Phase II CdyResO7 Structure:
A2B7C2_t144 1191 _acefgh i-001

This structure originally had the label A2B7C2_tI44_119_i bdefgh_i. Calls to that address will be redirected here.

Cite this page as: D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of
Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.

https://aflow.org/p/AZDB

https://aflow.org/p/A2B7C2_t144_119_i_acefgh_i-001

Prototype CdsO7Req

AFLOW prototype label A2B7C2_t144 119 i_acefgh i-001
ICSD none

Pearson symbol t144

Space group number 119

Space group symbol Iam2

AFLOW prototype command aflow —-proto=A2B7C2_tI44_119_i_acefgh_i-001
—T-params=a, C/(I, 23y 24, L5, L6, L7, 27, T8,y 28

e CdyRes 07 exhibits a number of phases. We will use the notation of (Kapcia, 2020) to describe them:

— Phase I: Above 200K the system takes on the cubic pyrochlore (FE8;) structure.
— Phase II: in the range 120-200K the system is in the tetragonal I4m2 #119 structure. (this structure)
— Phase III: in the range 80-120K the system is in the tetragonal 14,22 #98 structurel

— Phase IV: (Kapcia, 2020) did a first-principles study of this system and found that below 80K Phase III develops a
soft phonon mode which transforms the system into an lorthorhombic F'222 #22 structure.


http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/AZDB
https://aflow.org/p/A2B7C2_tI44_119_i_acefgh_i-001
https://aflow.org/p/A2B2C7_cF88_227_c_d_af-001
https://aflow.org/p/A2B7C2_tI44_119_i_acefgh_i-001
https://aflow.org/p/A2B7C2_tI44_98_f_acde_f-001
https://aflow.org/p/A2B7C2_oF88_22_k_acefghij_k-001

e There are many issues with all of these structures (Norman, 2020):

— Phases II, ITI, and IV are all close to phase I. If we loosen the tolerance using AFLOW-SYM or FINDSYM the
structures are seen to be equivalent to cubic pyrochlore.

— Using the default tolerance, Phase II and Phase IV are equivalent.

e Data for the Phase II structure was taken at 160K.

Body-centered Tetragonal primitive vectors

a3 = f%af(Jr %a y + %c%
az = jaX—3ay+ 5z
ag = 3aX+3ay—3c2
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, 0 0 (2a) 01
B, %al—i—%az—i-%ag %ay—kici (2¢) O1II
B3 z3a) + z3as cz3%Z (4e) O III
B4 —z3a; — z3as —C23% (4e) O III
Bs (24 +3) a1+ 2482+ a3 1ay +cz2 (4f) o1V
Be —zqa; — (24— 1) as + S a3 lax —cz 2 (4f) o1V
B~ Tsa; + Tsas + 225 ag axs X+ arsy (8g) oV
Bs —Z5a] — T ag — 275 ag —arsX —axsy (8¢) ov
By —Tsa; + x5 as arsX — arsy (8g) ovVv
Bio Tsa] — Ty ag —ars X+ arsy (8g) ovVv
Bi1 (z6+3) a1+ (w6 + 1) as + aveX+a (e + 1) §+ Lez (8h) 0 VI
(23:6 + %) as
Bio — (w6 — 2) a1 — (w6 — 1) a2 — —az¢X —a(ve — 3) §+ c2 (8h) O VI
(21‘6 — %) as
Bis — (336 — %) all+ (x6 + 1) as+ azeX — a (zg — 5) v+ ici (8h) O VI
243
B4 (z6+32) a1 — (26— §) a2+ 1 a3 —az¢X+a(ze+3) ¥+ 1c2 (8h) 0 VI
Bis zray + (x7 + 27) ag + z7 ag axr X+ czr (81) Cd1I
Big zray — (7 — 27) ag — vy ag —ar7 X+ czr Z (81) Cd1
Bi7 —(x7+27) a1 — z7a9 — a7 a3 —ax7y —czrZ (81) Cd1I
Bis (x7 — 27) a1 — z7 a3 + x7 a3 axry — czr Z (8i) Cd1l
Bio zgay + (rs + 23) as + ws as axg X + czs Z (81) Re I
B zsa; — (rg — zg) az — rgag —arg X + cz3 Z (81) Re I
Ba1 —(xg + 28) a1 — zzg a9 — xg as —axyy — czg Z (81) Rel
B, (xs — 2zg) a1 — zgs ag + xg ag axgy — cz8 Z (8i) Re I
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