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motor 9-(2-Methyl-2,3-dihydro-1H-cyclopenta[a]naphthalen-1-ylidene)-
9H-fluorene (Fig. S1A and B; seeExperimentalfor preparation
details). We prepared four different CLC mixtures with various
concentrations of the motor molecule, leading to four different
values of the cholesteric pitch, notedpi, measured in wedge cells
according to the known value of the HTP for the motor/E7 system
(Fig. S1C, HTP = 43.33 μm−1) (41). The resulting dispersions
contained hundreds of droplets with planar anchoring, which were
analyzed with the use of a polarized optical microscope (POM)
according to their size and texture. In Fig. 1, a set of droplets of
CLC mixture 1a (cholesteric pitchpi(1a) = 10.12μm) is presented
under crossed polarizers, for increasing radius,R, and thus leading
to increasingN, in the range between 3.5 and 8.5. Fig. 1A shows a
droplet with N = 3.5, which reveals a typical TBS texture with two
antipodal defects highlighted by green arrows. This result is in
agreement with previous experimental studies (34), and theoreti-
cal investigations of Sěc et al. (32), who found that TBS is the
most stable configuration forN < 4 (i.e., pi > 4R). However, the
same studies concluded that forN > 4 the most stable structure is
RSS, which is not the case for the system presented in Fig. 1.
Neither for N = 4.5 nor for N = 5.4 (Fig. 1B and C) is it possible
to identify any features associated with RSS. The first clear signs
of losing the symmetric character of the TBS texture are seen for a
droplet with N = 5.5 (Fig. 1D). Further analysis of the system
shows that as soon asN exceeds 6.4, no structure other than RSS
is observed. RSS is manifested by the texture containing either a
spiraling or an onion-like feature, respectively, depending on
whether or not the radial defect is oriented perpendicularly to the
plane of view (Fig. 1E, F, and H compared with Fig. 1G). The
surface point of the double-helix radial defect is highlighted by
the green arrow in Fig. 1G. Overall, we find two regimes of stable
TBS and RSS structures, separated by an intermediate regime,
spanning betweenN ∼ 5.5 andN ∼ 6.4. This intermediate regime,
referred to as bent-TBS, is characterized by two nonantipodal
defects, i.e., the two radii containing the surface defects form an
angle between 50° and 180° (35, 42).

Fig. 2 summarizes the structural diversity of the as-prepared CLC
droplets. We first analyze the RSSdroplets, and the spiraling/onion-
like feature. In Fig. 2A we examine the evolution of the onion period
p, defined as the distance between every second feature. More pre-
cisely, the relative change of the period (p) to the cholesteric pitch
(pi), defined as (p − pi)/pi, is shown as a function of geometrical
confinement for each droplet,N. Obviously for all four mixtures
considered here, the period drastically increases with de-
creasingN, i.e., with increasing confinement. It should be noted
that the relative change of the period for the1a mixture (black
squares, Fig. 2A) reaches a maximum value 0.4 (forN = 6 and
pi(1a) = 10.12 μm), while for the high-chirality mixtures (ma-
genta triangles, Fig. 2A) it reaches values in the range between 0.7
and 0.8 (for N = 11 and pi(1c) = 1.95 μm). Also note that even
for the largest of the droplets examined here (1a: N ∼ 20,1b/1c/2a:
N ∼ 45), the discrepancy between the period and the respective
cholesteric pitch remains around 0.1. A phase diagram of the

RSS–TBS transitions (Fig. 2B) was constructed by analyzing
hundreds of droplets of four CLC mixtures, with black and red
symbols representing RSS and TBS droplets, respectively. One
can see that the higher the chirality of the mixture [i.e., the lower
the pi and virtually: the steeper theN(R) slope], the higher the
value of the transition parameter,Ntrans, which varies between 6
and 10 whenpi varies between 10.12 and 1.95μm. This trend is in
agreement with previous experimental results (34).

To understand this experimental behavior, we carried out
simulations of CLC droplets with planar anchoring, using a
Landau–de Gennes model and a tensorial description of the local
order. Fig. 3A and Fig. S2show the periodic variation of they-
component director along the diametric direction of an RSS
droplet (R = 2 μm, N = 16). According to the definition of the
period (p), the distance between every other peak is a measure of
pi under spherical confinement. As shown in Fig. 3B, there is a
significant change of period near the center of the droplet in
comparison with values obtained closer to the droplets surface. In
particular, for a droplet characterized bypi/R = 0.25, the spherical
confinement results inp/R equal to 0.36 and 0.253 forjx/Rj ∼
0.0 andjx/Rj ∼ 1.0, respectively,x being thex coordinate with the
droplet center as origin. As illustrated by the splay-bend–order
isosurfaces in Fig. 3A, the twisting features near the CLC droplet
center suffer from a considerable amount of bend elastic distor-
tion. As a result, the twisting features near the droplet center
expand due to a delicate interplay between the elasticity, chirality,
and anchoring, leading to a local increase of the period near the
center of the droplet and thus an increase of the average period,p.

This feature leads to a variation ofp when N varies, which is
shown in the comparison between experimental and simulated
results in Fig. 2A (full vs. hollow green symbols, respectively). As
N increases, the larger value of (p − pi)/pi near the droplet center
is averaged out by an increasing number of twisting layers. As a
consequence (and the same is true for the experimental results),
(p − pi)/pi decreases whenN increases, leading to good agree-
ment between experimental and simulated variations ofp with R
(Fig. 2A). However, throughout our simulations, we could not reach
a value of (p − pi)/pi as high as 0.7, which was observed in our
experiments for the smallestpi values (from 1.95 to 2.46μm). In

Fig. 3. Results of simulations of cholesteric droplets. (A) The x–z cross-section
of a CLC droplet for R = 2 μm and N = 16. The director field is colored according
to its projection on the y axis. The splay and bend distortions are shown in blue
(SSB > 0.0014) and yellow (SSB < −0.0014), respectively. (B) The evolution of
period p, estimated by maxima and minima of directors’ y component along
the diametrical direction in the x axis. The value of pi/R = 4/N = 0.25.
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Fig. 4. Optical control of chirality in a cholesteric droplet of 1a CLC mixture
(low-chirality case). A sequence of images showing the photoinduced evolu-
tion from RSS to TBS structure, with the gradual increase of the observed
period and the rotation of texture (A–E), followed by the appearance of the
diagonally oriented defects characteristic to TBS (F). After turning off the UV
irradiation, the relaxation process commenced by the vanishing of the me-
ridian lines (G) and the subsequent formation of the pseudonematic state (H).
Then, the reorientation of defects occurred (I), and the droplet started to re-
form the spiraling feature (J) and restored the RSS (K) with the period similar
to the initial value (L). However a different orientation of the radial defect was
revealed (L). (M) shows a TBS droplet of 1a mixture of N = 3.5, the value of
which is close toN of photoirradiated droplet at PSS, PSSN = 3.6. Crossed arrows
represent orientation of a polarizer–analyzer pair. (Scale bar: 20 μm.)
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Conclusions
We have shown that the change of the cholesteric pitch driven by
UV irradiation in the presence of an overcrowded alkene-based
unidirectional molecular motor provides an effective means to
not only control the symmetry of cholesteric droplet by con-
trolling positions of topological defects dynamically, but also to
control the RSS handedness. The latter was possible due to a
large amplitude of initial and PSS values of HTP of motor in E7,
which we believe is a particularly important parameter for the
study of (photo)dynamic response of CLC droplets.

We have demonstrated the inverse of handedness by the reap-
pearance of an RSS texture, and by the change of the orientation
of the bTBS state. Simulations ofthe CLC droplet structures
allowed us to identify the dynamical states spanning from TBS,
bTBS, and RSS under irradiation, and served to underline that the
influence of the confinement parameters on the optical signature is
invariant, regardlessof whether static or dynamic equilibrium is
established. When combined with our experimental results, our
findings reveal a particularly strong influence of confinement
on droplets of liquid crystals with planar boundary conditions,

likely in relation with the large distortion induced close to the
droplet center, which may develop even further in droplets
having a small radius.

Experimental
CLCs were prepared by doping of the E7 liquid crystal with enantiomerically
pure molecular motor dopant. CLC droplets were fabricated by dispersing the
liquid crystals in a glycerol matrix, and mechanical shearing after transferring
on the microscope glass slide. The images were captured with the use of a
polarized light microscope, either before or during the irradiation with a UV
pencil lamp. For details, please see Supporting Information.
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