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1.1

2.1

2.2

(color online) Schematic diagram shows the polar,apolar and active Brow-
nian particle and the different ordering exhibited by them. Arrow shows
their direction of self propulsion. Head and tail symmetry is depicted by

double arrows. . . . . . L e e e e e

(color online) Schematic diagram of the model. It shows the initial homo-
geneous state of the system. Here the colours and sizes represent two types
of particles. Bigger particles (red) are active particles and smaller particles
(grey) are passive particles. Small white dot on red particles denote the

instantaneous orientation direction @ of ABPs. . . . . . . . . ... .. ..

(color online) The real space snapshots of local density of passive particles
at different times. (a-c) are for size ratio 10 and v= 100,300 and 600
respectively. (d-f) are for size ratio 6 and v= 100,300 and 600 respectively.
From bottom to top panels are for times, ¢t = 0.05, t = 0.5 and ¢ = 30.0.
The color bar shows the local density of passive particles.(g) The lower
color plot shows the phase separation order parameter (PSOP) in the plane
of size ratio and activity (S, V).(h-i) Probability distribution function (PDF)

of local density of passive particles P(p,) is plotted for two different size

ratios 10 and 6 ((h) and (1)) respectively and for three ¥= 100,300 and 600.
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2.5

(color online) Passive-passive radial distribution function (RDF), g,,,(r)
is plotted for different parameters. (a-c) is for fixed activity and varying
size ratio. v is varied for three different values, 100,300 and 600. (a) is for
v =100 (b) is for ¥ = 300 and (c) is for ¥ = 600 and size ratio S is taken
6, 8 and 10 for black o, red [J and green ¢ respectively. inset figures are
zoomed for the same parameters as mentioned in (a), (b) and (c). At the
bottom (d), (e) and (f) are real space (zoomed) snapshots to support the
cluster formation by fixing the activity v = 300 and ¢ = 30 for size ratios

6,8 and 10respectively. . . . . . . .. .. ... ...

(color online) Cluster size distribution (CSD) and real space snapshots of
part of the system are plotted for different parameters. Different panels
(a-d) are for fixed ¥ = 100, (e-h) are for ¥ = 300 and (i-1) are for ¥ = 600
and black, red and green colors are for size ratios 6,8 and 10 respectively.
CSD is shown in (a),(e) and (i) for ¥ = 100,300 and 600 respectively and

for size ratio 6,8 and 10. Symbols have the same meaning as in Fig. 2.3. .

(color online) Mean mass of the largest cluster < m(¢) > is plotted for
activities ¥ = 100,300 and 600. Left panel is for size ratio 10 and right
panel is for size ratio 6. Black circles (®) ; red squares (H); green diamonds
(#) show the activities 100,300 and 600 respectively. Straight line is the

line with slope 1/3. (c),(d) and (e), (f) are the zoomed plot for intermediate
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(t~0.01 — 10) and late time (¢ ~ 10 — 100) region for the same parameters. 43
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33

34

3.5

(color online) Time evolution of the coarse grained local density, ¢y, of
ABPs is shown for ¢, = 0.35 for system with no obstacle, and obstacle
with size ratio § = 2, 6 and 10 from left (a) — (d) at fixed Pe = 100. The
snapshots from bottom to top panel is in increasing time direction for
times 1072v~!, 10~'v! and v! respectively. Color bar shows the local

density inarea of 12r, X 12r4. . . . . . . ...

(color online) Time evolution of the coarse grained local density of ABPs
is shown for ¢, = 0.35 for system with no obstacle e and f, and obstacle of
size ratio 10, g and & for Pe = 30 and 50 respectively. The snapshots from
bottom to top panel is for times 10 2v, !, 10" 1v, ! and v, ! respectively.

Color bar shows the local density in area of 12r, X 12r,. . . . . . . . ..

(color online) The probability distribution function (PDF) of local density
P(¢10c ), are shown for three packing fractions ¢, = 0.3,0.35 and 0.4 as a
function of size ratio, S and Peclet number, Pe. (a) — (c) are for the system

with no obstacle and (d) — (f) are when there is obstacle present in the

(color online) shows the phase coexistence curves for three ¢, = 0.3,0.35
and 0.4 for system with no obstacle (black o) and for system with obstacle
of size 10 times larger than ABP (red [J). The number on Y-axis shows

the location of peaks of PDF of ¢;,.. X-axis is the Peclet number.

(color online) shows the phase diagram in the plane of ¢, and Pe for the
system with no obstacle and with obstacle of size 6 and 10 times larger
than ABP. The range of ¢, varies from 0.1 to 0.4 and for Peclet number
it goes from 30 to 150. Color bar shows the values of the differences in

location of low and high density peaks. . . . . . ... ... ... ... ..
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4.1

4.2

(color online) Real space snapshots of clean system of ABPs in steady
state in plane of ¢, and Pe. Pe varies from 30 — 150 (left to right) and ¢,

goes from 0.1 — 0.4 (bottomtotop). . . . .. . ... ... ... .....

(color online) Real space snapshots of the system of ABPs in presence of
single quenched obstacle in steady state in plane of ¢, and Pe. Pe varies

from 30 — 150 (left to right) and ¢, goes from 0.1 — 0.4 (bottom to top)

(color online) Time evolution of the system for different values of noise
strengths 7n,, keeping the activity, A fixed to 1. (a),(b),(c) and (d) are for
noise strengths 0 (AMB), 0.5, 0.8 and 1.0 respectively. The average order
parameter value is Yy = 0, corresponding to critical composition. The

color bar shows the range of yvalue. . . . ... ... ... .......

(color online) (a) and (b) show the dynamical scaling of correlation func-
tion for two different values of the noise strengths 0.5 and 1.0 respectively
and compared them with the passive binary mixture.The dashed lines indi-
cate different time for each noise strength. The value of the activity is 1
for all three cases.(c) shows the static scaling for different noise strengths,
0.5, 0.75 and 1.0 at t=50000. (d) and (e) show the dynamical scaling for
structure factor for two different values of the noise strengths 0.5 and 1.0
respectively and compared them with the passive binary mixture. (f) shows
the scaled static structure factor for same set of parameters. Black solid

line represents the PMB. Magenta dashed line shows the line of slope -3 .
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5.1

(color online) Log-Log plot of L(z) vs. t is shown in () for different noise
strengths, 1, and compared with PMB and AMB. Black and red dashed
lines are the lines of slope 1/3 and 1/4 that show the power law of growth
as L(t) ~ 113 and L(r) ~ 11/ respectively. (b) — (g) shows the effective
exponent 1/z vs. t for same set of parameters as in (a). In each frame,
(b) — (g), the horizontal black and red dashed lines are drawn at 1 /z=1/3

and 1 /z=1/4respectively. . . . . .. .. ... . ... .. ...

(color online) Time evolution of the system is shown for different activities
left to right panel and for fixed moderate strength of noise 1, = 0.5.
(a) — (f) are for activities A = 0 (PMB), 1, 4, 5, 6 and 8 respectively.
The average order parameter value is Yy = 0, corresponding to critical

composition. The color bar shows the range of y value. . .. ... ...

(color online) (a) — (e) show the effective exponent for activity A =
1,4,5,6 and 8 for fixed strength of noise 0.5. Black and red horizon-
tal dashed lines are drawn at 1/3 and 1/4 respectively. Scaled Correlation
function and structure factor are shown in (f) and g is for activity 8.
Strength of noise is fixed to 0.5. All plots are shown for three different
time regimes, starting from very early time. Black solid line is for PMB.

Magenta dashed line is line of slope -3. . . . . . .. ... ... .....

(color online) Time evolution of the system for different values of noise
strengths 1,, keeping the activity, A fixed to 0.5. (a),(b),(c) and (d) are
for noise strengths 0.2, 0.5, 0.8 and 1.0 respectively. The average order
parameter value is Yy = 0.05, that corresponds to slightly off-critical

composition. The color bar shows the range of y value. . .. ... ...
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5.5

5.6

(color online) shows the (a) static scaling for different strengths of noise
Ne = 0.5,0.75,0.1 at fixed time # = 50000 for activity, A = 0.5 and (b) dy-
namic scaling for noise strength 1.0 . Black solid line shows the correlation

for PMB. . . . . e

(color online) (a) Domain length is shown for noise strengths 11, =0.5,0.75
and 1.0 is shown here. Black solid line shows the PMB. Black and red
dashed lines are lines of slope 1/3 and 1/4 respectively. (b) shows the
effective growth exponent for noise strengths 1, = 0.5,0.65,0.75,0.85
and 1.0. Black and red dashed horizontal lines are to show the value 0.33

and 0.25 respectively . . . . . . ... L

(color online) Time evolution of the system for different values of noise
strengths 7, keeping the activity, A fixed to 0.5. (a), (b), (c¢) and (d) are
for noise strengths 0.2, 0.5, 0.8 and 1.0 respectively. The average order

parameter value is Yy = —0.05. The color bar shows the range of y value.

(color online) Snapshots at late times are shown to compare the two cases
for same and opposite sign of activity, A and off-criticality yp. We have
taken A = 0.5 and yy = +0.05. Left column is for Ay > 0 and right
column is shown for Ay < 0 at time, r = 50000. (a),(b),(c) and (d) are for
noise strengths 0.2, 0.5, 0.8 and 1.0 respectively. The color bar shows the

rangeof wvalue. . . . . .. ...

(color online) (a) Characteristic length is shown for yy = —0.05 for two
different strengths of noise 1, = 0.5 and 1.0. Activity, A is fixed to 0.5.
Green and blue dashed lines are lines of slopes 1/3 and 1/4 respectively.
(b) Shows the effective growth exponent for yy = —0.05 for noise strengths
Ne = 0.5 and 1.0. Activity, A is fixed to 0.5. Black and red dashed lines

show the value 0.25 and 0.33 respectively . . . . ... ... ... ....
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(color online) Time evolution of the system for different values of noise
strengths 1,, keeping the activity, A fixed to 0.5. (a),(b),(c) and (d) are
for noise strengths 0.2, 0.5, 0.8 and 1.0 respectively. The average order

parameter value is Yy = 0.4. The color bar shows the range of y value.

(color online) Time evolution of the system for different values of noise
strengths 1), keeping the activity, A fixed to 0.5. (a),(b),(c) and (d) are
for noise strengths 0.2, 0.5, 0.8 and 1.0 respectively. The average order

parameter value is Yy = —0.4. The color bar shows the range of y value.

(color online) Characteristic length is shown for Y = 0.4 for two different
strengths of noise 1, = 0.5 and 1.0. Activity, A is fixed to 1. Black and

red dashed lines are lines of slopes 1/4 and 1/3 respectively. . . . .. ..

(color online) Shows the effective growth exponent for yy = 0.4 for PMB
(a) and for AMBN with noise strengths 1, = 0.5 and 1.0, (b) and (c)
respectively. Activity, A is fixed to 1.0. Black and red dashed lines show

the value 0.25 and 0.33 respectively. . . . . . .. .. ... .. ... ...

(color online)(a)-(e) are plot of left hand size of equation 6.13 for different
activities —3,—1,0, 1 and 3 respectively. Upper to bottom panels are for

different times 80,800 and 8000. . . . . . . . . ... ...

(color online) (f)-(j) and (k-o0) are corresponding angle 0 (r,#) and magni-
tude of fluid velocity |v(r,7)| respectively for the same set of activities as
in (a-e) and at late time 8000. Color bar shows their respective values. In
(f)-(j) the circles and squares represent the location of some of the vortices
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(color online) Number of defects vs. time is plotted for three different

activities —3,0, 3. Black solid line of slope —1isdrawn. . ... ... ..
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(color online) Two-point correlation function C(r,z) vs. distance r at
different times for two different & = 3 and —3 for system size L = 1024
in (a) and (b) respectively. The inset figures show the scaled two-point
correlation C(r/L(t)) vs. scaled distance r/L(¢). . . . . . . .. ... ... 101
(color online)(a) Shows the plot of characteristic lengths L(¢) vs. time ¢ on
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