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Abstract: The writing of multi-layered data bits inside a PMMA block doped with rare-earth ions Ce** excited by a 800 nm
femtosecond (200 fs,1 kHz, 800 nm) pulsed laser, and the measurement and discussion of absorption spectra and electron
spin resonance spectra before and after femtosecond laser irradiation are reported. The results indicate that the block has a
low writing energy threshold, and its propitious to high speed and parallel three-dimensional data storage. Experimental
results of three-dimensional recording and reading with 4 ym in-plane pit spacing and 16 pm inter-plane spacing in four layers
are presented using a conventional microscope. The relation between the size of the microexplosion pit and the laser pulse
energy is discussed. For high storage density, smaller pulse energy is preferable while keeping enough grey value. Its proved
that this material can be used in three-dimensional data storage.
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Fig. 4 The experimental results with different pulse energy.
(a) Viewed in the laser shooting direction,

(b) viewed in the vertical direction of laser shooting
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Fig. 5 The relationship of pit size and pulse energy
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before (a) and after (b) femtosecond laser irradiation

BB AR, 810 EMNEARBER 15 o], SHEBE
MZEBE 53752 4 pm #1 16 pm, B 8(2)h X—Y
TR A5 B A E . AT LIER A AR R
RABIERRKNER TRREB LN EEARANS
e, B8MAY—ZHaMEEAE. £ Y—Z
Vi EATAE B N 4 BERARA R B,
BZME BRI W . 78 800 nm W T .4 )2
J& Ce (DBM);Phen/PMMA 3t Bl £ & 77 ik %5 BE 76
10% bits/cm’ B4 b, i PG L BE &, W/ A H
PEAZ RIBE , 336 EAEAE 8 B AT 3K 107 bits/cm’®,

Bl 8 Ce(DBM);Phen/PMMA § X—Y ()l Y—Z
(b EKY 4 EHB TR

Fig. 8 Four layer data storage pattern by microexplosion
in Ce(DBM) ; Phen/PMMA viewed in X—Y plane
(a) and Y—Z plane (b)

5 4 7

Ce(DBM), Phen/PMMA 323 BE 5 05 W0 3 i
AR BE] DLR T ROE T =4 el . AT
EBEABCRER I B R T X Fh A 6k 778 5 1
ARFE BB AR KEESHOLRBENXR, 4
B, FEE B OLEEE B3 K, B8 S B e A4 )
R SAWg R, HREKEESH - MEME, #
TR EfE , ZERIE R B E S KEMEREB KK

BT, N EFE R BB T ARRE. BT
SCHP BT IEIR BB Z AL, S BOE T R Y RBE AL
IR TR B R X 52 1 5 5 SR BE AR RUR T
—ENEWE M ERXESBAE TRAERERF
TR R MR R . BT FRHb R B T i
ARG, S T RM K 4 BRURFHE . BT
IR A BE R L Do) A 18] B A0 )% ] B, B9 77 ff 2 B2 T
H—B .

Hig AMEEFHECPERFRRARFRST
Mt TR R EEMAH.

s £ X #

1 Liu Xuezhang, Chen Zhongyu. Photopolymer holographic
recording material sensitived to two wavelength[J]. Acta Optica
Sinica, 2004, 24(8): 1099~1102 (in Chinese)

XEEEE, BHibH. WEKSBNLBREG LB FMMBII]. &
F 3R, 2004, 24(8): 1099~1102

2 Wan Yuhong, Tao Shiquan, Yuan Wei & al.. Experimental
study on high-density holographic disk storage with batch thermal
fixing[J]. Chin. J. Lasers, 2005, 32(3); 361~365 (in Chinese)
TEL, M, 7 #%E REEAX LB FHEHAREH
ZHHFIEI]. sk, 2005, 32(3): 361~365

3 M. B. Lee, M. Kourogi, T. Yatsui & al.. Silicon planar-
apertured probe array for high-density near-field optical storage
[J]. Appl. Opt., 1999, 38(16): 3566~3571

4 Lu Yonghua, Wang Pei, Zhang Jiangying et al.. Investigation on
near-field optical data storage using solid immersion lens[]J].
Chin. J. Lasers, 2003, 30(2): 145~149 (in Chinese)
BHEE W BIE % AHEARREBENEGLEEMR
BFFE0]. k@b, 2003, 30(2); 145~149

5 D. A. Parthenopoulos, P. M, Rentzepis, Three-dimensional optical
data storage memory[J]. Science, 1989, 245(4920) ; 843~845

6 Tang Huohong, Zhou Yongjun, Jiang Zhongwei et al..
Experimental study on photochromic three-dimensional optical
storage under two-photon absorption[J]. Chin. J. Lasers, 2005,
32(1): 92~96 (in Chinese)
BXA,ARE.EPH . POETFREERTE=4FHFHEE
WRtgE[]]. + @k, 2003, 32(1): 92~96

7 Y. Kawata, H. Ishitobi, S, Kawata. Use of two-photon
absorption in a photorefractive crystal for three-dimensional
optical memory[J]. Opt. Lett. , 1998, 23(10): 756~758

8 Xu Xinguang, Xu Baogui, Hu Dawei & al.. Photorefractive
holographic storage properties in Ce: Fe-doped LiNbQOj; crystals
[J]. Acta Optica Sinica, 2004, 24(7); 947~952 (in Chinese)
WO, FREPRHE 4. 8 Ce,Fe £5 LiINDO; & &N 17748
MBLeF AR L] A% FR, 2004, 24(7): 947~952

9 J. H. Strickler, W. W. Webb. Three-dimensional optical data
storage in refractive media by two-photon point excitation[J].
Opt. Lett., 1991, 16(22) . 1780~1782

10 M. Gu, D. Day. Use of continuous-wave illumination for two-
photon three-dimensional optical bit data storage in a
photobleaching polymer[J]. Opt. Lett., 1999, 24(5): 288~290

11 K. Yamasaki, S. Juodkazis, M. Watanabe. Recording by
microexplosion and two-photon reading of three-dimensional
optical memory in polymethylmethacrylate films [J]. Appl.
Phys. Lett., 2000, 76(8): 1000~1002

12D. Day, M. Gu Formation of voids in a doped
polymethylmethacrylate polymer[J]. Appl. Phys. Lett., 2002,
80(13): 2404~2406

13 E. N. Glezer, M. Milosavljevic, L. Huang e al.. Three-
dimensional optical storage inside transparent materials[J]. Opz.
Lett. , 1996, 21(24): 2023~2025



