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Development of a time-resolved spectroscopy for visualizing atomic motions
during chemical reactions
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One of the greatest dreams of physical chemists is to visualize chemical reactions on the time-scale they really
occur (10712 seconds). With the development of ultrashort pulsed laser technology, it has even become possible to
observe structural changes of reacting molecules in which chemical bonds are broken and new ones created. To
understand the underlying mechanisms why such atomic rearrangements should take place, however, one must also
elucidate the relationship between the change of atomic motions in the molecules and the forces acting on them. In this
study, we have developed a highly-sensitive atomic momentum spectroscopy, which utilizes keV electron scattering at
high momentum transfer for the direct observation of the momentum distribution of the scattering atoms in molecules. It
was found that the signal count rate has been improved by a factor of 2,000 or more, compared with that of the previous
study. This high-sensitivity can compensate for an expected drastic decrease in signal intensity due to the use of an
ultrashort pulsed electron gun, which is the primary requirement for the time-resolved measurement. Therefore, the
present achievement has marked a significant progress towards time-resolved imaging of atomic momentum

distributions during a chemical reaction.
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Fig. 1. Schematic of a highly-sensitive atomic

momentum spectrometer.
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Fig. 2. Energy spectrum of scattered electrons over

135° from CHjy at incident energy of 2 keV.
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	One of the greatest dreams of physical chemists is to visualize chemical reactions on the time-scale they really occur (1012 seconds). With the development of ultrashort pulsed laser technology, it has even become possible to observe structural chang...
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