Simple Cubic Cgy Buckminsterfullerene Structure:
A_c¢P240.205-10d-001

This structure previously used the label(s) A_cP240.205_10d. Calls to these addresses will be redirected here.
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Pearson symbol cP240
Space group number 205
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AFLOW prototype command aflow --proto=A_cP240_205_10d4-001
—Tparams=a, T1, Y1, 21, L2, Y2, 22, L3, Y3, 23, L, Y4, 24, L5, Y5, 25, L6, Y6, 26, L7, Y7, 27, L8,
Ys, 28,9, Y9, 29, L10, Y10, 10

e This is the experimentally determined structure of Cgy buckminsterfullerene (aka “buckyballs”) below 249K. Above that
temperature the Cgg molecules are orientationally disordered and set on a face-centered cubic lattice. For computational
purposes that structure is approximated by the [FCC Cgo buckminsterfullerene structurel

e Carbon can also be found in nature as [graphite (A9), |cubic diamond (A4), and lonsdaleite (hexagonal diamond).

Simple Cubic primitive vectors

a; = ax
az = ay
ag = az
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = T1a; + Y1 as + 21 as = ar1X+ay y+azz (24d) CI
B2 = —(1‘1—%)&1—?;1324— = —a(xl—%)fc—ayljf—i-a(zl—i—%)i (24d) CI
(14 1) a
B3 = —x1a1+(y1+%) as — = —axl)‘(+a(y1+%)y—a(zl—%)2 (24(1) CI
(- 1)
B, = (acl—l—%) al—(yl—%) asp—ziag = a(xl—&—%)ﬁ—a(yl—%)y—azli (24d) CI
Bs = zZia1 +T1as+ Yy as = a1 X+ ax1y +ay1 2 (24d) CI
Be = (Zl—f—%) al—(ml—%) as —Y1 a3 = a(zl—k%)i—a(xl—%)y—ayli (24(1) CI
B, = f(zlfé)alfxlang = fa(zlf%)f(faxlyqta(ler%)Z (24d) CI
(yl + %) ag
Bg = —zlal—l—(gcl—i—%) as — = —azpi—i—a(xl—i-%)y—a(yl—%)i (24d) CI
(v1—3) a3
By = y1a1 +z1az2 + ;a3 = apnX+any+ariz (24d) CI
BlO = —Y1 a; + (Zl+%) ags — = —aylfc+a(zl+%) y—a(xl—%) Z (24(1) ClI
(o1~ 1) 2
Bi: = (yl—i—%) al—(zl—%) ar—riaz = a(yl—i—%)f(—a(zl—%)y—axli (24d) CI
B = —(yl—%)al—zlag—&— = —a(y1—%)§(—a21§f—i—a(x1—|—%)i (24d) CI
(xl + %) as
B13 = —Triaip —Yirazx —Zz1ag = —alq X — ayl 5’ — azy Z (24(1) CI
By = (:ﬂ1+%) a;+1, an(zl f%) a3 = a(x1+%) )“(Jraylyfa(zlf %) Z (24d) CI
By = xlal—(yl—%) a2+(21+%) a3 = amli—a(yl—%)y—i—a(zl—i—%)i (24d) CI


http://aflow.org/prototype-encyclopedia/A_cF240_202_h2i-001
http://aflow.org/prototype-encyclopedia/A_hP4_194_bc-001
http://aflow.org/prototype-encyclopedia/A_cF8_227_a-001
http://aflow.org/prototype-encyclopedia/A_hP4_194_f-001

Bis

Bir
Bis

B19
B20

B22
B23

B2y
Bas
Bas

Bar

Bas
Bag
Bso

Bs2

Bss
Bay

Bss

Bsr
Bss

Byo

By
Byo

Bus
B4
Bas
Bus
Bar

“(m—g)at (tg) at
Z1 a3

—X1a1 —T1az —Yiag
—(z1—3) a+ (21 +3) ax +
Yras
(Z1 + %) a;+x; aQ*(ZJl - %) as
znar— (21— 3) ag+ (11 + 3) as
—Yyirar —ziaz —rias
yra;— (21 — 3) as+ (21 + 3) as

“-3)a+(ats)at
1 as

(1/1 + %) a;+21 32—($1 - %) as
To2ay +Yyz2az + 2233
*(aﬂz*%) a; —yzaz +
(224 3) a3
—zga; + (y2+ 3) az —

(22— 3) a3
(124 ) (12— ) ma—
zza; +x2az + Y223
(22+3) ar— (22— ) as—yo a3
— (22— 3) a1 —zpay +
(v2+3) a
—2231-1-(3324-%) az —
(v2—3) as
Y2a1 + 22az + T2a3
—y231+(22+%) az —
(2~ 1) 2
(yz + %) a1—(22 - %) az—xzas
—(yz—%) a; —zzaz +
(2+3) a
—T2a; —Y2a2 — 2243
(124 ) m g (22— 1)
1‘231—(y2—l) 32-1-(2’24-%)&
(fﬂsz) al+(y2+ )a2+
Z2 as
—%2Q1 —I23a2 — Y243
(2—l)a1+($2+%)82+
Y2 az
(Z2+l) a1+x2a2—(y —%) as
2231—(1‘2—1) a2+(y2+ )

—Y2a1 —22a2 — X243
y231*(22**) 32+(172+ )

—(2—3) a+(2+3) a+
Io asg

—anX—ar1y —ay z

(zl—f) x+a(x1+ )y+ay12

a(z1+l) >“<+a:r15/fa(ylf%)
azlfc—a(xl—f) y—l—a(yl—i—%)

N> N>

—ayp1X—axny —ax,z
aylfc—a(zl—f) y—|—a(x1—|- )
(ylff) x+a(zl+ )y+axlz

a(yl—l—%) i—&—azly—a(xl—%) Z
ars X+ ays§ + aza 2

fa(ng%) i(fayquta(zQJr%) z

—axgx—i—a(yg—i— ) a(zz—%)i
U,(l'g—‘r%) i—a(yg—%) Y—azxni
azo X+ axsy + ays
a(zz—l—%) )“(—a(ac —%) ¥ —ays z
—a(z—3)%—arey+a(y+1)2

—az'gf(—l—a(acg—i—%) y—a(yg—%) Z

ayo X+ azy +arsz

—aypk+a(zn+i)y—a(za—1)2

a(p+8) % —a(za—}) § - an
—a(yg—%)i—azgy—ka(xg—k )

—aroX —aysy —azs z

a(x2+ )X—l—aygy—a(zQ é)i
aacg)“(—a(yg—f)y—l—a(g—i—%)i
(Q:fo)x+a(y2+ )}7+a222

—azoX —arsy — ays Z

(2—*)X+a(332+ )$f+ay22

N|—=

a(zz—i—l)f(—l—awgy—a(yg— )2
azzfc—a(:vz—f)y—i—a(yg—i— )2
—ays X —azoy —axs Z
aygfcfa(gff)era(xQJr )

(yg—f) x+a(22+ )y—i—axgz

ClI

Cl
Cl

ClI
ClI
ClI
ClI
CI

ClI
ClII
cII

CII

ClII
CII
cII
CII

ClII

ClII
cII

ClII
CII

cII
ClII
ClII
CII

ClII
ClII

cII
CII
ClII
ClII
cII



Bus
Bao
Bso

Bs:

B52
B53

Bss

B56

Bsr

Bsg
Bso

Be1
Be2
Bes
Bea

Bes
Bes

Ber
Bes

Bro
B

Brz
Brs
Bra

Brs
Brr
Brs

(212 + %) 31+2232*(172 - %) as
Tzap +Yyzaz + 23a3
—(!103—%) a; —yzaz +
(Zg—‘r%) as
—z3a; + (ys + 3) az —
(23— 3) as
($3+ %) al*(ys - %) az—=z3ag
zza; +x3az +ysas
(Z3+ %) al—($3 - %) az—Yysas
—(2’3—%) a1—x3a2+
(s +3) as
—23a1+(x3+%) ag —
(s = 3) as
Yyzar + zzaz + r3 a3
—y3a1+(z3—|—%) az —
(23— 3) as
(ZJ3+ %) al*(Zs - %) az—x3as
—(ys—%) a; —zzaz +
(z3+3) as
—Zzay —Ysaz — z3a3
(1‘3 + %) a1+y3 ag—(2’3 — %) as
zza;—(y3 — 3) az+ (23 + 3) a3

(3—*) a1+(y3+ )a2+
Z3 as

—z3a; —r3as —yszag
—(m—3)a+(zs+3) a+
Y3 as
(Z3+ l) a1+x3a2—(y3 - l) az
zza;—(z3 — ) ax+ (y3 + 3) a3
—Ysay —zzaz —rzas
ySal_(ZJ_*) az+($3+ )
—(ys—3) a1+ (23 +3) ax +
T3as
(ys+ %) a1 +z3as— (25— 3) a3
Tgay +Ysaz + 24 a3
— (x4 —3) a1 —yaag +
(z4+%) ag
—T4a + (y4+ %) az —

(- 4) 2
($4+ %) al*(y4 - %) ag —24a3
Zga; +T4a2 +yYsa3
(24 + %) - ($4 - %) az—Yysa3

—(24—%) a; — Trg4az +

(ya+3) as

*(lng{‘F(Z(l’g‘F%) yfa(ygfg) Z

—ax4)“(—|—a(y4—|—%) y—a(z4—§) Z

a(y2+%) )”(+a22yfa(x275) Z

arsX +aysy +az3z
1

—a(zz3— %)X —aysy+a(zs+i)z

1

—arsX+a(ys+3)y—a(z—3)2

a(x3+%) )“(fa(ygf%) ¥y —azz
az3X + axsy + ays z

a(zg,—l—%)fc—a(xg—%)y—aygi

—a(z—3)X—arsy+a(ys+3) 2

1

~

aysX +azsy +axrsz

—aysX+a(zm+3)y—a(zs—1)2

a(y3+%)§<fa(23—%)y—ax32

—a(ys—3)X—amy+a(rs+i)z

—axsX —aysy —azsz

a(zs+3) X+aysy —a(zs— 3)

ail'gf(*a(yg**) y+a(zg+ )

N>

~

—a(xg—g) X—|—a(y3+§) V+azsz

—azz3X —axrsy —aysz

(237*) x+a(13+ )5/+ay32

M=
N>

a(zg—i—l) )Ac—i—a;vgy—a(yg—f)
0,2’35(—CL(33‘3—*) y—|—a(y3—|— )
—ay3x7a23y—ax3z

aygfc—a(z;:,—f) y—i—a(xg—f— )

—a(yg—g) x+a(z3+§) V+arsz

a(y3+%) )”(+a23yfa(:c37%) Z

axsX +aysy +azq 2

—a(zg—3)X—ayy+a(zati)z

1\ A
a(x4+%) 5{,&@4,%) VY —az42
az4X+axsy +ays z

a(24+%)i—a(m4—%)y—ay4i

—a(zm—Yx—ary+alya+i)a

ClII
C1III
C III

CIII

C III
C1III
C III
C III

C1III

C III
C III

C III
C1III

C III
C III
C III
CIII

C III
C III

CIII
CIII
CIII
C III
CIII

C III
CIv
Clv

Clv

CIV
Clv
Clv
CIV



Bgo

B81

Bss
Bss

B85

Bsr
Bss

Bso
Bogo

Bo:
Bo2

B94
B95

Bos
Bor
Bos

Bioo =
Bio1 =
Bio2 =

Bios

B104

B105

Bios =

Bio7 =

B108

B109

Biio
B111

—zga; + (I4+%) az —
(94— 3) as
Yaar + 2422 + T4 a3
—ysar + (Z4+%) az —
(wa—3) as
(ya+3) ar— (21— 3) ay—waay
—(ya—3%) a1 —zaap +
(w1 + 3) 2
—Zg4a1 —Yqgaz — 24483
(za+3) ar+ysas— (24 — 3) as
raan— (s — ) o+ (21 + 1) mg
Dt () ant
Z4 asg
—&4Q] —T4a2 —Ygag
—(za—3%) a1+ (w4 +3) az+
Ysas

(za+3) ar+asar— (ys — 3) as

2431—(96‘4 — %) a2+(y4+%) as
—Ysa1 —2Z4a3 —T4a3
= (s — 1) o+ (aa+ )
—(ya—3) a1+ (s +3) a2+
T4 asg
(Z/4+ %) al+z432—(a:4— %) as
Tsar + Ysaz + 25 as
— (25— 3) a1 —ysaz +
(25 +3) a3
—rsa; + (y5+%) az —
(25— 3) a3
(54 3) a1— (15— ) ma— 5y
Zsa1 +Tsaz +yYsas
(25 +3) a1~ (25 — 5) a2—ysa
—(25—%) a; —rsas +
(y5+%) ag
—Zsa; + ($5+%) ag —
(45— 3) a3
Ysai + 25 az + x5 ag
—Ysai + (Zs—l-%) az —
(15— ) 2
(y5+ %) al_(ZS_ %) az—rsas
*(95*%) a; —zsaz +
($5+%) as
—Tsap —Ysaz — 254as
($5+ %) a1+y5a2—(25 - %) as

13531—(3/5 - %) az+(25 + %) as

—CLZ4§(+a(:174+%) yfa(y —%) Z

ays X+ azy ¥ +aryz
1

—apk+a(u+i)y—a(lza—1)2
a(y;;—k%)fc—a(zq—%)&—ami

fa(y4f%) )“cfa24y+a(:c4+%) z

—ara X —aysy —az4 z
a(eit ) Zany —a(z-3) 2
a:cu“c—a(y —%) y—|—a(z4—|—%) z

fa(x4f%) )‘<+a(y4+%) V+aziz

—az4X —axy Y —ays Z

—a(z —%) 5(—&—@(334—&—%) Y+aysz

a(za+3) X+arsy—a(ya—13) 2
az;;fc—a(u—%) y+a(y4+%) V7
—aysX —azy ¥y —axs
ay4>“<fa(24f%) y+a(ac4+%) Z

—a(ys—3)X+a(zu+3)§+aziz

a(y4—|—%) §<+a24y—a(x4—%) z
arsX +aysy +azsz

—CL(£C5—%) )‘(—ay5y+a(z5—|—%) Z

“ans%tays + 1) 5 a(s )

a(x:;—&—%) )A(—a(y5—%) y—azsz
azsX +axsy + ays 2
a(zs—l—%) fc—a(a%—%) Y —aysz
—a(zs—5) X—arsy+a(ys +3) 2
—a25f<+a(1’5+%) yfa(ys—%) Z
ays X+ azs ¥ + axrs 2

—aysk+a(zm+3)y—a(zs—1)2

a(y5—|—%)§c—a(z5—%)y—am5i

—a(ys—3)X—axyta(zs+1)2

—arsX —aysy — azs z

=

a(%—&—%) i+ay5y—a(z5—f)

[ V)
N> N>

ars%—a (v~ 3) ¥ +alest))

(24d)
(24d)

(24d)
(24d)

(24d)
(24d)
(24d)

ClIV

CIv
Clv

Clv
CIV

CIv
Clv
ClIV
CIv

Clv
Clv

CIv
Clv
Clv
CIV
CIv

ClV
(OAY
CcVv

(OAY

CcVv
cv
CcVv
CcvV

cV

CcV
CcV

(OAY
cv

CcV
cvV
CcV



B112

B113

Biis

B115

B116 =

Bii7 =
Bi1s =
Biio =

Bi2o =

Bi2:

B122 =

B123

Bi24 =
Bi2s =
Bi2¢ =

Bi27r =

Bias

B129

B130 =

Bi31 =

B132

B133

Bi3s =

Biss =

Bise

Bisr

Biss

B139

Bi4o
Bi41

B142 -

B143 =

(a3t (i d) ak
Z5 as

—%5Q] —Isa2 —Ysag
(2’5—l) a1+(x5+%) as +
Ys as
(Z5 + %) al+9€5a2*(y5 - %) as
zsay— (w5 — ) ax+ (ys + 5) as
—Ysa1 —zzaz —Tsag
y531—(25— %) 32+($5+%) as
=B At o+ F)
Iy as
(Z/5+ %) 31+Z5a2—($5 - %) as
Tear + Ye a2 + 26 a3
*(16*%) a; —Ysaz +
(ZG+%) as
—rsay + (y6+%> az —
(26— 3) as
(04 ) 1= (50— 3) aa—z035
zZga] + Teaz + Ys a3
(26 +5) a1— (26 — 5) a2 —ys a
—(26—%) a; —rgas +
(vs+3) a
—Z¢a1 + (%—F%) az —
(yﬁ—%) asg
Ys a1 + 26 a2 + Tg a3
—Year + (26-1-%) az —
(z6 — 3) as
(ZU6+ %) 31—(26— %) az —Tgas
_(yﬁ_%) a; —zgaz +
(z6+3) a
—Tsal —YsA2 — 26 A3
(10-+ ) 1 -+v0ma— (55— ) ag
xﬁal_(yﬁ_l) az-l—(zﬁ-i-%) a

(966**) al+(y6+ ) ag +
Zg A3

—%6a1 — TgA2 — Y A3
( 6_l) a1+($6+%) as +
Ye a3
(26 + 3) a1+z6a2— (6 — 3) a3
3631_(1’6_1) a2+(y6+ )
—Ys A1 — 2ea2 — T A3
y631*( 6**) 32+(176+ )

— (Y6 —3) a1+ (26 + 3) @ +
T as

—azﬁfc—l—a(acg—i—%) y—a(y —5) Z

( 577)x+a(y5+ )}7+a252

—azsX —arsy — ays Z

(2’5—*) x+a(x5+ )y+ay52

a(z5+l) >“<+a:r5yfa(y5f%)
azsfc—a(%—f) y—l—a(yg,—i—%)

N> N>

—ays X —azsy — axs Z
aysk—a(z—3)y+a(zs+3) 2
(y577) x+a(z5+ )y+ax5z

a(y5—|—%) i+a25y—a(x5—%) Z

arg X+ ayey + azg 2

—a(zg—3) X —aysy+a(z+1i)2

1

—az¢X+a(ys+3)y—al(z—1)2

a(xg—&—%) i—a(yg—%) Y—azi
azgX + axgy + aye 2

a(zG—i—%))“(—a(xG—%)y—ayf;Z

—a(z—3)%—argy+a(ys+ 1) 2

1

aye X + azg ¥ + argz
1

—ay6§c+a(z(;+%) Sf—a(x6—§) Z

@+ ) % —a(z— 1) § - amy
1
2

—a(yﬁ— )i—azﬁy+a(x6+ )

—areX —aysy — aze Z
(l(LIJG—‘rl) )2+ay6§f—a( —%) V7
areX —a(ye —3) ¥ +a(z+3) 2

(9:677) x+a(y6+ )y+a26z

—azgX —argy — aye Z

(6—*)X+a(l'6+ )$f+ay62

a(z+3) X+arey—a(ys—3) 2
az(;fc—a(:vg—f) y—i—a(yg—i—%) Z
—ayeX —azgy — axgZ

ayeX —a(z—3) y+a(vs+3) 2
(y6—7) x+a(26+ )y—i—axgz

CcV

CcV
(OAY

(OAY
CcVv
CcvVv
CcV
cv

(OAY
C VI
C VI

C VI

C VI
C VI
C VI
C VI

C VI

C VI
C VI

C VI
C VI

C VI
C VI
C VI
C VI

C VI
C VI

C VI
C VI
C VI
C VI
C VI



B144 -
B145 =

Bi4e =

Biar

B148

B149 =

Biso =

Bis:

B152

B153

Bisa

Biss =

B156

Bisr =

Biss =

B159
B160

Bi61 =
Bis2 =

B163 -

Bi6a

Biss

B166 =

Bie7r =

Bies =

B169

Bi7o =

Bi71

Bi72
Bi7s
Bi7s

Bi7s

(ys + %) a1 +z6as— (26 — 3) a3
T7ap +yraz + z7ag
— (w7 —3) a1 —yrag +
(z7+%) as
—z7a; + (y7 + 3) az —
(27— 3) as
($7+ %) al*(y7 - %) az—2zrag
zZra; +r7az +yras
(Z7+ %) al—($7 - %) az—yras
—(zr—3)ai—aray +
(y7+3) a3
727a1+(x7+%) as —
(y7—3) as
yrar +zrag + T7as
—y7a1+(27+%) az —
(w7 = 3) as
(yr+3) a1— (27 — 3) ay—w7 a3
—(yr—3) a1 —zrap +
(074 4) 2
—Z7a; —Yraz —zras
(rr+ 3) o= (o~ 1)
$7alf(y7*l) a2+(z7+%) ag

(7—*) a1+(y7+ )a2+
Z7as

—z7a; — Tras —yrag
—(r—3)at (zr+3) a+
Yyras
(z7+ l) a1+$7a2—(y7 - l) as
zra;—(z7 — ) as+ (y7 + 3) a3
—Yrayp — Zraz —Irrag
yrai— (27 — 3) ax+ (27 + 3) as
—(yr—3) a1+ (27 +3) a2 +
Tr7as
(yr+ %) a1 +zras— (z7 — 3) a3
Tgaj +ysgay + zgag
— (28— 3) a1 —ysag +
(s +3) as
—rga; + (ys + %) as —

(25 —3) as
(Sﬂer %) al*(ys - %) az—zgas
Zga; +rgaz +ysas
(28 + %) - ($8 - %) Az —Ysas

—(28—%) a; —rgas +

(s +3) as

00

a(y6+%) i+a26y7a(x67%) z
arx7X+ay: ¥ +azr 2

—a(zr—3) X —ayry+a(er+1i)2

oz %oyt d) §—a(— 1) 2
a(x7+%) )“(fa(y7f%) y—azrz
azr X+ ax7y + ayr
a(z7—|—%) fc—a(:w—%) Y —ayrz
—a(zz—3)X—av;y+a(yr+3)2
—azX+a(zr+3)y—alyr—1)2
ayrX+az;y +ax7z

—ayrk+a(z+3)y—alzr—1)2

a(y7+%)§<fa(27—%)y—ax72
—a(yr—3)X—azxy+a(zr+1i)2

—ax7X —ayr;y —azrZ
a(zr+3) X+ayr§ —a(zr—3)
ax7>“cfa(y7ff) y+a(z7+ )

—a(x7—§) X—|—a(y7+§) V+azrz

N> N>

—azrX—ax7y —ayr

(2777) x+a(x7+ )5/+ay72

M=
N>

a(z7+l) §c+ax7y—a(y7—f)
azrk—a(zr— %) y+a(yr+3) 2
—ayrX —azry —axrZ
ay7>“<—a(27—7) y+a(x7+ )
—a(y7—§) x+a(z7+§) y+arrz

a(y7+%) )”(+a27yfa(:c7f%) Z
argX +aysy + azgz

—a(zs— %)X —aysy+a(zs+1i)2

—axg)“(—ka(yg—l—%) y—a(zg—%) Z
a(x8+%) )‘(fa(ygf%) ¥y —aziz
azgX + axsy + ays
a(zs—l—%) i—a(mg—%) Y —aysz
—a(zs—3)x—arsy+a(ys+1)2

C VI
C VII
C VII

C VIl

CVII
C VII
C VII
C VIl

C VII

C VII
C VIl

C VII
C VII

C VII
C VIl
CVII
CVII

C VIl
CVII

C VII
C VIl
CVII
C VII
C VII

C VII
C VIII
C VIII

C VIII

C VIII
C VIII
C VIII
C VIII



Bi7e

Bi77

Bi7s =

Bi7g =
Biso =

B181

Big2 =
Bissz =
Bigs =

Bigs =

Biss

Bisgr

Bigs =

Bigg =

B190
B191

Big2 =
Bigz =
Bigs =

Bigs

Bigs =
Big7 =
Bigg =

Bigg

B2oo

B201

Bagz =

Baoz =

B204

Baos
B2os

Bao7

—zga + (Ier %) ag —
(ys — 3) a3
Ysap + 2gag + rgas
—Ysai + (Zs-i- %) az —
(a5 — ) 2
(Z/8+ %) 31—(28 - %) az—rsgas
*(yS*%) a; —zgaz +
(e + 1)
—Tgap —Ysaz — zgas
(96‘8 + %) ai+ys az—(zzs - %) as
17831—(3/8 - %) 32+(28 + %) as

Dt (D ant
Zg as
—Zgad] —Tgaz —Ysgaz
—(2’8—%) a1+(acg+%) as +
Ys as
(o + 1) b an— (s = 1)
Zsal—(l‘s — %) az-i—(ys-i-%) as
—Ysay —zgaz —Tgasg
ysalf(zsf %) 32+($8+%) ag
—(ys—3) a1+ (s +3) a2 +
Irg as
(Z/8+ %) 31+2832—($8 - %) az
Tgar + Yo az + 29 a3
—(xg—%) a; —ygag +
0+ 4) 2
—Tgai + (y9+%) az —
(0~ 1) 20
(0 1) ar— (va — 3) ar—z02
Zgay + Tgaz + Yo az
(20 +3) a1~ (29 — 3) az—yoas
—(20—3) a1 —wgay +
(vo +3) a3
—Zg aj + ($9+%) ag —
(yo — 3) a3
Yo a1 + zg az + X9 ag
—Yoar + (Zg—l-%) az —
(20 — 3) a3
(y9+ %) al—(zs)— %) az—Tgas
—(yo— %) a1 — 202z +
(20 + 3) a3
—Tgay —Ygaz — Zgag
($9+ %) a1+yga2—(29 - %) as

13931—(3/9 - %) az+(29 + %) as

—azschra(str%) yfa(y —%) Z

aysX +azs ¥ + arg z
1

—aysk+a(zs+3)y—a(zs—1)2
a(yg—k%)f{—a(zs—%)y—amgi

—a(ys—3)X—anyta(zs+1i)z

—argX —aysy —azs z
a(os+3) Kt omy —a(— ) 2
a:cgi—a(y —%) y—|—a(z8—|—%) Z

—a(zs—3)X+a(ys+3) 9 +axni

—azgX —axrsy —ays z

ca( - ) %ales+ ) 3o

a(zs—l—%) )A(—i—axsy—a(yg—%) Z
azsX—a(zs —3) y+a(ys+3)2
—aysX —azgy —axgZ
aygfi*a(28*%) era(acng%) Z

—a(ys—3)X+a(zs+3)§+azsi

a(ys+3) X+azy—a(vs—3) 2
argX + ayoy + azgz

—a(zg— )X —ayy+a(zn+1i)2
—azgX+a(yo+3)y—a(zo—1)2

a(xg—&—%) i—a(yg—%) ¥y —azyz
azgX + axgy + ayg Z

a(zg—l—%) fc—a(:lcg—%) Y —ayo Z

—a(20—5) X—azo§ +a(yo+3) 2

—a29)2+a(:179+%) yfa(yg—%) Z
ayoX + az9 ¥ + axg Z

—ayok+a(z+3)y—a(ze—1)2

a(yg—k%) i—a(zg—%) ¥y —axgz

—a(yg—3)X—azny+a(ze+1i)2
—aroX —aygy — azg Z

a(wa+1) %+ am —a(z0— )

Z
aasgf(—a(yg—%) y+a(29—|—%) Z

(24d)
(24d)

(24d)
(24d)

(24d)
(24d)
(24d)

C VIII

C VIII
C VIII

C VIII
C VIII

C VIII
C VIII
C VIII
C VIII

C VIII
C VIII

C VIII
C VIII
C VIII
C VIII
C VIII

C VIII
CIX
CIX

CIX

CIX
CIX
CIX
CIX

CIX

CIX
CIX

CIX
CIX

CIX
CIX
CIX



B2os

Ba2og

B2io

B211

B2i2 =

B2z =
B2is =
B2is =

B2 =

Ba17

B2i1s =

B2ig

Ba22o

B22:

B222

Ba2s

Baay

Ba2s

Ba2s

Baar

Ba2s

Ba2g =

B23so

Bas:

B2s2

B33

Ba3s =

Bass

—(zo— %) a1+ (yo+3) az +
Zg as
—Zga] —Tgaz — Ygas
(=) et (w04 }) mat
Yo a3
(29 + %) a;+rgaz— (3/9 - %) as
zoa;— (w9 — 1) as+ (yo + 3) a3
—Yga] — 2gay — Tgasg
ygal—(zg— %) a2+(x9+%) as
o)+ (ot d) ma
Tg asg
(vo +3) artzgaz—(z9 — 3) a3
Tipoar + Yoz + 210 a3
— (1‘10 - %) a; —Yioaz +
(210 + %) as
—x10a1 + (y10 + %) az —
(210 — 3) as
(w10 +3) a1 = (y10 — 3) a2 —
Z10 a3
Zio a1 + T1p0 a2 + Yo ag
(210 + %) a; — (9010 - %) az —
Y10 as
_ (210 — %) a; —rjpaz +
(10 +3) a3
—zi0a; + (9610 + %) az —
1
(ylo - 5) ag
Y01 + z10a2 + T10 a3
—Y10 A1 + (210 + %) ag —
(1‘10 — %) as
(10 +3) a1 — (210 — 3) az —
T10Qs
- (y10(— 3) a11)— #1032
x10 + 5) as
—Z10a1 — Yi0a2 — 2103
(1}10 + %) a; +yioaz —
(210 - %) asg
zi0ar — (y10 — 3) a2 +
(210 + 3) as
— (,]’,'10 — %) a; + (ylo + %) az +
Z10 a3
—Zz1jp@1 —T10a2 — Y103
— (210 = 3) a1 + (210 + 3) a2 +
Y10 as
(210 + %) a; +xi0az —
(y10 — 3) as

—a(ng%) )‘(+a(y9+%) ¥ +azoz

—azg X — axgy — ayo Z

—a(zo— %) X+a(vo+3)§+ayz

N>

a(z+3) X +azey —a(y—3)
azgX —a(ze— %) y+a(y+3) 2
—ayo X — a2y — axg Z
ayok—a(z—3) y+a(zo+3) 2

7a(y9—%) )2+a(29+%) V+argz

a(yo+3) X+azy—a(ze—3)2

arioX +ay0y + azi02

—a(:clof%) fc*aylof’Jra(ZlOJF%) z

1

—arX+a(yo+3)y—a(z0—3) 2

a(zi0+3) X—a(yo—3) §—azoz

azio X -+ ario S’ + ayio Z

a(210+%) i—a(l‘m—%) ¥ —ayioz
—a(zlo—%) ﬁ—aa:10§f+a(y10+%) z

—azloi-i-a(xlo-f'%) y—a(ym— %) z

ayio X =+ azio S’ + ario Z

—aylofH—a(Zw-i-%) y—a(l‘m—%) z
a(yio+3) X—a(zo—3)§—arioz

—a(ym—%) i—azloi’-i‘a(mlo"'%) z

—azr1oX —ayi0y — az10Z

a(l‘10+%) >“<+ay105’*a(210*%) Z
awlofc—a(ylo—%) 5’+a(210+%) z

—a(zio— %) X+a(yio+3) y+azoz

—azipX —az10y — ayio 2

—a(z10—3) X+a(zio+ 1) y+ayo2

o0+ D) e oo 1)

(24d)

(24d)
(24d)

(24d)
(24d)

(24d)
(24d)

(24d)
(24d)

(24d)
(24d)

(24)

CIX

CIX
CIX

CIX
CIX
CIX
CIX
CIX

CIX
CX
CcX

CX

CX

CcX
CcX

CX

CcX

CX
CX

CX

CcX

CX
CX

CcX

CX

CX
CcX

CX



B2se = zioar — (210 — 3) a2 + = azoX—a(zio—3) y+a(yio+3) 2 (24d) CcX
(1110 + %) ag

Bas7r = —Y10@1 — 210 82 — T10 A3 = —ayioX —az1y — arioZ (24d) CcX
Bass = yroar — (210 — 3) a2 + = ayroX—a(zio—3) y+a(zrio+1i)2 (24d) CX
(3310 + %) ag
Baso = —(yo—3)ar+ (zo+3)a+ =  —a(yo—1)%+a(zio+3)§+azioz (24d) CX
T10 a3
B24o = (yio+ 3) a1 + 21082 — = a(yio+ 1) X+azoy—a(zio—13) 2 (24d) CcX

($10 - %) as

References

[1] W. L F. David, R. M. Ibberson, J. C. Matthewman, K. Prassides, T. J. S. Dennis, J. P. Hare, H. W. Kroto, R. Taylor, and
D. R. M. Walton, Crystal structure and bonding of ordered Cgo, Nature 353, 147-149 (1991), doi:10.1038/353147a0.

Found in

[1] D. L. Dorset and M. P. McCourt, Disorder and the molecular packing of Cso buckminsterfullerene: a direct electron-
crystallographic analysis, Acta Crystallogr. Sect. A 50, 344-351 (1994), doi:10.1107/S0108767393012607.

First cited in

D. Hicks, M. J. Mehl, E. Gossett, C. Toher, O. Levy, R. M. Hanson, G. Hart, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 2, Comput. Mater. Sci. 161, S1 (2019). doi: 10.1016/j.commatsci.2018.10.043

10


https://doi.org/10.1038/353147a0
https://doi.org/10.1107/S0108767393012607
http://dx.doi.org/10.1016/j.commatsci.2018.10.043

