Ordered TmBO3 Structure:
AB3C_hP30.193_g_gk bd-001
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AFLOW prototype label AB3C_hP30.193_g_gk_bd-001
ICSD 27942

CCDC 1603102
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Pearson symbol

Space group number

Space group symbol

AFLOW prototype command

hP30
193
P63 /mem

aflow --proto=AB3C_hP30_193_g_gk_bd-001
--params=a, c/a, 3, T4, T5, 25

Other compounds with this structure
DyBOg7 EI“BOg, EuB03, GdBOg, HOBOg, LllBO?,7 SmB03, YBOg, YbBO3

e (Newnham, 1963) found two possible structures for TmBO3 and YBOs:

— A compact hexagonal cell with partially disordered boron and oxygen atoms, and

— this structure, which has a larger hexagonal cell but completely ordered atoms.

e There are several problems with this structure:

— The ICSD entry 27942 places this structure in space group P6c2 #188 even though the positions are such that the
structure can be resolved in the higher symmetry P63/mcm space group, and

— the positions of the O I atoms are such that the O-O distance is less than 1A.

— The ICSD entry gives what seem to be reasonable O-O distances, so we use those coordinates, using AFLOW to
transform the structure into space group P63 / mem.

Hexagonal primitive vectors
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Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 0 (2b) Tm I
B, = 3 ag icz (2b) Tm I
B; = %al +%ag %a}“(Jr %a“ (4d) Tm II
B, = 2a,+Lay+lag lax— Lay+lcz (4d) Tm II
By = 22,4+ 1a lag - Bay (4d) Tm II
Bs = laj+2a,+lag lax+Lay+lcz (4d) Tm II
B, = r3a; + %ag 5013% — gaxger %ci (6g) BI
Bsg = T3 ag + iag 503X + ?a:ﬂgy—i— ici (6g) B1I
By, = —x3a; —T3a + +ag —az3X + tci (6g) BI
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Bio = —x3a; + %ag = f%azgﬁJr @azger %ci (6g) B1
Bi1 = —r3as + %ag = —%axg,)“(— @axgy—l— %02 (6g) BI
B = r3a; + r3as + %ag = axs X + %ci (6g) BI
Bz = T4aq + i as = %am X — @am v+ ici (6g) OI1I
B = Tqa0 + %ag = %ax45<+ 73ax4y+ %cﬁ (6g) (OB
By = —Tsa; — Tqag + i as = —ars X+ ici (6g) (O
Big — —z4a; + 5 a3 = —sazg X + ?am y+3cz (6g) Ol
By = —z4ay+ 3ag = —3azg X — @amjﬂ— 3c2 (6g) 01
Bis = T4a) +T4a0 + %ag = ars X + %ci (6g) oI
Big = Tsa; + z5 as = %aa%fc — @ax5y+cz52 (12k) O1II
By = Tsas + z5 as = §a$5 X+ faacg) V+czz (12k) O1II
By, = —Xsa] — Ty as + 25 ag = —axs X+ cz52 (12k) OlII
By = —xsa; + (z5 + %) as = *%CL.’E{,X + fa:csy +c (25 %) Z (12k) OlII
Bos = —T5as + (z5 + %) as = —%ax5x — —axg,y +c (25 %) Z (12k) O1II
Boy = Tsa + r5as + (25 + %) as = arsX +c¢ (25 + ) Z (12k) OlII
Bos = T5as — (25 — %) as = %axs X+ \{CLZII5 y—c (25 %) Z (12k) OlII
Bog = Tsa; — (z5 — %) as = %ax5 X — @a% y—c (25 — %) Z (12k) OlII
Bar = —Tsa; — Tsag — (z - %) as = —azrsX —c (z — %) Z (12k) O1II
Bos = —X5as — 25 as = —%ax5 X — @a% ¥ —cz 2 (12k) O1II
Boy = —x5a; — z5as = —%axg; X+ %axgj Y —czZ (12k) oIl
B3y = Tsay + Tsas — 25 as = axsX — cz5 Z (12k) O1II
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