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Study on Ice crystal growth mechanism through observation of hydration layers in
quasi-liquid layer by high-speed FM-AFM
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We have newly developed the high-speed atomic force microscope (HS-AFM),
which realizes probe-scan using a quartz crystal resonator sensor as a force sensor. The equipment
design employs mechanics performing the less mechanical drift when the temperature changes. The
controllable band width of the new high-speed scanner is approximately 20 kHz, which achieves a
required level for HS-AFM. We have also confirmed the assembled AFM controller can perform
frequency-modulation AFM (FM-AFM). Unfortunately, our new HS-AFM system still requires fine-tuning
for best performances. Then, we analyzed the ice-crystal measurement results taken by previous
prototype HS-AFM system. We found that the quasi-liquid layer (QLL) existed on ice-crystals, and
that the QLL played a key role of surface condition of ice-crystals. This results indicated that the

QLL could affect ice-growth processes.
We will continuously measure the QLL by using our newly developed HS-AFM system.
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