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1. Background
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2. About my study
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Investigate E-J and J.-B properties.
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3. TDGL equation

* Ginzburg-Landau(GL) equation
* Phenomenological theory to explain superconductivity
- Calculate order parameter ¥
» |¥|%:Superconducting electron density

* Time Dependent GL(TDGL) equation

 GL equations with time dependency
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3. TDGL equation

* Equations
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(1) ¥ in superconducting region
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3. TDGL equation

* Comparison with previous research without time evolution
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4. Simulation model

l Model
- Assuming in vacuum
- Consider a cube space(side length:10¢)
“Spherical pin(diameter :§)

The distance between adjacent pins: 4¢
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4. Simulation model

B Current density /, Magnetic flux density B

‘] =Jyly, B=B,i, (~]LB)
(ix, iy, I,: Unit vector of each axis)

M Initial condition
Y (t =0) = cosf +isinb
Vit =0)=-Jy/o
B Boundary conditions
n- (V¥ +iA¥) =0
VW =—-J/o

*¢n : A unit vector perpendicular to the plane
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O. E-J] property
By =0
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0. E-J property
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In each E-] properties,
rising the electric field E can be
confirmed.

10



6. J.-B property
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/. Conclusion

 The J.-B property was clarified by solving the simplified three -
dimeﬁsio%alpl‘DC?,L equation by si}r,nulatio%. P

* The stronger the superconductivity of the pin s, o
the weaker the effect as a pin to hold the magnetic flux line is.
Therefore it was confirmed that the /. becomes lower.

* Itis necessary to investigate the /.-B property by changing the
shape, size and arrangement of the pins.
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