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In the present study, we aimed the development of coherent infrared sensing
technique using diamond microstructures. Especially we focused on the transformation from gas to
solid in nonlinear media. First, we summarized the result of coherent detection using diamond and
published it in Applied Physics Express. Second, we employed the multiplate compression to produce
20-fs driving pulses for the two-color excitation of air plasma emitting ultrabroadband coherent

infrared pulses. Compared with the ordinal hollow fiber compression, the required energy of the
laser was reduced by one-fourth.



fs

nd

200THz

10

40%



1035nm

1w

SPIDER

Yb

50%

Yb
40MHz
1ps
15 20 ps
500fs
2

SPIDER

85 mw

LD

1-200THz

20fs

0.1 mm

Yb



PET FTIR



3 3 1 2

Matsubara Eiichi Nagai Masaya Ashida Masaaki 14

Coherent detection of ultrabroadband infrared pulses using a single crystal of diamond 2021

Applied Physics Express 032005 032005
DOI

10.35848/1882-0786/abdef4

Timmerman Dolf Matsubara Eiichi Gomez Leyre Ashida Masaaki Gregorkiewicz Tom Fujiwara 5

Yasufumi

Direct Visualization and Determination of the Multiple Exciton Generation Rate 2020

ACS Omega 21506 21512
DOl

10.1021/acsomega.0c02067

29

2023

32 35

DOl
10.11316/peu.29.1_32

69

2022




Eiichi Matsubara, Masaya Nagai, and Masaaki Ashida

Generation of Ultrabroadband Coherent Infrared Pulses of the Frequency Range of 1 200 THz Using Multiplate-Compressed
Driving Pulses

The 46th International Conference on Infrared, Millimeter, and Terahertz Waves (IRMMW-THz 2021)

2020

Eiichi Matsubara, Masaya Nagai, and Masaaki Ashida

Gapless Sensitive Detection of Ultrabroadband Infrared Pulses in the Frequency Range of 1 150 THz Using Single Crystal of
Diamond

The 46th International Conference on Infrared, Millimeter, and Terahertz Waves (IRMMW-THz 2021)

2020

Eiichi Matsubara, Masaaki Ashida

Ultrabroadband infrared coherent spectroscopy using solids as nonlinear media

15th Pacific Rim Conference on Lasers and Electro-Optics(CLEO-PR 2022)

2022







