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This project aims to develop a "new ultra-sensitive 14C spectroscopy” by
combining the most advanced laser spectroscopy with micro-machining technology, which is difficult
to ﬁhgllenge in basic research, and to achieve a breakthrough in radiocarbon (14C) measurement
methods.

The most significant achievement in this research is the high reflectivity results obtained for a
small mirror structure targeting the mid-infrared region. At the same time, a mechanism for
electrically pulsing a continuous oscillation laser was established, and a series of structures for
gas detection was completed.



14N

14C
5730
14N 14C 12C
1 1C
1970 1C
img e
2018 "
14C ”

21 (a) 100pm 100 nm 400 nm 800 nm 30 pm 300um Emm B
WWWWVWVNVN/ N N7 7 N~
3EHz 3PHz 750THz 275THz 10THz 1THz 100GHz MEi##

x| wmnn [EA)  #nm | zomm | Svim
- 100

=\ HRgR o (AR AR EE) . 3

CRDSO#iE |, s

b -CO, M R fRkEk- §

‘ #RDCRDS% 50

o, 56 12C, 13C, 0, HH\ CEBRRROBOS) , &

| Rl |1/

Sakai etal., Anal. Chem,, 20174;2017h
14C
14C 14C

CRDS:Cavity Ring Down Spectroscopy

CRDS km
( (@) CRDS
uc CO; (@
(QCL) CRDS
QCL
CRDS “C 2016 (Galli
eta., Optica, 3, 2016)
(4.5pum)

€O



(Sakai et al., Anal. Chen., 2017a)



9 9 5 3

Sakai Saburo Otsuka Taiga Matsuda Shinichi Sakairi Yoshiyuki Uchida Ryoma Sugahara 94

Kazunori Kano Akihiro Yang Danzhou

Subnanomolar Sensitive Stable Isotopic Determination in CO2 by Tunable Infrared Laser 2022

Absorption Spectroscopy

Analytical Chemistry 6446 6450
DOl

10.1021/acs.analchem.1c05458

Yanay Nitzan Wang Zhennan Dettman David L. Quade Jay Huntington Katharine W. Schauer 8

Andrew J. Nelson David D. McManus J. Barry Thirumalai Kaustubh Sakai Saburo Rebaza Morillo

Anna Mallik Ananya

Rapid and precise measurement of carbonate clumped isotopes using laser spectroscopy 2022

Science Advances 1-14
DOl

10.1126/sciadv.abq0611

Sakai Saburo Otsuka Taiga Matsuda Shinichi Sakairi Yoshiyuki Uchida Ryoma Sugahara 94

Kazunori Kano Akihiro Yang Danzhou

Subnanomolar Sensitive Stable Isotopic Determination in CO<sub>2</sub> by Tunable Infrared 2022

Laser Absorption Spectroscopy

Analytical Chemistry 6446-6450
DOl

10.1021/acs.analchem.1c05458

Luque Patricia Lastra Sakai Saburo Murua Hilario Arrizabalaga Haritz 7

Protocol for Sampling Sequential Fin Spine Growth Intervals for Isotope Analysis in the 2020

Atlantic Bluefin Tuna

Frontiers in Marine Science 1-10

DOl
10.3389/fmars.2020.588651




Kawazu Masanori Tawa Atsushi Ishihara Taiki Uematsu Yuki Sakai Saburo 167
Discrimination of eastward trans-Pacific migration of the Pacific bluefin tuna Thunnus 2020
orientalis through otolith & 13C and 6 180 analyses
Marine Biology 1-7
DOl
10.1007/s00227-020-03723-9
2
2021
52-56
DOl
Matsumoto Hironao Kuroda Junichiro Coccioni Rodolfo Frontalini Fabrizio Sakai Saburo Ogawa 10
Nanako O. Ohkouchi Naohiko
Marine Os isotopic evidence for multiple volcanic episodes during Cretaceous Oceanic Anoxic 2020
Event 1b
Scientific Reports 1-10
DOl
10.1038/s41598-020-69505-x
2
2021
52-56

DOl




Wang Zhennan Nelson David D. Dettman David L. McManus J. Barry Quade Jay Huntington 92
Katharine W. Schauer Andrew J. Sakai Saburo

Rapid and Precise Analysis of Carbon Dioxide Clumped Isotopic Composition by Tunable Infrared 2019
Laser Differential Spectroscopy

Analytical Chemistry 2034 2042

Dol
10.1021/acs-analchem.9b04466

12 2 9

Nitzan Yanay, Zhennan Wang, David L. Dettman, Jay Quade, Katharine W. Huntington, Andrew J. Schauer, David D. Nelson, J.
Barry McManus, Kaustubh Thirumalai, Mathieu Daron and Saburo Sakai

Rapid measurement of carbonate clumped isotopes using tunable infra-red laser spectroscopy

Goldshimidt 2022

2022

Wang, Z, Yanay, N, Dettman, D., Quade, J., Huntington, K., Schauer, A., Nelson, D., McManus, J., Thirumalai, K. & Sakai, S

Carbonate clumped isotope calibration from 6 to 1100 ° C using an isotope ratio laser spectrometer based on tunable infra-
red laser spectroscop

10th International Symposium on Isotopomers (ISI) and 12th Isotopes Conference

2022

co2

JpGU-AGU Joint Meeting

2022




170

2022

Nitzan Yanay, Zhennan Wang, David L. Dettman, Jay Quade, Katharine W. Huntington, Andrew J. Schauer, David D. Nelson, J.
Barry McManus, Kaustubh Thirumalai, Mathieu Daeron and Saburo Sakai

Rapid measurement of carbonate clumped isotopes using tunable infra-red laser spectroscopy

Goldshimidt 2022

2022

5.Wang, Z, Yanay, N, Dettman, D., Quade, J., Huntington, K., Schauer, A., Nelson, D., McManus, J., Thirumalai, K. & Sakai,
S.

Carbonate clumped isotope calibration from 6 to 1100 ° C using an isotope ratio laser spectrometer based on tunable infra-
red laser spectroscopy

10th International Symposium on Isotopomers (ISI) and 12th Isotopes Conference

2022

Nitzan, Y., Wang, Z., Dettman, D.L., Quade, J., Huntington, K.W., Schauer, A.J., Nelson, D., McManus, J.B., Sakai, S

Calibrating the Carbonate Clumped Isotope Thermometer from 7 to 70 C by Automated Laser Spectroscopy

AGU Fall Meeting 2020

2020




Sowa, K., Hongo, C., Sakai, S., Yamaguchi, K.

Ecological responses of coral reef under different seawater conditions inferred from mid-Holocene coral reefs at the central
Ryukyu Islands, Japan

International sclerochronology conference

2019

Nishida, K., Sakamoto, T., Aono, T., Sakai, S., Ishimura

Microscale stable isotopic analytical system (MICAL3c) reveals high-resolution temperature history of fish otoliths

International sclerochronology conference

2019

Nitzan, Y., Wang, Z., Dettman, D.L., Quade, J., Huntington, K.W., Schauer, A.J., Nelson, D., McManus, J.B., Sakai, S.

Calibrating the Carbonate Clumped Isotope Thermometer from 7 to 70C by Automated Laser Spectroscopy

AGU Fall Meeting 2019

2019

co2

Japan Geoscience Union Meeting

2023




2023




