a-Se (Ag) Structure:
A mP64 14 16e-001

This structure previously used the label(s) A.mP64_14_16e. Calls to these addresses will be redirected here.
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e D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of Crystallographic
Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: [10.1016/j.commatsci.2021.110450.

https://aflow.org/prototype-encyclopedia/ TBFR.

https://aflow.org/prototype-encyclopedia/A_mP64_14_16e-001

Prototype Se

AFLOW prototype label A _mP64.14_16e-001
Strukturbericht designation Ap

ICSD 36333

CCDC 1608083

Pearson symbol mP64

Space group number 14

Space group symbol P2, /c

AFLOW prototype command aflow --proto=A_mP64_14_16e-001
--params=a, b/a,c/a, B, %1, Y1, 21, T2, Y2, 22, T3, Y3, 23, Td, Yd, 24, L5, Y5, 25, L6, Y6, 26, L7,
Y7,27,28,Y8, 28, L9, Y9, 29, 10, Y10, £105 L11, Y11, 211, L12, Y12, 212, L13, Y13, 213, T14, Y14, 214, L15,
Y15, 215, L16, Y16, 216
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o We follow Villars (1991) and give this structure the Ay designation. As noted in Villars (1991), the atomic coordinates
are not provided in the referenced paper, but were given to the editors by the authors, which were later published in
(Foss, 1980). (Downs, 2003) has the notation “y-monoclinic selenium is allotrope of cyclo-octaselenium.” Despite that,
this is not what we refer to as|y-Se (48).

e A; selenium and |f-monoclinic sulfur have the same AFLOW prototype label, A _.mP64_14_e. They are generated by the

same symmetry operations with different sets of parameters (--params) specified in their corresponding CIF files.

Simple Monoclinic primitive vectors

a; — aX
ag = by
ag = ccosfBX+csinfz

Basis vectors

Lattice Cartesian Wyckoff Atom

coordinates coordinates position type

B, = T1 a1 +yias + 21 as = (axy +cz1co88) X+ by1 § + cz1 sin B2 (4e) Sel

B2 = —r1a; + (yl + %) as — = - (axl +c (Zl — %) [¢0)] 6) X + (46) Sel
(1~ 3) o b+ 2) 9 (21 - 3)sing

B; = —x1a; — Yy ag — 21 a3 = —(ax1+czrcosf) X—by1§ —czisinfBz (4e) Sel

By = ma—(y1—3) at+(n+3)a; = (az1 + ¢ (21 + 3) cos B) % — (4e) Se I
b(y1 — %) y—l—c(zl —i—%)sinﬁi

B = Toay + Yo as + 20 a3 = (axe + czacos B) X+ bya § + czo8in S 2 (4e) Se II

Bg = —zoa; + (yg + %) as — = — (axg +c (zg — %) cos ﬂ) X+ (4e) Se 11
(zz—%) as b(yg—i-%)y—c(zg—%)sinﬁi

B, = —Tpay — ygas — 22 a3 = —(axa+czacosf) X —bys§ — czasin B2z (4e) Se I1

Bs = ma—(y2—3) ac+(22+3)as = (awg + ¢ (22 + 3) cos B) % — (4e) Se 1T
b(y - %) Sf—l—c(zg—l—%)sinﬁi

Bg = r3al + Yz as + z3as = (al‘g + cz3 cos ﬂ) X+ by3 5’ + cz3 Sinﬂ Z (46) Se III

By = —x3a; + (y3 + %) as — = — (axg +c (23 — %) cos ﬁ) X+ (4e) Se 111
(2 1) o byt 3) F - (e 1) sin 2

By1 = —r3a; —yzas — 23 a3 = —(axz+czzcosf) X —bysy —czzsin Bz (4e) Se I1I

B = z3a;— (y3 — %) as + (2’3 + %) as = (axg +c (23 + %) COSﬁ) X — (48) Se 111
b(y — %) y+c(23+%)sinﬁi

Bz = Tga) + ygas + 24 a3 = (axg + czgcosB) X+ bys § + czasin Sz (4e) Se IV

Bis = —x4a; + (y4 + %) as — = - (ax4 +c (24 - %) cos ﬁ) X+ (4e) Se IV
z4— 3) ag b(ya+3) 9 —c(za—3)sinBz

Bis = —Tga; —ysas — 24 a3 = —(axg+czqgcosf) X —bys§ — czqsin Bz (4e) Se IV

B16 = Tqag — (y4 — %) as + (Z4 + %) as = (az4 +c (24 + %) COSﬂ) X — (46) Se IV
b(y — %) 5’+C(Z4+%)Sinﬂ2

B¢y = Tsay + ysas + 25 as = (axs + cz5co88) X+ bys § + cz5sin S 2 (4e) Se V
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Bis = —zsa1+ (ys +3) a2 — = — (az5 4+ c (25 — 3) cos B) X+ (4e) Se V

(2575) as b(y5+%)yfc(25f%)sinﬁﬁ
By = —Tsa; — Ysaz — 2523 = —(aws+czscosfB) X —bys § — cassin B2 (4e) Se V
Boy = x5a;— (ys — %) as+ (z5 + %) ag = (aa:s +c (z5 + %) cosﬁ) X — (4e) Se V
b(y — %) §f—|—c(z5+%)sinﬁi
By, = Tgay + Y as + 2g as = (axe + czgcos B) X+ bys § + cz6 sin B Z (4e) Se VI
Boy = —zgay + (y6 + %) as — = — (aa:6 +c (26 — %) cos 6) X+ (4e) Se VI
(26 — %) a3 b(ys+3) 9 —c(26—3)sinBz
Bos = —Iga; — Ygaz — 26 as = —(azg+czgcosf) X —bysy — czesin Bz (4e) Se VI
Boy = a2ga;— (yﬁ — %) as+ (ze + %) ag = (axg +c (26 + %) COSB) X — (4e) Se VI
b(ys—3) ¥ +c(z6+3)sinf2
Bos = T7ay +yrag + 27 as = (ax7 + czrcos B) X+ byr § + czrsin S 2 (4e) Se VII
Bog = —z7a; + (y7 + %) ag — = — (ax7 +c (z7 — %) cos ﬂ) X+ (4e) Se VII
(s — 1) s by +3) 9~ c (o — 3) sin 62
Byr = —r7a; —yras — 27as = —(ax7+czrecosf) X —by;§ —czrsin Bz (4e) Se VII
Bos = x7a;— (y - %) as+ (27 + %) az = (aa:7 +c (27 + %) COS,B) X — (4e) Se VII
b(y7— %) y+c(z7+%)sinﬁ2
B29 = rgal + ysas + zg as = (al'g + czg cos B) X+ byg S’ + czg Sinﬂ Z (46) Se VIII
B3y = —zga; + (yg + %) as — = — (a:rg +c (zg — %) cos ﬁ) X+ (4e) Se VIII
(zs—%) as b(yg—l—%)y—c(zg—%)sinﬁi
B3 = —Tga; — ygas — 2g a3 = —(axg+czgcosf) X —bysy — czgsin Bz (4e) Se VIII
Bs: = zsa;—(ys—3) as+(zs+3)ag = (axs +c (28 + 3) cos B) X — (4e) Se VIII
b(yg— %) S’+c(z8+%)sinﬁi
B3 = Tgaj + ygas + 29 as = (axg + czgcos B) X+ byg § + czgsin S (4e) Se IX
B3y = —xga; + (yg + %) as — = — (axg +ec (29 — %) cos B) X+ (4e) Se IX
(20— 3) a3 b(yo+3) ¥ —c(z0—3)sinB2
Bss = —Tgaj — Yo as — Zg Az = —(axg+czgcosf) X —bygy — czgsin Bz (4e) Se IX
B36 = Tgal — (yg — %) as + (Zg + %) as = (a:lfg +c (Zg + %) COSﬂ) X — (46) Se IX
b(ygf %) erc(zQJr%)sinﬂﬁ
Bs; = Z10@1 + Y10 @2 + 210 A3 = (axio+cz10cosB) X+ by1o ¥ + cziosin B2 (4e) Se X
B3s = —x10a1 + (y1o + %) as — = — (aa:lo +ec (210 — %) cos ﬂ) X+ (4e) Se X
(210 — %) a3 b(yio+3) ¥ —c(z10—3)sinfz
Bsy = —T1pa; — Y102 — 210 A3 = —(az10 +cziocos B) X —by10 ¥ — (4e) Se X
cz108in Bz
_ 1 _ 1 s
B4y = Tipar — (ym - 5) as + = (amw +c (210 + 5) cos B) X — (4e) Se X
(z10+ 1) a3 b(yio—3) §+c(z10+ 3)sinf2
B4y = T11a1 + Y11 a2 + 211 a3 = (CL.Z'H + cz11 COSB) f(—l—bylly—&—czu sinﬁi (46) Se XI
By = —zi1a; + (y11 + %) ag — = - (al‘n +c (2’11 - %) COSﬂ) X+ (de) Se XI
(2’11—%) ag b(y11—|—%) y—c(zn—%)sinﬁi
Bas = —Ti1a; — Y11 dz — 211383 = —(az11 +czr1cos B) R —byn1 ¥ — (de) Se XI
cz118in Bz
_ 1 _ 1 5
By = r11a; — (y11 — 5) as + = (amll +ec (z11 + 5) cos 6) X — (4e) Se XI
(211 + %) a3 b(yin—3) §+c(zi1+3)sinfz
B45 = Tri2 a1 + Y12 a2 + z12 a3 = (&1312 + cz19 COS ﬁ) b'e + by12 y + cz12 Sinﬁ Z (46) Se XII



By =

By =

By =

By =
Bso =

Bs; =

Bs, =

Bss =
Bsy =

B59 =

Beo =

Be1 =
Be: =

B63 =

Bes =

References

—z12a1 + (y12 + 3) az —
(212 - %) az

—T12a1 —Yi2a2 — 21243

Tizay — (y12 - %) az +
(Z12 + %) ag
Ti13a1 + Y13 a2 + 213 a3
—z13a1 + (13 + 5) az —
(213 - %) asg

—T13a41 —Yi13a2 — 213a3

Tizap — (y13 - %) ag +
(213 + %) as
T14@1 + Y1422 + 214 a3
—Ti4a; + (914 + %) as —
(214 - %) as

—T14aA1 —Y14A2 — 214 A3

Tigaar — (y14 - %) az +
(214 + %) asz
Tis a1 + Y15 a2 + 215 as
—Ti5a + (y15 + %) az —
(215 — 3) a3

—T15aA1 — Yisp a2 — 21543

Tisay — (y15 - %) az +
(315 + %) ag
T16 a1 + Y16 A2 + 216 A3
—Ziear + (y16 + %) ag —
(Zl6 - %) as

—T16A1 — Y16 A2 — 216 A3

Tiear — (y16 - %) ag +
(216 + %) az

— (al‘12 +C(212 — %) COSﬁ) 5(+
b(yler%) yfc(zlgf%)sinﬂi

— (az12 + cz12c08B) X — by12y —
cz128in Bz

(axlz +c (212 + %) cos 6) X —
b(yiz—3) §+c(z12+3)sinfz
(ax13 + cz13c08 8) X+ by13§ + cz13sin 5 2
— (awlg +c (213 — %) cosﬂ) X+
b(y13+%) y—c(zlg— %) sin 8 Z
— (ax13 + cz13c088) X — by13§ —
cz138in Bz
(axlg +c (213 + %) cos ﬂ) X —
b(yis—3) §+c(z13+ 3)sinfz
(ax14 + cz14c08 B8) X+ by14§ + cz148in 5 Z
— (aa?14 +c (214 - %) cos,é’) X+
b(yiat+3) ¥ —c(z14 — 3)sinfz
—(az14 + cz1ac08B) X —by1a y —
cz148in Bz
(am14 +c (214 + %) cos B) X —
b(yia—3) §+c(zia+3)sinpz
(ax1s + cz15c08 B) X+ by15§ + cz158in 82
— (az15 + ¢ (215 — 3) cos B) %X+
b(yis+3) §—c(z15 — 3)sin B2
—(az15 + cz15c088) X —by15 9 —
cz158in B2
(ax15 +c (215 + %) Cos B) X —
b(yis—3) §+c(z15+ 3)sinf2
(ax16 + cz16 €08 B) X + by16 ¥ + cz168in 5 2
— (axlﬁ +c (216 — %) Cosﬂ) X+
b(yie+3) §—c(z16 — 3)sinf2
— (az16 + cz16co8B) X — by16y —
cz168in Bz
(az16 + ¢ (216 + 3) cos B) % —
b(yis—3) §+c(z16+ 3)sinBz
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Se XIIT

Se XIIT
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