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Prototype BaO3Ti

AFLOW prototype label AB3C_hP30.194_bf_hk_af-001
ICSD 75240

Pearson symbol hP30

Space group number 194

Space group symbol P63 /mmc

AFLOW prototype command aflow --proto=AB3C_hP30_194_bf_hk_af-001
~-params=a, C/a, 23524, L5, L6, 26

Other compounds with this structure
Ba(Co,Ti;_,)0s, Ba(Cr,Ti;_,)03, Ba(Fe,Ti;_,)O03, Ba(Ir,Ti; —, )O3, Ba(Mn,Ti;_, )03, Ba(Os,Ti;_,)03, Ba(Pd,Ti;_,)0s,
Ba(].:’tgc’]?il,:,U)037 Ba(RhmTil,m)Og,, Ba(RuETil,x)Og, Ba(vailfw)O?,

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

Hexagonal primitive vectors

a; = %af( — @ay
az = %afc + @ay
ag = cZ
Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Til
B, = %33 = %ci (2a) Til
B; = 1a; = icz (2b) Bal
B, = 3 aj = 3ca (2b) Bal
Bs = %al—l—%ag—kzgag = %afc—&—%aA—i—czgi (4f) Ba II
Bs = Zaj+lag+ (2 +1) ay = lag—Bagte(z+1) 2 (4f) Ba II
B, = 2a;+1ay,—za - lag—Bayg — ez (4f) Ba Il
Bs = %al—i—%ag—(zg—%) as = %ai—i— %ay—c(z;),—%) Z (4f) Ba II
By = %al—i—%ag—i—fqag = %afc—s—TgaA—i—czzli (4f) Ti II
By = Zai+lag+ (za+1)as = lag—Bagte(u+l)a (4f) Ti Il
By = %a1+%a2724a3 = %afcf %ayfczzli (4f) TiII
B, = %a1+%a2—(24—%) as = %ai—i— %ay—c(m‘—%) Z (4f) Ti 11
Bis = z5a1 + 2z5a + 1 ag = Saws % + ?amy—i— jcz (6h) 01
By = —2x5a; — T5as + %ag = —%amgf,i—i- 73a3:5§f—|— %ci (6h) Ol1
Bis = Tsa; — Tsas + %ag = —V3azs§ + %02 (6h) (OB
Big = —r5a; — 2zr5as + %ag = —%ax5 X — ?axs v + %ci (6h) Ol
By = 2r5a; + x5a2 + 2 ag = Saws % — @a%w Scz (6h) 01
Bis = —r5a; + r5as + % as = V3azsy + %ci (6h) Ol
By = Tga + 2xg as + 2g as = %a:c(;f(—k @a:ﬁgy—i—czﬁi (12k) OlII
By = —2xga; — Tgas + 2 as = —%axﬁ X+ ?axg v+ c2z (12k) Ol
By = Tga] — Tga + 26 as = —V3axe§ + cz6 2 (12k) O1II
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B22 —Tg Al 721‘6824* (Z6+%) as = 7%0,.%6))\(7 Tax6y+c(zﬁ+%) Z

Bas = 2xga; + rgas + (zﬁ—f—%) ag = %axg,f(—@axﬁy—ﬁ—c(zﬁ—i—%) Z

Bay = —zga; + xgax + (2 + 3) a = V3azgy +c(z+3) 2

Bos = 2r6 a1 + rgas — zg as = %axg X — @axg Y —czZ

B26 = —Tegal — 21’6 ag — Zg A3 = 7%(11‘6 X — @alﬁ y — CZg Z

Ba7 = —Tg a1 + Tegaz — 26 a3 = V3aze§ — cz6 2

Bog = —2xrga; — Tgag — (26 — %) as = —%a:cgf(—i— @a%y —c (2:6 — %) Z

By = Tga; + 2xgas — (26— %) as = %angc—k @axgy—c(zs—%) Z

B30 = zga; —rgas — (26 — 3) as = —V3Bazey —c (26 — 3) 2
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