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Through collection and analysis of information on materials research trends, now I have interests in 
"material design" and also "interface research". For the establishment of the material design technique and 
the new collaborative and comprehensive research on interface, I propose a new concept "Geometrical 
Interface Engineering (GIE)" as a result of discussions with several researchers. GIE is defmed as the 
technology which controls geometric turbulence in the interface in time/spatially and it improves 
characteristics and functions of materials (system). This paper also refers to a proposal for a new r~search 
style considered to be suitable for the promotion of GIE. 
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1. INTRODUCTION 

Although I recognize how fragile conclusions drawn 
from interviews, questionnaires, and discussions tend to 
be, most materials researchers would readily agree that 
there are some big trends in materials research. In this 
paper, the importance of the comprehensive interface 
research which aimed at the material design is pointed 
out by paying attention to 4 trends mentioned later. 

Moreover, a new concept "Geometrical Interface 
Engineering (GIE)" is proposed for promoting 
collaborative research on interface by researchers who 
have different backgrounds, and a new research style for 
GIE is also considered. 

2. FOUR BIG TRENDS lN MATERIALS RESEARCH 

Here I introduce 4 big trends in materials research as 
conclusions drawn from interviews, questionnaires, and 
discussions with experts. 

Firstly, Figure 1 expresses signs that the mainstream of 
materials research is shifting from element study 
(single-phase/single-material study) to materials system 
study (multi-phase/multi-material study) in order to meet 
the demand of requested characteristics and functions. 
[1] Figure 2 shows that the research which creates 
materials (system) equipped with advanced 
characteristics and functions (such as composite 
characteristics, the recognition/selection abilities of 
specific materials (sensor functions), stimulus responses, 
self-restoration abilities, etc.) with combination of 
various materials is progressing. 

Secondly, Figure 3 shows that expeditious 
development of new materials/devices are required in 
society (3E problems: Environmental, Economic, and 
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Energy problems). [2] 

Fig. I Trend (1 ): From element study to materials system 
study 

Fig.2 Various combinations of materials enable 
materials (system) to realize advanced characteristics 
and functions 

Thirdly, Figure 4 shows that the concern about soft 
materials, such as polymer gels, conductive polymers, 
piezo polymers, and liquid crystal elastomers, have been 
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relatively mr'rf'~<m 
metals and 

ro1nn~r""i to hard materials, such as 

Fig.3 Trend 
materials/devices 

which 

of new 

Fig.4 Trend 
concern 

Soft materials with increasing relative 

Fourthly, 5 shows that the extension of the 
application range of 
processing 
we can get not films but also 
three-dimensional structures, curved/flexible thin films, 
straight lines, and quantum 

Fig.5 Trend The extension of the application range 
of micro-structure and processing techniques 

3. THE NECESSITY FOR THE INTERFACE 
RESEARCH WHICH AIMS AT THE MATERJAL 
DESIGN 

I think that we need to get out of "the material 
based on trial and error" for 

demands of trend and in the long run. It seems 
natural to examine an establishment 
rational material as one of the 
promising researches that fills the demand of trend 
and 

Then, what will be needed to establish the material 
technique'.> 

Collaborative research on the interface 
researchers with different he~.r·.~cc'rr" 
At present, the 
theory is applied to the on properties in the 
inorganic/organic interface. Cf. trend 
Research on each interface composition element. 
Compared with the silicon technology which 
supports the modern electronics it can be 
said that about 
themselVeS iS in a nP'ITPIDniTIU 

Research on controlling of "'"''·"n"trtr 

turbulence in the interface in time I spatially. 
nano-printing, etc. Cf trend 

Considering these points I think that the 
comprehensive interface research is necessary for 
establishing the material technique. 

4. A PROPOSAL OF GEOMETRICAL INTERFACE 
ENGINEERING 

Then, how should "comprehensive interface research" 
be promoted? What should we cany out for involving in 
researchers who have different backgrounds and 
promoting the comprehensive interface research? 

I propose Geometrical Interface Engineering (GIE) to 
reply to these questions. GIE is defined as the 
technology which controls geometric turbulence in the 
interface in time I spatially. GIE improves characteristics 
and functions of materials 

For example, it assumes that GIE deals with the 
relationship between interface energy and interface 
structure; dimension of interface and 
characteristics/functions; boundary junction angle 
and characteristics/functions; molecular orientation and 
characteristics/functions; roughness of junction planes 
and characteristics/functions; curvature and 
characteristics/functions; interface decoration patterns 
and characteristics/functions; dispersion state in fluidity 
material and characteristics/functions and etc. 

For the establishment of the material design technique, 
researchers in dissimilar fields gather under the common 
concept (geometry) and the new collaborative research 
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on the interface will be constructed. (Fig.6) 

Magnetic engineering \ engineering 

Electne>J 'enJlUI·, eenn;; Chemical engineering 

Fig.6 Geometrical Interface Engineering 

5. RESEARCH MANAGEMENT STYLE FOR GIE 

It is necessary for GIE to transversely and 
simultaneously examine splitting fields. Therefore, we 
need to change the conventional research managing style 
to the research managing style united with the feature of 
GIE. 

The conventional research has been a "knowledge 
intensiveness and integration research". In this style of 
research, limited numbers of researchers monopolize the 
information (raw data of experiments, know-how, etc.) 
which is not known only by reading the paper currently 
published. 

Unlike the above, "knowledge joint ownership and 
collaboration research" is proposed as a new research 
style in consideration of the feature of GIE. In this 
style of research, new knowledge is created and is 
accumulated with the collaboration among many and 
unspecified researchers who widely open and share the 
information on all the stages acquired through repetition 
of mutual study spontaneously and affect each other. [4], 
[5] 

When the research managing method suitable for GIE 
is adopted, the problem on research promotion still 
remains. A really creative part in research activities is 
not produced by a team, but by a certain individual brain. 
Therefore, the clarification of role/responsibility of 
leadership/management in research activities is 
important. (Who takes "leadership" in what kind of case, 
or how should we "manage" I make use of new 
knowledge for other research activities?) We may have 
to establish a new methodology through trial and error. 

6. DISCUSSIONS 

However GIE is proposed as a means to promote the 
comprehensive interface research, there are many points 
which must be solved. 

(Ex.l) Each research on individual interface is 
recognized important. Then, what kind of 

meanings/advantages are there in the 
comprehensive interface research? 

(Ex.2) Is the viewpoint of GIE really effective for the 
promotion of the establishment of the material 
design technique? 

(Ex.3) Are there any problems in coordinating the 
comprehensive interface research based on 
"geometry"? 

After reminding of big trends in materials research, 
fresh values and meanings are given to the traditional 
interface research by this paper. I will be glad if the 
proposal of GIE become any help to the people 
concerned. 
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