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for experimentalists




Mean-field model
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Numerical implementation

e Spatial discretization by using Finite Element Method

e Quadratic elements o oen e
e Grid size: Ax<0.25um @ Lch~100pm

e Time discretization

u' = f(t,u), u(to) = uo;

e 5-step Backward Differentiation Formula S
ZakunJrk = hBf (tnis, Unss);
k=1

e Max time step: At<100fs @ t=10ps t, = to + nh.

e Implementation using Comsol (2D and 1D) and a private software (1D)



Interference of two pump pulses
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Interference of two pump pulses (2)
current density

t=1ps
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Interference of two pump pulses (2)
current density
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hp/m#*abs(ul)”~ 2*d(atan2(imag(ul),real(ul)),x) (rad/m)

-150 -100 -350 0 50 100 150

x-coordinate (jum)
in

* - *
Zm((ljivqji (ljivqji)

j:



Spin-polarized polariton transport

t=400fs
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Spin-polarized polariton transport

t=120ps
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Spin-polarized polariton transport

Pc =

Polarization degree (1)
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Conductivity tensor
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Spin-current density with diferent pump-pulses




Summary and further steps

¢ A mean-field model describing polariton spin transport based on coupled
Gross-Pitaevskii equations is developed

e Numerical implementation of the model demonstrates interference of two
flows stimulated by CW excitation near both boundaries of a channel

¢ |f pumps are cross-polarized the effect can be emphasized by detection of
circular polarization degree

e Further steps

e Possibility of experimental observation



