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Tohoku was once a lively land of mathematical research. Therefore, extremely 
valuable materials related to mathematics have been left in various places in 
Tohoku. In particular, Tohoku University Library has more than 12,000 mathematical 
materials. It is said to be the largest such repository in the country. Although 
cataloging by titles has been done, however, verification of their contents has been 
done only slightly: there are many undisplayed books. In addition, no concept existed of 
copyright in the publishing culture of the Edo period. Many similar books that imitated 
pirated copies and titles were issued for the propagation of books with excellent 
contents. Therefore, even if the title is the same, some books have different contents. 
Conversely, books with different titles exist even if the contents are the same. The 
actual quantity and contents of undecoded books on mathematics in Japan remain 
unknown. 

When studying old Japanese mathematics, it is difficult for mathematicians to interpret 
the old books. For historians, mathematics is difficult. For this reason, the number 
of experts is in the country remains limited. Despite acknowledging their academic 
value, the current situation is that the decryption of new documents has not progressed 
much. Nevertheless, our school has teachers with expert knowledge related to the 
necessary subjects; moreover, Tohoku University Library is in the vicinity. This research 
is conducted in association with Associate Professor Akiko Tokutake and Associate 
Professor Madoka Nakayama of our school. Tokutake, who was working on interpreting 
old books of mathematics from the school days, is in charge of deciphering the old 
book. Nakayama and Tanigaki are in charge of deciphering and analyzing 
mathematics and verifying their academic and mathematical values. 

Related Technology 
・Elementary arithmetic
・Survey technology
・Science history of Miyagi prefecture
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Tohoku was once a lively land of mathematical research. Therefore, precious materials
on mathematics are left in various places in Tohoku. In particular, Tohoku University
Library has more than 12000 mathematical materials, it is said to be the largest in the
country. Although cataloging by titles has been done, however, verification of contents
has hardly been done, and there are many undisplayed books. Also, there was no concept
of copyright in the publishing culture of the Edo period. Many similar books that imitated
pirated copies and titles were issued for the purpose of spreading books with excellent 
content. Therefore, even if the title is the same, there are books with different contents.
Conversely, there are books with different titles even if the contents are the same. The
actual quantity and contents of undecoded books on mathematics in Japan are unknown.

When studying Japanese old mathematics, it is difficult for mathematicians to interpret 
old books, and for historians mathematics is difficult. For this reason, the number of
experts is limited in the country, and despite acknowledging academic value, the current
situation is that the decryption of new documents has not progressed quite a bit. However,
our school has teachers with expert knowledge on both, and Tohoku University Library is
in the vicinity. This research is carried out in association with Associate Professor Akiko 
Tokutake and Associate Professor Madoka Nakayama of our school. Tokutake, who was 
working on interpreting old books of mathematics from the school days, is in charge of
deciphering the old book. Nakayama and Tanigaki are in charge of deciphering and
analyzing mathematics and verifying academic and mathematical values.
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Research Topics 
・Preparation of organic molecular thin film; treatment and evaluation of orientation
・Preparation and characterization of transparent conductive film
・Polarized ultraviolet, visible, infrared absorption spectroscopy and Raman spectroscopy

Research Seeds 
In flat panel displays (FPDs) and the like, thin films using various functional materials are 
applied. Such films include liquid crystal molecule thin films, transparent conductive 
films, alignment films, and polarizing films. Those have been mentioned, and various 
research results have been reported respectively. Nevertheless, despite many reports 
on the physical properties of individual functional materials, few cases exist of 
individual functional materials evaluated by measuring dynamic characteristics by 
model FPD (Fig. 1 and 2). In this laboratory, we developed functions by expressing 
functions and controlling functions by controlling morphology of organic and 
inorganic functional materials, developing functional materials applicable to FPD and 
the like, creating motion models, and evaluating the operating characteristics of model 
FPD. We are working to verify the performance of organic and inorganic functional 
materials. 

Fig. 1 Measurement arrangement.       Fig. 2 Measurement result example. 
In this laboratory, spin coating is carried out using a self-made spin coater in a small scale 
clean room located in the department to which it belongs; a low-temperature sintering 
process is carried out with a dry oven disposed in the same room. To fabricate of the 
t ransparent conduct ive f i lm, an RF magnetron sputter ing apparatus is arranged in 
the  depar tment  where  i t  i s  used.  To eva luate  the  charac ter is t i cs  o f  the  th in  f i lm 
produced, var ious spectroscopic analyzers such as polar ized FT-IR ( transmission, 
ATR,   d i f fuse  re f lec t ion) ,   UV-V is  (doub le  beam,   t ransmiss ion ,   re f lec t ion)  and  
portable Raman,  XGT,  d ig i ta l  mult imeter,   and LCR meter.   For evaluat ion of  the 
d y n a m i c  c h a r a c t e r i s t i c s  o f  t h e  m o d e l  F P D ,   w e  u s e d  a  s e l f - m a d e  m e a s u r i n g  
system wi th a combinat ion of  a laser  l ight  source,   var ious polar izers,   a funct ion 
genera to r  and  a  DC power  sou rce ,  a  h igh -speed  /  h igh  sens i t i v i t y  pho tomet r i c  
e lement,  1 GHz band digi ta l  osci l loscope, etc.  We also use polar iz ing microscope 
located in the laboratory to observe the anisotropy of liquid crystal molecules and so on. 
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