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Influence of refractive index mismatch on data bit
in two photon three dimensional data storage
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(1. Department of Precision Machinery and Instrumentation, University of Science and T echnology
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Chinese A cademy of Science, Beijing 100080, China)

Abstract: Based on Torok’ s theory, the profile of IPSF was simulated under the condition of refractive imr
dex mismatch. Under the condition of refractive index 1. 48 and several kinds of objective lens such as NA
=0.25,0.45,0.65, 0. 85, the variation trends of the axial bit size and readout signal intensity were ana
lyzed. Selecting appropriate optical parameter (such as NA = 0.45, refractive index 1. 48), at the depth of
less than 200 Hm, the variation of the axial bit size is less than 10%, the max variation of readout signal ir
tensity is less than 30% , so the effect of recording is improved. By analyzing the variation trends of data bit
under the condition of several kinds of VA and refractive index, it indicates that refractive index mismatch
makes lateral bit size little change but axial bit size and readout signal intensity greater change. The change
degree is closely related with VA, refractive index and recording depth. Adopting the same optical parame
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ter with simulating, three dimensional data was recorded in photochromic material by two photon excita

tion. By observing the scanning image of data bit in axial and lateral direction and readout signal intensity,

this variation trend was testified.

Key words: refractive index mismatch; tw o photon; three dimensional optical data storage
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