BaMgSiOy4 Structure:
ABC4D_hP42_173_a2b_c_4c_c-001
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Prototype BaMgO,4Si

AFLOW prototype label ABC4D_hP42_173_a2b_c_4c_c-001
ICSD 73776

CCDC 1634532

Pearson symbol hP42

Space group number 173

Space group symbol P63
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AFLOW prototype command aflow --proto=ABC4D_hP42_173_a2b_c_4c_c-001
—~params=a, C/a7 21,22, 23,%4,Y4,24,T5,Y5,25,T6, Y6, 26, L7, Y7, 27, L8, Y8, 28, L9, Y9, 29

Other compounds with this structure
BNaSiOy4, Ba(Ge, Zn)SiO4, BaCoSiO4, BaZnSiO4, CaAl; 04, NaGaSiOy (sodalite), (Nag 7Kg .3GaSiO4, NaZnAsOy4, NaZnPOy,
SI‘A1204

e Even though (Liu, 1993) give the most complete data for BaCoSiOy4, the ICSD selects BaMgSiOy4 as the prototype, and
we follow that.

e We use the neutron powder data for BaMgSiO4 from (Liu, 1993).

e Space group P63 #173 does not specify the origin of the z-axis. We follow (Liu, 1993) and set z; =1/4 for the Ba I site.

Hexagonal primitive vectors

a; = %a}“{ — @ay
ag = %afc + @ay
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = z1 a3 = c21 % (2a) Bal
B, = (z1 + %) as = c (z1 + %) Z (2a) Bal
B; = %a1+%a2+22a3 = %a}“{+§ay+0222 (2b) Ba II
B, = %a1+%a2+(22+%) as = %af(— 63ay+c(22+%) Z (2b) Ba II
By = %al + %az—f—Zgag = %afc—&—%ay—i—czgi (2b) Ba III
Bg = 2ai+iar+ (234 1) a = tax—Yag+c(m+i)2 (2b) Ba III
B, = Tga) + ygas + 24 a3 = %a(x4+y4) X — \ég (x4 —ya) §+ 242 (6¢) Mg I
Bsg = —ygas + (x4 — ys4) a2 + 24 a3 = % (x4 — 2yq) X+ ‘[a:r4 y+czz (6¢) Mg I
By = — (24 —ys) a1 —xga3 + 2483 = (2304 —yy) X — 2 ay4 ¥y +cziZ (6¢) Mg I
By = —zga; —ysas+ (24 + 3) ag = —%a (za +ya) X+ % (334 —ya) ¥+ (6¢) Mgl
claa+3) 2
Bii = wyiai— (x4 —ya) a2+(z4 + %) az = %a (—x4 + 2yq) X — ia;v4y—&—c (24 + 5) Z (6¢) Mg I
Biz = (za—wys) artazsast+(za+3) a3 =  3a(2wy—ya) X+ ?ayw +c(za+3) 2 (6¢) Mg I
Bz = Tsaj + ysas + 25 as = %a(x5 +ys) X — ?a(xg, —ys) ¥ +c2s2 (6¢) OI
Bis = —ysai1 + (z5 —y5) a2 + 25 a3 = sa(zs — 2ys) X+ fa% Ytz (6¢) Ol
Bis = —(25—ys)ar—z5a2+z5a3 = —3a(2z5 —y5) X — \gfaysy +cz5 2 (6c) 01
Bis = —w5a; —ysaz + (25 + 3) ag = —3a (w5 +ys) X+ ?Ba (r5 —ys) ¥ + (6¢c) OlI
c (25 + 5) Z
Bir = ysai—(25—ys) act+(z5+3) a3 = sa(—as5+2ys) X— @a% J+c(z+3)2 (6¢) Ol
Bis = (x5 —ys) aitas a2+(z5 + %) a3 = %a (225 —ys5) X+ L aysy + ¢ (z5 + ) (6¢) (O



Big = Tear + Yo az + 26 a3 = za(zg+ys) X— @a(fﬁ —Y6) ¥ + 26 2 (6¢) oI
B2o =  —yeai + (z6 —ys) a2 + 2623 = $a(z6 — 2ys) X + ﬁa% V+czz (6¢) O1I
B2i = —(z6—ys) a1 —Teaz+26a3 = —30 (2x6 — yg) X — \égayﬁf’ +c262 (6¢) ol
Byy = —zga; —ysaz + (26 + 3) as = —%a($6+y6)5f+ E a(ze —ys) ¥ + (6c) on
c (26 + 5) Z
B2s = ysai—(x6 — Ys) 32+(26 + %) ag = %a (—z6 +2y6) X LGCEG y+ec (ZG + ) (6¢) oIl
Boy = (x5 —ys) a1+ a2+(26 + %) ag = %a (226 — ys) X+ i ayey + ¢ (26 + ) (6¢) OlII
Bas = T7ay +Yyrag + z7ag = sa(zr+yr) X — ?a (7 —y7) § +czr 2 (6¢) O III
B2 = —yrai + (v7 —yr) az + z7 ag = %a (w7 —2y7) X+ fﬂf? y+exz (6¢) O III
Bor = —(x7 —y7) a1 — x7az + z7as = —§a (2z7 —y7) X — ay7y 4+ cz7 % (6¢) O III
Bos = —x7a; —yras + (27 + %) as = —%a (x7+y7) X 4+ ¥3 21 (337 —yr) ¥+ (6¢) O III
c(zr+3) 2
Bag = yra;—(z7 —y7) as+ (Z7 + %) a3 = %a (—x7 +2y7) X — Lam ¥+ec (27 + ) (6¢) O III
B3o = (x7—yr) aitay a2+(z7 + %) azg = %a (2w7 —y7) X L ayry +c (Z7 + ) (6¢) O III
Bs: = Tgay +Ysag + zgas = sa(zg+ys) X — ?a(fﬂs —ys) ¥ +czs Z (6¢) O1v
B3> = —ysa; + (s —ys) a2 + zz as = sa(ws — 2ys) X + ?axg Y+ c2sZ (6¢) o1V
B3z = —(xg —ys) a1 — rgag + 2z a3 = *%a (2w8 —yg) X — faysy +c282 (6¢) OV
B3y = —zga; —ysas + (23 + 1) a3 = ta(zs+ys) X+ *q a(rg —ys) § + (6¢) 01V
c(zs+3) 2
Bss = ysai—(ws—ys) ac+(zs+3) a3 = ga(—zs+2ys) X i arsy+c(zs+3) 2 (6¢) o1V
Bss = (x5 —ys) ar+as az+(zs + %) ag = %a (228 —yg) X i aysy +c (2’8 + ) (6¢) o1V
Bsr = Tgay +Ygaz + 29 ag = %a(x9+yg) X - @ (9 —Yo) ¥ + 202 (6¢) Sil
B3s = —yoaj + (g — y9) Az + zg a3 = é (g — 2y9) X + faxg v+ cz9Z (6¢) Sil
B3y = —(xg —y9) a1 — Tgag + zg ag = $a(2xg — o) X — fayg ¥+ czoz (6¢) Sil
Bso = —Tgai — Yoz + (Z9 + %) as = (1’9 +y9) X+ 21 (1’9 —Yo) ¥+ (6¢) Sil
¢ (2 + 5)
By = yoar—(w9—yo) a+(z0+3) a3 = sa(—zg+2yy) X— i y+c(zo+3)2 (6¢) Sil
By = (w0 —yo) artaoas+(zo+3) a3 = 3a(2wg—yo) X £ Sf c(zo+3) 2 (6¢) Sil
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