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Fabrication of Pt/Ir Probe by Electrostatic Stress-driven Pull-up Crystal Growth
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Pt/Ir probe was fabricated by heating the tip of polycrystalline Pt/Ir wire with a laser irradiation to form a melt and then
applying a high voltage to the melt, causing the melt to pull-up grow due to electrostatic stress. When the applied high voltage
was -12 kV, the Pt/Ir tip grew into a curved shape with a tip curvature radius of 25.9 um. As the high voltage was increased
from -15 kV to -25 kV, the melt was strongly pulled up by electrostatic stress, resulting in a tip curvature radius of
approximately 400 nm. At a high voltage of -19 kV, the tip curvature radius of the Pt/Ir wire reached a minimum of 245 nm,
with the tip surrounded by facet surfaces. These results demonstrate that the electrostatic stress-driven pull-up crystal growth

can be used to sharpen Pt/Ir wire.
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Fig.1 Schematic illustration of the experimental system for Pt/Ir wire
melting under high voltage.
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Fig.2 Time-dependent variations of the applied high voltage and
laser power.
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Fig.3 Sequential in-situ optical microscopy images of Pt/Ir wire
melting and solidification. Pt/Ir wire heated at -19 kV. (a)
Images from 0 ms to 120 ms. (b) Image obtained by overlaying
the 0 ms image onto the 100 ms image.
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Fig.4 Magnified in-situ optical microscopy images at 100 ms of Pt/Ir
wire heated at -19 kV.
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Fig.5 SEM images of the tip of Pt/Ir wire after laser irradiation.

Wires heated at (a) 0V, (b) -12 kV, (¢) -15 kV, (d) -19 kV
and (e) -21 kV. (f) Magnified SEM image of the tip of Pt/Ir

wire at -19 kV.
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Fig.6 Curvature radius of tip of Pt/Ir wire vs. High voltage.
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Fig.7 Schematic of model of electrostatic stress-driven pull-up Pt/Ir
crystal growth.
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