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3t 1. Compositionof photopolymer films

No. PVA (g) AA (g) TEOA (ml) Eosin Y (g) SeO, (mg) TiO, (mg) Incident angle (°)
1 20

2 30

3 40

5 2 2 0.006 0.5 0.5

4 50

5 60

6 70
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713 1. A Scheme for measurement of diffraction efficiency of photopolymer films: Laser: 532 nm green Ar ion 100 mW, Detector: Newport optical
power meter (1830-c), Shutter controller: SURUGA SEIKI F77-6, Software: MPAS (by Prism Tech. co., Ltd)
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3t 2. Diffraction efficiency and respond time of photopolymer films
with various molecular weights

No. Mw DE (%) Respond Time (sec)
1 18,000 78.3 36
2 40,000 92.1 78
93,000 97.4 129
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Z19 2. Effect of addition of TiO, on diffraction efficiency of pho-
topolymer films.
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Study of Diffraction Efficiency Values for Photopolymer Films Added TiO, Nanoparticles

Kiyoung Her and Daeheum Kim'

Polymer materials Laboratory, Department of Chemical Engineering, Kwangwoon University,
447-1 Wolgye-Dong, Nowon-Gu, Seoul 139-701, Korea

TE—mail: kdh@kw.ac.kr

(Received January 20, 2009; Revised manuscript April 2, 2009; Accepted April 2, 2009)

In order to improve the diffraction efficiency of the photopolymer, we prepared a TiO, added photopolymer and investigated
the optical properties. Prepared photopolymer films are based on polyvinyl alcohol (PVA) as a polymer binder, acryl amide (AA)
as a photo-polymerizable monomer, triethanolamine (TEOA) as an initiator, and eosin Y as a sensitizer at 532 nm. To prepare
the photopolymer films with the uniform thickness, the constant amount (2.5 ml) of the photopolymer solution was dropped on
the glass and spread using a spin coater. Then films were dried for 72 hrs in a darkroom (20°C, 40% RH) prior to the optical
measurement. Then, the diffraction efficiencies of both the photopolymer films containing TiO, and non-contained films were
measured with the various incident angles (20~70°). Therefore, TiO, added photopolymer showed 5% higher diffraction efficiency
than neat photopolymer without TiO, addition. The addition of TiO, into the photopolymer showed the high diffraction efficiency
(over 70%) at broad range (20~70°) of the incident angle.

OCIS codes: (160.4760) Optical properties; (160.5320) Photorefractive materials; (210.4770) Optical recording.
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