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Critical Current Density:

An important consequence of the existence of critical

magnetic field is that there is also a critical strength of currentmagnetic field is that there is also a critical strength of current

flowing in the super conductor. If the strength of the current is

exceeded, there is a disturbance of super conductivity.
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If a super conductor (T>Tc) is cooled in a magnetic Field
H below the Transition Temperature Tc, then at the transition
the lines of magnetic flux are pushed out of the specimen. The
flux does not penetrate the material and super conductor
behaves as perfect diamagnetc.

As soon as the magnetic field is removed the super
conductor resumes its normal state.conductor resumes its normal state.
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We know that if an external magnetic field H is applied and
intensity of induced magnetic field is M, then the total
magnetic field inside the material is

B = μ0 (H + M)
Meissner effect shows that in an external applied magnetic field
H the super conductor behaves as if inside the material theH the super conductor behaves as if inside the material the
value of B = 0 (at Tc). Thus

H = - M
Susceptibility, X =M/H = - 1

i.e. the material has a negative susceptibility and behaves as
perfect diamagnetic.
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There are two types of super conductors depending upon their
magnetic behaviour in an external magnetic field.

a) Type - I or Soft super conductor: These super
conductors are perfectly diamagnetic and exhibit Meissner
effect completely.effect completely.

b) Type - II or Hard super conductor: These super
conductors have large magnetic hystersis.
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