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Problem Statement: Analyzing the Verdet Constant: Original FRA Design:
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linearly polarized laser source that is coupled to into a fiber optic [ [ / ) ] ¢

cable to measure current density. When the device is placed in the
desired environment, a present magnetic field (B) changes the
angle of polarization of the propagating electric field via the
Faraday Effect. The change in polarization angle is given by the
Verdet constant (Vc), which describes material properties of the
fiber relating to angular change and provides a measurement of
current density. The strength of the magnetic field and length (l) of

the fiber also affect the angular change of the as seen in the
Wm and equation below. J
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Accomplishments -

V - , . ®" Created a functional MATLAB simulation to show how the Faraday Effect
- 2 Measu red Ve rd et Constant Data - impacts the Electric field and determine the angle of rotation

= \erified that the Faraday Effect is real and that the Verdet Constant is a

@ipment - \

= Near-IR Laser diode (A = 830nm)

= Polarizer to completely polarize the Laser source.

= Half Wave Plate to rotate the polarization state.

" Non-polarizing Beam splitter where 50% of the wave continues through (50%
wasted).

*= Fiber Lens/Coupler to focus the transmitted wave into the SEB fiber ring.

= Mirror to reflect the transmitted wave to increase the traveled length.

= Polarized Beam Splitter to split the rotated linearly polarized light wave down

toward the photodiodes.
\- Photodiodes to output the detected polarization state /
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O ] 1 i t — | | |
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Wavelength (log10(um))

= Rebuild the previous design

= Test the rebuilt design to verify the ability to measure the
current

= Suggest improvements that will increase the sensitivity to be

\able to measure the expected values /

= Acquire photodiodes or polarimeter with greater sensitivity in order to detect
smaller changes in polarization angle.
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