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Implementing Organizations 

 
○ Japan 

 
 
 
Japan 
 
 
 
 

Core Institution 
 
Chemical Resources Laboratory, Tokyo Institute of Technology 

Co-Chair 
(name and title) 

 
Masaaki Fujii, Professor 

 
Cooperating 
Institutions 
 
 

Yokohama City University 
Tokyo Metropolitan University 

Number of  
Cooperating Institutions 
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 ○ Partner Countries 
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Core Institution TU Berlin 

Co-Chair 
(name and title) 

 
Otto Dopfer, Professor 

Cooperating 
Institutions University of Düsseldorf 

Number of  
Cooperating Institutions 
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Core Institution  
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Co-Chair 
(name and title) 

 
Klaus Müller-Dethlefs, Professor 

Cooperating 
Institutions 

The University of York 
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Number of  
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Objectives of Research Exchange (including the five years after the project finishes) 

 

Results to the present 

 

Summary of FY 2011 Exchange Plan 

The intermolecular interaction in aromatic cation clusters is rather different from that in the 
corresponding neutral complexes, because of the substantial additional electrostatic, 
inductive, and charge-transfer attraction arising from the positive charge distribution. Hence, 
neutral and cationic complexes often have rather different equilibrium structures and binding 
energies, corresponding to an ionization-induced switch in the preferred aromatic 
molecule-solvent recognition motif. These aromatic interactions are closely related to the 
chemical and biological recognition. This project aims at the IR spectroscopic and quantum 
chemical characterization of aromatic ion-ligand complexes isolated in the gas phase, through 
the formation of EU-Japan collaborative research network. 

Last year, we have started to investigate the photoionization dynamics of phenol(PhOH)-rare 
gas and PhOH-methane clusters. The PhOH-Ar (1:1) cluster of the neutral ground state has a 
π type structure with Ar bound to aromatic ring. However in the cation state, isomers exist in 
both this π type structure but also in an H type structure, where Ar is bound to the OH site. 
PhOH-Ar (1:2) clusters in the cation state only exist in the H type structure. So it is clear for 
these clusters, π→H isomerization occurs with a yield of 100%. In the PhOH-CH4 cluster 
which it is not a rare gas cluster, but is bonded through a comparatively weak intermolecular 
force, the PhOH-CH4 (1:1) cluster in the cation state only exists as an H type structure. In 
fact, π→H isomerization occurs with 100% yield in the (1:1) cluster. This indicates that back 
reaction doesn’t occur because the surplus energy in the cluster is distributed to the internal 
rotation mode of the CH4 molecule after π→H isomerization. 

Joint Research 
We will continue the collaborative research on three following themes.  
 (Germany) Structural analysis of ionic cluster studied by EI-IR spectroscopy. 
 (UK) Structural analysis of neutral and ionic cluster studied by ZEKE spectroscopy. 
 (Japan) Analysis of photoionization dynamics studied by photoionization-IR spectroscopy. 
Collaborators including the overseas core institutions will go back and forth in each other's 
countries and carry out joint experiments. 
Seminar 
We will organize the symposium for "Photoionisation-induced switch in aromatic 
molecule-solvent recognition for young investigators" in August at Tokyo Institute of 
Technology (Japan), and the final symposium of "Photoionisation-induced switch in aromatic 
molecule-solvent recognition" in March at TU Berlin (Germany). In the symposiums, many 
young scientists/students will present the latest advances in aromatic interactions including 
photoionisation-induced switching. 
Researcher Exchanges 
Co-chair (Masaaki Fujii) will visit Germany in May for the discussion of the joint experiment 
plan and schedule. New proposal for the collaborative research will be also exchanged in 
Autumn with Professor C. Jouvet and co-workers in France.  
We will also encourage young scientists/students to make an English presentation at 
international conferences as follows; World association of theoretical and computational 
chemists (WATOC 2011), Congress of European Group on Atomic Systems (EGAS-43), 14th 
Asian chemical congress (14ACC), Isolated Biomolecules and Biomolecular Interactions (IBBI 
2012), Molecular Ionic Cluster on Gordon Research Conference (MIC 2012) etc. 


