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MEAN FIELD THEORY AND THE 1/N EXPANSION IN
POLYMER PHYSICS

Wen-wu Li ', Dong Qiu ', Xing-hua Zhang’
(" State Key Laboratory of Polymer Physics and Chemistry, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)
(* School of Science, Beijing Jiaotong University, Beijing 100044 )

Abstract The 1/N expansion,as a rigorous basis of the Mean Field Theory ( MFT) ,is discussed in several
typical polymer systems. It shows that MFT can be applied well in polymer physics only if the system has
certain symmetries. In neutral polymer solutions, MFT is suitable for concentrated solutions and melts,in which
N is no less than six,but not suitable for dilute and very dilute solutions whose N is less than six. Moreover,
MEFT is a good description in polyelectrolyte solutions if the polymer chains are very weakly-charged. However,
for the case of strongly-charged systems, MFT is no longer the right way due to the low symmetries of the
system , then maybe the scaling theory will be a good choice.

Keywords Mean field theory, 1/N Expansion, Symmetry, Polymer physics



