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I. DETAILS ON THE GAY BERNE POTENTIAL

The discs interact via a modified Gay-Berne (GB) potential, that is, [1]
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The range parameter σ of two disclike particles of thickness l and diameter σ0 is,
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+
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where χ = (l2/σ2
0 − 1)/(l2/σ2

0 + 1), ûi is the director along the principal axis of particle i and rij is the connecting
vector between the centre of masses of particles i and j.

The strength anisotropy parameter in Eq. (1) is given by

ε(ûi, ûj , r̂ij) = ε0 [ε1(ûi, ûj)]
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µ

(3)

with ε0, ε1(ûi, ûj) =
[
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]− 1
2 and µ, ν are adjustable exponents. The ε2(ûi, ûj , r̂ij) parameter adjusts

the well depth ratio for the edge-to-edge (εε) to face-to-face (εf ) configuration of the disc particles [2] by introducing
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f ), that is,
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For the interaction between pairs of discs and spheres we also use the Gay-Berne potential of Eq. (1). The σds
parameter depends only on the orientation of disc j, ûj , and the normalized vector r̂ij connecting to the centre-of-mass
of sphere i, that is, [3]

σds(ûj , r̂ij) = σds
0
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1− χ′′(r̂ij · ûj)2

]− 1
2 (5)

where σds
0 = 1

2 (σ0 + σs) and χ′′ = (l2− σ2
0)/(l2 + σ2

s ). Similarly, the strength anisotropy for pairs of discs and spheres
becomes

εrs(ûj , r̂ij) = ε0
[
1− χ′′′(r̂ij · ûj)2

]µ
(6)
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where the disc-sphere well-depth anisotropy is given by χ′′′ = 1 − (εe/εs)
1/µ. For our calculations we choose a set

of parameters from well studied monodispersed system of disc particles [2], that is, l/σ0 = 0.345, εε/εf = 0.2, µ = 2
and ν = 1. The values of the ratio εs/εe are given and discussed in the main manuscript. In the present study the
diameter of the spheres σs remains as an adjustable parameter with σ∗s = σs/σ0.
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