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o CusSe exists in two forms:


https://aflow.org/p/F9TK
https://aflow.org/p/A2B_mC144_15_12f_6f-001

— This low-temperature layered monoclinic structure, and

— a high-temperature (above ~ 400K) highly disordered superionic cubic structure.

e The data for the rhombohedral phase was taken at room temperature, while the high temperature structure was

examined at 415 K.
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Basis vectors
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B, = (x1—y1) a1+ (x1 +y1) a2 + = (axy +czicosB) X+by1 §+cz1sinfz (8f) Cul
Z1 a3
B: = —(zmi+y)a—(x1—y1)a— = —(ax1+c(zl—%)cosﬂ) X+byy— (8f) Cul
1 1 . ~
(21— 3) a3 c(z1 —3)sinfBz
Bs; = —(mi—-wy)a—(r1+y1)as— = —(axi+czicosfB)X—by1y—cz1sinfz (8f) Cul
Z1 a3
B, = (1‘1 +y1) a; +(.Z’1 _yl) as + = (axl +C(2’1 + %) COSB) )A(—byly—F (8f) Cul
(21+%) as c(zl+%)sinﬂ2
B; = (x2 —y2) a1 + (2 + y2) az + = (axe + czacos B) X+ bya § + czosin S 2 (8f) Cu Il
Z9 asg
Bse = —(z2+y2)a—(r2—y2)as— = — (ax2+c(z2 — %) cosﬁ) X+bys ¥ — (8f) Cu Il
1 1 . A
(32_5) as 6(22—5) sin 82
By = —(z2—y2)ar—(xa+y)az— = —(awgs+czacosf)X—bys§y — czosinfz (8f) Cu Il
22 a3
Bg = (2 +y2) a1 + (22 — y2) a2 + = (aacg +ec (22 + %) cosﬁ) X—bys v+ (8f) Cull
(2 +3) a3 c(z2+3)sinBz
By = (x3 —y3) a1 + (x3 + y3) a2 + = (axs + czzcos B) X+ bys§ + czgsin 5z (8f) Cu III
Z3 as
Bio = —(z3+y3)a;—(v3—y3)aps— = — (az3+c (23 — 1) cosB) X+ byz § — (8f) Cu III
1 1 . ~
z3—3) ag c(z3—3)sinfz
Bii = —(x3—ys)ar—(x3+ys)aa— = —(axz+czzcosf) X—bysy —czzsinfz (8f) Cu III
zZ3ag
B2 = (1‘3 + yg) a; + (133 — yg) as + = (axg +c (2’3 + %) CcOos B) X — byg v+ (Bf) Cu III
(Z3+%) az c(z;:,—i—%)sinﬂi
Bis = (rg —ya) ar + (2g +ys) a2+ = (azy +czacos B) X+ bys § + czysin B2 (8f) CulV
Z4 asg
By = —(x4+ys)ar—(x4—ys) aa— = — (ax4 +ec (z4 — %) coS 6) X+bysy — (8f) Culv
1 1 . N
z4—§) as c(z4—§)s1nﬁz
Bis = —(z4—ys)a;—(zat+ys)as— = —(axg+czqgcosf)X—bysy —czqsinfz (8f) CulV
Z4 A3
Big = (x4 +y4) a1 + (x4 — y4) a2 + = (aac4 +ec (24 + %) cosﬂ) X—bysy + (8f) Culv
(24 +3) a3 c(z+3)sinBz
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By = (x5 —ys5) a1 + (w5 +y5) az + = (axs + cz5c08 8) X+ bys § + cz5sin S 2 (8f) CuV

Z5 as
Bis = —(z5+ys)a;—(z5—y5) aa— = — (aws 4+ c (25 — 3) cos B) X+ bys § — (8f) CuV
1 1 . ~
(25— 3) a3 c(z5—3)sinBz
Big = —(z5—ys)ar—(x5+ys) aa— = —(axs+czscosf) X—bysy —czssinfz (8f) CuV
Z5 a3
B2o = (5 +ys) a1 + (5 — ys5) az + = (0555 +c (25 + %) COSﬂ) X—bysy + (8f) CuV
(Z5 + %) az c (25 + %) sin 32
By = (r6 — yo) a1 + (z6 + yg) az + = (aze + czecos B) X+ bye§ + czesin B2 (8f) Cu VI
Zg A3
Baz = —(w6+uys) a1 — (v6 —ys) a2 — = — (aws + ¢ (26 — 3) cos f) X+ bys § — (81) Cu VI
267%) as C(ZG—%)SiHﬂZ
Bas = —(z6—ys) a1 — (w6 +ys) aa— = —(axg+czgcosf) X—bygy — czesinfz (8f) Cu VI
Zg A3
By, = (6 + ys) a1 + (v6 — yo) az + = (axe + c (26 + 3) cos B) X — by § + (8f) Cu VI
(36“'%) as c(z6+%) sin 82
Bos = (x7 —y7) a1 + (w7 +y7) ag + = (ax7 + czrcos B) X+ byr § + czrsin S 2 (8f) Cu VII
Z7ag
Bas = —(zr+uyr)ar—(v7—y7)ag— = — (am7 +c (27 — %) cos 5) X+by:y — (8f) Cu VII
z7—%) as c(m—%)sinﬂi
Bar = —(xz7—yr)ar—(xr+y;) aa— = —(axyz+czreosf) X—by;§ —czrsinfz (8f) Cu VII
Z7 as
Bos = (v7 +y7) ar + (x7 — y7) as + = (azr +c (274 %) cosB) X —byr § + (8f) Cu VII
(Z7+%) az C(Z7+%) sin 32
By = (xs —ys) a1 + (xg + ys) azs + = (axs + czgcos B) X+ bys§ + czgsin 5z (8f) Cu VIII
zZg as
B30 = — (.138 + yg) a; — (.128 — yg) as — = — (a.ng +c (Zg — %) COS 5) X + bygy — (8f) Cu VIII
=) a3 c(zs — 3)sinfB2
Bs: = —(zs—ys)ar—(xs+ys)az— = —(axs+czgcosf) X—bysy —czssinfiz (8f) Cu VIII
Zg as
Bs, = (s +ys) a; + (rs — yg) az + = (axs + c (25 + 5) cos B) X —bys§ + (8f) Cu VIII
(zg#—%) as C(Zg—f—%) sin B8z
B33 = (1‘9 — yg) aj —+ (1‘9 —+ yg) ag + = (aI‘g —+ CZzZg COS B) )A( =+ byg 5’ + CZ9 Sinﬂi (8f) Cu IX
29 ag
B3y = —(z9+uyo) ar—(r9g—1y9) ag— = — (am9+c(29— %) COSB) X+bysy — (8f) Cu IX
1 1\ .- ~
z9—2) as c(z9—5)51nﬁz
Bss = —(x9—y9)ar—(x9g+yg) aa— = —(axg+czgcosf)X—bygy —czgsinfz (8f) Cu IX
29 ag
Bss = (g + yo) a1 + (29 — yo) az + = (azg +c (29 + 3) cos B) X —bye § + (8f) Cu IX
(Z9+%) az 0(29+%) sin 32
Bs; = (r10 — y10) a1 + = (az19+ czipcosB) X+ by10y + cz1osin Bz (8f) Cu X
(710 + y10) a2 + 210 a3
Bss = — (210 + y10) a1 — = - (CL$10 +c (Zlo - %) oS 5) X+byroy — (8f) Cu X
(z10 — Y10) a2 — (210 — 3) a3 ¢(z10— 1) sinpz
Bsy = — (210 — Y10) a1 — = — (az19 + cz19cosB) X —by10y — (8f) Cu X
(z10 + y10) a2 — z10 a3 cz108in B Z
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Byr
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B52

Bss

B54
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Bss

Bsg

BGO

Be1

B62

(x10 + y10) a1 +

(710 — y10) A2 + (210 + %) az

(11 —y11) a1 +
(11 +y11) a2 + z11 a3

— (211 +y11) a1 —

(11 —y11) a2 — (2’11 - %) ag

- (5611 - yn) a; —
(11 +y11) az — 211 a3

(11 +y11) a1 +

(11 —y11) ag + (211 + %) ag

(1‘12 — y12) aj; +
(x12 + y12) ag + z12 a3

— (212 +y12) a1 —

(r12 — y12) A2 — (212 - %) az

- (5612 - y12) a; —
(z12 +y12) a2 — 21283

(r12 + y12) a1 +

(12 — y12) Az + (212 + %) as

(z13 —y13) a1 +
(x13 + y13) a2 + z13 a3

—(z13 +v13) a1 —

(3513 - y13) az — (2’13 - %)

- (3313 - y13) a; —
(x13 + y13) a2 — z13 a3

(z13 +y13) a1 +

ag

(713 — y13) ag + (2’13 + %) ag

(1‘14 — y14) a; +
(x14 + Y14) a2 + 214 a3

— (214 +y14) a1 —

(14 — y14) A2 — (214 - %) az

- (5614 - y14) a; —
(€14 + y14) a2 — 21183

(r14 + y14) a1 +

(14 — y14) a2 + (214 + %) as

(z15 — y15) a1 +
(x15 + y15) A2 + 215 a3

— (15 +y15) a1 —

(r15 — y15) a2 — (215 - %) az

- ($15 - y15) a; —
(x15 + Y15) a2 — 215 a3

(x15 +y15) a1 +

(715 — y15) Az + (2’15 + %) ag

($16 - y16) a; +
(x16 + Y16) a2 + 216 a3

— (z16 + y16) a1 —

(16 — Y16) A2 — (216 - %) az

(al’lo +c (2’10 + %) COSﬁ) X — bylo y +
c (Zlo + %) sin 8z

(ax11 + cz11c088) X+ by11 ¥ + cz118in 52

—(aw11 + ¢ (211 — 3) cos B) X+ by § —
C (2’11 — %) sinﬁi
— (axn + CzZ11 COS 6) )A{ — byll y —
cz118in B2
(aw11 +c (211 + 3) cosB) X — by § +
c (211 + %) sin Bz

(ax12 + cz12 €08 B) X+ by12§ + cz128in 52

- (a$12 +c (212 - %) oS 5) X+by2y —
c (212 — %) sin 8 Z
—(axz12 + cz12co8 B) X — by12§ —
CzZ12 sinﬁi
(111312 +c (2’12 + %) COSﬁ) X —by12y +
c (212 + %) sin 8z

(ax13 + cz13c08 8) X+ by13§ + cz13sin 5 2

— (aw13 + c (213 — 1) cos B) X+ by13y —
Cc (2’13 — %) sinﬁi

— (axlg + Cz13 COS 6) )A( — by13 y —
cz138in B2

(aw13 +c (213 + 5) cos B) X — by § +
c (z13 + %) sin Bz

(ax1g + cz14c08 8) X+ by14§ + cz148in 52

—(az1s + ¢ (214 — L) cos B) K+ by1ay —
c (214 — %) sin 8 Z
—(az14 + cz14c08B) X —by14§ —
CZ14 sinﬁi
(az1s+c(z14+ 3) cosB) X —by1a § +
c (214 + %) sin 8z

(ax15 + cz15c08 8) X+ by15§ + cz15sin 5 2

— (ax15 +c (215 — %) oS 6) X+ b5y —

Cc (2:15 — %) sinﬁi
— (CLI15 + CZz15 COS 6) )A( — by15 y —
cz158in B2
(ax15 +c (215 + %) cosﬁ) X—bysy+
c (z15 + %) sin Bz
(ax16 + cz16 €08 B) X + by16 ¥ + cz168in 5 2

— (az16 + ¢ (216 — 3) cos B) X+ byis § —

c (216 — %) sin 8 Z
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Bss = — (w16 — Y16) A1 — = — (az16 + cz16c08B) X — by16y — (8f) Se IV

(716 + Y16) a2 — 216 @3 cz168in B Z
Bes = (z16 + y16) a1 + = (az16 + ¢ (216 + 5) cos B) X — by § + (8f) Se IV
(216 — y16) a2 + (216 + 3) a3 c(z16+ 3)sin B2
Bes = (x17 — y17) a1 + = (axy7r +cz17cosB) X+ by17y + cz17sin B2 (8f) Se V
(z17 +y17) a2 + z17 a3
Bes = — (@17 + y17) a1 — = —(azir+c(z1i7 — %) cos B) K+ byiry — (8f) SeV
(217 — y17) a2 — (217 — 3) a3 c(z17 — 1) sinpz
Ber = —(z17 — y17) a1 — = —(az17 +cz17cos B) X —by17 § — (8f) Se V
(17 + y17) a2 — z17 a3 czi7sin 32
Bes = (z17 +y17) a1 + = (az17 + ¢ (217 + 3) cos B) X — by17 § + (8f) Se V
(z17 — y17) a2 + (217 + 3) as c(z17+ 1) sinpz
Bgos = (x18 — y18) aj + = (a,xls + cz18 COS 6) X+ by18 y + cz18 Sil’lﬂ Z (8f) Se VI
(718 +y18) a2 + z18 a3
B7g = — (z18 + y18) a1 — = - (Cbx18 +c (7«'18 - %) cos ﬁ) X+ byisy — (8f) Se VI
(z18 — y18) a2 — (218 — 3) a3 c(z18 — 3)sinfBz
By = — (w18 — y18) a1 — = — (az1s + cz15cos B) X — by1sy — (8f) Se VI
(718 + y18) a2 — 218 a3 cz18sin B Z
B7z = (z18 +y18) a1 + = (az1s + ¢ (218 + 5) cos B) X — by1s § + (8f) Se VI
(218 — y18) a2 + (218 + 3) as c(z18+ 3)sinfBz
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