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Abstract: Because of its unique intensity, polarization and phase distribution, the multi-polarization
singular lattice light field has shown significant application potential in the field of optical lattice atomic clock

manipulation and multi-bit atomic clock entanglement. At present, the preparation of lattice light field with
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polarization singularities controlled faces a series of big technical challenges. In this paper, an innovative
scheme is proposed. We use a spatial light modulator to modulate a Gaussian beam into a multi-beam array,
and then control the polarization state of these beams accurately through Q-plate, and finally generate a
singular light field with non-uniform polarization distribution through multi-beam interference. The key
innovation of this scheme is that it can flexibly adjust the number, amplitude and phase of each beam in the
beam array, and then realize the generation of multiple multi-polarization singular light fields. This study
provides a new way for the preparation of multi-polarization singular lattice light field, which is universal,
simple and flexible, and makes it possible to construct three-dimensional optical lattice in atomic clocks,
which can be used as an important potential experimental tool to improve the performance of atomic clocks.
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