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Top view of system

Scattering potential

Parabolic or hardwall confinement – (quantum wave guide)

System, quasi one-dimensional scattering



Steady state equation of motion Scattering potentialConfinement

In energy

Perpendicular mode
Possible solutions



Scattering boundary condition

Landauer-Buettiker conductance

Propagating channels,
modes

Reflected

Transmitted

(Asymmetric solution)
In-state



Coupled channel equation
Scattering state

Channel mode

Matrix element of scattering potential(Linear system)



Transformed into a linear system of integral equations

1D scattering
Greens function

Transmission amplitudes,  (n -> m)

Why?

Structure
Global
Multiple scattering
Convenience



Introduction of T-matrix
Self-consistency

Expansion

Exact solution

Transmission amplitude SingularitiesSize



Energy spectrum

In-energy

Propagating states- evanescent states

Conductance
Hard wall wire

Parabolic

Scattering potential



Scattering state

In – reflected interference

In-channel

Dip



What happens in a dip?
In-channel

Total reflectance of one
channel through evanescent state 

Symmetry - Selection rules



Embedded quantum dot

Total resonant transmission

Effective scattering potential

(lifetime)



More complex scattering
potentials

Symmetry breaking



Total reflectance through
evanescent states

Probability for the 
double dip structure

Where is the well?



Conclusion

Lippmann-Schwinger formalism -> far and near fields
-> we can see what happens

Lot of team work, complex analytical and numerical
work, requires computational facilities

Magnetic field.....

Bias?

Time-dependence?

Interaction? Anyway, a lot of fun.....


