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

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

Co2MnSi(CMS)/Cr/CMS trilayers on a Si substrate 

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

The sample is Co2MnSi(CMS)/Cr/CMS trilayer on a MgO substrate. Polarized neutron reflectivity 

measurements were performed on BL17 with a spin analyzer after and before the sample to separate the 

spin-flip and the non-spin flip channel in the reflection process. External magnetic fields of 50 Oe and 10 kOe 

were applied parallel to the sample plane. The latter field is enough strong to saturate the sample 

magnetization. 

We had measured this sample several times because unexpected and unreasonable results were obtained in 

the previous experiments as reported in 2014A: The spin-flip (SF) reflections were observed even in the 

forced-ferromagnetic state under the external magnetic field of 10 kOe. When all the magnetic moments in 

the sample align to the direction of the external magnetic field, the SF reflection must not be observed. 

Therefore we cannot be convinced whether the distinct SF reflectivity observed under the magnetic field of 

50 Oe is intrinsic or spurious. The ferromagnetic moments of CMS are expected to align at a mutual angle of 

90 degrees because of the strong 90 degree coupling between them under the external magnetic field of 50 

Oe. 
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Experimental method and results (continued) 

In this measurements, we saw the peculiar SF reflection under the strong magnetic field of 10 kOe again. 

We had spent most of our beam time to investigate origin of unexpected behaviors of polarized neutron 

devices in 2014A, and had to repeat the investigation this time. Unfortunately, we could solve the problem 

within the give beam time, and finally measured the reflectivity after carefully tuning the devices for polarized 

neutrons under the weak magnetic field of 50 Oe. Figure 1 shows comparison between the results in 2014A 

(red) and those in 2014B (blue). Both reflectivity curves are almost identical for non-spin-flip (NSF) 

reflections (Fig.1 (a) and (b)) in the lowest q-region. The discrepancy becomes clearer in the higher q-region. 

In case of the SF reflection profiles seem to be similar to each other in the middle q-region, but not in the other 

q-regions (Fig.1 (c) and (d)). We cannot publish the results in this situation. Enough beam time for the machine 

study is mandatory to clarify the origin of the problem. General users should not spend their beam time to 

conduct the machine study. 

 
Fig. 1 Comparison between the polarized neutron reflectivity profiles of Co2MnSi/Cr/Co2MnSi trilayer on a 

MgO substrate under a magnetic field of 50 Oe measured in 2014A (red) and those in 2014B (blue); (a) R++, 

(b) R--, (c) R+-, and (d) R-+. 


