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

 

Fe99.35Cu0.65 , solid, 20x20x1 mm3  

 

 

 

 

2. 実験方法及び結果 （実験がうまくいかなかった場合、その理由を記述してください。） 

Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons. 

 In the experiment, we successfully focused neutron beam vertically with a 1-dimensional elliptic supermirror 

and then observed a small angle scattering (SANS) with neutron beam vertically focused and horizontally 

collimated. Scattering signal was observed at 3-5 digits below the peak intensity. The measurement was not a 

grazing incidence SANS (GISANS) but a conventional SANS putting the sample at a right angle to the incident 

beam and measuring the transmitted beam from the sample. We could not carry out GISANS measurement 

because of lack of time which was consumed in setting up a 2-dimensional RPMT detector system. 

 The 1-dimensional elliptic supermirrorr (focusing supermirror) was fabricated as a test piece for GISANS 

measurements at BL17. The focusing supermirror is composed of an aluminum base the surface of which is 

precisely figured by numerically controlled mechanical sanding and polishing and a neutron supermirror bonded 

with pressure on the base. The focusing mirror was 400 mm in length and surface figure of it corresponds to a 

portion of an ellipsoid with eccentric angle  = 1.180-1.257 rad in the ellipsoid ax2+by2 = 1, a = 5525 mm, b = 

79.65 mm.  
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2. 実験方法及び結果（つづき） Experimental method and results (continued) 

The beam line was configured as follows: the neutron beam was narrowed with the first slit, reflected 

vertically by the elliptic supermirror and then focused to the surface of the detector. The elliptic supermirror 

was installed on the goniometer system for optics of BL17 (in front of the 6th beam slit) correspond to 7430 

mm from the initial focal point (the first slit) and 3620 mm to the final focal point (the detector surface).  

Figure 1 shows shape of the vertically focused and horizontally collimated beam measured without sample. 

Focused (vertical) beam width was found to be 6 pixels = 2.0 mm in full width at half maximum (FWHM) while 

ideal size is 1.0 mm. The reason of this blur can be attributed to the figure error of the elliptic mirror which 

should be improved by adopting another method for bonding the mirror to the base. 

 

 

 

 

Fig.1 

Vertically focused and horizontally collimated 

neutron beam measured with a 2-dimensional 

RPMT detector installed at 3620 mm from the 

elliptic supermirror. Size of the detector pixel is 

0.33 mm.  

 Using the narrow neutron beam shown in Fig.1, we tried a small angle scattering measurement. The sample 

was put at the center of the sample stage (6950 mm from the initial focal point and 2500 mm to the detector 

surface). The sample was a plate of Fe99.35Cu0.65 the dimension of which is 20x20x1 mm3.  

Figure 2 compares the profiles of measured beams with and without the sample as a function of distance “R” 

from the beam center. Neutron counts have been integrated along circular rings with the same width (3 pixels) 

and with 16.1 – 17.1 ms in time of flight (3.542-3.762Å in neutron wavelength). 

We can see the difference in neutron counts about 3-5 digits below the peak intensity which stems from 

small-angle scattering by the sample. Detailed analysis is now in progress. 

 

 

 

Fig.2 

Profiles of beams measured with the sample (red) 

and without it (green) as a function of distance from 

the beam center. The difference in neutron counts 

corresponds to small angle scattering by the sample 

(Fe99.35Cu0.65). Size of the detector pixel is 0.33 mm.

 




