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Development of an Electrical Resistance Measuring System in a Wide Temperature Range

Hitoshi MAETA"™!, Tetsujiro ETO™?

Abstract

We have developed a system capable of measuring electrical resistance over a wide temperature range. The system primarily consists of a vacuum
device, a cryostat, a measurement unit, and a control computer. The downsized sample stage with a diameter of 18 mm and a height of 35 mm has
been achieved by simplifying of the stage’s design, which allows us to measure electrical resistance from a low temperature of ~100 K to a high
temperature of ~400 K. As a demonstration of the measuring system, we measured the electrical resistance of a Pt 1000 resistor. The temperature
coefficient obtained is 3.93 x 1073 /K, which is almost identical to the well-known Pt1000 resistor. Moreover, we measured the resistivity of
Niz.02MnGao os ferromagnetic Heusler alloy. The determined characteristic temperature corresponds with the values obtained by a commercial high-
performance physical property measuring system with an accuracy of approximately 1K. Both results show that this measuring system can accurately

measure electrical resistance across a wide temperature range.
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Fig.1 Schematic diagram of electrical resistance measurement by (a) two-terminal method and (b) four-terminal method
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Fig.2 Block diagram of electrical resistance measuring system
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Fig.3 An example of LabVIEW measurement screen
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Fig.5 The design of sample stage
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Fig.7 Temperature dependence of electrical resistance for platinum resistor (PT 1000)
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Table 1 Comparison of various characteristic temperatures of Ni2.02MnGao.os determined from electrical resistivity measurements
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Fig.8 Temperature dependence of electrical resistivity for NizxMnGai.x (x=0.02). 7vis and Tar are the martensitic transition

starting temperature and the reverse martensitic transition finishing temperature, respectively.
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