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In-situ TEM observation of nanowire crystal growth
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We did Y,BaCuOs(Y211) nanowire crystal growth in TEM and in-situ TEM observation. The crystal was grown by
Microcrucible method. This method is that an oxide nanowire crystal grows on the surface of ingredient by heating the
ingredient. A part of ingredient work as catalyst and concave structure of surface of solid phase ingredient work as crucible
during the crystal growth. Microcrucible method is named from these functions.

TEM: JEM-ARM200F and JEM-2100F (JEOL Ltd.) Heating sample holder: Aduro (Protochips Ltd.)
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“In-situ TEM Observation of a Microcrucible Mechanism of Nanowire Growth”
Science 344, 623 (2014)
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EDX elemental analysis
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® Figure A is a Image of an in situ heating experiment, rapidly cooled during
the initial stages of nanowire growth. Figure B is a Image of the region
highlighted by the red square in Figure A, with the composition of different
phases identified using the lattice fringes observed. In Figure B, the blue
region is amorphous and contains a mixture of yttrium, copper, and
barium, as determined by EDX. Seed crystals which assist crystal growth
of nanowire were also found in the amorphous region.

TEM video images and mechanism illustration of nanowire crystal growth
is shown in Figure C and D. Time scale of Figure C and D is same.

The nanowire grew and became long at the first step. (0~3min)

The nanowire grew and became wide at second step. (4~5min)

The reason why crystal growth direction changed is because the
amorphous region became larger and elements were supplied to the side
surface of nanowire at second step.
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Figure C, D: Images showing mechanisms of nanowire expansion
due to creep in the microcrucible system.
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Figure A, B: TEM images of a Y211 nanowire quenched during growth.
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