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Prototype BgNb7Rhg
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AFLOW prototype label A8B7C6-hP126_176_2h3i_acd6h_3i-001

ICSD 263043
CCDC 1720600
Pearson symbol hP126
Space group number 176
Space group symbol P63/m

AFLOW prototype command aflow --proto=A8B7C6_hP126_176_2h3i_acd6h_3i-001

——params=a,c/a,x4, Ya,25,Y5,T6,Y6, L7, Y7, T8, Y8, L9, Y9, L10, Y10, 11, Y11, 12, Y12, 212,
13, Y13, 213, L14, Y14, 214, L15, Y15, 215, 16, Y16, 216, L17, Y17, 217

Other compounds with this structure
Ta7Rh6B8

e (Zheng, 2012) place the Nb-I (their Nb3) atom on the (2b) Wyckoff position, but give the coordinates for the (2a)
position. We assume that the coordinates are correct. This assessment agrees with the ICSD entry.

Hexagonal primitive vectors

a3 = %aﬁ — @ay
a = gaX-+ @ay
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 1aj = ick (2a) Nb 1
B, = 3 ag = 3¢z (2a) Nb I
By = laj+2a,+ Lag = lag+ Bay + Lea (2) Nb IT
B, = 2a,+1ay+ 2ag = lax—Lay+3cz (2c) Nb II
Bs = 2a,+Lay+ lag = lax— Lay+ lez (2d) Nb IIT
Bs = laj+2ay+3a; = lax+Lay+ ez (2d) Nb IIT
B, = T4a1 +y4ag—|—iag = éa(m4+y4)&—§a(1‘4—y4)SI—&—ici (6h) B1I
Bg = —ygay + (x4 —yq) a2 + %ag = %a (g — 2yq4) X+ @a:uy + %02 (6h) BI
By = — (x4 —ya) a1—x4a2+%a3 = —%a(2x4—y4) i—@aygf —Q—ici (6h) BI
Bio = —x4a; —Yygas + %3.3 = —%a(as4+y4) X+ 73a (ra—ya) ¥+ %ci (6h) B1I
By, = yaar — (T4 — ya) a2 + 3 ag = 3a(—x4 +2y4) X — @amy +3cz (6h) BI
B2 = (T4 —ya) a1 + 2482 + %ag = %a (224 —ya) X+ @%MS’ +3C% (6h) B
Bz = z5a; +ysas + Lag = la(zstuys) k- La(ws —ys) §+ Lez (6h) B II
B4y = —ysar; + (x5 — ys5) a2 + %ag = %a (x5 —2y5) X+ ?axg) v+ ici (6h) BII
By = — (x5 —ys5) a1 — x5as + iag = —%a (2z5 —y5) X — @a% v+ ici (6h) B1I
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Bis
Bi7
Bis
Big
B2o
B2:

Bas
By
Bas

Bar
Bas
Bag

Bs;
Bs2
Bss

Bss
Bse
Bsr

Bsg
Bao
Ba
Ba2
Bys
B4
Bus
Bae

*$531*y532+233
ys a1 — (o5 — Ys) a2+%a3
(25 —ys) a1 + x522 + 5 a3
Te a1 +ysaz+ia3
—ys a1 + (z6 — ye) az +  as
—(z6 — y6) a1 — Tg a2 + § a3
—xgal—yﬁag—i—%ag
yoar — (z6 — ys) az + 5 ag
(z6 — Ys) al+$632+%33
T7ay 4 yrag +  as
—yrai + (v7 —y7) az + ;a3
— (27 —yr) a1 —wrax + ;a3
*x7a1*y7a2+%33
yray — (x7 — y7) az + § ag
(z7 —yr) a1 +x7 2 + S a3
x8a1+y8a2+%a3
—ysay + (zs — ys) az + 7 ag
—(zs —ys) a1 — zgay + 7 ag
—zga; —ysas + 5 ag
ysa; — (zs — ys) az + 3 ag
(z8 — ys) al+$832+%33
Toay + yoaz +  as
—yoai + (v9 —yo) az + ;a3
— (w9 — yo) @1 — mgay +  ag
—$9al—y932+333
yoar — (xg — yo) az + § ag
(r9 — yo) a1 + 2o ag + 5 a3
I1031+y1032+ia3

—y10a1 + (z10 — y10) a2 + § as

1
— (710 — Y10) @1 — T10 a2 + 7 a3

3
—ZTipar — Yioaz + 7as

3
y10a1 — (10 — Y10) a2 + 7 a3
3
(r10 — Y10) @1 + T10@2 + 7 a3
1
Ti1ar +Ynag + gas

—ynnai + (z11 — y11) az + iag

1
—(z11 —yn) a1 —rn1az+ ;a3

3
—Ti1a; — Yz + a3

3
yrrar — (r11 —y11) a2 + 1 a3

3
(r11 —y11) a1 + w1122 + a3

a(—ze + 2ys) X — 7a$6§’+ %CZ
%a(2:r6 —ye) X+ @
ta(zr+yr) = Ba(zr—yr) §+ c2

sa(wr —2yr) X + fa:wy—i— lez

aye§ + Sca

2

—La (227 —y7) *— Lay; § + ez
—La(zr +yr) X+ Ba(zr —yr) §+ dez
fa(—z7 +2y7) X ﬁaaﬁy—l— 3¢z

%a (1'10 +y10) X—5a(z10 — Y10) y+ ZCZ

lCl (.’Elo — 2y10) f( + ﬁamw y + ici

La(2w10 — y10) X — Layioy + Led
—%a (z10 +y10) X+ ‘[ a(zi0—y0) ¥+
3¢ 2
%a( Z10 + 2y10) X — @ aripy + 5 3c3

\%

3a(2x10 — y10) X+ Fayio § + Sc2
- Ba(z

sa (w1 +yn) X 1—y11)y—|—fci

% (r11 —2y11) X +£ ari1 § + icz
3a(2x11 — Y1) %ayuer iCZ

a(ﬂb‘u - yll) v+

b L

X —
—%a (11 +y11) X -31-
1€

sa(—z11 +2yn) X — Larn §+ §ei

S

sa (2w —y1n) X+ ?ayu y+32cz

B1II
B1I
B1II
Nb IV
Nb IV
Nb IV
Nb IV
Nb IV
Nb IV
Nb V
Nb V
Nb V
Nb 'V
Nb V
Nb V
Nb VI
Nb VI
Nb VI
Nb VI
Nb VI
Nb VI
Nb VII
Nb VII
Nb VII
Nb VII
Nb VII
Nb VII
Nb VIII
Nb VIII
Nb VIII
Nb VIII

Nb VIII
Nb VIII
Nb IX
Nb IX
Nb IX
Nb IX

Nb IX
Nb IX



Bss

Bse
Bsr

B59

Beo

B61

Be2
Bss
Bes

Bes

B66

Ber

Bss
Beo
Bro

B

Brs

Brs

Bra
Brs
Brs

Br7

Brs

Brg

Bs:
Bso

Ti2a1 + Y12a2 + 212 a3

—y12a1 + (T12 — y12) a2 + 21223
— (12 —y12) a1 —T12a2 + 21233

1
—Ti2a1 — Yi2az + (212 + 5) as

yiza; — (T12 — yi2) a2 +
<Z12 + %) ag

(12 — y12) a1 + 1282 +
(212 +3) a3

—T12a1 —Yi2a2 — 21243

Y12a1 — (9612 - y12) ag — 21243
(x12 — Y12) a1 + x12 @2 — 21283

1
Ti2a1 +Yi2az — (212 - 5) as

—y12 a1 + (T12 — y12) a2 —
(212 — 3) as

- ($12 - y12) a; —Tigaz —
(212 - %) as

r13a1 +Yyi13a2 + 213 a3

—y13a1 + (r13 — y13) a2 + 213 a3
— (213 —y13) a1 — 1322+ 21383

1
—Tiza; —Yizaz + (Z13 + §) as

yizar — (T13 — Y13) a2 +
(213 + %) as

(z13 — y13) a1 + z13a2 +
(Zl3 + %) as

—Z13a1 —Yi1z3az — 213a3

Y1z — (5E13 - y13) ag — 21343
(213 — y13) a1 + T1382 — z13 a3

1
Tizar +Yizag — (213 - 5) ag

—yizar + (T13 — y13) a2 —
(13— 1) a3

- (3313 - y13) a; —rizag —
(213 - 5) asg

Ti4a1 + Y1422 + 21433

—y14a1 + (T14 — Y14) A2 + 214 a3
— (214 — y14) @1 —T14a2+ 214 83

1
—ZTig4@1 — Y4 a2 + (214 + 5) az

\&

% (T12 +y12) X — SPa (12 —y12) ¥+

~

o

™
—
¥}

N

sa(z12 — 2y12) X+ Lamu y+cz22z

—5a(2x12 — y12) X — iaym V+cezioz

—%a (r12 + y12) X+ %a (12 —y12) § +

0(212 + %) Z

30 (2x12 — y12) X+ Fayn § +
6(212 + 2) Z

—%a (712 + y12) X + ?a (12 — Y12) ¥ —

62’122
%a (—x12 + 2y12) X — ?fwm V—czi22
$a(2w12 — y12) X+ fay12 y—cz122
%a (712 + y12) X — @a (12 —Y12) ¥ —
c(zi2—1) 2
Ta(z1g — 2y12) R+ Laziny —
C (2’12 %) Z
—za(2x12 — y12) X — i Y12y —
c (212 — %) 2
1 «_ V3 _ 5
2a(x13 +y13) X 5 a(riz —y13) ¥+
Ccz13 Z

La(ziz — 2uy13) X+ fﬂl’lBYJFCZlBZ

—2a(2z13 — y13) X — %aym ¥ +cz3z
—3a(z13 +y13) X+ ?a (r13 —y13) ¥ +
c (2’13 + %) Z

la(—z13+ 2y13) X — ﬁal’m v+
(it 1) 2
3a(2x13 — y13) X+ %a Y13y +
(213 + ) V7
1 s V3 ~
—za(r13+113) X+ Sa(r13 —y13) ¥ —
02132
%a (—x13 + 2y13) X — ?awlg v —c213%

3a(2x13 — 113) X+ \/gaylii y—cz3Z

%a (13 +y13) X — @a (13 —y13) ¥ —

C (213 — %) Z
la(z1s — 2y13) K+ Lazz § -
& (2:13 — %) Z
—5a(2r13 — y13) X — i Y13y —
C (2’13 — %) 2
1 o V3 _ o
50 (T14 + y14) X — 5Pa (14 —y14) §+
x4 2
1 24 V3 5 5
50 (214 — 2y14) X+ 57 ax14 Y + c214 2
V3

—2a(2z14 — y14) X — PBayu ¥ + cz1a 2

—3a(z1a + y14) X+ @a (14 —y14) ¥+
c (214 + %) Z

(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

B III

B III
B III
B III

B III

B III

B III

B III
B III
B III

B III

B III

BIV

BIV
BIV
BIV

B IV

BIV

B IV

BIV
BIV
B IV

BIV

B IV

BV

BV
BV
BV



Bss

Bsa

Bss

Bss
Bsr
Bss

B89

Bgo

B91

Bos
By

Bos

Bos

Bor

B99

BlOO

B101

B102

Bios

B104
B105

Bios

Bio~r

Bios

B109

Biio

y1aa1 — (T14 — Y14) Az +
(214 +3) a3

(14 — y14) a1 + z14 22 +
(214 + %) ag

—T14A1 —Y14A2 — 214 A3

Yra a1 — (IE14 - y14) ag — Z14 a3
(€14 — y14) a1 + T148@2 — 214 a3

1
Ti4a1 + Yra g — (214 - 5) ag

—y1a a1 + (T14 — y14) A2 —
(14— 3) as

- (9614 - y14) a; — T4y —
(214 — 3) a3

Ti5a1 + Yi5a2 + 215 a3

—y15a1 + (T15 — Y15) A2 + 215 a3
— (z15 — y15) a1 —T15 a2 + 215 3

1
—Zisa1 — Yis a2 + (215 + 5) as

yisar — (15 — y15) Az +
(215 + %) as

(x15 — Y15) a1 + T15 a2 +
(215 + %) as

—T15aA1 —Yip a2 — 215aA3

Yi5a1 — (I15 - y15) az — 215a3
(x15 — Y15) a1 + T15 a2 — 215 a3

1
T15a1 + y1saz — (215 — 3) as

—y15 a1 + (T15 — y15) A2 —
(215 - 5) asg

- ($15 - y15) a; —Tisaz —
(215 — 1) a3

T16 a1 + Y16 A2 + 216 A3

—y16 a1 + (T16 — Y16) A2 + 216 A3
— (16 — Y16) a1 —T16 A2 + 216 A3

1
—Ti6a1 — Y16 A2 + (2’16 + 5) az

yi6 a1 — (T16 — Y16) a2 +
(216 + %) ag

(r16 — Y16) a1 + T16 A2 +
(216 +3) a3

—T16 A1 — Y16 A2 — 216 A3

Yie A1 — (3316 - 1116) az — 216 A3

la(—z14 4 2y14) X — Laz y +
C (214 +

30 (2014 —y1a) X+ 5
c(ziat+ i) 2
a

—%a (14 + y14) X+ @

1 ~ ~ ~
50 (=14 +2y14) X — 5Par14y — c2142

LB

30 (2x14 — y14) X ay14y — cz14 2

2
%a (T14 +y14) X — 50 (14 — Y14) § —
(& (214 — Z

la(zis +yis) X — @a (r15 —y15) ¥ +
02152

1 . 3 . )

50 (215 — 2y15) X+ 52aw15y + cz152

—1a(2z15 — y15) X — §Gy15 V+czisz

—ta(zi5 +y15) X+ ?a (15 —y15) ¥ +
c <215 + %)

N>

%+ ¥

—%a(ﬂhs +y15) 5
Z

%a (21’15 — y15) b'e + 5 aY15 5’ — CZ15 Z

2
50 (215 +y15) X — 5a (215 —y15) ¥ —
c (2:15 -

—2a (2315 — y15) X

sa (w16 +y16) X — @a (x16 — v16) ¥ +
62162

1 _ 1 V3 5 5

50 (116 — 2y16) X+ 52ax16 Y + c216 2

—3a (2316 — Yy16) X — ?aywy + 216 Z
—3a(z16 + y16) X+ @a (16 —v16) ¥ +
C (216 + %) 2

%CL (—(Elﬁ + 2y16) X — @amw v+

(o) 2
La(2x16 — y16) X+ Layisy +
c (216 + %) V7
—ta(z16+y16) X+ @a (16 —y16) ¥ —
02162

B

1 ~ N ~
50 (=216 + 2y16) X — 5°ar16y — 216 2

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)
(12i)
(12i)

(12i)

BV

BV

BV

BV
BV
BV

BV

BV

Rh1

Rhl1
Rh1
Rh1

Rh1

Rh1

Rh1

Rh1
Rh1
Rhl1

Rh1

Rh1

Rh II

Rh1II
Rh 1T
Rh II

Rh II

Rh IT

Rh II

Rh II



Bi11 = (216 —%16) a1 + 1622 — 21623 = 1a (2216 — y16) X + §Gy16 ¥V —cz62 (12i) Rh II

Bii2 = Tieal + Yis Az — (216 - %) as = é (716 + y16) X — ?a (r16 — y16) ¥ — (12i) RhII
c(z16 — %) Z

Biiz = —y16a1 + (T16 — Y16) A2 — = sa (w16 — 2y16) X + §a$165’ - (12i) Rh II
(10— 3) a0 (o 1) 2

Bi14 = — (716 — Y16) a1 — T16 A2 — = —2a (2316 — y16) X — §Gy16 v - (12i) Rh I
(216 - %) ag ¢ ('216 - %) z

Biis = T17@1 + Y17 a2 + 217 a3 = ta(zir +yir) X — @a (T17 —317) ¥+ (12i) Rh I

cz17Z

B116 = —Y17 a1 —+ (1’17 —_ y17) as —+ Z17 a3 = % (IE17 — 2y17) X —+ fal’17 Yy + Cz17 Z (121) Rh 111

Bii7 = —(x17 —y17) a1 —x17a2+ 21723 = —%a (2217 — y17) X — %ayn y+czrz (12i) Rh III

Biigs = —xi7a1 —yiras+ (2’17 + %) az = —%a (x17 + y17) X+ ?a (x17 —y17) ¥+ (12i) Rh 11T
c (2’17 + %) Z

Bi1g = Yyira; — ($17 - y17) as + = %a (71317 + 2y17) X — §QI17 v+ (121) Rh III
(17 +3) a3 c(zr+3) 2

Bi2o = (T17 —y17) a1 + x17a2 + = 2a(2z17 —y17) X+ ?ayn v+ (12i) Rh I
(217 + %) ag ¢ (Zl? + %) z

Bi21 = —Ti7@) — Y17 A2 — 217 a3 = —%a (17 +y17) X+ @a T —y17) ¥ — (12i) Rh III

02172

Bi22 =  wyira; — (x17 —y17) a2 — z17a3 = %a (—x17 + 2y17) X — @awn y—cz17Z (12i) Rh IIT

Bi2s = (217 —wi7) a1 + 2174 — 21723 = 3a(2z17 — y17) X+ \/§ay17 y—carz (12i) Rh IIT

Bi24 = Tiray +Yiraz — (217 - %) as = %a (w17 +y17) X — @a (17 —917) ¥ — (12i) Rh III
C (217 — %) Z

Bi2s = —yirar + (17 — y17) Az — = %a (17 — 2y17) X + @CL%N}A’ - (12i) Rh III
(217 - %) ag (Zl? - %) z

Bi2e = — (17 — y17) a1 — x17A2 — = 3a(2x17 — y17) X — i Y17y — (12i) Rh III
(217 — 3) a3 ¢(zr—4) 2
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