1C07

L BB A VDTS UORRKIZEBTCIOT /&)
BARESEARKICE T EBEHESERST M F 2V ADERMBR
A - IR T, CERRF - G T TOAREE, YR LRk - B
ORFH"?, MR, B EES, BRE— HEAE’

Direct Observation of the Tight Au-Au Bond Formation in [Au(CN),]
Oligomers by Time-Resolved Impulsive Stimulated Raman Spectroscopy

oHikaru Kuramochil’z, Satoshi Takeuchil’z, Munetaka Iwamura3, Koichi Nozaki’ , Tahei
Tahara'~
! Molecular Spectroscopy Laboratory, RIKEN, Japan
? Ultrafast Spectroscopy Research Team, RIKEN Center for Advanced Photonics (RAP),
Japan
3 Graduate School of Science and Engineering, University of Toyama, Japan

[Abstract] Dicyanoaurate ([Au(CN),7]) oligomers undergo tight Au-Au bond formation in
the excited state upon photoexcitation, and thus they have attracted tremendous interests as
model systems where the bond formation process can be observed in real time. Previously,
we studied excited-state dynamics of [Au(CN),] trimer in aqueous solution by using
broadband transient absorption spectroscopy, and proposed that the trimer triplet state
undergoes the bent-to-linear structural change with the 2-ps time constant, upon the tight
Au-Au bond formation. However, because the electronic spectroscopy is, in principle, not
sensitive to the molecular structure, the structural details of the [Au(CN),’] trimer during the
ultrafast bond-formation process have yet to be examined. Here, we studied ultrafast
structural dynamics of the [Au(CN),] trimer by using time-resolved impulsive stimulated
Raman spectroscopy (TR-ISRS). The data clearly show a temporal upshift of the Au-Au
breathing vibration at ~90 cm™ on the 2-ps time scale, which is attributable to the gradual
tightening of the Au-Au bond accompanying the bent-to-linear structural change in the
excited triplet state.
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Fig. 1 (A) Schematic illustration of the photo-induced tight bond formation of the [Au(CN),] trimer. (B)
TR-ISRS signals of 0.1 mol/dm® K[Au(CN),] aqueous solution obtained at various AT delay times. A =310 nm.
Gray, vertical lines indicate the gradual phase shift of the low-frequency vibration. (C) Fourier transform
power spectra of the TR-ISRS signals shown in (B).
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