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【Purpose and Background of the Research】 

Since most molecules are anisotropic 
quantum systems, alignment or orientation 
dependence called steric effects is ubiquitous 
nature in various phenomena where molecules 
are involved.   

In this project, we aim to establish 
“electronic stereodynamics” in molecules based 
on molecular alignment and orientation 
techniques and to develop the most advanced 
and sophisticated ultrafast molecular imaging 
techniques through the accomplishment of the 
following specific goals.  (1) We will achieve 
completely field-free molecular orientation by an 
intense, nonresonant, two-color laser field with a 
slow turn on and rapid turn off.  (2) With a 
sample of aligned or oriented molecules, studies 
on “electronic stereodynamics” in molecules will 
be performed in a direct manner.   
 

【Research Methods】 
Some specific plans are as follows: 
 
(1) We will achieve completely field-free 
molecular orientation by an intense, 
nonresonant, two-color laser field with a slow 
turn on and rapid turn off.  The technique is 
based on the combined effects of anisotropic 
hyperpolarizability interaction as well as 
anisotropic polarizability interaction.  The 
two-color laser field with a slow turn on and 
rapid turn off could be shaped with a plasma 
shutter technique.   
(2) With a sample of aligned or oriented 
molecules, studies on “electronic 
stereodynamics” in molecules such as hot 
above-threshold ionization (ATI), nonsequential 
double ionization after tunnel ionization, and 
high-order harmonic generation (HHG) will be 
performed in the most advanced and 
sophisticated manner.  Especially, the 
information about photoelectron spectrum 
resulted from ATI will give us a good insight 
into the deeper understanding of the 
underlying physics on HHG from aligned or 
oriented molecules. 
 

【Expected Research Achievements and 
Scientific Significance】 

The accomplishment of the above goals 
will lead to the opening up of the physics of 
molecules in a new quantum phase because a 
sample of aligned or oriented molecules can be 
considered to be in a new quantum phase of an 
anisotropic quantum system. 
     The implementation of the present project 
will have a great impact on molecular science 
and the relevant fields such as “electronic 
stereodynamics” in molecules, ultrafast 
molecular imaging, attosecond science, 
stereodynamics in chemical reactions, surface 
science, and so on. 
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