%42 K% 12 9ok T AR 2013 % 12 A
Vol.42 No.12 Infrared and Laser Engineering Dec.2013

RHEEMHNEA=EEREEETMH
L AN AN S T8

(1. EX5F b 185 g3, EiF 200072; 2. %M TFR bw TRFR, L5 7 0 213002;
FMF AL TFHHEE BE/HTELET,ILH F N 213002)

W OB AGEAEMARNKTFUEEEMOITETHR, A ERE LGB T HEEN RS T
B ERERGHMEZTNR—FTREG, ATARHZOMHG LB EAMBMNE Z 5T HE/ R
FTRaBRAEBMIT RS, AR —F# R RBIZ G % R AT A4 ATFTBAr 48 A A4 A4, AR © Ak
EIT EZAMA L6y = RAT O A A, Bk EA B v R, AR JEAAS B SR IE S AR T
10 um A 8 um, *HE 6 547 T4 53R E R Foat st , Fm o T o TSR L B pr il A edfz 5
PR, FFRA, T FE I & G Ae ik 69 A5 AT A AR 48 BT 3 SR I = 2 AT B B

KR RAZE AL, REIZaGMA; BB PID4EH,;  REEE

MESES: TN249O  XEFEED: A XEHS: 1007-2276(2012)12-3249-05

Three-dimensional information high density storage by means of

laser based on photobleaching material

Pan Xuetao'*?, Tu Dawei!, Cai Jianwen?®

(1. School of Mechatronical Engineering and Automation, Shanghai University, Shanghai 200072, China;
2. School of Optoelectronic Engineering, Changzhou Institute of Technology, Changzhou 213002, China;
3. Changzhou Key Laboratory of Optoelectronic Materials and Devices, Changzhou 213002, China)

Abstract: Optical information storage is the main method of digital information storage. The storage
density and the possibility to further improve storage capacity were limited for the deficiencies existing in
the conventional two-dimensional optical information storage. The confocal/two-photon fluorescence
scanning microscope system was constructed based on the three-dimensional optical information storage
mechanism on the photobleaching material. Three-dimensional optical information storage and retrieval
were achieved by means of femtosecond laser on a new photobleaching ATFTBAr fluorene derivative as
a storage material. The storage reached four layers and each layer spacing and information point spacing
were respectively up to 10 wm and 8 pm. The signal intensity of the information point was identified and

contrasted, and a detailed analysis of the refractive index mismatch caused by a signal crosstalk was

Y@ B 81 :2013-04-05;  f£iT H #1:2013-05-03

ES&TE JLAEUHIT AAFE 055 H (10KID460004) 5 V145 48 75 W LR "6 55 77 4F 4 T 20 8; 7= Wi H

EE BN BT HA973-), 5 BB L, 32 SO g n L A5 8 A ' R I B R T T B 5
Email:pxtpqz@163.com



3250 bk T2

%42 %

made. Research shows that the experimental system and the establishment of the storage material can be

used to achieve better three-dimensional optical information storage.
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Fig.1 Confocal/two-photon fluorescence scanning microscope system
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Fig.3 Absorption spectra and fluorescence spectra before and

after ATFTBAr UV irradiation
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Fig.4 Fuzzy PID control unit step response curve
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Fig.5 Experimental results of ATFTBAr fluorene derivatives

optical information storage
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Fig.6 Reverse distribution of the fluorescence intensity of four

layer data
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Fig.7 Relation of spherical aberration and storage depth
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