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Abstract The crystal structure and the microwave dielectric properties of La(Mg.,.T1,.)O; ceramics have been inves-
tigated. La(Mg,»Ti:,.)O; has the 1 : 1 ordered monoclinic structure with the lattice parameters of a = 5.5467(3)A, b =
55616(3)A, ¢ = 7.8426(5) A and 8 = 89.9583(2)° The spacegroup of LMT is P2//n. Monoclinic LMT has the in-
phase and anti- phase tilting of octahedra with the a“a"¢™ tilting system. Anti- parallel shift of A-site cations was also
found in LMT. The relative density of the specimens sintered above 1600 ‘C was ranged between 95 % and 96 % of
the theoretical density and the dielectric constant of specimens was about 28. The highest Q x f achieved in this inves-
tigation was 63,100 for the specimen sintered at 1630 °C for § hr. Temperature coefficient of resonance frequency

ranged from -74 ppm/C to -79 ppm/C.
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Fig. 1. X-ray diffraction pattern of La(Mg,.Ti,.)O: ceramics
sintered at 1600 C for 5 hours.
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Fig. 2. X-ray diffraction pattern of (1-x)La(Mg..Ti»)O, -
xSrTiO; ceramics sintered at 1600 °C for 5 hours.
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Fig. 3. [001] zone axis high resolution lattice image of La(Mg,..Ti-,)O, ceramics showing the modulation along the [110] directions

with the wavelength of 0.56 nm.

Table 1. Summary of Rietveld refinement for La(Mg, ;.
T1/2)O; ceramics.

XRD
space g, Ru R. x
group
1012 | 14.27
R3 ~ ~ 6.77 -
LMT 11.37 | 1649
Pbmn | 88 | 128 | 677 | 189
P2/n | 797 | 1182 | 675 | 175

x : Goodness of fit, x*=(R../R..,.)?
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Fig. 5. The structure of La(Mg,,»Ti )0 ceramics prokected

along the c-axis.
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Table 2. Refined lattice parameters, fractional atomic coordinates and thermal parameters and occupancy of La{Mg;,.

Tii,2)0s ceramics.

Lattice parameter { A )

a = 5.5467(3) b = 55616(3) c = 7.8426(5) £ = 89.9589 (2)

Positional and Thermal displace parameters

Atcms X

La 0.4942(5)
Mg 0.0000
Ti 0.5000
01 0.2793(8)
02 0.2295(9)
03 0.5737(6)

y

0.5296(1)
0.5000
0.0000
0.2621(6)
0.7987(1)
0.9864(0)

z B Occup.
0.2496(9) 0.9268(1) 1.00
0.0000 1.2811(6) 0.50
0.0000 -.1961(0 0.50
0.0552(7) 0.7008(9) 1.00
0.0328(7) 0.7008(9) 1.00
0.2444(6) 0.7008(9) 1.00

Table 3. Selected atomic distances ( A) of La(Mg:,,T1,.)0s

ceramics.

MgQs-octahedron
Mg-0O1x2  2.0846
Mg-02x2  2.1103
Mg-03x2 2.0455
mean 2.0801
Shannon 2.07

TiOs~octahedron
Ti-01x%x2 1.9491
Ti-02x2 1.8887
Ti-03%x2 1.9630
mean 1.9336
Shannon 1.955

LaOs- polyhedron

La-01x1
La-0Olx1
La-01x1
La-02x1
La-02x1
La-02x1
La-03x1
La-03x1
mean
Shannon

29371
2.5122
24429
2.6993
2.7494
2.4666
2.5790
24112
2.5997
2.71

Fig. 6. Stereo-photograph of the twelve octahedra in arrange-

ment.
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Fig. 7. The variations of (a) relative density, (b) &, (c) Q-value
and (d) r; of La(Mg: 2 Ti.,.)Os ceramics with sintering tempera-
tures.
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