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Compact Polarized Spectrometer Based On Spatial Modulation
of Polarization State
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’

Abstract; A new compact polarized spectrometer is reported and implemented. An array consisting of
two spectrometers is employed in the proposed polarized spectrometer to enable the measurement in the
entire visible spectral range, which is necessary for the measurement of different sample types. Only
one polarization optical element is used in the optics system with the partially parallel optical path de-
sign, which significantly simplifies the configuration and calibration of the system. The compact polar-
ized spectrometer utilizes the incident plane rotating effect to modulate the polarization state in space
domain, which consequently reduces the measurement time. The accuracy of the proposed compact po-
larized spectrometer is demonstrated by measuring test samples with different thicknesses. In considera-
tion of the advantages, such as fast speed, compact and concise structure, eases integration, the pro-
posed instrument shows great potential to be a powerful tool for on-line measurement in thin film manu-
facturing.
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Fig.1 Schematic of components for a compact polarized
spectrometer with two channels
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Fig.2  Distribution of states of polarization of the
generating polarization beam and analyzing polariza-
tion beam, respectively, on the reference plane in
Fig. 1
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Table 1 Relationship between measuring time of spectral data and signal noise ratio
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Table 2 Measuring results of multiple thin film samples by
compact polarized spectrometer and Muller ma-
trix ellipsometer
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