Nb-RhgBg Structure:

A8B7C6_-hP126 176 2h3i acd6h 3i-001
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Prototype BsNb7Rhg
AFLOW prototype label
ICSD 263043

|https://aflow.org/p/01SA|

https://aflow.org/p/A8B7C6_hP126_176_2h3i_acd6h_3i-001
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https://aflow.org/p/01SA
https://aflow.org/p/A8B7C6_hP126_176_2h3i_acd6h_3i-001

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=a70/a»$4ay47$5»y579667y6,$77y77$8,98,9397y979610,y1079611,y11,$127y1272127

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

N
a3 = %afc — éay "
ag = %af( + @ay
ag = cZz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 1ag 1ci (2a) Nb I
B, = %ag %ci (2a) NbI
B; = laj+2a,+lag lax+Lay+lez (2) Nb II
By = 2a,+La,+ 3ay lag— Bay +3ca (2c) Nb II
Bs = 2a;+1ay+ Lag lax—Lay+ lez (2d) Nb IIT
Bs = laj+2ay+2ay lagk+Lay+3ca (2d) Nb III
B = Tia; +ysas + S as %a(:z:4—|—y4)5<—§a(m4—y4)y—}—%cz (6h) BI1
Bs = —ysar + (4 —ys) @z + L ag la(zy—2ys) X+ @auy + 3¢ (6h) BI
By = — (g4 —ysa) &1 —x4a2+ia3 50 (2r4 —ys) X — 73ay4y+zcz (6h) B1I
Bio = —x4a1 —ysaz + 2 ag —3a (x4 +ys) X+ ?a(m —ya) ¥+ 5cz (6h) BI
B = ysa; — (x4 —yq) az + %ag %a (—x4 +2y4) X — @amy + %02 (6h) B1
B, = (x4 —ys4) a1 + T4a0 + %ag %a (2z4 —ys4) X+ ?amy + %ci (6h) BI
Bis Tsa + ysag + iag %a(:v5+y5) X — @a(m5—y5) v+ icz (6h) B II
By = —ysa; + (x5 — ys5) az + 1 as sa (w5 — 2ys) X + @a% y+icz (6h) BII
Bis = — (x5 —ys) a1 —asax + T ag —ta(2z5 —y5) X — @ayg, ¥+ icz (6h) B II
Bis = —z5a; —ysaz + S ag —ta(zs+ys) X+ ?a (25 —ys) § + 3c2 (6h) BII
Bir ys a1 — (x5 — ys) az + 5 ag ta(—x5+2ys) X — ?amsf’ +3cz (6h) BII
Bis = (x5 —ys) a1 + x5 a2 + %ag %a (2z5 —ys) X+ ?am v+ %ci (6h) BII
Big = Teal + Ysaz + iag %a (6 +y6) X — @a (r6 —ys) ¥ + %CZ (6h) Nb IV



B2o
B2
B2>
Bas
Ba4
B2s

Bar
Bas
Bag

Bs;
Bs2
Bss

Bss
Bse
Bsr

Bsg
Bao
Ba
B4z
Bys
Bas
Bus
Bae

Bss
Bs~

—ys a1 + (6 — ys) a2+%a3
— (z6 — o) a1—x632+i33
—Te a1 _y63~2+%3~3
Yo a1 — (6 — Ys) a2+%a3
(76 — y6) alJF-TﬁaQJF%aB
Tray +y7a2+%a3
—yray + (z7 —y7) ay + } ag
— (7 —y7) a1 —x7a2+ia3
—T7ay —y7a2+%a3
yrar — (7 — yr) a2+%a3
(z7 —y7) a1+ x7ax + 5 ag
Tgay +y8a2+ia3
—ysar + (rs — ys) az + ;a3
— (z8 — ys) 31—56832-5-%33
—Tgay —ysaz-l-%a?,
ysay — (3 — ys) az+%as
(78 —yg) a1+x8a2+%ag
Toay + yga + §ag
—yoay + (zg — yo) az + § as
— (z9 — yo) a1—$932+ia3
—Zgay —y932+%a3
yoay — (zg — yo) az + 3 ag
(9 — yo) al+$93~2+%3~3
Tioar + Yioaz + ia:’,
—y10a1 + (10 — y10) @z + ia3
— (210 — y10) @1 — T10 A2 + ias

3
—Tipa; —Yioa2 + 3 a3

(10 — Y10) a2 + %as

3
(10 — y10) @1 + T10@2 + 7 a3

Yo a1 —

1
Tiirar +Ynag + gas
1
—yirar + (11 —y11) a2 + a3
1
—(z11—yn) ar —r1az+ 7a3

3
—Ti1a; — Y1z + jas

3

yr1ar — (v11 — Y1) a2 + a3
3

(r11 —y11) a1 + w1122 + a3

Ti2@1 +Yi12a2 + 21283

—y12a1 + (12 — Y12) a2 + 21283

— (z12 — y12) a1 — 122+ 21283

%a (6 — 2yg) X + ﬁaazﬁy + %02

—2a(2z6 — ys) X —

—Sa(ze +ys) X+ La (ma—y6)5’+%Ci
3a(—x6 + 2y6) X —§a$65’+%ci
%a (2z6 — yg) X + @ay(;y + 5cZ

%a(x7 +uyr) X — §G($7 —y7) ¥+ 3c2
%a (x7 —2y7) X+ ?awy + icz

f

a(—x7 —|—2y7) % — Lazry+ 3cz
La(2w7 —y7) %+ Bay: § + Sez

sa(zs +ys) X — @a(l‘s —ys) ¥+ fc2
% (s — 2ys) X + @azser iCZ
V3

(— x9—|—2y9) X — ?axgy—i— %ci

a(2xg —yg) X+ ‘{aygy + cz
La(z10 +yi0) X— @a (210 — y10) I+ 52

%a (z10 — 2y10) X + ‘[axlo v+ cz

g

(23310 — Y10) aylo v+ CZ
1

X —
—5a (I10 +y10) X ;- ($1o —y10) ¥+
1€

Sof |

%a( T10 + 2y10) X — Sax10y + 3 3c3

&

2a(2x10 — Y10) X-&-i ayi0y + 3¢z
sa(z11 +yn) X—%a(zn —yn) )’“‘*Ci
sa (11— 2y11) X+ i ary § + jci

—7a (2z11 — y11) *ayu}"" ick
1

2
—sa(zy +ynn) X+ La(zn —yn) §y+

N)

X —
P
3,

¢

%a (71‘11 + 2y11) )A( —
3a (2w —y1n) X+ fayu}’"‘ Jcz
a

Al

axn v+ §CZ

ta(zi2 +yi2) X — @a(xm —Y12) ¥+
Ccz12Z

1 \f

50 (12 — 2y12) X+ 5Pax12y + cz122

oty 25

—2a(2z12 — y12) X — PBayin § + 2122

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
B III

B III
B III



Bss = —zi2a1 —ypaz+ (212 + %) a3 = —%a (12 +y12) X+ @ (T12 = y12) § + (12i) B I

a
clz12 + %) Z
Bsy = y12a; — (12 — y12) as + = ta(—z12 + 2y12) X — @aﬂﬁz v+ (12i) B III
(2:12 + %) as c <Z12 + % Z
Beo = (Jj12 — y12) a; +xipaz + = %CL (21’12 - y12) X+ @aym v+ (121) B Il
(212+%) az C(Zl2+ % z
Be1 = —T12a1 — Y1282 — Z12a3 = —ga(riz+y) X+ ?a (212 = 412) § — (121) B I
62122
Bez = — (212 — - = la(- X — Far§ — a2l i
62 y12a1 — (T12 — Y12) a2 — z12 a3 50 (=712 + 2y12) X — Sar12§ — c2122 (12i) B Il
Bes = (212 —y12) a1 + 71282 — 21283 = 30 (2212 = y12) X+ Fay12§ — cz122 (121) B I
Begs = Tioa1 + Y12 a2 — (212 — %) as = %a (12 +y12) X — 730 (r12 —y12) ¥ — (12i) B III
C (,212 — %) Z
Bes — —yrpar + (z12 — y12) ag — - Ta(z1g — 2y12) R+ Lazin§ — (12i) B III
(2’12 - 5) as ¢ (Z12 - %) z
Bes = — (712 — y12) a1 — w1282 — = —%a (2z12 — y12) X — @azm y - (121) B III
(z12— 1) a3 c(z12—3) 2
Ber = r13a1 + Y13 a2 + 213 a3 = ta(zi3 +yi3) X — @a (13 —y13) ¥+ (12i) B IV
cz13 Z
Bes = —yizai+(z13—vi13) a2 +213a3 = 3a (213 — 2y13) X+ Paziz§ + c21 2 (12i) B 1V
Boo = —(¥13—y13) a1 —Tizas+zizay =  —2a (213 —yiz) X — Layiz § +czizd (12i) B 1V
Bro = —wizai—yisax+(2i3t+g)as = —ga(ris+yn) X+ ?a (213 = y13) § + (120) B IV
c (2’13 + %) Z
B, = vizar — (z13 — y13) a2 + = 3a (=213 +2y13) X — §Qx13 y+ (12i) BIV
(1ot 1) 2 (ot 3) 2
By, — (213 — y13) a1 + z13 2 + = 1a(2xy3 — y13) X+ ?aym v+ (12i) B1V
1o+ ) g (ot 1) 3
Bz = —x13@] — Y13 a2 — 213 A3 = —%a (13 + y13) X+ @a (13 —y13) ¥ — (12i) B1V
02132
Bra = yiai— (213 —yi3) a2 —zi3a3 = za(—ai3+2y13) X — Fariz§ —czi32 (12i) BIv
B75 = (xl?) — y13) a] +riz3as — z13as = %a (2.’1)13 - 913) X+ 730’:'413 y — Cz13 Z (121) B 1V
Brs = ri3a1 + Y1z az — (213 - %) as = %a (r13 + y13) X — @a (13 —y13) ¥ — (12i) BIV
c (213 — %) Z
By = —y13a1 + (13 — Y13) A2 — = %a (w13 — 2y13) X+ @axlgff - (12i) B 1V
(213 - %) ag ¢ (Zl3 - %) z
B78 = — (leS — y13) a] —rizadg — = —%CL (23713 - y13) )A( - ?ayliﬂ y - (121) B IV
(12 - 3) 0 (a4 2
B7y = Tiaa1 + Y142 + 214 a3 = %a (214 +y1a) X — @a (T14 —414) ¥ + (12i) BV
62’142
Bgo = —wisar+ (v14 —y14) a2 +2z1483 = 3a(T14 — 2y14) X + ?axm y+czaz (12i) BV
Bg1 = — (%14 —yu)ar—ruaztzigaz = *%a (2214 — y14) X — §Gy14 V+czaz (12i) BV
Bs: = —z14a; —yaag+ (214 + %) azg = —%a (T14 + y1a) X+ ?a (14 —y14) ¥+ (12i) BV
c (214 + %) z
Bgs = Yyiga — (x14 - y14) as + = %a (_3714 + 2y14) X — ?amlﬁl y+ (12i) BV
(2’14—|—%) as 0(2’144— %) Z
Bss = (14 — Y14) @1 + T1422 + = la(2w1s —y1) X+ Layuy + (12i) BV
(214 + %) ag ¢ ('214 + %) z



Bss

Bss
Bsr

B89

Bogo

B91

Bo2
Bos
By

Bos

B96

Bor

Bos
Bgo

Bigo =

B101

B102

Bios

B104 -

Bios =

Bios

Bio~

Bios

B109

Biio =
Bi11 =

B112

—T14A1 —Y14aA2 — 214 A3

Yra a1 — (9314 - y14) ag — Z14 a3
(14 — Y14) a1 + T1482 — 21423

1
Ti4a1 + Yra g — (214 - 5) as

—y1a a1 + (T14 — y14) A2 —
(214 — 1) a3

- (5814 - y14) a; — T4y —
(214 - %) asg

T15a1 + Y15 a2 + 215 A3

—y15 a1 + (T15 — Y15) A2 + 215 A3
— (z15 — y15) a1 —T15 a2+ 215 @3

1
—ri15a1 —yisaz + (215 + 5) as

yisar — (T15 — Y15) a2 +
(215 + %) as

(z15 — y15) a1 + T15a2 +
(15+4) a

—Ti5aA1 —Yi5a2 — 215 a3

Yi5a1 — (1’15 - y15) az — 21543
(x15 — Y15) a1 + T15 82 — 21583

1
T15a1 + Y15 a2 — (215 — 3) as

—y15 a1 + (T15 — y15) a2 —
(215 = 3) a3

- (3315 - y15) a; —Tisaz —
(315 - %) as

T16 a1 + Y16 A2 + 216 A3

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

1
—ZTie a1 — Y16 a2 + (2’16 + 5) as

yiar — (T16 — Yi6) A2 +
(216 + %) ag

(x16 — Y16) a1 + T16 a2 +
(216 + %) as

—T16A1 — Y16 A2 — 216 A3

Y161 — (T16 — Y16) a2 — 216 A3
(x16 — Y16) a1 + T16 A2 — 216 a3

1
T16 a1 + Y16 A2 — (216 - §) as

*%a (T14 4+ y14) X+ @a (T14 —y14) ¥ —

CZ14 Z

ta(—z14+ 2y14) X — @awM ¥ —cruuz

30 (2x14 — y1a) X+ ‘faym y—craZ

%a (14 + y14) X — § (T14 —y14) ¥ —
C (214 — %) Z
la (14— 2y11) X+ Laziy —
C (2’14 %) Z
—50 (2014 — y14) X — i Y14y —
(& (214 — %) 2
1 «_ V3 _ 5
50 (r15 +y15) X — 5Pa(r15 —y15) § +
62’152

%a (x15 — 2y15) X + §a9€15 ¥ +cz52

—3a(2z15 — y15) X — §Gy15 ¥+ czi52

—ta(z15+y15) X+ ?a (15 —y15) ¥ +
c(z215+3) 2

sa(—z15 + 2y15) X — i@9615}’ +

6(2’15 + %) Z

5a(2x15 — y15) X + @%{15 v+

C <215 + %) 2
—3a(z15 +y15) X+ ?a (r15 —y15) ¥ —
215 Z

1 ~ 3 ~ ~
50 (=215 + 2y15) X — %axw Y —cz5%

1a(2z15 — y15) X+ ?aylf) ¥ —cx52

ta(zis +yis) X — @ (r15 —y15) ¥ —
& (2’15 %) Z
La(zis — 2y15) X+ §GI155’ -
c (215 — %) Z
—5a(2x15 — y15) X — @ 1Y —
¢(z5—3) 2
1 V3 5
50 (16 +y16) X — 570 (16 — y16) ¥ +
02162

La(zi6 — 2y16) X+ ﬁaffm ¥ +cz162

—50a(2x16 — y16) X — iayw ¥+ czic2
—5a(x16 + y16) X + %a (16 — ¥16) ¥ +
C (216 + % 7
ta(—z16 + 2y16) X — @a»ﬁﬁ v+
<Z16 + l) Z
% (216 — y16) X + \2[613/16 v+
(216 + )

1 V3 -
—5a(r16 + y16) X + 70 (r16 —Y16) ¥ —
Ccz16 Z
sa(—z16 + 2y16) X — ?axlﬁ ¥ —czi62
la (23316 - ylﬁ) X+ Laylﬁ ¥ —czi6Z

(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

Rh1

Rh1
Rh1
Rh1

Rh1

Rh1

Rh1

Rh1
Rh1
Rh1

Rh1

Rhl1

Rh II

Rh II
RhII
Rh II

Rh II

Rh II

Rh II

Rh II
Rh II
Rh II



Biis = —yi6a1 + (T16 — Y16) a2 — = La(zi6 — 2y16) X+ @aﬂﬁlﬁ}*’ - (12i) Rh I
(10— 3) 20 c(rs—1) 3

Bi1a = — (216 —( Y16) 3;1)— Ti6ag — = —3a (2316 —<y16) &1; ?ayw y- (12i) Rh II
216_5 as CZ16—§ Z

Biis = Ti7a1 +Yiraz + z17as = %a (17 +y17) X — @a (r17 —y17) ¥+ (12i) Rh I

62172

Biie = —yirar+ (217 —yi7) a2 +zi7a3 = la(zir — 2y17) X+ §a$17 V+carz (12i) Rh IIT

Biiz = —(v17 —wi7) ai—ziras+zi7a3 = —3a(2x17 —yir) XK — ?ayn ¥+ cz17 2 (12i) Rh ITI

Biis = —zirai—yirac+ (v +3) a3 = —ga(zir+yir) X+ \/TfG (T17 —917) ¥+ (121) Rh III
C (217 + 5) 2

Biio = yiray — (217 — y17) ag + = la (=217 +2u17) & — Lazir § + (12i) Rh 111
(217 + %) ag ¢ ('217 + %) z

Bi2o = (T17 — y17) a1 + x17a2 + = sa(2x17 —y17) X+ @ayn v+ (121) Rh III
(2’17—|—%) as 0(217—|— %) Z

Bi2: = —ZTi7a1 —Yiraz2 — 21743 = —%a (v17 +y17) X+ @a (r17 —y17) ¥ — (12i) Rh III

cz17Z

Bizz =  yirar— (w17 —yi7) a2 —zira3 = za(—zi7 +2y17) X — @awn y—carz (12i) Rh IIT

B123 = ($17 — y17) a; + T17aAg — Z17A3 = %CL (21‘17 — y17) b'e + §Qy17 y — CZ17 Z (121) Rh IIT

Bi24 = Tiray +Yiraz — (217 - %) ag = %a (r17 +y17) X — @f (r17 —y17) § — (12i) Rh III
c(z17 — 5) Z

Bi2s = —yirar + (17 — y17) az — = sa(zir — 2y17) X+ §a$175’ - (12i) Rh III
(217 — 3) a3 c(ar—3) 2

Bi26 = —(z17 —y17) a1 —T17 @ — = —%a(2z17 —yi7) X — §Gy17 y- (12i) Rh ITI
(217 - %) az ¢ ('217 - %) z
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