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As a light source development, we performed a frequency-multiplexed photon
pair generation based on spontaneous parametric downconversion. By using a newly-developed
singly-resonant cavity, we have succeeded in the bandwidth broadening, and have demonstrated
frequency-multiplexed photon pair generation over 1000 modes. By adding polarization entanglement to

this photon pairs, we generated a large-scale hyper entanglement. As another experiment by using a
singly-resonant cavity, we have succeeded in enhancement of the optical frequency conversion
efficiency without any bandwidth limitation. This frequency converter can be widely applied to the
control of polarization state and hyper entanglement as well as the rotation operation on the
frequency modes.



(A) 1000
®)
©
Q)

® 3

(A) 780nm SPDC

(B) PPLN

©

100GHz

(D) PPLN

NOT

*) 1520 - 1600nm

PRL(2019)

Q)]

1600nm

1000

(SPDC)

2

2

3 »

2

PPLN 1560nm

1560nm 780nm
1560nm
1
20mm  PPLN
1
1



® ®
1000

© 20mm  PPLN 500
10

®



2 2 0 1

Rikizo lkuta, Ryoya Tani, Masahiro Ishizaki, Shigehito Miki, Masahiro Yabuno, Hirotaka Terai, 123

Nobuyuki Imoto, Takashi Yamamoto

Frequency-Multiplexed Photon Pairs Over 1000 Modes from a Quadratic Nonlinear Optical Waveguide 2019

Resonator with a Singly Resonant Configuration

Physical Review Letters 193603
DOl

10.1103/PhysRevLett.123.193603

Koichiro Miyanishi, Yoshiaki Tsujimoto, Rikizo lkuta, Shigehito Miki, Masahiro Yabuno, Taro 6

Yamashita, Hirotaka Terai, Takashi Yamamoto, Masato Koashi, Nobuyuki Imoto

Robust entanglement distribution via telecom fibre assisted by an asynchronous counter- 2020

propagating laser light

npj Quantum Information 44

DOl
10.1038/s41534-020-0273-5

16 2 5
PPLN
2019 80
2019
PPLN
2019 80

2019




2019

2019 1

2019

16 AMO

2019

Tomohiro Yamazaki, Rikizo lkuta, Toshiki Kobayashi, Shigehito Miki, Masahiro Yabuno, Hirotaka Terai, Nobuyuki Imoto, Takashi
Yamamoto

Frequency Multiplexing of Polarization-Entangled Photon Pairs without External Filtering

International Symposium for Nano Science(1SNS2019)

2019




Tomohiro Yamazaki, Rikizo lkuta, Toshiki Kobayashi, Shigehito Miki, Masahiro Yabuno, Hirotaka Terai, Nobuyuki Imoto, Takashi
Yamamoto

Frequency-multiplexed polarization-entangled photon pairs generated by cavity-enhanced spontaneous parametric down-
conversion

International School and Symposium on Nanoscale Transport and phoTonics 2019(ISNTT2019)

2019

Rikizo lkuta, Ryoya Tani, Masahiro Ishizaki, Shigehito Miki, Masahiro Yabuno, Hirotaka Terai, Nobuyuki Imoto, Takashi
Yamamoto

Frequency-multiplexed singly-resonant photon pairs from quadratic nonlinear optical waveguide resonator

Cleo/Europe-EQEC

2019
74
2019
PPLN
66

2019




Rikizo Ikuta

Frequency comb generation in a quadratic nonlinear waveguide resonator

SPIE Photonic West

2019

PPLN

2019

Rikizo Ikuta

Frequency comb generation by a PPLN waveguide resonator

International Workshop on Hybrid Quantum Systems

2018

2018




Polarization insensitive frequency conversion for an atom-photon entanglement distribution via a telecom network

38 (QIT38)

2018

Rikizo lkuta, Toshiki Kobayashi, Tetsuo Kawakami, Shigehito Miki, Masahiro Yabuno, Taro Yamashita, Hirotaka Terai, Masato
Koashi, Tetsuya Mukai, Takashi Yamamoto, Nobuyuki Imoto

Polarization insensitive frequency conversion for an atom-photon entanglement distribution via a telecom network

Hybrid Approaches to Quantum-Information Processing

2018




