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Problemal Specific heat variations

Find the temperature T" where,
Cs(T) = Cu(T),

where C;(T) is the specific heat in the i = s, n state (s=superconducting, n=normal).

Problema?2 London equations: superconducting flat slab

For a flat SC slab of finite thickness 2a in an applied parallel magnetic field B, = Bk,

Sy

(a) Demostrate that the field inside the superconducting slab is given by,
~ Cosh(z/Ap)

B@) = Gostaing)

B,.

(b) Find that,

1

where M (x) is the magnetization of the system.

> [(2a)? —42°] B, ¥V a< AL

(c) Finally, calculate the value of the critical field B, when a < Ay and a > Ap.



Problema 4 2

Problema3 Ginzburg-Landau equations

Obtain the London equation,
VB = B/)\?,

from the Ginzburg-Landau equations.

Problema4 BCS Hamultonian: Bogoliubov-Valatin transformation

Demonstrate that the kinetic-energy expression, Hr, from the BCS Hamiltonian,
HT = Z €L (c]:ck + CT_kC,k> s
k

can be transformed, through the Bogoliubov operators g, ’y}; and v_g, ’yT_ i bO:

Hy = Z €L [221,% + (ui — v,%) (my +m_g) + 2ugvg (’y,i’yik, + ’y_k’yk)] .
k
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