Low Temperature “White” Phosphorous Structure:
A_aP24 2 12i-001
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Prototype P
AFLOW prototype label A_aP24 2 12i-001
ICSD 68326
CCDC 1630259
Pearson symbol aP24
Space group number 2
Space group symbol P1

AFLOW prototype command aflow --proto=A_aP24_2_12i-001
—~params=a, b/a’ C/a’, «, Bv Y, T1,Y1,21,T2,Y2, 22,3, Y3, 23, T4, Y4, 24, T5,Y5, 25, L6, Y6,
26, L7,Y7, 27, T8, Y8, 28, L9, Y9, 29, 10, Y10, 210, L11, Y11, 211, L12, Y12, 212

e Phosphorus is found in at least three forms:
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— 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).

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 a2

—a1
A~ . A a3
ap = bcosyX + bsiny§y
ag =— czX+cyy+e.z
Cy = ccos f3
¢y = c(cosa—cosfcosy)/siny
c, = 2 —c2 705

Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B1 = 1 ag +y1 as + 21 as = (CL$1 +by1 COS"}/+Cr21) f(+ (21) PI

(byr siny +cyz1) ¥+ c.21 2

B, = —ri1a; — Y as — 21 as = — (axy +byy cosy + cp21) X — (2i) PI
(byisiny +cy21) § —c.212

B; = Toay + Yz as + 2o as = (axe + by cosy + cp29) X+ (21) PII
(byasiny + cyz2) ¥ + c.20 2

B, = —Iga; — Yz as — 22 as = — (aza + bys cosy + cy20) X — (2i) PII
(byasiny +cy22) § — 2222

B = T3a; +yszas + 23 as = (axs + byz cosy + cpz3) X+ (21) P III
(byssiny + cyz3) § + c.23 2

Bg = —x3a; — ysas — 23 as = — (azs + bys cosy + cp2z3) X — (2i) P III
(bys Siny + 523 § — o235

B; = r4a) +yqas + 24 a3 = (axg + byscosy + cpzq) X+ (21) PIV
(byasiny + cyza) §+ .24 Z

Bsg = —x4a] —Ysgag — 24 a3 = — (azq + bygcosy + cpzq) X — (21) PIV
(bysasiny +cy24) § — 2242

By = Tsa; + ysas + 25 as = (azs + bys cosy + ¢ 25) X + (21) PV
(byssiny + cy2z5) ¥ + .25

Bio = —T5a; —Ysa2 — 2583 = — (azs + bys cosy + cp25) X — (21) PV
(byssiny + cyz5) ¥ — ¢.25 2

By1 = Tgay + yg as + 2 as = (azg + bys cosy + cr26) X + (21) P VI
(byssiny +cy26) § + c.26 2

B = —Tgal — Ygas — 26 as = — (azg + byg cosy + cp26) X — (21) P VI
(bys siny + cyz6) ¥ — €226 Z


http://aflow.org/prototype-encyclopedia/A_oC8_64_f-002
http://aflow.org/prototype-encyclopedia/A_mP84_13_21g-001
http://aflow.org/prototype-encyclopedia/A_aP24_2_12i-001

B13 = Tr7a] + Y7 az + z7 a3 = (ax7 + by7 COs 7y + CxZ7) X+ (21) P VII
(byrsiny + cyz7) ¥+ c.27 2

B4 = —T7a; —Yyraz —z7ag = — (az7 + by7 cosy + cz27) X — (21) P vl
(byrsiny + cyzr) ¥ — .27 2

Bis = Trgaj +ygaz + zgas = (Clxg + bysg cosy + CxZg;) X+ (21) P VIII
(byssiny + cyzg) § + c.28 Z

Bis = —Tgap — Ygaz — zgas = — (aws + bys cosy + cz28) X — (21) P VIII
(byssiny + cyzg) ¥ — c.28 2

By = Tgaj + Ygaz + zg as = (wag + byg cosy + CIZg) X+ (21) P IX

(bygsiny +cy29) ¥ + c.292

Bis = —Zgar —Yoaz —29a3 = — (awg + byg cosy + cg29) X — (2i) P IX
(bygsiny + cyz9) ¥ — 29 Z

By = 1021 + Yo @2 + 210 a3 = (ax10 4 byro cosy + cp210) X+ (2i) P X
(byrosiny + cyz10) § + €210 2

B20 = —ZX10dA1 — Yip0aA2 — 210 A3 = — (aﬂflo -+ ble COs 7y + 01210) )A( — (21) P X
(byrosiny + ¢cyz10) § — 22102

Bs; = x11a; +yi1az + 211 a3 = (axq11 4 byr1 cosy + cp211) X+ (2i) P XI
(byr1 siny + cyz11) § + c.211 2

Bzz = —T11A1 —Y11A2 — 21143 = — (a:cn —+ byll COs 7y + szll) )A( — (21) P XI
(byiisiny +cyz11) § — 2211 2

Bz = Ti2@1 + Y1282 + 21283 = (axy12 + byr2 cosy + cpz12) X+ (2i) P XII
(byr2siny + cyz12) § + c22122

B24 = —Z12d1 —Yi2a2 — 212483 = — (CLZI?12 + bylg COs 7y + szl2) X — (21) P XII
(byrasiny + cyz12) § — 2122
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