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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 5% Name of sample(s) and chemical formula, or compositions including physical form.

No sample was measured.

2. EBAERVER (EBRNSEWVDGEAO-HE . TOEAZERBRLTEZEY,)
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

In the experiment, 2—dimensional neutron beam focusing was demonstrated using two 1—-dimensional elliptical
supermirrors which were fabricated with ion—-beam sputtering of NiC/Ti supermirrors on ultra—precisely figured
elliptical surfaces of quart substrates. Elliptical surface figures were fabricated with the numerically—controlled

local wet etching method. Figurel shows the beam—line configuration built in the NOBORU instrument (BL10).
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Fig.1 Beam—line setup for 2—dimensional beam focusing (the Kirkpatrick-Baez configuration) at BL10.




2. REAERUEER (DD%F) Experimental method and results (continued)

Pulsed neutron beam is, first, narrowed by the “Slit—1", which defines a virtual beam source of 0.5 mm in
width and 1.0 mm in height, then reflected sequentially by a deflection mirror, the horizontally—focusing mirror
(400mm in length) and a vertically focusing mirror (100mm in length). The beam is finally focused to the focal
position, 2010 mm downstream from the “Slit—1", where the beam profile was measured with an imaging plate.
The focusing mirrors were designed so that beam size at the focal position is 0.5 x 0.5 mm?. The deflection
mirror was used in order to kick the beam away from the “direct beam area” shown in yellow or bisque—color,
where intense gamma-ray and fast—neutron flushes directly illuminate the imaging plate and deteriorate
experimental data.

Figure 2 shows the 2—dimensional intensity map measured at the focal position with an imaging plate. Cross
sections of the intensity peak along horizontal and vertical directions are shown in Fig.3. Size of the intensity
peak is 0.5 x 0.5 mm? in full-width at half maximum agreeing with our mirror design.

In conclusion, we succeeded in focus pulsed neutron beam into a spot of 0.5 x 0.5 mm2 using elliptical
supermirrors in the Kirkpatrick—Baez configuration fabricated with numerically—controlled local wet etching

technique and ion—beam sputtering.
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Figure2. 2-dimensional intensity map at the focal
position measured with an imaging plate.
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Figure 3. Cross sections of the intensity peak in Fig.2 along the horizontal and vertical directions.




