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Prototype LigoSis

AFLOW prototype label A22B5_cF432_196_abcd6efgdh_2efg-001
ICSD 24596

Pearson symbol cF432

Space group number 196

Space group symbol F23

AFLOW prototype command aflow --proto=A22B5_cF432_196_abcd6efgdh_2efg-001
—Tparams=a, Ts, Te, L7, L8, L9, L105 L11, L12,L13, L14, L15, L16, L17, Y17, £17, 18, Y18, 218,
219, Y19, 219, L20, Y20, 220

Other compounds with this structure
LiQQGe5, LngPbg;, Li228n5, L122T15



https://aflow.org/p/GA7M
https://aflow.org/p/A22B5_cF432_196_abcd6efg4h_2efg-001

e The ICSD and other authorities use LizsPbs as the prototype for this structure, but (Goward, 2001) suggests that the
true structure of that compound is |Li;7Pbs, changing the space group from F32 #196 to F'43m LissSis as the prototype.

e This is one of the few crystal structures where all of the Wyckoff positions in its space group are occupied.

Face-centered Cubic primitive vectors

a; = %ay + %ai
az — %afc + %ai
ag = %afc + %ay
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 0 (4a) Lil
B, = far+3ay+3as ja%X+ a9+ 3az (4b) LiII
B = %al—l—%ag—k%ag iai—i—%ay—kiai (4¢) Li III
By, = %al—i—%ag—kgag %ai—l—%ay—i—%ai (4d) Li IV
B; = Tsa; + T5as + T5as = arsX + arsy + ars Z (16e) Liv
Bsg = Tsa, + Tsas — 3r5ag = —axs5X —arsy +axsz (16e) Liv
B, = Tsa; — 3rsas + T5as = —axsX+arsy —axsz (16e) Liv
Bs = —3x5a; + rs5as + x5 as = axrsX —arsy —axsz (16e) LiVv
By = Tgay + Tgas + Tgas = argX + argy + arg Z (16e) Li VI
B = Tgay + Tgas — 3rg as = —axgX —argy + axgZ (16e) Li VI
By1 = Tgay — 3Tgas + Tgas = —axgX +argy —axgZ (16e) Li VI
B> = —3xga; + rgas + xgas = axrgX —argy — axg Z (16e) Li VI
Bz = T7ay + T7as + r7as = ar7 X+ aryy + axy Z (16e) Li VII
B = r7ay + r7as — 3ryag = —ax7X —ar7y +axrz (16e) Li VII
By = r7a; — 3xr7as + r7as = —ax7X+ar7y —axrz (16e) Li VII
Big = —3xz7a; +x7as + w7 as = ar7X —ar7y — ary Z (16e) Li VII
By = Tgap + rgas + rgas = axg X +axrgy + axrg z (16e) Li VIII
Bis = Tga) + rgas — 3rg as = —axgX —argy + axgz (16e) Li VIII
B = rga; — 3rgas + rgas = —axgX +arsy —axgz (16e) Li VIII
By = —3xga; + xgas + rgas = argX —axrgy — axg Z (16e) Li VIII
By = Tgap + Tgas + xgas = argX + argy + axrg z (16e) Li IX
By = Tga, + Tgas — 3rg ag = —ax9gX —argy + axgZ (16e) Li IX
Bos = Tga; — 3Tgas + Tgas = —argX +axrgy — axg Z (16e) Li IX
Boy = —3xg9a; + xgas + xgas = argX — argy — axg Z (16e) Li IX
Bos = T10a1 + T10 A2 + X1 a3 = ax1pX + ari0y + ario (16e) Li X
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—(ms—3) - (15— 3) A+
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— (216 — 3) a1 — (z16— 5) az +

Tipa1 + Tigaz — 3x10 a3
ZTipa1 — 3x10a2 + T10 A3
—3r10a1 + r1pa2 + T10 a3
r11a1 +Ti1a2 + 11 as
zr11a1 + X118z — 3711 a3z
Z11a; — 3x11 a2 + 711 A3
—3r11a1 + 21182 + 711 A3
Ti12@1 +Ti2a2 + r12a3
T12a1 + 12 a2 — 3x12 A3
T12a; — 3x12 a2 + 712 A3
—3r1281 + T1282 + T12 a3
—Z13a1 +Ti3a2 + T13as3
Tizar —Ti13az — T134a3
T13a1 —Ti13az +ri3as
—Z13a1 +Ti3a2 — T13as3
ri13a; +Ti3a2 — T13as3
—Z13@1 —Ti13a2 + T13a3
—Z1421 +T14a2 +T14a3
Ti4a1 —X14A2 — T14 A3
Ti4@1 —Ti14A2 + T14 a3
—Z14@1 +Ti4a2 — T14a3
T14a1 +T14@2 — T4 a3

—T14a1 — X142 + 14 a3

1
- ($15 - 5) a1 +xi5a2 + Ti5a3

Tisa; — (1315 - %) az —
(215 — 3) a3
Tisar — (3315 - %) az + r15 a3

- (3315 - %) a; +Ti5az —
(l“15 - l) as

Tisa1 + Tisa2 — (9315 ) as

Ti5 a3

1
— (16 — ) a1 + 21682 + 216 a3

Tie a1 — (5016 - %) az —
($16 - %) a3
Ti6 a1 — ($16 - %) az + T a3
- ($16 - %) a; +zigaz —
(9616 - %) as

Ti6 a1 + Tie a2 — (Ilﬁ -

Ti6 QA3

—arig X — ario S’ + arig Z
—ario X+ ario S/ — ario Z
axriX —axr1py — arigz
ar11X+ar11y +ari z
—aril X — ariy y —+ axrq1 Z
—aril b'e “+ axriy S’ — axriy Z
ar11X —ar11y —ari z
arias X+ axr12y +arioz
—ari2 X — axrig y “+ axqi2 Z
—axri12 b'e + axi2 S’ — ax12 Z
ari2 X — ari2 S’ — axri2 Z
ariz X
70,%13)2
az13 ¥
—azri3y
ari3 z
7&%132
aris X
—ax14 X
aris y
—azrisy
ari4 Z
—QT14Z
CLI15§C+ laer lai

($15 *)X—i— 705 + 7 laz

arie X + lay—k lai

(.Tlﬁ**) X+ ay+ Loz
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B65

B66

Begr
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Beg

Bro

Br;

Bz

Brs

Bz

(—z17 + y17 + 217) a1 +
(w17 — Y17 + 217) az +
(x17 + Y17 — 217) a3

(17 —y17 + 217) a1 +
(—z17 + Y17 + #17) a2 —
(x17 + y17 + 217) a3

(17 + Y17 — 217) @1 —
(17 + Y17 + 217) a2 +
(—z17 +yi7 + 217) a3

— (17 + y17 + z17) a1 +
(x17 + Y17 — 217) a2 +
(17 — Y17 + 217) a3

(17 + Y17 — 217) a1 +
(—z17 + y17 + 717) a2 +
(17 — 17 + 217) a3

—(z17 + Y17 + 217) a1 +
(17 — Y17 + 217) a2 +
(—z17 +yi7 + 217) a3

(—z17 + 117 + 717) a1 +
(x17 + Y17 — 217) @z —
(x17 + Y17 + 217) a3

(17 —yi7r + 217) a1 —
(17 + Y17 + 217) a2 +
(r17 + y17 — 217) a3

(w17 — Y17 + 217) a1 +
(17 + Y17 — 217) a2 +
(—z17 +yi7 + 217) a3

(—z17 + 117 + 717) a1 —
(17 + Y17 + 217) a2 +
(17 — 17 + 217) a3

(—x17 + Y17 + 217) @z +

)

— (17 +y17 + 217) a1 +

)
(x17 + 17 — 217) a3

(17 + 17 — 217) a1 +
(w17 — Y17 + 217) ag —
(x17 + Y17 + 217) a3

(—z18 + 118 + 718) a1 +
(x18 — Y18 + 218) Az +
(r18 + Y18 — z18) a3

(w18 — Y18 + 218) a1 +
(—z18 + 418 + 218) a2 —
(x18 + Y18 + 218) a3

(18 + Y18 — 218) a1 —
(x18 + Y18 + z18) az +
(—z18 + Y18 + z18) a3

— (z18 + y18 + 218) a1 +
(18 + Y18 — 218) a2 +
(z18 — Y18 + 218) a3

(x18 + Y18 — z18) a1 +
(—z18 + 118 + 218) a2 +
(x18 — Y18 + 218) a3

ar17X +ay17 ¥ +azir

—ar17X —ay1ry +azi7

—ar17X+ayiry —azir

ari7X —ayiry —azira

azirX+arir ¥ +ayir

azi7X —ar17y —ayir 2

—az17 X —ar1r ¥+ ayir 2

—az17X+ar17y — ayir 2

ay17 X+ az17y +axi7 2

—ayirX+azry —axrir 2

ay17X —aziry —arirz

—ay1rX —azi7 ¥ +ari7 2

ar1g X+ ay18y + azigz

—ar18X —ay18y +azig

—azrigX+ayisy —azig

ar1g X — ay18y — azi18Z

azig X+ ar1gs ¥ +ayig
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Brs

BSO

Bs:

B82

B83

Bsa

B85

Bss

Bsr

B88

Bgg

B91

Bo2

B93

B94

— (z18 + Y18 + 218) a1 +
(w18 — Y18 + 218) Az +
(—z18 + Y18 + z18) a3

(—z18 + 118 + 718) a1 +
(18 + Y18 — 218) A2 —
(r18 + Y18 + z18) a3

(r18 — Y18 + 218) A1 —
(18 + Y18 + 218) a2 +
(z18 + Y18 — z18) a3

(x18 — Y18 + 218) a1 +
(x18 + Y18 — 218) a2 +
(—z18 + Y18 + 218) a3

(—z18 + 118 + #18) a1 —
(z18 + Y18 + 218) a2 +
(x18 — Y18 + 218) a3

(—z18 + 118 + 218) a2 +

)

— (z18 + Y18 + z18) a1 +

)
(z18 + Y18 — 218) a3

(x18 + Y18 — 218) a1 +
(x18 — Y18 + 218) Az —
(x18 + Y18 + 218) a3

(—x19 + Y19 + 219) a1 +
(9619 — Y19 + 219) Az +
(r19 + Y19 — 219) a3

(x19 — Y19 + 219) a1 +
(=219 + Y19 + 219) a2 —
(19 + Y19 + 219) a3

(19 + Y19 — 219) A1 —
(19 + Y19 + 219) a2 +
(—z19 + Y19 + 219) a3

— (219 + Y19 + 219) A1 +
(19 + Y10 — 219) A2 +
(z19 — Y19 + 219) a3

(19 + Y10 — 219) a1 +
(=219 + Y19 + 219) a2 +
(x19 — Y19 + 219) a3

— (z19 + Y19 + 219) a1 +
(19 — Y19 + 219) A2 +
(—z19 + Y19 + 219) a3

(—z19 + Y19 + 219) a1 +
(19 + Y19 — 219) A2 —
(19 + Y19 + 219) a3

(x19 — Y19 + 219) @1 —
(19 + Y19 + 219) a2 +
(x19 + Y19 — 219) a3

(x19 — Y10 + 219) a1 +
(19 + y19 — 219) A2 +
(—z19 + Y19 + 219) a3

(=219 + Y19 + 219) a1 —
(19 + Y19 + 219) a2 +
(z19 — Y19 + 219) a3

az18 X — ar18y — QY18 Z

—az18X —ar18 ¥ + ayis Z

—az18X +ar18 § — ayig

ayis b'e “+ az1g }7 “+ axig Z

—ayisX +azgy —arig z

ay18 X —az18y — ari18z

—ay18X —azgy +arigz

arig X+ ay19y +azio

—ar19 X —ay19 Y + azi9 2

—ar19X +ay9y —azi9Z

ar19 X — aY19y —AZ192Z

azigX +ari9y + ayio 2

az1gX —ar19y — ayioZ

—az19X —ar19 ¥ + ayig

—az19X +ar19y — ay19Z

ayroX +az19y +arig

—ay19X +azi9 ¥ — arig 2
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B102 -
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— (z19 + Y19 + 219) a1 +
(=219 + Y19 + 219) a2 +
(x19 + Y19 — 219) a3

(19 + y19 — 219) a1 +
(x19 — Y19 + 219) Az —
(r19 + Y19 + 219) a3

(=220 + Y20 + 220) a1 +
(x20 — Y20 + 220) a2 +
(220 + Y20 — 220) a3

(20 — Y20 + 220) a1 +
(=220 + Y20 + 220) a2 —
(220 + Y20 + 220) a3

(220 + Y20 — 220) @1 —
(220 + Y20 + 220) a2 +
(=20 + Y20 + 220) a3

— (220 + Y20 + 220) a1 +
(220 + Y20 — 220) a2 +
(x20 — Y20 + 220) as

(@20 + Y20 — 220) a1 +
(=20 + Y20 + 220) a2 +
(220 — Y20 + 220) a3
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(9620 — Yoo + 290) Az +
(=20 + Y20 + 220) a3
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(=20 + Y20 + 220) a2 +

)

— (z20 + Y20 + 220) a1 +

)
(20 + Y20 — 220) a3

(220 + Y20 — 220) &1 +
(x20 — Y20 + 220) a2 —
(w20 + Y20 + 220) a3

ayi9X —az19y —ari9z

—ayi9X —az9y +arigz

ax20 X + ayoo ¥ + azoo 2

—az20X — ay20 ¥ + azao 2

—aT20 X+ ayy — azZ

aAT20X — AY20yY — A2207Z

azo0 X + arog ¥ + ayoo Z

azo X — ar20 ¥ — Y20 2

—azo0 X — axao ¥ + ayoo 2

—az0 X + axo0 ¥ — ayao Z
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ay20 X — azo0 ¥ — a0 Z

—ay20 X — azo0 5’ —+ axag Z
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