Sillimanite (AlySiO5, S03) Structure:
A2B5C_0P32.62_ac_3cd_c-001

This structure originally had the label A2B5C_oP32_62_bc_3cd_c. Calls to that address will be redirected here.
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Prototype Al,O55i1

AFLOW prototype label A2B5C_0P32.62_ac_3cd_c-001
Strukturbericht designation S03

Mineral name sillimanite

ICSD 85200

Pearson symbol oP32

Space group number 62

Space group symbol Pnma

AFLOW prototype command aflow --proto=A2B5C_oP32_62_ac_3cd_c-001
—~params=a, b/aa C/a7 T2, 22,T3,23,T4,24,T5,25,L6,26,L7,Y7, 27

e Three crystal polymorphs of Al;SiO5 have been characterized, all with Al octahedra and chains of edge-sharing SiOg
tetrahedra:

— kyanite (S50;), space group P1 #2,
— landalusite (50s), space group Pnnm #58, and
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— sillimanite (S0s3), space group Pnma #62| (this structure).

e We use the ambient pressure data of (Yang, 1997).

e (Yang, 1997) give the Wyckoff positions in the Pbnm setting of space group #62. We use FINDSYM to transform this to
the standard Pnma setting. This involves a rotation of the principle axes and a shift of the set of aluminum atoms from
the (4a) to the (4b) Wyckoff position.

e (Hermann, 1937) defined this as S03, but also listed it as H55 in the index.

Simple Orthorhombic primitive vectors

a; = ax
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (4a) AlT
B, = l1a;+1a; = lax+ ez (4a) All
B; = 1ay = iby (4a) AlT
By = fai+iar+iag = TaX+ by + 3c2 (4a) Al
Bs = z2a1+%a2+22a3 = ax2>‘<+ib§/+czg2 (4¢) Al Il
B = —(z2—3) ar+3ar+ = —a(z— ) %X+ 3by+c(zn+3)2 (4c) Alll
(22 +3) as
B = —xoag + % ar — zp a3 = —axo X + %by —czZ (4c) Al Tl
Bs = (x2—|—%) al—l—iag—(zQ—%) az = a(m—l—%)&—!—%by—c(zg—%)i (4c) Al Tl
By = z3a1+%a2+23a3 = afﬂgf{+%by+0232 (4c) (OB
Bio = —(z3—3) ar+3a+ = —a(z3—3) %X+ 3by+c(z+3)2 (4c) 01l
(,23 + %) as
Bi1 = —x3a; + %ag — 23 a3 = —ax3X + %by —c23% (4c) 01
Bz = (z3+3)ai+iax—(—3)a; = a(zs+3) x+309—c(z—3) 2 (4c) Ol
Bz = m4a1+%a2+z4a3 = ax45(+%by+cz42 (4¢) O1I1
By = —(za—3) ar+3a+ = —a(zs—3) %+ 3by+c(zu+3)2 (4c) on
(14 1) g
Bis = —z4a; + Sa; — 24 a3 = —azs X+ 30§ — 24 2 (4c) oIl
Big = (1:4—#%) a1—|—%a2—(z4—%) az = a(u—k%)&—kiby—c(z‘;—%)i (4¢) OlII
By = Tsag + ia2+z5 as = axsX + %by+cz52 (4¢) O III
Bis = —(.%‘5—%) al—&—%ag—&— = —a(%—%)i—i—%by—i—c(%—i—%)i (4c) O III
(25 + %) as
By = —w5a1 + 3 a; — 25 a3 = —azs X+ 3b§ — cz5 2 (4c) O III
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Bao = (z5+3)aitia—(-3%)a = a(zs+3) &+3by—c(es— 1) 2 (4c) O III

By, = $631+%32+2633 = a.’E(;)A(-I-iby-i-CZGZ (4c) S1I

By = —(zs— 1) ar+2ay + = —a(v6—3) X+ 30y +c(26+3) 2 (4c) ST
(s0 4 ) g

Baz = —xgag + %ag — 2¢ a3 = —axgX + %by —cz6 7 (4¢) SI

Bas = (zs+3)aititar—(x—3%)a = a(ze+3) X+3b9—c(26— 1) 2 (4c) S1

By = r7ay + yras + z7as = ax7 X +by; ¥ + cz7 (8d) o1V

B2 = — (27— 3) a1 —yrag + = —a(rr—3) X—byry+c(zr+3) 2 (8d) o
(274 3) a3

By = —zra; + (y7 + %) as — z7as = —ar7X+0b (y7 + %) V—czi (8d) o1V

Baog = (z7+3) a1 — (yr—3) a2 — = a(zr+3)x-byr—3)y—c(xr—13%) 2 (8d) (ONAY
27— 5) as

Boy = —x7a; —yras — zras = —ax7X —by;y —czr 2 (8d) o1V

Bso = (z7+3)aityras—(zr—3)a; = arr+35) R+byr§ —c(zr—3) 2 (8d) o

B3, = z7a; — (yr — 3) as + 27 a3 = arrx—b(yr — 3) 9+ i (8d) o1V

Bsgz = —(zr—3)ai+(yr+3)a+ = —a(zr—3)%+b(yr+3)9+c(zr+3)2 (8d) (ONAY
(274 3) a3
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