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A8B21C9_cP152_205_cd-ac3d-bcd-001

ICSD 24393
CCDC 1600431
Pearson symbol cP152
Space group number 205
Space group symbol Pa3

AFLOW prototype command

aflow —--proto=A8B21C9_cP152_205_cd_ac3d_bcd-001
—Tparams=a, T3, T4, L5, L6, Y6, 26, L7, Y75 27, L8, Y8, 28, L9, Y9, 29, L105 Y10, 210
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Simple Cubic primitive vectors

a; = ax
as = ay
ag = az
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 0 (4a) 01
B, = fa+ 3ag saX+ taz (4a) 01l
B; = la)+1a; lay+iaz (4a) Ol
B, = %al—i—%aQ %ai—&—%ay (4a) Ol
Bs %al—l—%ag—i-%ag % x—l—%ajf—i— az (4b) Pb1
Be — La, lay (4b) Pb I
B, La Lok (4b) Pb I
Bs = Lag Loz (4b) Pb I
By T3a; + T3as + r3as arsX +arsy + arsz (8c) All
Bio = —(333—%) a; —r3ag + —a(xg—%)fc—axgy—ka(xg—ké)i (8¢) All
(o0 + 1) 2
Bi1 = —z3a; + (v3+ 1) as — —arsX+a(zs+3)y—alzs—13)2 (8c) All
(w5 — 3) as
B = (mg,—l—%) al—(xg— %) as—x3as a(mg—&—%) f{—a(xg— %) v —ax3z (8c) All
Bz = —x3a] — T3ag9 — T3 a3 —ar3X —ar3y — axr3Z (8c) All
B = (:z:3+%) a1+x3327(:173 — l) as a(x3+%) X+af£3yfa($3 l) Z (8¢) All
Bis = z3a;—(z3— 1) axt+(zs5+3) a3 arsk—a(z3—3) y+a(zs+1)2 (8c) AlT
By = —(x3—§) a1+(m3+§) as + (.Tg—*)X—i-a(CCg—’- )y—l—ascgz (8c) All
T3as
Bir = T4a1 + x4ag + T4a3 ary X+ axyy + axy (8¢) oIl
Bis = —(m—%) a; — x4ag + —a(u—%)i—amy—l—a(m—i—%)i (8¢) O1II
(wa+3)a
By = —x4a) + (1:4—1—%) as — —am&—l—a(m—k%) Sf—a(m— %) Z (8c) O1II
(v —3) a3
By = (a:4—|—%) a;—(z4 — §) ag—x4 a3 a(zs+3)X—a(rs—3) §—azs2 (8¢) on
Bo: —Zga] — T4a9 — T4 a3 —axs X —arsy —axs (8¢) O1I1
Bz = (z4+3) aitzsar—(zs— 3) a3 a(zs+3) X+tavay—a(za—1) 2 (8c) OlII
By = m4al—(x4—l) ag+(x4+%) ax4§<—a(x4—f) y—l—a(m—i—%) (8c) OII
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B41
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Bys
Bue
Bar
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Bao
Bso

Bs:
Bs,

Bss

o= )+ () ant
T4 as
Tsay + Tsag + Tsas
—(365—%) a; —rsaz +
(z5+ 3) a3
71:5a1+(:z:5+%) as —
(w5 — 3) as
(rs-+ 1) a5 — 1) axana
—I5a; — Ts5ay — Ty ag
(x5 + 1) ar+asas— (w5 — 1) as
ra o= (s — 3) aut (a5 + ) 2
(a3 @t (Dt
Isas
Te a1 + Yo a2 + 26 a3
*(176*%) a; —Ysaz +
(26 + 3) as
—zgar + (Yo + 3) az —
(26 — 3) as
(w6 +3) a1—=(ys — 3) @z =z a3
Zg a1 + Teaz + Yg s
(26 + 3) a1— (26 — 5) a2 —ys a3
— (26— 3) a1 —zgay +
(y6+%) ag
_Zﬁal+($6+%) az; —
(v6 — 3) as
Y6 A1 + 26 a2 + Te a3
_y631+(26+%) az —
(w6 — 3) as
(v6 + 3) a1— (26 — 3) a2 —w¢ a3
—(yﬁ—%) a; —z¢az +
(26 + 3) as
—Teal — Y6 A2 — 26 A3
(z6 +3) a1 +ysaz— (26 — 5) as
zea1—(ys — 3) az+ (26 + 3) as

—(136—%) a1+(y6+%) as +
Zg A3
—Z¢ad1 —Tga2 — Y a3
_(26_%> a1+(w6+%) as +
Yo a3
(2’6+%) a1+z6a27(y6 — ) ag

o= (o0~ 3) aat (o + 1) 20

= Nl

—YsaA1 — ZeA2 — T A3

Z/631—(Z6— %) az+($6+%) ag

—a(:c4f%) 5(+a(;1:4+%) V+aryz

axrsX +arsy + axs z

—a(xs—%) &—ax5y+a(x5+%) Z
—ax5)2+a(x5+%) yfa(xsf%) Z

(L(l’5+%)f{-@($5-%) Y —arsz

—arsX —arsy — axs

a(%—&—%) 5(—|—ax5§7—a(x —5) Z
aa:5§cfa(x5f%) y+a(9:5+%) Z
—a(xg,—%) )‘(—i—a(xg,—i—%) V+arsz

axeX +ayey +azgZ

—a(zg—3) X —aysy+a(z+1i)2

—aw6>‘(—|—a(y6+%) y—a(z —%) Z

a(xg—&—%) f(—a(y —%) Y —azi
azg X+ axgy + ays 2

a(zGJr%)f(fa(xﬁf%)yfang

—a(z—3)%—argy+a(ys+ 1) 2
—azafc—l—a(xg—i—%) y—a(yﬁ—%) Z

aye X +azg ¥ + argz

—aym‘c—&—a(a;—i—%) y—a(%—%) Z

a(yﬁ—i—%)fc—a(z(;—%)y—axgi

—a(ys—3) X—azxy+a(ve+3i)2

—argX —aysy — azg Z

alzs+3) X+aysy—a(z—13) 2
axm“c—a(y —%) y—l—a(%—i—%) Z
—a(vg— %) X+a(ye+3)§+azz

—azgX —argy — aye Z

oz 3) taest 1) §+awa

a(26+%) )”(+a1’6y—a(y6f )

1
2
azm“c—a(x-—%) y—i—a(y(;—f—%)

N> N>

—ayeX —azgy —aregZ
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Bss
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o= 3 At (ot}
Tg As
(v6 + 3) a1tz a2 — (26 — 3) a3
Trap +yrag +z7as
—(1’7—%) a; —yraz +
(Z7+%) as
—zrar+ (yr + 3) az —

(e — 1) 2
(3?74-%) al—(y7— %) ag—z7ag
zZray + Trr7ag + yras
(27 +3) a1— (27 — §) ag—yrag
—(27—%) a; —rras +
(y7+%) as
—zrai + (367—|— %) az; —
(y7—3) as
yray +zraz +z7ag
—yra1 + (27 +3) ag —
(7~ 2) 2
(y7—|— %) a1—(?37— %) az—x7as
—(y —%) a; —zraz +
(o743 2
—Zra; —yYraz —27ag
($7+ %) al+y7az—(z7 - %) as
x7a1—(y7— %) a2+(z7+%) ag

—(1‘7—%) a1+(y7+%) as +
Z7ag

—krap —Traz —yras
—(27—%> a1+(x7+%) as +
Yyras
(27 +3) artaras—(yr — 3) a3
zrar— (27 — 3) ax+ (y7 + 3) as
—Yrap —zraz —Tras
2/731—(27— %) az+($7+%) ag

() a (e mn
ZI7as

(y7+ %) a1+Z7a2—(:1c7 - %) as
Tgay + ygaz + 2gas
*(178*%) a; —ygaz +
(2’8+%) as
—zsa; + (ys + 3) az —

(25 —3) a3
($8+%) al—(ys - %) ag —2gas
zgal + Trgag + ygas

(28 +3) a1— (28 — §) as —ys a3

7a(y67%) §<+a(zﬁ+%) V+argz

alys+3) X+azxy—alzg—3) 2
ax7X+ay:y +azr 2

—a(zr—Y x—ayry+a(er+1i)2
—ar;X+a(yr+3)y—a(er—1) 2

a(m—&—%) i—a(gﬁ—%) Yy—azi
azr X+ ax7y + ayr 2
CL(Z7+%) )”(fa(awf%) Y —ayr z
—a(zr—3)%x—arry+a(yr+1)2

1

azrkta(er 1)y -aly-b)

ayr X +az;y +axrz

fay7>“<+a(27+%) yfa(:wf%) Z

a(y7+%)§c—a(z7—%)§f—ax7i

—a(y —%) )”c—az'7§f—|—a(x7+%) Z

—ar7X—ayry —azr z

a(zr+3) k+ayry—a(zr—13) 2
avrX—a(yr—3) y+a(er+3)2
—a(vr— %) X+a(yr+3) §+azxi

—azrX —ar7y — ayr

oo 3) &taertd)§+an

oo +3) %+ are§ —aur -}
azw“c—a(m—%) y+a(y7+%)

N> N>

—ayr X —az7y —axr z
ayr%—a(zr— 1) §+aler+ )
—a(y7f%) >“<+a(27+%) v+arrz

alyr+3) x+axny—alzr—3) 2
axsX +aysy +azgz
7(1(938*%) i—ay8y+a(28+%) Z
—axg)‘c—i—a(yg—i—%) y—a(28—%) Z
a(xg—&—%) i—a(yg—%) Y —aziz
azgX +axsy + ays Z

a(28+%))“<fa(xsf%)yfay82
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— (2 —3) a1 —zgay +
(s +3) as
—zgai + (xg—i—%) as —
(vs — 3) as
Yygay + zgag + Tgas
—Ysai + (Zs+%) ag —
Ty — %) as
(y8+ %) 317(28* %) Az —Tgas
—(ys—%) a; —zgaz +
(a4 5) 2
—Zgal —Ygaz — Zgag
(zs+3) a1+ysaz— (25 — 3) a3
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0 (s +3) %+ apsy— a1}
a:rg)?—a(y —%) 5’+a(28 %
o) oty

—azgX —axrgy —ays Z
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aygfc—a(28—%) Sf—l—a(wg—i—%) Z
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alys+3) X+azy—alzs—13) 2
axgX + ayoy + azgz

—a(rg—3) X—ayoy +a(z0+3) 2

—azeX+a(yo+3)y—a(z—1)2
a(:rg—ﬁ—%) )‘c—a(yg—%) VY —azgz
azgX 4+ axey + ayg Z

a(zg—!—%)i—a(xg—%)y—aygi
—a(z—3)x—azgy+a(y+1i)z
1

—azgfc—i—a(xg—i—%) y—a(yg—i) Z

ayoX +az9y +argZ

—ayoX+a(z0+3)y—a(ze—3)2

a(ngr%))“(fa(Zg,f%)yfang
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—argX —aygy — azg Z
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Bi1o =
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Bi2s =
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Bi2s =
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Bi27
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Bi3sg

Bi4o
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Big2 =

Bias

B144 =

Biss =

Bi4s

) as

)

(w9 +3) a1 +yoar— (2 —
55931—(99—*) az+( +
3) @

—(zg— ) a1+ (yo +
Zg as

QJ = N

—Zga] —Tgaz — Ygaz
o) At (st ) ant
Yo Az
(29 + l) a;+rgag— (yg - l) az
2931—( X9 — *) a2+(y9 + )
—Yoai —2zgaz —Tgag
yoar — (20 — 1) az+ (z9 + 3) a3
(=) e+ (o + }) 2+
Tgag
(yg + %) aj;tzgag— ((L’g — %) as
Zio a1 + Y10 a2 + 210 a3
—(x10— 3) a1 —yr0az +
(310 + %) ag
—Zipar + (y10 + %) ag —
(210 = 3) a3
(z10+3) a1 — (y10 — 3) a2 —
Z10 A3
z1p @1 + T1p0 a2 + Y10 A3
(210 +3) a1 = (w10 — 3) a2 —
Y10 a3
- (210 - %) a; —zpoaz +
(yio+3) a
—zi0a1 + (10 + 3) a2 —
(Z/lo - %) ag
Yo a1 + zip a2 + Tio A3
—Yioar + (210 + %) ag —
($10 - %) as

(?ho-&-%) a; — (2’10—%) as —

Ti0as3
- (ylo - %) a; —zioaz +
(w10 + 3) a3
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(2’10 + ) as
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—(210— %) a1+ (z10+ 3) a2+
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—arioX+a(yio+3)y—
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a(yio — 3) 2
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—aT10X —aYioy —az102
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B147 = (210 + %) a; + T1p0aA2 — = a (210 + %) b'e =+ al‘loy —a (le — %) Z (24(1) Pb III
(1110 - %) as

B148 = Zipal — (1'10 — %) as + = CLZlO}A( —a (.’Elo - %) }7 +a (le + %) Z (24d) Pb III
(Z/lo + %) ag

Bi4o = —Y10a1 — 210 @2 — T1p a3 = —ay1pX —azy0y — axrio 2 (24d) Pb 111

Biso = yioar — (z10 — 3) az + = ayoX —a(z0—3) y+a(zio+3) 2 (24d) Pb I1I
(w10 +3) as

Bisi= —(yio—3)ai+(zi0+3)as+ = —a(yio—32)%+a(z0+3)9+azioz (24d) Pb 111

HATIR: X
Bisz = (y10+3) a1+ 21082 — =  a(yo+3) x+aznoy—alrio—1)2 (24d) Pb III

(w10 = 5) a3
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