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ABSTRACT

In optical storage device system, there are several research topics to increase its recording density. The main idea is

reducing wave length of laser diode and magnifying the number of numerical aperture (NA). In conventional optical

system NA cannot be over the unity in the air because of its diffraction limit. But it is possible to overcome its limitation

of unity in near field using Solid Immersion Lens. In this work, the mathematical Solid Immersion Lens (SIL) design

process was illustrated by using near field theory. Also, numerical SIL design parameters were calculated by means of
CODE V. Through the work, we propose the new type of SIL for high density optical recording systems.
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Table 1 Beam spot diameter dependson A and NA
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Media (nm) NA (um) (GB)
CD 780 0.45 1.42 0.65
DVD 660 0.60 0.90 4.7
Blu-Ray 405 0.85 0.39 27
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Fig. 1 Schematic diagram of laser pump MFM
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Fig. 2 The behavior of evanescent wave propagation
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Fig. 3 Theoretical model of SIL
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Table 2 Basic parameter value for design
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Table 3 Characteristic value of SIL by theory
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Fig. 4 The shape of SIL by theory
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Table 4 The characteristic value of SIL by CODE V
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Fig. 7 Line Spread Function of SIL
3. A &3 &4 o M=

Table 5 Comparison of parameter value
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Fig. 9 Interference fringe pattern of manufactured SIL

4. @B

¥ A7E Botd 2R g, H=nt 49
2 2de) YA o] 8T SIL o o] XY WL
2k

ol F3ta SiL o 71¥ 4 s TG
of gE& 713 FAY FEvtE WHIHEE o

£ fFAEA dE FHHorE WFH A7)
#15te] CODE V & o|8& A4 U2 53
At

o] & 7k WL Fd T SIL o TlE:
A Ee A2 F AXNFS g FA
SIL 9] A&He A A & 73U
AF7A e AHE wygoR g AFES
Agstn gt

o2 WYL Edlo T3 o B4 3t
9 FAEAE ol gt HA3E FIYT F ¢
& vlg ez HA /+FE g
SIL 7}& % BPA(Beam Profile Analyzer)$} WEA
(Wave Front Analyzer)E o|83ted Z+E ¢ g3
A F2E A3t A5 vudle A= FF
£ EMstaa o

T3 PC(Phase Change) Pitio] @ MO(Magneto
Optical) ¥ltiole] A 715& FYP3t 7|5 v~
A€ TEM(Transmission Electron Microscope)
MFM(Magnetic Force Microscope) 2.2 &<l 314
&9 cp % DVD "tolg) 715 viA9 H #
7hstazt g},

rz _|1m

rlo



R - WA - ey - vy

@A ANETEEA] A209P A9E

A &3t Azl WEtd dATFE FIP
23E -8 G2 A8 AZ st Fy3}
o IPE JIS5E A FHH FeEd g
dTE F 9 dA 9 stz doh

i

of

* 7

o] EL2 2001 UE $28&ATAG) 29
93l AT %%(KRF-ZOOI-OO}EOOI 13).
e =X |

Song, Tae-Sun, Kwon, Hyuck-Dong, Yi, Moon-Do,
Yoon, Yong-Joong, Jung, Kyoung-Sung, Park, No-
Cheol and Park, Young-Pil, "Aspherical Solid
Immersion Lens for Highly Efficient Optical Head in
Near-Field Recording,"

Betzig, E., Trautman, J. K., Wolfe, R. E., Gyorgy, M.,
Finn, P. L., Kryder, M. H. and Chang, C. H., "Near-
field Magneto-Optics and High Density Data
Dtorage," Appl. Phys. Lett. 61 (2), pp. 142-144, July
13, 1992.

Terris, B. D., Mamin, H. J., Rugar, D., Studenmund,
W. R. and Kino, G. S., "Near-field Optical Data
Storage using a Solid Immersion Lens," Appl. Phys.
Lett. 65 (4), pp. 388-390, July 25, 1994.

Tom D. Milster, "Near-field Optics : A New Tool for
Data Storage," Proceedings of the IEEE, Vol. 88, No.
9, pp. 1480-1490, September 2000.

Chekanov, A., Birukawa, M., Ttoh, Y, and Suzuki, T,,
"A High Numerical Aperture Solid Immersion Lens
Magneto-optical ~ Recording  System,”  IEEE
Transactions on Magnetics, Vol. 35, No. 5, pp. 3100-
3105, September 1999.

Hiroyuki Awano and Norio Ohta, "Magnetooptical
Recording Technology Toward 100 Gb/sq. in.," IEEE
Journa] of Selected Topics in Quantum Electronics,
Vol. 4, No. 5, pp. 815-820, September/October 1998,

Sbiaa, R., Stavrou, E., Chekanov, A., Birukawa, M.,
Itoh, Y. and Suzuki, T., Fellow, IEEE, "High Density
Magneto-Optical Recording Using Solid Immersion
Lens with Magnetic Field Modulation," IEEE
Transactions on Magnetics, Vol. 36, No. 5, pp. 2276-
2278, September 2000.

179

8. Michael A. Paesler, Patric J. Moyer, Near-Field
Optics Theory : Instrumentation, and Applications, A
Wiley-Interscience Publication, New York pp. 146-
148.



