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3-D FD-TD analysis of an optical near-field emitted by a metallic thin-film
for thermally assisted magnetic recording

Tatsuya KAISE Yasushi KANAI
Yutaka TANGE and Tadao OHTANI

Thermally-assisted magnetic recording is one of the possible candidates that achieve the
areal densities of 1 terabit/inch2. In the scheme, the recording layer is heated by the
external, optical energy. The signal is recorded when the coercive force of recording layer is
reduced, therefore, relatively small magnetic field is necessary to switch the medium.

In this report, the optical near fields from the metallic, thin film have been obtained for
various structures with and without the aperture by using the three-dimensional

finite-difference time-domain (FD-TD) method.
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(a) Square (b) Bow-tie (c) H-shaped (d) C-shaped
Fig. 1 Various 3-D metallic thin-film models with aperture (x-y plane).
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Fig. 2 3-D metallic thin-film model with aperture (y-z plane).

Table 1 Parameters of metallic thin film.

Wx 100 nm

Wy 100 nm

Wx2 200 nm

Wy2 200 nm

Width of an gperture W W3 T60nm
Wy3 160 nm

Wx4 160 nm

Wy4 130nm

A =450 nm 0.04-2.657j
A =550 nm 0.055-3.32j
Refractive index of Ag | A =650 nm 0.07-4.2
A =800 nm 0.09-5.45j
A =984 nnm 0.04-6.922j

Thidkness of ametdlic filmt 100 nm

Gap between ametallic film 101

and an observaion positiong
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Fig. 3 Two 3-D metallic thin-film models without aperture (x-y plane).
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Fig. 4 3-D metallic thin-film model without aperture (y-z plane).
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Fig.5 | Ey| vs. wavelength (g = 10 nm).
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Fig. 6 | Ey| distributions on x-y plane for various models (g = 10 nm)
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(b) Bow-tie (A = 800 nm)
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(d) C-shaped (A = 650 nm)

Fig. 7 | Ey | distributions along dotted line x and y for various models (g = 10 nm).
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Fig. 8 | Ey] vs. wavelength (g = 10 nm).
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Fig. 9 | Ey| distributions on x-y plane for two models (g = 10 nm).
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