v-brass (CugAly, D83) Structure:
A4B9_cP52_ 215 _ei_3etei-001

This structure previously used the label(s) A4B9_cP52_215_ei_3efgi. Calls to these addresses will be redirected here.
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Prototype Al,Cug

AFLOW prototype label A4B9_cP52_215_ei_3efgi-001
Strukturbericht designation D83

Mineral name ~-brass

ICSD 1625

CCDC 1591705

Pearson symbol cP52

Space group number 215

Space group symbol P43m

AFLOW prototype command aflow --proto=A4B9_cP52_215_ei_3efgi-001
—Tparams=a, T1, T2, X3, T4, L5, L6, L7, 27, L8, X8
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Other compounds with this structure
CugGa4, InMn3

e (Arnberg, 1978) give the Wyckoff positions of the Cu-IV and Cu-V atoms as (6g) (z,1/2,1/2), but give the coordinates
in the form (z,0,0) corresponding to the (6f) site.

e (Stokhuyzen, 1974) used (6f) for both types of atoms in the isostructural system GagAl.
e (Pearson, 1958) places the Cu-IV atoms on a (6f) site and Cu-V on (6g), but does not give explicit coordinates.

e Placing the Cu-V atoms on (6f) sites yields an interatomic distance of 1.8A. This contradicts (Arnberg, 1978), who say
that the minimum interatomic distance between the Cu-IV and Cu-V atoms is 2.48A . Placing the Cu-V atoms on (6g)
sites gives this distance, in agreement with (Pearson, 1958), so we make this choice for the crystal structure.

e This is a variety of v-brass comparable to the D8, structurel In fact, if we

Replace the Al and Cu-IIT atoms by Zn, while setting x4 = 1 + 1/2,

Replace the Al IT and Cu-VI atoms by Zn, with g = 27 +1/2 and 25 = 27 + 1/2,
— Set 23 = x5+ 1/2 and

— Set xg = x5 + 1/2,

then this structure is identical to D8y v-brass.

e (Pearson, 1958), pp. 252, gives a list of compounds which can take on the D8y, D85, or D83 structure, depending on the
exact composition.

o (Mizutani, 2010) classifies this as a “P-cell” ~-brass.

Simple Cubic primitive vectors

al
P
a; = ax
as = ay
ag = az
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = T1a] + 1 ag + x1 as = ar1 X+ ar1y + ax Z (4e) AlT
B, = —x1a] — x1as + 21 a3 = —ar1X—ary +ax 2 (4e) All
B; = —r1a; +x1a — x1 as = —ar1 X+ a1y —axz (4e) All
By, = Tia; — T1ay — T as = ar1X —ar 1y — axi z (4e) All
B = Toag + Toas + Toas = axo X+ arsy + axro (4e) Cul
Bg = —Zoa] — Toag + o a3 = —axoX —arey + axoZ (4e) Cul
B, = —x9a] + xya9 — 22 a3 = —azro X+ axey — axg Z (4e) Cul
Bg = Toa) — Toag — Lo A = are X — arey — ars Z (4e) Cul
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Bg

Bio
B11
Bi2
Bis
Bi4

Bis
Bir
Bis

Ba2o
Ba;
B2

Bay
Bas
Bas

Bos
Bag
Bso
B3
Bs2
Bss
Bsa

Bss
Bsr
Bss

Bao
Ba
Ba2
Bas
B4
Bus
Bue
Byr
Bus
Bao

r3ap +rzag + r3as
—Tza; —r3zaz + r3ag
—r3a] +r3as —xr3as
Tr3ad] —ITz3aAg — IT3aAs
rq4a1 +T4ag +T4a3
—ZT4a) —Tqas+ T4as3
—X4a1 + 2489 —Tygas3
T4l —Tg4A2 —TygaA3
Is ay
—Ts5 ag
Iy A
—T5 A
Ts5 a3
—Zs5a3
Tgar + 5 as + & ag
—xGal—l—%az—l—%ag
%al+x6a2+%a3
%al—w(;ag—&—%ag

1 1
sa1+ 5as+ Teas

%a1+%a2—x6ag

r7a] +xyag + zyas
—xr7a] —Xyas + z7as
—r7a; +rras — z7as
Tray —Tryax — zras
zra] +x7as + xr7as
Zradl] —TyaAy — L7 aAg
—zya; —xraz +Trras
—z7a] +xryax — xr7as
Trray + zyas + x7as
—x7a] + z7yay —x7as
Tra] —ZyAg — T7aAs
—x7a] — 2yaz +xr7as
Tgap +rgaz + zgas
—Tga; —Tgaz + 23a3
—rga) +rgas — zgas
rgay] —Irgay — zgaAs
Zgay +Tgaz + rgas
zZgA] —XgAgy — TrgaAs
—z2ga] —xrgas + rgas
—zga] +rgazx — rgas

rgay + zgaz + rgas

arsX +arsy + arszz

—ar3X —arsy + axrsz

—arsX+arsy —axsz

axrsX —arsy —arsz

arsX+aryy + axy z

—ars X —arsy + axy z

—axsX+arsy —axy z

arsX —aryy — axy z
ars X
—axs X
axs§
—axsy
arsz
—axs Z

are X + %ay—i— %ai

—axeX + %ay—k %ai

1 A ~ 1 A
saX+arey + 50z
1 - A~ 1 A
30X —arey + 502
164 1 5

530X+ 50y +arez

[u

A 1 A ~
54X+ 50y —axez

ar7X+ar7y 4+ azrz

—ax7X —ar7y +azrz

—ax7X+ar7y —azrz

ar7X —ar7y —azr z
azrX +ax7y +axr7z

azrX —ax7y —ar7z

—azyX —ax7y +axrz

—azrX+axr7y —axrz

ar7X+azry +axr7z

—ax7X+azry —axr7z

ar7X —az;y —axr7 Z

—ar7X —az;y +axrrz

arsX +arsy + azg z

—arsX —argy + azg z

—arg X +arsy —azg Z

argX —arsy — azg z
azgX + axsy + argz

azgX —axrsy —argz

—azgX —axgy + arg Z

—azgX +argy —axrgz

arsX +azgy +argz

Cu Il
Cull
Cu Il
Cull
Cu III
Cu III
Cu III
Cu III
CulV
Culv
CulV
CulV
Culv
Culv
CuV
CuV
CuV
CuV
CuV
CuV
AlTI
AlTI
AlTI
AlIl
AlTI
Al Tl
AlTI
AlIl
AlTI
Al Tl
Al Il
AlTI
Cu VI
Cu VI
Cu VI
Cu VI
Cu VI
Cu VI
Cu VI
Cu VI
Cu VI



Bso = —Tgay + zgay — Tg as = —axg X+ azgy — argz (12i) Cu VI

Bs: = Tga] — zg Ay — Tg A3 = axgX —azgy — arg (12i) Cu VI
Bsx = —xga] — zg Az + xg Az = —arg X —azyy + arg z (12i) Cu VI
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