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All materials exhibit unique magnetic properties 
that are specific to each material. Therefore, we 
can obtain a lot of information about the material 
by measuring its reaction to magnetic fields. 
However, it is difficult to evaluate the magnetic 
propert ies of  paramagnetic and diamagnetic 
materials because they show a very small response 
to the external magnetic fields that is difficult 
to detect with conventional magnetic sensors. In 
general superconducting quantum interference 
devices (SQUID) are the most sensitive magnetic 
sensor and are used to evaluate the properties of 
paramagnetic and diamagnetic materials. However, 
measurement systems using SQUID are large 
and there are severe limitations on the size and 
composition of samples that can be measured.

So there is still demand for compact, reliable 
and simple methods for measuring the magnetic 
properties of solid and liquid samples.

Here, Kenji Sakai, Toshihiko Kiwa, Keiji Tsukada 
and colleagues at  Okayama Universi ty  have 
developed a highly sensitive system for measuring the magnetic properties of magnetics. The system 
is laptop size despite the incorporating a SQUID sensor, and solid, liquid, and powder samples can be 
measured by simply putting them in a sample case without any pretreatment (Fig.1).

The researchers successfully used the new system to measure the very small magnetic signal from 
water due to its diamagnetic nature. (Fig. 2). As an application of this system, the moisture content of 
a material was evaluated and they found that the magnetic signal intensity of the material depended on 
the content of water in the material. These results show the new system can be used as a tool for high 
sensitivity, nondestructive and noncontact measurement of moisture content in materials. Moreover, 
the researchers also detected a relaxation processes during the magnetic response of materials. 
This measurement approach is useful to determine the state of materials and detect the individual 

Simple, compact, highly sensitive SQUID based magnetic field 
measurement sysytem to detection of a very small magnetic signals
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properties of materials in a mixed solution. The new system is expected to be used in fields, such as 
nondestructive evaluation and biomedical analysis.
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Figure caption:
Figure 1 Developed compact and highly sensitive magnetic property evaluation system. The sample is fixed on a 

turn table and rotated. The signal from a sample is detected by a detection coil inductively connected to SQUID.

Figure 2 Detected magnetic signal from pure water using the developed measurement system. A difference in the 

output voltage of SQUID was observed at around 150 ms, which corresponds to the time required by the sample to 

pass above the detection coil.


