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Rapid Laser Switch-off Leaves
Molecules well Orientated

Hirofumi Sakai is associate professor and group leader at the Department of Physics, Graduate School of Science, the University of Tokyo,
where he is an expert in high-intensity laser physics, and molecular optics.

Hirofumi Sakai of the University of Tokyo covers new ground in molecular orientation using combined field techniques, pulse shaping and in-
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This is the state of the art in the
combined field approach to molecular
alignment and orientation.
ORIENTATION TOWARDS THE FUTURE
Altogether, by judiciously choosing the right
parameters, such as the pulse shape and
intensity of the laser-field, the strength of the
electrostatic field, the initial rotational states
prepared by the homebuilt deflector, and a
number of other important parameters, Sakai
and his team will finely tune their apparatus
to prepare a better orientated ensemble of
iodobenzene molecules.
More recently, and using similar techniques
to those that were used here, Sakai and
his team have demonstrated threedimensional orientation of state-selected
asymmetric top molecules, this time using
3,4-dibromothiophene molecules, in a laserfield-free state with an elliptically polarised
laser and a weak electrostatic field. This is the
state of the art in the combined field approach
to molecular alignment and orientation.
These results will be of great interest to
those working in chemical stereodynamics,
where chemical reaction rates that depend
on the spatial orientation of molecules are
studied. There are many more important
areas of research that can benefit from these
techniques, such as high-order harmonic
generation, non-sequential double ionisation,
hot above-threshold ionisation, and twoelectron excitation. An interesting and recently
considered application is making “molecular
movies” using X-ray photo-electron diffraction,
for the purposes of displaying molecular
dynamics in real-time that can be watched just
like a movie. Being able to watch molecular
movies may give confirmation and new
insights into molecular dynamics. As Sakai has
carried out research in these areas, he and his
group are well placed to make breakthrough
contributions.
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