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Prototype Cuy;Snyy

AFLOW prototype label A41B11_cF416_216_Te2fg3h_egh-001
ICSD 149164

CCDC 2047517

Pearson symbol cF416

Space group number 216

Space group symbol F43m

AFLOW prototype command aflow --proto=A41B11_cF416_216_7e2fg3h_egh-001
—Tparams=a, T1, T2, L3, L4, L5, L6, L7, L8, L9, L105 L11, L12, L13, £13, L14, 214, L15, 15, L16
216
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e This is designated as the § phase in the Cu-Sn system. (Massalski, 1990)

e We have shifted the origin by a(& + ¢ + £)/4 from that used by (Misra, 2021).

e There is considerable disorder in this system, we assign the atomic species at each Wyckoff position to the majority

species. This means that the ICSD entry does not exactly match our atomic positions.

Face-centered Cubic primitive vectors

a; = %ay + %ai
az = %a}“{ + %ai
ag = %afc + %ay
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = Tr1a; +x1as + xas ar1X+ar1y +aryz (16e) Cul
B, = r1a1 +21ay — 3z ag —ar1X—ar1y +axz (16e) Cul
By = r1a; — 3z as + 1 as —ar1X+ar1y —ax1z (16e) Cul
B, = —3zr1a; +x1as +x1 a3 ar1 X —ar 1y —axi (16e) Cul
B; = Toay + Toas + T as are X + arsy + ars (16e) Cull
Bg = Toaj + roas — 3rgas —axoX —arsy +axo (16e) Cu II
B = To9a; — 3roas + Toas —axoX+arey —axoZ (16e) Cu Il
Bsg = —3x2a; +x2as + x5 as axoX —arey — axs (16e) Cu II
By = T3a; + r3as + r3a;3 arsX +ar3y + arsz (16e) Cu III
B = r3za; + rzas — 3rzas —arz3X —ar3y + axszz (16e) Cu III
B,y = r3a; — 3rzas + r3as —ax3X+arsy —ax3z (16e) Cu III
B, = —3x3a; +x3as + z3a3 ar3X —axr3y — axsz (16e) Cu III
Bz = Tqa1 + T80 + 2433 aryX +aryy + ary (16e) Culv
B = T4a; + 489 — 31443 —axs X —arsy +axs z (16e) CulV
By = r4a; — 3r4as + T4a3 —axsX+arsy —axsz (16e) CulV
Big = —3x4a) +T4a0 + x4 a3 axsX —arsy —axys z (16e) CulV
By, = Tsay + Tsas + T5as arsX + arsy + ars Z (16e) CuV
Bis = Tsa, + Tsas — 3r5ag —axs5X —arsy +axsz (16e) CuV
By = Tsa; — 3rsas + T5as —axsX+arsy —axsz (16e) CuV
Boy = —3x5a; + rs5as + x5 as axrsX —arsy — arsz (16e) CuV
By, = Teay + Tgas + Tgas areX + argy + axe Z (16e) Cu VI
By = Tgay + Tgas — 3rg as —axgX —argy + axgz (16e) Cu VI



B2s
Ba4
B2s
B2e
Bar
B2s

Bso
Bs:
Bs2

Bsg
Bss
Bse

Bss
Bag
Byo

By
Bys
Bua
Bys
Bus

Byr
Bays

Byo
Bso

Bs2

B53
B54

Bse

Bsr
Bss

Tgadl — 3176 as + Tgas
—31’6 a; + Tegaz + g as
rray +x7as + xryas
Trra; +Trrag — 3.1‘7 as
T7a] — 31’7 as +x7as
—3w7a; + rras + x7ag
rgay + rgas + rgas
Trgaj + rgag — 3.1‘8 as
rgay — 3£E8 as + rgas
—3xga; + rgas + xrzas
—ZXgay| + Tgas + Trgas
Tgar —Tgaz — T9ay
Tgay — Tgag + Tgag
—ZTga) + Tgags — Tgas
Tgaj] + Tgaz — Tgas
—ZXga) — Tgag + Tgas
—T10a1 + Tipa2 + T1p a3
Tipayp —Ti0A2 — T104A3
Tipa1 — Tioaz + T10 a3
—Ti0a1 + T1pA2 — T10 a3
Tipay + Ti0az — T1p a3

—Z1p0@1 — T1pa2 + T10 a3

1
- (3311 - §) a; +r11az + 211 a3

Tipay — (In - %) az —
(211 = 5) a3

1
Tiiap — (fE11 - 5) az + 11 as

— (211 — 3) a1 +z11 89 —
(z11—3) as

Tii1ap +rna — (1311 - ) az

1
2
— (211 —3) a1 — (x11 — 3) ax +

T11 a3
1

- (9612 - 2) a1 +zi2az +T12a3

Ti2a1 — ($12 - %) az —
(w12 = 3) &

1
Tiza — ($12 - 5) az + ri2as3

— (212 — 3) a1 + 128y —
(212 = 5) a3

1
Tiza@ + Tizaz — (3012 - §) az

—(I12— %) a; — (I12—%) ag +

Ti2a3

zizar + zizaz + (2213 — 213) a3

zizay + zi3 a2 — (2213 + 213) as

—arg X+ argy — axg z
argX —argy — axgz
ax7X+ax7y + axrz

—ax7X —ar7y + axr z

—ar7X+ar7y — axrz
ar7X —ar7y —ax7z
arsX +argy + arg z

—argX —arsy + axg z

—arg X +arsy — axsg z
argX —argy — axrg z

arg X
—arg X
aryy
—azy§
aro z
—arg Z
ario X
—axioX
arioy
—aryy
ario Z
—axio Z

ary1 X+ %ay—k %ai

—a ($11 — %) X+ iay+ %ai

1 =~ ~ 1 A
Zax—}—axuy—l—zaz

ia&—a(mu—%) 9+%ai

1 _ = 1~ ~
Zax—i-zay—&—axnz

%achr %ayfa(:cn — %) Z

A~ 1 -~ 1 A
aris X + Zay—l—zaz

—a (.1312 — %) X+ iay—i— iai

A~ 1 _ -~ ~
x—i—zay—&—axlgz

a
%afc—!— %ay—a(:z:lg — %) Z
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Cu VI
Cu VI
Cu VII
Cu VII
Cu VII
Cu VII
Sn I
Sn I
Sn I
Sn I
Cu VIII
Cu VIII
Cu VIII
Cu VIII
Cu VIII
Cu VIII
Cu IX
Cu IX
Cu IX
Cu IX
Cu IX
Cu IX
Cu X
Cu X

Cu X
Cu X

Cu X
Cu X

Sn II
Sn II

Sn II
Sn II

Sn II
Sn II

Cu XI
Cu XI



Bsg

BGO

Be1
Bs2
Bes

Bea

Brs
Bra
Brs

Brs

Brs
Brg

BSO

Bs:
Bso
Bss

Bsy

Bss
Bss

B88

(2z13 — z13) a1 —
(2z13 + z13) a2 + z13 a3

— (2213 + 213) a1 +
(2x13 — z13) as + z13 a3

(2x13 — z13) a1 + z13 a2 + 213 a3
— (2213 + z13) a1+z13a2+213 83

zizar + (2z13 — 213) ag —
(2213 + z13) a3

z13 a1 — (2x13 + z13) ag +
(2x13 — 213) a3

zizar + (2z13 — z13) a2 + 213 a3
zizay — (2x13 + z13) az + z13 a3

— (2z13 + 213) a1 + z13 a2 +
(2x13 — 213) a3

(2z13 — z13) a1 + 21382 —
(2z13 + z13) a3

z14@1 + 214 @2 + (2014 — 214) a3
z1a@1 + z1a @2 — (2214 + 214) A3

(2214 — 214) @1 —
(2x14 + 214) @2 + 214 a3

— (2214 + 214) a1 +
(2214 — z14) A2 + 211 a3

(2214 — 214) @1 + 21422 + 214 A3
— (2z14 + 214) @1 +2z1482+214 A3

z14a1 + (2214 — 214) A2 —
(2214 + z14) a3

zia a1 — (2x14 + 214) a2 +
(2214 — 214) a3

ziaay + (214 — 214) A2 + 214 a3
z1aa; — (2o14 + 214) a2 + 214 a3

— (2214 + 2z14) A1 + 21422 +
(2214 — 214) a3

(214 — 714) @1 + z14 Q2 —
(2214 + z14) a3

z15 a1 + 215 a2 + (2215 — 215) a3
zis a1 + z15 a2 — (2215 + 215) a3

(2z15 — 215) a1 —
(215 + 215) Az + 215 a3

— (215 + z15) a1 +
(2z15 — z15) a2 + 215 a3

(2z15 — z15) a1 + 21522 + 21583
— (2215 + 215) a1+215 a2 +215 a3
z15 a1 + (2215 — 215) ag —
(2x15 + 215) a3
zisar — (2x15 + 215) ag +
(2x15 — z15) a3

—ax13 X “+ axi3 5’ — azi1s Z

ari3X —ax13y — azi13Z

az13X +ar13y +ari3z
azi13 X — al’lgy — axris Z

—az13X —axr13y + ari3z

—az13X + ar13y —axri13Z

aris X+ azi1s y + axi3 Z
—axr13X + az13y — ari3z

ari3 X — az13 5’ — axri3 Z

—axi3 X — azi3 y + axris Z

ar14 X+ ax14y + az14 Z
—ali4 X — axriq 5’ —+ azi14 Z

—ar14 X+ ax14 Y — 214 Z

a4 X — arli4 y — azi14 Z

az14 X+ axr14 ¥ +ari4 z
az14X — ar14 Y — ar14 Z

—az14 X — axr14Y + ari14 Z

—az14 X+ ax14§ — ari14 Z

ar14 X+ az14Y + ar14 Z
—ar14 X+ az14Y — aT14 7

a4 X — az14 y — ax14 Z

—ax14X —az14Y + ar14 Z

aris X + axis y + azis5 Z
—azx15X —ari5y + az5 z

—axr15X 4+ ax15y — azi5 Z

axqs X — ax1s y — az15 Z

az15 X+ ari5y + aris Z
azi1s X — aris S’ — X5 Z

—az15X —axr15y + aris z

—Qaz15 X +axis y — A5 Z

(48h)
(48h)

(48h)
(48h)
(48h)

(48h)

(48h)
(48h)
(48h)

(48h)

(48h)
(48h)
(48h)

(48h)

(48h)
(48h)
(48h)

(48h)

(48h)
(48h)
(48h)

(48h)

(48h)
(48h)
(48h)

(48h)

(48h)
(48h)
(48h)

(48h)

Cu XI

Cu XI

Cu XI
Cu XI
Cu XI

Cu XI

Cu XI
Cu XI
Cu XI

Cu XI

Cu XII
Cu XII
Cu XII

Cu XII

Cu XII
Cu XII
Cu XII

Cu XII

Cu XII
Cu XII
Cu XII

Cu XII

Cu XIII
Cu XIII
Cu XIII

Cu XIII

Cu XIII
Cu XIII
Cu XIII

Cu XIII



Bsg = zZisap + (2I15 — 215) as + 215 as = aris X+ azis 5’ +aris Z (481’1) Cu XIII

Boo = =zi5a1 — (2z15+ 215) a2 + z15a3 = —azx15X+az5y — axy5 Z (48h) Cu XIII

Bg: = — (2215 + 215) a1 + 21522 + = ar15X —az15y — axy5 2 (48h) Cu XIII
(215 — 215) a3

Bg, = (2215 — 215) a1 + 215 a2 — = —azx15X —az15y + axq5 Z (48h) Cu XIII
(2215 + 215) a3

Bos = ziga1+ zi6az+ (2216 — 216) a3 = ax1gX 4+ ari16y + azi62 (48h) Sn IIT

Bos = 21621+ 21682 — (2716 + 216) a3 = —az16X — ari6 ¥ + azi 2 (48h) Sn III

Bgs = (2216 — 216) a1 — = —arig X+ axi6 ¥y — azip 2 (48h) Sn II1

(2216 + 216) a2 + 216 A3
Bgg = — (2x16 + 216) a1 + = ax1gX —arigy — azi62 (48h) Sn IIT
(2216 — 216) a2 + 216 A3

Bor = (2m16 — 216) a1 + 21682 + 21623 = azig X+ arigy + arvie Z (48h) Sn III

Bos = —(2x16+ 216) a1+z16a2+21623 = az16 R —ar16 ¥ — ari6 2 (48h) Sn IIT

Bgg = z16 a1 + (2x16 — 216) a2 — = —az16X — ar1g ¥ + ax16 Z (48h) Sn IIT
(2216 + 216) a3

Bioo = z16 a1 — (2x16 + 216) a2 + = —azig X+ ar1gy — axrig Z (48h) Sn IIT
(216 — 216) a3

Bio1 = ziga1 + (2z16 — z16) a2 + 21623 = ax1gX + azigy + ari6 2 (48h) Sn IIT

Bio2 = ziga1 — (2z16 + 216) a2 + 21623 = —ar16X + az16y — axig Z (48h) Sn III

Bios = — (2716 + 216) a1 + 21622 + = ar16X — azigy — axig 2 (48h) Sn III

(2x16 — z16) a3

B104 = (2%16 — 216) a; + z1g a2 — = —aXxig X — azie y + axi6 Z (48h) Sn IIT
(2216 + 216) a3
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