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Introduction. Critical State. 
Instability





Thermo-magnetic feedback





The instability increment



Motivation: “Avalanches”
without initial critical state. 



Hot spot and layer







Microscopic Basic Equations



Hot spot relaxation



Hydrodynamics of Vortex Matter
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J-V characteristics in a resistive 
state of the vortex matter



Basic Equations

2
2

0

2

1 4;         

( )

( ) ( )N
c c

B E B J
c t c
T J RD T T T
t C

RJ E

B JR R
B T J T

ν µ

π

γ

∂
− = ∇ × ∇ × =

∂
∂

= ∇ + − −
∂

=

   
=    

   



Geometry of the problem



Dimensionless equations
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Normal domain at the front
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Sharp and smooth interface



Normal domain



Front velocity
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Evolution of magnetic flux



Evolution of magnetic induction



Temperature shock wave



Flux front velocity versus Joule 
power at the front



Velocity of the front



Linear analyses of instability
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Positive temperature feedback 
is responsible for instability
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Development of Instability





Conclusion
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