Predicted Phase IV CdsReyO7 Structure:
A2B7C2_0F88_22 _k_acefghij_k-001
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Prototype Cd2O7Req

AFLOW prototype label A2B7C2_0F88_22 k_acefghij_k-001
Pearson symbol t144

Space group number 82

Space group symbol I4

AFLOW prototype command aflow --proto=A2B7C2_oF88_22_k_acefghij_k-001
—~params=a, C/a, 23,24,25,Y5,25,L6,Y6,26, L7, Y7, 27, X8, Y8, 28

e CdoResO7 exhibits a number of phases. We will use the notation of (Kapcia, 2020) to describe them:
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Phase I: Above 200K the system takes on the lcubic pyrochlore (E8;) structure.

— Phase II: in the range 120-200K the system is in the tetragonal I4m2 #119 structure.

— Phase III: in the range 80-120K the system is in the tetragonal 4,22 #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 orthorhombic F'222 #22 structure. (This structure)

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

— Phases 11, 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 Although the default AFLOW tolerance makes this structure equivalent to Phase II, the published structure can be
recovered using the command:

o aflow--proto=A2B7C2_0F88_22 k_acefghij_k:Cd:O:Re --params=a,c/a,z3,24,X5,%X¢,X7,27,Xs,%8 --tolerance=0.001.

Body-centered Tetragonal primitive vectors

a; f%af(Jr%a”qL%ci
as %ai—%ay—i—%ci
ag %afc—l—%ay—%ci
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Ol
B, %al—i—%ag—k%ag = %ay—kici (20) oIl
B3 = zzal + 23 as = Cz3 Z (4@) O III
By, = —z3a; — 23 Qs = —Cc23% (4e) O III
B; = (24—|— %) a; +z4a2—|—%a3 = %ay+cz42 (4f) o1V
Bg = —z4a] — (24 — %) as + %ag = %afc — €24 Z (4f) o1V
Br = (ys + 25) a1 + (w5 + 25) a2 + = ars X + ays § + cz5 Z (8g) Cd I
(75 +ys5) a3
Bs = —(ys—25)a1—(z5—25)aa— = —axsX —aysy +cz5 2 (8g) CdlI
(x5 +ys) a3
By = —(x5+2z)a1+(ys—25)az— = aysX — arsy — cz5 Z (8g) Cd1I
(5 —ys5) a3
Bio = (5 —25) a1 — (Y5 + 25) a2 + = —ays;X+ax5y —cz52 (8g) Cd 1
(x5 —ys) a3
Bi1 = (y6 + ZG) a; + (1‘6 + 2’6) as + = areX + aye y +czg2 (8g) oV
(z6 +v6) a3
Biz = —(y6—2)a— (26— 2)a— = —azreX — ayey + c26 Z (8g) oV

(w6 + ys) as
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Bizs = —(w6+2)a1+(ys—2)a— = aye X — argy — C26 2 (8g) ov
(z6 — o) a3

By = (z6 — 26) a1 — (ys + 26) a2 + = —aye X +arey — c26 2 (8g) oV
(26 — o) a3

Bis = (yr+or)ai+(ertz)at = arrX+ay: § + cz1 2 (82) OVl
(7 +y7) a3

Big = —(yr—27)a1— (w7 —27)ag— = —ax7X —ayry +czr (82) O VI
(27 +y7) a3

Biz = —(ertz)ar+t(yr—zr)az—- = ayr X —ar7y — czrZ (8g) OV
(7 —y7) a3

Bis = (x7 —2z7) a1 — (y7 + 27) a2 + = —ayr X +ar7y —czr Z (8g) O VI
(z7 —yr) a3

Bis = (ys + 28) a1 + (ws + 28) az + = argX +aysy + czs Z (8g) Re I
(s +ys) a3

Bao = —(ys—2zs)a;—(2g—23) ag— = —argX —ays ¥ + czs 2 (8g) Rel
(s +ys) a3

B2i = —(zs+2s)ar+(ys—2s) az— = aysX —arsy — czg (8g) Rel
(zs — ys) a3

B2z = (zs — 2z8) a1 — (ys + 28) a2 + = —aysX +arsy — czs 2 (8g) Re I

(rg — ys) a3
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