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TABLE S1: Atomic fractional coordinates of MABiSel

atoms

a

b

C

C1

0.596942024

0.491789991

0.499962968

N1

0.36140299

0.491952977

0.499827046

H1

0.655719988

0.656453955

0.499712993

H2

0.652230956

0.40883999

0.643757024

H3

0.652379008

0.408363996

0.356515996

H4

0.299061001

0.566852999

0.634274021

H5

0.299210986

0.566468997

0.365063006

H5

0.296755018

0.338210006

0.500002994

Bi
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0.00000000
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Sel
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ATOMIC COORDINATES OF THE INPUT STRUCTURE OF CUBIC MABISEI

The cubic structure of CH3 N H3BiSel, or MABiSel [1] with a lattice parameter of 6.28 A consists of atoms as
described in a table S1.

EULER’S ROTATIONS

The Euler’s rotations are rigorously expressed by equation 1, where R and R’ indicate the (0°,0°,0°) spatially-
directed and the rotated atomic positions of the MA cation, respectively

R = A\ A\ R

cosyp sinp 0| |10 0 cos¢ sing 0| |z’ (1)
yl = [—siny cosyp 0 [0 cos® sinb| |—sing cosp 0| |y
z 0 0 1| |0 —sinf cosl 0 0 1| |7

ENERGY LANDSCAPES

The orthogonality of the four-dimensional axes is preserved by introducing a set of cross-section that visualises
three-dimensional energy topography. Variation of the total energies with respect to single Eulerian angles is reported
in figure S1.

1— fixed schemes

Some selected landscapes in E(¢,0,v) = E(¢, 0,4 + 180°) relationship. Angles ¢ are kept fixed when the total
energies are plotted along the other angles, i.e., ¢ and 6, as shown in figures S2, S3, and S4.

0— fixed schemes

Some selected landscapes in E(¢,360° — 0,¢) = E(¢,0,v) relationship. Angles 6 are kept fixed when the total
energies are plotted along the other angles, i.e., ¢ and 1, as shown in figures S5, S6, and S7.
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FIG. S1: Energy plotted along each angle
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FIG. S3: Energy landscape corresponding to E(¢, 0,y
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FIG. S5: Energy landscape corresponding to E(¢,0 = 0°,1)

¢— fixed schemes

Some selected landscapes in E(¢ + 180°,60,v¢) = E(¢,0,) relationship. Angles ¢ are kept fixed when the total
energies are plotted along the other angles, i.e., 6 and ), as shown in figures S10, S11, and S12.

BONDLENGTHS AND ENERGY RELATIONSHIP

As earlier discussed, with increase in data dimensions the normal three-dimension geometric intuition fails quickly.
All pairwise permutations corresponding to some selected pairs are reported in figure S13 along with their Pearson’s
correlations. Also, some selected pairs are delineated by means of the parallel coordinates in place of presenting all
pairwise permutations. Therefore, instead of adopting a scheme attempting to preserve the orthogonality requirement
of n-dimensional coordinate axes, parallel representation [2] is proposed to reveal some hidden messages in our data,
as shown in figure S14. The values of each axis with its corresponding AFE are distinguished by a colour gradient,
while the range of which is intentionally selected to be 16 — 18 meV, avoiding too much relative homogeneity in energy
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FIG. S6: Energy landscape corresponding to E(¢,0 = 15°,v)
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FIG. S7: Energy landscape corresponding to E(¢,0 = 30°,v)

distribution. Not only are relationships between parameters related to each other through this representation, each
data range is also demonstrated, e.g. C — Bi bond-length is within the range 4.8 — 6.1 A.
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FIG. S9: Energy landscape corresponding to E(¢,0 = 90°, )
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FIG. S10: Energy landscape corresponding to F
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FIG. S11: Energy landscape corresponding to F
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FIG. S12: Energy landscape corresponding to E(¢
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’ Y aE Cl_;el s an 7 c1j2 HLBI H2_Bi H3_Bi energy_meV._per_atom
C1_Bi C1_Sel ci_n Cc1_12 H1_Bi H2_Bi H3_Bi energy_meV_per_atom
C1_Bi 1.000000 0.790254 0.790254 0.865648 0.641726 0.696120 0.697059 -0.000019
C1_Se1l 0.790254 1.000000 0.399610 0.546770 0.507357 0.544788 0.555839 -0.005765
C1_11 0.790254 0.399610 1.000000 0.546770 0.507412 0.554999 0.545584 -0.005767
C1_l2 0.865648 0.546770 0.546770 1.000000 0.555245 0.603063 0.603733 0.010483
H1_Bi 0.641726 0.507357 0.507412 0.555245 1.000000 0.183782 0.184301 0.000113
H2_Bi 0.696120 0.544788 0.554999 0.603063 0.183782 1.000000 0.2058%90 0.000271
H3_Bi 0.697059 0.555839 0.545584 0.603733 0.184301 0.205890 1.000000 0.000147
energy_meV_per_atom -0.000019 -0.005765 -0.005767 0.010483 0.000113 0.000271 0.000147 1.000000

FIG. S13: bondlengths (A) vs energy; bivariate correlations for all permutations
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FIG. S14: Parallel coordinate representation of some selected pairs of bondlength
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