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Prototype BasGagSnis

AFLOW prototype label A13B3C8D12_cP72_223_ak_c_i_k-001
ICSD none

Pearson symbol cP72

Space group number 223

Space group symbol Pm3n

AFLOW prototype command  aflow --proto=A13B3C8D12_cP72_223_ak_c_i_k-001
——params=a, I3, Y4, 24, Y5, 25

Other compounds with this structure
BagGalngego

e There is a considerable amount of disorder in this system:

— The (2a) site is pure barium and labeled Ba.


https://aflow.org/p/KF6U
https://aflow.org/p/A13B3C8D12_cP72_223_ak_c_i_k-001

— The (6¢) site is pure gallium and labeled Ga.

— The (16i) site is 64.4% tin and 35.6% gallium. We label this as germanium, Ge, as that is another possible
component of this compound and to avoid confusion with the other gallium and tin sites.

— The first (24k) site is 25% barium, with the remainder of the sites vacant. This can be seen as four-lobed atom
clusters in the figure, when it is expanded beyond one unit cell. We label this site as barium, Ba.

— The final (24k) site is 74.8% tin and 25.2% gallium. We label this as tin, Sn.

e (Aliva, 2006) found another clathrate structure with this stoichiometry, a-BagGajgSnsg.

Simple Cubic primitive vectors

a; = ax
a = ay
ag = az
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 - 0 (2a) Bal
B, = laj+ilay+1lag = 30X+ 30§+ 302 (2a) Bal
B, - Lart by - Lokt Jo? ) Gl
B, = 3ai+3ias = 3%+ taz (6¢) Gal
Bs = la; +1a, = ja%+ fay (6¢) Gal
By - Lay+3a, - Lax+3ay (6)  Gal
B, = las+ 1a; = 304y + jaz (6¢) Gal
Bs = fas+ 3ag = 304§ + Gaz (6¢) Gal
By = rza; + r3ag + 3 a3 = arzX +axr3y + ars (161) Gel
Bio = —r3a)] — T3a9 + T3a3 = —ar3X —ar3y + ars (161) Ge I
By = —z3a; + T3a3 — T3 a3 = —axsX +ar3y — arz i (16i) Ge T
B, = r3a; — T3ay — T3as = ar3X —arzy — arz (161) Ge I
Bz = (zs+3) ar+ (z3+3)ax— = a(ws+3)X+a(zs+3)y—a(zs—3)2 (161) Ge I
(23— 3) as
By = - ($3 - l) a; — (CFB - %) a— = —a ($3 - %) X—a (x3 - %) y - (161) Ge I
R (o5 1)
B = (mida-(o-dat = almid)toalm-byielrda  (6) Gl
(w5 +3) as
Big = —(m3—3)ar+(es+3) at+ = ($3—*)X+a($3+*)5’+ (161) Ge I
(363 + %) as (Ii’) + )
Bz = —rza; —xr3as — T3 ag = —arzX —ar3y — arzZ (161) Ge I
Bis = r3ay + r3as — T3 ag = arsX +ar3y — axsz (161) Ge I
By = T3a; — T3as + T3as3 = arsX —ar3y + arsz (161) Gel


https://aflow.org/p/A4B4C6D13_cI54_217_c_c_d_ag-001

Bao = —z3ay + x3as + x3 as = —ar3X+ax3y + axsz (161) Gel

Ba = —(n-Ba-(i-Dat = al-Br-aE-Hy+ 06 Gel
(z3+3) a3 a(zs+3) 2
Bu = (4D mtlmidmt = almid)tealmel)yra(medz 06 Gel
(o2 + 1) 2
Bay = —(o-dm(mrdm- - —a(m-}xea@medy-  (6)  Gel
333—%)33 CLJU3—%)2
Bay = (z3+3%) a1 — (z3— 3) as — = a(zs+3)%—a(zs—L)y—a(zs—13%)2 (161) Gel
(w5 = 3) as
Bas = Yaas + z4 ag = aysy + azs 2 (24k) Ba I
B2 = —Yysaz + z4 a3 = —ay,y + az4 z (24k) Ba Il
Byy = Yaag — 24 A3 = ays§ —azq 2 (24k) Ba Il
Bes = —Ysaz — 2483 = —aysy —az4z (24k) Ba II
By = zZga + ys a3 = aza X+ ays Z (24k) Ba Il
B3, = zgay — Y4 a3 = azy X — ays Z (24k) Ba II
Bs: = —zsa1 +ysas = —azy X+ ays Z (24k) Ba II
B3, = —z4a; — Y4 a3 = —az4 X — ays Z (24k) Ba II
Bss = Yaar + zgag = aysX +azay (24k) Ba I
B3y = —ysai + zgap = —aysX+azy (24k) Ba II
Bss = Yysa1 — 24 A2 = ays X —azy y (24k) Ba II
B3 = —ysa; — 2429 = —aysX —az, §y (24k) Ba II
B = (n+d)mtim-(a-Ha =  aurdxeley-a-Pz @) Bl
Bs3s = —(a—3) a1+ sar— = —a(gﬂ;—%)f{#—%aff—a(@—%)i (24k) Ba II
(21— 3) as
B3y = (y4+%) a1+%a2+(z4+%) a3 = a(y4+%)>“<+%ay+a(24+%) z (24k) Ba II
By = —(ya—3) ar+tas+ = —a(ys—3) X+ 2ay+a(u+i)z (24k) Ba II
(14 1) g
By = gar+(ut+3)a—(u—3)a = tax+a(zu+3)y—a(lyu—3)2 (24k) Ba Il
B = Sai+(u+i)as+(muti)a = lax+a(u+i)y+a(p+i)z (24Kk) Ba Il
Bays = Sai—(u—3)as—(pu—3)as = lax—a(uu—3)y—a(pu—13)2 (24k) Ba Il
By = fa—(u—3)a+(puts)a = tax—a(u—3)y+a(pu+i)2 (24k) Ba Il
Bss = (u+3)ai+(yat+i)atiay = a(za+3) X+a(ya+3)y+3az2 (24k) Ba Il
B = (stDm—(m-Ymtla =  a(utd)-a(n-3y+lez @iy Ban
Bu = —(a-Dmtitmt = a(a-}xea(ud) ez Q) Bal
2343
Bss = - (24 - %) 311— (:U4 - %) az + = —a (24 - %) X—a (y4 - %) y+ %ai (24k) Ba II
283
By = Ys Az + 25 az = aysy + azs Z (24k) Snl
Bso = —ysas + 25 az = —aysy + azs z (24k) Sn I
Bs: = Ys Az — 25 A3 = aysy — azs Z (24k) Sn I
Bsy = —y5as — 25 ag = —aysy —azs Z (24k) Sn I
Bss = zsaj + ys as = azs X + ays Z (24k) Snl
Bss = 2541 — Ys Az = azsX — ays Z (24k) Sn I



Bss = —z5a1 + ys as = —azs X+ ays 2 (24k) Sn I
Bsg = —z5a; — Y5 ag = —azsX —ays Z (24k) Sn I
Bsr = Ys ar + 25 ap = ays X +azs § (24k) Sn I
Bss = —Ysai + 25 ag = —ays X+ az; y (24k) Sn 1
Bso = Ys ar — 25 az = aysX —azy (24k) Sn I
Beo = —Ysar — 25 ap = —aysX —azs § (24k) Sn I
Bo = (prdatim-(s-ba - alpeh)redesoa(s-ha @K S
B2 = —(ys—3) a1+ say — = —a(ys—3) X+ iay—a(zs—3) 2 (24k) Sn 1
(25— 3) as
Bes = (ys+3)ai+iar+(z+3)a; = alys+3) x+2ay+a(zs+3)2 (24k) Sn
Bgs = —(ys—3) a1+ 2as+ = —a(ys—3) X+ 3iay+a(zx+i)2 (24k) Sn I
(o4 1) 2
Bes = sai+(zm+35)a—(y5—3)a = saX+a(s+g)y—a(ys—3)2 (24k) Sn1
Bgs = sai+(zs+3)a+(ys+35)as = sak+a(z+3)y+alys+3)2 (24k) Sn I
Bgr = %al—(zk:,f%) azf(y5f%) ag = %ai—a(z57%)yfa(y5f%)2 (24k) Sn I
Bes = sa1—(s5—3)as+(y5+3) a3 = lax—a(ss—3)y+a(ys+3) 2 (24k) Sn I
Bgo = (Zs—f-%) al+(y5+%) 32-&-%33 = a(2’5+%)i+a(y5+%)y+%ai (24k) Sn I
Bro — (s+dm—(n-bmeia -  alnrh)r-als-iytier @& Sl
B o= ~(-Dat@thet = cals-Drtelrdyiles @K s
243
B = —(s-dm-(n-dmt - ls-dx-aln-pyeis @ s
233
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