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Influence of Misalignment on Properties of Focused Laser Beam by
Large Aperture Off-Axis Parabolic Mirror
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Department of Physics & Electronic Information Engineering, Minjiang University, Fuzhou,
Fugjian 350108, China

Abstract Based on the rigorous full vector diffraction theory, the influence of misalignment on the beam focusing
characteristics of large aperture off-axis parabolic mirror (OAP) are analyzed in detail. The results show that the
shape of the diffraction focal spot does not change after the translation or revolving of OAP around the 2" axis, but
the center position of the focal spot shifts. The quantitative relationship between OAP’s three-dimensional
translation and rotation deviation around z” axis is obtained by using Rayleigh criterion. When OAP’s rotation
deviation around x”or y”axis occurs, the appearance of astigmatism and coma will cause the shape of diffractive focal
spot to change, and the peak intensity of the focal spot is greatly reduced. The relationship between the maximum
rotation deviation angle and OAP off-axis parameters and beam parameters is discussed in detail. Therefore,
understanding the influence mechanism and variation relationship of misalignment on beam focusing characteristics
can provide a reliable theoretical basis for precise adjustment of OAP.
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Fig. 1 Schematic diagram of OAP coordinate system rotation
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Fig. 2 Three-dimensional propagation of a parallel light focused by OAP without misalignment. (a) Field intensity distribution in

the 1"-y’ plane at different axial positions '=—404, —202,04, 2024, and 40 2; (b) longitudinal transmission of light in

the sagittal plane —120A<{z'<C12014 and —10A<<y'<C 102 after the light is reflected and focused by the OAP;

(c) longitudinal transmission of light in the meridian plane —120A<Cz'<C1202, —10A<<a’'<C102 after the light is
reflected and focused by the OAP
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Fig. 3 Propagation of a parallel light focused by OAP with translational motion of 202 along ™ or y"axis. (a)x"axis; (b) y ™ axis
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Propagation of a parallel light focused by OAP with rotation of 0.016° around y"axis
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Fig. 8 Field intensity distributions of parallel light in geometric focal plane and diffraction focal planes after passing OAP with

different offsets and rotation of 0. 016° around " axis
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Fig. 9 When peak light intensity decreases by 10% , the corresponding maximum rotation angle around the axis. Relationship

between (a) &pu, (b) B and OAP off-axis angle and the parabolic fnumber
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Fig. 10 Propagation of a parallel light focused by OAP with

translational motion of 204 along y" axis, and

rotation of 0.016° around 2" and y" axis, and

rotation of 10° around =" axis
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Fig. 11 Propagation of a parallel light focused by circle
OAP with rotation of 0. 016° around y" axis
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