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Observation of Ferromagnetic Material and High-Temperature Superconductor with
a Variable-Temperature Scanning Hall Probe Microscope
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A variable-temperature scanning Hall probe microscope
was developed for imaging a microscopic magnetic field
distribution. The microscope probes the surface of magnet-
ic materials with a micro-Hall probe, whose active area is
0.6-2.0uxm?% The microscope’s operating temperature
range is between room temperature and liquid He tempera-
ture. The results of observing magnetic images of a ther-
mally demagnetized permanent Sr-ferrite magnet at room
temperature and a high-temperature superconducting
NdBa;Cu;0, thin film at 77 K are presented.
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Fig. 1 Schematic diagram of a scanning Hall probe
microscope.
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Fig. 2 SEM photograph of a Hall probe with a
GaAs/AlGaAs heterostructure. The lithographic
width of the active area is 0.6 um. A V-shaped
Au structure deposited around the Hall bar
serves as an electrode for the tunneling current.
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Fig. 3 Cross-section of a scanner with double piezo
tubes. The outer piezo tube has dimensions of 50 mm
length X 11 mm diameter.
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Table 1 Temperature dependence of the piezo con-
stant for a lateral scan

Temperature 300 7 42
(K] :
Piezo
constant 180 90 17
[nm/V]
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Fig. 4 Magnetic image of an Sr-ferrite magnet at
room temperature. The image size is 26 yum X 31 gm.
The sample was annealed at 1300°C after magnetiza-
tion. The sample surface is perpendicular to the
easy axis.
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Fig. 5 Coordinate system in Eq. (1) of the stripe
domain array.
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Fig. 6 Magnetic image of a high-temperature super-
conductor NdBazxCu30,(001) film at 77 K and its cross-
section. The image size is 22.5 um square. The cross-
section was taken at the line A-B in the figure.
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