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Analysis of Two-Photon Optical Data Storage Using a Double-Wavelength
Single-Beam Focusing Scheme

LIAO Ning-fang GONG Ma-li XU Duan-yi QI Guo-sheng
(Department of Precision Instruments, Tsinghua University, Beijing 100084)

Abstract A novel double-wavelength single-beam two-photon bit-by-bit recording scheme that employs a special optical
wavelength-division aperture in its beam focusing system is proposed. The simulation results show that, by properly
selecting the configuration of a wavelength-division aperture and the power ratio of the two laser beams, our new scheme
can achieve a much smaller recorded bit than a conventional single-beam two-photon recording scheme, especially in the
longitudinal direction. It means that our new approach improves the two-photon recorded data density on a large scale.
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Fig.1 Principle of a double-wavelength single-beam focusing system for two-photon optical storage. (a) Beam

focusing principle; (b) single-division aperture; (c¢) two-division aperture; (d) four-division aperture
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Fig.2 The ray principle for computing the focusing

intensity of the objective lens
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Table 1 The simulation parameters and results for the two photon recordings on the focal plane of the lens
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) : Recording sizes

Simulation parameters (50% intensity)
numerical number lens division method laser wavelength beam proportionl; :L,, | 2z [um | y /pm
0.8 single-division single-wavelength A; =800 nm 0.42 0.42

0.8 single-division double-wavelength| A; =532 nm, A, =1064 nm 5:1 0.35 0.35

0.8 two-division double-wavelength | A, =532 nm, 4, =1064 nm 5:1 0.71 0.37

0.8 four-division double-wavelength | A, =532 nm, 4, =1064 nm 5:1 0.36 0.36

3 PBETFE(XY) BT ES M. (a) LRPHEEK; (b) HEWEK; (¢) ZRKIWK; (d) WEIH K
Fig.3 The two photon recordings on a XY plane near the focus of the lens. (a) single-division and single wavelength;
(b) single-division and double-wavelength; (c) two-division and double-wavelength; (d) four-division and double-wavelength
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Fig.4 The two photon recordings on a XZ plane near the focus of the lens. (a) single-division and single-wavelength;
(b) single-division and double-wavelength; (¢) two-division and double-wavelength; (d) four-division and double-wavelength
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Table 2 The simulation parameters and results for the two photon recordings on a XZ plane (Y =0) near the focus of the lens

/ 3 Recording size
Simulation parameters (50% intensity)
numerical number lens division method laser wavelength beam proportionl, ‘I, | 2 direction /[pm
0.8 single-division single-wavelength A, =800 nm 1.17
0.8 single-division double-wavelength| A, =532 nm, A, = 1064 nm 5:1 0.44
0.8 two-division double-wavelength | A; =532 nm, A, =1064 nm 5:1 0.61
0.8 four-division double-wavelength | A, =532 nm, A, =1064 nm 5:1 0.45
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