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Development of the arc restraint type HiPIMS power supply to achieve
high-performance film formation
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Atomic structures and interface states density at SiO2/4H-SiC interface
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Post-annealing effects on the properties of nitrogen-doped diamond-like carbon films
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Thermally-induced fine spectral tuning of DBR-based thermal emitters
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!International Center for Materials Nanoarchitectonics (NIMS), Tsukuba 305-0044, Japan
2Department of Condensed Matter Physics, Hokkaido University, Sapporo 060-0810, Japan

Spectrally selective perfect absorbers and thermal emitters in the infrared spectral range are key components for the
development of modern spectroscopic applications such as radiative heaters, infrared sensors and thermophotovoltaics
[1-3]. In this regard, some of the current technological demands require highly-selective narrowband perfect absorbers
and emitters for which tunability becomes highly desirable. One of the most effective approaches to achieve
narrowband devices relies on the interference effect arising from multiple reflected beams on planar resonant cavities
loaded with distributed Bragg reflectors (DBR) [4]. Since the optical path length of the reflecting beam in the cavity
and DBR is the key factor to determine the resonance wavelength and bandwidth of the absorbers, refractive indices
and extinction coefficients of the materials play crucial roles in this type of devices.

In this work we realize the continuous tunability of the optical response of SiO./Si-DBR LaBs based
absorber/emitter systems by a thermal approach. By annealing the “as sputtered” structure, we can induce a phase
change from the originally amorphous Si layers into polycrystalline/crystalline Si layers. This change of phase leads to
a continuous modification of the dielectric properties of the DBR structure, which can be used to finely adjust the
resonant wavelength of the final device (Fig. 1). This strategy can be further extended to many other amorphous
materials and provides an alternative way to precisely tune the operation wavelength of DBR structures, thus
representing a step forward towards the realization of highly accurate perfect absorber sensors, thermal emitters and
thermophotovoltaic devices.
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Fig. 1: Spectral tuning of DBR-based perfect absorber
structures by thermally induced phase transitions changes
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Preparation and structural evaluation of oriented films of biomolecule by solution sharing
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Repeated bending durability of oxide thin films on flexible substrates and
its real-time resistance measurements

OToshihiro Kumatani', Kazuyori Oura® , Hideo Wada® ,
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Low temperature formation of indium oxide thin-films using solution process
with excimer light assisted annealing and characterization of thin-film transistors
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1) M. Miyakawa et al. Scientific Reports. 8, 12825
(2018).
2) S. Park etal., Adv. Funct. Mater. 25, 2807 (2015).
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1) M. Suzuki, K. Nishiura, S. Masunaka, N. Muroi, K.
Namura: Proc. of SPIE 9929 (2016) 99290G.
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Self-oscillation of water vapor bubble studied using photothermal property of FeSi: thin film

OKyoko Namura'", Samir Kumar', and Motofumi Suzuki'
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1) K. Namura et al.: Sci. Rep. 7, 45776 (2017).
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