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Fig. 5 Electro-optical response of HPDLC(n) (a) H-PDLC(p) (b) and HPDLC(bL) (c)

The x-axis in the figure is the applied voltage; y-axis is normalized diffraction efficiency;Squares in the figure represents

E-O curve before baking; Circles represent that baked at 175°C (for figure a) and 250°C (for figures b and ¢)

Fig. 6 SEM microscopic photographs of HPDLC(n) (a)

H-PDLC (p) (b) and HPDLC(b) (c) after baking at 250°C for 10 min



Fig. 7 SEM microscopic photographs of HPDLC(n) (a) H-PDLC(p) (b) and HPDLC(b) (c) before baking
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Fig. 8 Thermo-gravimetry analysis of polymers HPDLC(n) (a) H-PDLC(p) (b) and HPDLC(h) (c)

The left column is TG and the corresponding DTG curves; The right column is analytical lines for decomposition activation energy through

AC T
Freeman-Carroll methods; The x-axes in figures of right column are X = ! aro x 1077 y-axes are Y =
2.303R m-m,
Alg| — =
my — m,

1 dm
my —m, dt

Alg( m - m, )
my —m,,

and the functions of the line are given in these figures.

Alg( -

and the black square dots denote the calculated results from the TG and DTG curves. These dots are fitted as a line

TGA

80 ~100°C ;

Freeman-Carroll



414 2010

O X NN R W N =

L T o L T N N N N R N R R N R S S I o
QORE O R = S % ®» N A WUN = O 0V ® N A W N - O

H-PDLC N

REFERENCES

Liu YJ Sun X W Liu J H Dai HT Xu K S. Appl Phys Lett 2005 86:0411151 ~3

Bowley C C Fontecchio A K Crawford G P Lin J J Li L Faris S. Appl Phys Lett 2000 76:523 ~525
Massenot S Kaiser J I Perez M C Chevallier R Tocnaye J L. Appl Opt 2005 44:5273 ~5280

Gorkhali S P Qi J Crawford G P. Appl Phys Lett 2005 86:0111101 ~3

Zheng Z Song J Liu Y Guo F Ma J Xuan L. Liq Cryst 2008 35:489 ~499

Sun X Tao X Ye T Xue P Szeto Y S. Appl Phys B 2007 87:267 ~271

Bunning T J Natarajan L. V Tondiglia V P Dougherty G Sutherland R L. J Polym Sci B 1997 35:2825 ~2828
Sutherland R L Natarajan L V Tondiglia V. P Bunning T J Adams W W. Appl Phys Lett 1994 64:1074 ~1076
Shih H F Tsai C Y. Jpn J Appl Phys 2005 44:7491 ~7493

Tanaka K Kato K Date M. Jpn J Appl Phys 1999 38:1.277 ~ 1287

Schulte M D Clarson S J Natarajan L. V. Tomlin D W Bunning T J. Liq Cryst 2000 27:467 ~475

Sarkar M D Qi J Crawford G P. Polymer 2002 43:7335 ~7344

Veliri A Caputo R Umeton C Sukhov A V. Appl Phys Lett 2004 84:3492 ~3494

Caputo R Sio L D Veltri A Umeton C Sukhov A V. Opt Lett 2004 29:1261 ~ 1263

Jazbinsek M Olenik I D Zgonik M Fontecchio A K Crawford G P.J Appl Phys 2001 90:3831 ~3837

Colvin V L Larson R G Harris A L Schilling M L. J Appl Phys 1997 81:5913 ~5923

Vardanyan K K Qi J Eakin J N Sarkar M D Crawford G P. Appl Phys Lett 2002 81:4736 ~ 4738

Sutherland R L Tondiglia V P Natarajan L. V. Bunning T J.J Appl Phys 2004 96:951 ~956

Sutherland R L Tondiglia V P Natarajan L V Lloyd P F Bunning T J.J Appl Phys 2006 99:123104 ~ 123112
Sutherland R L. J Opt Soc Am B 2002 19:2995 ~ 3003

Zhang Bin( ) Liu Yanjun( ) Jia Yu( ) Xu Kesu( ). Acta Physica Sinica( ) 2003 52(1):91 ~95
Zhang Bin( ) Liu Yanjun( ) Xu Kesu( ). Acta Physica Sinica( ) 2004 53(6):1850 ~ 1856

Song Jing( ) Zheng Zhigang( ) LiuYonggang( ). Liq Cryst Display( ) 2006 21(5) :443 ~ 446

Ma Ji( ) Liu Yonggang( ) Hu Lifa( ). Liq Cryst Display( ) 2005 20(4) :273 ~277

Liu Yonggang( ) MaJi( ) SongJing(  ).Liq Cryst Display( ) 2005 20(3):210 ~214

WuST MoTS Guey A Y.Jpn J Appl Phys 2001 40 (11):6441 ~ 6445

Zheng Z Song J Liu Y Guo F Ma J Xuan L. Liq Cryst 2008 35:489 ~499

Zheng Z Ma J Li W Song J Liu Y Xuan L. Liq Cryst 2008 35:885 ~893

Murai H Gotoh T. Mol Cryst Liq Cryst 1993 226:13 ~23

Snively C Chen P'Y Palmer R A Koenig J L. Mol Cryst Lig Cryst 1996 289:11 ~23

ImSJ Park K S Noh C H Jung J E Lee S J Sakong D S. Mol Cryst Liq Cryst 1997 295:109 ~ 112

Cairmns D R Bowley C C Danworaphong S Fontecchio A K Crawford G P Li L Faris S M. Appl Phys Lett 2000 77:2677 ~2679

Qi J Sarkar M D Warren G T Crawford G P.J Appl Phys 2002 91:4795 ~4800

Park M S Kim B K Kim J C. Polymer 2003 44:1595 ~ 1602

Zheng Zhigang( ) MaJi( ) SonglJing( ) LiuYonggang( ) Hu Lifa( ) Xuan Li( ). Acta Physica Sinica
( ) 2007 56(1):15 ~24



4 . 415

INFLUENCE OF CHEMICAL STRUCTURE OF MONOMERS ON
THERMO-STABILITY OF HOLOGRAPHIC POLYMER
DISPERSED LIQUID CRYSTAL GRATINGS

LIU Yonggang' ZHENG Zhigang' > PENG Zenghui' LI Wencui'’
DENG Shupeng' > HU Lifa’ CAO Zhaoliang' XUAN Li'
(' State Key Laboratory of Applied Optics Changchun Institute of Optics Fine Mechanics and Physics
Chinese Academy of Science Changchun 130033)
(C Graduate School of Chinese Academy of Science Beijing 100039)

Abstract The thermo-stability of acrylate based holographic polymer dispersed liquid crystal (H-PDLC)
gratings has been evaluated with regard to their morphology diffraction efficiency remained almost unchanged
up to Bragg angle and electro-optical tunable performance. These experimental results showed that the
morphology diffraction efficiency Bragg angle and electro-optical tunable performance of two HPDLC gratings
containing rigid rings in the polymer structure remained almost unchanged up to 200°C. The studies indicate
that the chemical structure of the monomers plays an important role in the thermo-stability performance of H-
PDLC gratings. Normally a rigid molecular structure forms a hard polymer network which is very stable at high
temperatures subsequently enhances the thermo-stability of H-PDLC gratings. Thermo-gravimetry (TG) was
used to analyze the decomposition temperature of three kinds of polymer materials. The decomposition
activation energies and the corresponding reaction orders of the polymers have been calculated by the Freeman-—
Carroll differential method. The tested results showed that the decomposition temperature the decomposition
activation energy and the corresponding reaction order of polymers which contained rigid ring structure were all
higher than those of a polymer with flexible chain structure. In addition the ring rigidity increases interactions
between molecules and restricts the motion between them thus enhances the thermo-stability.

Keywords Holographic polymer dispersed liquid crystal Thermo-stability Diffraction efficiencies



