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Prototype BaOg3Ti

AFLOW prototype label AB3C_hP30.194_bf_hk_af-001
ICSD 75240

CCDC 1635896

Pearson symbol hP30

Space group number 194

Space group symbol P63/mmc
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Other compounds with this structure

BaF‘eOg7 BaMnOg, BaRuOg,, Ba(COxTil_I)Og, Ba(CrxTi1_$)O3, Ba(FexTil_I)Og, Ba(Ir,;Til_x)O3, Ba(Mnngil_I)Og,, Ba(Oszil_w)(
Ba(deTil_z)Og, Ba(PtzTil_x)Og, Ba(Rthil_x)Og, Ba(Rul-Th_ac)Og, Ba(VxTil_x)Og

e The perovskite BaTiO3 undergoes a variety of temperature driven phase transitions. (Shirane, 1957) The first three
structures are ferroelectric:

— Below 193K the structure is rhombohedral.
Between 193K and 278K the structure is lorthorhombicl

Between 278K and 393K the structure is tetragonal. This is the room-temperature form of the material.

Above 393K the compound is a cubic perovskite (£2;).

e Hexagonal BaTiOj3 (this structure) can be stabilized by alloying the titanium sites with other transition metals.

(Dickson, 1961) The pure structure has been grown at 1853K and cooled to room temperature. (Akimo, 1994) In some

cases there is a deficiency of oxygen atoms. (Dickson, 1961)

e This pure sample was grown at 1853K and cooled to room temperature.

e If the transition metal atoms have the composition M1M2, and are ordered on the (2a) and (4f) sites, this becomes the

hexagonal BagColr,Og structure.

e The ICSD lists BeFeOs_, as the prototype.

Hexagonal primitive vectors

a3
a3 = %a}“{ - @ay
az = %afi + §a$f
ag = cz
Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 0 (2a) Til
B, = 1ag icz (2a) Til
B; = a3 icz (2b) Bal
By = 3 aj 3ca (2b) Ba I
B; = %a1+§a2+23a3 %a&%—?ay—i—cz;gi (4f) Ba Il
Bg = %al—l—%ag—i—(zg—&—%) as %a&—%ay—i—c zg—f—%)z (4f) Ba I
Br = 2a, 4+ Lay —zay lag—Bay —cza (4f) Ba II
Bs = tar+Zay— (23— 1) ag lax+ %ayfc(%—%) (4f) Ba II
By = %a1+%a2+Z4a3 %ai%—?a“—i—cai (4f) Ti IT
Bio = %al+%ag+(z4+%) as %a&—%ay—i—c z4+%) (4f) Ti 11
Bii = 2a;+1ay — 223 sak—Yday —cz 2 (4f) Ti II
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B, = laj+2a,— (24— 1) ay = lag+Bayg —c(za—1) 2 (4f) Ti IT
Bz = Tsa + 2xs as + iag = %axg,)‘(—i— @ax5y+ %ci (6h) (OB
By = —2r5a; — Tr5as + %3.3 = —%am5§c+ ?amsy—l— %ci (6h) 01
Bis = Tsa] — Tsas + %33 = —V3azs§ + ici (6h) Ol
B = —r5a; — 2T5as + %ag = *%(11'55(7 @am5y+ %cﬁ (6h) (OB
By = 2x5a; + r5as + %ag = %axs)‘(— ?amsy—f— %ci (6h) OlI
Bis = —Tsa] + x5as + % as = V3azxs§ + %ci (6h) OI
By = Tgay + 2xg as + 26 as = %aarg X+ ?axg ¥+ cz2 (12k) O1II
By = —2xga; — Tgas + 2 as = —%ax(; X+ §a1’6 y+czz (12k) OlII
By = Tea] — Tgag + 26 A3 = —VBaze§ + cz6 2 (12k) O1II
B, = —Tga; — 2xgas + (26 + %) as = —%angc — @a%y +c (ZG + %) Z (12k) O1II
Bos = 216 a; + Tgas + (26 + %) as = %ax(;f( — @a%y +c (26 + %) Z (12k) OlII
Boy = —Tgal + rgas + (26 + %) as = V3axgy + ¢ (26 + %) Z (12k) OlII
By = 2x¢a) + Tgas — 2 as = %axﬁ X — @axG Y —cz52 (12k) O1II
Bog = —Tga; — 2T Az — 2 A3 = —%axg X — @axg ¥ —czZ (12k) O1II
By; = —Zg a1 + Te a2 — 26 a3 = V3axe § — cz6 2 (12k) on
Bos = —2x6a; — Tgas — (26 — %) as *%CL.’K(;)A( + @a%y —c (26 — %) Z (12k) OlII
By = Tgay + 2xgas — (26 — %) as = %awgi + @a%y —c (zG — %) Z (12k) oIl
B3y = z6a; — rgaz — (26 — 3) as = —V3Bazey —c (26 — %) 2 (12k) oIl
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