F102-3am-05 A&(L2a H102E5FE2 (2022)

1,3-7 ONFH O I VDB RARKRIE : ZEFRMEREZE
f-EEBR LAY E—L VR

CRtboRBE « B!, Bany 7oL 7 k2, HAbREE - B 3) O R 75 ARB ! - Humeniuk
Alexander® « V8 X! YRR Bk ' wE 53 - KH HRS - PEA Af— T - Mitri¢
Roland® - $5KK &5 !

Ultrafast Ring-Opening Reaction of 1,3-Cyclohexadiene: Identification of Non-Adiabatic
Pathway via Doubly Excited State and Product Coherence (Department of Chemistry, Kyoto
University', Institut fiir Physikalische und Theoretische Chemie, Universitit Wiirzburg,
Germany’ Department of Chemistry, Tohoku University, Japan’) oShutaro Karashima',
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The photoinduced ring-opening reaction of 1,3-cyclohexadiene (CHD) to produce 1,3,5-
hexatriene (HT) is a well-known example of electrocyclic chemical reactions and follows the
Woodward—Hoffmann rule. However, the photoexcited S;"(m,n*) state of CHD is not
electronically correlated with the ground state (So) of HT, and the reaction must proceed via
nonadiabatic transitions. In the present study, we have clearly observed the nonadiabatic
reaction pathway via the doubly excited state (S;"") of CHD using ultrafast extreme UV
photoelectron spectroscopy. The results indicate that the reaction occurs in only 68 fs and
creates product vibrational coherence. Computational simulations and experimental results
provide deeper insights into the electronic dynamics in this paradigmatic electrocyclic ring-
opening reaction.
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