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Time-resolved photoelectron spectroscopy of biomolecules using vacuum-UV laser
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Time-resolved photoelectron spectroscopy (TRPES) can serve as a powerful
tool for investigating non-radiative dynamics and photochemistry. Recently we developed a laser
system to generate single-order vacuum-VUV radiation at 90 nm (hv = 14 eV), and integrated it with a

TRPES apparatus.



(TRPES)

TRPES
(PKE)
(eBE) PKE
( A) ( )eBE
( B B) eBE
TRPES (hv S 6 eV)
( eBE 10 eV )
B Wity

_ PKE

lonic Y

ProE eBE

eBE
Excited ! | <BE
+ Franck Probe

Em Condon

Ground
PKE
mJ
DNA
( )
90%
mmn’
hv o CH; + NOz)
NO,

S

Conical A 4 Ground
intersection Product
10fs
90nm
15fs
mmn’ 90fs
150 260fs
10%
(CH3NO2)
(CH3N02 +
NO»
NO»
Sg—»Sz—»S]_ 24fS
NO.(A)  NO2(X)
<50fs



ab

initio

S2

So/S1

$1/So

S



9 9 2 2

Adachi Shunsuke Suzuki Toshinori 22

Methyl substitution effects on the non-adiabatic dynamics of benzene: lifting three-state 2020

guasi-degeneracy at conical intersections

Physical Chemistry Chemical Physics 2814 2818
DOl

10.1039/C9CP06164A

Adachi Shunsuke Schatteburg Tom Humeniuk Alexander Mitri? Roland Suzuki Toshinori 21

Probing ultrafast dynamics during and after passing through conical intersections 2019

Physical Chemistry Chemical Physics

13902 13905

DOl
10.1039/C8CP04426K

Miyamoto T. Matsui Y. Terashige T. Morimoto T. Sono N. Yada H. Ishihara S. Watanabe Y. 9

Adachi S. Ito T. Oka K. Sawa A. Okamoto H.

Probing ultrafast spin-relaxation and precession dynamics in a cuprate Mott insulator with 2018

seven-femtosecond optical pulses

Nature Communications 3948
DOl

10.1038/s41467-018-06312-2

Adachi Shunsuke Suzuki Toshinori 8

UV-Driven Harmonic Generation for Time-Resolved Photoelectron Spectroscopy of Polyatomic 2018

Molecules

Applied Sciences 1784 1784

DOl
10.3390/app8101784




Adachi Shunsuke Kohguchi Hiroshi Suzuki Toshinori

Unravelling the Electronic State of NO2 Product in Ultrafast Photodissociation of Nitromethane 2018

The Journal of Physical Chemistry Letters 270 273
DOl

10.1021/acs. jpclett.7b03032

Motoki Sato, Shunsuke Adachi, Toshinori Suzuki 120

Photoisomerization of vibrationally hot tetramethylethylene produced by ultrafast internal 2016

conversion

Journal of Physical Chemistry A 5099 - 5102
DOl

10.1021/acs. jpca.6b00410

Shunsuke Adachi, Motoki Sato, Toshinori Suzuki, Sergy Yu. Grebenshchikov 95

Unexpectedly broad photoelectron spectrum as a signature of ultrafast electronic relaxation of 2017

Rydberg states of carbon dioxide

Phyical Review A 33422
DOl

10.1103/PhysRevA.95.033422

Shunsuke Adachi, Yuya Watanabe, Yuki Sudo, Toshinori Suzuki

Few-cycle pulse generation from noncollinear optical parametric amplifier with static 2017

dispersion compensation

Chemical Physics Letters

DOl
10.1016/j .cplett.2017.04.001




Shunsuke Adachi, Toshinori Suzuki

Self-compression of femtosecond deep-ultraviolet pulses by filamentation in krypton 2017

Optics Letters

DOl

20 4 6

S. Adachi, T. Schatteburg, A. Humeniuk, R. Mitric, T. Suzuki

Probing conical intersection dynamics of furan by VUV time-resolved photoelectron spectroscopy

34th Symposium on Chemical Kinetics and Dynamics

2018

S. Adachi, T. Schatteburg, T. Suzuki

Probing Conical Intersection Dynamics Facilitating Photostability and Photodamage in Heterocyclic Molecule

XXI International Conference on Ultrafast Phenomena

2018

Tom Schatteburg Alexander Humeniuk Roland Mitric

12

2018




79

2018

43

2018

66

2019

S. Adachi

Probing ultrafast dynamics during and after passing through conical intersections

International Symposium on Molecular Science, the 99th CSJ Annual Meeting

2019




Shunsuke Adachi, Toshinori Suzuki

Self-compression of sub-mJ, 14 fs pulses in a deep ultraviolet filament

The 6th Advanced Lasers and Photon Sources (ALPS)

2017

Shunsuke Adachi, Motoki Sato, Toshinori Suzuki

UV-driven harmonic generation for time-resolved ultraviolet photoelectron spectroscopy of polyatomic molecules

The 6th Advanced Lasers and Photon Sources (ALPS)

2017

Shunsuke Adachi, Hiroshi Kohguchi, Toshinori Suzuki

Ultrafast photodissociation of nitromethane and subsequent reactions of dissociative fragments

34th International Symposium on Free Radicals

2017

78

2017




2017
38

2018
Tom Schatteburg
38

2018
Tom Schatteburg

65

2018




2016

2016

77

2016

mJ 10fs

37

2017

, S. Grebenshchikov,

co2

37

2017




mJ

14fs

64

2017

http://kuchem.kyoto-u.ac.jp/bukka/index.html




