Copyright WILEY-VCH Verlag GmbH & Co. KGaA, 69469 Weinheim, Germany, 2018.

small

Supporting Information

for Small, DOI: 10.1002/smll.201802537

Visible Light Actuated Efficient Exclusion Between
Plasmonic Ag/AgCl Micromotors and Passive Beads

Xu Wang, Larysa Baraban,* Vyacheslav R. Misko, Franco

Nori, Tao Huang, Gianaurelio Cuniberti, Jirgen Fassbender,
and Denys Makar ov*



Copyright WILEY-VCH Verlag GmbH & Co. KGaA, 69469 Weinheim, Germany, 2016.

Supporting Information

Visible light actuated efficient exclusion between plasmonic Ag/AgCl micromotors and
passive beads

Xu Wang', Larysa Baraban®", Vyacheslav R. Misko®*, Franco Nori*®, Tao Huang?, Gianaurelio

Cuniberti?, Jirgen Fassbender', and Denys Makarov*"

'Helmholtz-Zentrum Dresden-Rossendorf e.V., Institute of lon Beam Physics and Materials
Research, Bautzner Landstrasse 400, 01328 Dresden, Germany

’Max Bergmann Center for Biomaterials, Technische Universitat Dresden, 01062 Dresden,
Germany

*TQC, Physics Department, Universiteit Antwerpen, Universiteitsplein 1, B-2610 Antwerpen,
Belgium

*Theoretical Quantum Physics Laboratory, RIKEN Cluster for Pioneering Research, Wako-shi,
Saitama 351-0198, Japan

>Physics Department, University of Michigan, Ann Arbor, Michigan 48109-1040, USA

E-mail: d.makarov@hzdr.de, larysa.baraban@nano.tu-dresden.de

Keywords: visible light-driven micromotors, active Janus particles, passive beads, exclusion
interaction
Supporting video files

Video S1. (for Figure 4a-c) Trajectory recordings of a single Janus PS/Ag/AgCI particle surrounded
by 1 um PS beads under green and blue light illumination.

Video S2. (for Figure 4d-g) Trajectory recordings of four PS beads around a single Janus
PS/Ag/AgCI micromotor under blue light illumination.

Video S3. (for Figure 3a-c) Trajectory recordings of 3-particles Janus surrounded by 1 um PS beads
under green and blue light illumination.

Video S4. (for Figure 3d-g) Trajectory recordings of four PS beads around a 3-particles Janus under
blue light illumination.

Video S5. (for Figure 2a-c) Trajectory recordings of a Janus cluster surrounded by 1 um PS beads
under green and blue light illumination.

Video S6. (for Figure 2d-g) Trajectory recordings of PS beads around a Janus cluster under blue
light illumination.
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Figure S1. (a) SEM image of PS/Ag/AgCI Janus particles and the corresponding EDX mapping of
(b) CI and (c) Ag elements. (d) SEM image of PS/Ag/AgCI Janus particles processed in an

ammonia solution and the corresponding EDX mapping of (e) Cl and (f) Ag elements.
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Figure S2. Trajectories of 3 single Janus PS/Ag/AgCI (1-JP) micromotors under (a) green light and
(c) blue light illumination. The trajectories are taken over 7 s. The corresponding velocity of these

Janus particles are shown in panels (b) and (d).
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Figure S3. (a) Trajectories of 3 single passive Polystyrene beads (diameter: 1 um) under green light
illumination (intensity of the green light: (8 + 1) )W /mm?. The trajectories are taken over 7 s. (b)

The corresponding MSD curve averaged over three particles shown in panel (a).
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Figure S4. (a) Trajectories and (b) corresponding MSD curves of a Janus cluster under green light
and blue light illumination. The trajectories are taken over 7 s. The intensity of the green light is (8

+ 1) uW /mm?. The intensity of the blue light is (106 + 1) pW/mm?.
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Figure S5. Typical simulated trajectories of two single Janus particles surrounded with PS beads
during the first 10 s after turning the blue light on. The corresponding MSD curves are shown for 1
sand 4 s. Top row (a, b): simulated trajectories of two single Janus particles, J1 (vo = 5.5 um/s) and
J2 (Vo = 5.5 um/s), and PS beads during the first 10 s after turning the blue light on. Central row (c,
d): the corresponding MSD curves (red curves: Janus particles; black curves: PS beads) for 4 s.

Bottom row (e, f): MSD curves for 1 s.
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Figure S6. Left column (a, c, e): simulated trajectories of four triple Janus particles, J; (vo = 2.25
pm /s), Jz (Vo = 2.25 um /s) and Jsz (vo = 2.25 um /s) surrounded with PS beads during the first 10 s
after turning the blue light on. Right column (b, d, f): the corresponding MSD curves (red curves:
Janus particles; black curves: PS beads) for 1 s. Bottom panel (g): simulated MSD curves of four

Janus particles, J; to J4, for 4 s.
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(Figure S7: continued at the next page)
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Figure S7. Left column (a, c, e, j): simulated trajectories of five Janus clusters, J; (Vo = 0.75 um/s),
Jo (Vo = 0.75 pm/s), J3 (Vo = 1.2 um/s) and J4 (Vo = 3.0 um/s) surrounded with PS beads during the
first 10 s after turning the blue light on. Right column (b, d, f, h): the corresponding simulated MSD

curves for 1 s; and (k) simulated MSD curves of seven Janus clusters, J; to Jg, for 4 s.

10



Cluster

Expérimental

00 35 7.0

(c) 250

At (s)

200-
"E 150-
=.

(

0 100

MS

50-

0 -

3-particles

Experimental

i
#
i
'
:
: .-
¢ e
" =T
L o
- -
.r" =T
# -
"L -
B w

00 35 7.0

At (8)

. Clual'ler

| simutation

i S-pan:'tiﬂles

1Simulation

100{

oo
I

Y

00 35
At (s)

(Figure S8: continued at the next page)
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Figure S8. The experimental and simulated MSD curves of the micromotors and surrounding PS
beads in 2 s (solid lines) and 7 s (dashed lines), respectively. (a-b) The MSD curves of the cluster
and surrounding beads. The corresponding trajectories taken over 7 s are shown in Figure 2d of the
main text. (c-d) The MSD curves of the 3-particles assembly and surrounding beads. The
corresponding trajectories taken over 7 s are shown in Figure 3d of the main text. (e-f) The MSD
curves of a single Janus particle and surrounding beads. The corresponding trajectories taken over 7

s are shown in Figure 4d of the main text.
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