hOE W %
CHINESE JOURNAL OF LASERS

BB H4M
2007 4F 4 A

Vol. 34, No. 4
April, 2007

XEHE: 0258-7025(2007)04-0530-04

o Pt et h ootk S HE
A AL

Bz, T W, THRE
(FEP#E EEEEREENRPIRET, £i§ 201800)

Pz

WE BOPES S (super-RENS) H AR B S EZ GGG P Iim A MBS T LR 8 5 9. 2 BRi s B 5%
PRI RENEREELFEHEREARZ — HhEREEWEG R R_ e HOLFA MR e s, A =4 RA
R 22 9315 (3D-FDTD) ¥ & & M L 5 0GR 4 4T T BUHEF EM i R — n it B & & MEAEMOCIER TR
J AL ) Bk 5 A T BB LA ELAE A IR B B A R G S e B A B R E R L (SNRO R A .

EER SLEEBOPEGEN; SENBARESE; o RESFRE

FESEES 0484.471 XEERIRES A

Working Mechanism of the Binary Eutectic Alloy Mask Layer in
Super-Resolution Near-Field Structure

QU Qing-ling, WANG Yang, GAN Fu-xi
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Super resolution near-field structure (super-RENS) is one of the most promising candidates for the
ultrahigh-density optical storage, and near-field optical properties of the mask layer in super-RENS optical disk are
crucial for its optical storage performance. The near-field distribution through the eutectic alloy mask layer has been
studied by using three-dimensional finite-difference time-domain (3D-FDTD) method. Simulation results indicate
that the periodic micro-/nano-structures formed in the eutectic binary alloy films after or during irradiation of a laser

beam will result in a prominent near field enhancement and may be the origin of the higher signal-to-noise ratio

(SNR) in super-RENS optical disk.
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Fig. 1 Simulation model and parameters
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Fig. 2 Different structures of binary eutectic alloy

(a) layer periodic structure; (b) slice periodic structure
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Fig. 3 Distribution of light field along x axis in
2z =0, 8, 20 nm plane
(a) layer periodic structure; (b) slice periodic structure;

(¢) aperture structure
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Fig. 4 Distribution of light field along y axis in
2z =0, 8, 20 nm plane
(a) layer periodic structure; (b) slice periodic structure;

(¢) aperture structure
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Fig. 5 Comparison of light field for different structures

along x and y axes in z =8, 20 nm plane
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