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Figure S1. Schematic procedure of the application of an electric field to the yolk/shell particle
assembly incorporating a silica core.

d, : Particle diameter
deore - Core diameter
dyoig : Void part diameter

o : Shell thickness

Figure S2. Definition of each éymbols of yoik/shell particles.
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b) SiO, /PSt particl

(c) SiO, /PSt/PSt particles

(a) Silica cores

d,=730nm, C,=24%

—

d,=372nm, C,=36%

(f) After etching

(d) SiO, /PSt/SiO, particles

Yy

d, =817 nm, C, = 2.0 %,
dcore =338 nm, dvoid =739 nm,
0 =39nm

dy =834 nm, C, = 1.9 %,
dcore =356 nm, dvoid =723 nm,
0 =55nm

Figure S3. TEM images of particles formed in the synthesis yolk/shell particles incorporating a silica
core.

(a) SiO2 cores, (b) SiO2/PSt particles, (c) SiO2/PSt/PSt particles, (d) Silica-coated core/shell
particles, (e) Particles obtained by calcination of the particles (d), (f) Particles obtained by

the slight etching of particles (e).

d,=873nm, C, =1.9%

S2



98 10 102 104 106
X

4l I | I
12 122 124 126

X

12.8

6L |
o 1 B
6.2f B
> > 6.2 1
6af B
6.4F B
6.6F B
6.6/ 1 38
68l . L
T 12 16 18 78 5 52 54 56 4
X
y . T T > 42
440
0 N A e B 460
B
¢ I
® G ¢
C .
]
7.
- E -
.
98
104
20 L L |
_10 O 10 X . 102
10.6— , 104F
162
108 D E 1061
16
> 11r >
158 g
112 ‘m
15.6
11.4)
L , Al
14 12 08 -06 5 52 54 56 58

108 11 112 114
X

116

Figure S4. Representative example of traces of movable particles (A, B, C, F, G, H and J) and immaobile
particle (D, E and I) incorporated into silica shell shown in Movie 6.
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<AP%(t)> = % N (Ar(t),?) = % N_(Ax(t),” + Ay(t),>), (N: the number of movable cores)

Figure S5. Mean square displacements travelled by a core under different applications of 1 MHz electric
field at 100 V/mm and 1 kHz electric fields at 50 V/mm and 100 V/mm.
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Figure S6. Traces of three movable silica particles in the optical microscope images with the application
of 1 MHz electric field at strength of 100 V/mm (a), 1 kHz at strength of 50 VV/mm (b) and
1kHz at strength of 100 V/mm (c).
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(a) TiO, cores

dy =365nm, C, = 11 %

(d) TiO, /PSt/SiO, particles

- n; -A:f‘ :

dy =761nm, C,, =5.9 %,

dy=823nm, C, =6.3%

deore = 344 NM, diq = 678 NM, Aeore = 330 NM, d,5iq = 715 Nm,
0 =42 nm 6=27nm
Figure S7. TEM images of particles formed in the synthesis of yolk/shell particles incorporating a

titania core.
(@) TiO2 cores, (b) TiO2/PSt particles, (c) TiO2/PSt/PSt particles, (d) Silica-coated core/shell

particles, (e) Particles obtained by calcination of the particles (d), and (f) Particles obtained
by the slight etching of particles (e).
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(@) No field or low strength (b) Middle strength (c) High strength
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Figure S8. Schematic images of EDLs covering titania cores and shells (dvoid/dcore = 2.2) with 0 or low
strength (a), middle strength (b) and high strength (c).
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