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Technique Development: Broadband Optical Polarimetry in the Single Turn Magnet
Stier, A.V.; Rickel, D.G.; Betts, J.; Crooker, S.A. and Mielke, C.H. (NHMFL-Los Alamos)
Introduction 

Optical spectroscopy in the single-turn magnet system is limited by the short rise time (~2.5 μs) of the system, rendering common optical imaging systems ineffective (e.g. a typical exposure time of a CCD camera is ~ ms). Here, we develop in a proof-of-principle experiment the capability of broadband Faraday rotation spectroscopy throughout the visible spectrum utilizing a streak camera as the fast optical detector.  
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Experimental 
[image: image3.png]We perform Faraday rotation spectroscopy at room temperature on a 300 μm thick GaP sample in magnetic fields to 160T (see Fig. 1 for a schematic of the experimental setup). Unpolarized white light from a Xe flashlamp is fiber coupled to the sample, which consists of a GaP wafer sandwiched between two aligned thin film linear polarizers. The transmitted light is fiber coupled to an imaging spectrograph (Horiba CP140-1605), which disperses the spectrum into a streak camera (Cordin 174).  

Results and Discussion


Figure 2a shows a color plot of the normalized ratio I(B)/I(0) from 550 nm to 660 nm over the entire length of the single turn pulse (the magnetic field strength is overlaid as a grey curve). The wavelength range is limited by the bandgap of GaP at high energy and by the diminishing sensitivity of the streak camera towards lower energy. I(B)/I(0) follows Malus law I ~ cos2(θ), where θ=VB and V is the known, wavelength dependent Verdet coefficient of GaP. A horizontal cut of I(B)/I(0) at λ=570 nm (brown solid) as well as a simulated curve (green dashed) show good agreement over the magnet pulse.     
Conclusions

The above capability can be extended into a newly developed cryostat for the single turn system, which allows experiments from 6K to room temperature. This system is capable to operate in a wavelength regime from ~ 400 nm to ~700 nm for samples with a diameter of ~100 μm to 1mm.   
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Fig.1 Schematic of the experimental setup. White light from a Xe flash lamp is fiber coupled through a sample consisting of a pair of linear polarizers and a GaP wafer. The transmitted light is dispersed onto a streak camera. 





Fig.2 (a) Color plot of the normalized transmitted intensity show the wavelength dependent Faraday rotation in magnetic fields to 160T. (b) Horizontal cut at λ=570 nm (brown) with simulated curve (green dashed) utilizing the known Verdet coefficient of GaP.  









