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Figure 1 Comparison of photonic sensing using SRS or DRS strategies
(a) ‘Static reflection spectrum”’ detection of methanol (S1), ethylene glycol (S2), DMSO (S3), anisole (S4) and d
ichlorobenzene (S5) based on the redshift of balanced reflection wavelength compared with that of pure opals.
(b) ‘Dynamic reflection spectrum”’ sensing of ethanol based on the time evolution of reflection of an opal gel

presented in the form of a 3D map"™
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Increasing Humidity Dynamic Colors
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Figure 2 (a)Cross-sectional FESEM images of a SMNP film at different water vapor pressures. Scale bar, 500nm;
(b) The color changes during humidity change for blue (black dots) and red (white dots) films, as

presented in the CIE 1931 color spacel!®”

with 0.015 mol/L interval
0 moV/L ——= 0.075 mol/L
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Figure 3 Photographs and UV-vis reflection spectra of PS/Ag-NP hybrid colloidal crystal sensor in contact

with bromine gas of different concentrations for 505"
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Figure 4 (a) Chemical structures of the photo-crosslinkable random copolymers, (b) a schematic of multilayer 1D
photonic sensor fabrication, (c¢) peak reflectance wavelength and (d) photographs of sensors swelled in water

show clear colorimetric changes with temperature?!”
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Figure 5 Optical photographs of the porous PNIPA hydrogels in water at several temperatures, under

different viewing angles and diffusive lighting conditions™?!
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Figure 6 The temperature-driven color changes of five thermochromic photonic gels whose ACMO contents
were 0, 15, 25, 35, and 50% (mol), respectively. Five photonic gels were templated by the same opal arrays.

As the ACMO content increased in the gel, the reflective colors tended to red-shift at a given temperature due

to the more swollen state of the gel™
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Figure 7 Optical response of the prepared PIL-IOMS upon exposure

to aqueous solution of six different counterions

Inset: Optical images of the PIL-IOMS after the exposure of different counterionst?"
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Figure 8 Operation principle of a free-standing 1D PC flake
(a) Freestanding flake in solution; (b) Expansion of the flake upon contact with external stimuli; (¢) Photographs of

free-standing flakes from pH 5.0 to 8. 0. The images were taken under white light illumination. Scale bar=3mm
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Figure 9 (a) Schematic depiction of a crystalline colloid assembly (CCA) under an electric field in an electrode
assembly. The surfaces of both electrodes were modified with ion-exchange membranes to increase the
electrochemical stability of the electrodes during color modulation. (b) Optical images of the CCA in the electrode
assembly were tuned by varying the electrical field. Red, green, and blue were expressed from the CCA by

applying 0, 2.6, and 3.2V, respectively®*,
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Figure 10 Digital images showing different colors of the film under varying magnetic field strengths:

(a) 0G; (b) 162G; (¢) 570G. The scale bar corresponds to 1mm and applies to all images™"
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Figure 11 (a) Schematic showing observation of photonic Janus microsphere on a tilted substrate;

S

(b) A series of OM images showing color change as the tilting angle of the substrate, is increased. The scale bar is 50pm™"
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Figure 12 A demonstration of the fast response photonic hydrogel as pressure-actuated full-colour displays
(a) A schematic illustration of pressure-actuated display. The pressure was given by a glass plate with convex
letters ‘LSW’. (b) Images show colour changes induced by the convex letters superimposed with a gradient
stress field. The dots indicate the position where the gel undergoes the largest stress, and the brightness of the
dots indicates the magnitude of the stress. (¢) Mimic of an impressionist painting using photonic hydrogel, which
clearly shows a boat sailing in the sea under a sunset

Different stress gradients make effects to show the boat being taken away by the incoming tide. Scale bar, 10mm®*,
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Figure 13 Optical microscope images of mechanochromic photonic crystals and illustration to their

structure change under deformation"*"]
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Figure 14 (a) Optical images and five different structural colors stripes; (b) The generation of the GO hydrogel
fibers with the striped inverse opal nanostructures. (¢) Schematic illustrations of hydrogel fiber bending toward
the direction of light; (d) A group of optical images of the hydrogel {iber with varying striped structural color

pattern at different bending angles. The scale bar is SOOymim
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Recent Advances in Stimuli Responsive Polymer Photonic Crystals

WU Pan, WANG Chang-chun”
(State Key Laboratory of Molecular Engineering of Polymers, Department of Macromolecular Science ,
and Laboratory of Advanced Materials, Fudan University, Shanghai 200438, China)

Abstract: Photonic crystals (PC) are functional materials with periodic ordered structure, which can regulate the
propagation of light by designing its building units. Polymer photonic crystals have become one of the research hotspots of
stimuli-responsive materials because of both the convenience of incorporating functional and responsive moieties, and the
easy tunability of lattice periodicity and refractive index. Therefore, they have been intensively studied in the fields of
intelligent display, anti-counterfeiting identification, and sensing detection. In this work, the regulation methodology and
properties of stimuli-responsive polymer photonic crystals are summarized. Based on the literatures published in recent
years, the latest research progress is reviewed.
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