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Prototype Cag04Si

AFLOW prototype label A4B8C_oP52.62_2d_4d _c-001
ICSD 82997

Pearson symbol oP52

Space group number 62

Space group symbol Pnma

AFLOW prototype command aflow —--proto=A4B8C_oP52_62_2d_4d_c-001
—~params=a, b/a7 C/CL, T1,21,%2,Y2,22,T3,Y3,23,T4,Y4,24,T5,Ys5,25, L6, Y6, 26, L7, YT,
27

Other compounds with this structure
SI‘QSiO4

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

* |trigonal, space group P3m1l #164|structure or a
* disordered hexagonal, space group P63/mmc #194 structure.

— lorthorhombic ag’-CagSiOy (this structure), stable in the range 1160 — 1425°C,
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— orthorhombic aj,’-CasSiO4, 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 (S1s) structure.

e We use the neutron scattering data of (Mumme, 1996) taken at 1250°C. Their refinement of the data requires that all of

the calcium and oxygen sites are only half filled, i.e., only site of each Ca-Ca and O-O pair in the diagram is filled at any
given time.

Simple Orthorhombic primitive vectors

a; = ax
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = xlal—i—iag—i—zlag = axli—i—%by—i—czli (4¢) Sil
B, = —(xl—%) al—&—%ag—&— = —a(xl—%)fc—i—%by—i—c(zl—i—%)i (4c) Sil
(214 3) as
B; = —xa; + % as — z1 as = —ar1 X+ %by —c2 2 (4¢) Sil
By = (mi+3)a+tia—(sa1—3)a; = a(zi+3) &k+3b9—c(a1—13) 2 (4c) Sil
By = Toay + yoas + 20 as = axs X+ bys ¥ + cz0 Z (8d) Cal
Bg = — (w2 —3) a1 —yoaz + = —a(wy—3) X —by2y+c(z2+3) 2 (8d) Cal
(12 + 1) g
B, = —zoar+ (y2+3) a2 — a3 = —azaX+b(y2+3) §— 2 (8d) Cal
Bsg = (xg—l—%)al—(yg—%)ag— = a(xg—i—%))“(—b(yg—%)y—c(@—%)i (8d) Cal
(22— 3) as
By = —Tpay — ygas — 22 A3 = —azxo X —bys ¥ — c29 % (8d) Cal
Bio = (a:2—|—%) a1+y2a2—(22—%> ag = a(xg—&—%) f(—l—bygy—c(zQ—%) Z (8d) Cal
By = Toa; — (y2 - %) as + 2o a3 = azg)“(fb(yg — %) V+cniz (8d) Cal
Biz = —(za—3)ai+(y2+3)as+ = —a(za—3)%+b(yat3)I+c(za+3)2 (8d) Cal
(22 +3) as
Bz = rzaj +yszas + 23 a3 = ar3X +bysy + cz3 2 (8d) Ca Il
Bis = —(Z‘g—%) a; —ysag + = —a($3—%)i—by3$’+c(23+%) Z (8d) Ca II
(23+3) a3
By = —z3a; + (y3 + %) as — zzag = —ax3X—+0b (y3 + %) ¥ —cz32 (8d) Ca Il
Bis = (zs+ar—(ys—2a— = a(zs+3)x—bys—3)F—c(s—1%)2 (8d) Ca II
(s 1) o
By = —r3a; —yzas — 23 as = —ar3X —bysy —cz37% (8d) Ca II
Bis = (z3+3)aitysaz—(z3—3)as = a(rs+3) K+bysy —c(zs—3) 2 (8d) Ca II
By = T3a; — (y3 — %) as + z3 ag = angc—b(y — %) V+czz (8d) Ca II
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By = - (:1:3 — %) a; + (yg + %) a+ = -—a (xg — %) X+b (yg + %) y+c (23 + %) Z (8d) Ca II

(o 1) a0

By = Tga) + ygas + 243 = axs X +bys ¥+ cz4 (8d) Ol

By = —($4—%> a; —ygas + = —a(x4—%)ﬁ—by45’+c(24+%)i (8d) OI
(24 + %) as

B23 = —T4 Qg + (y4 + %) ag — zZ4 A3 = —aa:4§< + b (y4 + %) y — 8242 (Sd) O I

Bu = (tda-(u-Da- = alathEbbu-Di-cla-Pa G0 01
zZ4 — 3 as

By = —r4a) —Ysas — z4 a3 = —ax X —bysy —cz4 2 (8d) Ol

B = (za4+3) aityar—(—3)az = a(zs+3) X+bpuy—c(za—13) 2 (8d) Ol

Byr = x4al—(y —%) as + 24 a3 = aufc—b(y —%)y+cz42 (8d) Ol

Bes = —(mu—3)ai+(a+t3)as+ = —a(@a—3)%+b(a+3)9+c(au+i)z (8d) 01
(o 1) a0

By = Tsap + ysas + 25 as = ars X + bys y + cz5 Z (8d) O1II

B3y = —(1‘5—%) a; —Ysag + = —a(x5—é)k—by5y+c(25+%)i (8d) O1II
(25 + 3) as

B31 = —Tsa] + (y5 + %) Az — Zsas = —ars X+b (ys + %) y — CZ5 Z (8d) O1II

Bs, = ($5+%)a1—(y—%)a2— = a(;vg,—i—é)x—b(yg,—%)y—c(z—i)z (8d) O1II
z5 — 3 as

B33 = —T5a] —Ysay — Zas = —Qals X — by5 y — CZ5 Z (Sd) OII

B34 = (.7354—%) a1+y5a2—(25—%) as = CI,($5+%) fc+by5y—c(25— %) Z (8d) OlII

Bss = z5a; — (ys — 3) a2 + 25 a3 = arsX—b(ys — 3) § +cz (8d) O1I

Bsg = —(zs—3)ai+(ys+3)as+ = —a(zs—3)%+b(ys+3)I+c(z+3)2 (8d) on
(154 1) 2

B3y = Teal + Yg a2 + 2 as = axgX +bysy + cz6 2 (8d) O III

B3s = —(1‘6—%) a1—y6a2+ = —CL(CCG—%))’\(—byGy—FC(ZG—F%) Z (8d) O III
(2’6 + %) as

B3y = —zga + (Y6 + 3) a2 — z6 a3 = —azeX+b(ys+ 3) § — cz6 2 (8d) O III

By = (x(;—&—%)al—(yﬁ—%)ag— = a(scg—i—%)i—b(yg—%)y—c(zﬁ—%)i (8d) O III
26 — 3) as

B41 = —TgaAl — Yg A2 — Zg A3 = —QaTg X — by6 y — CZg Z (Sd) O III

B42 = (‘Tﬁ‘i’%) a1+y6a2—(zﬁf%) as = a(x6+%) i+by6y76(267 %) Z (8d) O III

Bus = x6a1—(y —%) as + zg as = a;vgfc—b(y —%)y—i—czgi (8d) O III

By = — (1‘6 — %) a; + (yG + %) as + = —a (.TG — %) X+b (yG + %) y+c (26 + %) Z (Sd) O III
(26 + %) as

B45 = T7ay + yr ao —+ Z7as = CLJ?7)A( —+ by7§f —+ 6272 (8d) O IV

B4 = — (27— 3)ar —yras + = —a(zr— ) X —byry+c(an+3)2 (8d) 01V
(2’7 -+ %) as

Bur = —zra + (y7 + %) as — zyas = —ax7X+0b (y7 + %) Yy —czr2 (8d) o1V

Bss = (w—&—%)al—(y—%)ag— = a(aw—i—%)fc—b(y—%)y—c(z—%)i (8d) o1V
z7 — 5 as

By = —rx7a; —yrag — z7as = —ar7X —by; y —czr 2 (8d) (ONAY

Bso = (z7+3) aityras—(2r—3) a3 = a(zr+3) K+byry—c(er—1) 2 (8d) o1V

Bs1 = Tra; — (y7 — %) as + zras = ar7X —b (y7 — %) Y +czrz (8d) o1V



B = (- dat(mihas -

—a(vy—3) R+b(yr+3) §+c(er+3) 2 (8d) o1V
(2’7 + as

D=
~—
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