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Installation of Liquid Helium-Free 1.5 K Cryostat with 14 T Superconducting Magnet
and Resistance Standard Measurement

Kyoichi SUZUKI

(Department of Electrical Engineering, Faculty of Engineering)

Abstract

We introduced a liquid helium-free cryostat for studying quantum mechanical electron transports in semiconductors or topological

insulators. This cryostat can cool the samples down to 1.5 K and is equipped with 14 T superconducting magnet. The resistance standard

originating from the conductance quantization was accurately measured by the quantum Hall effect measurement in a Si-modulation-doped

AlGaAs/GaAs single heterostructure, in which high-mobility two-dimensional electron channel was formed. In addition, diamagnetic

levitation of bismuth was successively observed. Further enhancement of our study is expected using this cryostat system.
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Fig. 1. Electric terminal arrangement with
magnetic field direction for Hall effect..
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Fig. 2. Schematic diagram and photograph for
the cryostat system.
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Fig. 3. (a) Schematic diagrams of (a) Starring cycle
and (b) pulse tube refrigerator.
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Fig. 4 (a) Magnetic field as a function of the position
from the magnet center. (b) Parameter K for the
cryostat and other materials.
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Fig. 5. Sample holder for observation of the
diamagnetic levitation, equipped with LED,
camera, thermocouple, and heater.
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Fig. 6. Diamagnetic levitation for bismuth at (a) 0 T
and (b) 14 T, and for sharp pencil lead at (¢c) 0 T

and (d) 14 T.
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Fig. 7 (a) Schematic layer structure and (b) potential
profile for Si-modulation-doped AlGaAs/GaAs

single heterostructure.
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Fig. 8 (a) Sample mounted on a IC chip carrier. (b)
Hall and (c) longitudinal resistances as a

function of the magnetic field.
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Fig. 1. Electric terminal arrangement with magnetic
field direction for Hall effect.
Fig. 2 Schematic diagram and photograph for the

cryostat system.
Fig. 3. (a) Schematic diagrams of (a) Starring cycle and
(b) pulse tube refrigerator.
Fig. 4 (a) Magnetic field as a function of the position
from the magnet center. (b) Parameter K for the cryostat
and other materials.
Fig. 5. Sample holder with for observation of
diamagnetic levitation. It is equipped with LED, camera,
thermocouple, and heater.
Fig. 6. Diamagnetic levitation for bismuth at (a) 0 T and
(b) 14 T, and for sharp pencil lead at (¢) 0 T and (d) 14 T.
Fig. 7 (a) Schematic layer structure and (b) potential
profile for Si-modulation-doped AlGaAs/GaAs single
heterostructure.
Fig. 8 (a) Sample mounted on a IC chip carrier. (b) Hall
and (c) longitudinal resistances as a function of the
magnetic field.
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