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n(r) Tc

2

DFT E0 n(r)
gn(r1,…,rn)

LDA 1%
n(r) gn(r1,…,rn)

BBGKY gn(r1,…,rn)
n(r)
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DFT Vxc fxc

“ ”

3

Tc
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Vxc n(r)
Vxc

fxc

Tc

Tc
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Tc

Tc

Tc

Tc
Tc
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Tc

DFT SCDFT
n(r) (r,r’)

cf.   Oliveira, Gross & Kohn, PRL60, 2430 (1988).
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Tc
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2005 Kij Hardy Gross
cf.  Lüders et al., PRB72, 024545 (2005)

Kij !!



G0W0

88

Tc

Vxc(r;[n(r)]) LDA GGA
Kij

cf. YT, J. Phys. Soc. Jpn. 45, 786 (1978); .49, 1267 (1980). 



Kij
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!

9

i*: time-reversed orbital of 
the KS orbital i

Tc
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Qsc(q, )
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Qsc(q, )

g~



Kij
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Vij gij

KS Qsc

gij
~

g~
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1. LDA GGA
H H

2. H Tc H

Tc

3. 
Tc

Tc
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KC8:    Tc  =   0.14K  [Hannay et al., PRL14, 225(1965)]

CaC6:   Tc =  11.5K   [Weller et al., Nature Phys. 1, 39(2005); 
Emery et al., PRL95, 087003(2005)]

15.1K [Gauzzi et al., PRL98, 067002(2007)]

CaC6

K Ca Tc 100
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:
KC8:                      [Ohno et al., JPSJ47, 1125(1979); Wang et al., PRB44, 8294(1991)]
LiC2:                     [Csanyi et al., Nature Phys.1, 42 (2005)]
CaC6,YbC6:      [Mazin,PRL95,227001(2005);Calandra & Mauri,PRL95,237002(2005)]

1) 
2) Interlayer ( m*
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1982 KC8

[YT, JPSJ 51, 63 (1982)] 2009
Tc 100 CaC6:

[YT, JPSJ 78, 013703 (2009)]
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Tc

17

K            Ca
Z 1 2
d ~ 5.5A             ~ 4.5A
f ~ 0.6               ~ 0.15

m* ~ me (s-like) ~ 3me (d-like)
cf. mM



Tc
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Z m*

Tc

100
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0

Tc 0

0
!

a0: lattice constant
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0
N

0 N
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:

1) C60

2) Tc 18-38K C60 t1u

W 0.5eV
3) 0 0.2eV

U -2 0

2 U 2 0

cf.  O. Gunnarsson, Rev. Mod. Phys. 69, 575 (1997).

~
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[Han, Koch, &
Gunnarsson, PRL84, 1276 (2000)]

[Cappelluti, Paci, Grimaldi, & 
Pietronero, PRB72, 054521 (2005)]

0
(2a0 cf. YT, JPSJ65, 1544, 3134 (1996).
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C60

=2

0.6

Cs3C60 [Takabayashi et al., Science 323, 1589 
(2009)] 

Tc
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C60

C60 : hu
=3
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Tc

N

A. Devos & M Lannoo, 
PRB58, 8236 (1998).

C36 =4
C36 C. Piskoti, 
J. Yarger & A. Zettl, Nature 393, 771 (1998); 
M. Cote, J.C. Grossman, M. L. Cohen, & S. G. 
Louie, PRL81, 697 (1998).
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C36

C36 =4



27

10 SCDFT

20

Tc
30

Tc
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