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Major Upgrade to 600 MHz Magic Angle Spinning Dynamic Nuclear Polarization System
Dubroca, T.; Trociewitz, B.; Hung, I. (NHMFL); Smith, A. (U. of Florida, Chemistry); Brey, W. (NHMFL); Hill, S. (Florida State U., Physics); Long, J. (U. of Florida, Biochemistry & Molecular Biology) and Cross, T.A. (Florida State U., Chemistry & Biochemistry, NHMFL)
Introduction

Our Magic Angle Spinning dynamic nuclear polarization (DNP) system received a major upgrade in 2015. A new magnet, console and cooling cabinet have been installed. The magnet is a 14.1 T “sweepable” nuclear magnetic resonance (NMR) high homogeneity field magnet. This sweepable capability (±1% around center field) is unprecedented at the NHMFL. In order to perform DNP experiments, the magnetic field and the frequency of the microwave need to match the electron resonance frequency of the radicals used. Our high power microwave source, a gyrotron, output up to 40 W of power at a fixed 395 GHz frequency, therefore requiring a sweepable magnet to have the flexibility necessary to satisfy all users. 
Instrument development
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The new equipment installed can be seen on Fig.1 (photo). These new equipment will become part of the NMR facility once it is all optimized and ready for users. 
Fig.2 displays the NMR spectra of a calibration sample (alanine with AMUPol) with microwaves on and off. The enhancement was measured to be 120 times.

The microwave path was re-organized and modified such that the beam could be transported to this new magnet. The new microwave guide was made from recycling the former waveguide leading to our previously used DNP magnet.

In 2016, the facilities (electrical, plumbing and liquid nitrogen) will be upgraded such that this new system is made as robust as possible. This is necessary before this new DNP system is turned over to the user program.
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Fig.1 Photograph of the newly installed magnet and console in the NMR wing, NHMFL, Tallahassee, FL. The new cooling cabinet is located behind the magnet.





Fig.2 NMR spectra (microwave off, in red, times 8 and microwaves on, in blue) of alanine demonstrating a 120 times enhancement using DNP.
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