


















































5
i

)

N

G

7

Y

i

Chapter 1 Introduction
In term of p equation (1.1) can be written as

mt~?

= 1.5
p 3 (1.5)

Equation (1.5) shows that resistivity is proportional to 7~ !(scattering rate) of the

conduction electrons.

In metals there are three main types of interactions, (i) electrons interact with electrons (ii)
electrons interact with phonons and (iii) scattering by impurities. All these three types of
interaction independent, so the total scattering rate can be written as

Trotat = Tetmet * Tet=pn + Timp (1.6)
Put the value of T}, in equation (1.5) we get

m
ne?

p == e * Toitph + Timp) (1.7)

Scattering by impurity (‘ri',,%p) does not depend upon temperature, the interaction of electron with
electron (‘re‘ll_e,) is proportional toT?2 while electron phonon interaction (Te—ll_ph) is proportional
to T>. The resistivity of a metal can be written as

p=po+aT?+bT> + .. (1.8)
Where
T: lowest temperature, a, and b are constants.

When temperature of the metal reduces, the vibration of atoms also decreases as a result
the scattering of electrons decreases. For ideal pure and perfect metal, where the motion of
electrons only opposes by vibrations of the atoms, the resistivity becomes zero as temperature of
the metal decrease to zero Kelvin (0 K). This is not a phenomenon of superconductivity. A pure
metal always contain some impurities. The conduction electrons in metals are scattered by
thermal vibrations of atoms and impurities. Scattering by impurities is independent of
temperature. The residual resistivity: (py) remain-even at the lowest possible temperatures as
shown in Fig.1.1 [1-2].
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Chapter 1 Introduction
Os,Re, Rh, Pd, Ru, Co, Ni). The B atoms form a body centeréd cubic lattice (BCC), whereas A

atoms situated on each face and form chains through the structure.

Before 1986, A-15 type superconductors were considered as the high critical temperature
superconductors. The majority of the A-15 type binary compounds are superconductors, and at
least fifteen of them have a transition temperature greater than 10 K. The properties of a
superconductor strongly depend upon composition and atomic arrangement [18-19]. The best of
A-15 type superconductor is Nb;Ge with a thermodynamic phase transition temperature, T.= 23
K, and Nb3Sn with T,= 18 K, which are use in industries for formation of supercondlicting coils
for the purposes of high field generation.

1.9 The London Theory

The model of electricity could not explain the Meissner effect. In 1935, the Meissner
effect was first time theoretically explained by F. London and H. London. In superconductors
current flows without any resistance. In superconductors circulating currents produces its own
magnetic field which cancels the applied magnetic field.

The London theory gives a relation between current density, jinside the superconductor

and magnetic vector potential:
-1
Jj= mA (1.21)
The above equation (1.21) is called the London equation. From here we use a lot of Maxwell’s
equation to get the final result. The relation between magnetic field and magnetic vector
potential is given byV X 4 = B.
Taking curl on both side of equation (1.21) we get

-1
VXj=—=VX 22
j= A (1.22)
Now put the value o f B in above equation
, -1
Xj=—= .
V Xxj Ve B (1.23)
From Maxwell’s equations, we know that
) V x B = pyj (1.24)
Now taking the curl on both side of this equation we get
VXVXB=pVxj (1.25)
But
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