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

Ga0.935Mn0.065As on a GaAs substrate

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

The Mn-doped GaAs thin films are the most advanced semiconducting materials so that many fine tuning 

experiments have been carried out by using well controlled film. In our research, we focused on the following 

issue to be solved; macroscopic measurements suggested that the reduction or depletion of the bulk 

magnetization by applying an external voltage as well as the decrease of the Curie temperature would be 

originated by the superparamagnetism of Mn atoms, which should be experimentally proved from the 

microscopic experiments detecting the local behaviors of spins. 

The polarized neutron reflectometry (PNR) is certainly the best experimental method to measure the local 

magnetic density distribution in the film by analyzing not only the depth profile of the specular reflection but 

the off-specular reflection where magnetic diffuse scattering is picked up. These measurements should be 

certainly performed by applying the voltage across the film for Mn doped GaAs thin films. Prior to this 

ambitious measurement, we performed the specular PNR measurement at zero electric field at low 

temperatures. 
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Experimental method and results (continued) 

The PNR measurements of the Ga0.935Mn0.065As single layer with thickness of 50 nm on a GaAs substrate 

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

cryocooler and cooled down to 2.3 K. Figure 1 (a) indicates the polarized neutron reflectivity after the 

zero-field cooling process above Tc. The red curve indicates the reflectivity when the neutron spin is parallel 

to an external magnetic field at the sample position, and the blue one anti-parallel. The difference between 

these two curves indicates an existence of the net magnetization in the sample. We successfully measured the 

reflectivity down to 10-7, and observed a distinct magnetic signal after the zero-field cooling from 170 K under 

an external field of 10 kOe. On the contrary to this, the magnetic signal was not observed above Tc (Fig. 1 

(b)). This is a clear evidence of existence of the induced ferromagnetic moments in the sample. However, we 

feel difficulty to find out the structural parameters to reproduce the whole reflectivity curves. We suspect that 

something was wrong with the measurements although we think we carefully performed the experiments.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 Polarized neutron reflectivity profiles of Ga0.935Mn0.065As single layer (50 nm) on a GaAs substrate 

under a magnetic field of 10 kOe ( a ) at 2.7K after ZFC from ambient temperature, and (b) at 170 K above Tc. 


