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ABSTRACT

Crystal structure of La(MgasNb)3)05 has been analyzed by high resolution transrmussion electron rmcroscopy
(HRTEM) and Rietveld refinement using X-ray powder diffraction patterm. La{Mg,4Nby;3)01 has 1 - 1 ordered monoclinic
structure, P2 /0, contraily 1o Lthe resulls of previous works which suggested 1 | romobohedral or orthorombic structure.

The lattice parameters of LaMgaaNb )05 are a=3.6004 A, b=35.6414 A ¢c=7.9346 A and [=89.9819°. Maonoclinic
La(MgaaNb5)05 15 distorled by in-phase and anti-phasc tilting of oclahedra with the aac’ tilting system. Anti-parallcl

shift of A-site cations was also lound m La(Mg;aNb5)05.
Key words : Microwave, La(Mg.nNbn)05, HRTEM, Rietveld Refinement, Tiliing of Oxygen Octahedra.
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Fig. 1. X-ray diffraction patlern of La(Mg,3Nb [,3)04 ceram-
ics sintered at 1450°C for 4 h,
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Fig. 2. X-tay diffraction pattern of (1-¢}La(Mga;Nb )0 -
xS1T104 ceramics sintered al [ SO0°C for 4 h.
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Fig. 3. [010] zone axis high resolution laltice 1mage of La(M

direction with the wavclength of 0.56 nm.
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Table 1. Summary of Rictveld Refinement for La{MgysNb
1105 Cezamics

Space group Ry Rop R. X
R3 1400 | 1787 441 1,06
Pbnm 9.07 12.69 439 289
P2,/ 734 1006 | 440 2.8

x . goodness of fit, .r:=(RwP/Rm)2.

315z 2 AFE Table 1] YERETh ARAZ Lin
Eof oj5) Aokd FwAA ®R3) 2L FHZ EAE
Zafaldel. Table (914 25 9%l RgtEo] =23
T} L5k o)A drAsed 9EE $hAA R TR
= RA #EAe) g4 eEvke T A B
7128e BAYS g Ao A Jdg? A
TEM A olaiwl Zuls 24 7153He] LMNe] &
Atk THBEE LMNS FEAA R3 EERE A
HeL g 9k

T2o T gqbEL aan’) X 7Ed & #e
AP A Popm Bde] Hi2E 2190k Table 14 Vil
WO R IHEL v7E ] ST Phom T
A 1:1 FEs EAgs gnk THER 121
BARENE B4 T5E5 ASE REE #3RA4)
o) 71ggor dhFelek fivh 2 Glazere] THE



La(Mgy:Nb )0 A2 2] dgr=

ool 78] 28 BrlEAs 2 21 e 2
% He 12(31) ol =P Fig, 204 shelgize)
( L7 A"EAE 120311 F71 FEAFAE OE
= 2ah e LMN2 12(111) Brt Sase
HlAle] G4 7lgHogs duEs g, B 11
TESET dme] seith 2er = AFFE A Phom
wak LMNS EREA F33E 28-s & 2= )

Rl ERe E | 1 RAEe SAe) 24 8 22 e
HE AT TARA Pan mde] gAEEHNATH
Table 19M% £ 91%0] R 5] 71 wiE2gA) 1t
BldTh Fig 4= 47 278¢ XRD EE A48 XRD
HE-g HaFoh, 22T Fg 39 ¢ 2494 o5
LMN®| 725 e Fig 58 o195 Glaer}

7led Wlilting systemy2 YEREF] $187 ARE-SE )

ERA,

m,\a_w_

aj
't:lt

AR s T aEh=390T Al g

whEhA IMNE aac’ 7189 o

L, o

851

M BT RH 9 LMNS AR 99

=3.921 Aor}®
2 7Re g slnh

o—@

—— ® Mg
\ .

—— (e
@

Fig, 5, The struclure of La{Mga;Nhy 205 projected along the
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Fig. 4. Obscrved and retined X-ray diffraction pattern.
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Table 2. Refined Lattice Parameters, Fractional Atomic Coordinaies, Thermal Paramelers and Occupancies of La(MgysNb,

1J05 Ceramics

Lattice paramnster
a=3.6004(4) A b=5.6414(4) A e=7.9346(5) A
[3=89.08 (%3
Posttional and thermal displace paramelers from x-ray 1efinement

Atoms X ¥y z B occup.

La 0.5046(3) 0.5331(D) 0.2511¢2; 2.1841(6) 1.00000
Mg(Bh 0.00000 0.50000 0.00000 1.1015¢2) 0.50000
Mg(B") 0.50000 0.00000 (.00000 1.4384(4) 0.0983(4)
Mb(B"} 0.50000 0.00000 0.00(00 L.4384(h 0401704y

Ol 0.2901(6) 0.2725(6) 0.0326(2) 0.9239(% LOGD00

az 0.2427(4) 0.7814(3) 0.0707(1) 0.9239(9) 1.00000

03 043628} 0.9821(6) 0.2543(5) 0.9235(9} L,00000
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Table 3. Selecied Atomic Distances of La(MgasNbya)04
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