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Ga0.935Mn0.065As on a GaAs substrate

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

This is a successive experiment of 2014A0136. In the previous measurements, we successfully detected 

the induced ferromagnetic moment in the ferromagnetic semiconductor Ga0.935Mn0.065As single layer on a 

GaAs single crystal substrate (GMA) with thickness of 50 nm. We, however, felt difficulty to find out the 

structural parameters to reproduce the whole reflectivity curves by the conventional analysis. We suspected 

that something was wrong with the measurements although we thought we carefully have performed the 

experiments. We measured the same sample to confirm the previous data and a thinner sample (25 nm) to 

study the effect of interface on the induced ferromagnetic moments this time. 

The polarized neutron reflectivity (PNR) measurements of the GMA with thickness of 50 nm and 25 nm 

were performed using SHARAKU without a spin-analyzer after the sample. The sample was set in a 

cryocooler and cooled down to 4.4 K. The cryocooler which was an equipment of BL17 got out of order 

during this experiment, and a cryocooler of BL15 was employed. 
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Experimental method and results (continued) 

Figure 1 (a) indicates the PNR of the GMA (50 nm) after the zero-field-cooling (ZFC) process above Tc. The 

blue curve shows the reflectivity when the neutron spin is parallel to an external magnetic field of 10 kOe at the 

sample position, and the red one anti-parallel. The difference between these two curves indicates an existence of 

the net magnetization in the sample. The PNR profiles of the GMA with the thickness of 25 nm are displayed in 

Fig. 1 (b). The difference in the profiles between Fig. 1 (a) and (b) originates in the difference of the thickness of 

layers and of the magnitude of the induced magnetic moment. We supposed that we extracted the information 

about the effect of the interface on the induced magnetic moments by analyzing these two data. 

We, however, noticed that the PNR profiles were not identical between in the previous measurements and this 

time as shown in Fig. 2. This is an evidence that something is or was wrong with the measurements. We hope 

that the measurements were properly performed this time, but have to confirm which measurement is true. The 

data analysis is now in progress. 

 
Fig. 1 Polarized neutron reflectivity profiles of Ga0.935Mn0.065As single layer with thickness of  (a) 50 nm and 

(b) 25 nm on a GaAs substrate under a magnetic field of 10 kOe ( a ) at 4.4 K after ZFC from 170 K above Tc. 

 

Fig. 2 Comparison between the polarized neutron reflectivity profiles of Ga0.935Mn0.065As single layer (50 nm) on 

a GaAs substrate under the same experimental condition in 2014A (dotted line) and those in 2014B (solid lines). 


