Na,Gey3 Structure:
A19B10_hP58_175_e2j2kl_djl-001
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ICSD

CCDC

Pearson symbol
Space group number
Space group symbol

AFLOW prototype command

256042
1585853
hP58
175
P6/m

aflow --proto=A19B10_hP58_175_e2j2kl_d4j1-001
—~params=a, C/av 22,T3,Y3,T4,Y4,T5,Ys5,T6, Y6, L7, Y7, T8, Y8, 28, L9, Y9, £9

e There are a large number of vacancies in this structure leading to the composition Na,Ge;s:

The Ge-I (2e) site is only occupied 25% of the time.
The Na-II (6j) site has 50% occupation, so that only one of each sodium doublet is occupied.

— The Ge-VI (121) site has 12.5% occupation.
— The Ni-IIT (12) site has 25% occupation.
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Basis vectors

Lattice Cartesian Wyckoff Atom

coordinates coordinates position type

B, = %al—k%ag—i—%ag 2ax+‘fay+ scZ (2d) Nal
B, = %al—i—%ag—i-%ag %a)‘c—%ay+§cz (2d) Nal
By = zo a3 c29 Z (2e) Gel
B, = —zo ag —c20 7 (2e) Gel
Bs = r3al + ysaz sa(zs+ys) X — @a (13 —y3) ¥ (65) Ge II
Bs —yzay + (r3 — y3) az ta(zs —2y3) X+ §a$35’ (6) Ge 11
B = — (73 —y3) a1 — x3ay —1a(2z3 —ys3) X — @ayg y (6) Ge Il
Bs = —zga) — Y3 az —3a(es +ys) X+ Palra—ys) § (6) Ge I
By = yzar — (3 —y3) a2 sa(—z3 +2y3) X — ?ax?) y (6) Ge 11
Bio = (3 —y3) a1 + z3 as La (225 —y3) X+ fayg y (6) Ge II
Bi1 = Tgay + ygas %a (xg+ys) X — ga (x4 —ys) ¥y (63) Ge III
B2 = —ygar + (v4 —y4) a2 sa(zy —2ys) X+ @amf’ (63) Ge 111
Bz = — (x4 —ya) a1 — x4 @2 —30(2x4 —ya) X — iayély (6§) Ge III
By = —Tga; — Y4 ao %a (x4 +ys) X+ ‘[a (x4 —ys) ¥ (6) Ge III
Bis = ysay — (x4 — y4) ag % (—x4 +2y4) X — Lau N (6) Ge III
Big = (x4 —y4) a1 + x4 02 % (224 —yq) X i Ya ¥ (63) Ge III
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Bz = Tsar + ys az = %a(x5+y5) X - ?a(% —ys) Y (6) Na II
Bis = —ysay + (5 — ys) az = la(zs —2ys) X+ ?axg,y (6) Na II
By = — (x5 —ys) a1 — x5 Ay = —%a (2x5 —ys) X — @ayg) v (63) Na II
By = —Tsa; — Ysaz = —3a (w5 +ys) X+ Sa(zs —ys) § (6) Na II
Bs: = ysay — (5 — ys) az = la(—xs5+2ys) X — @a% y (6) Na II
Boy = (x5 —ys) a; + o5 as = la (225 —ys) X+ @a% ¥ (6) Na II
B2z = Tear + Yeaz + %33 = %a (w6 + y6) X — @a (r6 —y6) ¥ + %Ci (6k) Ge IV
Boy = —ysay + (6 — ys) az + %83 = %a (6 — 2yg) X + ?axg v+ %ci (6k) Ge IV
Bos = —(x6 —ys) a1 — xgas + %ag = f%a (226 — ys) X — @ay(;y + %ci (6k) Ge IV
By = —zga; — ysaz + 3 as = —la(zg+ye) X+ ?a (26 —ye) § + 3¢2 (6k) Ge IV
Bor = ys a1 — (T6 — Ys) a2+%a3 = %a(—xg—l—ng) X — ?axgy—l— cZ (6k) Ge IV
Bos = (x6 —ys) a1 + g as + %ag = %a (2z6 — yg) X + @ay(;y + %ci (6k) Ge IV
By = Trap +yraz+ %33 = %a (x7 +y7) X — @a (x7 —y7) ¥+ %CZ (6k) Ge V
B3y = —yray + (7 —y7) a2 + %a;g = %a (x7 —2y7) X+ @amy + %ci (6k) Ge 'V
B3 = —(z7 —y7) a1 —x7as + %a3 = —%a (2z7 —y7) X ?am}? + %ci (6k) GeV
Bs, = —r7a; —yras + %ag = —%a(x7+y7) X+ 73a (x7 —y7) ¥+ 5c2 (6k) GeV
Bss = yray — (v7 —y7) az + %33 = %a( 7+ 2y7) X — §Qx7y + 5c2 (6k) Ge V
B3y = (x7 —y7) a1 + z7as + %ag = %a (2x7 —y7) X+ @agﬁy + %ci (6k) GeV
Bss = Tga; +Ysag +2gas = %a($8+y8) X — 73(1( T8 —Ys) ¥ +czsZ (121) Ge VI
Bss = —ygai + (rg — ys) az + zg as = ta(zs —2ys) X+ @ axrgy + czg Z (121) Ge VI
Bsr = — (g —yg) a1 — xgaz + zzaz = —%a (228 — yg) X — i(13/8 V+c2sz (121) Ge VI
Bss = —Tga; —Ysaz + zgas = —%a(fcs-f—ys) X+ ?a( —ys) ¥+ (121) Ge VI
B3y = ysa; — (s — yg) az + zg az = sa(—xs + 2ys) X — ‘? axgy + czg 2 (121) Ge VI
By = (zs —ys) a1 + xgas + 2z a = %a (225 —ys) X + % ays y + czg (121) Ge VI
Bua = —Tga; —Ysaz — zgas = %a(8+y8)x+\[ (8 —ys) § — 232 (121) Ge VI
By = ysa; — (xg — ys) az — zg a3 = %a (—xg +2ys) X — @axg ¥ —c27Z (121) Ge VI
By = (rs —ys) a1 + rgas — zg ag = 1 a(2xg —ys) X+ ?ayg Y —c27Z (121) Ge VI
By = Tga) +Ysaz — 2gag = % (IS +ys) X — @a (rs —ys) ¥ — 232 (121) Ge VI
Bss = —ysar + (rs — ys) az — zz a3 = sa(zs — 2ys) X+ faffs y—czi (121) Ge VI
By = —(v8—ys)ar—zsaz—zza3 = —2a(2zs —ys) X — {aysy —c23% (121) Ge VI
Byr = Tgay + Yo az + 29 a3 = la(zo+yo) X — i a(z9 —y9) ¥ + cz9 2 (121) Na IIT
Bis = —ygas + (g — yo) a2 + 29 ag = %a (zg — 2yg) X + ia:rg ¥ +czZ (121) Na IIT
By = —(xg —yg) a1 — g agy + zg ag = —7a (229 — y9) X — ayg ¥+ czz (121) Na III
Bso = —Tgay — Yo as + 29 a3 = —a(zg+yo) X i a(xg —yo) § + 29 Z (121) Na III
Bs: = yoa; — (xg —yo) as + 29 a3 = %a (—x9 + 2y9) X — —3ax9 ¥ +czgiZ (121) Na III
Bs: = (rg —y9) a1 +wgas + 29 a3 = $a(2z9 —yo) X+ §Gy9 Y+ 2z (121) Na III
Bss = —Zgay — g ay — Zg A3 = —Sa(zeo+yo) X+ @a (g —y9) ¥ — cz0 Z (121) Na III
Bsys = yoar — (xg — yg) ag — zg a3 = % (—x9 + 2y9) X — @axgy —C29Z (121) Na III
By = (xg — yo) a1 + wgag — 29 a3 = 2a (229 — yo) X + ‘égayg Y —czZ (121) Na III
Bsg = ZTga + Yo as — 29 a3 =  la(zg+yy) X— @a (19 —yo) ¥ — c29 2 (121) Na III
Bsr = —yoaj + (g — y9) az — zg a3 = %a (g —2y9) X + ?axg V—c29Z (121) Na III



B5S = — (l‘g — yg) a] — Tgaz — Zgas = 7%@ (2569 — y9> X — @aygy — CZ9 Z (121) Na III
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