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Abstract: Holographic grating with high diffraction efficiency was fabricated in this paper, and its erasable storage
poperties were investigated. Penta—functional dipentaerythritol hydroxyl pentaacrylate, di-functional phthalic diglycol
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diacrylate and nematic liquid crystal TEB30A were chosen as storage materials, which could store image when put

into the interference field. Image reconstruction was realized when He—Ne laser incident on the grating with Bragg
angle. The image could disappear when a certain electric field was applied on the holographic grating because the
refractive index of the liquid crystal field was changed. The experimental results indicated that the image could be
stored using holographic grating of which diffraction efficiency could reach 85.6%. And the image could be recon-
structed through He—Ne laser and also basically disappeared when 50 V electric field was applied on the holographic
grating.

Keywords: holographic polymer dispersed liquid crystal(HPDLC); diffraction efficiency; image storage; image erasing

1 , ( )
, /

N N N (Holographic polymer dispersed liquid

o N N Crystal, HPDLC) . ,
. . o 100% . .

Gabor 1948 m
2
o 1960
o ( ) ,
. 1993 | , °
Sutherland A , ,

b o 1 9

www.omeinfo.com
141
Dec. 2010 I




AR
AR et

27 12

Vol.27 No.12
I A
, /
, ITO
o 5 3(3),
Nefro TLP .
x g [e] 9
1 ’
O n,
’ nP ’ ’
(A2) o
: 2 ’ ’
A o
@ % LC
\ \ | Polymer
/ Scfc Z8cfg
= % e O s © © © D
’ ° ’ © 82 22338
e 8 8 & DB
\ e ® & @ ‘m @ D D D ‘
’ . @ ()
O S 3 @ (b)
’ 3
3
(DPHPA  Aldrich )
(PDDA
_> ),
@ @ urnrnnnnnnnnn @ rrrrnnn Y RB (Rose Bengal from Aldrl(,h) NPG
> (N- N—phenylglycine from Aldrich),
0.5%, 2%, 50 °C
) ]]]]:[ B .: e ot ot ..° 24 h, TEB30A
AR S Y (ni=1.522, An=0.170, ,
JEEeER| (Yo eg@e 618 °C), 30%,
REsnh ol /% 60 C 24 b,
2 ) 12Mmo
4

www.omeinfo.com
142}

Dec. 2010



27 12
Vol.27 No.12 11T v ettt A
’ 6 ©
2 min, 532 nm, He—Ne ,
3.6 mW/em?, 4 , CCD o
( 70.1%,
12.3%) 4 He—Ne
6
YAG
— ! 7(a) He-Ne ,
- Mg g,
- n, i
4 b b 9
o (b) 50V
4 , , 6. 70
CCD ) s
i 5 10,
CCD o ) °
60 S N )
1 min, 5 ,
, 150 s , Bunning
85.6%
1.0
0.8
=}
2 06
]
Z 04
0.2

0 50 100 150 800 900

Exposure time/s

5 7 He—Ne (a) (b)

www.omeinfo.com I.I 43

Dec. 2010



A

5

(1]

’

27 12
Vol.27 No.12

He—-Ne

He—Ne
50V

, 2003: 111-112.

85.6%

[2] Sutherland R L, Todiglia V P, Natarajan L V, et al. Bragg gratings in an acrylate polymer consisting of periodic

polymer—dispersed liquid crystal planes[J]. Chem. Mater., 1993, 5: 1533-1538.

[3] Lin J C, Taylor P L. Polymerization—induced phase separation of a liquid crystal —polymer mixture[J]. Mol.

Cryst. Lig. Cryst., 1993, 237: 25-31.

[4] Bunning T J, Natarajan L V, Tondiglia V P, et al. The effects of eliminating the chain extender and varying the

grating periodicity on the morphology of holographically written bragg gratings[J]. SPIE, 1996, 2651 . 44-55.

a977-),

www.omeinfo.com

144}

Dec. 2010

2007

o E—mail: songjing1202@sina.com.cn



