Bergman [Mgso(Al Zn) 9] Structure:
AB32C48 cl162 204 a 2efg 2gh-001

This structure previously used the label(s) AB32C48_cI162_204_a 2efg 2gh. Calls to these addresses will be redirected here.
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Prototype AlMgso7Zmyg

AFLOW prototype label AB32C48_cl162_204_a_2efg_2gh-001
Strukturbericht designation DS,

Mineral name bergman structure

ICSD 57968

CCDC 1622006

Pearson symbol cl162

Space group number 204

Space group symbol Im3
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AFLOW prototype command aflow --proto=AB32C48_cI162_204_a_2efg_2gh-001
—Tparams=a, T2, T3, L4, Y5, 25, Y6, 26, Y7, 27, L8, Y8, 28

Other compounds with this structure
LigoMg(;CulgALQ, A15CUL13

e Most of the sites in this lattice have random occupancy. In particular, according to (Bergman, 1957): The Al-I (2a) site
is only occupied 80% of the time, the Zn-I (24g) site is occupied by Al 19% of the time, the Zn-II (24g) site is occupied
by Al 43% of the time, and the Zn-IIT (48h) site is occupied by Al 36% of the time.

e The LisgMggCujzAlys structure found by (Pavlyuk, 2019) has all sites fully occupied.

Body-centered Cubic primitive vectors

a; = —%ai—l—%aA—i—%ai
az = %ai—%a&—i—%ai
ag = %afch%ayf%aZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Al'T
B, = ta;+ (z2+ 1) ax + 223 = ara X+ a2 (12e) Mg I
By = %al - (xz - %) as; — Tpas —axw‘c—!—%ai (12e) Mg I
B, = Toa; + %ag + (xg + %) as %ax +axoy (12e) Mg I
B; = —zoa; + %ag — (x2 — %) as %afc —axsy (12e) Mg I
B = (z2+3) a1 + 2282 + F a3 30y + avy 2 (12¢) Mg I
B, = — (22— 1) a1 — 2282+ L a3 lay —azy 2 (12e) Mg I
Bg = %al + (acg + %) ar + r3as ars3 X+ %ai (12e) Mg II
By = %al — (.’L’g — %) a; — r3as —ar3 X+ %ai (12e) Mg II
Bio = r3a; + a2+ (v3+ 1) a3 saX+ argy (12e) Mg II
By = —z3a; + %az - (3:3 — %) as %afc —ax3y (12e) Mg 11
B = (xg + %) a; +xzas + %ag %ay + ax3Z (12e) Mg II
Bz = — (333 — %) a; — r3as + %83 = %ay —ax3Z (12e) Mg 11
B4 = 2x4a; + 2x4 ay + 274 Az = arsX+aryy + axy (16f) Mg II1
Bis = —2x4 a3 = —ars X —axs§ +axs z (16f) Mg II1
Big = —2x4 A = —ar X+ axsy —axa z (16f) Mg III
Bir = —2z4 a1 = ATy X —ars §y — ar4Z (16f) Mg III
Bis = —2x4a; — 2w4a9 — 274 A3 = —axs X —arsy —axs z (16f) Mg II1
By = 214 as = axsX+arsy —axy (16f) Mg III



B2o
B2
B2>
Bas
B2y
B2s

Bar
Bas
Bag

Bs;
Bs2
Bss

Bss
Bse
Bsr

Bsg
Bao
Ba
B2
Bys
B4
Bus
Bae
Byr
Bus
Buao

Bs1
Bs2
Bss
Bs4
Bss
Bse
Bsr

B59

214 as
2x4 a1
(ys +25) a1 + 2522 + Y5 a3
—(ys — 2z5) a1 + 2522 — Y5 a3
(Yys — 25) a1 — z5 a2 + ys a3
—(ys +25) a1 — 2522 — Ys a3
ysai + (ys + 25) az + 25 a3
—ysay — (ys — 25) az + z5 a3
ysai + (Y5 — 25) a2 — 25 a3
—ysay — (ys + 25) az — z5 a3
zsar +ysaz + (ys + 25) a3
zsa; —ysaz — (Y5 — 25) as
—zza1 +ysaz + (Y5 — 25) as
—zsa; —ysaz — (Y5 + 25) as
(Y6 + 26) a1 + 2z a2 + Y6 a3
— (Y6 — 26) a1 + 26 a2 — Yo a3
(Y6 — 26) a1 — z6 a2 + ys a3
—(y6 +26) a1 — 2682 — Ys a3
ye a1 + (Ys + 26) a2 + 2z a3
—ys a1 — (Y6 — 26) az + 26 as
Yeai + (Yo — 26) a2 — 26 a3
—ye a1 — (Y6 + 26) az — 26 a3
z6 a1 + ysaz + (Yo + 26) a3
ze a1 — Yo a2z — (Y6 — 26) a3
—zga1 + Yo a2 + (Y6 — 26) a3
—z6a1 — Yo a2 — (Yo + 26) a3
(y7 4+ 27) a1 + zraz +yr a3
—(yr —2zr) a1 + 2z7a2 —yraz
(y7 — 27) a1 — zrag +yr a3
—(y7 +27) a1 — zraz — yr a3
yrai + (y7 + 27) az + 27 a3
—yrar — (y7 — 27) a2 + 27 a3
yrar + (yr — 27) ag — 27 a3
—yra; — (yr + 27) az — z7 ag
zrar +yrazs + (yr +27) a3
zray —yraz — (yr — 27) as
—z7ar +yrag + (yr — 27) a3
—z7a; —yrag — (Y7 + 27) a3
(ys + zs) a1 + (x5 + 25) az +
(zs +ys) a3
—(ys — z8) a1 — (vs — 25) a2 —
(zs +ys) a3

arsX —aryy +axy z
—ars X+ arsy + axy z
ays y + azs z
—aysy +azs 2
ays § — azs z
—aysy —azs 2
azs X + ays Z
azsX — ays Z
—azs X+ ays z
—azs X —ays Z
ays X +azs y
—ays X+ az5 ¥
ays X —azsy
—ays; X —azy
aye y + aze Z
—ays y + azs Z
ayey — azg Z
—ayey — azg Z
azg X + aye Z
aze X — aye Z
—AQazg b'e + aYe Z
—azgX — ayeg Z
aye X +azgy
—ayg X +azy
ayeX —azgy
—ayeX — azy
ayry +azrz
—ayry +azr2
ayr y —azr Z
—ayry —azrz
az7 X+ ayr Z
azrX —ayr z
—azr X+ ayr z
—azrX —ayr Z
ayrX+azry
—ayrX+azy
ayr X —az7y
—ayrX —az7y

argX + aysy + azg Z

—argX —aysy + azs z

(48h)

Mg III
Mg III
Mg IV
Mg IV
Mg IV
Mg IV
Mg IV
Mg IV
Mg IV
Mg IV
Mg IV
Mg IV
Mg IV
Mg IV
Zn 1
Zn 1
Zn 1
Zn 1
Zn 1
Zn 1
Zn 1
Zn 1
Zn 1
Zn 1
Zn 1
Zn 1
Zn 11
Zn 11
Zn 11
Zm 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 111

Zn 111



Beo =

B61 =

Bg2 =

B63 =

Bes =

B65 =

Bes =

Ber =

B68 =

Bgg =

Br =

B =

Bz =

Brs =

By =

Brs =

Brs =

Bry =

Bgo =

B81 =

References

(ys — 28) a1 — (wg + 28) az —
(rg — ys) a3
—(ys + 28) a1 + (s — 28) as +
(338 - ys) ag
(zs +ys) a1 + (ys + 28) a2 +
(g + 23) a3
— (g +yg) a1 — (ys — 2z8) az —
(rg — 23) a3
— (28 —ys) a1 + (ys — 28) az —
(s + 23) a3
(rg —ys) a1 — (ys + 28) az +
(rg — 23) a3
(8 + 28) a1 + (w3 +ys) az +
(ys + 23) as
— (zs — 28) a1 — (g + ys) az —
(?JS - Z8) as
— (28 + 28) a1 — (vs — ys) az +
(ys - Zs) ag
(rg — 2z8) a1 + (3 — ys) az —
(ys + 23) a3
—(ys + 28) a1 — (g + 23) az —
(3 + ys) a3
(y8 - Zs) a; + (1‘8 — Zg) as +
(rg + ys) a3
—(ys — 2z8) a1 + (w3 + 23) az +
(938 - ys) ag
(ys + 28) a1 — (w8 — 28) az —
(568 - ys) as
— (w8 +yg) a1 — (ys + 28) az —
(LL'g + Zg) as
(zs +ys) a1 + (ys — 28) az +
(ms - 28) ag
(rg —ys) a1 — (ys — 28) az +
(.’Eg + Zg) as
— (g —yg) a1 + (ys + 28) az —
(-738 - Zs) ag
— (g + 28) a1 — (zs + yg) az —
(ys + 23) a3
(zs — z8) a1 + (zs +ys) a2 +
(ys — 2s) a3
(s + 23) a1 + (vs — ys) as —
(ys - 28) as
—(zg — 28) a1 — (vg — ys) az +
(ys + 23) ag

[1] G. Bergman, J. L. T. Waugh, and L. Pauling,
doi:10.1107/S0365110X57000808!.

The

—axgX+aysy —azgz

arsX —aysy —azgz

azgX +axsy + ays 2

azgX —axgsy — ays

—azgX —argy + ays z

—azg X+ arsy — ays z

aysX +azsy +argz

—ays X +azgy — axsg z

aysX —azsy —argZ

—ays X —azgy + axsg z

—argX —aysy —azs z

argX +aysy —azgZ

arsX —aysy + azgz

—axgX+aysy +azgz

—azgX —argy — ays z

—azgX +argy + ays z

azgX + axrgsy — ays z

azgX —axsy +ays z

—ays X —azgy — axsg z

aysX —azsy +argz

—aysX +azg ¥ + axgz

aysX +azs ¥ —argz

crystal structure of the metallic phase Mgss (Al,Zn)s9 10, 2549 (1957),
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(48h)

Zn III

Zn 111

Zn II1

Zn 111

Zn IT1
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Zn IT1

Zn 111

Zn IT1

Zn III

Zn 111

Zn III

Zn 111

Zn ITI

Zn 111
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Zn III
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