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Abstract

We have developed and improved an ultracold neutron (UCN) rebuncher. It can control the kinetic energy of UCN by
the combination of an adiabatic fast passage spin flipper and a gradient magnetic field, and focus diffusing pulsed UCNs
on a point. We carried out UCN focus experiments by the improved rebuncher at beamline 5 in J-PARC/MLF and have

succeeded in focusing pulsed UCNs more sharply than our demonstration experiment.
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Figure 1: Mechanism of neutron acceleration.
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Figure 2: Circuit inside RF cavity.
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Figure 3: Final version of the second rebuncher.
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Figure 4: Comparison of frequency sweeps by the first
and the second rebuncher, which are dots and a line,
respectively.
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Figure 6: Spin-flip probability of 5.5-m/s UCNs

calculated by the RF magnetic field strength.
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Figure 5: Setting of the UCN focus experiment at beamline 5 in J-PARC/MLF.
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Figure 7: Result of the UCN focus experiment. RF
on/off indicates working and stopping of the rebuncher,
respectively.
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Figure 8: Comparison of the spectra obtained by the
UCN focus experiment and calculated by a one-
dimensional UCN transport simulation.
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