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

1. 58# Name of sample(s) and chemical formula, or compositions including physical form.

Poly(styrene—block—isoprene)/Si, (CgHg)n—(CsHg)n/Si, thin layer sample.

2. ERAERVEHER (RRISEAWLNENT-HE . TOEHZELRL TS, )
Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

Combination of polarized neutrons and proton—polarized sample, we successfully carried out spin contrast
variation neutron reflectometry of thin—film poly(styrene-block—isoprene) (PSPI) that has
microphase—separated lamellae stacked along a silicon substrate.

The reflection profiles mostly vary with the proton polarization as expected theoretically. However, some
discrepancy remains between the experimental and theoretical results (Fig. 1). It is probably due to
inhomogeneity of the proton polarization and structure of the thin—film sample. The NMR coil on the sample
(Fig. 1(b)) causes inhomogeneous distribution of microwave intensity that induce the proton polarization. As
shown in Fig. 1 (c), thin—film structure of the edge part of the sample looks different from that at the center. In
order to avoid the inhomogeneity that is caused by distribution of microwave, we have to focus the neutron
beam tightly at the center of the PSPI sample.

Based on the analysis, we are making a new sample cell. Unlike the present cell (Fig. 1 (d)), we will introduce

the neutron beam to the thin—film sample from the front surface (vacuum side) not from the back (Si side) to




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

(a) Reflection profiles (b) Sample cell (c) Thin-film PSPl sample
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i ;

sample -

q (nm")

Fig. 1 (a) Polarized neutron reflection profiles of proton—polarized PSPI. (b) Sample cell. (¢) Thin—film PSPI sample

spin—coated on Si. (d) Schematic view of the cell.

see total reflection. We suffered from very small neutron counting rate of the neutron reflected form the back
surface when neutron beams are aligned in the last experiment. By monitoring the intense total reflection using the

new cell, we can precisely align the neutron beam at the center in the next experiment.




