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Nanocrystallization of tetragermanate phase and red-emission property
in stoichiometric glass-ceramics
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(#5R) dOEBFRA AL DA IEAWIE, Zn7 B L Ge" DA A4 HE0 Mn I2B1T 5 2 i &
AEDZNEFENT EMD, Mn A A DRA MERE LTHWLRS. M By —<%— b
{LEIE GeO, 23 SR 708 H IR (L CTh 5 Z &b, fidmlb ' 7 AIRIZ X D ZfEfmEt oA
FRANHIRE Cdo 5. FESERTEMA 2% L CORERT 5 LinGesOp FlIE Mn*™ F— 712 X 0 IR 58
HF 548, 100°C LhRICB W THAITIFIEW LT 5. ) RHFZETIE LiO-Na,0-GeO, %1 7 A%
BRL, ffb 7 ZAEICXVBELNTET T Uy —~ 3% — MEOFLFEIC OV THE L.

[3RE&AE] AWFFRICHVT, LiGeOy HH & [l UG A H 9% LiNaGe,Og IZEH LTz, 7 h T
¥ —~ % — MMHA(LI,Na),Ge,09 DAt FiFmALUA Y 3~ 5 (20—X)Li,0—xNa,0-80GeO, RiiEEIA L 7 A
AR LTz, FEIRCREREAM O A AR EEEAAIC MO, 24hE /L (0.1 mol%) N x 7= AR
ERWTERR LIz, P AT bAVRAIEISITEOE G RE, FOGTREE OIREERAAIEICIE Arf L —

— (457.9nm) ZHJiE L, B— b AT —UIC L DEEHIENC L0 B AT MLERIE L.

(R - ZR] FAMHkOS TN T, FilkE
T A BB 5L TT TV v —
VZ\F]\*H@E‘*H}?/E‘Z%%WUL‘]L: x 7=
LiNaGe,Og #il5k (x=10) D#&FALAT 7 A1%, K
50-100 nm Dk ELKL -2 & ik B (80 72 28 iR
bHZ L AEME L (Fig. 1). Mn* F—F L 7=
x=10 ALk DT/ FEGAE AT T A 2B\ T, RIS
L OF O BRI X 5 ik T E-A, BB

. FIG. 1. Nanoglass-ceramics obtained by heat-treatment

YT HHRRRER N EZ R LT, S HIZZOF  at 560°C for 1 h in LiNaGe,Oq precursor glass. The
. . e N nanocrystals were identified to be the stoichiometric
J61E 100°C U ETHHRRARETH Y, 7 F 7% tetragermanate phase by means of an X-ray diffraction
analysis. For the Mn*'-doped sample, excitation by

—<F— MHIZEBWT Na BESREFIECOIE  Arlaser (457.9 nm) provided clear deep-red emission
bk L IC G T = L 2 B LT (inset) in addition to the ultraviolet irradiation.
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