a-BagGaigonsg Clathrate Structure:
A4B4C6D13_clb54 217 _c_c_d_ag-001
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Prototype BasGagSnis

AFLOW prototype label A4B4C6D13_cI54_217_c_c_d_ag-001
Pearson symbol cl54

Space group number 217

Space group symbol I43m

AFLOW prototype command aflow --proto=A4B4C6D13_cI54_217_c_c_d_ag-001
-Tparams=a, T2, T3, Ts, 25

Other compounds with this structure
BagGamGego

e There is a considerable amount of disorder in this system:
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The (2a) site is 84.2% tin and 15.8% gallium. We label it Sn.
— The first (8c) site is pure barium, labeled Ba.
— The second (8¢) site is 76.6% gallium and 23.4% tin, and is labeled Ga.

— The (12d) site is 81.60% tin and 18.4% gallium. We label this as germanium, Ge, since that is another possible
component of this compound and to avoid confusion with the other tin/gallium sites.

— The (24g) site is 68.6% gallium and 31.4% tin, and is labeled Sn.

e The occupation of each of the Sn/Ga sites can be varied during crystal growth, and controls the semiconducting behavior
of the sample (Avila, 2006).

e (Aliva, 2008) showed that this compound also exists as -BagGaiSnsg, another clathrate structure.

Body-centered Cubic primitive vectors

a; = —jaX+3ay+3az
a; = gaX—iay+3az
ag = %ai—i—%ay—%ai
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Sn I
B, = 2x9 a1 + 220 ag + 219 as = axo X+ axrey + axo (8¢) Bal
B; = —2x5 as = —axoX —arey + axoZ (8c) Bal
B, = —2x9 as = —azra X+ axrey — axs Z (8c) Bal
Bs; = —2x9 a; = are X — arsy — axs Z (8¢) Bal
Bsg = 2x3 a1 + 2x3as + 2r3 a3 = ax3X +axrsy + axrsz (8¢) Gal
B, = —2x3 a3 = —ar3X —ax3y + axr3 z (8c) Gal
Bs = —2x3as = —azr3X +ar3y — axr3z (8c) Gal
By = —2x3 a; = ar3X —ar3y — axs Z (8¢) Gal
B = %al +%a2+%ag = iai—{—%ay (12d) Gel
Bi1 = %al—l—%ag—i—%ag = iai—l—%ai (12d) Gel
B, = Saj+iay+tag = 103+ az (12d) Gel
Bz = %al +%a2+%a3 = %ai+%a§r (12d) Gel
B = ial +%a2+%ag = %ai—i—%ai (12d) Gel
Bis %al—k%ag—i—%ag = %ay—i—iai (12d) Gel
Bis = (x5 + 25) a1 + (x5 + 25) as + = arsX +arsy + azs Z (24g) Sn II
2xs ag
Bir = —(z5—25) a1 — (x5 —25) aa — = —azrsX —axsy + azs z (24g) Sn II
2xs5 as
Bis = (x5 — 2z5) a1 — (x5 + 25) Az = —azrs X+ axsy — azs (24g) Sn II
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