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Supporting Information

Model Details

The two hydrophobic patches which gives the colloids its triblock nature are located at

opposite poles of the colloid with each hydrophobic patch accounting for ≈ 28% of the

particle surface area. The polar equatorial region accounts for the remaining 44% of the

surface area. The conservative interparticle forces and torques acting on the colloid are

given by FFF ({rij}) and TTT ({rij}), respectively, and can be computed as

FFF ({rij}) =
∑
j

FFF ij =
∑
j

−∂Uij
∂rrrij

(1)

and

TTT ({rij}) =
∑
j

TTT ij =
∑
j

−∂Uij
∂θj

(2)
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where Uij is the interaction potential between colloids. The interaction potential, Uij, be-

tween colloids has the form

Uij (rij, θi, θj) = UR(rij) + UA(rij)φ(θi)φ(θj) (3)

where

UR(rij) =


4εrep

(
σ

rij

)12

rij ≤ 1.5σ

0 rij > 1.5σ

(4)

accounts for the excluded volume interactions between the particles, and

UA(rij) = 4ε

[(
σ/2

rs + σ/2× 21/6

)12

−
(

σ/2

rs + σ/2× 21/6

)6
]

(5)

Here ε is the binding energy, rs = |rij − σ| is the distance between the particles surfaces,

while rij is the distance between the centers of particles i and j. The interaction extends

up to a distance rij = 1.5σ. The angular potential φ(θi) setting the interaction between any

two hydrophobic patches is given by

φ(θi) =


1 θi ≤ θmax

cos2
(
π(θi − θmax)

2θtail

)
θmax ≤ θi ≤ θmax + θtail

(6)

where θi is defined as the angle between a hydrophobic patch unit vector nnni and the inter-

particle vector rrrji = rrrj−rrri (similarly θj is the angle between patch vector nnnj and inter-particle

vector rrrij = −rrrji). The angular potential φ is a smooth step function that modulates the

angular dependence of the potential and is equal to 1 within the region θi < θmax = 25.2◦ and

decays to zero following the expression above. The particular value of θtail = 25◦ has been

selected to generate a sufficiently smooth potential at the Janus interfaces. This potential

is appropriate to describe the behavior of patchy particles at high salt concentration where

the charge on the polar side of the colloid is well screened and short ranged.
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Structure Identification

For a particle to be considered as part of a kagome lattice, it must have the correct coor-

dination number and the appropriate relative orientation with its neighbors, the latter is

determined using a local bond order parameter given by

ψ6(m) =
1

Nb

Nb∑
n=1

e6iθmn (7)

where, Nb is the number of nearest neighbors of the mth particle, and θmn is the angle between

some fixed axis and the bond joining the mth and the nth particle. Following Chen et al.,1

we identify colloids as belonging to the kagome latice if they have both ψ6(m) > 0.7 and

exactly four nearest-neighboring bonds. If the colloid has six neighbors and ψ6(m) > 0.7,

the colloid is recognized to belong to the hexagonal phase. All colloids that satisfy neither of

these criteria are associated with the disorder fluid phase. We find it useful to characterize

the different phases observed in this system by considering the percent yield of kagome,

hexagonal, and more in general crystalline (kagome plus hexagonal) particles, as a function

of temperature T and activity U . The percent yield is defined as the ratio between the

number of particles of a given type divided by the total number of particle N times one

hundred.

Supplementary Movies

MOVIE S1. Self-assembly of the equilbrium triblock system at state point: (φ = 0.4, U = 0,

T = 1.0). Here, the system is outside the optimal window in volume fraction and equil-

brium self-assembly of the kagome lattice is not heavily favored. The web-like network or

gel that forms is characteristic of the metastable states observed for the equilbrium triblock

system. The color coding in the trajectory corresponds to the structural identity of the

colloid: Kagome (Red), Hexagonal (Green), and the disordered fluid (Blue). The system

was initialized from a uniform square lattice configuration and the length of the trajectory
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shown is 103τ .

MOVIE S2. Self-assembly of the active triblock system at state point: (φ = 0.4, U = 4,

T = 1.0). For this state point, the triblock system is within the region of parameter space

where there is a high yield of kagome self-assembly. The color coding in the trajectory

corresponds to the structural identity of the colloid: Kagome (Red), Hexagonal (Green),

and the disordered fluid (Blue). The system was initialized from a uniform square lattice

configuration and the length of the trajectory shown is 103τ .

MOVIE S3. Self-assembly of the active triblock system at state point: (φ = 0.4, U = 8,

T = 0.2). At this state point, we observe coexistence between kagome and hexagonal struc-

tures. At this low temperature, we observe no orientational ordering of the propelling axes

in either crystal structure. At low temperatures, unbalanced shear forces can easily develop

within the orientationally disordered kagome lattice for large values of U . When the active

forces dominate over the adhesive forces between the particles the kagome lattice is desta-

bilized in favor of the hexagonal crystal. The color coding in the trajectory corresponds to

the structural identity of the colloid: Kagome (Red), Hexagonal (Green), and the disordered

fluid (Blue). The system was initialized from a uniform square lattice configuration and the

length of the trajectory shown is 103τ .

MOVIE S4. Self-assembly of the active triblock system at state point: (φ = 0.4, U = 8,

T = 1.2). At this state point, we continue to observe coexistence between kagome and

hexagonal structures. However, the hexagonal crystal structure is favored over the kagome

at these higher temperatures. Note that in this high temperature and highly active regime,

orientational alignment does not develop from within the core of an already assembled crys-

tal structure, but rather develops early on in the assembly process. It is the merging of

these highly oriented crystalline domains that gives rise to the stable hexagonal crystals that
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result in the later stages of self-assembly. The color coding in the trajectory corresponds to

the structural identity of the colloid: Kagome (Red), Hexagonal (Green), and the disordered

fluid (Blue). The system was initialized from a uniform square lattice configuration and the

length of the trajectory shown is 103τ .
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