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Magneto-Optical Recording in Near-Field using Elliptic Solid Immersion Lens
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ABSTRACT

In conventional optical data storage numerical aperture (NA) cannot be over | because of diftraction limit. To overcome
this limitation, solid immersion lens(SIL) have produced a great interest in near-field optical data storage. In conventional
optical recording method, the dual lens system using object lens and SIL had been studied generally. But the conventional
SIL system has some critical problems that must be solved. The problems are heat, contamination, alignment of optical
components and so on. To solve these problems, this work proposes enhanced SIL which has several advantages for
mechanical and optical issues. This new SIL system named elliptic SIL(ESIL) can use evanescent energy in near-field more
effectively. In addition, because of applying the inside recording unlike previous surface recording, ESIL can clear up the
problems. The design and analysis of ESIL are executed by using CODE V. Also, in this paper we composed actual data
recording system and achieved recording experiment by applying ESIL to magneto-optical recording. In conclusion, we
analyze the improvement of aerial density and the reasonability of application to real data storage system.
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Table 1 Required values for design

Symbol Value Explanation
ny 1.0003 Refractive index of air
A 1.57964236478 Refractive index of ESIL

n, 1.57964236478 | Refractive index of substrate

I 4.0mm Thickness of ESIL
[, 0.1mm Thickness of substratc
A 660nm Wavelength of laser
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Fig. 2 The shape of ESIL obtained by CODE V
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Table 2 RMS wave-front aberrations

Field 0.01 deg. | 0.02deg. | 0.03 deg.
Wave-front j
aberration 0.0278 4 | 0.0556 4 | 0.0841 1
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Fig. 3 Modulation Transfer Function (MTF) curve
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Fig. 4 Experimental setup for magneto-optical recording

using clliptical solid immersion lens(ESIL)
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Fig. 5 The recorded mark by polarizing microscope

Fig. 5 & 7% %4 8mw, 0]##5_ 0.1m/s &lo
A 7158 vla 8 HolFm Q) dukd oz
g npae) AR Azt #de] XdEEHECH
A
d=—
NA,,
aA F& FE AT T AHERAE Al
& ol AL 544.5nm B OAAET, B4
P& ol 42 A4S 536.lam o)t} A ’} A]%Eﬂ
olg Tl B At A9 dAE etg A
Hets AL #3HAY £ Atk

(1

|

4, 4B
Tl 7|Eo F A
A3 NA 7} 1 ol HddsEE A
A 71E9] SIL A
> HE Y ISIL > AAISHAL, ol &
Bl @%4%4.4§wﬂ

681

B A A7) 710 2
54

zﬂ 2 o_]u};«l o] b} )\"‘\é o

uj

ESIL <

Al S

ﬂ

£ i.% i o

ALEAE a4
AMEelold Aol RFEL Fldgch
A8l ODD 9 n}:L
?;‘l m, CD & 1.73 4m . DVD = 110 fom ©]

536.lnm 0% FAFE 7|EULE AL

9lo. o §}o]§] T+ ot}

of

% 7|

& 2001 A= @d=ataxgAGe A
75 %1 & (KRF-2001-003-E00113)

An2d

Moon-Do Yi,
Yong-Joong Yoon, Kyoung-Sung Jung, No-Cheol Park
and Young-Pil Park, "Aspherical Solid Immersion
Lens for Highly Efficient Optical Head in Near-Field
Recording,” Jpn. J. Appl. Phys. Vol. 42, 2003, pp.
1082-1089

E. Betzig, J. K. Trautman, R. Wolfe, E. M. Gyorgy, P.
L. Finn, M. H. Kryder and C. H. Chang, "Near-tfield
magneto-optics and high density data storage,” Ipn. J.
Appl. Phys. Lett. 61 (2). 13 July 1992, pp. 142-144

B. D. Terris, H. J. Mamin, D. Rugar, W. R.
Studenmund and G. S. Kino, "Near-ficld optical data

TaeSun Song, Hyuck-Dong Kwon,

storage using a solid immersion lens," Jpn. J. Appl.

Phys. Lett. 65 (4), 25 July 1994, pp. 388-390

Tom D. Milster, "Near-field optics : A new tool for

data storage," Proceedings of the IEEE, VOI.. 88, NO.

9, September 2000, pp. 1480-1490

A. Chekanov, M. Birukawa, Y. ltoh, and T. Suzuki, "A

[Tigh Numerical Aperture Solid Immersion lens
IEEE

NO. 3.

Magneto-optical Recording System."

Transactions on Magnetics, VOL. 335,
September 1999, pp. 3100-3105

S. Hashimoto, H. Matsuda and Y. Ochiai, "Recording
experiments in magneto-optical disks using ultrathin
Co/Pt and Co/Pd media,” Jpn. J. Appl. Phys. Lett. 56
(11), 12 March 1990, pp. 1069-1071

R. Sbiaa, E. Stavrou, A. Chekanov, M. Birukawa, Y.
ltoh, and T. Fellow, IELL, "High Density
Magneto-Optical Recording Using Solid Immersion
Field Modulation." [EEE
VOL. NO. 5,

Suzuki,
Lens with Magnetic
Transactions on Magnetics, 36.
September 2000, pp. 2276-2278



