Hexagonal a-CasSi0,4 Structure:
A3B12C_hP32.194 af 2k ¢-001
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Prototype Cag04Si

AFLOW prototype label A3B12C_hP32.194_af 2k_c-001
ICSD 82998

Pearson symbol hP32

Space group number 194

Space group symbol P63 /mmc

AFLOW prototype command  aflow --proto=A3B12C_hP32_194_af_2k_c-001
--params=a, c/a, 23, T4, 24, Ts, 25

e (CaySi0, exists in a variety of structures (Mumme, 1996; Yamnova, 2011):

— hexagonal a-CaySi0Oy, stable above 1445°C. There is some dispute as to whether this occurs in a
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* {trigonal, space group P3ml #164 structure or a

* disordered hexagonal, space group P63/mmc #194 structure, as shown here.

orthorhombic af’-CasSiOy4), stable in the range 1160 — 1425°C,
orthorhombic oy ’-CasSiOy, stable in the range 690 — 1160°C,

— monoclinic $-CasSiOy4, stable in the range 500 — 690°C and found in nature as the metastable mineral larnite, and

— 7-CaySi0y, stable below 500°C, in the olivine (S1s5) structure.

e There is considerable disorder in this structure: the Ca-1I (4f) site is half-filled, and both the oxygen sites are 1/3 filled.

Presumably this means that four oxygen atoms surround each silicon atom.

Hexagonal primitive vectors

a; = %af{ — ?ay
ag = %a}“{ + @ay
ag = cZz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Cal
B, = 1 ag = scz (2a) Cal
By = %al—i—%z@—i—%ag, = %afc—k ?ay+ici (2¢) Sil
B, = %a1+%a2+%a3 = %afcfgayqtﬁci (2¢) Sil
By = %a1+§ag+23a3 = %afc—&—TgaA—i—cz;:,i (4f) Ca Il
Bs = Zay+lagt (m+1)ay = lag—Bagte(z+1)2 (4f) Ca II
B; = 2a;+1ay — 2323 = jak— Yday —cz2 (4f) Ca Il
Bgs = %314*%&27(237%) as %a)‘(Jr %ayfc(z\gf%) Z (4f) Ca II
By = Tya; + 224 a3 + 24 ag = %ami—&— V3, arsy +cz4Z (12k) Ol
Bio = —2r48] — T489 + 2423 = —Saxy X+ Bava § + cza 2 (12k) 01
B = Tqa) — XTga9 + 2443 = —V3axsy + cz4 Z (12k) Ol
B, = —z4a; — 2x4a9 + (24 + %) as = —5ary X — i axsy +c (24 + ) (12k) Ol
Bis 2rx4a1 + T4a9 + (24 + %) as = %amx — fax4y +c (Z4 + ) (12k) OI
By = —T4a; +x4a0 + (z4 + %) as = V3ax,§ + ¢ (24 + 5) Z (12k) Ol
Bis = 2z4a1 + T4a9 — 24 A3 = %CLI4 X — §QI4 Y —cz42 (12k) Ol
Big = —r4a1 — 2x4a9 — 24 a3 = —%am X — ?am Y —cz42 (12k) Ol
By = —x4a1 + x4a9 — 24 a3 = V3az,§ — cza z (12k) (O]
Bis = —2x4a] — T4 a9 — (24 — %) as = ‘gam4x—|— Lamy —c (z4 — %) Z (12k) Ol
By = T4a; + 2z4a9 — (2,’4* %) as = g’ax4x+£ax4y70(24f %) Z (12k) Ol
By = Tad] — Tadg — (z4 — %) as —V3az,§ —c (24 — l) Z (12k) Ol
By = Tsa; + 2x5 as + 25 as = ga:lc5 X+ ‘faac5 V+czz (12k) O1II
By, = —2x5a; — x5 as + 25 as = —%a$5 X+ %axg, y+czz (12k) O1II
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Bos = Tsa, — Tsag + 25 as = —V3axsy + cz5 2 (12k) oIl
Boy = —r5a; — 2x5as + (z5 + %) as = —%axm‘( - @a:@& +c (25 + %) Z (12k) OlII
Bos = 2r5a; + T5as + (25 + %) as = %aws X — @axs y+ec (25 + %) Z (12k) O1II
By = —w5a; +xsax + (25 + 3) as = V3azs§ +c(z5+3) 2 (12k) on
Bor = 2x5a; + Ts5as — 25 as = %ax5 X — @am Y —cz52 (12k) OlII
Bos = —Tsa; — 2x5as — 25 ag = —%G,ZL'5 X — @axg, Yy —cz52 (12k) O1II
Boy = —T5a; + T5ax — z5as = V3axs§ — cz5 2 (12k) O1II
B3 = —2r5a; — T5as — (z5 — %) as = —%a%fc + @a%y —c (2’5 — %) Z (12k) O1II
B3, = Tsa; + 2xsas — (25 — %) as = %CLSC5 X+ @a% y—c (25 — %) Z (12k) OlII
Bs, = Tsa] — Tsag — (25 — %) as = —V3azs§y —c (z — %) Z (12k) O1II
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