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List of abbreviations

Table 1: List of abbreviations used in the main text together with selected important parameters

Abbreviation

Meaning

PDI,
PDI,

Polydispersity index of homopolymer A

Polydispersity index of homopolymer B

Homopolymer A chain length

Homopolymer B chain length

Polymer chain length ratio: Ratio between homopolymer A chain length Ny
and total chain length Ny + Np.

Schulz-Zimm distribution

Number averaged chain length in Schulz-Zimm distribution
Weight averaged chain length in Schulz-Zimm distribution
Dissipative particle dynamics

Flory-Huggins interaction parameter

Maximum repulsion between A/B homopolymer segments
Grafting density

x and y dimension of the grafted surface

z-dimension of the simulation box

Brush height

Lateral structure factor measured in xy plane only
Minkowski functional referring to the surface area covered by A
homopolymer

Density of A homopolymers

Density of B homopolymers

Perforated layer




Distribution of chain lengths

Chain length distributions from Schulz-Zimm [1,2] distribution calculated by Equation (1) in the main
text. The Figure SI1 shows example for f, = 0.5 and N,, = 30 for three different polydispersity values.
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Figure S1: Distribution of chain lengths obtained from Schulz-Zimm distribution via Equation (1) in the main text. Red, green
and blue line shows values for A homopolymer from Y-shaped brush with N,, = 30 at fA = 0.5. The maximum chain length

does not exceed 180 beads in one chain.



Distribution of chains workflow

Simplified workflow for obtaining the distribution of chains that follows Schulz-Zimm distribution is
presented below. In addition to polydispersity values for each homopolymer, PDly,p, and fa4 the input
requires also the minimum and maximum chain length, total number of A/B chains and precision &
that determines the maximum difference between selected f; and f; obtained from newly generated
distribution. The usual value of ¢ is equal to 0.001.

Figure S2: Simplified workflow used for generating the distribution of A/B chains in the brush. PDl, 5 are polydispersity
values for each homopolymer, fA is expected chain architecture and f:l is actual chain architecture calculated from generated
distribution. The precision g, e.g. the maximum difference between expected and obtained chain architectures is set to 0.001.



Dissipative particle dynamics

DPD has become a standard choice for modelling many phenomena on mesoscale level like
self-assembly of polymers in melt [3-5], thin films [6,7], solutions [8] or in polymer-nanoparticle
composites [9], just to mention a few. In DPD, a material is partitioned into beads where each
bead can contain several atomistic particles or larger parts of material. Each bead is described
by position 1;, velocity v;, mass m; and interact with other beads by the force F; written as a

sum of three standard forces and additional forces that reflect bonds, bending etc. in complex

molecules.
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where fg-(rij, aij) is conservative force, fiDj(rij,vij,yij) dissipative force and ffj(rij, aij,fij)

random force, 1;; = 1; — 1},

r?j is the unit vector, 7, is the cutoff distance, a;; is the maximum
repulsion between two beads, v;; = v; —v;, y¥;; and g;; are the amplitudes of the dissipative
and random force and ¢;; is the Gaussian random number with zero mean and unit variance,
which is chose independently for each pair of beads. In addition, our DPD simulation contains
also bonds described by harmonic spring force fib"”d. Maximum repulsion between beads a;;

is related to Flory-Huggins interaction parameter y;; [10] as
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where 71, is the cutoff distance, kg is the Boltzmann constant and T is the thermodynamic

temperature.

Parameters wD(rl-j) and w® (r;;) inrandom and dissipative force are connected via dissipation

fluctuation theorem [11] such as



wP(r;;) = [wR(rij)]z

(S3)
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and are typically chosen as
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Figure S3: Front view of simulation box. (a) monodisperse system with f, = 0.5 where both homopolymers have 30 beads in
each grafted chain. (b) Polydisperse system with f, = 0.5 and PDI, = 1.10 and PDIz = 2.00. Solvent is omitted from
visualisation. Red color denotes A homopolymer, blue B homopolymer and orange stands for flat surface beads.



Additional results

Figure S4: Top view of ripple structure for monodisperse and partially polydisperse systems at f; = 0.4. Only monodisperse
part of the Y-shaped brush is shown. Other is for clarity omitted from visualisation. (a) monodisperse system S1, (b) S2, (c) S3
and (d) S4.

Figure S5: Top view of aggregates for monodisperse and partially polydisperse systems at f; = 0.1. Only monodisperse
part of the Y-shaped brush is shown. Other is for clarity omitted from visualization. (a) monodisperse system S1, (b) S2 and
(c) S3. Remaining system S4 does not assemble to aggregates.



(b)

Figure S6: Top view of perforated layer for partially polydisperse systems at f, = 0.6. Only monodisperse part of the Y-
shaped brush is shown. Other is for clarity omitted from visualization. (a) S2 (b) S3 and (c) S4 system. Monodisperse system
S1 does not form perforated layer.
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Figure S7: 2D configurational maps from DBSCAN used for proper identification of assembled structure. Each color
represents one cluster in terms of DBSCAN parameters. Configurations are taken from system S3 in Figure 2 in the main
text and (a) refers to clusters at f, = 0.1, (b) to ripple structure at f; = 0.3, (c) to perforated layer at f, = 0.6 and (d) to
compact layer at f, = 0.9, respectively.
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Figure S8: Lateral structure factor for configurations taken from system S3 in Figure 2 in the main text. f; = 0.1 refers to
clusters, f; = 0.3 to ripple structure, f; = 0.6 to perforated layer and f; = 0.9 to compact layer, respectively. Due to
different scales, the data were separated into two figures. Profiles were calculated for A homopolymer only.



Figure S9: Visualization of relationship between position of brush grafting points (green) and assembled structure (red) for
partially polydisperse system S2 (PDI, = 1.0, PDIg = 1.1). For clarity, only A homopolymer is displayed, other components
are omitted from visualization. Moreover, to discern individual brush grafting points only 307, x 307, sample of the surface
is shown that represent right upper quarter of the full surface. (a) shows aggregates from Figure SI5b, (b) shows ripple phase
from Figure Sl4b and (c) shows perforated layer from Figure Sl6a, respectively.
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Figure S10: Top: Mean number of clusters for all systems at f; = 0.5. Group (a) refers to monodisperse system and
partially polydisperse systems with PDI, = 1.0. Group (b) refers to fully polydisperse system where PDI, = 1.1 and (c)
refers to fully polydisperse systems where PDI, = 1.5. Corresponding configurations are shown at the bottom of the
figure where red spheres represent only homopolymer A while homopolymer B is for clarity omitted from visualisation.
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