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Prototype
AFLOW prototype label

ICSD 68326

Pearson symbol aP24

Space group number 2
P1

Space group symbol
AFLOW prototype command aflow --proto=A_aP24_2_12i-001

~Tparams=a, b/a7 C/av Qa, ﬁv Vs L1, Y1, 215 L2, Y2, 22, L3, Y3, 23, L4, Y4, 24, T5,Y5, 25, L6, Y6
26, X7,Y7, 27, L8, Y8, 28, L9, Y9, 29, 10, Y10, 210, L11, Y11, £11, L12, Y12, £12

e Phosphorus is found in at least three forms:

— Black phosphorus, Strukturbericht A17,

— Monoclinic Hittorf’s phosphorus), and
— [Low temperature triclinic “white” phosphorus, stable below 197K. (this structure)

e We use the data taken at 162K.
e The P4 molecules exhibit considerable rigid-body motion, both rotational and translational (Simon, 1987).
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e There is considerable disagreement about the name of this structure. Most authors refer to it as S-white phosphorous,
but (Donohue, 1982) refers to it as a-white phosphorous. Other authors refer to this as yellow phosphorous. Simply
referring to this as low temperature phosphorous seems the easiest way to avoid confusion.

Triclinic primitive vectors

a; = aX
al
a; = bcosyk + bsinyy a3
ag = czX+cyy+e.z
Cx = ccos 3
¢y = c(cosa—cosfBcosy)/siny
c, = c?—ci—cl
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B1 = 1 ag +y1 as + z1 a3 = (axl +by1 COS’}/+C¢521) )A(+ (21) PI
(byr siny +cyz1) ¥+ c.21 2
B, = —x1a] —yiay — 2z a3 = — (ax1 +byy cosy + cp21) X — (2i) PI
(byr siny + cyz1) § —c.21 2
Bs = Toaj +Yysas + z2as3 = (CLLEQ + byg Ccos 7y + CxZQ) X+ (21) PII
(byasiny + cyz2) § + c.22 2
B, = —Xoa] — Yo Ay — 29 a3 = — (azg + bys cosy + cy20) X — (2i) PII
(byasiny + cyz2) ¥ — 222
Bs = rzaj +Yysag + z3as = (Clxg + bys cosy + CI2’3) X+ (21) P III
(byssiny + cyz3) § + c.23
Bg = —x3a; — ysas — 23 as = — (azs + bys cosy + cp2z3) X — (2i) P III
(byssiny +cyz3) ¥ — c.232
B = Tgay +ysas + 24 ag = (azy + bys cosy + cp24) X + (21) PIV
(byasiny + cyza) § + .24 Z
Bsg = —x4a;] —Ysgag — 24 a3 = — (azq + byg cosy + cp2z4) X — (21) PIV
(byasiny +cyz4) § — 224 2
By = Tsa + ysas + 25 as = (azs + bys cosy + c25) X + (21) PV
(bys siny + cyz5) § + c.25 Z
Bl() = —Tsa] —Ysax — 2Z5as = - (CLI’5 + by5 COS 7y + 0125) X — (21) PV
(byssiny + cyz5) ¥ — ¢.25 2
By1 = Tgay + yYg as + 2 as = (axg + bys cOS7y + cr26) X + (21) P VI
(bys siny + cyz6) § + c.26 Z
Bz = —Tgar — Yo A2 — 26 A3 = — (azs + bys cosy + cz26) X — (21) P VI
(bys siny + cyz6) ¥ — €226 Z
Bz = Tray + yras + z7as = (ax7 + byzcosy + cp27) X + (2i) P VII
(byrsiny + cyz7) ¥+ .27 2
B4y = —x7a; — yrag — z7as = — (ax7 4+ by cosy + cp27) X — (21) P VII
(byrsiny + cyz7) § — .27 2
By = Tgaj + ysas + zgas = (axg + byg cosy + cp28) X + (2i) P VIII

(byssiny + cyzg) ¥ + c.28 2



Bie = —Zrga; — ygaz — zgas = — (aws + bys cosy + cp28) X — (2i) P VIII
(byssiny + cyzg) ¥ — c.28Z

Bir = ZTgaj + Yo as + 29 ag = (axg + byg cosy + cpz9) X + (2i) P IX
(bygsiny + cyz9) ¥ + c.29 2
B:s = —Tga; — Ygaz — Zgasg = — (azg + byg cosy + cp29) X — (21) P IX
(bygsiny + cyz9) ¥ — c.29 Z
Big = Z10@1 + Y10 a2 + 210 a3 = (ax10 + byio cosy + cp2z10) X + (2i) P X
(by1osiny + ¢yz10) ¥ + c2210 2
By = —T10a1 — Y10a2 — 210 A3 = - (axw + byw cos 7y + CJUZIO) X — (21) P X
(ble sin’y + CyZlo) 5’ — CzZ210 Z
B21 = 11 a1 +y11 as + 211 a3 = (axu +by11 COS’}/-FClel) )A(-l- (21) P XI

(by11siny + cyz11) ¥ + c.211 2

B2z = —Z11a1 —Yi11d2 — 21133 = — (az11 + by11 cosy + cpz11) X — (2i) P X1
(byr1 siny + cyz11) § — 2211 2

B23 = Tigay + Y12 Az —+ z12 as = (a(Elg -+ bylg COs 7y -+ szlg) b'e -+ (21) P XII
(by12siny + cyz12) ¥ + c.212 2

Boy = —T12@1 — Y128 — z124as3 = — (axlg + by12 COs 7y + Cw2’12> X — (2i> P XII
(byr2siny + cyz12) § — c22122
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