Siyg Clathrate Structure:
A_cP46_223_cik-001

This structure previously used the label(s) A_cP46_223_dik. Calls to these addresses will be redirected here.
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Prototype Si

AFLOW prototype label A _cP46_223 _cik-001
Mineral name clathrate

Pearson symbol cP46

Space group number 223

Space group symbol Pm3n

AFLOW prototype command aflow --proto=A_cP46_223_cik-001
--params=a, T2, Y3, 23
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e Silicon clathrates are open structures of pentagonal dodecahedra connected so that all of the silicon atoms have sp3
bonding. In nature these structures are stabilized by alkali impurity atoms. This structure and the Siz4 structure are
proposed “pure” silicon clathrate structures.

e For more information about these structures and their possible stability, see (Adams, 1994).

e This is a theoretical description of a possible silicon clathrate crystal. (Pauling, 1952) showed that the oxygen atoms in
Clz-10H20 (ICSD 29340) have similar positions to the chlorine atoms in this structure.

Simple Cubic primitive vectors

al
e
a; = ax
az = ay
ag = az
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = %al —l—%ag = iak—i— %ai (6¢) Sil
B, = 3a;+ 3 ag = Sa%+ taz (6¢) Sil
B; = fa+ tas = jaX+tay (6¢) Sil
B, = la;+3a = lax+ 3ay (6¢) Sil
B; = %ag—l—iag = 1ay—i— zaz (6¢) Sil
B = 1as+2ag = tay+3az (6¢) Sil
B, = Toay + Toas + a0 as = axo X+ axrey + axo (161) Si Il
Bsg = —Zoa] — Toas + o a3 = —axoX —arey +axoZ (161) SiII
By = —T9a] + rgay — xp as = —aro X+ axey — ars Z (161) SiII
B = Tga; — Tpay — To as = axoX — aroy — axo Z (161) SiII
By, = (za+3) ar+ (z2+3) a2 — = a(za+3) %+ta(ra+i)y—a(za—13)2 (161) SilI
(z2 — 3) a3
B = - (mg — l) a; — (1’2 — %) ag— = —a (1’2 — %) X—a (x2 — %) y— (161) SiIT
(1‘2—5)33 a(xg—% z
Bis = (z243)a—(r2—3)a+ = a(r2+3)X—a(ra—3)9+a(z2+3) (161) Si 11
(w2+3) as
By = f(ng%) a; + 9:2+%) a+ = fa(ng%)f(Jra(ngr%)er (161) Si 1T
(w2+3) a3 a(r2+3) 2
By = —Zoa] — Toag — To A3 = —axoX —arey —axo Z (161) SiII
Big Toay + Tpay — xo as = ars X + axey — axs Z (161) SiII
By = Tga; — Tpag + To as = aroX —ars y + arq Z (161) SiIl
Bis = —T9ajy + xgay + a0 as = —axoX+arey +axoz (161) SiII
Bis = —(m2-3)a—(z2-3)a+ = —a(z2—3)%X—a (x2 -3) ¥+ (161) Si 11
(z2+3) as a(ez+3)2
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By = (w243 ar+(zm+3)a+ = a(za+i)gta(a+3)yta(z+3)z  (161) SilI

(12 + 1) a0
Bu - —(n-Ya+(etda- -  —afm-hita(mtdy-  @6) s
(2 ) o HESE
Boy = (:cg—i—%) al—(scg—%) as — = a(xg—&—%)&—a(xg—%)y—a(xg—%)i (161) Si IT
(o2 1) 2
B2 = Ysaz + 23 a3 = aysy + az3 2 (24k) Si III
Bay = —Ysas + zzas = —aysy +az3z (24k) Si I
Bas = Ysas — z3 ag = aysy —az3z (24k) SiIII
B2 = —Yyzaz — z3as = —ay3y —az3z (24k) Si I
By, = zza; + ys as = azz3 X + ays z (24k) Si III
Bos = zz3a; — ys az = azz3 X — ays (24k) Si I1I
Bay = —zza; +yszag = —az3 X+ ays z (24k) Si IIT
B3, = —z3a; —y3as = —az3X — ay3 Z (24k) Si 111
Bs: = ysai + 23 az = aysX + az3§ (24k) Si I
Bs: = —Yyzai + z3ap = —aysX +azy (24k) Silll
Bs; = Ysar — z3 ag = aysX —azzy (24k) Si Il
B3y = —Yyza; — zzap = —ayz3X —azzy (24k) Si TII
Bss = (pz+i)ai+iar—(—1%)a = alys+3) x+2ay—a(z—3) 2 (24k) Si 111
Bss = —(y3—3) a1+ 2ar— = —a(ys—2)X+32ay—a(z—13)2 (24k) Si T
(23— 3)
B, = (yg—i—%) al—i—%ag—i—(zg—l—%) ag = a(yg—i—%) §<+%ay+a(23+%) Z (24k) Si 111
Bss = —(y3—3) a1+ sar+ = —a(ys—3) X+ iay+a(es+3)2 (24k) Si IIT
(23 +3) as
Bsg = jai+(m+3)a—(y3—3)as = saX+a(znt+3)y—alys—3)2 (24k) St
B = dmt(atDmtlntdn - daxte(aedgeelmedz  (E) s
By = jai—(—3)a—(y3—3) a3 = tax—a(x—3)y—a(ys—3) 2 (24k) Si IIT
Bu = dm-(a-Dattdm = Jax-a(a-Dytelmrdz (&) s
B = (+dmt(ned)mtda - alntdxeapel) sl @) S
Bu = (s+da-(n-dmtbn = alstdi-alm-by+ler @K s
Bss = —(:3-3) a + (ys+3)az+ = —a(z—3)X+a(ys+3) 9+ 3a2 (24k) Si 111
283
Bs = —(:3—1) a — (ys— %) ax+ = —a(z—3)%x—a(ys—3) §+3az (24k) Si III
243
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