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Both the magnetic fluctuations and electron density fluctuations are important parameters for fusion-oriented
plasma research since fluctuation-driven transport dominates in high temperature magnetic confinement de-
vices. The far-infrared laser systems are employed to measure both the Faraday rotation and electron density
simultaneously with time response up to a few microseconds in reversed filed pinch, tokamaks. Fast time re-
sponse combined with low phase noise also enables us to directly measure magnetic and density fluctuations.
The various MHD activities such as sawtooth crash, tearing reconnection and fast particle modes have been
observed in various magnetic confinement devices. The high temporal resolution of polarimetry provides
excellent platform to study internal magnetic fluctuations and magnetic fluctuation induced transport. The
work is supported by US Department of Energy.
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