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Figure S1: SEM and TEM images of POSS core gelator assembled in liquid crystal 
(the TEM image is reproduced with permission.[2] Copyright 2017, American 

Chemical Society)

Figure S2: FT-IR spectra of gelator assembled in liquid crystal
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Figure S3: Rheological measurement of POSS-G1-Boc gel 

Figure S4: Sol−gel and phase transition temperature of the 0.3/0.5/ 0.7/0.9/1.1 wt % 
POSS-G1-Boc/5 wt % 2Azo2/5 wt % phosphor/ 5CB LC gel.

 Reproduced with permission.[2] Copyright 2017, American Chemical Society.
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Figure S5: Mechanical properties of the supporting film

Figure S6: Transmittance properties of the supporting film
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Figure S7: Schematic diagram of cis-trans isomerism transformation of the photo-
responder azobenzene

Figure S8: Different shades of orange after different exposure ways (height to the 
light and exposure time)
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Figure S9: the retention time of stored information in different temperatures 
(Conditions for writing information: keeping the smallest distance and exposure time 

the same about 1cm and 8min respectively)

Supporting notes 1:

In this experiment, here we chose 4,4' –diethoxylazobenzene as the 

photochemically transformed material. Azobenzene derivatives are the most widely 

studied photoresponsive groups. While exposed to light or heat, azobenzene can 

realize the exchange between cis and trans isomerization. So under the irradiation of 

ultraviolet light, the trans azobenzene isomerizes can transfer into cis-azobenzene. 

And this state has sharp color contrast to the original one. Since cis-azobenzene 

conformation is thermally unstable, it can gradually return to the natural state of trans, 

either by visible light irradiation or by heat. [3-4]

 Further more, liquid crystal has synergistic effects[5-7] with other materials, that 

is, when a small amount of chemical changed its arrangement mode, the whole 

arrangement of liquid crystal will be influenced. When we introduce the optical 

materials into the LC system, isomerized photoresponders have great impact on the 

whole liquid crystal compound system even with a tiny stimus. In this research, 

azobenzene plays a role in disturbing the arrangement of LC compounds, increasing 

the disordered contents when trans azobenzene transfer into cis aobenzene, which 

renders each direction of LC domain area become the same, thus part of devices 

which exposed to ultraviolet light turn orange and transparent.



6

Supporting notes 2:

In order to learn more about the regularity and variation between ultraviolet light 

and color changes. Additional experiments changed the exposure height to the UV 

light source and the total exposure time. As is shown in the chart, we can see that the 

more exposure time, the deeper color it is. And the same results will be come up when 

the distance between the light source and gel gets smaller. As a conclusion, the 

azobenene itself can have sensitive reaction to the UV light, which can change its 

color in a short time, and the color of LC compounds was recombined depending on 

how much azobenzene transfer into ciszaobenzene among LC gel system.
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