V1301 Structure:
A16B13.t1116_141 2hi a2th-001
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Prototype O16V13

AFLOW prototype label A16B13_t1116_141_2hi_a2fh-001
ICSD 77708

Pearson symbol t1116

Space group number 141

Space group symbol I4y /amd

AFLOW prototype command  aflow --proto=A16B13_tI116_141_2hi_a2fh-001
—~params=a, C/a7 T2,T3,Ya,24,Y5, 25, Y6, 26, L7, Y7, 27

e There are serveral problems with this structure:

e It is not clear if (Andersson, 1970) put this in the first (4a site at the origin) or second (inversion site at the origin)
setting of space group I4;/amd #141.

e Furthermore, they give values for x and z for the (16h) positions, even though the standard definition is (0 y z) in both
settings.
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e The ICSD entry assumes the first setting, and that the authors meant “y” rather than “x” for the first coordinate, but
kept x as “x” for the other Wyckoff positions.

e We follow this convention, using AFLOW to convert that structure to the standard second setting. The result is shown
here.

e However, (Andersson, 1970) call this structure a distorted rock salt (B1) structure with vacancies on the vanadium sites
and interstitial vanadium atoms on the (4a) sites, and our structure look nothing like this.

e Furthermore, the (presumably relaxed) structure found on the Materials Project page (Jain, 2013) has the same
symmetry and occupied Wyckoff positions, but is actually much different than this structure.

o We fill investigate this further. If updates are necessary we will revise this page.

Body-centered Tetragonal primitive vectors

a; = —%ai—l—%a“—i—%ci
az = faX—iay+3cz
ag = %afcqt%ayf%ci
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = %al—l—%ag—i—%ag = %ay—i—%ci (4a) VI
B, = la;+Lay+1as = lax—tay+ica (4a) VI
B; = T9as + T as = ars X (16f) VII
B, = %al — x9ay — (xg - %) as = —are X + %ay (16f) VII
B; = $231+%32+£L'23.3 = %afc—l—a(xg—i) y—i-%ci (161) VI
Bg = —Toa; — (xz — %) as = %ai —a (1‘2 — i) v — ici (16f) VII
B, = —Zoag — Tpas = —arg X (16f) VII
Bs = sai+zay+ (224 3) a3 = ar2 X+ 3ay (16f) VII
By = —scgal—l—%ag—xgag = %af:—a(xg—i—i) y—i-ici (16f) VII
By = Toag + (x2 + %) as = %af{ +a (],‘2 + Z) v — ici (16f) VII
Bi1 = T3as + T3 a3 = axsz X (16f) V III
B = %al — T3as — (xg — %) as = —ax3X + %ay (16f) V III
Bz = xgal—i—%ag—i—xgag = iaic—l—a(x —%) y—i-ici (16f) V 111
B = —z3a; — (v3— 1) a3 = tak—a(zs— 1)y —1c2 (16f) V III
Bis = —Z3a9 — T3as = —azx3 X (16f) V III
Bis = sa1+z3as + (234 3) a3 = arzX+ 3ay (16f) V III
By = —x3a; + 5 a; — r3a3 = jax—a(r3+ %) §+ tcz (16f) V III
Bis = z3a; + (r3+ %) a3 = tak+a(zs+31)y—gc2 (16f) V 111
Big = (ya + 2z4) a1 + 2489 + ys a3 = aysy + c24 % (16h) OI
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(—ya+ 2+ 3) a1+ 2423 —
(v4—3) as
z4a1+(—y4+24+ %) az—Ysas
zgar+(ys + 2a1) a2+(y4 + %) ag
(ya—za+3) a1 —zqa0+
(4 +3) as
—(ya+z4) a1 — 2422 —ysa3
—zpa1+ (ys — 24+ 5) ax+ysas
—zga1 — (Ya + 21) az —
(v2—3) a3
(Ys + 25) a1 + z5 a2 + ys a3
(—ys + 25+ 3) a1+ z5a2 —
(95— 3) as
Z5al+(—y5 + 25 + %) az —Ysas
zs a1+ (ys + 25) az+ (ys + 1) as
(ys — 25 +3) a1 —z5 a2 +
(y5+ %) az
—(ys +25) a1 — z5 a2 — Y5 a3
—zsa1+ (ys — 25 + 5) ax+ysas

—zsa1 — (Y5 + 25) ag —
(v5 — 3) as

(Y6 + 26) a1 + 26 a2 + Y6 a3
(—y6+2’6+%) a; +zgaz —
(ys — 5) as
2631+(*y6+26+ %) az — Y a3
z6 a1+ (Y + 26) az+(y6 + %) as
<y6_26+%) a; —z¢az +
(ye + %) ag
— (Y6 + 26) a1 — 26 a2 — Ys A3
—zga + (yﬁ — 26 + %) az +Ye as
—zsa1 — (Y6 + 26) az —

(y6 - %) ag
(yr +27) a1 + (27 + 27) a2 +
(7 +y7) a3
(—yr+2r+3) a—

(z7 — 27) ag — (27 + y7 — 3) a3
($7 + 27) a; +
(—y7 + 27 + %) as+(x7 —y7) ag
— (27 —z7) a1 + (y7 + 27) a2 +
(fx7 +y7 + %) as
(yr — 27+ 1) a1—(z7 + 27) ag+
(-7 +yr + 3) as
—(y7 + 27) a1 + (v7 — 27) a2z +
(7 —y7) a3

—a(ys — ) X —qa¥y +c(z+1)
alys+3) %+ 2ag+c(z—1)
a(y5+%) y—cz2

—a(y —%) V+cziz
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B = (z7 — 27) a; + = a(yr+3) gk+a(zr—3)y-clezr—1Hz (320 O I
(y7 — 27+ %) a + (z7 +yr) a3

Bso = —(zr+zr)ai—(yr+2r)as— = —a(yr—3) %k—a(zr—3)y—c(zr+13)2 (32i) O III

(z7+yr —3) as
Bs:1 = —(yrt+z)a—(vr+27)aa— = —ar7X —ayry —czrZ (321) O 11T
(7 4+ y7) a3

Bss = (y7—Z7+%) a; + = aac7§<—|—a(y7+%) Yy —czrz (32i) O III
(x7 — 27) a2 + (w7 + y7 + 3) as

Bss = — (27 +27) a + = a(m—&—%)f{—a(aﬁ—i—i)j’—c(z —i)i (32i) O III
(yr — 21+ 3) a2 — (z7 —y7) a3

Bsa = (mr—z)ai—(yr+z)as+ = —a(yr—3) X+a(er+7)9—c(er+i)2 (32i) O I

1
($7 —yr+ 5) as

Bss = (—yr+2r+3) a1 + = avrX—a(yr—3) §+cxi (32i) O III
(z7 +27) a2 + (#7 —yr + 3) as

Bse = (yrtz)ar—(v7—27)az— = —ar7X+ayry +czrz (32i) O I

(z7 —y7) a3

Bs; = —(z7 —27) a + = —a(yr—13) %k—a(zr+3)y+c(zr+13) 2 (32i) O III
(—y7 + 27+ %) ax—(z7 +y7) a3

Bss = (Z‘7+Z7) a1+(y7+27) as + = a(;w—&—%)f(—l—a(lw—i—i)y—i—c(zv—i)i (321) O III

(a:7+y7 + %) as
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