Class-I MV YBakFe,Og Structure:
AB2C5D_oP18_51_a_2f 2efj_c-001
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Prototype BaFesO5Y

AFLOW prototype label AB2C5D_oP18_51_a_2f 2efj_c-001
ICSD 281202

CCDC 1721776

Pearson symbol oP18

Space group number 51

Space group symbol Pmma

AFLOW prototype command aflow --proto=AB2C5D_oP18_51_a_2f_2efj_c-001
—~params=a, b/a7 c/a, 23, %4, 25,2657, L8, %8

Other compounds with this structure
DyBaFe;O5, EuBaCo;05, EuBaFe;O5, GdBaFe;O5, ThBaFes O

e YBaFe;05 is a mixed-valence compound which undergoes several magnetic transitions as it cools (Woodward, 2003):
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— At high temperatures it is characterized as a Class-IIT MV (mixed valence) paramagnetic compound with equivalent
iron atoms. It exists in a double perovskite structure in tetragonal space group P4/mmm #123. This appears to be
related to YBaCuFeOs), but we have no experimental confirmation of that.

— Below 430K the system distorts into orthorhombic space group |Pmmm #47| and becomes antiferromagnetic. Below
335K the iron atoms become multivalent, splitting into Fe?®*9 sites. This is known as a Class-II MV structure.

— Below 308K the iron atoms are fully ordered with charges Fe?™ and Fe3*, forming a Class-I MV structure. The
space group changes to Pmma #51 (this structure).

e Here we use the data taken by (Woodward, 2003) at 20K.

e If we allow an uncertainty of 0.2A in the atomic positions the space group changes to P4 /mmm and is nearly identical
with the structure of YBaCuFeOs; with the copper atoms removed and the iron sites fully occupied.

Simple Orthorhombic primitive vectors

a3 = ax
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Bal
By, = la = lax (2a) Bal
B; = %33 = %ci (2¢) YI
B, = la;+3a; = sa%+ 32 (2¢) Y1
Bs = a1 +zza3 = %afc—i—cz;;i (2e) (OB
Bg = Sa; — 2343 = Sak —cz32 (2e) Ol
B = ja1+ 2123 = jeX+cz (2e) ol
Bs = 3a; —za3 = Sak—cu? (2e) on
By = 1a;+1as+ 2543 = 10X+ 50§ + 252 (2f) Fel
Bio = jaitgaz—zas = Jax+3by —cz52 (2f) Fel
B, = 1a;+1ay+ 2 a3 = 10X+ 30y + c26 2 (2f) Fe II
Bz = 3a;+1a)— a3 = Sax+1by —cz2 (2f) Fe II
Biz = 1a;+ a4 27a3 = 10X+ 50§ + 272 (2f) O I
By = jai+zay—2rag = jaX+3by —car2 (2f) O II
Bis = rgar + 3 az + 2z a3 = avs X + 5bF + czs 2 (4)) 01V
Bie = —(zs—3) a1 + 2 a2+ 23 a3 = —a(ws — 3) X+ 509 +czs2 (4) 01V
Bz = —zsai + 5 az — z3 a3 = —azs X+ 3bF — czs2 (43) 01V
Bis = (s +3) a1 + 322 — 2523 = a(wvs+3) X+ 350y — e 2 (49) oV
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