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FTIR magneto-spectroscopy in the NHMFL DC facility: 
New developments, tests and optimization of experimental protocols
Ozerov, M. (NHMFL)
Introduction 
There are tens of places in the world where infrared measurements can be carried out with applied magnetic fields, but only three of them allow for magnetic fields up to 35T. Thus the main focus of the proposal is a development of the IR experimental set-up for a 35T Bitter magnet to lead the cutting edge research in the NHMFL DC facility. The specific objectives are threefold: (i) improving S/N of IR spectroscopy experiments at high fields in general; (ii) development of new probes and setups; (iii) establishing new experimental protocols and procedures. 

Experimental

IR measurements were performed using FT-IR spectrometer (Bruker IFS 66v) and 35T Bitter magnet (Cell 8). The optical throughput of the old probe was enhanced by the increasing of the aperture of a diamond window to 0.75 inches. The new design of the evacuated mounting stage was successfully developed for a parabolic mirror with aperture of 3 inches. The optimal grounding circle was found to diminish a parasitic interference from mains. 
Results and Discussion


The S/N ratio for this setup is mainly defined by microphonic, vibrational and 60 Hz electric noises, which affect the bolometer’s response and thereby define the sensitivity limits. Figure 1 shows the spectrum of the electrical noise without IR radiation and its dependence on the magnetic field. The dominant part of the noise is confined in the vicinity of 300 Hz at low fields, whereas it is significantly increased and spread to the low frequency range at higher fields. This makes a great challenge for the high-field IR measurements, because bandwidth of the IR bolometer is about 200 Hz. The broad peaks appeared to be caused by vibrations of the magnet power cables touching the user platform, whereas the narrow peaks at 30 Hz are microphonic resonance modes of the bolometer unit. 
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Conclusions

We investigated the origin of the electrical noise of the IR set-up with the application of high magnetic fields up to 35 T. We found that unavoidable vibrations of the magnet cooling system are mainly transferred to the experimental platform via acoustics channel. To reduce their influence, constructional changes of the user platform are suggested for the cell 8.
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Fig.1 Spectra of the dark noise measured by the IR probe for several magnetic fields.








