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ABSTRACT

A quasi-edge-lit CGH illumination system using HOE is proposed to reduce the overall thickness of a computer-
generated hologram (CGH) including the illumination light source in practical exhibition. When a broadband light source
such as an LED is used for this system, the reconstructed image blurs because of chromatic aberration. Therefore, a
technique, where the second HOE used for narrowing the spectral linewidth, is proposed to obtain a clear image even
with LEDs. In this paper, we demonstrate optical reconstruction of a high-definition CGH, using the proposed lighting

system with an LED.
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Fig.1 The basic idea of the CGH lighting system
using a HOE.
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Fig.2 Production of the HOE
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Fig.3 Wavelength selectivity for the angle between
two beams.
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Fig.4 Diffraction efficiency for the angle between
two beams.
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Fig.5 Design of the proposed lighting system.

Tablel Determined parameters.

Sizes of HOE1 [mm?] 64 x 64
Sizes of HOE2 [mm?] 1.5%4.0
Angle (@, B, v, 0)[°] 90, 20, 7, 77
Length (L1, L2) 135, 70
300 mm HWP 1
M1

pi |

A———
640 nm
SF2 HWP2 1
(Input light)

NA=0.65 300 mm

Recording
material 0 q SF 1.
Glass P (Output light)

substrate " 135mm ' NA=0.65

Fig.6 Setup used for fabricating HOE1. M, Mirror; SF,
Spatial filter; HWP, Half wavelength plate.
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Fig.7 Setup used for fabricating HOE2. M, Mirror; SF,
Spatial filter; HWP, Half wavelength plate.
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Table2 Parameters for fabricating HOEs.

HOEI1 HOE2
Ratio of two beams 1:1 1:1
Exposure time [s] 7 2
Total exposure [mJ/cm?] 15 15

Table3 Parameters of the sample CGH.

Number of pixels
Pixel pitches [pum]
Design wavelength [nm]

65,536 x 65,536
0.8x0.8

640
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Fig.8 The 3D scene of the sample CGH.
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Fig.9 The 3D model of the fabricated frame.
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Fig.10 Optical reconstruction using the proposed lighting system.

Fig.11 Wall-mounted high-definition CGHs.



