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Co

Prototype Co3Nd4Oq9

AFLOW prototype label A3B4C10_.mP68_14_ab2e_4e_10e-001
ICSD 91099

CCDC 1650666

Pearson symbol mP68

Space group number 14

Space group symbol P2y /c

AFLOW prototype command aflow --proto=A3B4C10_mP68_14_ab2e_4e_10e-001
—Tparams=a, b/a? C/CL, ﬂ, x3,Y3,23,T4,Y4,24,T5,Y5, 25, L6, Y6, 26, L7, Y7, 27, L8, Y8, 28, L9,
Y9, 29,210, Y10, 105 T11, Y11, 211, 12, Y12, 212, L13, Y13, 213, T14, Y14, 214, L15, Y15, 215, L16, Y16, 216,
T17,Y17, 217, 18, Y18, 218

Other compounds with this structure
La4C03010, La4N13010, Nd4N13010, PT4N13010

e (Olafsen, 2000) give the structure in the P2 /a setting of space group #14. We used AFLOW to transform it into the
standard P2;/c setting. This involves a redefinition of the primitive vectors.
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Simple Monoclinic primitive vectors

3
2y

a; = aX
az = by
ag = ccosfX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Col
B, = %ag—l—%ag = %ccosﬁfc—i—%by—i—%csinﬁi (2a) Col
B3 = %al = %af{ (2b) CoII
B, = laj+3ar+1ag 1(a+ccosB) X+ by + tesin Bz (2b) Co II
Bs = r3ai + yzas + 23 as = (axs + czzcos B) X+ bys§ + cz3sin Sz (4e) Co III
Bg = —xr3a; + (y3 + %) as — = — (axg +ec (23 — %) cos 6) X+ (4e) Co III
(23—%) as b(yg—k%)ﬁf—c(zg—%)sinﬁi
B, = —r3a; —yzas — 23 as = —(ax3+czzcosf) X —bysy — cz3sin Bz (4e) Co III
BS = Tzag — (yg — %) as + (2’3 + %) as = (alfg +c (2’3 + %) COSﬂ) X — (46) Co III
b(ygf %) y+c(23+%)sinﬂ2
By = Tga) + ygas + 24a3 = (axg + czacosB) X+ bys§ + cz4sin Sz (4e) Co IV
Bio = —x4aq + (y4 + %) as — = — (ax4 +ec (z4 — %) cos 6) X+ (4e) Co IV
(1 1) o b+ 1) 9 - c(an - 3)sinpa
By = —rga; —ygas — 2483 = —(axg+czqgcosf) X —bys§ — czqsin Bz (4e) Co IV
B2 = z4a;— (y4 - %) as+ (24 + %) az = (ax4 +c (z4 + %) cosﬁ) X — (4e) Co IV
b(ya—3) y+c(za+3)sinBz
Bis = Tsay + ysas + 25 as = (axs + cz5cos B) X+ bys§ + cz5sin 5 2 (4e) Nd I
B4y = —x5a; + (y5 + %) as — = — (ax5 +ec (2:5 — %) cos B) X+ (4e) Nd I
(25— 3) a3 b(ys+3) ¥ —c(25—3)sinf2
B15 = —Tsal] —Ysax — 2Z5as = — (CL.’,E5 + cz5 cos 5) X — by5 y — CZ5 sinﬂﬁ (46) Nd 1
Big = x5a1— (y5 - %) ar+ (z5 + %) az = (axg, +ec (z5 + %) cosﬁ) X — (4e) Nd I
b(y5— %) y+c(z5+%)sin52
By, = Tgay + yg as + 2 as = (axg + czgcos B) X+ bys ¥ + czgsin 5z (4e) Nd II
Bigs = —Tgay + (yﬁ + %) as — = — (CLJ?6 +c (2’6 - %) coS 6) X+ (46) Nd II
(z(;—%) as b(y6+%)y—c(zﬁ—%)sinﬁ2
B = —Tgal — Ygas — 26 as = —(axg+czgcosf) X —bysy — czsin Bz (4e) Nd II
Boy = xga;— (y6 - %) as+ (26 + %) ag = (aacg +c (zG + %) cosﬁ) X — (4e) Nd IT
b(ys—3) §+c(z+3)sinB2
By, = T7a; + yras + 27 as = (axy + czrcosB) X+ byr § + czrsin 5z (4e) Nd III
B22 = —X7ai + (y7 —+ %) ag — = — (CLCC7 +c (2’7 — %) COS 6) )A( + (46) Nd III
(277%) as b(y7+%)yfc(27f%)sinﬁi
Bos = —xra; —yrag — zyas = —(ax7+czrcosf) X —by; § — czrsin Bz (4e) Nd III
Boy = x7a;— (y — %) as+ (27 + %) ag = (aa:7 +c (27 + %) cosﬁ) X — (4e) Nd III
b(yr—3) ¥ +c(zr+3)sinfz
Bos = Tga; + ysgas + zg as = (axg + czgcos B) X+ bys § + czg sin B2 (4e) Nd IV



Bas

Bar

Bao
Bso

B31

Bss
Bsa

B35

Bss

Bsr
Bss

Bsg

B40

By
By2

B43

Bya

Bys
Bue

Byr

Bys

B49
B50

Bs:

B52

—rgai + (ys =+ %) az —
(- ) 2

—Zgap —Ysaz —zgasz

xsal—(ys - %) az—f—(Zg + %) as

Tgay + Yygag + 29 as
—zoar + (yo + 3) az —
2’97%) as

—Tga; —Ygaz — zZgas

xgal—(yg - %) az—f—(Zg + %) as

Ti0a1 + Y102 + 210 A3
1
—Zipar + (ylo + 5) as —
1
(210 - 5) as

—Ti10a1 —Yi0a2 — 210aA3

Tipar — (ylo - %) ag +
(210 + 3) a3
Tirar + Y az + 211 a3
—rppa; + (yn + %) as —
(211 —3) as

—T11aA1 —Yi1a2 —211a3

Ti1ay — (yu - %) az +
(211 +3) as
Tiza1 +Yi2az + z12a3
—zi2a; + (912 + %) ag —
(212 = 3) a3

—Ti12a1 —Yi2a2 — 21243

Tizap — (y12 - %) az +
(212 + %) as
ri13a1 + Y132 + 213 a3
—ziz3a; + (y13 + %) ag —
(213 - %) asg

—T13a41 —Yi13a2 — 213aA3

Tizap — (y13 - %) az +
(213 +3) a3
Ti4a1 + Y1422 + 21433
—r14a; + (y14 + %) az —
(214 — 3) a3

—T14A1 —Y14A2 — 214 A3

Tiaay — (914 - %) az +
(s14+3) a3

7(&5684*0(28 — %)cosﬂ) X+
b(ngr%) yfc(zsf%)sinﬂﬁ
— (azg + czgcos B) X —bys§y — czgsin Bz
(amg +c (Zg + %) cosﬁ) X —

b(y — %) §f—|—c(zg+%)sinﬁi
(axg + czg cos B) X + byg § + cz9 sin B Z
f(aa:9+c(29 — %)cosﬂ) X+
b(ngr%) y76(297%)sinﬂz
—(azg 4+ czgcos B) X —byg§ — czgsin Bz
(axg +c (zg + %) COSB) X —
b(yg— %) S’+C(29+%)Sin,82
(ax10 + cz10 €08 B) X+ by10 ¥ + cz108in 5 2
— (axlo +c (210 — %) COSB) X+
b(ylo—i—%) y—c(zlo— %)Sinﬂi
— (az19 + cz1pcosB) X —by10y —
cz1p8in Bz
(a:clg +c (210 + %) cos [3) X —
b(yio—3) §+c(z10+ 3)sinBz
(ax11 + cz11c088) X+ by11 ¥ + cz118in 52
- (aa:u +c (z11 - %) cosﬂ) X+
b(y11 + %) y— c(z11 — %) sin 8z
—(ax11 +cz11c088) X —by;1 y —
cz118in Bz
(axu +c (211 + %) cos B) X —

b (y11 — %) y—i—c(zu + %) sin 8 Z
(ax12 + cz12c08 B) X+ by12§ + cz12sin 5 2
— (az12 + ¢ (212 — §) cos B) X+
b(y12+%) y—c(zlg— %)Sinﬁi
—(az12 + cz12c08B) X — by12y —
cz128in B2
(axlg +c (212 + %) Cos 6) X —
b(ylg— %) y+c(z12+ %)Sinﬁi
(ax13 + cz13c08 8) X+ by13§ + cz13sin 5 2
— (axlg +c (213 — %) COSB) X+
b(y13+%) yfc(zlgf %)sinﬂi
— (az13 + cz13cosB) X — by13y —
cz138in Bz
(aw13 + ¢ (213 + 3) cos B) & —
b(y13— %) y+c(z13+%)sinﬁi
(ax14 + cz14c088) X+ by14§ + cz148in 5 2
- (a$14 +c (214 - %) cosﬂ) X+
b(y14+ %) 37—0(214— %) sin 8 Z
—(ax14 + cz14c08B) X —by1a y —
cz148in Bz
(ax14 +c (214 + %) cos ﬂ) X —
b(y14— %) y+c(zl4+%)sinﬂi

(4e)
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Bg2 =
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Ti5a1 + Y15 a2 + 215 A3
1
—Zisa; + (y15 + 5) ag —
1
(215 - 5) asg

—T15A1 —Yisa2 — 215aA3

Tisar — (yls - %) ag +
(215 + 3) as

T16 a1 + Y16 A2 + 216 A3

—Tiga; + (y16 + %) as —
(216 — 3) as

—T16 A1 — Y16 A2 — 216 A3

Tig a1 — (y16 - %) az +
(216 + %) ag
ri7a1 +Yi7az + zi7 a3
—Ti7a; + (y17 + %) az —
(217 — 3) a3

—Ti7a1 —Yi7az2 — 217aA3

Tizap — <y17 - %) az +
(217 + %) ag
Tigar + Yig Az + 218 a3
—ZTigar + (y18 + %) as —
(215 = 3) as

—T18A1 —YigaA2 — 218aA3

Tigar — (y18 - %) ag +
(218 + %) az

(ax15 + cz15c08 8) X+ by15§ + cz15sin 5 2
— (axlg, +c (215 — %) cosﬂ) X+
b(yis+3) §—c(z15 — 3)sinf2
— (ax15 + cz15c08 8) X —by15§ —
cz158in Bz
(ax15 +c (215 + %) cos [3) X —
b(yis—3) §+c(z15+ 3)sin B2
(ax16 + cz16 €08 B) X+ by16 ¥ + cz168in 5 Z
— (aa:m +c (216 - %) cosﬁ) X+
b(yie+3) §—c(z16 — 3)sinfz
— (az16 + cz16c08 B) X — by ¥ —
cz168in B2
(axw +c (z16 + %) cos B) X —

b (916 - %) 9+0(216 + %) sin 3 2
(az17 + cz17cosf) X+ by ¥ + cz178in S 2
— (az17 + ¢ (217 — §) cos B) X +
b(yir+3) §—c(z17 — 3)sin B2
— (az17 4+ cz17cos B) X —by17y —
cz17sin Bz
(axn +c (217 + %) Cos 6) X —
b(yir—3) §+c(zir+3)sinpz
(ax1g + cz18co8 B) X+ by1s§ + cz18sin 5 2
— (axlg +c (218 — %) Cosﬂ) X+
b(yis+3) §—c(z18 — 3)sinfz
— (az18 + cz1gcos B) X — by1sy —
cz1gsin Bz
(aw1s + ¢ (215 + 3) cos B) & —
b(yis—3) §+c(zis+3)sinpz
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