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Verification of feasibility of high temperature and high pressure environment in
liquid-cell transmission electron microscopy
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In transmission electron microscope (TEM), the sample is normally exposed to
a high vacuum environment. Here we examined the possibility of observing liquid samples by TEM
under higher pressure environments than atmospheric pressure by using liquid cells. A liquid cell
using graphene, which was expected to create high temperature and high pressure environments, had
difficulty encapsulating water. This may be attributed to crystal defects potentially present in
graphene and the possible solution to address this issue was presented. Although it was not
considered to fabricate high pressure environments in liquid cell using amorphous silicon nitride
membrane, we succeeded in observing materials formed under high pressure. This demonstrated that it
is possible to perform observations under high-pressure environments by TEM.
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In situ observation of ice crystals using a Peltier cooling TEM holder and a liquid cell
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