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Research Theme in detail ： 

<Goals> 

Mesoporous divalent oxide materials have uniform and regular fine pores. As for 

mesoporous SiO2 and TeO2 thin films, new applications such as optical devices, gas 

sensors and separation membranes for SiO2, and optical switches, optical data storages 

and nonlinear optoelectronic devices for TeO2 have been expected. Moreover, it has 

been reported that ordered nanoporous materials are applicable to embedding another 

elements in their pores of mesoporous material and to forming nanoparticles within 

their network. However, synthesis and overall estimation of such thin films are still 

challenges. In this study, SiO2 and TeO2 thin films were prepared by a sol-gel method 

with different solvents (ethanol, iso-propanol) used to create microphase separation and 

mesophase templating. 

 

<Results> 

Films were produced by dip-coating slide glasses, cleaned with ethanol, in a stabilized 

sol of precursor/solvent/surfactant at a drawing rate of 2.3 mm･s-1. The structures of the 

obtained films were then characterized by small angle X-ray scattering (SAXS). It is 

well known that the observation of X-ray interference is one of the most precise 

methods to measure the thickness of a thin film. Specular reflection of X-rays by a flat 

surface could be observed at glancing angle close to the critical angle. As a result, 

thickness of films and micelle inter-distances were simultaneously estimated from the 

period of the Kiessig fringes and peaks observed in the measured SAXS results.  

<Achievements> 

It was found that micelle ordering in TeO2 thin film was difficult either for ethanol and 



iso-propanol solvent, while SiO2 thin films successfully exhibited clear SAXS peaks 

especially for an iso-propanol solvent as well as small fringes corresponding to the 

X-ray interference. The structures of the micelle-ordered SiO2 thin films were 

determined. 

About the laboratory I belong to（ Number of faculty members and students, Methods 

used in research activity: 

・Members : 28 persons (19 researchers and 9 students) 

・ The laboratory mainly researches “Organisation structurale multiéchelle des 

matériauxstructural”. It means analysis by using X-rays and simulating such as 

GAMES, Ab initio quantum chemistry methods. It also researches an optical application 

of ceramics. 

Comments about the workshops and seminars I attended： I did not attend. 

My Ambitions： 

・How to build a good relationship with people in a short period. 

・How to deal with a lot of task to do efficiently. 

・”Work hard, play hard” is the most important point to work and live in more good  

condition. etc.. 

I’m going to utilize these things that I had learned and experienced through this 

internship. 

Advice and suggestions for young researchers who will visit partner schools and other 

institutions： 

Although it is a research institution located in France, some of researchers, students 

and engineers who are working there had come from various another countries. That is 

why, they have a good cooperativeness and they are also really smart and sophisticated. 

They can work efficiently with high ability to concentrate during working time, which 

consequently enables them to enrich private time after finishing working time. Since it 

is a very precious opportunity which you can work together with such people, I want 

you to learn various things, and try to communicate with them positively without being 

shrinking in the difficulty of foreign languages. 
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