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Figure S1: (a) Typical self-assembled bilayered lamellar phase (σ phase within layers) with
larger system size of 1.755 × 105 particles in a 30 × 30 × 30 cubic box. (b) The parallel
distribution function g‖(r‖). (c) The perpendicular radial distribution function g⊥(r⊥).
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Figure S2: Typical self-assembled structures of soft Janus particles. The typical snapshot
of (a) amorphous phase (A), (b) cubic Ia3̄d phase (CI), (c) columnar phase (C). The radial
distribution function of the (d) amorphous phase, (e) cubic Ia3̄d phase, (f) columnar phase
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Figure S3: (a) Distribution of the scalar product between the unit vectors of all pairs of
contacted SJPs1 (cos γ = ni · nj) for bilayered lamellar phase and cubic Ia3̄d phase. (b)
The snapshot of bilayered lamellar phase (ρ = 4.0, β = 145◦). (c) The snapshot of bilayered
lamellar phase (ρ = 4.0, β = 150◦). (d) The snapshot of cubic Ia3̄d phase (ρ = 4.0, β = 155◦).
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Figure S4: Structural characteristics of cubic Ia3̄d (CI) phase. (a) cubic Ia3̄d phase along
〈100〉 direction, (b) cubic Ia3̄d phase along 〈100〉 direction (without showing the patches
for clarity), (c) cubic Ia3̄d phase along 〈111〉 direction, (d) cubic Ia3̄d phase along 〈111〉
direction (without showing the patches for clarity), (e) 2D-projected view of cubic Ia3̄d
phase along 〈100〉 direction, (f) diffraction patterns of cubic Ia3̄d phase corresponding to
the views of panels e, (g) 2D-projected view of cubic Ia3̄d phase along 〈111〉 direction, (f)
diffraction patterns of cubic Ia3̄d phase corresponding to the views of panels h.
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Figure S5: Structural characteristics of self-assembled structures. (a) Typical ordered 2D
triangular lattice within layers of bilayered lamellae and corresponding diffraction pattern.
(b) Distribution of the scalar product between the unit vectors of all pairs of contacted SJPs
(cos γ = ni · nj).
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Figure S6: (a) Typical triangular lattice within each layer of self-assembled bilayered lamellae
from harder Janus particles with αR

ij = 39996 and the corresponding diffraction pattern. (b)
The perpendicular radial distribution function g⊥(r⊥).
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Figure S7: The influence of temperature on kagome lattice. Typical configurations at (a)
T = 3.0, (b) T = 2.0, (c) T = 1.0. (d) Temperature dependence of potential energy. (e) The
perpendicular radial distribution function g⊥(r⊥) at different temperature.
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Figure S8: The influence of temperature on σ phase. Typical configurations at (a) T = 3.0,
(b) T = 2.0, (c) T = 1.0. (d) Temperature dependence of potential energy. (e) The
perpendicular radial distribution function g⊥(r⊥) at different temperature.
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Figure S9: Time evolution of the crystallization fraction. (a) The black lines represents the
time evolution of the fraction of σ-like particles, the red lines represents the time evolution
of the fraction of kagome-like particles. (b)-(d) Typical snapshots at the simulation times
marked by A, B, C of σ phase. (e)-(g) Typical snapshots at the simulation times marked by
A, B, C of kagome lattice.
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Figure S10: Kinetics of the formation of stretched honeycomb lattice. (a) Time evolution of
order parameters. Yellow line represents the orientational order parameter S2. Blue, green
and red lines represent bond orientational order parameter Ψ4, Ψ6, Ψ4,6, respectively. (b)-(e)
Typical snapshots at the simulation times marked A-D in (a). System of soft Janus particles
with β = 130◦ is chosen to show the formation kinetics.
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Figure S11: Kinetics of the formation of triangular lattice. (a) Time evolution of order
parameters. Yellow line represents the orientational order parameter S2. Blue, green and
red lines represent bond orientational order parameter Ψ4, Ψ6, Ψ4,6, respectively. (b)-(e)
Typical snapshots at the simulation times marked A-D in (a). System of soft Janus particles
with β = 130◦ is chosen to show the formation kinetics.
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Figure S12: Kinetics of the formation of rhombus lattice. (a) Time evolution of order
parameters. Yellow line represents the orientational order parameter S2. Blue, green and
red lines represent bond orientational order parameter Ψ4, Ψ6, Ψ4,6, respectively. (b)-(e)
Typical snapshots at the simulation times marked A-D in (a). System of soft Janus particles
with β = 130◦ is chosen to show the formation kinetics.
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Figure S13: Kinetics of the formation of rectangular lattice. (a) Time evolution of order
parameters. Yellow line represents the orientational order parameter S2. Blue, green and
red lines represent bond orientational order parameter Ψ4, Ψ6, Ψ4,6, respectively. (b)-(e)
Typical snapshots at the simulation times marked A-D in (a). System of soft Janus particles
with β = 130◦ is chosen to show the formation kinetics.
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Figure S14: Kinetics of the formation of stripe lattice. (a) Time evolution of order pa-
rameters. Yellow line represents the orientational order parameter S2. Blue, green and red
lines represent bond orientational order parameter Ψ4, Ψ6, Ψ4,6, respectively. (b)-(e) Typical
snapshots at the simulation times marked A-D in (a). System of soft Janus particles with
β = 130◦ is chosen to show the formation kinetics.
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