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MATHEMATICAL MODEL

The free space beams propagation in the paraxial region can be calculated using the Fresnel transform:

F(u,v,z) = ——exp(lkz) ff g(x,y) exp( ((x—uw?+ (y—v)? )) dxdy, \[(x —u)2+ (y —v)? < z,

where k = 2r/A is the wavenumber, 1 is the radiation wavelength, g(x,y) is the input field; g(x,y) = 0 outside of input pupil with radius R.
To shift the lens focus from the optical axis, we supplement it with an optical wedge of the form exp(ikay), then the input field can be described by the
expression:

2
g(r) = e_ik(ﬁ_ay).
Quantization is performed at a certain level y:
in (1 + sign(arg(g(m)) + m — 21Ty))
2

g,r) = exp

In this work, by cascade quantization (or cascade binarization, in the particular case) we shall mean the sequential dependent application of a quantization
operator to individual parts of the phase of the complex transmission function of an optical element of the form Bins[Bin,[A]*B].

ASYMMETRIC LENS WITH INDEPENDENT BINARIZATION

¢ In the horizontal direction, there are no orders corresponding to the lens's y, and in B g [
the vertical direction, none corresponding to the wedge—independently. 8(r)= 5y pr 7”_“"“’3 «{explikay +itol}
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» the order dependence on the axis is not preserved.

e in even orders, a zero maximum is formed.

CONCLUSIONS

A combination of a quantized lens and a quantized wedge makes it possible to simultaneously obtain transverse and longitudinal multiplication of the number
of diffraction maxima. In this case, the main transverse energy is concentrated in the first symmetric orders, and as the input plane is approached, the
maximum intensity of the orders does not decrease, but the energy is distributed over a smaller area. Quantized elements can be effectively used in
problems of detecting multiplexed beams in dense optical information transmission.
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