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Abstract The Nuclear Magnetic Resonance (NMR)
technique using Dynamic Nuclear Polarization
(DNP) procedures is one of the promising techniques
that enable overcoming low sensitivity problems in
NMR spectroscopy. We constructed an ODNP-NMR
system using a commercial benchtop EPR
spectrometer. The '"H NMR peak area of water in
aqueous solutions of 4-hydroxy-TEMPO was
enhanced more than 95 times in the ODNP-NMR
experiments. Our signal enhancement results were
about 55% of the previously reported result. This
could be due to non-uniform microwave power over
a sample and unwanted sample heating by
microwave. However, this portable ODNP-NMR
spectrometer  will be eventually useful for
site-specific detection with nano-scale spatial
resolutions and molecular dynamics studies with
significantly improved signal sensitivity.
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Figure 1. An energy diagram of and various transitions
in a spin system consisting of an electron spin and a
nuclear spin. a and f represent up and down states of
spins, respectively, while subscripts e and n mean
electrons and nuclei, respectively.
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Figure 2. (a) a schematic diagram of an ODNP-NMR
spectrometer. (b) A homemade saddle coil as an NMR
detector in an EPR cavity for ODNP-NMR
experiments. () a commercial benchtop EPR
spectrometer used for ODNP-NMR experiments.
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Figure 3. CW EPR spectra of 4-hydroxy-TEMPO
aquesous solutions in various concentrations.
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Figure 4. Proton ODNP-NMR spectra of 100 mM
aqueous  4-hydroxy-TEMPO  solution  when
microwave power is on (MW On) and off (MW Off).
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Figure 5. NMR signal enhancement factor (E(p))
versus  microwave  power applied to the
4-hydroxy-TEMPO solution, estimated by NMR peak
areas. The signal was enhanced about -95 times at 8 W.
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