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In-Situ Electron Paramagnetic Resonance for Overhauser Dynamic Nuclear Polarization
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Introduction

A 14.1 T Overhauser1 dynamic nuclear polarization (DNP) instrument is currently in development. In order to understand the physics behind the Overhauser effect at high field and set the DNP instrument magnetic field, an in-situ electron paramagnetic resonance (EPR) spectrometer was built and demonstrated. 
Instrumentation

A 395 GHz continuous wave in-situ EPR spectrometer was built using the existing DNP instrument’s high power gyrotron. Fig. 1 shows the complete instrument. The microwaves emitted by the gyrotron are transmitted via a quasi-optical table and a waveguide (inside the 14.1 T magnet) to the sample. The transmitted component of the microwave beam continues on via another waveguide all the way to the top of the magnet and is then directed onto a detector (Thomas Keating Bolometer). A chopper provides a modulated microwave beam, while a lock-in amplifier connected to the detector is used to measure the transmitted microwave signal.
Results and Conclusions

To demonstrate that the instrument was operating properly, an EPR spectrum of TEMPO (about 1 M dissolved in hexane) was acquired at room temperature, see Fig. 2. The g-factor was measured to be 2.0059 which is well within the accepted literature2 range.

An improved version is in development to detect lower concentration of radicals in organic solvents (1 mM target) for practical applications.
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Fig. 2. EPR spectrum of 1 M TEMPO in hexane at room temperature.





Fig. 1. In-situ EPR spectrometer mounted on the DNP instrument.









