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La-139 polarized target study for NOPTREX
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In the 139La(n,γ)140La reaction, a T-violating asymmetry is expected to be enhanced by about 6 orders of mag-
nitude[1]. NOPTREX (Neutron Optics for Parity and Time Reversal EXperiment) collaboration is planning
to search for the T-violation in this reaction, where a polarized target of 139La nuclear spin is indispensable.
Basically, we are keeping two choices, Brute Force (BF) and Dynamic Nuclear Polarization (DNP) for realizing
the polarized target, but each of them has some difficulties.
The BF method needs an advanced and complex cryogenic system. Achieving the 50% polarization in 139La,
for example, requires the high magnetic field of 17 T and the low temperature of 10 mK.
The DNP do not need such hard cryogenic system, but strongly depends on characteristics of the target mate-
rials. The single crystal of Nd3+:LaAlO3 is promising target material because the crystal structure enables us
to suppress the quadrupole relaxation and to give a sufficiently narrow linewidth in an ESR spectrum, which
are essential for performing the DNP [2].
Since 2018, we have started to study the physical properties of LaAlO3 crystal in Tohoku University and to
prepare cryogenetic system for DNP study in RCNP.
In this presentation, we will report the current status of 139La polarized target study for the T-violation search.
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Summary
NOPTREX collaboration is planning to search for T-violation in 139La(n,γ)140La. Recently, we have started
the project for developing 139La polarized target. In this presentation, we will report the current status of this
project.
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