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

This structure originally had the label AB32C48_cI162_204_a_2efg 2gh. Calls to that address will be redirected here.

Cite this page as: M. J. Mehl, D. Hicks, C. Toher, O. Levy, R. M. Hanson, G. Hart, and S. Curtarolo, The AFLOW Library of Crystallo-
graphic Prototypes: Part 1, Comput. Mater. Sci. 136, S1-828 (2017). doi: [10.1016/j.commatsci.2017.01.017
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Prototype AlMg3o7Zmnys

AFLOW prototype label AB32C48_¢cI162_204_a_2efg_2gh-001
Strukturbericht designation DS,

Mineral name bergman structure

ICSD 57968

Pearson symbol cl162

Space group number 204

Space group symbol Im3

AFLOW prototype command aflow --proto=AB32C48_cI162_204_a_2efg_2gh-001
—Tparams=a, T2, T3, T4, Y5, 25, Y6, 26, Y7, 27, L8, Y8, 28


http://dx.doi.org/10.1016/j.commatsci.2017.01.017
https://aflow.org/p/9AQF
https://aflow.org/p/AB32C48_cI162_204_a_2efg_2gh-001

Other compounds with this structure
LigoMg(;CulgALQ, A15CU.L13

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-III (48h) site is occupied by Al 36% of the time.

e The LisgMggCuj3Alys structure found by (Pavlyuk, 2019) has all sites fully occupied.

Body-centered Cubic primitive vectors

a; = —iaX+3ay+3az
as = %aif%aij%ai
ag = %ai—i—%ay—%ai
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B; = 0 0 (2a) All
B, = la;+ (z2+ 1) ay + 2223 ara X+ taz (12e) Mg I
B; = %al - (acg - %) ar — T as —azre X + %ai (12e) Mg I
By, = Toa + %ag + (.%'2 + %) as %ax +axoy (12e) Mg I
B; = —zpa; +fay — (z2— 3) ag saX —ars § (12e) Mg I
Bg = (:cng %) a; +xpag + %ag %aera:z:gZ (12e) Mg I
B, = — ((L’Q — %) a; — Toag + %ag %ay —arsZ (12e) Mg I
Bs = %al + (xg + %) a; + x3 as arsX + %ai (12e) Mg II
By = %al — (xg — %) ap; — r3as —ar3 X+ %ai (12e) Mg IT
B = r3a; + %ag + (9:3 + %) as %a}“{ +azrs3y (12e) Mg 11
By1 = —x3a; + %az — (xg — %) as %afc —ax3y (12e) Mg II
B, = (.Tg + %) a; +x3as + %33 %ay + ax3 Z (12e) Mg II
Bis = —(z3—3) a1 —z3as + S a3 tay —axs? (12e) Mg II
By = 2z4a1 + 224 a9 + 274 a3 axsX+axrsy +axy (16f) Mg III
Bis = —2x4a3 —ar X —axs ¥ +axsz (16f) Mg II1
By = —2x4 as —aryX+axsy —aryz (16f) Mg II1
By, — 914, ar, X —aryy — axs 2 (16f) Mg III
Bis = —2x4a; — 27429 — 214 A3 —axs X —arsy —axs z (16f) Mg III
By = 224 a3 ars X+ axyy — axy z (161) Mg III
By = 214 a arysX —axyy + axy z (16f) Mg II1
By = 214 a1 —ars X+ arsy + axyz (16f) Mg II1



Ba2»
B2s
B2y
Bas
B2s
B2r

Bao
Bso
Bs:

Bss
B3y
Bss

Bsr
Bss
Bsg

Ba
By
Bys
B4
Bys
Bue
Bur
Bas
Bao
Bso
Bs1
Bs2
Bss
Bs4
Bss

Bsr
Bss

Bso

B60

(Ys +25) a1 + z5 a2 + ys a3
—(ys — z5) a1 + 2522 — Ys a3
(ys — 25) a1 — z5 a2 + Y5 a3
—(ys +25) a1 — z5 a2 — Y5 a3
ysai + (Y5 + 25) az + 25 a3
—ysa; — (Ys — 25) az + z5 ag
ysai + (Y5 — 25) az — 25 a3
—ysar — (Y5 + 25) a2 — 25 a3
zsar +ysaz + (ys + 25) as
zsar — Ysaz — (Y5 — 25) as
—z5a1 +Ysaz + (Ys — 25) as
—zsa; —ysas — (Y5 + 25) as
(Y6 + 26) a1 + z6 a2 + ys a3
—(y6 — 26) a1 + 2682 — ys a3
(Y6 — 26) a1 — 26 a2 + Y6 a3
— (Y6 + 26) a1 — 26 a2 — Yo a3
Ysai + (Yo + 26) a2 + 26 a3
—Ys a1 — (Yo — 26) a2 + 26 a3
Yeai + (Yo — 26) a2 — 26 a3
—ye a1 — (Y6 + 26) a2 — 26 a3
z6 a1 + Yo a2 + (Y6 + 26) as
z6a1 — Ysaz — (Yo — 26) a3
—z6a1 + Ys a2 + (Yo — 26) a3
—zga1 — Yo a2 — (Y6 + 26) a3
(y7 +27) a1 + zr a2 + yr a
—(y7 — 27) a1 + zr a2 — yr a3
(y7 —27) a1 — zrag +yr a3
—(yr +2r) a1 — z7a2 —yraz
yrar + (yr + 27) ag + 27 a3
—yrar — (yr — 27) az + 27 a3
yray + (y7 — z7) ag — z7 ag
—yrar — (y7 + 27) az — 27 a3
zray +yraz + (yr + 27) as
zray —yras — (yr — z7) a3
—zray +yrag + (y7 — 27) az
—zray —yrag — (y7r + 27) as
(ys + 28) a1 + (wg + 28) az +
(zs +ys) a3
—(ys — 28) a1 — (w3 — z8) a2 —
(zs +ys) a3
(ys — z8) a1 — (x5 + 25) @z —
(zs —ys) a3

ays ¥ + azs Z
—aysy +azs 2
ays y — azs z
—aysy —az5Z
azs X + ays z
azsX — ays Z
—azs X+ ays Z
—azs X — ays
ays X +azsy
—aysX+azsy
ays X —azs y
—aysX —azs y
ayey + azg Z
—ayey + azg z
ayey —azg Z
—aye§ — aze Z
azgX + aye z
azgX — aye Z
—azg X+ aye Z
—azg X — aye Z
aye X +azgy
—ayeX+azgy
ayeX —azgy
—aygX —azgy
ayry +azr z
—ayry +az7 z
ayry —azr
—ayry —azr2
azr X+ ayr z
azrX —ayrZ
—az7 X+ ayr z
—azrX —ayr z
ayr X +az7y
—ayrX+azry
ayrX —az7y
—ay7 X —az7y

arsX +aysy +azgz

—argX —aysy + azs z

—arg X+ aysy —azs z

(48h)

(48h)

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
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 11
Zn 111

Zn III

Zn 111



B61 = — (ys + Zg) a; + (Ig - Zg) as + = ars X — ays y — azg Z (481’1) Zm 111
(zs — ys) a3

Bg2 = (s +ys) a1 + (ys + 2s8) az + = azgX +axgy + ays z (48h) Zn 111
(xs + 2g8) as

Bes = —(zs+uys)a;—(ys—23) as— = azgX —argy — ays Z (48h) Zn 111
(rg — 2g) a3

Bes = —(zs—ys)ar+(ys—23) az— = —azgX —axrgy +ays Z (48h) Zmn 111
(SL‘S =+ Zg) as

Bes = (1‘8 — ys) a; — (yg + Zg) as + = —azgX +argy —ays z (48h) Zm 111
(rg — 2g) a3

Bgs = (s + 23) a1 + (zs + ys) a2 + = ays X +azsy + axg Z (48h) Zm III
(ys + 23) ag

Ber = — (l‘g - Zg) a; — (l‘g + yg) as — = —ays X +azgy —axs z (48h) Zm 111
(ys — 28) a3

Bgs = —(zg+23)a;—(vg—ys)az+ = ays X —azgy — axg Z (48h) Zn 111
(ys — 28) a3

Bgg = (xg — zs) a1 + (xg — ys) ag — = —ayg X — azg ¥ + axg (48h) Zn 111
(ys + 23) a3

B70 = - (ys + Zg) a; — (Ig + Zg) as — = —axrs X — ays 5’ — azg Z (48h) Zm 111
(78 +ys) a3

By = (ys — zg) a1 + (x5 — 25) az + = argX +aysy — azg Z (48h) Zn 111
(zs +ys) a3

Brs = —(ys—zs)ar+(rs+23)as+ = argX —aysy + azg Z (48h) Zn 111
(s —ys) a3

Brs = (ys + 2zs) a1 — (rs — 23) a2 — = —axgX+aysy +azgz (48h) Zmn 111
(zs — ys) a3

Bry = —(xs+uys)ar—(ys+23) as— = —azg X —axrgy — ays Z (48h) Zn 111
(g + 2g) a3

B75 = (l’g + yg) a; + (yg — Zg) as + = —azs X+ axrs S’ + ays Z (48h) Zn 111
(1 — 23) a3

B¢ = (l‘g — ys) a; — (yg — Zg) as + = azgX +axsy —ays z (48h) Zm 111
(zs + 23) as

By = —(zs—ys)ar+(ys+23) aa— = azgX —axgy + ays Z (48h) Zm III
(CUS - Zs) ag

Brs = — (.’L‘g + Zg) a; — (378 + yg) as — = —aysX —azsy —argz (48h) Zm 111
(ys + 28) a3

By = (xs — 2z3) a1 + (zs + ys) as + = ays X —azy +axg Z (48h) Zn 111
(ys — 28) a3

Bso = (xs + 23) a1 + (zs — ys) as — = —aysX +azgy + axgz (48h) Zn 111
(ys — 28) a3

Bsy = —(zg—23)a;—(vg—ys)az+ = aysX +azgy —argZ (48h) Zn 111
(ys + 28) a3
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