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Time evolution of SWNT lengths

VM e 12 min

rval: 1 min
Jre:800 °C
140 Pa

Raman shift (cm ™)

istance from the tube tip (um

CVD time (min)

» Sudden stop of growth (& L = yr,(exp(-t/1y) [1])
» Differen k. otsuka et al., ACS Nano (2018) [DOI: 10.1021/acsnano.8b01630]
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Organic Thin Film

Normal structure

Inverted structure
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CNT for Organic Thin Film

Normal structure

Inverted structure
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Perovskite Solar Cells
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» Use of Perovskite PCE 3.8 %
A. Kojima, et al., J. Am. Chem. Soc.,
. 2009
« Solid state solar cell PCE 10.9 %
M. M. Lee, et al., Science, 2012
* High PCE 20.1 %
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Perovskite Solar Cells
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Organic-Inorganic Hybrid Perovskite Solar Cells

Normal structure

) D borovskite: AMX, Inverted structure
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ITO-Free Perovskite Solar Cells
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Carbon nanotubes vs graphene for inverted PSC
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CNT Electrode (PMMA Layer for Stability)
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CNT Electrode in Perovskite Solar Cells
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PCs.BM-Soaked CNTs as Cathode
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Metal endohedral fullerene, Li*@Cg,

Instant Oxidation

Anti-oxidant activity
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