WrZEBhpk WFFERRERREEH
SRk 2 74 8 H 24 H
INISPARATE N VLB R 4R Bl R [
B HEE L8 E — B &
EUMHEIVBKROH D T LEMEOREIZONT, TRROEBVHRELET,

HIGE A 4
Bl KRB Fll

1A FERRE 4

3
SPring8 il i B E IR 2 I\ 72 g ] 43 iR SEHE - 53 IS K D = LA By 0 e o iR AR
W52

OB

Photodecomposition processes of the molecules used for rubber synthesis studied by time-resolved
photoelectron spectroscopy using a high harmonic light source delivering the photon flux comparable to
SPring8.
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Photodecomposition processes of the molecules used for rubber synthesis were investigated by
time-resolved photoelectron spectroscopy (TRPES) using a single-order high harmonic light
source delivering 7x10° photons/sec at 29.5 eV, which is comparable to the photon flux from
SPring-8. Single-order harmonic pulses were selected by a time-delay compensated
monochromator (TDCM) developed by our group.

We investigated the relaxation dynamics of 1,3-butadiene and the femtosecond and
picosecond dissociation dynamics of 1,2-butadiene upon photoexcitation. 1,3-Butadiene is a
simple conjugated diene. It is an important industrial chemical used as a monomer in the
production of synthetic rubber. Therefore, the investigation on the photo-irradiation effects on
1,3-butadiene molecule should shed light on the mechanism of photo-induced damage of synthetic
rubber. 1,2-butadiene is a cumulative diene, where the electrons inside the molecule is localized.
The differences in the electronic structure should lead to the different relaxation and dissociation
processes.

In 1,3-butadiene, the ultrafast relaxation from the doubly excited state 21Ag and the
corresponding recovery of the ground state llAg were observed simultaneously for the first time
by TRPES. In 1,2-butadiene, a short-lived excited state with a lifetime of 37 £ 15 fs and the
coherent oscillation of the photoelectron yield stimulated by Hertzberg-Teller coupling were
observed. 4b initio molecular dynamics simulations in the electronically excited state find three
relaxation pathways from the vertically excited structure in S; to the ground state and one of them
is the dominant relaxation pathway, observed as the short-lived excited state. On the picosecond
timescale, the photoelectron yields related to the C—C bond decreased upon photoexcitation,
indicating C—C bond cleavage.
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