Low Temperature GdBO3 Structure:
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Prototype

AFLOW prototype label

ICSD
CCDC

Pearson symbol

Space group number
Space group symbol

AFLOW prototype command

BGdO3

87178
1647553
hR30
155

R32

https://aflow.org/prototype-encyclopedia/5YKD

https://aflow.org/prototype-encyclopedia/ ABC3_hR30-155_de_f_de2f-001

ABC3_hR30.155_de_f_de2f-001

aflow --proto=ABC3_hR30_155_de_f_de2f-001

__params=avc/avy17y2a Y3,Y4,T5,Ys5, 25, L6, Y6, 26, L7, Y7, 27

e (Ren, 1999) found two structures for GdBOj3: this low-temperature rhombohedral structure, and |a high-temperature
hexagonal structure.

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

ai
az

ag

Lok — VBao+ Lles
54X 6 ay + 3¢z
1 A~ 1 -
—7= 2CZ
\/gay—&—jc
lox - Bav it les
—53aX 6 ay + 3¢z

Basis vectors


http://dx.doi.org/10.1016/j.commatsci.2024.112988
http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/prototype-encyclopedia/5YKD
https://aflow.org/prototype-encyclopedia/ABC3_hR30_155_de_f_de2f-001
https://www.aflow.org/prototype-encyclopedia/Tutorials/AFLOW_Prototype_Label/
https://www.aflow.org/prototype-encyclopedia/info/cif.html#ICSD
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=87778&DatabaseToSearch=ICSD
https://www.aflow.org/prototype-encyclopedia/info/cif.html#CCDC
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=1647553&DatabaseToSearch=Published
http://aflow.org/prototype-encyclopedia/ABC3_hP10_194_c_a_h-002
http://aflow.org/prototype-encyclopedia/ABC3_hP10_194_c_a_h-002

b Sulaisg 22in t&vnﬁx«
it
paliibinice Snisg zimllion

345




B,
B;

By
Bs
Bs

Bs
Bg
Bio
B
Bi2
Bis

B14

B15

Bis

Bir

Bis

B19

Ba2o

B21

B3

Bas

Bos

B26

Bz~

B28

Lattice
coordinates

Yra2 —yi1ag
—Yi1a; +yas
Yyrar —yraz
Y2a2 —Yza3
—Y2a; +y2as
Y2a1 —Y2a2
%al+y3a2*y363
—y3a1+%a2+y3a3
y331—ysaz+%as
%a1+y4az—y4a3
*y4al+%a2 +Yysas
y4a1—y4a2+%a3

Tsay + Ysag + 25 as
zZsa] + Tsaz + Ys az
Ys a1 + 25 a2 + 5 ag
—Z5ad1 —Ysaz —T5asg
—Ysa; —Tsa2 — z5Aag
—Tsa1 — ZsaA2 — Ysas
Tear + Ye a2 + 26 a3
zgal + Te a2 + Yo a3
Ys a1 + 26 a2 + Tg a3
—Z6d1 — Ys A2 — Te A3
—Yeal —TgdA2 — 26A3
—Teal — Zg A2 — Ye A3
T7a; +yraz + zras
zra; +x7az +yras
yra; + zrag + x7as

—Zra;p —Yraz —Irag

Cartesian
coordinates
layi %+ Lay §
—ay1 X
%ayl X — @ayl y

lay X + §6y2 y

lays +1) %+ a (6ys —

1)+ icz

—ays X + %ay—i— %ci

a(2ys — 1) % — Ya(6ys +

a(2ys+1) X+ La(6ys —

PN

1) §+ §cz
1) §+ gez

—ays X + faer ZC7Z

1a(2ys—1) %X — i a (6ys +
\/§

1)y + scz

%a(m5—z5) X —%2a(rs —2ys +25) ¥ +
sc(zs +ys+25) 2

—La(ys —z5) X+ %a (25 —

ys — 25) ¥+

%0(15 +ys + 25) 2

—%a (x5 — s

1
3
%a (x5 — 25) V3
1
3

—5a(ys — z5) X — %a (225
(

3

X+ %a(rvs —2ys +25) ¥
c(rs +ys + z5) 2

)i—?a(%—&-ys —2z5) ¥+
c(xs +ys + 25) 2

~

—Ys—25) ¥ —

C
—3a (w5 —ys) X+ %a (x5 +ys — 225) §—
C

% (5 +ys + 25) 2
la(zg — 26) X — \ég (r6 — 2y6 +26) ¥ +
tc(wg+ yo + 26) 2

—%a (ye — 26) X+ ‘fa (226 —

>

—La(zs —y _ V3

D
o~ o
»

%a (x6 — 26

QN)

—~

W=~ W~

—1a(ys — 26) X — ia (226 —
(

=

3

C

1
—3a (6 — ys)
C

6+ Ys + 26) Z
V3

Do

Yo — 26) ¥ +

(w6 +y6 +2) Z

5 a(ve +ys — 226) §+
(6 + y6 + 26) 2
+%§a(306—2y6+26)5’—
Te + Yo + %) Z

Yo — 26) ¥ —

Te +y6 + 26) 2
X+ fa(%. +ys —226) ¥
(2

1
3

a(x7 — 27)1)“( a (v —2yr +27) ¥+
i
3

(x7 +yr +27) 2

—%a(yr —27) X+ %a (227 —

C
—La(zr —y) x— L2
C

V3

yr —27) §+

sc(@r+yr+27) 2

X—a(rr+yr —227) §+
(w7 +y7r +27) 2

1
3

50 (v7 — 27) X+ Fa(vr —2y7 + 27) § —
sc(er+yr+27) 2

Wyckoff
position

(3d)
(3d)
(3d)
(3d)
(3d)
(3d)
(3¢)
(3¢)
(3e)
(3e)
(3¢)
(3¢)
(6f)

(6f)
(6f)
(6f)
(6f)
(6f)
(6f)
(6f)
(6f)
(6f)
(6f)
(6f)
(6f)
(6f)
(6f)

(6f)

Atom
type
BI
B1
B1
Ol
Ol
Ol
B1I
B1I
B 1II
Ol
Ol
oIl
Gd1

GdlI

GdlI

GdlI

Gd1

GdlI

O III

O III

O III

O III

O III

O III

O1v

o1V

O1v

o1V



Bay = —yra; —Trraz — zras
B3y = —r7a; —z7as — yrag
References

[1] M. Ren, J. H. Lin, Y. Dong, L. Q. Yang, M. Z.
11, 1576-1580 (1999), doi:10.1021/cm9900220!

First cited in

= —falyr—a) x-LaQur—yr -2y (6) OV
c(zr+yr+27) 2
= —%a (:C7 — y7) X+ ?a (:L‘7 +yr — 227) 5’_ (6f) O1v
Le 7 +yr+ 27) Z

—

Su, and L. P. You, Structure and Phase Transition of GdBOs, Chem. Mater.

H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: 10.1016/j.commatsci.2024.112988.


https://doi.org/10.1021/cm990022o
http://dx.doi.org/10.1016/j.commatsci.2024.112988

