B-BagGajgonsy Clathrate Structure:
A13B3C8D12 cP72.223 ak_c_1.k-001
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Prototype BasGagSns

AFLOW prototype label A13B3C8D12_cP72_223_ak_c_i_k-001
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
BagGa16Ge30

e There is a considerable amount of disorder in this system:
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— The (2a) site is pure barium and labeled Ba.
— 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; = axX
as = ay
ag = az
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, 0 = 0 (2a) Bal
B, %al—i—%z@—i—%ag, = %ai—k%ay—i—%ai (2a) Bal
Bs ja1+sag = jaX+ az (6¢) Gal
B4 3a;+1aj = 3a%+ a2 (6¢) Gal
Bs fa;+ a = aX+ fay (6¢) Gal
Bs la;+3a = lax+ 3ay (6c) Gal
B~ la)+1a; = lay+taz (6¢) Gal
Bs %ag—i—%ag = %ay—i—%ai (6¢) Gal
By T3a; + T3as + r3as = arsX +ar3y + arsz (161) Gel
Bio —r3a; — r3as + r3as = —arz3X —ar3y + axszz (161) Gel
B —x3a; +x3a9 —xr3a3 = —ax3X+arsy —axszz (161) Ge I
Bis T3a; — T3as — T3 as = arsX —arsy — arsZ (161) Gel
Bis (z3+3) a1 + (z3 + 3) az — = a(zs+3)%+a(zs+3)y—alzs—3)2 (16i) Gel
(w5 — 3) as
Bis f(ng%)alf(x **)agf = fa(x f%)f{—a(ng%)yf (161) Gel
(w5 — 3) as a(rs—3)2
Bis (x3—|—§) al—(:vg—%) as + = a(mg—k%))‘(—a(xg—%)y—&—a(xg—i—%)2 (161) Gel
(z3+3) a3
Bisg —(z3—3) ar+ (z3+3) ax+ = —a(wzz3— %) X+a(zs+3)y+ (161) Gel
(z3+3) ag a(zs+3) 2
Bir —x3a] — r3ag — r3as = —ar3X —ar3y —axr3 (161) Gel
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Bss = zsaj + ys asg = azs X+ ays Z (24k) Sn I
Bsys = zZ5a; — s az = azs X — ays Z (24k) Sn 1
Bss = —zs a1 + Y5 as = —az5 X+ ays Z (24k) Snl
Bsg = —2z5a; — Y5 as = —azsX —ays Z (24k) Sn I
Bsr = Ysar + 25 az = ays X +az; ¥ (24k) Sn I
Bss = —Ys a1 + 25 az = —aysX+azy (24k) Snl
Bsg = Ys a1 — 25 a2 = ays X —azs y (24k) Sn 1
Beo = —Ys5a1 — 25 Az = —aysX —azsy (24k) Sn I
Bo = (nthmtbm-(o-Dm - alprhredes-aa-Hz @) s
Bg: = —(ys—3) a1+ 2ar— = —a(ys—3) X+ 32ay—a(zx—13)2 (24k) Sn I
(o)
Bes = (ys+3)ar+sas+(z+3) a3 = alys+3) X+2ay+a(zs+3)2 (24k) Sn I
Bes = —(ys—3) a1+ 2ar+ = —a(ys—3) x+iay+a(zx+3)2 (24k) Sn I
(25 +3) as
Bes = sai+(ss+3)as—(y5—3)as = lax+a(es+3)y—a(ys—13) 2 (24k) Sn 1
Bes = sai+(s5+3)ar+(ys+3)as = saX+a(z+35)y+a(ys+3) 2 (24k) Sn I
Bgr = %al—(zg—%) ag—(y5—%) ag = %ai—a(%—%)y—a(yg,—%)i (24k) Sn I
Bas — da-(o-Dont(ntda - dex-a(a-Bytaterde @I Sl
Beo = (m+3)ai+(ys+i)az+iaz = a(z+3) %k+a(ys+31) y+ a2 (24k) Sn I
Bro = (orDa-(sDarin = alor)oalp-)yele 0K S
Bri = —(—-13) a11+ (ys+3) a2+ = —a(z—3)%X+a(ys+3) §+3a2 (24k) Snl
243
Brs = —(-1) a — (ys— ) ax+ = —a(z—3)%x—a(ys—3) §+3a2 (24k) Sn 1
243
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