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Background and Motivation

Information society Aging society

Secret communication Medical examination




Novel luminescent materials

Quantum cryptography:Single photon emitters
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Solid-state single-photon emitters
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Diamond NV centers

T. Fukui, et al, Appl. Phys. Express, 7, 055201 (2014)
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Goals and objectives

1. To achieve NIR single-photon emitters
2. To achieve NIR PL active materials for bio-labelling

Target materials:
NV-diamond, hBN, MOF, TMDCs

Methodology:

Synthesis WP1 (SK)
Spectroscopy WP2 (HU)
Time-resolved spec. WP3 (C2Z)
Devices WP4 (JP)

Theory WP5 (PL)
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2D materials MOFs Growth
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Leader:
V4 Budapest Univ.
ESR, NMR
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Raman,

Luminescence
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Commercial ESR home-built ODMR



I. NIR optical transitions in NV-diamond

1.42 GHz ~6 eV Sample growth with heteroatoms:  SK
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1. NIR optical transitions in chirality selected carbon nanotubes

Courtesy of S. Maruyama
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1. NIR optical transitions chirality selected carbon nanotubes

Excitons are important:

- Hinders photovoltaic applications

- Light emission: 3/4th of excitons are triplets, spin-forbidden recombination!
- Long-living triplet excitons for QC
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ACS Nano 2020, 14, 12, 17675~
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Thank you for your attention
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