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Prototype Mn;NaO4
AFLOW prototype label A7BC12_¢I40_204 bc_a_g-001
ICSD 154189
CCDC 1670852
Pearson symbol cl40
Space group number 204
Space group symbol Im3

AFLOW prototype command aflow --proto=A7BC12_cI40_204_bc_a_g-001
~Tparams=a, Y4, 24
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e This is a quadruple perovskite structure. It is stable above 3GBar and above room temperature, but is metastable under
ambient conditions (Gilioli 2005ab). The actual composition of the measured sample is Nag.gsMny 5012, with the excess
manganese displacing some of the sodium atoms on the (2a) site.

e The (6b) and (6¢) sites may be populated by two species of atoms. In that case we get the quaternary form of this
structure, prototype |CaCuzMnyOq5.

e This structure is the high-temperature parent of many quadrupole perovskites of the form RMn;O12, where R is a rare
earth. All of these unit cells are slight distortions of the body-centered cubic cell, as can be seen by clicking on the
Wigner-Seitz view button on each page. In the case of NaMn7;0O15 the sodium and manganese atoms are on the sites of
the body-centered cubic lattice.

e These structures include

— Monoclinic PrMn;O12} which is often the structure at the next highest temperature.

— |Rhombohedral SrMn70O1s, which is stable at room temperature.

Monoclinic BiMn;O1sl, stable near and below room temperature.

Triclinic BiMn;O12, stable at low temperatures.

Body-centered Cubic primitive vectors

a; = —i1aX+3ay+3az %%
as = %aif%aer%ai j
ag = jaX+iay-—iaz N
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Na I
B, = fas+ jag = sax (6b) Mn I
B; = fa+ 3ag = say (6b) Mn I
By = fa;+ 5 a = ja2 (6b) Mn I
Bs = laj+iay+1lag = 1ax+ tay + taz (8c) Mn II
Bsg = 1ag = 10X+ tay — taz (8c) Mn II
B = 3 as = jaX —jay + jaz (8¢) Mn II
Bs = lay = —lax+tay+ taz (8¢) Mn II
By = (Ya+21) a1 + 21222 +ysa3 = aysy +aza z (24g) 01
Bio = —(ya—24)ai+zeay—ysa3 = —aysy +azaz (24g) Ol
By = (ya — z4) a1 — 2422 + ys a3 = aysy — az4 Z (24g) Ol1
Biz = —(yat+z)ar—za—ysa3 = —aysy —azs 2 (24g) 01
Bis = ysas + (ys + 24) az + z4 a3 = azg X+ ays z (24g) Ol
By = —ysa; — (Yys — 24) a2 + z4 a3 = azy X — ays Z (24g) 01
Bis = ysay + (ys — 24) 2z — z4 a3 = —azg X+ ays (24g) Ol
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Bis = —ysar — (ya + 24) a2 — 2423 = —az X —ays2 (24g) Ol

Bz = zaay +ysaz + (ya + 24) a3 = aya X +azy (24g) Ol

Bis = Zyar —ysas — (ya — z1) a3 = —aysX +azy (24g) Ol

By = —zga1 +ysaz + (Y4 — z1) a3 = aya X —azy (24g) 01

B2 = —z4a1 — Ysaz — (Ys + 24) a3 = —aysX —azy (24g) 01
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