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     The electronic structure and the exited electron dynamics in 
the vicinity of the Fermi level (EF) at interfaces between organic 
thin films and inorganic substrates are the key issues to 
understand the functionalities of organic films. Though occupied 
energy levels have been extensively studied by both 
experimental and theoretical works, investigation for unoccupied 
levels are still challenging. Two-photon photoemission (2PPE) 
spectroscopy based on ultrafast laser pulses is a promising 
method to probe the unoccupied levels and electron dynamics in 
the levels. In 2PPE, a first light pulse excites electron from an 
occupied level to an unoccupied level. The normally unoccupied 
level is probed by photoemission with the second pulse. Here, a 
primitive and fundamental question is the physical meaning of 
the unoccupied level detected by 2PPE experiment. The relations 
between neutral exiton or anion states are not clear. We discuss 
the resonant excitation processes in 2PPE taking lead 
phthalocyanine (PbPc) film on graphite as a sample. The 
results cannot be interpreted by a simple energy level scheme, 
and point to further understanding of 2PPE process. 

Language: English 



日時 : 平成23年4月21日（木） 15-16時 

場所 : ナノサイエンス実験棟 2階 セミナー室 

次世代ナノサイエンステクノロジー研究会  理研セミナーのお知らせ 

使用言語 : 英語 

問い合わせ：湊丈俊(Kim表面界面科学研究室） 内線 8713 tminato@riken.jp 

“Unoccupied electronic structure at interface between 
organic film and substrate“ 

宗像利明 教授 

大阪大学大学院 理学研究科  

     The electronic structure and the exited electron dynamics in 
the vicinity of the Fermi level (EF) at interfaces between organic 
thin films and inorganic substrates are the key issues to 
understand the functionalities of organic films. Though occupied 
energy levels have been extensively studied by both 
experimental and theoretical works, investigation for unoccupied 
levels are still challenging. Two-photon photoemission (2PPE) 
spectroscopy based on ultrafast laser pulses is a promising 
method to probe the unoccupied levels and electron dynamics in 
the levels. In 2PPE, a first light pulse excites electron from an 
occupied level to an unoccupied level. The normally unoccupied 
level is probed by photoemission with the second pulse. Here, a 
primitive and fundamental question is the physical meaning of 
the unoccupied level detected by 2PPE experiment. The relations 
between neutral exiton or anion states are not clear. We discuss 
the resonant excitation processes in 2PPE taking lead 
phthalocyanine (PbPc) film on graphite as a sample. The 
results cannot be interpreted by a simple energy level scheme, 
and point to further understanding of 2PPE process. 


