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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.

Sample A: Fe/Si multilayer of 30 bilayers with a thickness of 10 nm.
Sample B: Fe/Ge multilayer of 30 bilayers with a thickness of 10 nm.

2. RBRAERVHER (RBRNIFWAGINO5E . EDEBZELRL TZSN,)

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

Since a position sensitive detector was not open to users, the aim of the experiment was focused on the
measurement of specular reflection using a single *He tube without position resolution.

The polarized neutron reflectivity measurements with polarization analysis were performed under an
external field of 8.0 X 10° A/m, where the samples were magnetized to saturation. Measured and simulated
profiles of A and B are shown in Fig. 1(a) and 1(b), respectively. The non—spin—flip reflectivity profiles were
calculated by using the reflectance matrix and spin—density matrices. The model used to simulate the data
assumed that each bilayer was equivalent. Each bilayer was modeled with four separate layers: the Fe
component was divided into three separate layers with different nuclear SLDs; and one Si or Ge layer. The
simulation demands that the Fe layers adjacent to the Si or Ge layers are less dense and non—magnetic, which
can be attributed to interface effects such as inter—diffusion. The SLD of the Ge layer was estimated to be 3.2
X 10% fm/nm~3, smaller by 13% than the value of the bulk (3.7 X 10?2 fm/nm™2), although that of the Si layer

was 2.1 X 10? fm/nm~3, the same value as the bulk Si. The reduction in the SLD for the Ge layer resulted in




2. REEAERUSKER (DDEF) Experimental method and results (continued)

a smaller contrast in the SLD between the Fe and Ge layers for spin—down neutrons. Low reflectivity of R—
at the first Bragg peak in Fig. 1(b) was reproduced with this, which can contribute to the improvement in
polarization when it is used as a polarizing supermirror. The scanning transmission electron microscope with
energy—dispersive X-ray analysis revealed that Ar atoms diffusing into the Ge layer during the ion—beam
sputtering process resulted in a reduction in its SLD and contributes to the SLD contrast of the Fe/Ge
multilayer almost vanishing for spin—down neutons. Further study for the samples with different materials and
sputtering conditions would lead to a comprehensive understanding of the interaction between the sputtering

gas and growing layer.
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Figure 1: Polarized neutron reflectivity profiles of sample A(a) and B(b). The non—spin—flip reflectivities are
shown in black (++) and ref (—), whereas those with the spin—flip in blue (+—) and green (—+). The spin—flip
profiles were scaled downby two orders of magnitude. The points and lines indicate the measured and

simulated profiles, respectively.






