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Abstract  Linearly polarized light propagating through an ionized region with a nonzero 
component of the magnetic field parallel to the direction of propagation experiences a rotation of 
the polarization plane due to the Faraday effect. Accurate measurement of the polarization rotation 
angle can provide information on electron density and discharge current. A proof-of-principle 
experiment was performed, in which the rotation of the polarization plane of a linearly polarized 
laser beam propagating through the immediate vicinity of an impulse discharge in air was measured. 
A rotation angle of approximately 0.5 degrees was obtained for a peak current of 4 kA. 
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Fig. 1. Rotation of polarization plane by the 
Faraday effect 
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Fig. 2 Experimental arrangement for measuring the rotation angle of a propagating beam due to 
an impulse discharge in air 
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Fig. 3 Differential amplitude of the photodiode 
outputs obtained for four different shots (deviation 
from 0 indicates rotation of the polarization plane)

Fig. 4 Path of impulse discharge in air, relative to 
the position of the laser beam (the images AeD 
correspond to the waveforms AeD in Fig. 3) 
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