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Abstract: Vitreous BaTi,Os (BTO-glass) fabricated by a containerless method shows gigantic

dielectric anomaly, € ~ 107, in the crystallization at around 1000 K. The BTO-glass is studied by

Raman scattering method in order to reveal an origin of the dielectric anomaly. A gradual and

obvious change of Raman spectrum from broad peaks to established sharp peaks is observed in

the crystallization process. The mixed-state of microcrystal and glass is concluded to be the origin

of the gigantic dielectric anomaly.
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EXPERIMENTAL
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Fig. 1: Temperature dependence of the Raman
spectra observed in the temperature range from
988 K to 1053 K.
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Fig. 2: Temperature dependence of the Raman
spectra observed in the temperature range from
room temperature to 953 K.
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RESULT AND DISCUSSION
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Fig. 3: Change of the Raman spectra with
annealing time observed at 1000 K.
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Fig. 4: Change of the Raman spectra with
annealing time observed at 1020 K.
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Fig. 5: (a)-(d): Successive change of the Raman
spectra observed with increasing temperature. (e):
residual component after subtracting (b) from (a).
See text for detail.

oboboboboboobmobooboobooo
goboobbooboobboobomoon
gobooboboobooboboon
oobboobobo0obooboboobobon
0oobob0obO0obOobOobODbOFig 30 1000
KOooooooooooooobobooooooo
goboobbooboobobooboobbon
ooboobobomobobooboooboob
oobooobobooboo™mobooobooo
goboobbooboobbbooboooon
gdoooooooooooobbobobobobob
goboobobooboooboborle20 KOoOOO
ddooooooooooooooooooboo
gobooboboobdEe4Hoonboooon
gdoooooooooooobboboboobobob
ooboo@obooboboooboooboon
goboobobooboooboobooobon
goboobboobuoomoboooooon

0000000000000 00000000
BTO-glass 00 0000000000000 000O
0000000000000 000O0O00
BTO¢lass 00 0000000000000 O0CO0O
000000000000000000
000000000000000000 400
000000000000000 Fig 5000 [Fig.
5()0(b)J)00@I0D00000000O1000K
O000001000KO 3h000001020K 00
00000 1020KO0 600000000000
0000000000000 450em' 000000
00000000000
0D0000000Fg5@0000000000
000000000000 00OOFig S (b0 Fig.
5s@O000000000000000O00OOD
D00 O00000000000000 Fig 5 (a)
00000000000000 520em' 00000
0000000000000 MO00000C0«
O000OFig S0 000000000GOID0D
O0000MO0000000000O0onoodO
000000000000 Fig. 5@00000
00000000000 00000000000
000000000000 OFe S @OO00000
0000000000000 000000O000
OMO00000000000000000000
OB 000000 DOFig 5 (c)0 Fig. 5D 0000
0000000000 Fig.5(e)O000000M
O000000000000000 Fig 5 ()00
O0000000000000000000MmM O
0 OFig. 5()00 Fig. 50000000000 o
O0000000O0OpO0OO0O0OONCOONO0OODO
Oooooooooo
0000000000000000000 Fig.
5()00 Fig. 5()00000000e 000000
O0O0ROCODOOOCOON:’ O 10000000
O0000000000000000000000
000000000000000000 Fig. 5 (b)
000000000000000000000«
000000000000 000CFg 100 Fig. 4
D00C0e 00000000000 C0O0O00O
00000000000000000000
BTOglass 100 000000000000 0C00O
00000000000 000000000mO
O O00000000000000000000
0000000000000000000000
Fig.5b)0000000000000000000
0000000000 0000mMO00onoono
00000000000 00000mMO0nooO

This document is provided by JAXA.



0000000000000000000000
Bi,Ti;0, 00000000000 OODOOOODO
000000000000 00000000 ¥o
BTO-glass 0000000000000 DOOONO
0000000000000o0oooon

0000000mMO00000a 000000
0000000000000 000e 000000
0000000000000 000o0oooon
0MoO000000000000oooooonon
000000000000 000000OBTO-glass
0000000000000 0MmOo0oooooo
0000000000000 000000o0on
0000000mMO00o00o0ooooooooo
0000000000000 0000000On
oooog

CONCLUSION

BTO-glass U0 DO OOD0DOODOOOODOOOO
goboooboobobooobo@moooboooo
oooooooobobobboboobbbobboboboo
oobooboobobooobobbooboooo
gooboobomooboobbooobtdabO
gooooooooboboobobobobbbbboboo
oo

oo ooooo
U0o000bD0O0BTO-glassU OO OOODOOOO
goooooooobobobobobobbbbboboo
goooooooobobbobobobbbbboboo
BTO-glassU O DO OOOOO0ODOOOODOODOO
gooooboooboobobooboo

REFERENCES

1) J. Yu, Y. Arai, T. Masaki, T. Ishikawa, S. Yoda, S.
Kohara, H. Taniguchi, M. Itoh and Y. Kuroiwa:
(unpublished)

2) A. M. Glass, M. E. Lines, K. Nassau and J. W.
Shiever: Appl. Phys. Lett. 31 (1977) 249.

3) M. Takashige and T. Nakamura: Ferroelectrics 52
(1983) 115.

4) T. Nakamura, M. Takashige, H. Terauchi, Y. Miura
and W. N. Lawless: Jpn. J. Appl. Phys. 23 (1984) 1265.

5) M. Takashige, S. Hamazaki, Y. Takahashi, F.
Shimizu, T. Yamaguchi, M. —S, Jang and S. Kojima:
Jpn. J. Appl. Phys. 39 (2000) 5716.

6) M. Takashige, S. Hamazaki, R. Yoshida, M.

Kokubun, F. Shimizu, T. Yamaguchi, M -S, Jang and S.

Kojima: Jpn. J. Appl. Phys. 40 (2001) 5816.
7) S. Kojima, A. Hushur, F. Jiang, S. Hamazaki, M.
Takashige, M. —S. Jang amd S. Shimada: J. non-Cryst.

Solids 293-295 (2001) 250.

8) M. Takashige, S. Hamazaki, M. Kokubun, Y. Haga,
T. Yamaguchi and M -S, Jang: Jpn. J. Appl. Phys. 41
(2002) 7211.

9) S. Kohara, K. Suzuya, K. Takeuchi, C. —K. Loong,
M. Grimsditch, J. K. R. Weber, J. A. Tangeman and T.
S. Key: SIENCE 303 (2004) 1649.

This document is provided by JAXA.





