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TABLE S1: Atomic fractional coordinates of MABiSeI
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 0.00000000 0.00000000 0.00000000
I1 0.50000000 0.00000000 0.00000000
I2 0.00000000 0.50000000 0.00000000
Se1 0.00000000 0.00000000 0.50000000

ATOMIC COORDINATES OF THE INPUT STRUCTURE OF CUBIC MABISEI

The cubic structure of CH3NH3BiSeI2 or MABiSeI [1] with a lattice parameter of 6.28 Å 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
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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.

ψ− fixed schemes

Some selected landscapes in E(φ, θ, ψ) = E(φ, θ, ψ + 180◦) relationship. Angles ψ are kept fixed when the total
energies are plotted along the other angles, i.e., φ and θ, as shown in figures S2, S3, and S4.

θ− fixed schemes

Some selected landscapes in E(φ, 360◦ − θ, ψ) = E(φ, θ, ψ) relationship. Angles θ are kept fixed when the total
energies are plotted along the other angles, i.e., φ and ψ, as shown in figures S5, S6, and S7.
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FIG. S1: Energy plotted along each angle

FIG. S2: Energy landscape corresponding to E(φ, θ, ψ = 0◦)

FIG. S3: Energy landscape corresponding to E(φ, θ, ψ = 45◦)
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FIG. S4: Energy landscape corresponding to E(φ, θ, ψ = 60◦)

FIG. S5: Energy landscape corresponding to E(φ, θ = 0◦, ψ)

φ− fixed schemes

Some selected landscapes in E(φ + 180◦, θ, ψ) = E(φ, θ, ψ) relationship. Angles φ are kept fixed when the total
energies are plotted along the other angles, i.e., θ and ψ, 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 ∆E 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(φ, θ = 15◦, ψ)

FIG. S7: Energy landscape corresponding to E(φ, θ = 30◦, ψ)

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 Å.
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FIG. S8: Energy landscape corresponding to E(φ, θ = 45◦, ψ)

FIG. S9: Energy landscape corresponding to E(φ, θ = 90◦, ψ)
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FIG. S10: Energy landscape corresponding to E(φ = 0◦, θ, ψ)

FIG. S11: Energy landscape corresponding to E(φ = 45◦, θ, ψ)
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FIG. S12: Energy landscape corresponding to E(φ = 60◦, θ, ψ)
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FIG. S13: bondlengths (Å) 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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