TE-IV6 Optical Society of Korea Summer Meeting 2004 (7.8~9, 2004)

HWEZ FolA ZAbd 2ols Smo] =3 H Sodium Borate
Glassol A 9] vlA=E A @ JFEAF WS
Femto—-Second Laser Induced Patterning and Optical

Property Change in Sm—-doped Sodium Borate Glass

7, "ol A g, TGN, o1B
CREsSdT Y, "FEde EYgs

lizz77@yonsei.ac.kr

b
2L
ol
-L?‘-‘d
4z rlo

Glass® 4% 5344 2 493, 358 AL S Zn %l% %“‘ olvel Holg&oly JEF U9
=R O 4 WEst folstr] Wi ‘“ﬂ’@oi de] o] 8o gttt Wl 9§ Glass® 7Hs ]
EXAAZ ) Qo 2FY F2 UV EE X-Rays9) °]%Q°i $to v}, femto-second laser?] 7§
€ multi-photon absorption?] Bl A& & 3ol oJ&iA L A8 FF A L] threshold powere] <]
Ao dojA FozM ARUYR 3D pattene FAL sHeA s Y
2 dFAE Sm o]20o] #7718 Sodium Borate Glass [95(0.85B203-0.15Na:0)-5Sm203 (mol26)]e
A} femto-second pulsed laser (Ti:Sapphire laser, A = 800 nm, 20 kH pulse ; Quantronix)9] A}l
9]} micro-scale? 2D/3D patternS FA3tE RAIY G £ WZE o] &3t ol& FEAA
S&stEle d78 AYstn dow, A4 patteme] €& 2 1o JGERUUT. ¥ 1(a)E glass
Edd AR 2D patternold, (b)= zigzag B ElY multi-layer (A 4 layer, layer Alole] 3 20
(m) dot patterng focussing HX & 2o AF FHEnF oz FEI Aot}

% ; ERESTIARERE Y Sl E (b)
h Y . - o 5 et L et R i e
— [ I MR TS I < s & S N 3 Y 2 4
T
P o
_
3 Layer o o i
—— T R N N N SR SR L B N
B - &A.b ¢ - -
4 Layer Lo 2
i e g R e
— m [_____|

Femto-second pulsed laser®] ZAlel

w} %487 Ar jon laser (A = 488 nm)E pump beam.2.
2 A&3 photoluminescence (PL)<} %3}

2
sEaded, 29 24 2 2FE YEHAG. 2AF F

mlm flu

122



#5383 200495 AL ES] (2004. 7. 8~9)

&S 7N F 2 YN 990 A Ay ez o Fristden, PLAlAE 680 nm &
)M 2L peako] WAHUL. o] Sm® o] 229 YR} photoreductions] oA Sm* 2 W] o
o

@) e ®) [ e

Absorbance{air)
Irensity(aw)

suf"s"D—F,
. e TR
20 0 & 80 1000 o gy 0 ™
Wavdength(um) Wavelength(nm)

a9 2 (@) ¥ F5€ W3, (b) PL emission peak® ¥ 3}

)
e
iy
rO
2
-
(ih)
i)

E vgoZ 680 nm }FH 29 PL emission peakS AZZ 3l lo]A FAld)
& ARAF] 5E Aolgtm BuEY £3 3¢ 2A)olH HAue 2o laserd XA W - F
3 WAEtA] k7] Wi multi-layer® A&o) 7}53tx, ZF layere] PLeY W3 E
bl &ojstt}. wetA, femto-second pulsed laser® o]€3t Smo] H7I" Sodium Borate
Glass "l ool 321919 dot patterns A& -9 A9 EW g A3t CDY DVDE vls|A 8
AHoz AZEFES 58 £ A& A2 7ldstn Aok A Smel H7bd o8] GlassE vtz
3t HHE Ao T ATE AY Fo Arh

Fx &4
1) K.Hirao, T.Mitsuyu, J.Si, J.Qiu, "Active Glass for Photonic Devices”, Springer (2000)
2) Miura K., Qui J.Inoue H., Mitsuyu T., Hirao K., "Femtosecond laser-induced three-dimensional
bright and long-lasting phosphorescence inside calcium aluminosilicate glasses doped with rare
earth ions” Appl. Phys. Lett. 73, 1763 (1998)
3) Koji Fujita, Chikafumi Yasumoto, Kazuyuki Hirao, "Photochemical reactions of samarium ions in
sodium borate glasses irradiated with near-infrared femtosecond laser pulses” ]. Luminescence 98,
317 (2002)

123



