Correlated systems: superconductivity

BCS theory:
= Norman E. Phillips. Heat Capacity of Aluminum
- between 0.1 K and 4.0 K. Phys. Rev., 114(3):676
685, May 1959.
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Superconductivity

BCS theory:
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Matrix element: coherence effect
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Pb at 2K
Phys. Rev. 165 588 (1968).

Nb

Phys. Rev. B 57 14416 (1998).
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CaC6
Phys. Rev. B 78, 041404(R) (2008).
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Meissner effect:

A London length: r
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log plohm-cm)

Electron-electron interaction: Mott insulators

6 -
V;.xCry)2 O3
5
4
3
2
|
0
-1
%20.0177
-2 X=0.0l
-‘_"“_"‘—"-—
-3 ’"\
____‘_____-____—-——
4 X=000
_5 1 A4 [} [l
2 3 4 5

1000/T (K™

TEMPERATURE (°K)

TTAHCT (Viex My)a0g +Ti—
500 o.rcq | o.n]:)z o.rliz | 01")4 | o.?s
CRITICAL POINT,
400
o {aim

300

INSULATOR

ANTIFERROMAGNETIC
INSULATOR

1 1 1 |

METAL

U ——

1 |

PRESSURE_EXP
s V203

o 0.038 Cr

¢ 0038 TL

1

I o

INCREASING PRESSURE = 4 kbor/DIVISION —=
ZERO PRESSURE POINT MOVES WITH TOP SCALE
2

ilog p (ohm-cm)

X 0.000 (Vi-xTix)2 04

X=0010

r X =0 033

X =0.054
-'-'-'

X = 0,055

i i

20 25 30 35 235

1000/T (K™

240



Electron-electron interaction: Mott insulators

Hubbard model:
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DMFT results:
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FIG. 75. Optical conductivity spectra of V,_ O5 in the metallic
phase (full lines) at 7=170 K (upper) and 7=300 K (lower).
The inset contains the difference of the two spectra Ao(w)
=070 k(@) — 0350k (w). Diamonds indicate the measured dc
conductivity. Dotted lines indicate o(w) of insulating phase
with y=0.013 at 10 K (upper) and y=0 at 70 K (lower). From
Rozemberg ef al., 1995.
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Spin-waves in La2CuO4:
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Ferroelectrics
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Vibrational spectroscopy
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