Siyg Clathrate Structure:
A_cP46_223_cik-001

This structure originally had the label A_cP46_223_dik. Calls to that address will be redirected here.

Cite this page as: M. J. Mehl, D. Hicks, C. Toher, O. Levy, R. M. Hanson, G. Hart, and S. Curtarolo, The AFLOW Library of Crystallo-
graphic Prototypes: Part 1, Comput. Mater. Sci. 136, S1-828 (2017). doi: [10.1016/j.commatsci.2017.01.017|

|https://aflow.org/p/VFEB|

|https://aflow.org/p/A_cP46_223_cik-001|

Prototype Si

AFLOW prototype label A _cP46_223 _cik-001
Mineral name clathrate

ICSD none

Pearson symbol cP46

Space group number 223

Space group symbol Pm3n

AFLOW prototype command aflow —-proto=A_cP46_223_cik-001
—Tparams=a, T2, Y3, 23

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 are
proposed “pure” silicon clathrate structures.


http://dx.doi.org/10.1016/j.commatsci.2017.01.017
https://aflow.org/p/VFEB
https://aflow.org/p/A_cP46_223_cik-001
https://aflow.org/p/A_cF136_227_aeg-001

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

Cly-10H20 (ICSD 29340) have similar positions to the chlorine atoms in this structure.

Simple Cubic primitive vectors

a; = aX
as = ay
ag = az
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = Ta;+3a; = lax+ a2 (6¢) Sil
B, = 3a)+4ag = Sax+ a2 (6¢) Sil
B; = %al —l—%ag = %ai—&—iay (6¢) Sil
B, = fa;+ 2 ay = saX+3ay (6¢) Sil
Bs = fas+ jag = 309+ a2 (6¢) Sil
B = l1as+ 3a; = lay+3az (6¢) Si I
B~ Toay + Tpas + xo as = are X + axo y + axs Z (161) SiII
Bsg = —Tpa] — Ty ay + To as = —aro X —ars y + axs Z (161) SiIl
By = —Zoaj + Toag — o a3 = —axoX+arey —axo (161) Si Il
Bio = Toa; — Topay — To as = axoX —aroy — axsZ (161) Si Il
Bi1 = ($2+%) al—l—(scg—i—%) ap — = a(xg—&—%) i+a(x2+%)y—a(x2—%)i (161) SiII
(o2 1)
Biz = —(m2—3)ar—(r2—3)aa— = —a(zs—3)X—a(z2— %)y — (161) Si Il
$2—%)a3 a(a:z—% Z
Bz = (za+3) a1 — (22— 1) as + = a(za+3)%—a(z2— L) y+a(za+3)2 (161) Sill
(w2+3) a3
By = —(m2—-3)a+(z2+3)a+ = —a(z— %) X+a(z2+3) g+ (16i) Si 11
(o2 + 1) (a2t 3) 2
By = —Tpa] — Tyay — Tp as = —aroX —axe§y — ars Z (161) SiIl
B = Toay + Toas — Toas = axo X+ arey — axoZ (161) SiII
By = Toa) — Toas + T as = axoX —axroy + axrs Z (161) Si I
Bis = —T9ay + xgay + xo as = —aroX +axey + axs Z (161) SiII
By = —(m2—3)ar—(s2—3)ax+ = —a(zy—3)X—a(z2—3) 9+ (161) Si Il
(w2 +3) as a(r2+3) 2
B2 = (:c2+%) a1+(:c2+%) as + = a(x2+%) )“c+a(:r2+%)y+a(:cg+%)2 (161) Si 1T
(w2+3) a3



Bu = ~(m-Hat@mida- =  alm-}xta@mil)y- a6) osim

2
(22~ 1) (2} 2
Bo2 = (z2+3) a1 — (z2— 3) as — = a(za+3)%—a(za—2)y—a(z2-3)2 (161) Sill
(02— 1)
Bos = Y3 as + 23 as = ay3y + az3 z (24k) Si III
Boy = —ysas + 23 as = —aysy +azsz (24k) Si III
Bos = Y3 as — 23 a3 = aysy — az3 z (24k) Si I1I
Bog = —ysag — z3as = —aysy — az3 z (24k) Si ITI
Bor = zzay + ys3 as = azzX + ays z (24k) Si III
Bos = zz3a; — ys as = azz3X —aysz (24k) Si III
Boy = —zgaj +ysas = —az3 X+ ays z (24k) Si I1I
Bso = —zza; — yszas = —az3X —ays Z (24k) Si 11T
B3, = ysaj + 23 ag = ays X+ az3y (24k) Si III
B3, = —ysza; + 23 as = —aysX +az3y (24k) Si III
B3 = ysa] — z3as = aysX —az3y (24k) Si 111
Bsy, = —ysa; — 23 a = —ays X —az3§ (24k) Si 11T
Bss = (y3+3)ar+sas—(:3—3) a3 = a(ys+3) X+ 3ay—a(zs—3) 2 (24k) Si 111
Bss = —(ys—3) a1+ Ltar— = —a(ys—3)%x+iay—a(z—13)2 (24k) Si 1
(2 = 3) as
Bsr = (ys+3)ar+iar+(z+3)a = alys+3) X+ 2ay+a(zs+3)2 (24k) Si III
Bss = —(y3—3) a1+ sas+ = —a(ys— 1) X+3ay+a(zs+3)2 (24k) Si 111
(24 1) g
Bsg = fai+(s+3)a—(i3—3)a; = sak+a(zs+3)y—alys—3)2 (24k) Si 111
Bso = Sai+(ss+3)a+(ys+3)as = lax+a(s+i)y+a(ys+3)2 (24k) Si 11
By = fai—(s3—3)a—(y3—3) a3 = lax—a(s—3)y—a(ys—3) 2 (24k) Si III
By = ja—(—3)a+(ys+3)as = tax—a(s—3)y+a(ys+3) 2 (24k) Si 111
Bas = (s+3)ai+(yz+i)at+ia; = a(zs+1i)X+a(ys+3) 9+ 3a2 (24k) Si 111
Bu = (m+3)a—(y3—32)a+iay = a(zs+3)x—a(ys—31) g+ 1az (24k) Si III
Bys = —(23-1) ar + (ys+2)ar+ = —a(z—3) X+a(ys+3)y+3az (24k) Si I11
243
By = —(23—3) 311— (ys—3) aa+ = —a (23 — %) X—a(ys—3) 9+ 2az (24k) Si 111
283
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