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The double helix is an intrinsic geometry of proteins [1]. The analogous double helix structures were reported
recently for dusty plasmas [2] and for the interference of the phase-conjugated speckle fields in Brillouin scat-
tering [3]. The helical wavefronts around phase singularities [4] of the optical speckle fields were shown to
form the spiral structures in Brillouin medium. This process is not accompanied by change of photon’s helicity
[5], but orbital component of the angular momentum (OAM) L z = ħh is overturned. The conservation of an-
gular momentum requires as a must an excitation of a spiral acoustical phonon [6] with doubled vorticity and
doubled OAM 2ħh [3].
In classical picture spiral acoustical phonons form the circular flow around phase singularity. The whole picture
in inhomogeneous speckle field is composed of randomly spaced optical vortex-antivortex pairs with collo-
cated acoustical vortices [7]. The reflection of light beams via nondegenerate four-wave mixing from ultracold
atomic cloud had been reported to form corkscrew interference pattern in cloud and rotational motion of cold
matter around phase singularity [8].
The goal of present communication is in consideration of the disordered bosonic cloud with coherent backscat-
tering from random medium[9]. The "envelope" complex amplitudes of Heisenberg annihilation operators [5]
for optical pump wave Ψ̂p (z , r,φ, t )moving in positive direction of z -axis and Stockes wave Ψ̂s (z , r,φ, t )moving
in negative direction of z -axis are described by the following system of equations:
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The "envelope" annihilation operator Φ̂(z , r,φ, t ) for bosonic matter-wave moving in positive direction of z -
axis obeys to:
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The expectation value of matter-wave annihilation operator near phase singularity Φ̂twisted(z , r,φ, t ) is obtained
as follows [3]:

< Φ̂>≈< Ψ̂p Ψ̂∗s >≈ exp [ + i 2`φ ] r 2` exp [ −
2r 2
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]. (4)
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