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Optical Functional Transparent Crystallized Glass
—Second Harmonic Generation in Tellurite—Based Crystallized Glass—

Takayuki Komatsu, Hyun Gyu Kim

Department of Chemistry, Nagaoka University of Techonology

Abstract

Transparent telluritc-based crystallized glasses, such as 15K :0-15Nb:05-70TeQ =, have been successfully
fabricated, and sccond barmonic gencrations(SHG) are clearly observed in various iransparent crystallized
glasses. The values of refractive index, relative permittivity and third-order nomfinear susceptibility in
transparent crysiallized glasses are larger than those in the orginal glass. The particle size in trasparent
crystallized glasses is around 20-40 num, and the basic structurc of crystalline phase showing SHG is cubic with
lattice constants of a=053-0.56 nm. A very small distortion from the cubic structure might be an ongin of
SHG. For transparent crystallized glasses in the Li:O or Na:O-Nb20Os-TeQ2 system, SHG has not been

observed.

1. FLSIC

Riff, B4 OFFR T N— T3, 3 L0
NS B OBRHFEOR T, BHLF L
A4 PRBRIEA SR (H53 A€ I v 7 R)
OERICEHTRIIL, ULhb. TOfEREY
ZANOEEHENRETDIILEREL
Joo VEEOEIA, BIEEERE (SHG)
ERTHLWESEOEETHEEP SHGOR
MIZARETH A0, L OB EEMEE LT
AWICHRENEZMH TV O T, BEERPL
FETRHOME AR EN LI,

EE A S A2, 19594E @ Corningi @

FH40-21 EEIH EEEBr1603 -1
T 0258-46-68060 MW3225

Stookey Ik AFUHELK, 75 XOERHER
HEBRBHICBWTEERNBEZ D TER,
REWIESEAYT IR ELT, EolERERIL
Ho A, BTG v 1 AT 7 X
ALHEB® LV EEREEERTHRLTZ R
HERH B, £, 198 EDBI REE LY EM
R 7 A (BREEET 251y
7 2) ORBEBERET. BRI 20HEIT
Bl 1 R— VRO EAN S RETSH -
foo ¥

MR AR TR 5 AR A X
ITEDBELEEREY L RS LV S REE,
% DH I ZAHRFICEHEEEEDO Y 5 AW
RHHTHEG XA S HBMOEETH

NEW GLASS Vol.10 No.4 1995



AHYe BAMEHLLDE, "FAZT MR

SR THd, TITAMRAT A, BRI,

B LS. SIS, S§FERLEERL. L
PHIEJGEAEN T RELTHERINWTH S
HEAOPTHHALELETH B, Uk, TN
Z4 MRA T AOHEE., ERELATEE. FL
WIGAICBEL Tid. BB L UH LOMEH, T
TICAREICHERL T30 TEEI L,
DS PRNFARH T ZREBEELTHHE
WIZEBROH 2 RS EHEOMANRTEHD .
FhEEBR M vy P RAAFZZELTLEN
EEEHBATVWALEL S, fIAE. ABT
LU REERT 508, HAR34TIC
EE{bERPAEEEHVT, LiNbD;. KNbD; |
BaTil, 20X D B BICHAISBIRIL SN 7 (kP
Ty A= E{ERIT Bl IR LTS, °
Yohi, TR0 sRELONAE LD
2. BEBREREFLIA MR I REOH
FRN/FEFELVWIEMS, RETOXOREL
PREHTHE LR, BEANTHETHAH &
WH, BAORMIESVTVWS, "L, B
A DRBFBELEEHICS S AhIHLADEZ
ERTENT. I ROMIHEPT 7 A 3—4L
HEDEISHERPES I v 2 RITHLHH
FRRANE L LB EOL S BHESELILH
BRHEHAIO BT I EAPBTEETHS D,

2. K:0-Nb0s-TeO, RHS A D¥ERIEL
B8
SHGZRTHRE L THEHRFBEERIND,
ETNTA PRI ADERLICEDITHEE
20, H50EAHETHVTEHE KN &8
BH D ABIOHIEIHEDTH. K0-8b.0;
-Te0: BRAHZ A (KRBT, KNTRAFZ L
FE) READREASAE LTERLI, 4
A JOROBWYHCHEREEHONMNE
Bl E@EIETHUWL, KB, 22T
WRELTEBERLWIER, TAFAMRAT R
DINFETOMRERTIEAENHTS AREKICH
THELDTHO, BRI T AHAREDT

NEW GLASS Vol.10 No.4 1995

PINWENDDITIETH B,

PFig. L ITKNTRHA S 2045 A{L@EH %,
Fig.2 i, #1& LT (30-x)K.0-xNb.0,-70TeC,
HoADH S AGBEERCEEERELRS,
COREFEHIEWA T A{EEE R T hG TR
WA, Tel:BAT0H 2 00(d S0molH DA T X
BEI S ORETHED, AT P T+ 1
W BT A LT H B, HENCKE
HHZ AN S RBEAINA S ERFEE KN, i3
MMV, F72, 35K.0-15Nb.0:-50Te0. iE 5

Nb205 {moiY%) Kgo

Fig. 1 Glass~forming region in K.0-Nb,0:-
TeQ. system: O:glass, O:partially
crystallized, @:crystallized.

600
(30-X)K20-XNb205-70T802
Heating rate

sop . 1OK/min
o
S bulk
o© L
5 5
& 400 |-
i)
a
§
[hest

300 |

Ty
200 E i i3
¢ 5 10 15 20
X {mol%)

Fig. 2 Values of glass transition Tg and
crystallization onset Tx tempera-
tires for (30-x)K.0-xNb.0,-70Tel.
glasses,
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Fig. 4 Powder XRD patterns at room temper-
ature for original glass and heat-
treated samples in the 1BK.0-15
Nb:0;-TdTel: system,

(:icubic crystalline phase,
{3:unidentified phase.

H L. Ld ZoEERN 385°CLLETHO
HEBLELL L EHECRLTHE, &Y
DEEEE D k. XRDAAZF— U hOBF
EHa =0 554 OEOTFRERRESECL
TWaIEdbhi, BIHTEMERICER
TEELITHEN, WEDEIAIR-FHLT
WL, BAEFHKBEEESICXRDE~
OB SER S - 12 OBORZII20—-40
mé T RAOEEIDE . YHEISHK-TY
BEBRAT S AIEENICERTH B, Jhid.
HEgOMic, THRETERBEILTWE LD
FTEHNEHTHES D, —H. 435°CLELED#H
METEONAE BAI OB AERIET S 2
L OFREWATH B, TOHTAOERIELTDH
3 1 2EELAE, VBEORBICEL > THES
BEVRIEZETHB, FTILFA MRAZRT
B ERIEOERIELE SN >TVEDT
HAHAH5, BRIBANIBETH L, B¥O
BN S ROEBI T o ROELICHE L, T
ERBMEEA 1T > CRERAEZ I GHBE L 29
W O BEERIEN S AR LIz, TOXE
WA B ILAFig 6 IKTd. B8bick-T
B ETFEREMIcFh TV RN, BBl
BRETSZAEFEAEEDLLT L, BT
AB L UBHTESILT > AOEE. BiFE.

100

15K 40-15Nby O 7070
As-guenched

& 375°C, Bh + 425°C, Sh
Py
[1]
=
g 425°C, 1h
E 504
2
£
o . . , . :
200 400 500 500 700 200
Wavelsngth (nm}
Fig.5 Optical transmittance spectra for

original glass and heat-treated
samples in the TeQ.-based system
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Table 1 Values of density, o, refraclice
index ( A =632 8nm), n, relative
permittivity{1lkHz, 300K}, ¢ .. and
third-order nonlinear optical
susceptibility, x '* for original
glass and transparent crystalli-
zed glass{heat-treated:425°C, th)in
the 15K,0-158b.0:-70Tel: system,

p x (33
n
{g/cnd) {esw)
Glass 4.66 2,02 28 0,9x1i07?

Crystatlized 4.95 2.11 44 3.3x107°
glass
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