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Development of an Objective Lens for Holographic Data Storage
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Abstract

Holographic data storage may well provide the next-
generation high-capacity data storage technology. Holo-
graphic data storage allows recording of two-dimensional
page data into a volumetric recording layer, thereby deliv-
ering high storage capacity and high data transfer rates.
In designing objective lenses for such systems, image-
height characteristics are especially important because
two-dimensional image data is recorded as a three-dimen-
sional hologram. With this in mind, we designed several
pairs of objective lenses or lens groups and compared their
characteristics. We also designed an objective lens for
Optware Corporation’s Collinear™ holography system,
which employs co-axially aligned information and reference
beams, and we furnished them with sample objective
lenses for their evaluation of read/write characteristics.
Details of these developments are reported here.
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Fig.1 Principle of holographic data storage:
(a) record, (b) playback
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Fig.2 Diffraction of incident wave by SLM pixel. d: pixel size
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Fig.3 Coherent image of diffracted light source into 0,
+1%t, and -1st order
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Fig.4 Field curvature obtained with identical objective
lenses arranged in tandem
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Fig.5 Distortion obtained with identical objective
lenses arranged in tandem
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Fig.6 Cross-section views of lenses designed.
(f5mm, NA of objective side is 0.03.)
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Fig.7 Field curvature and Petzval sum of each pair of lenses or
lens groups in Fig.6
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Fig.8 Distortion of each pair of lenses or lens groups in Fig.6
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Fig.9 Optical configuration of Collinear™ holography
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Table 1 Specifications of objective lens designed
for Collinear™holography

LY XL 3B
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Fig.10 Cross-section view of objective lens designed
for Collinear™ holography
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Fig.11 Test sample appearance and wavefront aberration:
(a) appearance, (b) wavefront aberration (0.03 A
ms@ A =405nm)
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Fig.12 Test sample read/write evaluation: (a) incident 2D
page data, (b) reconstructed page data
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