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BCS weak coupling Limit A
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A(T) BCS theory

Energy gap (meV)
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: coupling constant
mainly : depends on inter and/
dominated by or tntra band
the 0 band ; scattering
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High field :

Low -ﬁeLd :

I'=Tgy_, =

Hc2,ab

Hc2,c

U~Th, =7




Superoowaluoti\/itg (T, ~ #K) has been

observed in Ba doped Si-clathrates
(cage Like structure with sp3 bounds)
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Boert et al
PRL 93,
227002

Flrst
Principles
LMTO

virtual
crgstaL

T, =25 K
for 10 at%

Leeetal
PRL 93,
23F003

Flrst
principles
APW-CPA

VCA
virtual
crgstal,

€. at
VBM“-0.6eV

Xiang et al
cono-mat
0406446

Flrst
principles
supercell
PFT-LDA

B wmodes
contribute
to e/ph coupling

Blase et al
PRL 93,
RIF004

Ab Lnitio
SuperceLL
DFT-LDA

« Local » Cc-B
modes couple
with free carriers
€, at -0.52ev




confirmed on homoepitaxial fibms

E.Bustarret 04

Ekimov et al. R
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Hole doping of the O bands Leads to very efficient

electron-phonon nteractlon potcwtiel,

+ large POS due to 2D
character (sp2) in MgB,

superconducting is also
“Lnduced” in the T band

-> two gap superconductivity |

anomalous field and
temperature dependence of the

can explain the onset of superconductivity |
in B-dopecd diamond in, which “reduced” |
POS => T, ~ a few

superconductivity appears in
the vicinity of a MIT |

large T, values predicted
tn C clathrates (Xe@C..)
A~1.4 8w~ 1500K
=> T, between 50

and ...150K 111

(depending on sereening coefficient)
Connetable et al. 2003




