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Control of Birefringence Using Alternating Copolymers

Thesis Summary

The number of cameras used in smartphones, sensors for cars, etc., is increasing year by year.
Optical polymers are used in camera lenses because they are lighter and easier to mold compared to
glass materials. However, controlling birefringence, which is the anisotropy of refractive index, is
required. Birefringence causes changes in the polarization state of transmitted light. When an
optical polymer with birefringence is used in a lens, different refractive indices occur depending on
the direction of light vibration, leading to image blurring and decreased sensor accuracy. Research
has been conducted to eliminate birefringence, mostly focusing on optical polymers using random
copolymerization methods. This study aims to clarify the birefringence and various properties of
alternating copolymers, rather than random copolymers that have been previously studied, and
design zero-zero-birefringence polymers based on the results obtained.

Chapter 1 summarizes the background and previous studies.

Chapter 2 discusses birefringence, heat resistance, and polymer synthesis methods, specifically
focusing on alternating copolymerization, and comparing it with random copolymerization.

Chapter 3 describes methods for eliminating birefringence that have been demonstrated so far, as
well as the design method for conventional zero-zero-birefringence polymers proposed previously.

Chapter 4 analyzes the birefringence characteristics, optical properties, and glass transition
temperature of copolymers synthesized using N-substituted maleimide with alkyl substituents in
alternating copolymers with vinyl monomers.

Chapter 5 selects vinyl monomers for the evaluation of birefringence properties of N-substituted
maleimides with phenyl-based substituents. Copolymers with the selected monomers are
synthesized, and synthesis studies and birefringence evaluations based on the substituent structures
are conducted.

Chapter 6 designs zero-zero-birefringence polymers based on the obtained result, synthesizes
them, and evaluates whether they meet the birefringence properties and performance as optical
polymers in practice. A polymer that achieves zero-zero-birefringence is synthesized in copolymers
of N-substituted maleimide and styrene as a vinyl monomer, demonstrating zero birefringence
temperature dependence.

Chapter 7 is the conclusion, summarizing the achievements of this study.




