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Fabrication of holographic optical element for narrowing spectrum of
illumination light in high definition CGH
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ABSTRACT

When an LED is used for the illumination light source of high-definition CGHs, the reconstructed image is often blurred
due to chromatic aberration. This problem can be solved by using a laser light source because of its narrow band. However,
a coherent light source has the problem of speckle noises as well as a risk to human eyes. In this paper, a method to narrow
the spectrum of LEDs using a holographic optical element (HOE) is proposed for eye-safe and sharp optical reconstruction
of high-resolution CGHs. Lighting units using the fabricated HOE are also designed and fabricated for practical exhibition.
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Fig. 1 Narrowing the spectrum of the LED light

source by HOE.
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Fig. 2 Setup for two-beam interference to fabricate
volume holograms and measure properties of
HOE.

Table 1 Parameters used for HOE recording.

Color Red  Green
Wavelength [nm] 640 532
Exposure [mJ/cm?] 15 20
Ratio of input to output light 1:1
Exposure time [s] 2
Number of trials 3
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Fig. 3 Diffraction efficiency for incident angles in
Bayfol®HX 200.
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Fig. 4 Wavelength selectivity of incident angles in

Bayfoll®HX200.
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Fig. 6 Optical setup for fabricating HOEs.
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Fig. 7 Spectra of LED and HOE outputs (Red).
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Fig. 8 Spectra of LED and HOE outputs (Green).
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Fig. 9 The structure of the lighting unit. Fig. 11 The 3D scene of the sample CGHs.

Optical fiber

L . Table 2 Parameters of the sample CGHs.
“— Lighting unit

Color Red Green
Number of pixels 65,536 x 131,072
Pixel pitch [um] 0.8 x0.4

Size [mm?] 52 %52
Wavelength [nm] 640 532

Center of ref.wave(X,y,z) (0,94,163) (0,115,200)

4

Fig. 10 Exhibition of a CGH using the lighting unit.
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Fig. 12 Optical reconstruction (Red).

Fig. 13 Optical reconstruction (Green).



