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Development of an in-situ method to observe CVD growth by black body radiation
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We investigate the graphene nucleation site and its lateral growth in real
space by radiation-mode optical microscopy (Rad-OM), which we have developed for the real-time
observation of the graphene growth in CVD conditions. We found the bright spot in the Rad-OM image
worked as a nucleation site through continuous observation of the Cu substrate from the pretreatment

to the graphene growth. The bright spot, considered as carbon imﬁurity, was effectively removed by
Ar bombardment, the optimized condition of which highly reduced the nucleation density from 600/mm2
to less than 1/mm2. We succeeded in demonstrating the graphene growth beyond the diameter of 1mm by
Rad-OM video. The present result directly elucidates the role of carbon impurity and provides a
recipe to grow a single-crystalline and large-area graphene by CVD.
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