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Utilizing HTS Resonators as NMR Transmit Coils
Amouzandeh, G. (FSU, Physics, NHMFL); Brey, W.W. (NHMFL); Olson, E. (FSU, Electrical & Computer Engineering, NHMFL); Ramaswamy, V. and Freytag, N. (Bruker Biospin); Hornak, L.A. (U. of Georgia, Electrical & Computer Engineering) and Edison, A.S. (U. of Georgia, CCRC, Biochemistry & Genetics)
Introduction

Replacing normal metal NMR pick up coils with thin-film high-temperature superconductor (HTS) coils can significantly improve the sensitivity [1]. NMR coils are typically used for both excitation and detection, but it is challenging to produce excitation pulses with a high-Q HTS coil that are short  enough to excite the large chemical shift dispersion range of 13C. In this project, the RF properties of a HTS NMR coil relevant to 13C NMR excitation were investigated. The experiments were conducted on a double-sided, counter wound spiral carbon coil [2]. 
Experimental


We minimized reflections from one strongly coupled loop under 0 dBm incident power. We positioned a second loosely coupled loop to detect the field produced by the HTS resonator. We utilized a Tecmag (Houston, TX) NMR spectrometer transceiver to measure the resonator’s response to short rectangular pulses.
Results and Discussion

Fig. 1 shows the response of the HTS resonator to 20 µs pulses of various power levels. At the highest power levels the resonator is clearly saturating. The inset log plot of the decay shows that the resonator rings down with a time constant of about 11 µs for all but the highest power levels measured. As shown in Fig. 2, the longer pulses have an approximately rectangular shape, but the shorter pulses are highly distorted. The bandwidth of the irradiation produced by the HTS resonator will be much narrower than the ~200 ppm dispersion of a 13C NMR spectrum.
Conclusions
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For the future, simulation studies can provide more insight into the nonlinear characteristics of the HTS coils both in frequency and time domains. The excitation bandwidth can be improved by other methods such as over coupling of the coil and different excitation pulse shapes.
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Fig.2 The response of the resonator to pulses of lengths from 4.8 µs to 76.8 µs at 25.5 dBm incident power.





Fig.1 The response of the HTS resonator to 20 µs pulses of various incident power levels.














