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Upgrading of the Mini-Focusing Small-Angle Neutron Scattering instrument, mfSANS, by using a
high-performance neutron focusing-mirror and characterization of nanoscopic structure in metal
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Abstract

The goal of this project is to improve the “Mini-Focusing Small-Angle neutron scattering instrument (mfSANS)”,
installed at the JRR-3 research reactor of Japan Atomic Energy Agency (JAEA) and characterize nanoscopic structures
in steel and other metal samples. Unfortunately, the instrument has not operated since the great east Japan earthquake.

By using an ellipsoidal neutron focusing mirror as a focusing device for SANS instrument, it is possible to reduce the
size of the instrument to roughly 1/10 of that of a conventional pin-hole SANS instrument covering almost the same
momentum transfer (Q) range. For the original mfSANS instrument, borosilicate-glass was used for the focusing mirror
substrate. Although the instrument could cover the Q-range of about 0.05 nm™ up to 4 nm™, because of remained
imperfections of the mirror, the performance was not really satisfactory. We decided to improve the focusing mirror
using metal for substrate, plated with NiP, followed by ultra-precision cut and polished and finally supermirror deposited
on it. The fabrication method has been developed at RIKEN and neutron characterization experiments have been
performed at Hokkaido University Neutron Source (HUNS) and Two beamlines (BL16 and BL06) at MLF of J-PARC. It
was proved to be very satisfactory and obtained about 1-1.3 mm FWHM focusing spot. The instrument itself is under
re-startup.
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