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Investigation of white light HOE——reflection holographic

lens for visual display applications

Xu Kunxian

(Shanghai Institute of Laser Technology)

Abstraet: Off-axial reflection holographic visual display elements which records in dichro-
mated gelatin (DCG) deposited on planar substrate of glass has been developed for pilot head-
up display (HUD). Important image characteristics such as diffraction efficiency, aberrations,
dispersion, distortion and optical transfer function (OTF) etc for the off-axial reflection
holographic lens are analysed. Preparation and processing of DCG film and several important

techniques for obtaining high quality holographic lens are recommended.
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(ap=—22.5°, Rp=514mm, R,=398mm, ae=22.5°)

Ao (nm) 541.0 546.0 551.0
ad 24.5 22.5 20.5 24.5 22.5 20.5 24.5 22.5 20.5
Jad 2 0 =5 2 0 —g 2 0 =5
af 22.96 | 24.97 27.04 23.42 25.44 27.51 23.89 25.91 28.00
Jaf 0.46 0.47 0.47 0 0 0 —On T 04T ) F—0.40
M, 0.005 0 0.035 0.01 0 0.035 0.01 0 0.045

Er(mm) | 393.43 | 393.43 | 393.43 | 892.58 | 392.58 | 892.58 | 391.73 | 391.73 | 301.73

|46 (Ae) 350 852 2028 231 1014 2190 454 1134 2359

x2 ETEac THERE 4G| RO,

ac(0) 17.5 | 18.5 | 19.5 |'20.5 | 21.5 | 22.5 | 23.5 | 24.5 | 25.5 | 26.56 | 27.5
48 (Ac) < 2.31 ety
4AC(Ag) —326 | —284 | —244 | —203 | —163 | —124 | —84 | —44 | —4.5 | +35 | +72
AA(Ao) 3684 | 3112 | 2547 | 1985 | 1432 | 889 | 350 | 185 | —709 | —1230 | —1738
4G (Ao) 4012 | 3398 | 2794 | 2190 | 1597 | 1015 | 436 | 231 | 716 | 1246 | 1812

dp=a—Rrtga;(mm) | 16.5 | 11.5 | 6.5 2 5 7 11 15 19 | 23 27
M dog—day _ 4—4.09 —2.95%,
Ao 4
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S W max (48) W max (4C) W max (44)
2fo
A A A A ? %
B £ < z 2z i z T A
: 0 0 0 0 0 0 0 0 0
0.9 | 0.0995 | 0.0982 | 0.0930 0.027 | —0.059 | —0.099 0.099 0.099 | 0.099
0.8 | 0.1972 | 0.1890 | 0.1579 0.017 | —0.086 [ —0.079 | —0.111 | —0.195 | 0.181
0.7 | 0.2027 | 0.2720 | 0.1966 0.207 0.027 | —0.058 0.122 | —0.244 | —0.114
0.6 | 0.1873 | 0.3517 | 0.2263 | —0.311 0.114 | —0.244 | —0.328 0.158 | —0.320
0.5 | 0.4898 | 0.4347 | 0.2674 | —0.192 | —0.392 0.150 | —0.279 | —0.487 | 0.450
0.4 | 0.5811 | 0.5275 | 0.3394 0.467 0.172 | —0.366 | —0.492 0.237 | —0.480
0.3 | 0.6830 | 0.6347 | 0.4588 0.482 0.0642 | —0.136 0.286 | —0.570 | —0.267
0.2 | 0.7887 | 0.7562 | 0.6319 0.068 | —0.146 | —0.316 | —0.446 | —0.781 | 0.726
0.1 | 0.8950 | 0.8842 | 0.8373 0.249 | —0.532 | —0.892 0.899 0.899 | 0.899
0 1 1 1 1 1 1 1 1 1
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