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Abstract

A novel magnetic neutron lens, which is able to focus a wide-wavelength-band neutron beam and is named
modulating Permanent Magnet Sextupole (mod-PMSx), has been developed. This refractive lens employs the
interaction between the neutron magnetic dipole moment and a field gradient in a sextupole magnet as its focusing force.
The lens consists of two concentric permanent sextupole magnets, whereby rotation of the outer magnet around the
fixed inner magnet modulates the field gradient. Synchronized modulation of the field gradient with beam pulses fixes
the focal length independent from neutron wavelength. Permanent magnets and newly developed torque-canceling
elements make the device compact, its production costs low, and its operation simpler than that of other magnetic lenses.

Such modifications as treatment of temperature rise during operation, installation of newly developed magnetic
torque canceler and installation of the modular structure have made mod-PMSx possible to apply for beam with ~30Hz.
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(a) normal
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Figure 1: Sextupole magnet configuration.
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Figure 2: (a) inner and (b) outer rings of the unit of the
mod-PMSx.
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(a) I mod-PMSx
gear drive

Figure 3: Mechanics of mod-PMSx.
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Figure4: Torqueofmod-PMSx, mag-TC,andtheircomposite.
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(a) configuration of mag-TC

(b) cross section of mod-
PMSx and mag-TC

Figure 5: Magnetic torque canceler.
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Figure 6: Triplet mod-PMSx system.
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(a) Beam distribution at mod-PMSx entrance

(b) Beam distribution at the focused position

Figure 7: Triplet mod-PMSx system.
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Figure 10: Images of the sample mask.
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