NayCaSiOy4 (S6¢) Structure:
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e Substitution of small fractions of rare earth elements onto the Ca site can produce photoluminescence.

e This is the crystal structure found by (Barth, 1932). The coordinates on p. 159 of (Hermann, 1937) are incorrect, as they
do not properly transform Barth and Posnjak’s coordinates in degrees to fractional coordinates. See (Hermann, 1937) pp.
557-8 for the correct coordinates.
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e (Dollase, 1991) found that the SiO4 tetrahedra were orientationally disordered, and that the resulting NayCa(SiO4)
structure took on the Heusler (L1s) structure.

Simple Cubic primitive vectors
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Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = ri1a; +x1a +x1as = ariX+ar1y +axr,z (4&) Cal
B, = 7(5517%) a; —x1as + = fa(:clf%)i(fa:vlera(ler%)Z (4a) Cal
(o1 + 1) a0
B; = —mlal—l—(a:l—l—%) as — = —awli—l—a(xl—l—%) &—a(xl—%) Z (4a) Cal
(1 1)
B, = (x1—|—%) al—(xl—%) a—riag = a(xl—&—%) fc—a(xl—%) y—axiZ (4a) Cal
B5 = To A + Toag + o as = axro b'e + axo y + axo Z (48,) Na I
B = —(z2—3) a1 —zoar + = —a(zs— )X —azey+a(za+3)2 (4a) Na I
(02 + 1) 2
B, = —Igal—l-(l‘g—i-%) as — = —axgi—l—a(xg—i—%)y—a(az —%)i (4a) Nal
(22— 3) as
Bs = (z2+i)a—(22—1) ax—a2a3 = a(za+i)x—a(za— 1)y —az2 (4a) Na I
By = r3a; + r3as + r3a3 = ar3 X+ axr3y + axs Z (4a) Na II
B = —(1‘3—%) a; —r3as + = —a(xg—%) i—axgy—l—a(xg—ké) Z (4a) Na II
(e5+ 1)
Bi1 = —1‘33.1—1-(1‘34-%) as — = —angc—l—a(a:g—l—%) S’—a(.]?g— %) Z (43) Na II
(02— 1) o
B12 = (:ZJ3+%) al—(xg— %) Az —T3as = a(a:3+%) )A(*a(ngé) yfaxgi (4&) Na II
Bz = T4a1 + T480 + 1483 = axsX+axrsy +axy (4a) Ol
B4 = —(x;;—%) a; — T4ag + = —a(m—%)&—am&—i—a(u—i—%)i (4a) (0N
($4 + %) as
Bis = —$4a1+(.734+%) as — = —ax4§<+a(x4+%) Sf—a(a:;;—%) Z (4a) Ol
(- 1)
Bie = (za+3)ai—(z4a—3) ar—z4a3 = a(za+3)k—a(za—3) §—azs2 (4a) Ol
Bir = ZTsaj + x5az + x5 ag = ars X + axrs ¥ + ars 2 (4a) Sil
Bigs = —(.%‘5—%) a; — rsaz + = —a(%—%)&—axg&—i—a(%—i—%)i (43) Sil
(.135 + %) as
Bis = —z5a; + (25 + 1) as — = —azsX+a(zs+3)y—alzs—3)2 (4a) Sil

(5 - 3) 2
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B20 = ($5+%) alf(xg)*%) Ao — Ty As = a(a:5+%) )‘(—a(xs—%) yfaxsi (48,) Sil

By, = Tgai + yYgas + 2¢ as = axeX +ayey + azg Z (12Db) O1II

B = —(:CG—%> a; — ygas + = —a(xa—%) &—ay69+a(z6+%) Z (12b) O1II
(26 + %) as

B = —zgag + (yﬁ + %) as — = —axgX+a (yﬁ + %) y—a (z6 — %) Z (12b) OlII
(26 —3) as

Boy = (:v6+%) alf(yﬁf%) as—z2gag = a(x6+%) )“(fa(yf;f%) y—azi (12b) OlII

By = zgay + Tgas + yg as = azg X+ axgy + aye 2 (12Db) O1II

Bog = (z6+%) al—(xg—%) a,—ygasy = a(zﬁ—i—%) fc—a(xg—%) ¥ — aye (12b) O1II

By = — (26— %) a1 —weas + = —a(z—3)X—arsy+a(ys+3) 2 (12b) oIl
(6 + 3) as

Baos = —zga1 + (z6 + 3) as — = —azgX+a(ze+3)y—alys—1) 2 (12b) oIl
(96— 3) as

By = Ye a1 + 26 Az + Tg as = ayeX +azgy + argz (12b) O1II

B3y = —ygai + (z6—|—%) ap; — = —aygfc—&—a(zﬁ—!—%) y—a(xﬁ— %) Z (12b) O1II
(w6 — 3) as

B3, = (y6+%) a.l*(Zﬁ*%) ar—rTgaz = a(y6+%) )27a(267%) ¥ —axgZ (12b) OlII

Bs, = —(y6—3) a1 — 2@z + = —a(ys—3)X—azy+a(ve+1i)2 (12b) ol
(w6 +3) as
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