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Experiment (P.Engelset-al; PRA, 84,:041605(2011))

Generation of polarization waves by counter flows of two components
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A.M.K., Europhysics Letters, 103, 60003 (2013)

D + %[p(U —vcosh), =0,

ctg o Ps  Poz . 122 . g2 . 40
b, — ——(pb,), + = ———+ (P> +4 200 = 0,
1
0, + 2—[(,9’1) sinf), + pUb,| =0,
P
1 1

(pb2). +5Uv = 0.

o >

N 2psin 6



Te— ug&?aégz%?

........ NE JU CSOIU

p=p(€), 0=0(6), ®=—2ut+d(E), =), e E=z—Vt

Polarization wave:
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Total density
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Polarization wave

R? = pipaps A=Rcosy, C=Rsinvy., B=Rcosj
0, = 0+ Y, Oy = 3 — Y

2 X(§)

5 X
cos#(&) = cosfq sin 2' - cos By cos® ()

2

X(¢) = QRf 4&

+ Xo
& P1+ (p2 — pr)s®(v/ps — p1 &, m)



For the case of equal counter flows we get:

2V
COS 7y

cosf = sin~ - cos (x — V)
_ _ 1372
k =2V /cosvy, w(k)= 3k"cosvy
Comparison with experiment (dimensional units). Wavelength equals to

A = T&VD({T Eip = M/ ymg ppep= 2.4 % 10 cm

Cs = ’\/glﬂpch/m ~ 03 cm S_l

Experimental velocity V=~1.8x 102cms~! correspondsto A ~ 13 um

Experimental value of wavelength A= 15—18 um
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Nonequal nonllmeapcgnstaM

K., Y. V. Kartashov, P.-E. Larré, N. Pavloff, Phys. Rev. A 89, 033618 (2014)

i0hy + 507,04 [(m +£6)[ey |7 +&2|'¢’$|E] vy =0,

pi+ L[p(U = veos )], = 0,

tﬁ o
L (P0)a +"—$—“7’—+;(fﬁi+e§+¢i)

4p? 2p
+ p(ag + ag +dcosf) =0,
pb; + 3 [(pvsing), + pUb,] =
1 1
_ 17y — v — ao) cosf] = 0.
Oy QPsinﬁ(’OHI)I + 5Uv — p[d + (aq — ) cos ] = 0,




Two sound velocities




Weakly nonlinear density waves r

In quadratic with respect to amplitude approximation we get the KdV equation
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Weakly nonlinear polarization waves
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mdratic with respect to amplitude approximation we get the KdV equation
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In cubic with respect to amplitude approximation we get the Gardner equation
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“(R. Grimshaw, D. Pelinovsky, E. Pelinovsky, and T. Talipova,Physica D 159, 35 (2001))
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,, FIOW obstacle
A. El, A Gammal A.M.K., PRL, 97, 180405 (2006)
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_Experiment wawa\
flow past an obstacle
of a polariton
condensate, b

A.Amo et al, Science,
332,1167 (2011)
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Oblique breather
AMK.,,Y. V. Kartashov, Phys. Rev. Lett. 111, 140402 (2013)

Oblique breathers are generated by the flow of two-component BEC past
a polarized obstacle
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Dispersion laws of linear waves of density and polarization (equal densities
of components)
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FIG. 1: (Color online) Transverse density distributions at ¢t =
112 generated by the flow with velocity V' = 2.6 past a non-
polarized obstacle with k1 = ke =1 at (a) y =0, (b) v =1,
(c)y=2,(d)v=3, and (e), (f) v = 5. Red arrows indicate
the direction of the flow. Rotation angle «, of the entire
pattern and the angle between two oblique dark solitons ag
are indicated on the panel (c).
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