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Teoria BCS — Aula passada
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“Casquinha” de “espessura” @, em torno da energia de Fermi.

Teoria de campo médio:
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Desprezam-se termos quadraticos em J,.



Teoria BCS — Aula passada
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Transformacao de Bogoliubov
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Transformacao de Bogoliubov
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O gap superconductor e a temperatura critica

Equacao do gap:
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C(millijoules /mole deg)
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O efeito Meissner-Ochsenfeld
F.E H.loveoon (1935
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Figure 3 | Inverse-squared magnetic penetration depth. The temperature dependence of 2 ~2 measured at various applied hydrostatic pressures for
Bag ¢sRbg 35Fe2As,. The solid line for p = 0 GPa corresponds to a two-gap s-wave model (@) and the solid lines for finite pressure represent a fits to the data
using a multiband d-wave model (b-f). The dashed lines in ¢ and f represent fits to the data using the microscopic model. The error bars are calculated as
the s.e.m.

Direct evidence for a pressure-induced nodal superconducting gap in
the Ba, ¢-Rbg 35Fe,As, superconductor, Nat. Comm. 6, 8863 (2015).



“The smoking gun”

Como sabemos que fonons sao 0 mecanismo para
0s supercondutores classicos?
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Fig. 14. Differential conductance of a Pb-Mg junction vs. voltage, showing the super-
conducting density of states of Pb (64).




Densidade de estados: teoria X exp.

118
1.12
1.08
Py
Pn
1.04
.00 A S A o
,
7/
/
ase 7
0.92 _
() 4 s 12 16 20 24
V- A (MILLIVOLTS)
Fig. 15. Comparison of (1) the density of states vs. energy as calculated by Schrieffer et al.
(solid line); (2) the measured tunneling characteristic (long-dashed line); and the BCS theory
(short-dashed line) (70).




Outras propriedades

Condutividade optica: o(m)
 Gap supercondutor

NMR:

e Knight shift: gap supercondutor
* 1/T;: pico de Hebel-Slichter
Atenuacao de ultra-som:
 Gap supercondutor
Tunelamento normal (SIN):
 Densidade de estados
Tunelamento SIS:

* Efeito Josephson




Condutividade optica
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FIGURE 10.18 Far-infrared absorption in superconducting lead at 2 K. The solid line is BCS theory, and points are
experimental. Source: Palmer and Tinkham (1968) (used with permission).



1/T, e atenuagao de ultra-som

FIGURE 3.9

Temperature dependence of Jow-fre-
quency absorption processes obeying
case [ and Il coherence factors, compared
with the (7/7.)* dependence that might
be expected for all processes from a simple
two-fluud model. The curve for case I
applies to ultrasonic attenuation, and it
is a well-defined low-frequency limit. The
curve for case 11, which applies to nuclear
relaxation or electromagnetic absorption,
has no well-defined low-frequency limit
unless gap anisotropy or level broadening
is taken into account. The curve drawn
here corresponds to a broadening of
about 0.02A(0).



Knight shift
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Constraints on the superconducting order parameter in Sr,RuO, from oxygen-17

nuclear magnetic resonance
A. Pustogow et al., Nature 574, 72 (2019).
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Outras propriedades

e Deducao da teoria de Ginzburg-Landau a partir de
BCS (Gorkov)
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e Estado misto, rede de Abrikosov
* Quantizacao do fluxo magneético.



