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Research theme in detail: 

<Goal> 

Due to the wide band gap of 3.37 eV at room temperature and large exciton binding energy 

of 60meV, ZnO is considered as a promising candidate for realizing high-efficiency 

lighting-emitting diodes (LEDs) and laser diodes. To realize these device applications, an 

important issue is to fabricate both p-type and n-type ZnO. ZnO can be easily doped 

n-type, but it is difficult to dope p-type in ZnO. An alternative approach to overcome the 

difficulty is anion substitution (replacing the oxygen). Recently, a unique stepwise S 

substitution route has been proposed [1]: 1) Mechanical stress-induced formation of 

oxygen vacancies in the ZnO, and 2) S-doping at the site of oxygen vacancy using thiourea 

as a sulfur doping souse. 

In this route oxygen vacancies can be easily formed by grinding ZnO powders. However, the 

relation between the grinding condition and the oxygen vacancy formation has not been 

understood comprehensively. In this study, formation behavior of the vacancy in ZnO 

stressed in different conditions was investigated by Raman spectra, PL, XRD and FT-IR to 

clarify the influence of the grinding conditions on the vacancy formation. 

<Result> 

Several different grinding media and solvents were used to prepare samples. 

The concentration of defect formation of each sample was evaluated by the Raman 

spectroscopic analysis. The formation ratio of defect and the concentration of defect 

formation were found to depend on the size of the grinding media. It was also found that 

the concentration of defect formation depend on the solvent during stressing.  

The formation of oxygen vacancy was investigated by analyzing photoluminescence 

spectra. Formation ratio of oxygen vacancy was found to be increased with decreasing the 

size of the grinding media.  

The crystallinity of the ZnO after stressing was studied by XRD. It was found that the 

diffraction peaks of ZnO after stressing broadened and the crystallite size of ZnO stressed 



in the different grinding media was decreased with decreasing the size of the grinding 

media. 

FT-IR spectroscopic analysis revealed that the intensity of absorption band attributed to 

the local vibrational mode of defect in the feed material diminished consistently with the 

process time, and the new absorption band was observed at 567 cm-1. 

Formation behavior of defect in the ZnO stressed in different grinding media was tried 

describing as the one line by calculating the impact energy of each grinding media, 

however the effective line could not be obtained, which suggesting the existence of other 

dominant parameters for the oxygen vacancy formation in the ZnO during grinding.   

<Achievement> 

 From these results, it was found that conditions during stressing of ZnO have the effect 

on formation of oxygen vacancy. 

About the laboratory I was sent to: 

Professor：Prof. Wolfgang Peukert,  Number of faculty and students：About 50 people 

Methods used in research activity：Master course students work under the research 

guidance of post-doc. stuffs. 

Comments about the workshops and seminars I attended: 

IWAC06 

My Ambitions: 

・I will try to be more active based on the excellent experiences I had during my stay at 

FAU. 

・I would like to improve my English (both conversation and reading/writing). 

Advice and suggestions for young researchers who will go to exchange universities: 

Please get up and encourage yourself to be active. Grow up by the experiences which you 

will never expect to gain in Japan. Get your desires fulfilled. 

 

Experiment of the laboratory. 

The photo with Prof. Peukert 

and Dr. Jochen. 

Christmas party of the laboratory. 
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