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Cutting Edge Laser Technology and Photonic Devices for Communications, Precision

Measurements, Bio-Medical and Industrial Applications
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World-Smallest CNT-based Femtosecond Fiber Laser
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Nanocarbons, such as Carbon nanotubes (CNT) and graphene,
have very useful nonlinear photonic properties. We are pursuing
researches on novel devices and short-pulse lasers using these
nanocarbon materials. Especially, we have realized original and
ultra-high performance fiber lasers, such as short-cavity short-pulse
fiber lasers having high pulse repetition rate > 10GHz, and fast and
wide wavelength swept fiber lasers that can sweep its wavelength
in wide sweep range (>100nm) at very fast sweep speed (repetition
rate > a few 100kHz). We are trying to apply these fiber lasers

to communications, precision measurements, bio-medical and
industrial applications.
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Next-generation photovoltaics with high performance
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Smart phone charger using energy
-storable solar cells
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Perovskite solar cell flexible mini-
module with 20% energy conversion
efficiency developed by Segawa lab.

In our laboratory, next-generation high-performance photovoltaics
using organometalhalide perovskite have been investigated. We
obtained 24.4% and 24.9% of energy conversion efficiencies using
potassium-doped perovskite and methyl ammonium-free
perovskite, respectively. Furthermore, we achieved more than 20%
of the energy conversion efficiency of the flexible monolithic mini-
module (photograph 1). Dye-sensitized solar cells,

guantum dot solar cells, and energy storable solar cells (photograph
2) have also been developed. Various basic and applied researches
on the photoenergyconversion will open the door of sustainable
and carbon neutral society.
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