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Two-photon Sensitized Recording Materials for Multi-layer Optical Disk.

Masaharu AKIBA*, Eri GOTO-TAKAHASHI*, Hiroo TAKIZAWA¥*,
Toshio SASAKI**, Hidehiro MOCHIZUKI**, Tatsuo MIKAMI**, and Toshiyuki KITAHARA**

Abstract

Two types of novel two-photon sensitized recording material writable at 405 nm and 522nm were
developed. The fluorescent dye generation type (F-type) material consists of at least two-photon absorption
dye (TPAD) and fluorescent dye precursor (FDP), which is non-fluorescent before two-photon recording and
fluorescent after two-photon recording due to fluorescent dye generation. The fluorescence quench type
(Q-type) material, on the other hand, consists of at least TPAD, fluorescent dye (FD) and fluorescent
quencher precursor (QP), which is fluorescent before two-photon recording and the fluorescence intensity is
reduced after two-photon recording at the recorded spot due to fluorescent quencher generation. Both types
of material showed quadratic dependency on recording light intensity. A twenty-layer two-photon recording
media was fabricated with the fluorescence quench-type material, and two-photon recording and one-photon

fluorescent signal readout was successfully conducted.
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Fig.1 The optical setup for two-photon absorption recording and
one-photon fluorescence readout.
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Fig. 2 Absorption and fluorescence spectral change of the F-type
material upon two-photon recording.

Fig. 3121, #bmRBOMELEM T Ay a— T
L 72 gL IC 2 FRiE e 1T o (i~ — 7 28
W L 72, 633nm @ He-Ne L — % — O CW ik % 5%
77— 0305mW Tl L TETHELIT R 72BIZEDS
VAR a0 200 B s R R N D S

103
380,
LS
a3
Lo
i
189
16
1%
T
193
B
e
a
Fol
a

A e o T R T T T e
EI ~ R T I T BT R R P I R R
T

Fig. 3 Two-photon recorded pits (top) and signals from the two-
photon recorded pits on the monolayer media (bottom).
These signals are recorded via two-photon absorption at
522 nm and read by one-photon excitation at 633 nm.
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Fig. 4 Absorption and fluorescence spectral change of the Q-type
material upon two-photon recording.
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Fig.5 Two-photon recorded pits (top) and signals from the
monolayer recording media (bottom). These signals are
recorded by two-photon absorption at 522 nm and read by
one-photon excitation at 405 nm.
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Fig. 6 Relationship between average writing power vs. signal
intensity for the F-type material (left) or modulation for the
Q-type material (right). The signals were recorded 522 nm
of pulsed laser with 50 ps of exposure time. Recorded
signals were read at 633 nm for the F-type material and
405 nm for the Q-type material.

Fig. 6 |IZR L7ZRERDP LW S0 7% L 912, Rl Blr
B ¥ 7 IVEREE T 7213 LA REEROL IR O 3R 12
LTHD, iy b OBRSFEE2ETRIIU L 2 b
DTI A EWHENPD NI,

3.5 20/EECERDEEE

2WFWRIUNZ & 2 3WICELFFDSTTRETH 5 Z & 2 D
D572, #HOGHIGEA A T 20 OFRLERE 2> &
%55 RBIEA AL, SEA~O2NTFRERE LOTFH
HEEATR o720 VR L 72 REEAE, 1 umOFLEkE %
10 um D g THAZHEE X BT 5. Fig 71213455
N RGO REZ R L2 TV T 7 Xy s
BTS2 FREERIC L DR S N zFldk~— 27 Th
bo BOBEERBIZTHI-0IZ, HRBIZENLENEL
BTIVT 7Ry MARELERESE L CHE S & 9 ICRLEEIR
BB % e L7z,

22

T 1 X2 28 7B BRI D DE



Fig 7X VG X512, BEFE L /-5tEE 1 Citsk s
Ny 7FvojRhlh (BEZ7aA—2) ZFEEY
I E NS, XhbOTHBETHEED LW 7 Fuh
0B ORLFE LB B Sz,

PC cover layer (80 ¢t m)
L2
LI9

N NSNS

Recording layer (1 ff m) - 0 L1

Fig. 7 The structure of the fabricated twenty-layer two-photon
recording media (left) and the two-photon recorded signals
in each layer (right).
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