. gtfg,‘fi,;iikii'f (

ed ?Epi;sua 4,

|, J.IVIc




Intermetallic
alloys (NbN,
Nb,Sn,...) - A o







.o sheets

n
©
-
®©
O
~
O
A
7))
©
-]
(@)
~
| X
[Q\|
| O
|
| @

actually 2x




increasing phonon
frequency(light atoms)

ok

1o L
o 0,2 04 O

BCS weak coupling limit







influence of
small gap

—

|
0
—

LYy

experiment
----- BTKfit

o_p _ © _ A__. N <
— — — — —
90URIONPUOD PBZI[eW.ION

Voltage (mV)




!1(T) BCS theory

Energy gap (meV)

—
10

Temperature (K)







: coupling constant
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dominated by 5 or intra band
theo band scattering
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Superconductivity (T .~ 7K) has been

observed in Ba doped Si-clathrates
(cage like structure with sp3 bounds)
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method

Ng
1020 cm3

e/ph
coupling
A

Remark

Boeri et al
PRL 93,
237002

First
Principles
LMTO

VCA
Virtual
crystal

T.=25K
for 10 at%

Lee et al
PRL 93,
237003

First
principles
APW-CPA

VCA
Virtual
crystal

E. at
VBMUDO0.6eV

Xiang et al
Cond-mat
0406446

First
principles

supercell
DFT-LDA

CysB

B modes
contribute
to e/ph coupling

Blase et al
PRL 93,
237004

Ab initio
Supercell
DFT-LDA

ClLocalE C-B
modes couple
with free carriers
E- at -0.52eV
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HoI dping of theo bands leads toe efficient

electron-phonon interaction potentiel

+ large DOS due to 2
character (sp2) in MgB »

superconducting is also
OinducedO in ther band

-> two gap superconductivity =

anomalous field and

temperature dependence of the

superconducting properties

superconductivity appears in |

the vicinity of a MIT

large T, values predicted
in C clathrates (Xg@Gs)
#~1.4 & o ~ 1500K
=>T . between 50
and ...150K !l

(depending on screening coefficient)
Connetable et al. 2003




