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Following our previous project research, we are continuing the development of polarized solid
lanthernum(La) targets by using a single crystal of LaAlO3 doped with Neodymium(Nd) ions. Our
previous study has implied that the spin-lattice relaxation time(T1) of the crystals with 0.03 mol%
Nd concentration is not sufficiently long under practical conditions, so that fine optimization of the
Nd concentration is absolutely necessary. Hence, we have grown some crystals with various Nd
concentrations and selected highly crystalline samples through DNP tests in Yamagata Univ. The
other issue is to construct a DNP apparatus with cryogenics equipped in RCNP for taking enough
time for the experiments.

The DNP tests in this year have confirmed that the 0.01 mol% crystal can give the unsaturated
polarization of 20.7 %+-2.3% and the T1 longer than 2 hours in 2.3 T and 1.3 K, which is
maximum and longest, each, in past experiments under the same conditions. This clearly shows
that the 0.01 mol% crystal grown by ourselves is the best so far. In parallel to the crystal
selection, the construction of the DNP apparatus for 5 T is ongoing, which allows us to keep the
samples cooled for a long time. Specifically, we have improved some cryogenic components,
such as a needle valve, a level gauge for liquid helium, etc. The microwave components, 144GHz
waveguide, a sample box, EIT source, have been also tested and mounted to the DNP
apparatus. We have almost achieved the feasible stage of the first DNP experiments in RCNP.
The remaining issue is to prepare the NMR system for the usage in 5 T.
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The simple format of the report is very helpful for us.
I wish that the budget for the project would become large even if a little because the increase of
the budget accelerates the proceed of the project.
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