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Towards Frontier Photonics Based on Advanced Materials
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Based on science and technology of advanced materials, the quantum mechanical nature of photons can be
utilized for expanding the available spectral window and strengthening the security of our social systems.
Towards such frontier photonics, we started to study some basic elements from physical and technological
aspects. We succeeded in growing B’-(BEDT-TTF),ICl, single crystals, detecting THz signal by our
superconducting tunneling junction device. An in-situ ellipsometry enabled us to monitor thermal oxidation
process of SiC surface, and a spectroscopic detection of non-radiative centers in a InAs/GaAs quantum dot
structure became possible. The combination of quantum-mechanical design, nano-scale fabrication and
detailed characterization is considered to be essential for proceeding the research frontier of brilliant photonics
world.
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Two-Wavelength Excited Photoluminescence
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Fig. 1 World-record size crystals of charge transfer
complex B’-(BEDT-TTF),ICl, (c.50mg).
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Fig. 2. Phase diagram of k(BEDT-TTF);Hg, 75Clg

showing reentrant superconduction.
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Fig. 3 Output waveforms from STJs with different
substrate thicknesses.
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Fig.4 Averaged output as a function of the area of
lower electrode.
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Fig.5 Pulse height as a function of the area of
upper electrode.
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Fig. 6  An output from a series array junction.
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Fig. 7 Basic configuration of an in-situ ellipsometer.

ToMEREE CITITIE TR, FDIHRZ LA g X
EZL TV \ZaJ?%EIO)#O&i\ SiOy/SiC Sz HDHE
EZHIVTEY, SiC OER(IZBET HiRat) B
TRAREL 7TV,



o
[ ]
[ ]

Thickness of Si0, layer(nm)
T
L]
RE2E
9556
1

0.11‘.| il — il -

Oxidation Time(h)

Fig. 8 Monitored process of a thermal oxidation on
SiC surface.
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Fig. 9 A sample structure with InAs/GaAs
quantum dots
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Fig. 10 The amount of BGE effect as a function of
BGE Power.
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