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Instruments and fundamental techniques have been developed toward establishing a g
eneral way for enhancing sensitivity of solid-state NMR via nuclear hyperpolarization based on photo excit
ed dye molecules: photo-chemically induced dynamic nuclear polarization (CIDNP%. Using newly developed pho
to-sensitizer system using flavin derivatives and imidazole embedded in a micelle, enhancement of net nucl
ear polarization via photo-CIDNP has been observed. It was also found that paramagnetic relaxation enhance
ment (PRE) effect of the photo-excited dye molecules significantly accelerates the longitudinal relaxation

rate of bulk nuclear polarization, enabling rapid signal accumulation or unit-time sensitivity enhancemen
t. The above methods based on light-excited dye overcome a major drawbacks of conventional DNP and PRE tec

hniques: paramagnetic signal broadening, because the paramagnetic species can be quenched by turning the |
ight illumination off during signal acquisition.
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