Low Temperature GdBO3 Structure:
ABC3_hR30.155 de_f de2f-001

Cite this page as: H. Eckert, S. Divilov, A. Zettel, M. J. Mehl, D. Hicks, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 4. In preparation.

https://aflow.org/p/5YKD
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Prototype BGdOs
AFLOW prototype label ABC3_hR30_155_de_f_de2{-001
ICSD 87778
Pearson symbol hR30
Space group number 155
Space group symbol R32

AFLOW prototype command aflow —-proto=ABC3_hR30_155_de_f_de2f-001
—Tparams=a, C/a7 Y1,Y2,Y3,Y4,T5,Y5, 25, L6, Y6, 26, L7, Y7, 27

e (Ren, 1999) found two structures for GABOj3: this low-temperature rhombohedral structure, and |a high-temperature
hexagonal structure.


https://aflow.org/p/5YKD
https://aflow.org/p/ABC3_hR30_155_de_f_de2f-001
https://aflow.org/p/ABC3_hP10_194_c_a_h-002
https://aflow.org/p/ABC3_hP10_194_c_a_h-002

e There is large thermal hysteresis in this system, with the LT — HT transition taking place at 1109K and the HT — LT

transition at 819K.

e Hexagonal settings of this structure can be obtained with the option --hex.

Rhombohedral primitive vectors

a; = %ai—?ay—l—%c
a; = %ay + 3c2
ag = —%afc — %ay +
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = y1az — y1 a3 lay %+ Lay § (3d) B1
B = —Yy1a1ty1a3 —ay1 X (3d) BI
Bs = y1ar —yiaz Says X — @ayl y (3d) B1I
By = Y2az — Y283 saya X+ Lay. § (3d) Ol
Bs = —Y2a1 + Y23 —ays X (3d) OI
Bsg = Yo a3 — Yo as laya % — Lay y (3d) 01
B, = laj+ysas —yzay lays+1) &+ La(bys — 1) §+ tck (3¢) B II
Bs = —yzaj + %32+y3a3 —aysz X + fay—i— ZcZ (3e) B1I
By = Yysa — Ysag + %ag a2y — 1) % %a (6ys + 1)y + 2cZ (3e) BII
Bio = la;+ysar — ys a3 la@ya+1) &+ Ba(bys—1) §+ tea (3e) o1l
Bix = —ysar + 3 ay +ysas —ays X + %af’ + ez (3e) on
Bz = yaa; —ysas + 5 as Ta@ys—1) &= Ba(bys+1) §+ tea (3e) O1I
Bis = Tsa + ysas + 25 as ta(ws —25) X — \/fg’a(% —2ys+25) ¥+ (61) GdI
%C(Is +ys + 25) 2
B14 = Zsa) + Tsas + ys as —5a (y5 —25) X+ %a (2%5 — Y5 —25) y+ (6f) Gd 1
%c(a% +ys + 25) 2
Bis = ys a1 + z5as + T as —%a (x5 —ys) X— %a (x5 +ys — 225) §+ (61) Gd1I
%C( T5+ys + 25) Z
Bie = —%5a1 —Ysaz — T5ag %a(xf’) —25) X+ %ga(% —2ys +25) y — (6f) Gd 1
s¢(z5+ys + 25) 2
Bir = —Ysa1 —Tsaz — 2z5ag —5a(ys — 25) X — %a (225 —ys — 25) ¥ — (6f) Gd I
s¢(s +ys + 25) 2
Bis = —Tsa; —2zs5az — Y5 a3 —3a(zs —ys) X+ f a(rs+ys —225) §— (6f) Gd1
%C( 5+y5+25) z
Bis = xea1 + Ys a2 + 26 a3 1a(wg — 26) X — \ég (6 — 2y6 + 26) ¥ + (6f) O III
sc(w6 + yo + 26) 2
B2 = Zg a1 + Te a2 + Yo a3 —5a(ye — 26) X+ %a (226 — Y6 — 26) ¥ + (6f) O III
%C(fﬂﬁ + yG + 26) 2
B2 = Y a1 + 2z Az + e ag 3a(z6 — ys) %~ Y3 (26 + Yo — 226) § + (6f) O III
%C (76 + Ye + 26) Z
By = —26a1 — g Az — Tgas %a (v — 26) X+ fa, (v —2ys + 26) ¥ — (61) O III
%0(376 + Yo + 26) 2



Bas = —Yed1 — Te A2 — %6 A3 = *%a (Y6 — 26) X — %a (26 —y6 — 26) ¥ — (6£) O I

Le(we + yo + 26) 2
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Bay = —Tga] — 26 A2 — Yo A3 = —}a(we —ys) X+ %a (s + Yo — 226) I — (6£) O II

(w6 +yo + 26) 2
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Bas = Tray +yrag + 27 ag = %a(w —27) X — \/Tga@?? —2yr +27) ¥+ (6f) o1V
%0(177 +yr+27) 2
K+ L0 (2wr —yr —27) §+ (6f) 01V
(7 +yr+27) 2
x—YBa(er+yr —2:0) §+  (6f) 01V
T7 +yr+27) 2
+ Ba (7 — 2yr +27) § — (6¢) 01V
T7 +yr + 27) 2
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By = —Yyra;p —xraz —zras = —%a( )i—ga(2x7—y7—z7)y— (6£) o
c(xr +yr+27) 2
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