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A Study on Assembly and Evaluation of SIL optical Head for surface
Recording of SIL based NFR
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Abstract

For the assembly and evaluation of solid immersion lens (SIL) optical head which is the key component of SIL
based near field recording (NFR) technology, we modify the Twyman-Green interferometer. Super-hemisphere SIL
optical head for the surface recording is assembled and evaluated by the modified Twyman-Green interferometer. In
order to verify the optical performance of the assembled SIL optical head, we compare the measured results of the SIL
optical head with the simulation ones. Finally, we show the feasibility of applying the assembled SIL optical head to
near field recording system by the experiment of the dynamic gap control based on test bed.
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Fig. 1 (a) Schematic of a hemispherical SIL.
(b) Schematic of a super-hemispherical SIL.
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Table 1 Geometrical tolerance of SIL optical head.

Disc adjuster
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Table 2 Specification of SIL
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Table3 Comparison of simulation results and experiment.

Interferogram OPD

—

Simulation

Experiment

Table 4 Comparison of Calculated aberration results and
measurement aberration data.

A Simulation Experiment
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Fig. 5 Photograph of a system set up for gap servo
system.
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Fig. 6 Experimentally observed gap error signal of the
assembled SIL optical head in the NFR servo
system.

% 5 = 28T 718 N2"-AMe A
Ao Atxlolct Z2EY & 4 ME A0 At
E CA3= 50GB 2 8HS 7t 11 U2H
E2 IOX|&= 226nm, AE HE ZO|= 105nm 2
EZ2[7I2U4I0|E ROM CIATE ALE5IRULCE

a9 Al 100kHz 2| MEE Fut+E 7HX <=
DSP(Digital signal processor)E O| &5t Ct. A& 0
AMEE I MO7|E 6.05kHz O HWFEZ A,
354 9| QMG R, 578dB 2 O|S0H{/E XS

A st
J8 6



dlxol =8 % HIE MAHT TGl & 0| E5H0
458 BIlst O|2&Ql ZUet H[ WSt
o ElEES ASotdn, 2T Ml AA=OM
CA3el 3™ &£x0f ME &7 M oE =0l
71 et Mo{7|E A5t & I ME AHES
HHSIR2H, O|F ot =& DAHEX A=
et A3 E 20nm OAM ZH=SHOE S5t 1Y
T 78S EEXNFMS HE JtsdE HMASHA
ct.

= AT E= Center for Information Storage Device

(CISD)S| X|E= ot ASIQUCE Ofof LHA X}
o2{=H ZA+ EZL Lt

)
o

]

[1] L. Ichimura, S. Hayashi, and G. S. Kino, “High-
density optical recording using a solid immersion
lens,” Appl. Opt., Vol.36, No.19, pp.4339-4348, 1997.

[2] M. Shinoda, K. Saito, T. Ishimoto, T. Kondo, A.
Nakaoki, N. Ide, M.Furuki, M. Takeda, Y. Akiyama, T.
Shimouma and M. Yamamoto: Jpn.J. Appl. Phys. 44
(2005) 3537.

[3.] F. Zijp, J. M. A. van den Eerenbeemd, P. Urbach
and C. A. Verschuren, “Effects of Polarization on Wav e
Front Measurements and Manufacturing of Solid Im
mersion Lenses for Near-Field Optical Recording”, Jpn.
J. Appl. Phys. 45 (2006) 1341.

[4 Ju-Il Lee”, Michael van der Aa, Coen Verschuren,
Ferry Zijp and Martin van der Mark, 2005,
“ Development of an Air Gap Servo System for High
Data Transfer Rate Near Field Optical Recording”, Jpn.
J. Appl. Phys. Vol.44, No.5B, pp.3423-3426.

22

HEMIHAAHSHS| =22 /M 42 & 13,2008 3¢



