“Double-Double” Perovskite CaMnCrSbOg Structure:
ABCD6E_tP40_86_e_c_ab_3g_d-001
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Prototype CaCrMnOgSh

AFLOW prototype label ABCDG6E_tP40_86_e_c_ab_3g_d-001
ICSD none

Pearson symbol tP40

Space group number 86

Space group symbol P45 /n

~Tparams=a, C/a) 25,L6, Y6526, L7, Y7, 27, L8, Y8, 28

AFLOW prototype command aflow --proto=ABCD6E_tP40_86_e_c_ab_3g_d-001

Other compounds with this structure
CaMnFeSbOg

e There is some mixing on the nominal manganese, chromium, and antimony sites (Solana-Madruga, 2021)):

— Mn-I (2a) is 81% Mn and 19% Cr.
— Mn-II (2b) is 82% Mn and 18% Cr.
— Cr (4c) is 95.2% Cr and 4.8% Sb.
— Sb (4d) is 95.2% Sb and 4.8% Cr.


https://aflow.org/p/UT10
https://aflow.org/p/ABCD6E_tP40_86_e_c_ab_3g_d-001

e This makes actual stoichiometry of this sample CaMng g15Cry 37SbOg.

Simple Tetragonal primitive vectors

a; = ax
az = ay
az = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = Tai+tar+iag = 10X+ jay + ez (2a) Mn I
B, = 3a;+2ay+ 3ay = jax+Gay+ ez (2a) Mn I
B; = la;+1as+3ay = 10X+ jay + fez (2b) Mn II
By Sa;+32ay+ tag = 3a%+32ay + jc2 (2b) Mn II
By = 0 = 0 (4¢) Crl
Be - La + b - La% + lay (1) orl
B, = 1as+1aj = 309 + 3¢z (4c) Crl
By - bt b - Jax+ Jes ) o
By = 1a, = ica (4d) Sh 1
Bio = sa1+ay+3as = jaX+ 50y + 5ez (4d) Sbl
Bi:1 = 1ay = tay (4d) Sb I
Bix = Ta = tax (4d) Sb 1
Biz = 3a;+1as+ 2543 = 0%+ jay + ez (4e) Cal
By = Sai+1as+ (25 +3) a3 = Sax+jay+e(z+3)2 (de) Cal
Bis = jait+jaz—zas = joX+ 30y —cx 2 (4e) Cal
Big = tar+2ay— (25— 1) ag = ja%+3ay —c(z—3%) 2 (4e) Cal
Bir = Teay + Y az + 26 a3 = areX + aye ¥ + cz6 Z (8g) OlI
Bis = —(z6—3)ai—(ys—3)at = —a(r6—3) X—a(ys—3) ¥ +cz2 (8g) Ol
Zg a3
Big = —year + (w6 +3) as + = —agX+a(wstz) Fre(nty)? (8g) Ol
(Z6 + %) az
B2o (yo +3) a1 —zgar+(z+3) a3 = a(ys+3) X —azey +c(z+3) 2 (8g) Ol
B.: = —Tga] — Yg Az — 26 A3 = —areX —aycy — cz6Z (8g) Ol
Baz = (m+d)at(n+d) m-som -  alewtd)xbalntd)gocnz  (p) Ol
Bas = war—(ro- 1 ae(-Day =  awk-ale-D)y-clo-2z (8 Ol
B2y = *(%*%) a; +xgaz — = *a(yb‘*%)f{+a$65’*0(26*%)2 (8g) 01
Z6— 3) as
Bas = T7a; + yrag + 27 as = arrX+ayry +czrz (8g) on



Bao = ~(r-a-(r-Hat = alr-Hx-olm-ytes @ Ol

27 a3

Byr = —yrai + (27 + 3) az + = —ayrX+a(er+3) §He(ort )2 (8g) on
(sr+ 1) o

Bas = (yr+3)a—zrac+(zr+3) a3 = a(yr+3) k—avrg+c(er+1)2 (8g) O1I

Boy = —rx7a; —yrag — z7as = —ar7X —ay;y — czr Z (8g) OlII

B3y = (m—l—%) a1+(y7+%) as—zrag = a(:r7+%))‘c+a(y7+%)y—c,272 (8g) O1II

B3 = y7a1—(m7—%) ag—(z7—%) a3 = ami—a(w—%)&—c(m—%)i (8¢) OII

B3, = —(y —%) a; +x7ag — = —a(y7—%)§<+ax7$f—c(27—%)2 (8g) OII
27— 3) as

B3z = rga +ygaz + 2g a3 = arsX + ays ¥ + czs Z (8g) O III

Bsgs = —(zs—3)ai—(ys—3)a+ = —a(zs—%)%x—a(ys—3) 9+t (8g) O III

28 a3

Bss = —ygaj + (xg + %) as + = —aysX +a (xg + %) v+ec (Zg + %) Z (8g) O III
(28 +3) as

B3 = (y8+%) a17x8a2+(zs+%) a3 = a(ngr%) )27@1’85’4*0(284*%) Z (8g) O III

Bs; = —xga; — Yygas — 2gas = —axgX —aysy —czz Z (8g) O III

B3s = (l‘g—‘r%) a1+(yg+%) a,—zgaz = a(xg—&—%) 5(—|—a(y8+%) V—c287% (8¢) O III

Bsg = ysai—(zs—3)as—(zs—3)ag = aysk—a(zs—3)y—c(s—3%) 2 (8g) O 1I

By = —(ys—3) a1 +asas — = —a(ys—3) R+azsy—c(s— 1) 2 (8g) O III
(2 —3) as
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