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Preparation and optical function of glass g-SIL / OTetsuji Yano, Tetsuo Kishi, Shuichi Shibata
(Tokyo Inst. of Technol.) Micrometer-sized solid immersion lenses (x-SIL) were fabricated using
the interfacial tension between glass melt and carbon substrate. Typical hemispherical shape of
glass could be obtained and also satisfied the optical condition of SIL. The detection of the
near-field optical image was demonstrated using the obtained p-SIL. Through g~SIL, an uneven
surface texture in the order about 20nm on LSI, which can be recognized using AFM, could be
successively observed and near-field optical function of 4~SIL was confirmed.
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W FERTIE, HBE - AT R ESEIERPHCHERT M AL R->TND. ZOHF T,
FEEAT A TIRKRIND LI, FROEFELOBBETITIX W HHLEREER LY, Th
LERBELISBRHTAZEARDLN TS, 2D X5 REBEEZREZBAVTITOH8E, EoEYT
RF) 27U TTHZERRETHD. BRIV LHDIT/NIBRBERERRT 5 FEICE, 0F
BEFRTIHERDY, 77 AT —TEWSELR ELEEIN TS, —F, Mansfield &
Kino[1[iZ X > TIREEN/-ER L > X (Solid Immersion Lens : SIL) %, ¥EKE - ITBEEROTR
EholLrATHY, BEAL BIEnICHLTUn, Ui DERSRELZFNENED ZLNRT
&, AVSIER LY /NIWVIBEERORB L FREL T5. Figl X, B¥ERK SIL ickd b5 b+t
EERL TV, KTFHREEBICBWTERKR2 T2 LBMNETHY, ERL W i+
NREx oyt PAEPEERERZRCY. SIL AFRITKRROTE SR L LTHERE SN TR Y B
BEZHDD, BOMIKBERRDLND L EBHIZ, BIEIA -V LU XOMTL LW S ERIFEEIC
XoTWa. AL, FJ7AMKROKELREES L EREOBIWELFIATAZ LicL Y, #F
BErLELRETICA 7 r A — MA—F—Ofu/N e SIL ERAGEZRE L. XFETIX, 20
FEEZOWTHEL, R L SIL OXRFEFEOFHIZ OV THRbE THET 3.
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Lo RAEBERTEIZHTTAELT, SEITY—FRRKITAZHANWSEZ L L. MERIZ
20Na,0-10Ca0-70Si0,(mol%) TH 5. ERMIEIC L > THER LT T A2 - o L1-0b, FE\
HE 3.8nmm BECHESNT- I —RUVEER EICOBBREBE L. Ch2EKFP CTHERAL,
800°C T30 MR L%, A L. B O NI W T RN FEMER L OB FEMEIC L v i,
ABAEREE (4 BBl A 0 )2 OV CRHE L 7.

SIL #tEDFHMIZIL, Fig2 17T & 5 2kFERE Az, BEIXRIZIE, LSIRAM)DOEFET %
FIAL. BoN7-SIL Z LSI BIZFHEL, BURNA Zb oL o X2 HWTSIL 8@ L TH
LIWHAA—T% CCDIZX > TRk LTz,
= 2
Fig3 I, /ol 7 ADEFHEMBBLERFR L 7. EERLFE TV Ro @Rz 7
AV ARBLN TS Z ERb2s. EHEIII— R EEROEERRIEESNTEY, 1B
SRTFEBERIN TS, —F, BREIXT 7 ABMBEOK[KRIORERACLVIELHTH Y,
FEMNTHLT-DICENOEELYZ T TEKE & 72> TW5. Figd 1, @¥ERIR SIL O¥EEE
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W=D E OB 0 LIEITEROBFRERL TS, FRINELV X 0=135+5 %
BH, Y—HRAKRATTADORBIRNS, dBREITFROBEEEMAIZKN T SIL OFHE2RI-T 2
Ebihroil.

Fig.5 1%, BI£E 20m @ SIL %18 L CEHI L 72 LS REOBERFR TH 2. KNP OBBHANIIRT
L9z, RS TR T E 72 LSI RHEICH 559 20nm O MM OFR(K H T id AFM #)23 1
A—TOHRICEKE LTREBEIN TV Z Ebosd. ik, SIL K@ OYRAH Lo ARy
o PRSI ERMMEREBLTA A= L LD THD. ZOZ MG, Goiiz~A
yax— kYA XDOHT AL R, BEEKSIL(u-SIL)E LTOMEEZA L TWVWDH I EREIES
.

e
EEFIEH G, H T AMBROWEZFIHTHZ L TeA 7 a0 A —F—H A AOBHEIROT T AL
XEBD T INRT v ATHERT LI ENTEX DI EBbhrolz. RERFMND, B
2L XL SIL ¥t 2 2 TR Y, BRATROMMART T ZASIL THDHZ L ZEIEL .
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Fig. 1 Ray paths of light and their

focusing in SIL
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Fig. 4 Relation between refractive index » and
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Fig. 2 Schematic of optics
alignments testing SIL.
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Fig. 3 SEM photograph of the glass
p-SILs.

contact angle @ for the function of SIL.

Fig. 5 Images of LSI surface using SIL and AFM.



