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We utilized the Takeda cleanroom facilities to fabricate trenches on silica
substrates. By employing metal catalyst deposition and chemical vapor
deposition techniques, we achieved successful synthesis of air-suspended
carbon nanotubes with diverse chiralities. Additionally, we introduced quantum
defects into the air-suspended carbon nanotubes after synthesis, and discussed
their photoluminescence properties.
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Experimental

We utilized an electron beam lithography system and a silicon deep etching
system to fabricate trenches of various widths on silicon substrates.
Subsequently, we synthesized carbon nanotubes bridged within the trenches
using chemical vapor deposition. These nanotubes were then subjected to
reaction with aryl groups, and their photoluminescence properties were
evaluated through microspectroscopy measurements (Figure 1).
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Results and Discussion

We demonstrate the ability to introduce quantum defects into the air-
suspended carbon nanotubes after synthesis, and elucidate
their photoluminescence properties through a one-dimensional exciton
diffusion model. Furthermore, from the photoluminescence characteristics,
we observed the time depended spectral changes.
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Figure 1
photoluminescence image of the air-suspended carbon nanotube

Image of the trenches on the silica substrate and the
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