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Abstract

The photoelastic modulator (PEM) can be used in polarimetric and
elipsometric system for rea time/in Stu measurements; therefore, we
proposed an in Stu calibration technique for PEM. This calibration
technique is achieved by using the multiple harmonic intensity ratios
(MHIR), which are obtained from the Fourier anaysis of a data
acquisition system (DAQ). One can cdculate the phase modulation
amplitude and static phase retardation of PEM by MHIR. In this study,
we find that the phase modulation amplitudes are dmost parallel shifted
from its displayed value by 0.0201 . The digitized oscilloscope waveform
measured in the transmission style is used to confirm our measurements.
In addition to the phase modulation amplitude of PEM, we aso confirm
the unsymmetrical oscilloscope waveform is caused by the intrinsic static
phase retardation of PEM itself. The measured ellipsometric parameters
of a standard thin film are consistent with that measured by a commercia
ellipsometer, after calibrating the phase modulation amplitude and static
phase retardation. In order to develop a spectroscopic-polarimeter
/dllipsometer, we determine the phase modulation amplitude and its static
retardation under varies wavelength at a fixed modulation amplitude for
its centered wave (1..0.383 , where | = 568 nm) by a multi-wavelength
tunable laser. These measurements are consistent with our theoretical
prediction. Finally, we added a chopper to our system and proved that
one can obtain ten pairs elipsometric parameters in a second from our
PEM dlipsometry.
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