
I succeeded in growing high-quality single crystals of 
Pr1-xLaxAlO3 using a novel flux method.
The nature of unusual structural phase transitions in 
this system was clarified through specific heat and 
high-resolution X-ray scattering measurements on 
the crystals.

I also grow single crystals of transition metal oxides 
using top-seeded solution growth and chemical 
vapor transport methods.
I recently published a book on flux crystal growth.
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Transition metal oxides show a number of functional properties, such as ferroelectricity, 
superconductivity, and multiferroicity. To develop new devices based on these 
properties, it is important to explore novel oxides and grow high-quality single crystals.

Novel materials can be made under unusual conditions, such as high pressure.
Detailed studies on the physical properties require high-quality single crystals.
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 Crystal growth of transition metal oxides
 High-precision measurements of physical 

properties and structures

 Novel devices based on functional properties of 
transition metal oxides

 Commercialization of high-quality single crystals 
of transition metal oxides
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Current Measurement by Scanning SQUID 
Microscopy

 Simultaneous observation of current flow and 
quantized magnetic flux etc.

 Japanese Granted Patent No. 5476584. 
Measurement method and displaying device of 
current direction and  current strength

 Application to different spatial resolution, 
sensitivity, temperature range, external magnetic 
field range, 

In superconductors, magnetic flux is quantized and the quantized magnetic flux and 
current flow in a superconducting thin film are interact with each other. This method, 
to observe quantized magnetic flux and current vector simultaneously in an apparatus.

Current vector distribution in superconducting thin films can be estimated by observing 
local area using scanning SQUID microscope. This method is applied to study the 
rectification phenomena of quantized magnetic flux. This method is also applicable to 
other magnetic measurement method such as scanning hall probe microscopy etc.. 

Generally, observation of current vector distribution in a thin film from magnetic signals can be 
made by surveying large area of the sample and making reverse Fourier transform. In 
superconductors, magnetic flux is quantized by the unit of Φ0=h/2e=2.07×10-15T·m. By using 
scanning SQUID (superconducting quantum interference device) microscope, quantized magnetic 
flux can be observed directly one by one. Observing directly the interaction between quantized 
magnetic flux and the current flow is of great importance for developments of superconducting 
electronics devices and superconducting wires. However, it is difficult to survey both quantized 
magnetic flux and whole film simultaneously in an apparatus since the areas to be scanned are much 
different. We show a method to know pin-point current vector around a specific point  by scanning 
local area and simultaneous observation of current and quantized magnetic flux especially under low 
magnetic field region can be made by utilizing artificial or intrinsic insulating area without large area 
scan.

This technique is especially useful for direct 
observation of the behavior of quantized 
magnetic flux at the grain boundary under the 
existence of current flows and applied to the 
direct observation of rectifying phenomenon.

As for non-circular insulating region, current 
flows can be estimated by comparing 
experimental data and calculation. This method 
is also applicable to other magnetic distribution 
measurement methods for various sample scales.

“Direct Observation of Local Shielding Currents in Superconducting Thin Films under Low Magnetic Field 
by Scanning Superconducting Quantum Interference Device Microscopy” Jpn. J. Appl. Phys. 51 (2012) 
095804.
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