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Experiment (P.Engels et al, PRA, 84, 041605 (2011))

Generation of polarization waves by counter flows of two components



Experiment (C.Hamner et al, PRL, 106, 065302 (2011))



Gross-Pitaevskii equations 



Density and polarization variables 

Densities

Flow velocities



Dynamics
A.M.K., Europhysics Letters, 103, 60003 (2013)



Nonlinear periodic solution
Separation of variables. Total density wave:

Polarization wave:



Periodic solution
Total density

Polarization wave



Polarization wave

Comparison with experiment (dimensional units). Wavelength equals to

Experimental velocity corresponds to

Experimental value of wavelength

For the case of equal counter flows we get:



Quasi-soliton



Condensate with attractive interaction between atoms



Nonequal nonlinear constants
A.M.K., Y. V. Kartashov, P.-É. Larré, N. Pavloff, Phys. Rev. A 89, 033618 (2014)



Linear waves 
Dispersion laws 

Two sound velocities 



In quadratic with respect to amplitude approximation we get the KdV equation

For

we obtain



For

In quadratic with respect to amplitude approximation we get the KdV equation

In cubic with respect to amplitude approximation we get the Gardner equation



Dispersive shock waves for Gardner equation
A.M.K., Y.-H. Kuo, T.-C. Lin et al., Phys. Rev. E 89, 036605 (2012)



(R. Grimshaw, D. Pelinovsky, E. Pelinovsky, and T. Talipova,Physica D 159, 35 (2001))





Flow past an obstacle 
G.A. El, A. Gammal, A.M.K., PRL, 97, 180405 (2006)



Experiment with a 
flow past an obstacle 
of a polariton
condensate, 
A.Amo et al, Science, 
332, 1167 (2011)



Oblique breathers are generated by the flow of two-component BEC past
a polarized obstacle



Non-polarized obstacle



Polarized obstacle



Two-component  BEC with spin-orbit coupling 

Dispersion laws of linear waves of density and polarization (equal densities
of components)

Rotation angle

Y. V. Kartashov, A.M.K., EPL, 107, 10008 (2014) 



Non-polarized obstacle 



Polarized obstacle 
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