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MAGNETIC PROPERTIES OF ORGANIC STABLE RADICALS. IV.
DPPH AND ITS SOLVENT COMPLEXES
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Department of Chemistry, Faculty of Science, Kyoto University, Sakyo-ku, Kyoto
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Graphite intercalation compounds (7 22774 FEfEE &)
charge transfer between graphite and intercalates
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donor compound acceptor compounds



intercalates
(guest species (atoms, molecules) inserted in the graphitic galleries)

donors acceptors
Li, K, Rb, Cs Br, ICI, lbr, IF,
Ca, Sr, Ba MgCl,, Fe€l, FeCl, NiCl,
Sm, Eu, Yb, AICl;, SbCl., AsF., SbF., NbF.,
K-Hg, K-NH;, K-H CrO;, MoO;, HNO; H,SO,,
K-THF, K-C¢Hg, H,PO,, HF, HBF,
K-DMSO ((CH,;),SO)
Rb-Hg, Ca-NH;, Eu-NH,




stacking structure staging phenomenon
long periodicity
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electronic structure of graphite intercalation compounds

D(E) D(E) :
small concentrations of

n-electron and -hole carriers

=[5 =[=
E. E.
graphene; zero-gap semiconductor graphite; semimetal
chemical carrier doping
large large concentration of _
concentration n-electrons and donor D(E) large concentration
D(E) of n-electrons  P(E) electrons of n-holes

donor band donor band

SE

donor-graphite intercalation compounds acceptor-intercalation compounds
2D metal 2D metal




zone folded effect on the electronic structure
in graphite intercalation compounds
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Journal of the Physical Society of Japan
Vol. 50, No. 10, October, 1981, pp. 3245-3253

Potassium Concentration Dependence of the Superconductivity
in the Potassium Graphite Intercalation Compounds

Mototada KoBAYASHI and ITkuji TSUIIKAWA

/J \*7'(2&%_?\ Department of Chemistry, Faculty of Science,
Kyoto University, Kyoto 606

KCS@E'fE\%( 1981 ) (Received January 14, 1981)

Magnetic susceptibilities have been measured at temperatures down to 60 mK
by AC Hartshorn bridge method for the potassium graphite intercalation com-
pounds with several compositions (Cg oK~C;; 6K) prepared by the use of
HOPG. T, is nearly constant to be ~150 mK for Cgz (K~C,,,K, while no
transition is found down to 60 mK for C,¢ 7K and C,; ¢K. As the K concen-
tration is decreased, the superconducting characteristic changes from type II to
type I for the magnetic field H parallel to the layers, while it maintains type I for
H perpendicular to the layers. The superconducting fluctuation above T, the
effective mass ratio and the curvature of H, versus T curve are investigated; all
of them lead to the result that 3D character increases with the decrease of the K
concentration. The constancy of T, above the critical K concentration is also
discussed.



Electronic structure of KCq
band calculation and angle-resolved photoelectron experiment
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Massachusetts Institute of Technology 1984
ZEMRE
Mildred S. Dresselhaus (1931-2017)

Shubnikov-de Haas oscillations
g5 1% A C DIKZRIRBKC,DEFHEISHHFT (Francis Bitter Magnet Lab)

Dl 5 Ol D)

National Nanotechnology Initiative=_/ 772/ O —ESREER (DU > b2 Big)
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graphene and edge effect for chemists and physicists

chemistry aspect graphene

aromaticity @

Clar's aromatic sextet rule aromatic sextet

aromaticity 1/3

physics aspect chemically active
massless Dirac fermion (relativistic wave equation)

in the bipartite lattice

conduction band

zero-gap semiconductor
WlTh “near' bands (OC p) Dirac cone

H=vrop Weyl equation k y 4
momentum Pp valence band
Fermi velocity vi ~(1/300)c >

pseudo-spin o 1}
degree of freedom; 2 <—

two sublattices A:; @, B; O

—  two sites in the unit cell
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armchair edge hydrogen-terminated

sextet localization
unique Clar's representation

' energy gap formed

energetic stability
"in armchair geometry

""n DFT calc.

standing wave V3 x4/3
charge density wave (CDW)



zigzag edge hydrogen-terminated

migration of sextets between three states

' e three states degenerate
2., \\\,\//i one unpaired electron per three edge C atoms
/ localized spin with 0.3 pg per C
large local density of states

......... ~— dispersionless zero mode at E- (edge state)
| m valence . i no gap
/ : energetically unstable
29 A/ SN

0 7t edge state
k [-X] origin of electronic/magnetic/chemical activities
DFT calc.

4 * cond.




hydrogenated linear zigzag edges
------ three types of edges
monohydrogenated (conventional)
a mixture of mono- and di-hydrogeneted

dihydrogenated

no edge state &
J3axA/3a superlattice

Zigzag direction

- depend on the
. chemistry details
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