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the dispersion relation for various parameters ($g_{0}=3$ and $g_{1}=0.3$ in Fig. \[fig:imaginary\]a, and $g_{0}=0.3$ and
$g_{1}=0.3$ in Fig. \[fig:imaginary\]b) in the non-linear phase transition region and for various system sizes $L$. The results
suggest that the wave length of the propagating light remains finite and is not affected by the presence of the nonlinearity. The
critical exponent $\beta$ is determined by a linear extrapolation, and seems to be independent of the system size. This could

suggest that the average characteristic length of the non-linear medium does not change with $L$ and that $\beta$ should be the
same for our non-equilibrium critical system as in equilibrium systems. Summary {#sec:summary} ======= In summary, we
have investigated the behavior of the steady state density profiles in a quadratically coupled two-component BEC subject to an

optical lattice potential in the framework of the mean-field density-functional theory, using exact numerical analyses. To do
this, we solved the exact time-dependent mean-field equations for the binary BEC system using the fourth-order Runge-Kutta

method, and the corresponding partial differential equation for the density profile was obtained through Fourier transformation
of the mean-field equations. We have analyzed the phase diagram of the system as a function of the polarizability and the lattice
height, and identified a region of the phase transition from a non-linear to linear state. The resulting changes in the form of the

density profiles compared to their equilibrium counterparts, as well as the properties of the critical exponent at the phase
transition in the linear phase have been investigated. Moreover, we have calculated the imaginary part of the dispersion relation,
and the finite-size scaling has been carried out in the non-linear region. The results seem to suggest that the critical exponent of

the non-linearity, $\beta$, is the same
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