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\_ cf. Oliveira, Gross & Kohn, PRL60, 2430 (1988). /

© Electron Pair Density : X(r,T')(= (U4 (r)¥ (r')))
© Exchange-Correlation Energy Functional: £.[n(r), x(r, r')]
© Exchange-Correlation Pair Potential: A .(r,r')=~0F.[n, x]/0x*(r, ')
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Ai:“ Jt h :
2253 anh o7 K

g; : Kohn-Sham level
A;: Gap function for KS orbital /
KCi;+ Pairing interaction (Second functional derivative
of F,.[n, x] with respect to x* and x )
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\_ cf. YT, J. Phys. Soc. Jpn. 45, 786 (1978); .49, 1267 (1980). )

. 1/T 5T
Anomalous Green's Function |F(p,iw,)=- /0 dre“?™(Trcpr(T)e_py) égjﬁi&%@
F(p,iwp) = —G(p, iwp)G(—p, —iwp) TZZ J(p, P’ iwp, iwy )F(p', iwy) AD2TLYS

Wy p’

G, W, approximation G =Gy J—=V y._ v W, Ot

A(p)—2|€p|/ —ImFR(p, )

At T=T. AP, . & € TEREIRE LA
tanh —2- Vi, , ¢t
AR) == 55 tenbo U CHAT 5.
Pairing Interaction:
o [*2 TmVR(popl0) epl+lep ,
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Qsc : Pairing Gorrelation Function

P, = Z‘3p+cﬂG pl

I I : Pairing Polarization Function

' Irreducible Electron-Electron
Effective Interaction

F(pa ?:U.Jp) = _G(pJ iwp)G(_p: _iw'p) TZZ j(pap",! iwpaiw’p')F(p’Eiwp’)
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| L4 Pairing Polarization Function
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gj; in terms of KS orbitals
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KCq: T.= 0.14K [Hannay et al., PRL14, 225(1965)]

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

METFTIF15.1KETLE R [Gauzzi et al., PRLI8, 067002(2007)]
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°
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R3M .
d = 4.524A

°c:l I:I;Jfg’-?,%ﬁs 0% 40 4.5d'(A§.0 55 6.0 caC,
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INVRETE:
KCq: [Ohno et al., JPSJ47, 1125(1979); Wang et al., PRB44, 8294(1991)]
LIC,: [Csanyi et al., Nature Phys.1, 42 (2005)]
CaC,,YbCy:  [Mazin,PRL95,227001(2005);Calandra & Mauri,PRL95,237002(2005)]
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{Band Structure of CaCﬁJ
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(a) Crystal structure of MCy (b) Model for MCy (x=2, 6, 8)

0:&20 M— M* +Ze
2D n-electrons

3D itinerant
-f.electrons: m*

ERRIXZDBEE (F1982F (CKC,DBIZEZ AT 58I
BAZIHTUL=[YT, JPSI 51, 63 (1982)] » 20094 (—£<EIL
REMNTHI00fF:ES [CH 59 CaCy It BRSNS L
#RHLI=[YT, JPSJ 78, 013703 (2009)]
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o.Exper iment I
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BCSHERISHITAHE,

Te=10"-10"Er —> £_=100-1000 nm

a,: lattice constant

\.—,L\T > z\,..\a'u ngo\

_ 0.361
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H(U)
sc="—=—pr N-site system
1+9 I

(1) Calculate Q(:g by exact diagonalization

—— » - —
(2) Obtain g, by QN=_Q(;‘JD) L e

0:N
o s
SC 1+QN1_I$~,:N)
(3) Evaluate g by lim g, Take § =3,

M| == 00
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FTHIE. BRONT A FRTHLEFARARDOYEF
RAONBIET,

> HLENEHFNIE. NEFRENSLBETED,

F—RENSD S ARER (S B 20




528 TSI S s

KA1
1) Coy DT EHL ET DS F RS

5 fEE

2) T, H'18-38KDIBIREMNCy, 73 F D 3 E

5 L 7=t A

ICHXT ARMEEFICFIEFANTZ T oIz & SITH

IH9 5 (/N> Fiig W~ 0.5eV),

NENIRILF— (0,~02eV) ZEID0FRATI+/ v
RiEEEZAbNTWS, L. 7 FRI—O VKA
UHiE< T, TOKRESIETA/ VENEID 200,

EERIEE, CCT. alfBRTILSNEEFIAH/ Y
fEEEM (0 ~2) s 2 U~2an,

cf. O. Gunnarsson, Rev. Mod. Phys. 69, 575 (1997).
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Ty MEBHEDFHEFZEZ S EZTICIEXEE [Han, Koch, &
Gunnarsson, PRL84, 1276 (2000)]1=A%. HBIZEBEEKZRT S
& FITIEENIFE EERE T LV [Cappelluti, Paci, Grimaldi, &

Pietronero, PRB72, 054521 (2005)],

CHRcRRT OIRNER .

Hubbard-Holstein Model

H = —t Z cwcja+ZH

<1,]>,0

H;=— ”Z c; ch+ Ucz-TciTc}L 1Ci ¢+w0a;{ai+\/€_¥woz C;-rg Cio (a'i I a;_r )
o g

Assume § = g, . 2-site calculation #7455 £ (ZK
ZRELY, (2a,LLTF)  cf. YT, JPSI65, 1544, 3134 (1996).
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JAIE T D Cs,Cy, [ Takabayashi et al., Science 323, 1589
(2009)] DEEREE . ﬁmELwLDL$éH%
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C36 EW!Q:EE(:‘%E‘ZE“*LT L\é: 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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