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ABSTRACT : In performing in situ heating transmission electron
microscopy (TEM) for materials characterizations, arising concerns
such as specimen drifts and unintentional Cu contamination are
discussed. In particular, we analysed the thermal and mechanical
characteristics of in situ heating holders to estimate thermal drift
phenomena. From the experimental results, we suggest an empiri-
cal model to describe the thermal drift behavior so that we can
design an effective plan for in situ heating experiment. Practical
approaches to minimize several hindrances arisen from the experi-
ment are proposed. We believe that our experimental recommen-
dations will be useful for a microscopist fascinated with the power-
ful potential of in situ heating TEM. (3%, 221, 7%k, &
Az, A TR W AR 7l Adelx o] A

EAE)
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Fig. 1. Thermal ramping characteristics of a single tilt heating holder
(model 628) manufactured by Gatan Inc. The ramping rate was set to
20°C/min in the controller.
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Fig. 2. (8) Thermal ramping characteristics of a double tilt heating holder (model 652) manufactered by Gatan Inc. and its corresponding speci-
men drift distance. (b) The difference of thermal ramping characteristics between the single tilt heating (STH) holder and the double tilt heating

(DTH) holder.
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Fig. 3. Schematics to describe (a) the typical appearance of the specimen drift observed at the detector due to the thermal expansion and (b) the
intermittent backlash of the specimen drift caused by the impacts of air bubbles accidently flowing in water recirculation system.
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Fig. 4. An example of Cu contamination deposited on the carbon support film, which was attributed to the use of Cu grid for in situ heating ex-
periment above 600°C. (a) The bright field image of the contamination of Cu nanoparticles. (b) Elemental mapping of the Cu nanoparticles ac-
quired by electron energy loss spectroscopy (EELS) (inset: corresponding EEL S spectrum for Cu L, 5 edge).
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