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Fig.3 Optical images of wet PCCA160 film
(A) Top-view; (B) lateral-view.
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Fig.4 Surface microstructure of dry PCCA160 film
(A) SEM image; (B) AFM image; (C) surface AFM image; (D) cross-sectional image.
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Fig.5 Optical images of wet PCCA160 film under different load weights
(A)—(O) are corresponding to the Nos. a—o in Table 1.
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Fig. 6 Reflection spectra of wet PCCA160 film under different load weights( A) and unload weights(B)

The labels a—o are corresponding to Nos. a—o in Table 1.

TR, RSt R b, REA B XTSRSy AR

O, HLIR 0 A A A 37 AR ¢ T © Tndosd
K7 75 T PCCA160 5 Sz S 06 38 4 5 48 oy i ;gj 600 |-
BOXCR. Ml 7 L, fEE AL R, R S
WK SRR R R MRS F Rt 2 )
KR —Sekk, xRS A TR 2 |
TR AR T B . 9200 i & B A 1o 35— R :
| Ak BT R RE TS A OR3P S K U Mg
B AR, 350 I ARG R 6 i v I %) T2 73 2 B 1 , A Fig.7 Relation between reflective peak wavelength
TR TG N A T of wet PCCA160 film and load weights
3 & it

P T2 il 4 1T 3 EAR N 160 nm A5 HR IR 20 Ik k) B0 45 & A0 I 1R B4 51) &5
F(CCA) , FELANIEIERIE A BpA, N, NS LSO I Il R 28 Bk, 2,2- 2 L /AR SR 51 K&,
W ERAMEG | KR AN T 45 S A AR R 51) 5 D9 s ok e /K B S TR ( PCCA ) . SEBRZE IR BT, AR fad
BRAE PCCA BEBSHNSE b A TGOS T R FESS R, F(111) ShTaPAT TR I, I e 3 T e m
B 7 18] FAEAESG T BREEAE ; AE—E 2 M Y5 N, PCCA VR I v JIE () % 7 B D K £ B A T 7 52 T
TERMEAR AL, R R R T LA R VE RTJRAHS BRI G A, 2R AR SRR RO i B R S U A )
Iv&] Py I T 5.

Z £ X M

1 Pieranski P.. Contemp. Phys. [J], 1983, 24(1): 25—73

] HoltzJ. H., Asher S. A.. Nature[ J], 1997, 389(6653) : 829—832

[3] XiaY. N., Gates B., Yin Y. , et al.. Adv. Mater[J], 2000, 12(10) ; 693—713
] Lee K., AsherS. A.. J. Am. Chem. Soc.[J], 2000, 122(39) : 9534—9537
] DAI Ye(#ME) , BAO Hua(f248) , LIN Jia-Ping( #£55F-) , et al. . Acta Chimica Sinica(fb2#4R%) [J], 2006, 64(22) ; 2275—2280
] ZHENG Da(¥$i%), SUN Li-Guo(#h7. ), XIE Zhuo-Ying(#f 5.51) , et al.. Chem. J. Chinese Universities (5 55 22K fh2f 2412 )



038 BE SR 2R Vol. 31

[J], 2008, 29(3): 618—622

[7] Woods M. E., Dodge J. S., Krieger I. M., et al.. J. Paint. Tech.[]J], 1968, 40(527) . 541—548

[ 8] HUANG Xue-Guang( #2%5%), YANG Zheng-Wen (4% 1E3C), SUN Li (#hHH ), et al.. Chinese Science Bulletin ( Bl2#i ) [J],
2008, 53(21) ; 2587—2591

Stress-sensitive Optical Properties of Polymer-immobilized
Crystalline Colloidal Array Films

HUANG Xue-Guang', YANG Zheng-Wen', SUN Jing-Bo', SUN Li', LI Bo*, ZHOU Ji'"
(1. State Key Laboratory of New Ceramics and Fine Processing, Department of Materials Science and
Engineering , Tsinghua University, Beijing 100084, China;

2. Advanced Materials Institute, Shenzhen Graduate School, Tsinghua University, Shenzhen 518055, China)

Abstract Polymer-immobilized crystalline colloidal array ( PCCA) films composed of polyacrylamide were
fabricated by photoinitiated polymerization based on crystalline colloidal arrays composed of monodisperse
polystyrene ( PS) particles. The stress-sensitive optical property of PCCA film was investigated by micro-region
reflectivity spectrometer under a series of loads. It was revealed that an acute peak can be found in the
reflectivity spectrum of PCCA film, which was corresponding to the photonic bandgap of the film, and the
midgap wavelength shifted approximately linearly and reversibly with load.
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