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Nonrenormalizable theories contain infinitely many free parameters. Considering
these theories in terms of the Wilsonian renormalization group (RG), the author
suggests a method called “maximal locality method” to give more predictive power
to these theories. The basic assumption is the existence of the maximal ultraviolet
cutoff in a cutoff theory, and we require that the theory be so fine-tuned as to
reach the maximal cutoff. The theory so optimized, behaves as a local continuum

theory as much as possible.

In this thesis we considered higher dimensional scalar theories with compactified
or uncompactified extra dimension, and apply this method to these theories. So we
find that at least in a certain approximation to the Wilsonian RG, this requirement
enable us to make unique predictions in the infrared regime in terms of a finite
number of independent parameters. And if we assume that uncompactified D-

_ dimensional theory is the low-energy effective theory of compactified (D + 1)-
dimensional theory, the predictions from both theories should agree with each
other low energies. In this work, we find that this consistency requirement can
strongly constrain the compactification scale R~1.
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50 x Ag 5 + 1-dim. theory
R'2<{ 50xAgr for { 6+ 1-dim. theory (13)
100 x Ag 7+ 1-dim. theory
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FERLHRTH D, . T LT OLEDRKD Running time % T 5 &,
T{7RY ~ 2.3, Tmax~3.8 for 4+ l-dim. theory (14)
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4.6 1.15 7 + 1-dim. theory
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