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Abstract Solid solution of NaNbO,70 mol% and SrTiO; 30 mol% was single phase. A broad dielectric
peak was found at about 100K. Crystal structure was analysed at room temperature and 12K using
Rietveld analysis. The unit cell was assigned to have a a doubled lattice parameter of simple perovskite
sturcture at room temperatue, the structure was orthorombic with space group Pmmn. At 12K, the
structure was also orthorombic with space group Pnma. This structure change with temperature was
due to the distortion of oxygen octahedron. This distortion of oxygen octahedron was made by the de-
crease of (Ti, Nb)-O bounds length with no variation of (Ti, Nb)-O—Ti, Nb) bound angle. Therefore
the broad dielectirc peak about 100K was attributed to the structural change casued by oxygen octahe-
dron distortion.
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Fig. 1 Rietveld refinement pattern for {Nay :Sro 5) ( Tie sNbo -)Os (a) room temperature and (b) 12K - marks are the ravy
X-ray diffraction data, and the overlapped line is the calculated intensities. marks below the profile inicate the posi-

tions of allowed reflections for CuKa.
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Fig. 2. Lengths of (B-0O) bounds and angles of (O-B-
O) bond for (NagSrq3)(Tis:Nby;)O; at () room tem-
perature and (b) 12K. The number in circles is referred
to table 2.
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Table 1. Crystal Data for (Na, +Sry 3) (Tie :Nbs 1)O; Room Temperature and 12K

{Nay, :Sro 3) (Tio sNbo ;) Os

Empirical formula

(Nay ;Sr, 3) (Tio sNbg 7) Os

(room temperature) (12K)
crystal system orthorombic orthorombic
space group Pmmn-No. 59 Pnma—No. 62

cell constant

26 range 20-120°
No. of data point 5000
R factors(%)
Rwp 11.70
Rp 8.84
Re 3.69
Ri 771
Rf 6.83

a=7.8294(22) A
b=7.8298(21) A
c=7.8482(2)A

a="7.8022(22)A
b=7.8068(21) A
c=7.8304(2) A
20-120°
5000

12.59
9.38
4.07
6.51
8.37
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Table 2. Atomic positional parameters.

(Nao 7SI'0,3) (Tio sNby 7)03
(room temperature)
atoms X y z Beg
Na, Sr(1) 0 0 0.254(98) 1.270(0.098)
Na, Sr(2) 0 0 0.753(22) 1.270(0.098)
Na, Sr(3) 0 1/2 0.251(11) 1.270(0.098)
Na, Sr(4) 0 1/2 0.749(17) 1.270(0.098)
Ti, Nb(1) 1/4 1/4 0 0.883(0.041)
Ti, Nb(2) 1/4 1/4 1/2 0.883(0.041)
O(1) 0.260(96) 0.265(10) 0.266(6) 1.122(0.295)
0(2) 0.225(43) 0 -0.022(64) 1.122(0.295)
0O(3) 0.269(59) 0 0.503(28) 1.122(0.295)
0O(4) 0 0.282(36) 0.012(76) 1.122(0.295)
0O(5) 0 0.227(50) 0.510(23) 1.122(0.295)
(Nao 79I 3) ("Tio sNb, 7)03
(12K)
atoms X y z Beq
Na, Sr(1) 0.250(24) 1/4 0.251(12) 0.528(0.082)
Na, Sr(2) 0.251(14) 1/4 0.752(12) 0.528(0.082)
Ti, Nb(1) 0 0 0 0.581(0.046)
Ti, Nb(2) 0 0 1/2 0.581(0.046)
0O(1) 0.246(10) -0.028(17) -0.020(7) 0.556(0.254)
0(2) 0.010(14) -0.007(17) -0.230(64) 0.556(0.254)
0(3) 0.023(26) 1/4 0.002(20) 0.556(0.254)
0O(4) -0.033(23) 1/4 0.522(13) 0.556(0.254)
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Fig. 3. Dielectric properties as a function temperature
in the system (Nag +Sro 3) ( Tig sNby ) Os
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