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High quality carbon nanotubes such as an air-
suspended will lead to improve single photon properties.
Air-suspended SWCNTs are an ideal platform as a single
photon  emitter because they  exhibit  brighter
photoluminescence than liquid-dispersed SWCNTs [1,2].
Such SWCNTs keep their length and pristine surface, which
leads to suppress end quenching often observed in liquid-
dispersed SWCNTs [3]. Introducing color centers, however,
requires to disperse SWCNTs in solution [4—7]. This process
results in contaminating tube surface and quenching
photoluminescence due to an interaction between SWCNTSs
and surrounding environments [8]. Air-suspended SWCNTs
are ideal as a host of color centers, but directly immersing
air-suspended SWCNTs in water inevitably destroys the
suspended structures due to the high surface tension of the
solvent. To use the excellent optical properties of the air-
suspended carbon nanotubes with color centers, an
intelligent design of chemical reaction is required without
compromising the air-suspended structure.

In this presentation, we propose a vapor-phase
reaction in air-suspended SWCNTs, where adsorbing
precursor vapor with a weak mechanical perturbation
preserves the suspended structures [9]. We present the
formation of color centers in air-suspended SWCNTSs using
the  vapor-phase  reaction and  evaluate  the
photoluminescence properties of the functionalized
SWCNTs. We use confocal spectroscopy to measure
photoluminescence spectra and time-resolved

photoluminescence, focusing at individual carbon nanotubes.

We build a theoretical model considering the strain along the
curvature of SWCNT and relate diameter-dependent
photoluminescence properties to the chemical reactivity. We
also describe the diameter dependence of trapping potential
at the sp? defect by statistically analyzing emission energies.
We estimate formed defect density from the change in
photoluminescence intensity by the functionalization.
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