25.32
25.92
26.05
30.07
31.43
31.50
31.77
31.77
32.01
32.45
32.65
32.75
34.15
34.37
34.67
34.88
36.08
36.31
36.58
36.67
36.75
36.75
36.77
36.82
39.68
39.73
40.22
40.24
41.89
42.79
43.14
43.23
43.54

P2/c
P21/m
Pbem
P21/C
P2:2:2
Pca2q
P2/c
Pm021
Pma?2
P21/m
Pbem
P2,2:2
Pca2,q
P2/c
P21/C
Pchl
P2,2,2
PC(I21
P2/c
P21/C
Pma?2
P21/m
Pbem
Pm021
PCCL21
P2,2,2
P21/C
P2/c
Pme2,
Pma?2
Pca21
P21/m
P2,2,2
Pm621
Pbem
Pma?2
Pca21
P21/C
Pme2,
P21/m
Pbem
Pma?2
P2/c
P2:2:2
PQl/C



121 43.86 Iy Pmc2,

122 43.93 ry Pca2;
123 43.94 Iy P2,2,2
124 44.14 rf Pbem
125  44.67 ry Pma?2
126 44.91 ry P2,/m
127 44.92 Iy Pca2;
128 45.01 Iy P2/c
129 4521 Iy P2,2,2
130 45.26 ry Pma?2
131 45.51 Iy P2/c
132 45.70 Iy Pmc2,
133 45.94 Iy P2,/c
134 46.07 ey P2,2,2
135  46.41 ry Pca2;
136 47.16 ry P2,/m
137 47.35 T Pbem
138 47.78 Iy Pmc2,q
139 47.83 Iy Pma2
140 48.82 Iy Pmc2;
141  48.83 ry P2,/m
142 48.94 Ty Pbem
143 49.09 Iy Pma?2

Table 1: The frequencies and space group symmetry properties of the normal modes of Pbcm-
optimized CRCA.

@ Department of Materials, Imperial College London, London SW7 2AZ, United Kingdom
b Department of Materials Science and Engineering, Yonsei University, Seoul 03722, Korea
* laura.ratcliff08@imperial. ac.uk



