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e OMEE (JE30) : In this study, we prepared high crystalline single-walled carbon nanotube
(SWCNT) thin film (transmittance 9.0 %)/bulk film (transmittance 2.3 %) interfacial structured film
cells and investigated the photoelectromotive force. When a light (solar simulator AM1.5 with 100
mW/cm?) was irradiated toward the bulk film side (10x10 mm?) of the cells, the photoelectromotive
force of 0.90 mV occurred. The Seebeck coefficient was estimated to be +66.4 pV/K, and the carrier of
high crystalline SWCNT was a positive hole. Additionally, the interface of thin/bulk film was not
Schottky junction but Ohmic since the I-V curve of the cells showed a liner shape. The
photoelectromotive force in the SWCNT film/bulk interface cell is considered to be
thermoelectromotive force derived from thermal gradient generated by photo-excitation electron
converted into heat.
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Fig. 1. UV-Vis-NIR spectra of uniform
SWCNT films. Transmittances of samples at
1800 nm are 65.5 (sample 1), 39.2 (sample
2), 25.0 (sample 3), 15.4 (sample 4), and
9.01 % (sample 5), respectively.
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Fig. 2. SEM photographs of uniform SWCNT
films: (a) high magnification and (b) low

magnification.
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Fig. 3. Schematic illustration of the uniform
SWCNT film cell.
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Fig. 4. Schematic illustration of thin/thick
interfacial structured SWCNT film cell.
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Fig. 5. Relationship between photo-voltage
and temperature difference as a function of
time under asymmetrically solar light
irradiation. Sample.1, 2, 3, 4, and 5.
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Table 1. Optical transmittance, temperature
difference between electrodes, and Seebeck
coefficient, and photoelectromotive force of
samples.

sample.1 sample.2 sample.3 sample.4 sample.5

Transmittance (%)

at 1800 nm | 65.5 39.2 25.0 15.4 9.01
Photo-voltage (mV) | 515 o504 0775 0702 0803
(20min irradiation) |

Temperature
difference AT (K) 10.6 125 13.3 13.3
S(uV) - 56.0 62.0 59.5 60.4

| sample.5 sample.6

Transmittance (%) 9.01 9.01(thin)

at 1800 nm B 2.30(thick)
Photo-voltage (mV) ~ .
(20min irradiation) | 0803 0910
Temperature
difference AT(K) | "> 187
S (uv) 60.4 66.4
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Fig. 6. Relationship between photo-voltage
and temperature difference as a function of
time under asymmetrically solar light
irradiation. Sample.5 and 6.
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Fig. 7. Schematic illustration of the unlform
SWCNT film cell (top) and the thin/thick
interfacial structured SWCNT film cell
(bottom). Since the interface of different film
thickness makes the barriers to thermal
transport in SWCNT films, the thin/thick half
SWCNT films were found to enhance the
photoelectromotive force.
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