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Fig. S1 Observation of the structural transition process of liquid crystal (LC) fiber structures 
produced using System A using a temperature control system (LK-600PH, Linkam Scientific 
Instruments Ltd.). (I) POM images under constant temperature at 33.7 ℃. (a) 0 s, (b) 2.9 s, (c) 30.0 
s, (d) 69.7 s, (e) 83.3 s, and (f) 104.8 s. The scalebar represents 70 µm. (II) Observation set up. LC 
fibers and the structural transitions were mainly observed near the edge of the sample (indicated 
observation spot). Because the sample thickness was not uniform along the vertical direction, the 
continuous phase in (I) did not appear completely dark under POM. 
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Fig. S2 Aggregation behavior during structural transition of LC fiber structure using System A 
observed with POM. The experiment was performed using a T-96-P temperature control system 
(Linkam Scientific Instruments Ltd.). The temperature was not changed during the observations. 
(a) 0 s, (b) 8 s, (c) 12 s, (d) 18 s, (e) 19 s, and (f) 37 s. The scalebar represents 70 µm. 
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Fig. S3 Changes in topological defects with structural 
changes. Cross sections of (a) the fiber structure and of 
(b) the disc-like structure. (c) Top view of the disc-like 
structure. 
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Fig. S4 Temperature profiles corresponding to each experiment. The blue line shows the temperature values 
at each time obtained using the OCR method, while the orange line represents the ideal temperature profile 
based on the temperature change rate programmed in the temperature controller. (a) Temperature profile 
used in the experiment shown in Fig. 3. In Fig. 3, the temperature was cooled for 5 s at a programmed rate 
of 0.2 °C/min using the temperature controller, after which the controller was set to the temperature holding 
mode. (b) Temperature profile used in the experiment shown in Fig. 5(I). In Fig. 5(I), the temperature was 
continuously cooled at a programmed rate of 5 °C/min using the temperature controller. (c) Temperature 
profile used in the experiment shown in Fig. 5(II). n Fig. 5(II), the temperature was cooled at a programmed 
rate of 30 °C/min for approximately 5.5 s and then heated at a programmed rate of 30 °C/min using the 
temperature controller. 
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Fig. S6 DSC measurements and corresponding POM images for the 8OCB + monoolein mixture (System B). 
(I) shows the overall DSC measurement results, and (II) presents an enlarged view of the dotted region 
indicated in (I). The sample was first held at 80 °C for 10 min, then cooled to 10 °C at a rate of 1 °C/min. After 
being maintained at 10 °C for 10 min, it was reheated to 80 °C at a heating rate of 1 °C/min. It shows a 
smectic–nematic transition at 64.5 °C and a nematic–isotropic transition at 75.8 °C. (III) is the POM 
observations. A cell with a thickness of 2 µm was used. These experiments were conducted using a. LK-
600PH temperature control system (Linkam Scientific Instruments Ltd.). The sample was first kept at 80 °C 
for 10 min, then cooled to 50 °C at a cooling rate of 1 °C/min. After being held at 50 °C for 10 min, it was 
reheated to 85 °C at a heating rate of 1 °C/min. (a) and (f) are isotropic, (b) and (e) are nematic, and (c) and 
(d) are smectic A phase. Panels (a)–(f) in (II) correspond to panels (a)–(f) in (III). The scalebar represents 50 
µm.  

 

Fig. S5 Observation of the structural transition from a disc-like to an umbrella-like structure under 
constant temperature using System A. This morphology was observed using POM with λ plate at a 
constant temperature of 32.4 °C. The experiment was performed using a LK-600 PH temperature control 
system (Linkam Scientific Instruments Ltd.). The temperature profile obtained using the OCR method 
shows that temperature fluctuations settle approximately 11 s after the controller is set to the holding 
mode (data not shown). Image (a) was taken 71.5 s after switching to the holding mode. Although the 
temperature profile appears to show a slight temperature increase after entering the holding mode, the 
structural transition from the disc-like structure to the umbrella-like structure was observed under 
effectively constant temperature conditions. (a) 0 s, (b) 60.0 s, (c) 77.3 s, and (d) 96.7 s. The scalebar 
represents 20 µm. 
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Fig. S8 Multiaxial observation of disc-like structure. These experiments were conducted 
using a T-96-H temperature control system (Linkam Scientific Instruments Ltd.). (a) Disc-
like structure observed in the X - Y plane. (b) Disc-like structure observed in the X - Z plane. 
The blue arrows in the image (b) indicate the rim at the edge of the disc-like structure in 
2D. Both (a) and (b) are observed in bright field. The scalebar represents 50 µm. 

 

Fig. S7 Time series of color changes in the central part of a disc-like structure. This morphology 
observed with POM when System A was used.  The experiment was performed using a LK-600 PH 
temperature control system (Linkam Scientific Instruments Ltd.). Temperature was kept at 32.4 
℃. (a) 0 s, (b) 6.2 s, (c) 17.9 s, (d) 45.3 s, and (e) 62.2 s. The scalebar represents 20 µm.  


