a-AlB1s Structure:
AbSB22 tP216.96_5b_2a21b-001
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Space group number

Space group symbol

A1B12

A5B22_tP216_96_5b_2a21b-001
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tP216
96

P432,2
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e AlBi5 can also be found as orthorhombic v-AlB13. Unfortunately we do not have a determination of the atomic positions
in that system.

e As the v structure has never been isolated from the « structure, and can be transformed into the « structure but not
reconstituted from it, a-AlB;s is the ground state of the system. (Higashi, 2000)

e According to (Higashi, 1977), there are thirteen aluminum atoms in this cell, distributed statistically among the five sites.
This gives a stoichiometry of AlyggBis. The sites Al-I, AI-III, and Al-V are extremely close together. The combined site
is 98% occupied, and only one site is occupied at any one position, so the occupancy of these sites are approximately
33%. Similarly, pairs of Al-II atoms are rather close together, and each pair of sites contains approximately 98%, giving
an occupation of 49% for the A-II site. If there are thirteen aluminum atoms in the unit cell, puts the occupation of the
Al-1V site at 14.5%.

e This structure can also be found in the enantiomorphic space group P412:2 #92. We follow the authors and place it in
P432,2 #96.

Simple Tetragonal primitive vectors

a; = ax
az = ay
ag = cCz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = T1a; + 1 as = ar1 X+ ary (4a) BI
B, = —z1a; — T as + %ag = —ar1X—ary + %ci (4a) B1
B; = —(:rl—%) a13+ (:r1+%) as+ = —a(ml—%)i—i—a(xl—i—%)y—i—%ci (4a) B1
133
By, = (m1—|—%)a1—(x1—é) aQ—&—iag = a(acl—&-%))“(—a(xl—%)y—i—ici (4a) BI
B = Toa; + Toas = axs X+ arsy (4a) B1I
Bg = —Tga; — Tpag + % as = —areX —axo y + %ci (4a) B II
B, = —(:172—%) a13+ (xg—&—%) ay+ = —a (xg—%) 5(—1—61(962—}—%) y—i—%ci (4a) B II
183
Bg = (z2+%)a17(:c27%) a2+ia3 = a(x2+%)ifa(x27%)y+ici (4a) B1I
By = r3a) + ysas + 23 as = arsX+aysy +cz3 (8b) All
By = —x3a; —ysas + (Z3 + %) as = —ar3X —aysy +c (23 + %) 2 (8b) All
By = — (y3 — %) a; + (3:3 + %) a+ = —a (y — %) X+a (a:g + %) v+c (23 + %) Z (8b) All
(23 + %) az
Bz = (ys+3)ar— (23— %) ax + = a(ys+3)&k—a(zs—3)9+c(es+i)z (8b) All
23 + %) ag
Bis = —(zs—3)ai+(ys+3)as— = —a(zs—3) kt+a(ys+3)y—c(zs—3)2 (8b) All
(23— 3) as



B = (m+da-(s-Ha- = almtdt-a@m-Hy-cl-Ha 6 Al

(25— 1) as

By = yza; + Tr3as — z3as = aysX +arsy —cz3 (8b) All

Big = —yza; — T3as — (23 — %) as = —aysX —ar3y —c (23 — %) 2 (8b) All

By = Tga] +Ygaz + 24a3 = axsX+aysy +cz42 (Sb) Al I

Bis = —x4a] —ygag + (24 + %) as = —arsX—ay,y +c (24 + %) Z (8b) Al Tl

By = —(u—-3a+(@+3)a+ = —a(lpu—3) fta(za+i)y+c(au+3)z (8b) AlTI
(2’4 + %) as

By = (y4+%)a1—(x4—%)a2+ = a(y4+%)5<—a(x4—f)y+c(Z4+ ) (Sb) Al Il
(24 + %) as

B21 = — (1?4 — %) a; + (y4 + %) as — = —a (584 — *) x—|—a (y4 + ) y—C (24 — %) Z (8b) Al Il
(24— 1) as

B = (m+da-(mu—-3a- = a(w+i)t—amu—-3)y—clu—13)2  (8b) Alll
(24— 1) as

Bos = Ysay + rga9 — 2483 = aysX +arsy —czy 2 (8b) Al Tl

B24 = —Ysa1 —Tgay — (24 — %) as = —ay45< — a.’L‘45’ — C (2’4 — %) Z (Sb) Al IT

By = Trsaj +Ysaz + z5as = arsX +aysy + cz52 (8b) Al IIT

Bag = —zsa; —ysas+ (25 + 1) a3 = —azsX—ays§+c (25 +3) 2 (8b) Al 111

By = — (y5 — %) aj; + (x5 + %) as + = (y5 — 7) X+a (x5 + ) y+c (z5 + %) Z (8b) AlTII
ot ) 2

Bos = (y5 =+ %) — (335 %) as + = a (y5 + %) X—a (.135 — *) y +c (2’5 + ) (8b) Al 11T
(25 1) g

B = —(zs—2)ar+(ys+i)as— = —afzs—3%) %k+a(ys+3)F—-c(es—3)2z  (8b) Al III
(25— 1) as

B3 = (x5 +3) a1 — (ys — 3) a2 — = a(ws+i)%k—a(ys—3)9—c(es—1) 2 (8b) Al III
(5 )

Bs: = Ysar + Tsag — 25 as = ays X +arsy —czs5 2 (8b) Al ITI

B32 = —Ysay —Tyag — (Z5 - %) as = 7ay55\( - ax5y —C (2’5 - %) Z (Sb) Al III

B3z = Teay + Yg az + 26 a3 = axegX+aysy + cz¢ 2 (8b) Al IV

B3y = —Tga; — ygas + (26 + %) as = —azgX —aygy +c (26 + %) 2 (8b) Al TV

Bss = —(ys—3)ar+(zs+3)as+ = —a(ys—3) %+a(ze+3)+c(z6+3)2  (8b) AlTV
(26 2) 2

Bsg = (v + 3 )al—(zﬁf%) as + = a(ye+3)k—a(zs—3)9+c(e+1)2 (8b) ATV
(26 + 1) as

Bsr = —(zs—3)ai+(ye+3)a— = —a(zg—3)X+a(ys+3)y—c(zs—3)2  (8b) Al TV
(20D s

B3s = <$6+§) 1—(y6—%)a2— = a(xg—l—%)&—a(yg—%)jf—c(zg—i)i (8b) Al IV
(o) a0

B3g = Y6 A1 + Tgag — zg as = alYe X+ aleg y — CZg Z (Sb) AlTV

Bs = —Yga — Tgag — (26 — %) as = —aygX —argy — ¢ (zG — %) Z (8b) AlTV

B4 = T7ay + yrag + 27 as = ar7 X+ ay; y +czr (8b) AlV

By = —z7a; —yras + (27 + %) as = —ar7X—ayry +c (Z7 + %) Z (8b) AlV

Bis = —(yr—3Ha+(ar+3)a+ = —a(lyr—3) %ta(zr+3)y+c(zr+3)2 (8b) AlV
(er+3) 2



B44

B45

By~
Bys
Byo

Bs:

B52

B53

Bss

Bss
Bse
Bsr

B59

B60

Be:

Bé2

Bes
Bea
Bes
Bes
Ber

Bes

Beg

B

B2
Brs

(21 +3) a

—(r =) at (yrt3) az -
(sr—3) &

(w7 +3) a1 = (yr = 3) a2 —
(sr=3) &

yra; +rraz — zyasg
1
—Yray —Traz — (27* 5) as
rgaj +Yygas + zgas
1
—Tgap —ygaz+ (Zs—i— 5) az

-3t (ot}

(28+%) as

(y8+l) al—(fﬂs—l) as +

2 2

(Zg-ﬁ-i) as

—(ws—3) a1+ (ys + 3) a2 —
(- %) 2

(154 4) a1 — (3o — ) s
(= 1) as

Ysay + Tgaz — 2gas
—yga; —xgas — (23 — 3) a3
Tgay + Ygaz + 29 ag
—zga; —yoas + (2 + 3) as

- d) At (st )k

(2’9 + %) as

O P P
(ot 1) o

o4 (05 )
(20— 1) as

(oo D) (o~ 1) -
(20— 1) as

Ygay + Tgag — 29 a3
1
—Yoay1 —Tgaz — (29— 5) ag

T10a1 + Yi0a2 + 210 a3

1
—z10a; — yroaz + (210 + 3) as

—(y10—3) ar + (z10+3) az +

(210 + %) ag
(ylo + %) a; — ($10 - %) az +
(210 + i) ag

—(z10—3) a1+ (Yo + 5) a2 —

(210 - %) as
(z10+3) a1 — (y10 — 3) a2 —
(210 = ) as

Y01 + Tipa2 — 210 A3

—Yioar —Tipaz — (210 - %) as

ri11a1 +Yi1a2 + 21183

—a (y10 — %) 5("‘(1 (CEl() + %)

1

0ot 3) %ol 1) § -1

ayr X +axr7y —cz7
~ ~ 1\ -~
—ayr X —avry —c(zr— %) 2
arsX+aysy + czg Z

—arsX —aysy +c(zs+ 3) 2

~afas - §) &a s+ ) 9-clen -

1

oot} x—aln—1) el

ays X +axrsy —czgZ

N - 1\ -~
—aygx—axgy—c(zg—g) Z

argX + ayoy + cz9 Z

—aa:gfc—aygy—kc(z'g—i-%) Z

—a(wg— %) X+a(yo+3) §—c(z0 —

afwgt3) X—aly—3)y—clo—1

ayoX +argy —czgZ
~ ~ 1\ -
—ayg X —axgy —c (29 — 3) 2
ar1oX + ayi0 ¥ + cz102

A~ A~ 1
—aripX —ayipy +c¢ (210 + 3

c(zlo + %) Z

ayio b'e + axqo 5’ — CZ210 Z

—ayio X — ario y — C (210 — %) Z

ari1 X +ayny +czi1 2

) 2
v+

3

4

1

4

3

4

1

)

)

~alys— ) %a(es +3) ghe(s+ 1) 2
alys+3) %-ales—3) gHel+h) 2

) 2

Z

“aly— 3) %ra(e +3) ge(a+ ) 2
a(m+ ) % —alz—3) g re(ntd)

) 2

Z

AlV

AlV

AlV

AlV
AlV
B III
B III
B III

B III

B III

B III

B III
B III
BIV
B1IV
BIV

BIV

BIV

B IV

BIV
B1IV
BV
BV
BV

BV

BV

BV

BV
BV
B VI



Bry
Brs

Brr

Brs

Brg

Bs:
Bs:
Bss

Bsa

Bss

B86

Bsr

Bso
Bgo
Bo;

Bo2

B93

Bos

Bos
Bos
Bor
Bos
Bog

—Ti1a; —Yyiaz + (211 + %) as
—(yn—3) a+ (z11+3) a2+
(z11+ 1) a3
(1/11 + %) a; — (11311 - %) az +
(211 + i) az
- ($11 - %) a; + (yn + %) az —
(211 - %) as
(z11+3) a1 — (yu — 3) a2 —
(211 - 1) a3
Yyriap + T a2 — 211 a3
—Yuia; —Tipaz — (211 - %) ag
Tiza1 + Yi2@2 + 21243
—ZTizai — Yizaz + (212 + %) az
- (y12 - %) a; + (9612 + %) ag +
(212 + %) ag
(2/12 =+ %) a; — (3012 - %) az +
(212 + %) ag
— (12— 3) a1+ (12 + 3) az —
(s12— 1) a3
(3012 + %) a; — (y12 - %) az —
(22— 1) a3
Yizai +Ti2a2 — z12a3
—Yi2a1 — T12a2 — (212 - %) as
Tiza1 +Yi3az + z13a3
—Z13a1 — Y138z + (213 + %) az
- (y13 - %) a; + ($13 + %) ag +
(213 + %) az
(l/ls =+ %) a; — (11713 - %) ag +
(z15+ 1) a3
— (213 —3) a1 + (yu3 + 5) a2 —
(z15 = 1) a3
($13 + é)( a; — (1y)13 - %) az —
213 — 7) a3
Yizal + Tiz3az — 213 a3
—Yiza1 — Tiz3a2 — (213 - %) as
Tig4@1 + Y1422 + 214 a3
—Ti4a1 —Yraag + (214 + %) as
- (3114 - %) a; + ($14 + %) az +
(214 + %) az
(Z/14 + %) a; — ($14 - %) ag +
(s14+7) a3
- (3314 - %) a; + (y14 + %) az —
(s14 = 1) a3
(3514 + %) a; — (y14 - %) az —
(214 = %) a5

—ary X —ayny+c(z1+3) 2
—a(yn—35) X+a(en+3) 9+
C<211+%) Z

aynf{—i-a:vuy — 02112
—ayn X —arny —c(z1—3) 2
aria X+ ayi2 § + cz12 Z
—ari2 X —ay12§ +c¢ (2’12 +
—a(y12—3) X+a(zi2+3)
c (le + %) Z
a(yzt3) X—a(r2—3) ¥+
¢ (2’12 + i) Z
—a(r2—3) X+a(ytsz)y-
C (212 — %) Z

2) 2
v+

ay12 X+ axr12y — cz12Z
—ayi2 X —ar12§ —c (212 — 3) 2
ari3X +ay13y + cz132
—az13X —ay13§ + ¢ (213 +
o= 1) % oo+ )
c (z13 + %) Z
a(yis+3) %—a(rz—3) ¥+
c (213 + %) Z
—a(zi3—3) X+a(ps+3)y—
c

2) 2
v+

(is-2) 2
a(ris+3)X—a(yzs—3)9—
C<Zl3_i Z

ay13X + ar13y — cz132
—ay13X —ax13y —c(z13 — 3) 2
ar1a X+ ay14y +cz142
—ary X —ayay +c(za+3) 2
—a(ya—3) X+a(ru+3) 9+
c (214 + %) Z

a(y14+§)>‘<—a(x14—%)y+

0(214—1—%) Z
—a(ru—3)X+a(yu+3)y-
C<2’14—%) Z
a(x14—|—§) )“(—a(ym—%) vy-
0(2’14—i) Z

B VI
B VI

B VI

B VI

B VI

B VI
B VI
B VII
B VII
B VII

B VII

B VII

B VII

B VII
B VII
B VIII
B VIII
B VIII

B VIII

B VIII

B VIII

B VIII
B VIII
B IX
B IX
B IX

B IX

B IX

B IX



Bios =

B104

B105 =

Bioe =

Bio7

B108 =

Biog

Biio =

B111 -

B112

Bi1s =

B114
B115

B116

Bi17

B118 =

B119 -

Bi2o =
Bi21 =

B122
B123

Bi2s =

B125 =

B126

Bi27r =

Bi2s =
Bi2g =

Bi3so
Bis1

B132 =

Yraai +Traa2 — 214 A3
1
—Yiqa1 — T14Q2 — (214 - 5) as
Zisai +Yisaz + 215 a3
1
—Ti5a1 — Y15 az + (2’15 + *) az

(y15* *) al+($15+ ) az +

(215 + *) as
(y15 + %) ($15 - *) az +
@w+ 1) as

(3015 - l) a; + (y15 + ) az —
(215 — 3) as
(1715 + %) a; — (y15 - %) as —
(215 - %) asg
Yisa1 + Ti5a2 — 215 a3
—y15a; — L1583 — (215 — 3) as
T16 A1 + Y16 A2 + 216 A3

1
—r16a1 — Y16 a2 + (216 + 3) as

—(y16—3) a1+ (z16 + 3) a2+

(216 + 1) a3
(5616 - l) az +
(216 + ) ag
—(z16— 3) a1+ (y16 + 3) az —
(216 - §) as
($16 + %) a; — (y16 - %) ag —
(216 — 1) a3

Y16 a1 + T16 A2 — 216 A3

(1116 + %)

—Yi6 a1 — Tie A2 — (Zl6 - %) ag
Ti7ar +Yiraz + z17a3
—ZTizar —Yyiraz + (217 + %) az

(y17 - *) a; + (9617 + %) az +
(217 + 4) ag
(a:n —3) az+
(217+ 1) as
(9317 - *) a; + (y17 + ) az —
(217 - é) as
17 + l) a; — (y17 - l) az —
( 2 2
(217 — 1) a3

(Z/17 + %)

Yiray + Ti7az — 217 a3
1
—Yiray — TiraA2 — (217 - 5) as
Tigar + Yigaz + 218 a3
1
—Ti1ga1 — Yigaz + (218 + 5) az

(y18 - l) a; + ($18 + l) ag +
2

(2184 3) as
(yls + %) a; — (11718 - *) az +
(Zl8 + ) az

ay14X +ars § —cz142
—ay1a X —ax1sy —c (214 — 3) 2
ar15sX + ayis ¥ + cz152
—azis Xk —ayisy+c(z5+3) 2
(ylsff) x+a(z15+ ) v+
(215+ )
a(ys+3) X—a(vis—3) y+
(& (,215 + i) Z
—a(zis—3) X+a(yis+3)§—
& (2:15 — %) Z
a(:c15—|—%) X—a(y
0(215 — 1

)3 -

N[ =

—_~

. —
z
ayis X +ari5y — cz15%
—ayisX —azri5y —c (25— 3) 2
ax1e X + ay16 ¥ + czi6 Z
—ari6X —ayiey +c (216 + 3) 2
—a(ye—3) X+a(ve+3) ¥+
c (216 + %) z
a(yie+3) X—a(rie—3) 9+

C(Zu;—f—i)i
~a(o0—4) R+ a(no+1) §
6(2’16—% Z
oo +4) %—alne—3) 9 -
0(2167% Z

aywi—i-axmy - 02162
—ayi6X —ax16y — ¢ (216 — 3) 2
ax17ﬁ+ay17§f+czl72
—ar;z X —ayiry +c(zr+3) 2
—a(yir—3) X+a(zir+3) g+
c (2:17 + %) Z
a(yr+3) X—almr—3) y+
c (2’17 + i) Z
—a (17— 3) X+a(pr+3) 9 -
c (217 — % Z

a(zir+3) %X—a(yr—3) ¥ -
0(217—i Z

ay175c+ax17§f —02172
—ayir )A( — ariy y — C (217 - %) 2
arig X +ay1sy + cz18 2
—arigX —ay1sy +c (218 +3) 2

(ylS_ *) X+G(Z‘18+ ) S’+
c(zs+3) 2
a(yis+3z) X—a(ms—3) y+
(ot 1) 2

B IX
B IX
BX
B X
B X

BX

B X

B X

BX
BX
B XI
B XI
B XI

B XI

B XI

B XI

B XI
B XI
B XII
B XII
B XII

B XII

B XII

B XII

B XII
B XII
B XIII
B XIII
B XIII

B XIII



Bi42

Bi4s =

B144 -

Biss
Bise

Biar

B148

Bigo =

Biso

B151
B152

B153 -

Bisa

B155 =

B156

Bis7

Biss

B159

Bieo =
Big1 =

B162

(o= d) o+ (it )
(215 = ) as
(218 +3) a1 — (y15 — 3) az —
(215 — ) as
Y1g a1 + Tigaz — 218 A3
—Y1ga1 — T1gaA2 — (218 - %) as
Tigar + Y92 + 219 a3
—Tiga; —Yigaz + (219 + %) az
- (y19 - %) a; + (1319 + %) ag +
(219 + %) ag
(10 +3) a1 = (710 — 3) @2 +
(219 + %) as
— (219 —3) a1 + (Y10 + §) a2 —
(210 = 3) as
19 + l) a; — (y19 - l) az —
( 2 2
(210 = 3) a3
Y9 a1 + Tigaz — 219 A3
—Yi9a1 — TigaAz — (219 - %) as
Z20 a1 + Y20 A2 + 220 A3
—Tg0a1 — Y202 + (220 + %) as
(= 3) @+ (om0 + ) an+
(220 + 1) a3
(y20 + %) a; — (IEQO - %) ag +
(220 + i) as
— (w20 — %) a1 + (y20 + 3) a2 —
(220 — 3) a3
(3620 + %) a; — (y20 - %) ag —
(220 - i) as
Y20 @1 + T2p a2 — 220 A3
—Y20a1 — T20a2 — (220 - %) as
To1 @1 + Y21 a2 + 221 A3
—ZT21 @1 — Y21 a2 + (2’21 + %) az
- (y21 - %) a; + (CC21 + %) az +
(221 + %) as
(1/21 + %) a; — (!E21 - %) az +
(221 + i) az
—(z1— %) a1 + (y21 + 3) a2 —
(221 - %) as
T2l + l) a; — (y21 - l) az —
( 2 2
(221 - %) as
Y21 @1 + T21 a2 — 221 A3
—Y21a1 — X1 Q2 — (221 - %) ag
Toz2 a1 + Y222 + 22283

1
—ZTo2a1 — Y2 a2 + (222 + 5) ag

—a(os =) %+ a (1) 9 -
C 2187%) Z

oo +) x—alns—1) -
C<218_i) Z

aylgfc—i-aa:lgy — CZlgi
—ayis8 X — arig y — C (218 — %) Z
arigX +ay19y + cz192
—azigR —ayioy +c(z10+ 5) 2
—a(yo—3) X+a(z+i)y+
c (2:19 + %) Z
a(yro+3) X—a(r9—3) ¥+
(s0+ 1)

ay19 X+ axr19y — cz19Z
—ayro X —ary —c (210 — 3) 2
ax20 X + ays0 ¥ + cz20 2
—azaX —ayz0 § + ¢ (220 + 3) 2
i) (ot )34
c (220 + %) Z
a(y20+%) f(fa(mofé) v+
c (220 + i) Z
—a(r0—3) X+a(yao+3) 9 —
c

(o0~ 3) 2
afea+3) X—alyn—3) -
C(Zgo—i Z
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