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3 dimensional imaging of photochemical quantum magnetic compasses.
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o i We have developed a new time-resolved measurement method that enables
multidimensional and multi-faceted measurement of magnetic field effects in a small magnetic field

region in proteins, which are the basis of compasses for migratory birds, and obtained new insights
into spin dynamics, the source of low magnetic field effects, from measurements using the method. At
the same time, we succeeded in synthesizing a protein system that has the potential to be a

magnetic compass, and challenged the measurement of its magnetic field effects. Furthermore, we have
developed a methodology to access the coherent dynamics of spin systems, which is thought to be the
cause of low magnetic field effects, from measurements using pulsed magnetic fields.



Figure 1
Singlet 2
Singlet
Triplet

Ritz (Figure 1)
Figure 1
3

(K. Maeda et al. Proc. Nat. Acad. of Sci. USA 109 (13), 4774-4779 (2012), K. Maeda et a. Nature,
453,387(2008)) 3

3
3 A )T RIBLDYVBEI7IZETZZDHILKDORK
3
3
CPF///
Figure 1 A)
3

B)



a)

b)
<)
d)

Signaling State
100 -10 1-10
K. Maedaet al. JACS 133(44), 17807(2011).
b
15K 13547
YAG 10
YAG
1/10
1/100 a
c 3
d) 3
3
3
D a),b)
SuperCRDS
a) CRDS
Figure2
4MHz 250 ns
Super CRDS OPO
355 nm YAG

450 nm



Super continuum

BAI0°

source
‘ Cavity ringdown
., : .
mirrorl mirror2
Q2
: 2
2 3
< 0
2 =2 1
T 4
(Z
-8 0
-10
T T I T T
-4 2 0 2 4 I
Time /us

Figure 2:Super CRDS

2)

Dynamics of radical pairsin the

binding pocket of Bovine Serum Al-bumin probed by
static and pulsed magnetic field effects.

Nana Iwataf, Lewis M Antillf, Sota Fukumoto, Hiroki
Nagashima, Kiminori Maedain preparation

3)

Kiminori Maeda, Yusuke Naito Mol. Phys.
DOI:10.1080/00268976. 2019. 1580779

4)
10

500
time /us

1000

1500

10"-4

MFE / %

Magnetic field / mT

o

1
1
L
~

4
<

-

PA AR E ks

~',.~¢‘~n

—_3.7mT

=== 13mT

T

0

1

2

T

3

T

4

Time / us

Figure 3:A).
MARY
MFE

-AmT 4mT

B).



5)

CRDS

CRDS,



61
2022
25-30
DOI
Harada Nanshi Matsuo Taisuke Yago Tomoaki Maeda Kiminori Wakasa Masanobu 773
Low magnetic field effects on a photoinduced electron transfer reaction in an ionic liquid 2021

Chemical Physics Letters

138569 138569

DOl
10.1016/j .cplett.2021.138569

49
2020
324- 330
DOI
Masuzawa Kenta Sato Masaya Sugawara Michihiko Maeda Kiminori 152
Quantum control of radical pair reactions by local optimization theory 2020

The Journal of Chemical Physics

014301 014301

DOl
10.1063/1.5131557




Ikeya Noboru Nasibulov Egor A. lvanov Konstantin L. Maeda Kiminori Woodward Jonathan R. 117

Single-molecule spectroscopy of radical pairs, a theoretical treatment and experimental 2019

considerations

Molecular Physics 2604~2617
DOl

10.1080/00268976.2018.1559954

Miura Tomoaki Maeda Kiminori Oka Yoshimi lkoma Tadaaki 122

Gigantic Magnetic Field Effect on the Long-Lived Intermolecular Charge-Separated State Created 2018
at the Nonionic Bilayer Membrane

The Journal of Physical Chemistry B 12173 12183

DOl
10.1021/acs. jpch.8b08389

Maeda Kiminori Naito Yusuke 117

Dynamics of flavin containing radical pairs in SDS micellar media probed by static and pulse 2019
magnetic field effect and pulse ADMR

Molecular Physics 2709-2718

DOl
10.1080/00268976.2019.1580779

50 23 30

Kiminori Maeda

Reaction Dynamics Stimulated by Static and Oscillating Magnetic Fields

MoIMag-2021,Joint conference of IX International conference "HIGH-SPIN MOLECULES AND MOLECULAR MAGNETS"™, XIV Russian-
Japanese workshop "OPEN SHELL COMPOUNDS AND MOLECULAR SPIN DEVICES"

2021




Mizuki Kohmura, Kiminori Maeda, Lewis M Antill

Development of high-sensitivity fluorescence-based microspectroscopy for exploring magnetic field effects in biological
systems

ISMAR-APNMR-NMRSJ-SEST2021

2021

Harutaka Sano, Hiroki Nagashima, Akihiro Tateno, Lewis M Antill, Kiminori Maeda

Development of an ultra-compact cell for RYDMR

ISMAR-APNMR-NMRSJ-SEST2021

2021

Ryohei Yamaga, Kiminori Maeda

Transient Absorption Measurement by Cavity Ringdown Method and Observation of Magnetic Field Effect

ISMAR-APNMR-NMRSJ-SEST2021

2021

Sota Fukumoto, Nana Iwata, Lewis Antill, Kiminori Maeda

Temperature dependence of radical pair dynamics in the binding pocket of bovine serum albumin

ISMAR-APNMR-NMRSJ-SEST2021

2021




Akihiro Tateno, Kenta Masuzawa, Hiroki Nagashima, Michihiko Sugawara, Kiminori Maeda

Coherent Control of Radical Pair Dynamics in Low and High Field Regime

ISMAR-APNMR-NMRSJ-SEST2021

2021

Shuhei Arai, Hiroki Nagashima, Lewis M Antill, Kiminori Maeda

Analysis of the three-dimensional structure formed by BSA with a ligand

ISMAR-APNMR-NMRSJ-SEST2021

2021

Ren Sakaguchi, Kiminori Maeda, Tomoaki Yago, Masanobu Wakasa

Low field effects on the yield of benzophenone anion radical generated by photoinduced reaction in an ionic liquid

ISMAR-APNMR-NMRSJ-SEST2021

2021

Lewis M Antill, Mizuki Kohmura, Kiminori Maeda

Investigating protein-ligand complexes with magnetic field effect-based fluorescence fluctuation spectroscopy

ISMAR-APNMR-NMRSJ-SEST2021

2021




Kiminori Maeda, Kenta Masuzawa, Akihiro Tateno, Hiroki Nagashima, Michihiko Sugawara

Anisotropic Radical Pair Reaction stimulated by AWG-based Elecron Spin Resonance

ISMAR-APNMR-NMRSJ-SEST2021

2021

Kiminori Maeda

Magnetoreception and magnetic resonance techniques on radical pair reactions

Intercontinental Magnetic Resonance Conference on Methods and Applications ICONS3

2021

Exploring magnetic field effects in biomolecules with high-sensitivity fluorescence spectroscopy

2021

2021




2021

Kiminori Maeda

Pulse and AWG-based RF magnetic field effects on chemical reaction kinetics

Modern Development of Magnetic Resonance 2021

2021

K. Masuzawa, A. Tateno, H. Nagashima, M. Sugawara, K. Maeda

Quantum control of radical pair reactions by arbitrary wave generator

Pacifichem 2021

2021

2021




2022

K. Masuzawa, A. Tateno, H. Nagashima, M. Sugawara, K. Maeda.

Anisotropic reaction control of radical pairsbased on the local optimization theory

VI International School for Young Scientists 2020 “ Magnetic Resonance and Magnetic Phenomena in Chemical and Biological
Physics”

2020

Taichi Sato, Akihiro Sakashita, Lewis M. Antill, Kiminori Maeda

Measurement of the quenching kinetics of FAD by biomolecules studied by magnetic field switching experiments

VI International School for Young Scientists 2020 “ Magnetic Resonance and Magnetic Phenomena in Chemical and Biological
Physics”

2020

Kiminori Maeda

Electron spin polarization and magnetic field effect caused by radical pair formation

VI International School for Young Scientists 2020 “ Magnetic Resonance and Magnetic Phenomena in Chemical and Biological
Physics”

2020




2020

2020
AWG
SEST2020
2020
, Lewis M. Antill,
FAD
SEST2020

2020




SEST2020

2020

SEST2020

2020

CSJ 2020

2020

K. Masuzawa, A. Tateno, H. Nagashima, M. Sugawara, K. Maeda

Quantum Control of Radical Pair Reaction by AWG-based Electron Spin Resonance

3rd The International Forum on Quantum Metrology & Sensing(1FQMS)

2020




2020

Antill Lewis M.

Understanding the photoinduced structural dynamics of cryptochrome proteins

2020

Kiminori Maeda

Radical pair dynamics in binding pockets of proteins and the origin of the low field magnetoreceptions.

Big Quantum Biology Meeting 2021

2021

Nana lIwata, Lewis M.Antill and Kiminori Maeda

Magnetosensitive radical pair dynamics in protein.

RIKEN CEMS Topical Meeting Online

2021




2019

Kiminori Maeda

Reaction control by optimized radio-frequency magnetic field

The 6th Awaji International Workshop on “ Electron Spin Science & Technology: Biological and Materials Science Oriented
Applications

2019

Kiminori Maeda

Chemically induced hyperpolarization of electron spins

16th International Symposium on Spin and Magnetic Field Effects in Chemistry and Related Phenomena (Spin Chemistry Meeting
2019)

2019

Kiminori Maeda

Probing and controlling transient radical pairs by static and AWG based RF fields in low field regime

16th International Symposium on Spin and Magnetic Field Effects in Chemistry and Related Phenomena (Spin Chemistry Meeting
2019)

2019




13

2019

Kiminori Maeda

Quantum-mechanical effects on the reaction dynamics of radical pairs in biomolecular systems

/Joint Meeting of the Tohoku Area Chemistry Societies

2019

58 SEST2019 58 NMR
2019

58 SEST2019 58 NMR

2019




Kiminori Maeda

Radical Pairs in Proteins

58 SEST2019 58 NMR

2019

Kiminori Maeda

Radical pairs confined in the binding pockets of BSA proteins

the 13th Japanese-Russian Workshop on “ Open Shell Compounds and Molecular Spin Devices

2019

Kiminori Maeda

Magnetic Field Switching technique exploring the LFE

5th Kanto Spin Chemistry Meeting

2019

Taichi Sato

Quenching mechanism of FAD by biomolecules studied by magnetic field switching technique

5th Kanto Spin Chemistry Meeting

2019




Kiminori Maeda, Yusuke Naito, Masaya Sato, Nana lwata, Taisuke Matsuo.

Probing and controlling transient radical pairs by time resolved pulse magnetic field and magnetic resonance effects on
reaction yield.

International-Conference on Coordination Chemistry (1CCC2018)

2018

Kiminori Maeda, Nana lIwata, Masaya Sato

The pulse magnetic field and radio-wave effect on the radical pair dynamics in biologically related systems

111 International Conference "Spin physics, spin chemistry and spin technology" (SPCT-2018)

2018

Kiminori Maeda

Probing and controlling transient radical pairs by pulse magnetic field and RF field in low field regime

Third Joint Conference of APES and IES Symposium 2018.

2018

EPR

57

2018




Kiminori Maeda

Reaction control of radical pairs by optimized radiowave field”

The 6th OCU International WS on Quantum Chemistry/Quantum Chemical Calculations on Quantum Computers: Quantum Algorithms

2019

2022-007803 2022




