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Holographic Characteristics of the Photopolymer
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Abstract

Henan University, Kaifeng Henan 475004, China

A novel photopolymer sensitized by four photosensitizers is prepared in order to broaden the
photosensitive spectrum and increase the recording density and capacity. The holographic recording properties such

as diffraction efficiency, exposure sensitivity and the refractive index of the photopolymer are studied. The results
refractive indexes reach 4.7 X 10 *, 3.34X10 *, and 2.93X10*

show that the maximum diffraction efficiencies reach 61% , 47 % and 44 % , at three different exposure wavelengths
of 632.8 nm,514.5 nm, and 488 nm. The sensitivities reach 1.92>X10*, 9.28 X 10 *, and
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multiplexing, and all the results provide a reliable test basis
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properties of different thickness samples with the same exposure intensity are preliminarily studied. The results show
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Comparing the characteristics of the samples
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such as diffractive efficiency, exposure sensitivity, refractive index modulation ect. , it is found that for performance
of the system all the parameters decrease. But the effect on the reconstruction is little
that the broadening photopolymer is propitious to wavelengths multiplexing and sparse-wavelength angle

At the same time. the
holographic storage; photopolymer; photosensitizer; exposure parameters; sparse-wavelength angle
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Fig. 1 Absorption spectra of the photopolymer

sensitized by different sensitizers
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Fig. 3 Relation between diffraction efficiency and exposure

times under single photosensitizer
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Fig. 4 Relation between diffraction efficiency and

exposure times under mixed photosensitizer
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Table 1 Holographic characteristic parameters of the
photopolymer sensitized by single photosensitizer

under different exposure wavelengths

Wavelength  Max. DE Intensity Refractive Sensitivity S /

A /nm Thnax /% I /(mW /em?) index An cm®/m]

476 (AO) 45 21.3 2.97X107% 2.24X10°°
514. 5(EY) 52 21.3 3.49X107" 2.4X10°°
514.5(ST) 37 38.2 2.88X10°" 5.31x10 "
632. 8(MB) 64 11.8 4.86X107* 4.80X10°

DE: diffraction efficiency
* 2 IR A OCHON AL M RE S A R BRSO
BT 2 8RS
Table 2 Characteristic parameters of the photopolymer
sensitized by mixed photosensitizers under

different exposure wavelengths

Wavelengths Max. DE Intensity Refractive Sensitivity S /

A /nm P/ %0 1 /(mW /em®)  index An cm?/m]

476 44 32.5 2.93X10°" 9.28X10 "
514.5 47 43.9 3.34X107" 5.63X107"
632. 8 61 16.9 4.7X10°" 1.92X10°°
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Table 3 Characteristic parameters of the photopolymer sensitized by mixed photosensitizers

under different thickness and different exposure wavelengths

AN (0~220 pm)

Wavelength Thickness Max. DE Intensity Refractive Sensitivity
A /nm d /pm Pmax/ V0 I /(mW /cm?) index An S /(em?®/m])
60 18 6 7.81X107* 2.17X107°
100 38 12 7.13X10°* 1.58X10°*
476 140 43 15 5.38X107" 1.34X10°°
200 45 18 3.87X10°" 1.14X107°
320 32 30 2.13X10°* 5.80Xx 10"
60 17 8 1.90x107" 1.17Xx107°
100 38 14 8.19X10°* 1.01Xx10°*
514.5 140 46 18 7.60X10°" 8.58X107"
200 48 24 6.05X10°" 6.58X10°"
320 32 34 4.60X107" 4,01 x10"*
60 25 B 1.23X107° 6.59X10°°
100 46 9 1.04 X107 4.46X107°
632.8 140 59 12 8.67X107" 3.78X107°
200 62 18 6.20X10"" 2.58X107°
320 42 28 3.09X10°* 1.46X10°*
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Fig. 5 Relation between diffraction efficiency and thickness
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Fig. 9 High-density digital holographic storage system
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Fig. 10 Reconstructed images from successive-wavelength-multiplexing recording
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