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Development of magnetic resonance imaging (MRI)
system using beta-NMR technique
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Today, the technology of magnetic resonance imaging (MRI) has been established and it is essential in the
medical field. MRI is the method of making an in-situ image by utilizing nuclear magnetic resonance (NMR).
However, the MRI technique has rarely been put to practical use for elements other than hydrogen because
of the sensitivity issue. On the other hand, the technique of beta-ray-detecting NMR (beta-NMR) makes it
possible to observe NMR for various elements with extremely high sensitivity by measuring the asymmetry
of the beta-ray emission from polarized radioisotopes (RIs). By utilizing beta-NMR, we aim to create a 3-
dimensional (3D)MRI system. We have developed a detector set with plastic scintillation fibers, which enables
us to track back the trajectory of beta-rays. Moreover, by seeking the beta-ray asymmetry at each position
in the sample, we can create a magnetic resonance image. We conducted experiments using a spin-polarized
12B(I = 1, T1/2 = 20 ms) beam at HIMAC heavy-ion synchrotron facility of the National Institutes for
Quantum Science and Technology. We obtained the data from various samples of mixtures as well as simple
substances. We have successfully obtained a 1D image of the beta-ray asymmetry for 12B in Si. The data
analysis for 3D imaging are now in progress.
It is expected that this new technique will be applied to non-destructive and non-contact testing related to
various fields such as medical and materials science.
In this conference, we will present our new results of the analyses. We will also show some idea that a
combination of beta-NMR and mu-SR will expand this technique.
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