
RESEARCH REPORT 

1. Name: Hanna Eilken （ID No.: SP04301        ） 

2. Current affiliation: 

Institute for Stem Cell Research, GSF, Ingolstaedter Landstr. 1, 85764 Munich, Germany 

3. Research fields and specialties: 

□ Humanities    □ Social sciences   □ Mathematical and Physical Sciences    

□ Chemistry   □ Engineering Sciences   X Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

□ Interdisciplinary and Frontier Sciences 

4. Host institution: RIKEN Institute for Developmental Biology, Kobe 

5. Host researcher: Shin-Ichi Nishikawa 

6. Description of your current research 

Blood development occurs in two waves in mammalian embryos. In the yolk sac the first 

blood cells are produced, mainly primitive erythrocytes that supply the growing embryo 

with oxygen. Later, the site of blood cell production shifts to the a special region within the 

embryo where the aorta is formed. The blood cells generated there develop from endothelial 

cells which coat the blood vessels. According to the current idea the hematopoietic 

progenitors bud from the endothelial cells and are released in the lumen of the vessel. 

During their generation from the endothelial cells, blood cells change their morphology 

and can be identified by loss or expression of different surface molecules that characterize 

these different cell types. Cells that emerge from that process then colonize liver, thymus 

and spleen and eventually the bone marrow to establish the base for the adult blood 

system and give rise to all blood cells throughout the life.  

Despite its scientific importance, it is unknown how this transition is exactly proceeding 

at the cellular level. One possible mechanism, which allows to generate cell types with 

different properties from multipotent progenitors is asymmetric cell division – a cell 

division which generates two different daughter cells. Within my thesis, I will analyze if 

asymmetric cells division is involved in the generation of blood cells from endothelial cells 

and which molecular mechanisms are part in this process. There are several proteins that 

play an important role in the control of asymmetric cell division of other cell types like 

nerve cells. Their possible role in the hematopoietic system will be investigated.   



7. Research implementation and results under the program (As much as possible, 
describe the contents and results of your research in a manner that is easily 
understandable to a non-specialist in your field.): 

 Title of your research plan:  

Analysis of the involvement of asymmetric cell division in hematopoietic transition of 

embryonic stem cell derived endothelial cells. 

 Description of the research activities: 

To analyze the molecular mechanisms controlling the development of blood cells 

from endothelial cells and their possible asymmetric cell division, in vitro models are 

necessary which allow easy monitoring of this complex biological process. For this 

study, in vitro culture systems are used, which have been established in Dr. 

Nishikawa's laboratory in Japan. Murine embryonic stem cell lines are cultured 

under conditions which allow the generation of endothelial cells and subsequently of 

blood cells in two-dimensional cell cultures in vitro. This development can be 

followed by time lapse microscopy.  

In order to analyze the effect of genes, which are usually involved in asymmetric 

cell division, on endothelial / hematopoietic transition, it is necessary to induce their 

expression at specific time points in the used culture system and identify the cells 

expressing the induced genes. Genes were therefore cloned into expression plasmids 

behind regulatory sequences allowing to switch on the expression of these genes by 

activating CRE recombinase. In addition, the expression of the genes is linked to the 

expression of fluorescent proteins, which easily be detected by fluorescent 

microscopy. 

For using these expression plasmids in the established culture systems, embryonic 

stem cell lines are necessary which express a CRE recombinase which can be 

activated at specific time points in the cultures. During my visit in Japan, I therefore 

generated new mouse embryonic cell lines which activate the CRE protein after 

induction with Hydroxytamoxifen (OHT). The OHT-inducible CRE-protein was 

introduced into the cells by transfecting a plasmid encoding a fusion gene of CRE and 

two Hydroxytamoxifen binding domains and a resistance gene for the cytotoxin 

Puromycin. Cell clones, which integrated the transfected plasmid into their 

genome ,and stably express the OHT- inducible CRE, were isolated by Puromycin 

selection. These clones were tested for OHT-inducible CRE activity and positive 

clones were used for further experiments. While the expressed Puromycin resistance 

gene was necessary for selection of these clones, it would be disadvantageous for 



future experiments. In the second part of the project, the resistance gene, but not the 

OHT-inducible CRE gene, should therefore again be removed from the selected 

clones. The Puromycin resistance gene was located between two DNA sequence sites 

that allow to remove the sequence between them by the FLP recombinase. This FLP 

recombinase was transiently introduced into the clones and clones were selected 

which had lost the Puromycin resistance. After identifying embryonic stem cell 

clones which still express the OHT-inducible CRE, they were expanded and 

cryopreserved for future use. In addition, the ability of these newly produced clones 

to generate endothelial and blood cells in the used culture system was successfully 

verified, and the cell lines can be used for the planned analyses.  

In the future, the cloned plasmids containing genes controlling asymmetric cell 

division will be brought into these cell lines. The expression of the genes will be 

induced by activating the CRE protein by the addition of OHT to the cultures at 

specific time points. Analysis of the behavior of the cultures and quantification of 

blood and endothelial cell production will then allow conclusions about the effect of 

these genes and a possible involvement of asymmetric cell division in the generation 

of blood cells from endothelial cell during development.  

 

8. Please add your comments (if any): 

To work in Prof Nishikawa′s laboratory gave me the unique possibility to learn the cell 

culture systems and the techniques connected with that at first hand from people who 

established the methods in one of the most important stem cell groups in the world . It was 

a great pleasure and I always felt welcome and supported in every way – not only in the 

laboratory but also in the life besides of the lab .  

Thanks to the JSPS which made that possible. The supporting program and free research 

is an optimal combination for successful studies and an unforgettable time in Japan. 
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1. Name: Juliane Gabel (ID No.: SP04302) 

2. Current affiliation: 

Kurt-Schwabe-Institute for measurement and sensor technique e.V. Meinsberg 

3. Research fields and specialties: 

□ Humanities    □ Social sciences   □ Mathematical and Physical Sciences    

  Chemistry   □ Engineering Sciences   □ Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

□ Interdisciplinary and Frontier Sciences 

4. Host institution: 
Art, Science and Technology Center for Cooperative Research (KASTEC), KYUSHU 

UNIVERSITY 

5. Host researcher: 
 
Prof. Norio Miura 
6. Description of your current research 

My current field of research is material science. I am looking for new materials for solid 
state electrodes for potentiometric measurement in aqueous and organic solutions, for 
example measuring pH-value, solved ions or redox potential. Therefore two electrodes are 
necessary: the sensitive electrode and the reference electrode. 
Solid state sensors possess a great importance for chemically analytic measurements in 
gaseous and liquid phases. Such electrodes are more stable as regards high pressure, high 
temperature and so on. It is known for quite some time that there is the possibility to use 
transition metal oxide bronzes to determine several ions in aqueous solutions. Especially 
molybdenum and tungsten oxide bronzes with the general formula AxMyOz (A = Li, Na, K or 
the like; M = W or Mo) are used as ion selective materials. Above all there is a good response 
to H3O+ but also to some univalent cations such as Na+, K+, Li+. However some special 
bronze electrodes possess a behaviour such as electrochemical reference electrodes. These 
electrodes show no response to the change of pH and redox potential in aqueous solutions 
but little response to alkali cations.  

 

 

 

 

 

7. Research implementation and results under the program (As much as possible, 
describe the contents and results of your research in a manner that is easily 
understandable to a non-specialist in your field.): 

 Title of your research plan: 

 
Structure determination on oxide bronzes 



 Description of the research activities: 

1. Introduction 
 
The compounds Ba0.12WO3 and Li0.4Mo0.95W0.05O3 possess some interesting 
properties which make them attractive for using in sensor technology.  It is 
known that compounds of the general formula AxMO3 (A = element of I, II or III 
main group, M = transition metal, 0 < x < 1), called "oxide bronzes" can be used  
as sensitive electrode material for detecting pH value, the concentration of 
several metal ions or the redox potential in aqueous solutions. However, 
electrodes made of the above mentioned special compounds do not show such 
sensitivities. The electrode potential is independent from changing measurement 
solutions. For explanation of this opposite behaviour, it is important to have a lot 
of information about the crystal structure of this compounds. Therefore 
considerably investigations have been carried out. 
 
2. Research activities 
 
For getting more information about crystal structure different measurement 
methods have been used: XRD (X-ray Diffraction) at room temperature up to 
300 °C, TEM (Transmission Electron Microscopy), XPS (X-ray Photoelectron 
Spectroscopy) and FT/IR Fourier (Transformed Infrared Spectroscopy). Within 
the work I learned how to use XPS, FT/IR and high temperature XRD . Also I got 
information about the interpretation of the results. 
 
• XRD 
XRD is a fundamental method in structure analysis. The sample is irradiated 
with x-rays known wavelength (λ). The diffraction on the lattice follows the BRAGG 
equation: 2d sinθ = n⋅λ. A characteristic intensity distribution can be detected. 
This diffraction pattern show the intensity of the reflected radiation in 
dependence of the reflection angleθ. Using θ it is possible to get the distance 
between the layers (d). Measurements at higher temperatures can give 
information about coefficient of expansion and structure transformations.  
All measurements have been carried out using a Rigaku X-ray diffractometer 
with high temperature chamber and RINT2000 goniometer, Cu Kα radiation (40 
kV, 20 mA). High temperature measurements were carried out in air. 
 
• TEM 
TEM is dedicated to micro structural analysis of solid materials down to the 
subnanometer scale. TEM is analogous to optical microscopy: the photons are 
replaced by high-energy electrons (> 100 kV) and the glass lenses by 
electromagnetic lenses. The electron beam passes an electron-transparent 
sample and an enlarged image is formed using a set of lenses. TEM gives the 
possibility to take high resolution pictures and to collect diffraction patterns on 
small crystals or grains. The image contrast is obtained by the interaction of the 
electron beam with the sample: a part of the electrons will be diffracted. By 
means of an aperture, one or more diffracted beams are  selected for the 
formation of the image. In this way, one can distinguish between different 
materials as well as image individual crystals and crystal defects.  
The measurements have been carried out using the JEOL-TEM JEM-2000 EX/T. 
Diffraction patterns have been taken using a high energy electron beam of about 
200 kV. 
 
• XPS 
XPS is one of the most important methods for detecting the chemical composition 
and the binding properties as well as the electronic structure. The principle of 
XPS is based on the interaction between an electromagnetic wave and a material 
(atoms). Since the XPS spectrum reflects the electronic structure of a material 



directly, it provides information on electron configurations and energy levels 
within atoms. Additional it is possible to make depth scans. Therefore the sample 
is etched by an electron beam.  
XPS measurements have been carried out using the JEOL-XPS JPS-9010 MC/IV. 
The Mg Kα line (1254 eV) has been used. The etching was carried out by an Argon 
beam. 
 
• FT/IR 
Because chemical bonds absorb infrared energy at specific frequencies (or 
wavelengths), the basic structure of compounds can be determined by the 
spectral locations of their IR absorbtions. The plot of a compound's IR 
transmission vs. frequency is its "fingerprint", which when compared to reference 
spectra identifies the material.  
For the measurements a FT/IR-680 JAS.CO has been used.  
 
3. Results & Discussion 
Unfortunately the FT/IR analyses gave no useful results, caused by problems at 
the sample preparation. New measurements are still in progress.  
 
The XRD patterns show that both compounds possess really complicate crystal 
structure. There were no reference patterns in XRD data bases. Caused by the 
difficult structure it was not possible until now to determine the lattice 
parameters. So the coefficient of expansion could not be calculated. 
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Fig. 1: XRD powder pattern of Ba WO  and Li Mo W O  at room 

2 θ 2 θ
igh temperature experiments show no phase transition. In the case of 
a0.12WO3 no changes of the lattice parameters could be observed. In the case of 
i0.4Mo0.95W0.05O3 a small shift caused by temperature expansion of the lattice. 
his process is reversible. Measurements at higher temperatures were not 
ossible, because of the low decomposition temperature in air. 
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Fig. 2: XRD powder pattern depending on changing temperature 
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XPS and TEM measurements suggest a layered structure of this compounds.  
  

 
 
 
In the case of Li0.4Mo0.95W0.05O3 the TEM diffraction pattern are complicate. More 
measurements are necessary for getting more information about lattice 
parameters. For Ba0.12WO3 the lattice parameters could be estimated (as a first 
approximation) with the following values: a = 6.8, b = 4.0 and c = 13.0. A  
tetragonal lattice is expected. Now further investigations like Rietveld refinement 
are necessary.  

 
 
The XPS measurements at the samples before etching gives quite different results 
caused by absorption and aging effects on the surface. The dept scans show that all 
components are homogenous distributed in the sample. Li could not be detected with 
Mg Kα radiation. Further measurements with other X-ray sources are in progress. It 
could be observed that the Mo and W peaks show a shift and changing intensities 
while etching. That means that the transition metals change the valence states. At 
the moment it is not clear if the effects are caused by the layer structure or by 
decomposition effects on surface. Therefore also additional measurements with 
longer etching times are in progress.  
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Fig. 5: XPS measurements on Ba0.12WO3 
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Fig. 6: XPS measurements on Li0.4Mo0.95W0.05O3 
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 Fig. 3: Strong simplified scheme of the layer 

structure 

M = Mo or W in different valence states 

A = Li or Ba  



8. Please add your comments (if any): 

Special thanks go to Izumi Watanabe from the Yamaki-Lab of Kyushu University. She 
taught me how to use XPS and FT/IR and helped me to make a lot of interesting 
measurements. We had a great deal of discussions. 

 



RESEARCH REPORT 

1. Name: Katrin Gehring （ID No.: SP 04303） 

2. Current affiliation:   PhD Student: University of Magdeburg, University of Zurich,    

Swiss Federal Research Institute WSL, Zurich    

3. Research fields and specialties: 

□ Humanities    □ Social sciences   □ Mathematical and Physical Sciences    

□ Chemistry   □ Engineering Sciences   □ Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

□ Interdisciplinary and Frontier Sciences 

4. Host institution: Tamagawa University, Tokyo, Faculty of Education  

5. Host researcher: Prof. Dr. Makoto Kobayashi 

6. Description of your current research:      

I currently do research for my PhD thesis in the field of environmental and social 

psychology. Working title of the PhD thesis is: “Demands on landscape: Connections 

with landscape preferences and their role for leisure mobility.”  

    In a first part this project investigates how landscape preferences are related to 

different demands on landscape such as the whish to experience security, arousal or 

autonomy when spending time in landscape, ecological or economical interests as well 

as socio demographic aspects (e.g. place of residence). In a second part landscape 

related factors of leisure mobility are investigated. It is asked in which way leisure 

mobility is explained by landscape related needs and demands which cannot be 

fulfilled in the landscape near home and therefore motivate compensatory leisure 

mobility towards other landscapes, e.g. alpine landscape.  

    A representative survey has been conducted in Switzerland by means of a 

standardized questionnaire, which included among other things photorealistic 

simulations of various landscape scenarios, to be assessed by the participants of the 

study. More than 1000 German-speaking  andFrancophone Swiss as well as about 

500 tourists in two alpine valleys have been surveyed. 



7. Research implementation and results under the program  

 Title of your research plan: 

Values and Attitudes in Cross-Cultural Comparison. In Which Way are Landscape 

Related Attitudes of the Swiss and Japanese People Influenced by Individual and 

Cultural Value Priorities?      

     

 Description of the research activities: 

Goal of this project is to study similarities and differences in landscape related 

attitudes between different cultural groups and to examine how these attitudes are 

connected with more general value orientations. According to literature on values and 

attitudes, values are assumed to work as an organized and hierarchical system, which 

determines attitudes and behavior (e.g. Olson & Zanna, 1993). Attitudes investigated 

in this study represent for example aspects of place identity (Twigger-Ross & Uzzell, 

1996), feeling of threat through nature (Asquith & Kalland, 1997) or the importance of 

nature and landscape for everyday life. 

The study compares people living in Japan and Switzerland. As it is widely assumed, 

that both nations have a special relationship to (their) landscape and nature (e.g. 

Bruun & Kalland, 1995; Stremlow, 1998) whereas both countries differ much in 

aspects of their socio-cultural tradition and orientation. 

Besides learning more about the methods of cross-cultural research most important 

goals of the research stay in Japan were first to discuss the concepts of attitudes 

towards nature and landscape which this project focuses on and then to translate the 

German version of the questionnaire into Japanese.  

During the process of discussing these issues with researchers from the field of 

environmental and landscape studies (Forestry and Forest Research Institute, Kyoto; 

Graduate School of Systems and Information Engineering, University of Tsukuba; 

National Institute for Environmental Studies, Tsukuba) and psychology (Department 

of Education, Tamagawa University; Graduate School of Environmental Studies, 

Nagoya University) it emerged, that the general concept of landscape as it is used in 

German and therefore in the German version of the questionnaire does not exist 

correspondingly in the Japanese language. Landscape can be translated in different 

ways (e.g. “Fukei”, "Keshiki", “Keikan”), every translation representing a different 

concept of landscape. A general image of landscape as it exists for “nature” or 

“environment” seems not to exist . This means that new research questions emerged 

that first have to be answered before going on with the translation of the 

questionnaire: 1. Which concepts and images of landscape are represented by the 



different words for landscape in the Japanese language and which meanings do they 

have for Japanese people? 2. Do the Japanese really lack a general concept of 

landscape as they cannot express it in their mother tongue? 

To answer these questions semi-standardized interviews have been conducted with 

experts on landscape as well as persons who do not have a professional connection to 

environmental themes.  

A first analysis of the interviews shows that people can clearly distinguish between 

different types of landscape associated with the different words for landscape in 

Japanese. These landscape-types differ in the elements which constitute this 

landscape (e.g. just natural and rural elements versus more human made and also 

urban landscape elements) as well as in the relationship between the person (the self) 

and the landscape (e.g. interaction with a landscape versus a distant view on the 

landscape; attachment to and personal memories connected with the landscape). 

After finishing the analysis of the interviews the concept of the project will be adapted 

and one type of landscape represented by one of the possible Japanese words for 

landscape will be chosen to focus on. This is being a prerequisite to obtain equivalent 

versions of the questionnaire in both languages. After finishing the translation, data 

collection will be conducted in Zurich (Switzerland) and Tokyo, Kyoto and Nagoya 

(Japan). 200 students in each country will be surveyed. Researchers at respective 

universities already endorsed this.    

 

Asquith, P. & Kalland, A. (eds) (1997). Japanese Images of Nature. Cultural Perspectives. London: Curzon 

Press. 

Bruun O. and A. Kalland A.(eds) (1995). Asian Perceptions of Nature: A Critical Approach. London: Curzon 

Press.   

Olson, J. M. & Zanna M. P. (1993). Attitudes and attitude change. Annual Review of Psychology, 44, 

117-154. 

Stremlow, M. (1998). Die Alpen aus der Untersicht. Von der Verheissung der nahen Fremde zur Sportarena: 

Kontinuitaet und Wandel von Alpenbildern seit 1700. Bern: Haupt.  

Twigger-Ross, C. L. & Uzzell, D. L. (1996). Place and identity processes. Journal of Environmental 

Psychology, 16, 205-220.    
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1. Name: Sandro Leuchter （ID No.: SP04304） 

2. Current affiliation: MoDyS Research Group 

Center of Human-Machine-Systems, Technische Universität Berlin, Germany 

3. Research fields and specialties: 

□ Humanities    □ Social sciences   □ Mathematical and Physical Sciences    

□ Chemistry   ☒ Engineering Sciences   □ Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

☒ Interdisciplinary and Frontier Sciences 

4. Host institution: Cognitive Systems Engineering Laboratory  

Department of Quantum Engineering and Systems Science, The University of Tokyo 

5. Host researcher: 

Prof. Kazuo Furuta, Dr. Eng. 

6. Description of your current research 

Research in human-machine systems is concerned with the operation safety of technical 

systems. The main perspective is on human error which can be caused by the so called 

human factor or the organizational environment. The human factor – i.e. characteristics of 

human perception, information processing, timing capabilities and decision strategies – 

has to be taken into account in the development of human-machine systems. With this 

requirement in mind human-machine systems research is carried out to guide the design, 

analysis and evaluation of the human-machine interface and the degree of automation. 

The application of human performance models is currently a new approach for answering 

human factors related questions. Human performance models are computer simulations 

of aspects of the human characteristics that influence the operation of technical systems. 

In my research I am deploying methods coming from cognitive psychology and artificial 

intelligence to provide new tools for applied human performance modeling. I am using the 

cognitive architecture ACT-R/PM as the basis of computational simulation models. 

Although it already provides some useful constraints and human characteristics the 

complexity and dynamics of human-machine systems require some extensions. Case 

studies in en-route air traffic control and process control in chemical plants have guided 

the development of a new perception and software engineering oriented extension 

(“agimap”) and the conceptualization of a timing component (“timer”) for ACT-R/PM. 



7. Research implementation and results under the program (As much as possible, 
describe the contents and results of your research in a manner that is easily 
understandable to a non-specialist in your field.): 

 Title of your research plan: 

Human performance modeling applied in the nuclear power plant domain 

 

 Description of the research activities: 

I conducted a case study on the application of ACT-R/PM for human performance 

modeling. The focus was on the further development and deployment of the proposed 

extensions of the cognitive architecture ACT-R/PM for human performance modeling 

in human-machine systems engineering. After a review of research at the Cognitive 

Systems Engineering Lab we have chosen DURESS for the case study. DURESS is a 

microworld for studying human factors effects of interface design and automation. It 

is a synthetic task in a thermal-hydraulic process simulation environment and 

designed to be representative of complex human-machine systems. Prof. Furuta and 

Dr. Kanno used DURESS for investigating team interaction and created an inference 

engine for predicting task allocation within the team. The Java based DURESS 

microworld needed to be extended for my project. I developed a portable TCP/IP 

communication interface and adopted the Java Beans property pattern for the 

simulator. This made it feasible to connect simulator and communication layer 

according to the publisher/subscriber design pattern. It is now possible to connect 

multiple models or other clients to the DURESS microworld. 

The ACT-R/PM human performance model is based on an existing plan library which 

had been developed by a means-end task analysis. To incorporate the plans I have 

chosen a formalism suited for later generalization in other models (GOMS). To use it 

I developed a new ACT-R/PM layer for using such knowledge structures in a 

cognitively plausible way and transformed the library into a GOMS representation.  

Additionally I implemented the timer extension for ACT-R/PM. It allows human 

performance models to perceive the elapsed time compared to reference points in the 

past. This extension takes the simulated cognitive workload into account so it can 

come to erroneous duration estimations. It is also possible that reference points are 

confused or forgotten. I used the already existing agimap extension for perception 

and connected the human performance model and DURESS. This proved to be 

comparatively easy. Additional knowledge about team interaction made it possible to 

simulate team operation of DURESS. An evaluation of the resulting model is still to 

be done. It turned out that the existing data on DURESS operation is not suited for 



an evaluation of this model. It is planned to conduct comparative experiments with 

different DURESS interface variants in Berlin to test the agimap extension.   

As the theoretical part of my research I merged ideas of home and host research 

group and proposed a framework for adaptive automation in human-machine 

systems based on parallel operating human performance models. The internal state 

of the human performance simulations is taken to deduce operator workload which 

is in turn used to decide the appropriate level of automation to minimize human 

error. Some concepts of this framework had already been applied in a simulation 

based training system for air traffic control.  

I had the opportunity to present the methodology of human performance modeling 

based on ACT-R/PM and our new extensions to the Research Committee on 

Human-Machine Systems of the Atomic Energy Society of Japan and the proposed 

framework for adaptive automation in human-machine systems to the Cognitive 

Systems Engineering Group at their regular lab meeting. 

I could also visit and exchange ideas with human factors oriented research groups at 

the Central Research Institute of Electric Power Industry, the Research Institute for 

Electronic Navigation (air traffic control), the National Maritime Research Institute 

(ship navigation), and the Research Institute of Science and Technology for Society 

(nuclear power plant operation). 

8. Please add your comments (if any): 

The JSPS summer program was a very useful research experience for me. The case study 

will be a part of my doctoral dissertation and I would like to continue cooperation with 

research groups that I became acquainted with. 

9. (If any) Advisor’s remarks: 

Mr. Sandro Leuchter made a very good work during his stay at the University of Tokyo. In 

addition, students of our laboratory and Japanese researchers on process 

human-machine systems enjoyed valuable discussions and exchange of knowledge with 

him. Though the stay period was not long, it seems his stay was worthwhile for us as well 

as his thesis study. 
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1. Name: Silke Peters （ID No.: SP04305        ） 

2. Current affiliation: Institute of Physics, University of Greifswald, Germany 

 

3. Research fields and specialties: 

□ Humanities    □ Social sciences   X Mathematical and Physical Sciences    

□ Chemistry   □ Engineering Sciences   □ Biological Sciences 

 □ Agricultural Sciences    □ Medical, Dental and Pharmaceutical Sciences    

□ Interdisciplinary and Frontier Sciences 

4. Host institution: Research Institute for Applied Mechanics, Kyushu University, 

Kasuga, Kasuga Koen 6-1, 8168580 

5. Host researcher: Prof. Dr. Kohnosuke Sato, Prof. Dr. Kiichiro Uchino, and Prof. Dr. 

Sanae-I. Itoh 

6. Description of your current research 

Several industrial applications employ oxygen plasmas in surface treatment. Here the atomic 

oxygen is an important reaction partner in volume kinetics and responsible for many plasma-based 

surface processes, like oxidation or etching of polymer films. As a good approach to enhanced 

knowledge of plasma-surface interaction in a low-temperature oxygen plasmas, studies of 

spatial-temporal O-density distributions were performed by two-photon laser induced fluorescence 

spectroscopy (LIF).  As a main result a comprehensive similarity parameter was empirically found, 

describing the shape of the spatial O-atom density over a wide range of plasma parameters. This 

parameter is based on the O-atom production in the plasma bulk, diffusion transport and loss at the 

walls.  
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Description of the research activities: 

Natural plasmas like interstellar clouds and fire are common to everybody. All of 
them have one thing in common: the matter is (partially) ionized. Besides, many 
man-made plasma devices like neon lights and plasma displays are familiar to 
non-physicists Plasma display panels (PDP’s) are self-emissive flat displays that 
widely introduced into the market in the past few years. A PDP is essentially a matrix 
of submillimetre fluorescent lamps controlled by complex electronic drivers. Each 
pixel of a PDP is composed of three elementary discharges, emitting UV light, which 
is converted by phosphors in the three primary colours of visible light. In every cell 
the plasma is generated by a dielectric barrier discharge (DBD) [1].  

Although the PDP has been introduced into the market, there is still a large margin of 
improvement in luminous efficiency, mainly due to the low production rate of excited 
Xenon atoms in the discharge. Electrons in plasmas play an important role in 
excitation processes. By obtaining energy from the applied electric field of the 
discharge, the electrons induced inelastic collisions with neutrals, which determines 
the PDP efficiency. Therefore, in order to optimize the external discharge conditions 
and parameters, an advanced knowledge of the spatio-temporal distribution of 
electron density and temperature is highly recommended [2]. 

Laser-Thomson scattering (LTS) is a nonintrusive method to study electron 
properties in plasma devices. In the coherent regime, the scattered spectrum reflects 
the electron motion by Doppler broadening, that means the electron temperature Te, 
and the scattered intensity is proportional to the electron density ne [3]. 

Due to the small extension of micro-discharge plasmas (about 0.2 mm) the scattering 
volume becomes less, which results in very small Thomson scattering intensities. 
Normally PDP`s operates at high pressures. In this case neutral and ion density is 
high and a strong signal generated by Rayleigh scattering at the bounded electrons 
appears. Additional it is not possible to avoid scattering of the incoming laser light at 
the electrode surface and the walls of the discharge chamber. An important factor in 
LTS measurements is the reduction of stray laser light and Rayleigh scattering signal 
centered at the laser wavelength In order to overcome these difficulties, the method of 
photon counting, and a special triple-grating spectrometer (TGS) having a stray light 
rejection of 108, have been used. To suppress the Rayleigh spectrum the signal was 
blocked inside the TGS after the first grating. 

A well known universal phenomenon in ac PDP discharges are striations, which have 
been observed experimentally for several electrode configurations and discharge 
environments [4]. They appear only at the anode side of the PDP discharge. Kinetic 
simulation of real discharge cell reproduced well defined plasma density humps near 
the anode side. The formation of these density humps were attributed to the creation 
of multiple-layer potential distribution near to the anode region due to the wall 
charges, accumulated on the dielectric layer covering the anode surface [5]. Although 
simulations showed comparable striations above the anode region, the formation 
mechanism has not been fully understood up to now [1].  Especially, experimental 
investigations of the spatio-temporal distribution of the plasma parameters ne and Te 
have not been reported yet. In this report first results are presented of qualitative 
electron density behavior along the anode side of the PDP like micro-discharge. 

 



Experimental setup 

The experimental setup is shown in Fig. 1, and was similar to [2]. A Ne-Ar (5-10%) 
gas mixture was used pressure range of 100-200 Torr. Alternating voltage pulses 
with a square waveform were applied between the electrodes at a frequency of 20 kHz 
with a duty ratio of 1. The peak value of the applied pulse voltage was 220V-240 V. 

 Since the electrode structure of the real PDP cell is not suitable for performing LTS 
measurements, an electrode structure, more suitable for the experiments, was 
designed. Sustain electrodes are built up on a glass substrate, covered by a 
transparent dielectric layer; the thickness of the dielectric layer is about 0.02 mm. 
The dielectric surface is coated by a protective layer, which has a high secondary 
elctron emission coefficient. The electrode had a length of 50 mm and a width of 
1mm, which allows to approach the laser beam up to 0.06 mm to the electrode 
surface. Wider electrodes may result in touching the substrate edges by the laser 
beam. This would damage the electrode material and induce an intensive of stray 
light signal.  

  

The laser light at a wavelength of 532 nm, was produced by frequency doubling of the 
fundamental of a Nd:YAG laser (repetition rate of 10 Hz, and a pulse width of 6 ns). 
The laser was triggered externally to synchronize the laser timing with the temporal 
evolution of the discharge. The focused beam had a diameter of about 0.05 mm and 
could be approached to a minimum height of Z = 0.06 mm above the surface of 
electrode-substrate.    
 

  

Fig.1.  Experimental setup of the LTS measurements in a PDP micro-discharge. 

 

The scattered light was observed perpendicular to the laser beam at a magnification 
of two. The collected light passed through the TGS and was detected by a 
photomultiplier. To follow the spatio-temporal behavior of the striations 
measurements were performed in a range of 0.5 mm along the anode under different 
experimental conditions. 

 

Results 

A typical Thomson scattering spectrum is shown in Figure 2a. In Figure 2b Thomson 
scattering intensities are plotted in the ordinate in logarithmic scale against (∆λ) 2, 
the square of the differential wavelength from the laser wavelength, the latter being 
proportional to the electron energy. From the straight line of the Thomson spectrum, 
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the electron energy distribution function (EEDF) was concluded to be Maxwellian. 
The electron temperature could be determined to 1.6 eV and the electron density was 
found to 2.3 10-19 m-3, which was in good agreement with previous investigations [2]. 
A suitable working point for measurements was found at a height of 150 µm in front 
of the electrode and at 300 ns after increasing discharge voltage. 

  

Thomson spectrum was taken into account. Figure 3 compare the
distribution of the LTS measurements with results of 2-dimensional optical
spectroscopy at a pressure of 100 Torr, NeAr(5,2%). Both graphs sho
discriminable maxima.  
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6. Description of your current research 

The focus of my PhD studies is the analysis and prediction of protein function from 

sequence and structural information. Central to my work is the organization of proteins 

into domains, which are conserved in sequence and structure and represent the smallest 

functional unit of a protein. In the past, I have been working on the effect of evolution on 

protein function and I tried to link my approaches to study the behavior of amino acids 

sites involved in protein-protein interactions with the goal of predicting interaction sites. 

Together with Professor Toh I studied a different facet of protein-protein interactions that 

is able to predict interacting partners in contrast to amino acid positions involved in the 

interaction. This approach is closely related to my previous work in Germany, since it is 

based on conserved sequence signatures. These signatures can resemble protein domains, 

but also describe smaller conserved elements in proteins. It has been shown before, that 

sequence signatures can be used to predict intracellular interactions. Our project aimed 

for modifying this method to predict extracellular domains interacting between species. 
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