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In this investigation, we propose a simple and effective lateral shearing interferometer based on a polarization grating. In
the lateral shearing device, an incident beam is split into two beams by a polarization grating, and the returning beams can
be laterally shifted after reflecting off a flat mirror and passing through the polarization grating again. These two beams are
not only laterally shifted, but also their polarization states are orthogonal to each other as circular polarizations. With a
single image obtained by a pixelated polarization CMOS camera, the proposed LS| can obtain the phase map
corresponding to the x-sheared interferogram, and the other phase map can be calculated from another single image
obtained by 90° rotation of the shearing device. Then, the original wavefront corresponding to the surface figure of the
specimen can be reconstructed by wavefront reconstruction algorithms. In the experiments, various wavefronts generated
by concave mirrors and a deformable mirror were measured and compared with those of a commercial Shack-Hartmann

sensor.
Manuscript received: January 11, 2022 / Revised: February 11, 2022 / Accepted: February 15, 2022
1. M2
NOMENCLATURE
0 = Diffraction Angle of a Polarization Grating dubzo g i =7 (Wavefront Sensing)- M3t 2 =7
= Distance between a Polarization Grating and a st FofoA Hrh AgsHA HE wSsh] 9 A4S Fe)
Flat Mirror (Adaptive Optics)e] <= @ Aojt), E3L HEE A W g AZH| o]
Ax = Shearing Amount in X-Direction #oFe] 2|41 (Lithography) 37gollA] o 742 & 2
Ay = Shearing Amount in Y-Direction 2= W32 QI oY & AAZIC R BAFEl] Q3 7|e
AW, = Phase (Wavefront) Difference of Two Wavefronts 2 Z8EI 9lon, I Fa42 AEHor Stk St
in the X-Direction A AFAA A Ee] AME-ElE dEA Q] B S 7= AR
A = Background Mean Intensity of the Wavefront SHERE o AllX|(Shack-Hartmann Wavefront Sensor)@} 333t
Y = Visibility of Interference Fringe 7V A (Optical Interferometry)7} Uhp|oi &t} Ak-stEqE mbH
F(x,y) = Basis function AlA= @Y B/ 24H(Imaging Sensor)} wiol=2&2 A= wjH
(Micro-Lens Array)2 LA Eo] glom, mHo] AAlse= -4
nfo]3 g2 HAZ vjFof &3 ZH(Focal Pointy5o] Hlefo g
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Fig. 2 (a) The structure of the polarization grating, and (b)
Polarization and diffraction characteristics of the transmitted
light by the polarization grating for the incident light with the
linear polarization
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Fig. 3 Optical configuration of the lateral shearing interferometry
based on a polarization grating (PG-LSI); BE: Beam
expander; BPF: Band-Pass filter; P: Polarizer; L: Lens; BS:
Beam splitter; OL: Objective lens; S: Specimen; TL: Tube
lens; PG: Polarization grating; M: Flat mirror; PCMOS:
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Table 1 Summary of concave mirror measurement results
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Fig. 6 4 Phase- shifted interferograms and phase maps along (a) x-
axis, (b) y-axis, and (c) The reconstructed wavefront
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