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Fig. 1 A photograph of large cylindrical imaging plate (IP) camera
installed at SPring-8 BLO2B1.
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1=394,592 ct
d=2.06 A

(-8 2-10)
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d=1.03 A

I1=160 ct
d=0.27A

(b)

Fig. 2 (a) An x-ray oscillation photograph of diamond (50X 40 X
20 um?3) taken by the large cylindrical IP camera (Fig. 1) (4
=0.35A, Aw=90", exposure time=30min). (b) MEM
charge density contour map of diamond obtained from the x-
ray oscillation photograph in (a). The contour lines are
drawn from 0.0 to 4.0 /A3 at intervals of 0.1 e/A3.
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Fig. 3 (a) A photograph of a single crystal of [Li@Cg,] (SbClg)
used for x-ray diffraction measurements. (b) Final crystal
structure model of [Li@Cqg ] (SbCly) at 370 K.
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Fig. 4 MEM charge density distributions of a Li@Cg, cation in [Li
@Cg] (SbClg) crystal (370K). (a) (b) 2.0 e/A3 equi-charge
density surfaces and Cgy cages with four kinds of orientation.
Two kinds of crystallographically independent orientations
are separately depicted in (a) and (b). (¢) A 0.25 e/A3 equi-
charge density surface and a C4 cage with one molecular
orientation. The charge density at the peak of the encapsu-
lated Li cation (red arrow) is 0.38 ¢/A3. A Li cation occu-
pies in two sites near the centers of six-membered rings.
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BIROFPLEFICHNE L ORERRDH L HERL T
W5, M, COFEBRFEFEL, #BEOPRAEOL T &
LFEBITV, L L%, HELIE Cor—YDdhd
2U A FPOAREEHEL TOLDEAHD 1 ?  Coo 220D
6 BBRAF O/, WE LIEH 232094 F&2hFL T
LWk icEbns,

78 © #Etd March 2011 Vol.24 No.2

Fig. 5 (a) Geometrical relationships between a Li@ Cg, cation and
an adjacent SbClg anion. The structure of one molecular
orientation for a Li@Cy, cation extracted from a disordered
structure is shown. The nearest Li—Cl distance (blue dashed
line) is 5.58 A. (b) Layered crystal structure of [Li@Cg]
(SbCly) . Slabs formed by two dimensional arrays of the [Li
@Cg] (SbClg) units in (a) are stacked along the c-axis. The
two nearest inter-molecular distances of the Li@Cg, cations
in the slab, 9.95 and 10.03 A, are shorter than the inter-slab
distance of 10.30 A.

5.3 [Li@Cgol * & SbCls &DIBEER

COFERNCH L, [Li@Cel™ &2 DRI ShClg & D
HIOEENEHALERICER L7z, [Li@Csl*t DAl
137 >0 SbCl6g 258 L T\ 5 (Fig. 3(h)), M Li &
SbCls & DA TN/ AER, HELIEZZED>H 250
SbClg ICHHE T 5 £ 21T, Coo 7 —VHD 2 Y A ICHTE
LTWAT ERGhotz, [Li@Cel*t & P Li I i
@ SbClg & DEItR#% Fig. 5(a) 12779, [Li@Ceo] ™ 1348 i
T SbCly & A VREE->Tkh, WEIh/zLild+
1ffio Lit B4 A & LT, SbClg [& 4 > D ClLIEFD
HENCH | EHFREOLN TSI LD 5,

WE sz Lit & SbCly & DHEANERIE Coo 7 — VD
BrIC B L RIFLTWSEEZLND, T7bb,
5.2 Tk R72 % 212 Coo 7 — VD 6 BEROHPIST I N
Li DREB BB HDT, ShCly DO HHEBIT - T
Lit B2 94 MIJRFES S &, THITHE- T, 6 AFROmh
O Lit OFEEIC 25 X512 Coo DELI S HIR SN B Z &
C75 %, Chh, 51 T~ 7z370 K O T Coo 7 —



PEY 7R BRESBFEERITCL

YBBBAE NI FILAE Ceo 77— L > D FHEE

URHBICEEEL TWieWZ EORRNTH %,
[Li@Cgol* & SbCls & OE TR A A F LS i s o
ERICb k&S HEL C\\W5, Fig.5@) 1Icx"L 7 [Li@
Ceol* & SbClsg 2 DA FVRHZEH T 5 L, Fig. 5(b) 1R
T X OICEEMICE] & T B - 755 7 2 Koo O B IR
EPBRENTND NG Db, ZORIRNESE 255~
7V TIIVT =V AT & » TR AE > T3 RILDOHE
Mos 2 lE-> TWA ET 2 5,

5.4 BEMSHFINS [Li@Cel+ D4
LA Bk~ 7z [Li@Cgo] (SbCls) OREEOR# 26,
[Li@Ceo]* IEFIINL 72 AHB RGO K & SR M EITIBE L
T, Lit OEFMES [Li@Ceslt D% F IR BZEIT %
%@&%z%h%o:@iﬁﬁﬁ%mgﬁﬁ@
[Li@Cgl* DY FF /84 AL L CORREMZRIE L
B, flz3BEEEAT) =BG T A v T30, §§
FHEGBEVADISHP G TE S, 5, [Li@Cqhl*T D
FEL W ORI & T, iDL HEEIR T ONER
A A OB, (LF0R BRI X HE & mtoZ ki
;@%/Pﬁth% M, 9 TIC ShClg &4 A4 % PFg & A
TERL L 72 [Li@Cg] (PFg) 12D\ Tk il 1 AT
%ﬁ@fbb,@4%v®§ﬁﬁﬁ5%?ﬁﬂ&ﬁ@%ﬁ
OBALBPH ENIC T TETW S

6. BbYIC

PAE, UFD LW Cep 7T — L VOB M % 6l
IZZF T, Fhox BT L T & 7B dh i 0 e e T R LR
W ORI OWTHRNz, KESET I 7 1/ OfE IS
HLT, XFETEIFFICH AT WL A A h Coo r—
VHDOBERTA FICREL TO AT, M Co 7 —
VOTF oy MEROKTERAZ L LI L2, O
BRIE, M@Cey D5 FHiis w TR THRE L 7Pzt
THY, M@Cq OWFEICBWTKRER—HLE 25, 15
LTRSS DIL, EEICHICL S5 A 5 ko7 [Li
@Ce " ORI BN EREAHERBIR A Z DT E T,
L5140 M@Ce DISHBAFEIZ D723 5 b D EHIFFTE 5,

KR TR L 72 SPring-8 DG % i\ 7o BLKS LR T
EEMRITL, e eWBEICEHRAZETH D, BEEED
FERGEMALY, 5 THEEL Y DL 52 WEIC
RUT, maMee R 2 TR Th 5, FlzIE
d BFEORFIRRE X BIMR L 7P BT ORI 1975 5 Af
2, BABRFAICHE D N BB EI DR 2 biad T
bo G, FIEERHNIENGORREA Z O LT
AL 72\,

KR T\ 7z SPring-8 TO RS K FERIT T, SHEE
HRFERFTE v R — DR ARIPATIER, BHALFZRTERT O
HEBFEMIERDH IO L EfTibiz, ERRICH W
[Li@Cgq] (SbClg) #EHZ, @A T 7 IV A X — L HIL K

REMSEPIEEOLFEPFE IV — T2 LD A, HEESh
7oo FEBRBOMHRE ROMBUZ OWT, HEHEKFORER
AER LD % OYE LigEZTAV Iz, U EDOT «ICF
CEflawl BT %, M, ABHFEO IR IMEE fMilh
BOYIHD b LTI,
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Molecular structure of Cgq fullerene containing
lithium atom determined by single-crystal charge
density analysis

Shinobu AOYAGI Department of Applied Physics, Nagoya University, Nagoya 464-8603, Japan
Eiji NISHIBORI Department of Applied Physics, Nagoya University, Nagoya 464-8603, Japan
Hiroshi SAWA Department of Applied Physics, Nagoya University, Nagoya 464-8603, Japan

Abstract Charge density analysis by single-crystal x-ray diffraction using high-energy synchrotron radiation
reveals molecular structure of Cgo fullerene containing lithium atom, Li@Cgo. Although it is very difficult to ob-
serve lithium atom by x-ray diffraction, weak charge density peaks of the lithium atom are clearly reconstruct-
ed near the centers of six-membered rings of the Cgo cage. The molecular structure of Li@Cyg is quite different
from that of Cg fullerene containing gas molecule such as H,@ Cgo.
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