B-Toluene Structure:
ATB8 0P120.60_7d 8d-001

This structure originally had the label A7B8_oP120_60_7d_8d. Calls to that address will be redirected here.
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ocC
JH
Prototype CrHg
AFLOW prototype label A7B8_0P120.60_7d_8d-001
Mineral name toluene
ICSD none
Pearson symbol oP120
Space group number 60
Space group symbol Pben

AFLOW prototype command aflow --proto=A7B8_oP120_60_7d_8d-001
—~params=a, b/a’v C/CL, x1,Y1,%1,22,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25,T6, Y6, 26, LT,
Y7, 27,28, Y8, 28,29, Y9, 29, L10, Y10, 210, L11, Y11, Z11, L12, Y12, 212, 13, Y13, 213, L14, Y14, 214, T15,
Y15, 215

e [-Toluene is a metastable crystalline structure of the toluene molecule, C;Hg, which crystallizes below 178K. This data
was constructed from experiments at 105K.
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e The ground state of this system is |a-toluenel

Simple Orthorhombic primitive vectors

a; = ax
as = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = T1a; + Y1 as + 21 as = ar1 X+ by y +cz z (8d) CI
B - —(n-a-(n-Hat - —afm-yx-dm-ere(athz Gy Cr
(214 3) a3
B; = —z;a; +y1a2—(zlf%) as = fax1ﬁ+by1yfc(zlf%)2 (8d) CI
B, = (xl—l—%) al—(yl—%) as—ziaz = a(:rl—k%))‘c—b(yl—%)y—czli (8d) CI
By = —r1a; — Yy as — 21 a3 = —ar1X—by1 §y —c21 2 (8d) CI
Bo - (n+dat@mtda- - afm+dxebma)y-cla-Ha Gy CI
(1 —3) as
By = x1a17y1a2+(21+%) ag = a:z:lfcfbyly+c(zl+%)2 (8d) CI
Bsg = —(xl—%)al—i—(yl—l—%) as + = —a(wl—%)i—i—b(yl—&—%)y—l—czli (8d) CI
<1 a3
By = Toa + ygas + 2o as = aroX +bysy +czoZ (8d) cu
Bio = —(z2—3)ai—(2—3)as+ = —-a(za—3)%-0b(ya—3)9+c(za+3)2 (8d) cn
(22 +3) as
B = —Zoay + yoag — (22 — %) as = —are X+ by § — ¢ (22 — %) Z (8d) cII
Biz = (z2+3)a1—(y2—3) az—2za3 = a(za+3) X—b(yo— 1)y —cxi (8d) cu
Bz = —Iga; —ysas — zx a3 = —axoX —bys § —c2 Z (8d) cnu
Buu = (m+da+(p+i)a—- = a(m+i)x+b(p+i)y-—cln-1)2 (8d) C1I
(22— 3) as
By = zoa; —yoas + (224 3) ag = avaX —by2 §+c(22+ 1) 2 (8d) C1II
Big = —(1‘2—%) al—l—(yQ—I—%) a+ = —a(xg—%)fc—l—b(yg—&—%)y—l—cz'gi (8d) CII
Z2as
Bir = r3a; +yszas + 23 as = arsX + bysy + cz3Z (8d) CIII
Bis = —(zs—3)ai—(y3—3)as+ = —a(zs—3)%-b(ys—3)I+c(zs+3)2 (8d) C 1
(23 + 3) as
Big = —z3a; +ysas — (23 — 1) ag = —az3X+bysy —c (23— 3) 2 (8d) C III
Bo = (z3+3)a—(ys—3)ax—23a3 = a(zs+3)%x—bys— 1) 9 —ces2 (8d) C1III
By, = —x3a; — ysas — 23 as = —ax3X —bysy —cz32 (8d) CIII
Boe = (xg—i-é)al—&—(z)/g-i-%)ag— = a(zs+3)%+b(ys+3)y—clzs—13)2 (8d) C 111
23— 5) as
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Bas = rza; —ysas + (Z3+l) as = azgﬁfby3y+c(23+%) Z (Sd) CIII

Bay = —(z5—3)ar+(y3+3)a+ = —a(zs—3) X+b(ys+35) §+czsi (8d) C I
Z3 as
Bas = Tgar +ysas + 2483 = ars X +bysy +czu2 (8d) CIv
Bsg = —(mu—-a—(mu—-12)a+ = —a(ea—3)&-bya—3)9+c(at+i)2 (8d) CIv
(o 1) 2
Bor = —xga1 +ysas — (24— 3) ag = —azsX+bys§ —c(za—3) 2 (8d) C1v
Bao = (etBm-(u-Dm-um - alntdx-d-pg-eaz () O
By = —Tga; —ygas — 24 A3 = —ary X —bysy —cz4 2 (8d) CIv
Bsy = (za+3)ar+ (yat3) as— = a(@ma+3)X+b(u+i)y—clzu—3)2 (8d) C1v
o) o
B;s; = z4a; —ysas + (21 + 3) ag = araX —bys§+c(za+ 1) 2 (8d) CIV
Bz = —(za—3)ai+(mu+3)at+ = —a(rs—3) X+b(yat3) 9 +cuz (8d) C1Iv
Z4 A3
Bss = Ts a1 +ysaz + 25 as = ars X +bys ¥ + cz5 2 (8d) cv
B34 = —(255—%) ap — (ys— %) a+ = (905— *) X— b(ys— *) y+e (Z5+%) z (8d) cv
(o 1) 2
Bss = —zsay +ysaz — (25 — 3) as = —ars R+ bys§ —c (25— 3) 2 (8d) cv
B36 = (.I‘5—|—%) al—(y5—%) ag —Z5as = a($5+%)f<—b(y5—%)$’—czsi (8d) CcVv
B3y = —Tsa; —Ysas — 25 a3 = —ars X —bysy — cz5 Z (8d) cVv
B =  (m+dat(ntdm- - alrhreblmid)yocGo-Bz () CV
(o1
Bsg = z5a; —ysaz + (25 + 3) ag = avsX —bys ¥ +c (25 + 1) 2 (8d) cv
B40 = (Q?5—*) a1—|—(y5—|— )a2—|— = —a(:c5—%)>2+b(y5+%)$f+cz5i (8d) cV
%5 a3
B4 = Tgay + Y as + 26 as = axgX +bysy +cze 2 (8d) C VI
By = —(xs—3)ar—(ys—35)a+ = —a(ws—3)%=b(ys—3)I+c(z+3)2 (8d) C VI
(ot 1)
B4z = —ZTga + Ysaz — (26 - %) as = —azeX +bygy — ¢ (2’6 - %) z (8d) C VI
Bu = (z6+3)ai—(vo—3) as—26a3 = a(ze+3) X—bys—2) ¥ —cz2 (8d) C VI
By = —Tga; — YAz — 26 a3 = —axeX —bys§ — cz6 Z (8d) C VI
Bss = (zetz)ait+(yst+z)a— = afzet+z)X+b(ye+sz)y—clz—3)2  (8d) C VI
Gom1)
B47 = Te Ay *y6a2+ (26+l) as = azﬁﬁfby6y+c(zﬁ+%) V] (8d) C VI
Bais = —(z6—3)ar+(yo+3)a+ = —a(ze—3) X+b(ys+3) §+cz2 (8d) C VI
Zg as
By = T7a; +yrag + z7ag = ar7 X +byr ¥ + czr Z (8d) c vl
Bso = —(zr—3)ai—(yr—3)ax+ = —a(zr—3)&=b(yr—3)9+c(er+3)2 (8d) cvi
oo+ 1) 2
Bs1 = —Tra; +yraz — (Z7 - %) as = —ax7rX+byry —c (27 - %) z (8d) cvil
Bsz = (e7+3)ai—(yr—3)aa—zray = a(er+3) X—b(yr—3) ¥ —cz2 (8d) c v
Bss = —Z7a; —Yyrag — z7a3 = —ar7X —byry — cz7 2 (8d) CvIl
Bu — (D mt(rida- = alrtd)xeblprgocln-dz 6y ovn
27— 3) ag



Bss
Bse

Bsr

Bso
Beo
Be1
Be2

Bss
Bea

Bss
Bes

Ber

Beo
Bro

B
Bz

Brs

Brs
Brs

Brr
Brs

Brg
Bso

Bs:
Bso

Bss
Bsa

B85

Trayp —yraz + (Z7+%) as
—(wr—3) ar+ (yr+3) a+
Z7ag
Trga + ysaz + zgag
) a - (- a
(2 +3) a3
—Tgai +ygaz — (Z8 - %) as
(3?8 + %) a; — (ys - %) ag —2gas
—Tga] —Ygaz — zZgas
() v+ (s + ) an
(25— 3) a3
Tgay — Ysgaz + (Zs—f'%) az
—(Ig—%) a1+(yg+%) as +
<8 a3
Tgay + Ygag + 29 ag
- d - (- b arr
0+ 1) 2
—zoay +Yyoas — (29 — 3) as
(1‘9 + %) ap — (yg - %) az —Zg ag
—Zg9ga1 —Ygaz — 2Z9ay
(1‘9-‘1-%) a1+(y9+%) as —
%~ 3) a3
Tga; —Yogas + (Zg-i-%) as
—(Q?g—%) a1+(y9+%) as +
Zg as
Z1p a1 + Y10 a2 + 210 A3
—(x10—3) a1 — (Y10 — 3) a2 +
(Zlo + %) as
—Zipa1 + Yoaz — (210 - %) as
(£U10 + %) a; — (ylo - %) az —
Z10 A3
—Z10a1 — Y102 — 21033
(w10 +3) a1+ (y10 + 3) a2 —
(210 - 5) as
Tioar — Yioaz + (210 + %) ag
—(r10—3) a1 + (yo+ 3) a2+
%1043
Ti11a1 + Y11 a2 + 211 a3
—(tnn—3) a1 — (Y —3) a2+
(211 + %) as
—z11a1 + Y az — (211 — 3) as
(z11+3) a1 — (y11 — 3) a2 —
21143

—T11a1 —Yi1a2 — 211aA3

az75<fby7§f+c(27+%) Z
—a(zr—3) X+0b(yr+3) §+czri

argX +bysy + cz8Z

e 3) b 3) Fhe (et b) 2

~

—angc—ﬁ—bygy—c(zs—%) Z
a(xg—&—%) &—b(yg—%) Y —c2%

—axgX —bysy —czz 2

a(ngr%))E+b(yg+%)yfc(zsf%)i

amgﬁ—bygy—FC(Zg-l-%) Z
—a(zs—3) X+b(ys+3) y+cs2

argX +byo§ +czg 2

o 3) Kb~ 3) Fre (o +b) 2

—azg X +byoy — (20 — 3) 2

a($9+%)i—b(yg—%>$’—6292

—argX —bygy — cz29 Z

afwot3) X+b(yot3)y—cla—13)2

argk —byg § +c (20 + 3) 2
—CL(CCg—%) 5(—|-b(yg+%) ¥ +czoz

ar1oX +by10y + cz102
—a(z0—3) X=b(yo—3) ¥+
c (2:10 + %) Z
—az1o X +by1oy —c (20— 3) 2

a(zi0+3) X—b(y0—3) ¥ —cz02

—azr10X —by1o ¥ — cz102

CL(JU10+%) i+b(y10+%) y-
C(Zlo—%) Z

az10X — byro§ + ¢ (210 + 3) 2

—a(z10—3) X+b(yi0+3) § +cz102

ar1 X +byn ¥ +czi1 2
—a(rn—3) %—b(yn—3) ¥+
C (211 + %) Z
—azp X+byny—c(z1—3) 2

a(zii+3)%x—b(yi1—3)y—czn 2

—ar1 X —byny —cz112

CVII
C VII
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HII
HII
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HII
HII
HII

HII
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HIV
HIV

HIV
HIV
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By
Bo2

Bos
Boa

B99

BlOO

Bio1

B102

B103 =

Bios

Bios =

B106

Bio7r =

Bios =

B109

Biio

Bi11 =
Bii2 =

Biiz =

Bi14

B115 =

(ZL’11 + %) a; + (y11 + %) az —
(211 - %) as
Ti1ar —ynaz + (211 + l) as

(9611 - *) a; + (yu + ) az +
Z11 a3

Ti2a1 + Y122 + 21283

— (12— %) a1 — (Y12 — 3) az +

(z12+3) a3
—z12a1 + y12as — (212 — 3) as
(3312 + %) a; — (y12 — %) ag —
%1243
—Z12Q1 — Y1242 — 21243
(12 +3) a1+ (y12+ 3) a2 —
(212 — 3) a3
Tiza1 — Y22 + (212 + l) ag

(9312 - *) a; + (ylz + ) ag +
Z1243

r13a1 +Yyi13a2 + 213 a3

—(3313—%) a; — (y13—%) ag +

(213 + %) as
—Z13a1 + Yizaz — (213 - %) az
(z13+3) a1 — (y13 — 5) az —
Z13 a3
—Z13a1 — Y132 — 213343
(1313 + %) a; + (y13 + %) ag —
(213 = 3) as
ri3a1 — Y1z ag + (213 + l) az

—(z3— Y ar+ (yis+3) az+
Z13 a3

T14a1 + Y1422 + 21433

—(riu—3) a1 — (yia—3) az +

(s14+3) a3
—Ziga1 +Yraaz — (214 - %) ag
(1‘14 + %) a; — (y14 - %) az —
%14 a3
—Z148a1 — Y14a2 — 21433
($14 + %) a; + (y14 + %) as —
(s14 = 3) a3
Ti4a; —Yaaz + (214 + l) ag

($14 - *) a; + (y14 + ) az +
Z14a3

Tis5a1 + Yi15a2 + 215 a3

—(3315—%) a; — (yw-%) ag +

(215 +3) &

1
—Zi5a1 + Yisaz — (215 - 5) az

CL(IH‘F%) ﬁ+b(y11+%) 5’*
6(2’117%) Z

axu)‘(—byny—i—c(zu—i—%) Z

—a(z11—3)X+b(yi1+ 1) y+can 2

ax12i+ by12$’ +02122
—a(ri2—3) X—b(yi2—3) 9+
C <212 + %) Z
—azi2 X +by2y —c(z2—3) 2

a(zi2+3) X—b(yi2—3) ¥ —cz122

—azr12X —by1o§ —cz122
a(ri24+3) X+b(yi2+3) ¥ —
C(Zlg—%) Z
arip X —by1oy +c(z12+3) 2
(5012**) x+b(y12+ )5’+02122

ar13X +by13y + cz132
—a(zis—3) X=b(yis—3) ¥+
0(213—1—%) Z
—az13X+by13y —c (213 — 3) 2
a(w13+%) i—b(ym—%) ¥ —cz3%
—az13X —by13y —cz132
a(xngr%) >‘<+b(y13+%) y-
C(Zlgf %) Z
arisX —by1sy +c(z13+3) 2
—a (13— 3) X+b(yi3+3) § +cz132

ar1a X +by14y + 2142
—a(ra—3) X—b(ya—3) 9+
0(214—|— 2) z
—az X +byuy —c(za—3) 2
a(za+3)X—b(yu—3) §—czua
—azr14X —by1a ¥ — cz142
a(ria+3) X+b(pa+3)§—
c(z14— %) Z
ari X —byuy+c(za+3) 2
0(5814**) x+b(y14+ ) V+czia2

ax15 X+ by15 ¥ + cz152

@w—*)x—b@w—*)

c(z15+3) 2
c

(215

l\')\»—l
~—

—ar15 X +byis y —
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B116 = (£E15 + %) a; — (y15 - %) as — = a (CC15 —+ %) )A( — b (y15 — %) 5’ — CZ15 2 (Sd) H VIII

215 a3
Bii7 = —Z158a1 — Yi5a2 — 21533 = —ar15 X —by15§ — cz152 (8d) H VIII
Buis = (zi5+3) a4+ (yis+3) a2— = a(zis+35) X+b(yis+3) 9 — (8d) H VIII
(215 — 3) as c(z5 - 3) 2
Bi1o = @i5a1 —yisas+ (215 +3) ag = ar1s X —byi5 9 +c (215 + 3) 2 (84d) H VIII
Bio = — (mlg, — %) a; + (y15 + %) as+ = —a (x15 — %) X+b (y15 + %) V+czsz (8d) H VIII
%1543
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