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Study of magnetic-field induced spin dynamics using the terahertz FT-ESR
spectroscopy

KOHMOTO, Toshiro
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FT-ESR
FT- ESR

We developed a terahertz Fourier-transform electron-spin-resonance (FT-ESR)
spectrometer system using a broadband terahertz pulse source generated by femtosecond optical pulses
and air plasma, a superconducting magnet, and a temperature-controlled refrigerator. We applied it
to study the spin and magnon dynamics in transition-metal complex, antiferromagnets, magnetelctric

materials, and a multiferroics.



)
s=1/2

@

(FT)-ESR

o

FT-ESR

@ FT-ESR

o

FT-ESR
@

(ESR)

ESR

o

(800nm,150fs,1mJ)

(BBO ,100p m)

(400nm)

THz
ZeTe

THz-ESR

@

THz

FFT

©)
NiO(
FT-ESR

NiO

ZeTe

(800nm)

EO
THz

FT-ESR

FT-ESR

T,=523K)



1THz)

C))
Co0( T,=293K)
®)
ZeTe
EO
2.5THz TTHz
( )
®)

(Co0, T,=293K)
( 4.4THz)
S/N

@
(Cry0)

(Y1G,Y;sFes0.,)

4THz

)

TNl

1
2
(T\\=213K, T,,=230K)
(Cu0)
TNl
TNZ
TNZ TNl
TNZ
16

T. Kohmoto, T. Moriyasu, S.
Wakabayashi, H. Jinn, M. Takahara, and
K. Kakita, “ Observation of Ultrafast
Magnon Dynamics in Antiferromagnetic
Nickel Oxide by Optical Pump-Probe and

Terahertz Time-Domain
Spectroscopies” , J. Infrared Milli.
Terahz. Waves, , 39, 77-92
(2017).

DOI: 10.1007/s10762-017-0442-6
YIG

, 28, 291-294 (2017).
http://phys. ipps.kumamoto-u.ac.jp/Hl
KAR1/2017/index.html

Cr,04
28, 151-154 (2017).
http://phys. ipps.kumamoto-u.ac.jp/Hl
KAR1/2017/index. html

( )
, vol.117, no.61, LQE2017-11,

pp.45-48. ISSN 0913-5685

T. Moriyasu and T. Kohmoto, “ The
Observation of Ultrafast Magnon
Dynamics in Antiferromagnets NiO and
MnO by Pump-Probe and Terahertz
Time-Domain  Spectroscopies” , in
Advances in Materials Science Research
28, edited by M. C. Wythers (Nova



Science, 2017) , pp-69-92.
https://www.novapublishers.com/catal
og/product_info.php?products_i1d=6103
8

Pump-Probe NiO

, 27, 271-274
(2016).
http://phys. ipps.kumamoto-u.ac.jp/Hl
KAR1/2016/index.html

YIG

27, 115-118 (2016).
http://phys. ipps.kumamoto-u.ac.jp/Hl
KAR1/2016/index.html

Cr,0,

27, , 111-114 (2016).
http://phys. ipps.kumamoto-u.ac.jp/Hl
KAR1/2016/index.html

, 27, 49-53 (2016).
http://ww_nikko-pb.co.jp/products/d
etail .php?product_id=3941
T. Kohmoto, Y. Sawada, X. Zheng, and T.
Moriyasu, *“ Critical Behavior of
Relaxational Lattice  Modes in
Multiferroic Cupric Oxide” , Proc.
20th Int. Conf. on Ultrafast Phenomena
(Santa Fe, July 2016), ,
UTudA_4.

DOI: 10.1364/UP.2016.UTudA_4

Si

, 26, 239-242 (2015).
http://phys. ipps.kumamoto-u.ac.jp/Hl
KAR1/2015/index.html

Si

, 26, 239-242 (2015).
http://phys. ipps.kumamoto-u.ac.jp/Hl
KAR1/2015/index.html

Co0

, 26, 235-238
(2015).
http://phys. ipps.kumamoto-u.ac.jp/Hl
KAR1/2015/index.html

Cr,04
, 26,
127-130 (2015) .
T. Moriyasu, S. Wakabayashi, and T.

Kohmoto, “ Ultrafast spin dynamics in
an antiferromagnet NiO observed in
pump-probe and terahertz
experiments” , Ultrafast Phenomena
XI1X, edited by K. Yamanouchi et al.
(Springer, Berlin, 2015), ,
pp.653-657.
DOI: 10.1007/978-3-319-13242-6_161
T. Nishimoto, T. Moriyasu, and T.
Kohmoto, “ Magnetically induced
lattice dynamics in a magnetoelectric
antiferromagnet Cr,0,” , Ultrafast
Phenomena X1X, edited by K. Yamanouchi
et al. (Springer, Berlin, 2015),

, pp-257-259.
DOI: 10.1007/978-3-319-13242-6_62

47
73
2018.3.22 ( )
YIG
73 2018.3.22
( )
65
2018.3.19 (
YIG
28
2017.12.8 ( )
Cr,04
28
2017.12.8 ( )
22
2017.12.4 (
2017
2017.12.2
(
2017.10.20
(
YIG
2017.10.20 (



2017.10.20 (

T. Hasunuma and T. Kohmoto, “ Dynamics
of the electric-field induced
magnetization 1in YIG observed by

Faraday rotation” , 9th International
School and Conference on Spintronics
and Quantum Information Technology,
2017.6.7, ( )-
K. Kawamoto, M. Tatematsu, and T.
Kohmoto, “ Magnetic-field dependence
of the coherent magnons in an
antiferromagnet Ni0O” , 9th
International School and Conference on
Spintronics and Quantum Information
Technology, 2017.6.7,

( )-

R. Hikita, T. Shinkai, and T. Kohmoto,

“ Dynamics of the electric-field
induced magnetization in
antiferromagnetic chromium oxide:

Faraday rotation measurement” , 9th
International School and Conference on
Spintronics and Quantum Information
Technology, 2017.6.7,

( )-
505 2017.5.26
NiO
29
2017.5.23
(
29
2017.5.23 (
YIG
29
2017.5.23 (
NiO
72
2017.3.19 (
Cr,04
72
2017.3.19 (
, R 4 ] ¢
72 2017.3.18 (

21

22

23

24

25

26

27

28

29

30

T. Kohmoto and T. Moriyasu,
“ Observation of ultrafast spin
dynamics in antiferromagnetic

transition metal oxides by pump-probe
and terahertz spectroscopies” ,

Molecular Photoscience Research
Center Int. Symp. on Recent Advances in
Terahertz Molecular Science,
2017.3.10, ( )
(invited).
Pump-Probe NiO
27
2016.12.3
YIG
27 2016.12.2
Cr,04
27
2016.12.2

T. Shinkai, T. Moriyasu, and T. Kohmoto,

“ Dynamics of the Electric-Field
Induced Magnetization in
Antiferromagnetic  Chromium  Oxide

Measured by Faraday Rotation” , 9th
International Conference on Physics
and Applications of Spin-Related
Phenomena in Solids, 2016.8.10.
( )-

T. Kohmoto, Y. Sawada, X. Zheng, and T.
Moriyasu, “ Optically Induced
Ultrafast  Lattice Dynamics in
Multiferroic Cupric Oxide” , 9th
International Conference on Physics
and Applications of Spin-Related
Phenomena in Solids, 2016.8.8.

( )-
M. Tatematsu, T. Moriyasu, and T.
Kohmoto, “ Internal Energy in Cobalt
Oxide Observed by THz-TDS” , 9th
International Conference on Physics
and Applications of Spin-Related
Phenomena in Solids, 2016.8.8.

( )-
T. Kohmoto, Y. Sawada, X. Zheng, and T.
Moriyasu, *“ Critical Behavior of
Relaxational Lattice  Modes in
Multiferroic Cupric Oxide” , 20th Int.
Conf. on Ultrafast Phenomena,
2016.7.19, Santa Fe, ( ).
T. Kohmoto, Y. Sawada, X. Zheng, and T.

Moriyasu,” Ultrafast Lattice
Dynamics in Multiferroic Cupric
Oxide” , Int. Conf. on Low-Energy

Electrodynamics in Solids, 2016.5.31,
( )-

T. Shinkai, S. Suzuki, T. Moriyasu, and

T. Kohmoto, “ Electric-Field Induced

Magnetization in Antiferromagnetic



31

32

33

34

35

36

37

38

39

40

41

42

Chromium Oxide” , Int. Conf. on
Low-Energy Electrodynamics in Solids ,
2016.5.31, (

)-
T. Moriyasu, M. Nambu, and T. Kohmoto,
“ Observation of Negative Pulse Delay
in Photo-Excited Silicon by THz-TDS” ,
Int. Conf. on Low-Energy
Electrodynamics in Solids, 2016.5.30,
( )-
M. Tatematsu, T. Moriyasu, H.
Kishimoto, and T. Kohmoto, “ Lattice
and Magnetostrictive Contributions to
the Internal Energy in Cobalt Oxide
Observed by THz-TDS” , Int. Conf. on
Low-Energy Electrodynamics in Solids,

2016.5.30, (
).
Co0
71 2016.3.21
Cr,0,
71
2016.3.21
71
2016.3.21
Cuo
71
2016.3.21
CaF, Si
71
2016.3.21
THz-TDS
Si
2015.12.25
Co0
2015.12.25
Cr,0,
2015.12.25
Si
26
2015.12.12

Co0

43

44

45

46

47

26 2015.12.12
Cry04
26 2015.12.11
2015.11.6
T. Kohmoto, “ Spin dynamics in

transition metal oxides observed by

pump-probe and terahertz

spectroscopies” , Mini-Symp. on

Application of THz Spectroscopy on

Condensed Phases, 2015.9.29,
(invited).

THz-TDS

2015.6.3

2015.6.1

http://www._phys.sci.kobe-u.ac.jp/facult
y/kohmoto.html

¢y

*

KOHMOTO, Toshiro

70192573

MORIYASU, Takeshi



