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ABSTRACT

Transparent glass-ceramics containing fresnoite crystals have been prepared by controlled heat treatment in K,0-BaO-TiO,-SiO,,
and their nonlinear optical and luminescent properties were investigated using Maker fringe method and Spectrofluorometer. The
second harmonic generation was observed in all samples and the values decreased with increasing K,O content. The luminescence
of blue light at ~482 nm could be observed and it was shown that the luminescent property was controlled by the K,O content.
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Fig. 1. Experimental layout for the maker fringe method.
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Fig. 2. Change of crystal size and crystallinity according to heat treatment time and temperature: (a) relation between crystal size and
heat treatment temperature of BTS, 10KBTS, and 20KBTS bulk glass-ceramics and (b) crystallinity experimentally measured

and calculated.
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Fig. 4. SHG for the Ba,TiSi,0q crystallized glasses fabricated by heat treatment process. The incident laser light (A= 1064 nm) came
from the left side of the picture (upper pictures) and oscilloscope of BTS (a), 10KBTS (b), and 20KBTS (c) glass-ceramics:
(2) 790°C for 1 h, (b) 670°C for 1 h, and (c) 600°C for 10 h.
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Fig. 5. Maker fringe patterns for transparent surface crystallized glasses: (a) BTS heat treated at 805°C for 3 h, (b) 10KBTS heat
treated at 695°C for 1 h, and (¢) 20KBTS heat treated at 600°C for 10 h (0.35 pm/V).

o] HApztol T}

9 2ol A Marker fringe pattern®] Z4&3 A E9 F
A wet o]l Hahs g & F don, 7| AE
o] FA= A HAAZY FAE UrE]"ﬂE} 2 AgA
2739 ®igle ME fzlo] FHE Hstel dxe &
2 A|Zke] Wslo] mE Ao Wle] wet frsnoite
(Ba,TiSi,0q) 272l Marker fringe pattern®] M3} o &g
T Uth Fig. 5= dA g s A€ BTS, 10KBTS,
20KBTSS] ¥v ZAA3} F2]9 Maker fringe patterne
LERAATE Fig. 5904 A& o]&F o2 ALke Maker

2T

T

p

L
a

fringe patterns YJERNH, U= H¥F AT 2
2PEHE B3 9t} Fig. 5914 BoiF3 9= A}

= 2zte] A AEE Fotd Aol Hujzte =2
FJow, v AATES 7= 20KBTSO| ¢
SHS| A|717F AA SA =AY, o] e Hi= SHI}
fresnoite 20l o3 AAHM, AA g vHTE B
oFe Zoltt. B3 A 24 2 ARZAHEY A7t
FHHo R =Erd HE 2 vHY S 2= Al
£ /o] JhsatEler AlEE T AW o Z 22 H| A E
A 32 BAdE o]l €A quartz®] d % 0.503 pm/Vell
2 FE3A H9, 48 2 fitingS F3h Ao
ARE o] &3t dyaks oS3 A3 BTS7E 13.46 pmV,
10KBTS7} 827 pm/VE LN @A 9] dy, 74 ~4pmV
Ho} & s BHylon, AAslso] w2 20KBTSY A
035 pm/VE quartz Bt} 2R 32 BT o283t fresnoite
e AA A 2] 23 vIAE AL conerol| A AZE TiOs
o} 8i,0,°] [001]Fll & 8tH, o]2|g o] Ba |22
2 d4" FxoAM Ti o229 553 wi=E A3 23
o] (001 e JF AR AR A% Aow A
m‘ih’/]- Gopalakrishnan er al?& pyramldal TiOs @9 &

Z+= Cs,TiSi0y, Na4T12818022 4H,0 A4l SHAM 717}

S oFglthe B E 3 uf 9oy o] AN E TiOs
pyram1dal 27 EHIRE AAHA 42 EAAS
BrH o0, fresnoite FENS] AR X TiO; 9=

-
hu

S

A2 85)7)

U}ﬂ— A2 dAEe] e Fo] g=} 3 Cardinal er
al'Pe TiOs pyramidal THeEkA| 9} o] gk
23t Hagh vp glom, HaoA EFE5A4
A TiOs BHE 2ol FRF oz Z715
ulehA fresnoite A 9] 23} F MMHAH L ’\1i
ZA% TiOs pyramidal ‘:}-4—4 EAloll 71918 AelH, BTS
Ho} 243} &o] ©& 10KBTSS 20KBTSS A% BTS
Hop e e 1 01’“ 2 w3 99 22 Ao nE
Aoz AdHEth & o2 A ZE K,0/Ba02] |7}
ZF 7Vl whEt v¥7kAAT F7tekAl H AL, Cardinal et
al.e] BRIl o] TEEAe] TiOs pyram1da1 @919
Aol W Zoz 23 ujAY gho] FHH HAE B
<1 20KBTS7} o]¢} ZH2 o]frof &g A= A gt
Fig. 62 Ba,TiSi,050] A4S T3l e BfHd =
2]l BTS, 10KBTS, 20KBTS #2815 td £xox &
X8 3ta, amje] PLEAS #&d AxE el
288 2 AAS5E EF BlasseV BIoA 9 7o
470nm W] B JHoA A o] AFAEAon,
UV(Ah=254nm)2 ZAHE 9 Ba,TiSp0; 443 fFale
A st YN Fo] AU S 470 nmoll A ] A
g A7le A 27t bl wE Fhsie
o, o]A& EA =7} F7ige] ulgl Ba,TiSi,05 2
Aol Fu Ego| T Wi FUtste AoE AL
gﬂu} Fig. 72 K,09] $hifo] F7tgte] ma Aol
L A= Az AXE 1g=Z= UrEM Aoltt. oF
W AF gk vie} 7ol AAggo] =& BTSY PL A=
o AZIF M Fe o slon, K204 dHFel St
Fholl wet Hzbs Ze 3o AA7F B Ko
olFshe Ag & F AUt ol#HF WAL K,07F AH Y
AR} el 3 of Ax H¥-E FEIA7] WE
o2 Azhd
Ba,TiSi,0p A& o A ¥ vW7llFL dA7HA =
AA M, 7b 2HY FAOZE Gaft ef al'V o3
fresnoite FE] AR T=o) TV 7} 73?}0}01 e o Z M

o N

Sk ©
EIscs

ol



xK,0-(33.3-x)Ba0-16.7Ti0,-50Si0,(mole%) F2]2] vjAE st 2

”
ofd
Y

=78 573

900 600
—_ (1}BTS
8 800j @) (2)740C for 1h Z 5001 (b)
€ 700 (3770C for 1 h =
. 600 (4)800°C for 1 h 5
£ (5)830°C for 1h 5 4007
& 5004 (6)860°C for 1h o
2 400 > 3091
g 3007 2 200
E 2001 g
i 1004 ) é 100+
ol =T ol ==
300 400 500 600 700 800 300 400

Wavelength (nm)

(1) 10KBTS glass (1) 20KBTS glass
(2)650°C for 1 h - 0 (©) 6 (2)540°C for 1 h
(3)880°C for 1h = (3)570°C for 1h
#)710C for 1h 5 2001 (4)600°C for 1h
(5)740°C for 1h 4 (5)830°C for 1h
(6)770C for 1h 5 1501 (6)660°C for 1 h

b

£ 1004

c

E

£ 501

—

500 600 700 800 300 400 500 600 700 800

Wavelength (nm)

Wavelength (nm)

Fig. 6. Photoluminescent spectra for the BTS, 10KBTS, 20KBTS glass and glass-ceramics heat treated at various temperature

(Aex=254 nm).
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