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(a) Plots for the radial distribution function gag(r) vs. r for BCP chain
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shear rates (a) ¥ = 1.56 x 1073, (b) 4 = 7.80x 1073, and (c) ¥ = 1.56 x 1072
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wall motion is shown with a magenta arrow. In the third column, the

isosurfaces are plotted, corresponding to the evolution shown in the second
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parallel rigid walls. (a) Evolution snapshot and related isosurface plot of
BCP melt system with the ratio of 1:3 between A and B beads, at the

time step t = 5.4 x 10? for zero shear rate. (b) Snapshot at the same time

109

and zero shear for the BCP melt system with a 1:7 ratio of A and B beads.110

Comparison of the effect of shear in different cases 2-4 in BCP melt system
with 1:3 ratio of A and B beads. The evolution snapshots are taken at two
different time intervals plotted in the first two columns at t = 1.2 x 102
and t = 5.4 x 103, respectively. The third column plots the isosurface

related to the snapshots at the late time. . . . . . . . . . ... ... ...
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4.23 Evolution snapshots of BCP melt system with 1:7 ratio of A and B

0.1

5.2

5.3

beads for cases 2-4. The first two columns represent the morphology at
t =1.2x 10% and t = 5.4 x 103, respectively. The third column depicts

the isosurface corresponding to the evolution shown in column two.

(a) Variation of average velocity profile (v,) along z-direction for all cases
mentioned in the legends. The data is plotted for a fixed shear rate
4 =156 x 1072 at t = 1.2 x 10>. (b) Comparision of shear viscosity (n) as
a function of 4 at t = 1.2 x 103. (c-e) (v,) vs. z for different shear rates
for cases 2-4, respectively. . . . . ..o
The evolution snapshots are shown at t = 0 in (a) and ¢ = 1.2 x 10% in (b);
the red, yellow, and olive colors represent the A, B, and wall-type beads,
respectively. (c) The spatial intensity variation of S(k,, k,) at t = 1.2 x 103
along zz-plane. . . . .. .
(a) The RDF gap(r) vs. ris compared at different time steps for zero shear
rate. (b) The scaled correlation function C(r,t) vs. r/R(t). The solid black
line represents the zero crossing. (c¢) The characteristic domain growth
R(t) against time is plotted after averaging along x, y, and z directions,
as shown in the legends. The inset figure represents the spherically
averaged length scale, R(t) vs. t. Solid black lines with slopes 1 and
2/3 represent the viscous and inertial hydrodynamic growth laws. (d)
The unidirectional structure factor S(k,,k,,k.) as a function of k,, k,,
and k,. The inset correspond to S(k,, ky, k) vs. k, along diagonal and

cross-diagonal directions. . . . . . . . . ... oL
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5.4

5.5

5.6

(a-c) The evolution snapshots and corresponding zz-cross section are
displayed for case 2 with different shear rates: (a) ¥ = 1.56 x 1072, (b)
4 =7.80 x 1073, and (c) ¥ = 1.56 x 1073. Related isosurfaces are also
provided in the inset of (d). (d) and (e) show C(r,t) vs. r/R(t) and R(t)
vs. t, respectively, for different shear rates at t = 1.2 x 103. The solid
black lines in (e) represent the growth laws followed by R(¢). . . . . . . .
The evolution snapshots for case 3 and corresponding xz-cross-section plots
at t = 1.2 x 103 is dispayed in (a-c) with different shear rates mentioned
alongside them. Related isosurfaces are also provided in the inset of (d).
Data for C(r,t) vs. r/R(t) and R(t) vs. t are plotted in (d) and (e),
respectively, for different shear rates shown in the legends at ¢t = 1.2 x 103.
The solid black lines in (e) represent the growth laws followed by R(t).

(a-c) The evolution morphology and corresponding xz-cross section plots
for the middle layer (y = 32).These are the snapshots at the late time
intervals ¢t = 1.2 x 103 for different shear rates mentioned alongside them.
(d) gap(r) vs. r for different 4 values. Inset represents the isosurfaces
corresponding to the evolution pictures given in (a-c). (e) C(r,t) vs.
r/R(t) is plotted for the same data set as in (d). The respective plots for
R(t) vs. t averaged along the radial direction are illustrated in the inset of
(e). (f-g) The average length scale along different directions is plotted for
various 7 values. Solid lines with slopes 1 and 2/3 represent the viscous

and inertial hydrodynamic growth laws followed by the system. . . . ..
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5.7

5.8

5.9

5.10

(a-d) The spatial intensity variation of the structure factor S(k,, k.) along
xz-plane for different 4 values at t = 1.2 x 10%. To see the structural
anisotropy, the unidirectional structure factor S(k,, ky, k,) vs. k, (black
curve), k, (red curve), and k, (green curve) is plotted in (e), (f), and
(g) for 4 = 1.56 x 1073, 7.80 x 1073, and 1.56 x 1072, respectively. The
magenta and blue curves demonstrate S(k,, ky, k,) vs. k, along diagonal
and cross-diagonal directions. . . . . . . ... ..o
The evolution snapshots are shown at ¢ = 0 in (a) and ¢ = 1.2 x 10? in
(b). (c) The spatial intensity variation of S(k,, k) at t = 1.2 x 10? along
rz-plane. . ..o
Off-critical polymer mixture with ratio A: B =3:1: (a) gag(r) vs. r
at various time steps mentioned in the legends. (b) Plots for C(r,t) vs.
r/R(t) for the same data set used in (a). (c¢) Characteristic length scale
R(t) vs. t is represented along different directions with various symbol
types in the legends. Inset plots the time-dependent spherically averaged
domain length. (d) Plots for S(k,, k,, k.) as a function of k,, k,, and k.,
representing the anisotropy along different directions. In the Inset, the
magenta and blue curves plot S(k,, ky, k) vs. k, along diagonal and cross
diagonal directions on xz-plane. . . . . . .. ... .. L.
(a-c) Domain evolution and 2d cross-section plots along xz-plane for the
case 2. These pictures are related to different shear rates mentioned at left
for the late time ¢ = 1.2 x 10%. Related isosurfaces are also plotted in the
inset of (d). (d) Scaled correlation as a function of r/R(t) for the same
case as in (a-c). The corresponding time-dependent average domain size

is plotted in (e). R(t) curves follow the viscous and inertial hydrodynamic

growth represented by solid black lines with slopes 1 and 2/3, respectively. 136
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5.11

5.12

5.13

6.1
6.2

(a-c) Evolution snapshots and corresponding zz-cross section plots for
y =32 at t =1.2 x 10%. Related isosurfaces are also shown in the inset of
(d). (d) Comparison of Scaled correlation C(r,t) vs. r/R(t) corresponding
to the evolutions plotted in (a-c). (e) R(t) vs. t for different shear rates
mentioned in the legends. Solid black lines with slope 1 and 2/3 represent
the growth laws followed by R(¢). . . . . . . ... ... ... . ... ...
(a-c) Plots for the late-time domain evolution and corresponding xz-cross
section plots for y = 32 at different shear rates. (d) The RDF plots
for different 4 values at ¢t = 1.2 x 103. Inset represents the isosurfaces
corresponding to the evolution pictures displayed in (a-c). (e) C(r,t) vs.
r/R(t) for different shear rates, same as in (d). A solid black line depicts
zero crossing. Inset represents the plots for R(t) vs. t for different 4 values.
(f-h) R(t) vs. t averaged along x, y, and z directions for different shear
rates given in each figure. R(t) curves show a cross-over from viscous to
inertial hydrodynamic growth represented by solid lines. . . . . . . . ..
(a-d) The intensity variation of the structure factor along zz-plane for
different shear rates at ¢ = 1.2 x 10®. Unidirectional structure factor
S(ky, ky, k2) vs. kg, ky, and k, is compared for ¥ = 1.56 x 1073 in (e),
4 =7.80 x 1073 in (f), and ¥ = 1.56 x 102 in (g) at t = 1.2 x 10>. The
inset of each picture depict the variation of structure factor as a function

of k, along diagonal and cross-diagonal directions. . . . . . . ... .. ..

Phase separation kinetics of different systems inside hydrogel. . . . . . .
Mixing and de-mixing in the dimer melt system on the application of

alternate on-off light cycles. . . . . . . ... ... ... oL
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