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Research Topics 
・ Interaction of materials with ultrashort pulsed laser light
・Fabrication of organic nonlinear optical (NLO) crystals
・Development of a novel NLO polymer
・Fabrication of optical waveguides of organic materials
Research Seeds 

 Ultrashort pulsed laser light irradiation on materials engenders the occurrence of 
various nonlinear optical processes and simultaneous emission of X-rays from 
materials. Because characteristic X-rays contain information related to elements 
contained in the materials, simple elemental analysis is possible. Using this method, 
we except to develop simple and inexpensive detection methods for elements of 
foods, leaves of trees, and various materials. 

Fabrication of organic nonlinear optical (NLO) crystal 
Organic nonlinear optical materials, which have attracted much attention because of their 
superior NLO properties and ultra-fast response, are promising materials for optical 
information processing. Actually, DAST crystal, the most popular organic nonlinear optical 
crystal, is often used for electro-optical switching and terahertz generation. These 
research themes are the design of novel DAST derivatives and development of a method 
of growing single crystals with few defects. 

 Developing a novel NLO polymer 
Polymer materials are excellent for mass production of optical circuits because wet 
processing is useful for thin film fabrication. In NLO polymer materials, the NLO 
chromophores in the polymer are expected to have a non-centrosymmetric orientation. 
Therefore, the NLO chromophores that bond or disperse to the polymer are oriented by an 
electric field. To retain the non-centrosymmetric orientation, the polymer structure and the 
chromophore structure have been improved. 

 Fabrication of optical waveguide of organic materials 
The optical waveguide of inorganic materials is produced using a multistep process 
incorporating photolithography and reactive ion etching. 
Fine structure fabrication technology has been developed according to the mold 
replication process, by which the features of solubility and plasticity of polymer were 
enhanced. 

Related Technology 
・Ultrashort pulsed laser beam irradiation
・Crystal growth technique for organic materials
・Synthesis of organic NLO polymers
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Ultrashort pulsed laser light irradiation on the materials leads to occurrence the various
nonlinear optical processes and simultaneously emission X-ray from materials. Since
characteristic X-ray contains information on elements contained in the materials, simple
elemental analysis is possible. Utilizing this method, we will develop a simple and 
inexpensive detection method for elements contained in foods, leaves of trees and various
materials. 

Fabrication of organic nonlinear optical (NLO) crystal
Organic nonlinear optical materials, which have attracted much attention because of their
superior NLO properties and ultra-fast response, are promising materials for optical 
information processing. Actually, DAST crystal, the most popular organic nonlinear optical 
crystal, is often used for electro-optical switching and terahertz generation. These
research themes are the design of novel DAST derivatives and development of a method
of growing single crystals with few defects. 

Developing a novel NLO polymer
Polymer materials are excellent for the mass production of optical circuits because wet
processing is useful for thin film fabrication. In NLO polymer materials, the NLO 
chromophores in the polymer are expected to have a non-centrosymmetric orientation.
Therefore, the NLO chromophores that bond or disperse to the polymer are oriented by an
electric field. To retain the non-centrosymmetric orientation, the polymer structure and the
chromophore structure have been improved.

Fabrication of optical waveguide of organic materials 
The optical waveguide of inorganic materials is produced in amultistep process using 
photolithography and reactive ion etching.
A fine structure fabrication technology has been developed according to the mold
replication process, by which the features of solubility and plasticity of polymer were
enhanced.

Related Technology
・Ultrashort pulsed laser beam irradiation 
・Crystal growth technique for organic materials 
・Synthesis of organic NLO polymers
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Research Topics 
・Vocabulary size of KOSEN students
・Effectiveness of extensive reading
・Effectiveness of reading English texts aloud
Research Seeds 
・Development of Effective Vocabulary Learning Tasks

roles as engineers with a global perspective. One important skill they need is 
communicative competence of English. Based on Wesche and Paribakht (2000), I 
developed some English vocabulary learning tasks that are useful in classrooms and 
measured their effectiveness. Students’ responses to those tasks were positive, but 
further analysis must be done to evaluate tasks that support students’ 
vocabulary learning. 

In the age of a globalized economy, KOSEN graduates are expected to play active

During the past three years, we 
measured the English vocabulary 
size of our students, which 
revealed that they learned more than 
300 words a year during their first three 
years, but their progress slowed in their 
4th and 5th years. The vocabulary of  half 
of the 4th year students shrank. 
Therefore, some means of developing 
effective vocabulary learning tasks must 
be found for higher grade students.  

Fig. 1 Vocabulary Size Growth in a Year. 
・Research on Words KOSEN Students Should Know

KOSEN students must know vocabulary used in their respective research fields such
as information technology, electronics, and mechatronics. They must also earn high 
scores on the TOEIC ® test to demonstrate their English proficiency. The range 
of vocabulary they should learn is quite wide, but the amount of time they can 
spend studying English is limited. Therefore, for efficient study, we must elucidaate 
what words they should know and compile appropriate word list. 

Related Technology 
・How to learn English through extensive reading
・ Instructions for taking the TOEIC® assessment
・How to learn English vocabulary effectively

Pedagogy
Pedagogy

－　17　－


