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High-field optical pumping for nuclear spin polarization of alkali-metal ions
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Our project aims to achieve a comprehensive understanding of nuclear-spin dynamics such
as spin transfer, spin transport, and spin accumulation in various phases of materials. We
report hyperpolarization of alkali-metal ions achieved in alkali salts and in a glass material by
optical pumping of alkali-metal vapor. The polarized gas mediates spin transferring from
photons to alkali ions in the matters. If the polarized ions remain near the surface, it could
lead to surface-sensitive NMR measurement of solid. When increasing the mobility of ions,
we are able to hyperpolarize the macroscopic crystals. Laser heating is suitable for
activating the ion movement. In addition to spin exchange where spin polarization is
injected by nuclear dipole interaction between atoms and salt ions, we present the evidence of
injection of polarized atoms into the glass.
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