CaByOy (III) Structure:
A2BC4 0P84 33 6a_3a_12a-001

This structure originally had the label A2BC4_0P84_33_6a_3a_12a. Calls to that address will be redirected here.
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Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.
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Prototype B2CaOy4

AFLOW prototype label A2BC4_0P84_33_6a_3a_12a-001
ICSD 23240

Pearson symbol oP84

Space group number 33

Space group symbol Pna2,

AFLOW prototype command aflow —-proto=A2BC4_oP84_33_6a_3a_12a-001
--params=a, b/a, c/a,x1, Y1, 21, T2, Y2, 22, T3, Y3, 23, Td, Yd, 24, L5, Y5, 25, L6 Y6, 26, L7,
Yz, 27, 28,Y8, 28,19, Y9, 29, 105 Y10, 2105 L11, Y11, #11, L12, Y12, 212, £13, Y13, 213, L14, Y14, 214, L15,
Y15, 215, L16, Y16, 216, L17, Y17, 217, 18, Y18, #2185 L19, Y19, £19, 20, Y20, 220, L21, Y21, 221

e CaBy0y exists in at least four phases (Marezio, 1969):


http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/S26L
https://aflow.org/p/A2BC4_oP84_33_6a_3a_12a-001

The ground state, stable below 1.2 GPa, Strukturbericht E34

— Orthorhombic high pressure structure, stable between 1.2 and 1.5 GPa, presumably Calciborite

— Orthorhombic high pressure structure, stable between 1.5 and 2.5 GPa (this structure)

— |Cubic high pressure structure), stable between 2.5 and 4.0 GPa

Simple Orthorhombic primitive vectors

a3
a; = ax
az = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + yias + 21 ag = ar1X+byy+cz 2 (4a) BI
B, —x1a; —yyas + (zlJr%) as = faxleby1y+c(z1+%) Z (4a) B1
B; = (acl—l—%) al—(yl—%) ar+ziaz = a(:rl—k%))‘(—b(yl—%)y—l—czli (4a) B1
Bi = —(m-bat@mtdat - —aln-}xebatd)re(ath)z @) BI
(z1 + %) ag
By = Toay + Yo as + 20 a3 = axs X+ by ¥ + c20 Z (4a) BII
Bg = —xoa; — ypas + (22 + %) as = faxg)“(fbygerc(quL %) Z (4a) B II
Br = (z2+3)ai—(y2— 1) axtzma; = a(za+3) &K—b(yo—2) y+cni (4a) B II
Bs = —(z2—3)ai+(y2+3)a+ = —a(za—3)%+b(a+3)J+c(2+3)2  (4a) BII
(224 3) as
By = T3a; + ysas + 23 as = ar3X +bysy + cz3 (4a) B III
B = —x3a; —ysas + (Zg + %) as = —ar3X —bysy +c (23 + %) Z (4a) B III
Bi1 = (mg,—l—%) al—(yg—%) as+zz3ag = a(xg—&—%) k—b(yg—%) v +c23z (4a) B III
Biz = —(zs—3)ar+(ys+3)ax+ = —a(zs—3)K+b(ys+3)I+c(es+3)2  (4a) B III
(23 + 3) as
Bz = Tgay + ygas + 24 a3 = axs X +bysy + cz4 (4a) BIV
Bis = —x4a; —Yygas + (24 + %) as = —axsX—bysy+c (z4 + %) Z (4a) BIV
Bis (m—i—%) al—(y4—%) as+tziag = a(m—&—%) )?:—b(y —%) V+czz (4a) B IV
Bis = —($4—%) a; + (y4+%) aa+ = -—a (154— %) 5<+b(y4+%) v+c (Z4+%) Z (4a) B1V
(21 +3) as
By = Tsaj + ysas + 25 a3 = axs X+ bys ¥ + cz5 (4a) BV
Bis = —zsai—ysarx+ (35+3) a3 = —ars X —bysy +c (25 + 3) 2 (4a) BV
Bio (z5+3) a1—(ys — 3) az+25a3 = a(zs+3) X—bys—3) §+czs2 (4a) BV
Byo = —(ws—ar+s+i)a+ = —a(zs—3)&X+b(ys+3) J+c(es+3)2 (4a) BV
(254 1) a0
By, = Tgai + yYgas + 26 as = axe X+ bys ¥ + cz6 Z (4a) B VI


https://aflow.org/p/A2BC4_oP28_60_d_c_2d-001
https://aflow.org/p/A2BC4_oP56_56_2e_e_4e-001
https://aflow.org/p/A2BC4_cP84_205_d_ac_2d-001
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—zga; —ysaz + (2 + 5) as
(z6 +3) a1— (6 — 3) @z +2s a3
— (w6 —3) a1+ (ys + 3) az +
(zg—&-%) ag
Tra; +yrag + 27as
—wra; —yras+ (27 + 3) as
(27 +3) a1 —(y7 — 3) az+2z7 a3

($7—l) a1+(y7—|— )32+
(27 +3) as

rgay + ysas + zgag
—Tgai —Yygaz + (Zs + %) as
(zs+3) a1—(ys — 3) az+zs a3

($S—l)a1+(y8+ )32+
(e +3) as
Tgag + Ygas + 29 as
—ZTgai — Yoz + (29+ %) as
($9+l) al—(y —%> az+zgas
—(xo—3) a1+ (yo+3) as +
(20 + 3) a3
Ti0a1 + Y102 + 210 A3

1
—z10a1 — yroaz + (210 + 3) as

(xlo + %) (y10 - l) az +
<1043
(Ilo - *) a; + (ylo + ) as +
(210 + %) as

T11a1 + Y11 a2 + 211 a3

1
—Ti1a; — Yy az + (Z11 + *) az

(z11+3) a1 — (yu — 3) a2 +
Z11a3
($11 - *) a; + (yu + ) az +
(211+ )

Tizar + Yz a2 + z12a3
—Ti2a1 —Yi2az + (2’12 + l) ag
(112 + %) a; — (y12 - *) az +
212a3
(9612 - l) a; + (y12 + ) az +
(2124 3) a3
Ti13a; +Yi13a2 + z13 a3
—Z13a1 — Yizaz + (213 + %) az
(z13+3) a1 — (y13 — ) az +
Z13 a3

—(r13—3) a1 + (y13 +3) az+
(2’13 + ) az

T14a1 + Y1422 + 21433

7@I6&*by6y+c(26+l) 2

a(x6+1) —b(yg—f) ¥ +czxi

—a(zg—3) X+b(ys+ 3) §+c(z+ 1) 2

arr X +by; y +czr

faa:7>“(fby7§f+c(27+l) Z
a(:r7+l) ‘—b( 7—7)y+CZ7Z

(357— *) X+b(y7—|— ) y+c (z7+ 5) Z

arg X + bys y + cz3 Z
—azg X —bys§ +c (s +5) 2

a(:rg—&-%) f{—b(yg—%) y+cziz

“a(as— §) %+b(ys + 3) e (s + 1) 2

axrg X + by y + cz9 Z
—azgX —byg ¥ +c (20 + 3) 2

a(xg—&-%) f(—b(yg—%) y+czz

ey ) %b (o + B) Fhe(zo+ ) 2

ar1oX +by1o ¥ +cz102
—az10X —by10§ + ¢ (210 + 3) 2
a(mlo—i—%) ﬁ—b(ylo—%) Y+ cz10Z

(xlo**)XﬁLb(yloﬁL )y+
c(z10+ 3) 2

ar11 X +byn ¥ +cz1 2
—arnX—byny+c (211 + %) Z
a(xu—!—%) R—b(yn1—3)y+cznz

a($11—*)x+b(y11+) +
(211+ )

ari2 X +by12§ +cz122
—az12X — by y +c(z12+ 1) 2
a(zi2+3)x—b(yi2—3) ¥ +caa2

(1’12—*)X+b(y12+) +
<Z12+ )

axr13X +by13y + cz132
—ari3X —by1sy +c(z13+3) 2
a(zis+3) X—b(y1s—3) ¥ +cz32

o= 3) %+ ) 9+
C(Zl3+ %) Z

ar14 X +by1a ¥ +cz14 2

B VI
B VI
B VI

Cal
Cal
Cal
Cal

Ca Il
Ca Il
Ca Il
Ca Il

Ca II1
Ca III
Ca III
Ca II1

(O
OlI
(O

OlI

o1l
OlII
oIl

01l

O III
O III
O III

O III

O1v
o1V
o1V

O1v

oV



Bss = —zua—yuas+ (zu+3)as = —ar1sX — by § +c (214 + 3) 2 (4a) oV

Bss = (zu+3)ar—(yuu—3)a+ = a(z1a+3) X—b(y1a—3) ¥+ 2142 (4a) oV
Z14 a3
Bse = —(ruu—3)ai+ (yuatsz) at+ = —a(vu—3) X+b(yat3) I+ (4a) oV
(14 + %) a3 c(z1a+3) 2
B57 = Ti5a1 + Y15 A2 + z15 a3 = aris X+ by15 5’ + cz15 Z (43’) O VI
Bss = —zisa—yisac+ (s15+3) a3 = —az1sX —byrs ¥ + ¢ (215 + 5) 2 (4a) OVl
Bio = (B a-(o-Pas = alwtd)E-bu-PIrenz Gy OV
%15 a3
Bgo = —(715—3)ai+ (y15 +t3)at = —a (v —3) X+b(yi5+3) ¥+ (42) OVl
(215 + 3) a3 c(z15+3) 2
B61 = Ti16 a1 + Y16 A2 + 216 A3 = arie X+ bylﬁ 5’ + cz16 Z (43’) O VII
Bgz = —zi6a1—yieaz+ (216 +3) a3 = —az16 X —by1s Y + ¢ (216 +3) 2 (4a) O Vil
Bes = (mi6+3)a—(e—3)a+ = a(metz)X-—bye—3)¥+cnez (4a) O VIl
216 A3
Bos = —(vi6—3) a1+ (ylﬁ +3)ast = —a(v16—3) X+ (ylﬁ +3) ¥+ (4a) o vl
(216 + 3) as ¢ (216 + 3) 2
Bes = T17a, + Y17 as + 217 as = ar17 X +by17y +cz17 2 (4a) O VIII
Bes = —ri7a1—yirax+ (z17+35) a3 = —ar17 X —byrr§ +c (217 + 5) 2 (4a) O VIII
Bor = (oD m—(m-}mt =  alm+d)g-bl-)geewz  (n)  OVID
Z17as
Bes = —(mir—3)ai+ (mrt+3)ant = —a(or = g) X4b (7 +5) 9+ (4a) O Vil
(217 + 2) as (2’17 + )
B69 = Trig a1 + Y1z Az + 218 A3 = aris X+ by18 5’ +cz18 Z (43‘) 01X
Bro = —misa—yisas+ (218 +3) a3 = —azisX —byis ¥ +c (28 + 3) 2 (4a) 01X
B = (3318 + %) (y18 — 7) az+ = a (1518 + %) X—b (yIS - *) V+czsz (4a) O IX
Z1g ag
By = (.2318 - *) a; + (y18 + ) a+ = —a (3318 - %) X+b (y18 + %) y+ (4a) 0 IX
(2’18-1- ) as C(Zlg—f—%)i
B3 = T19 a1 + Y19 A2 + 219 A3 = ar19 X +by19 ¥ +cz192 (43’) O0X
Brs = —wzpa; —yppax+ (219 + l) a3 = —az19X —byr9y + ¢ (Zl9 + l) Z (4a) 0X
Brs = (vw9t+3)a—(yo—3)at = a(zo+3) X=b(yo—3) ¥ +ca02 (4a) 0X
219 a3
Brg = —(ri9—3)ai+ (yo+3)at = —a(z19 — 3) X+b(y19+ 3) ¥+ (4a) 0X
(210 + %) a3 c(210+3) 2
B = Z20 a1 + Y20 a2 + 220 A3 = argo X + by20 ¥ + 2202 (4a) O XI
Brs = —ay0a1—ypay+ (220+35) a3 = —axg0 X — by ¥ + ¢ (220 + 3) 2 (4a) O XI
Bro = (z20+3)ar—(y20—3) a2+ = a(r0+3) X—b(y20—3) § +cza02 (4a) O XI
220 A3
Bso = —(z20—3)ai+ (y20+3) a2+ = —a (0 —5) X+ (yzo +3) 9+ (4a) O XI
(220 + %) asz c (220 + )
Bg1 = To1 a1 + Y21 A2 + 291 A3 = azr21 X +by21 ¥ + c221 2 (4a) O XII
Bgs = —zo1a; —yo1as+ (2’21 + l) az = —arg X —byn ¥ +c (Z21 + l) Z (4a) O XII
Bss = (v21t+3)ai—(y21—3) a2+ = a(z21+3) X—b(y21 — 3) ¥ +cz21 2 (42) O XII
Z21a3



B84 = — (SC21 — %) a; + (y21 + %) as + = —a (.’,E21 - %) X+b (y21 + %) y + (43‘) O XII
(o1 4+ 5) o+ 1) 2

References

[1] M. Marezio, J. P. Remeika, and P. D. Dernier, The crystal structure of the high-pressure phase CaBy Oy (11I), Acta Crystallogr.
Sect. B 25, 955-964 (1969), doii10.1107/S0567740869003244.


https://doi.org/10.1107/S0567740869003244

