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In this thesis, it has been studied and repeated C. Best and A. Schafer's work on the

application Ibf wavelet 1o the Gaussian model and the Landau-Ginzburg model. The fields 6f the
| Gaussian 'm'pdci are expanded in wavelet representation and with the flucuation strengths of wavelet
coefficients ias variational parameter, ihe free energy of. the model in Gaussia.n ensemble is minimized
analytlcally We then numerically recalculate the fluctuation strengths of wavelet coefficients and thus the
correlation funcuon The result confirms that wavelets provide a reasonable description of the <critical

phcnomcna Iwnh only a small number of variational parameters, which is the same as the applicaiton of

wavelet in dther fields.

In Landau-Ginzburg model, by analytic approximation, it is shown how the phase-transition

is represcnt#d in wavelet space and how critical exponents can be computed from the wavelet expansion.
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INTRODUCTION AND SCOPE OF THESIS

The success of wavelet transform (Daubechies, 1988, Chui, 1992, M.B.
Ruskai et al., 1992, Press et al., 1992, Meyer, 1993) in analyzing complex signals
has indicated that they can be applied to field theories and other lattice systems.
Their scaling properties and good time-frequency localization make them a practical
tool iq case that both the ordinary representation and the Fourier transform poorly
represent the impéﬁant features of the signal.

There are many applications of wavelet transform in theoretical models
(Greiner et al., preprint HEPHY-PUB 568/93, Best and Schafer, hep-lat/9311031
and hep-1at/9402012, Halliday and Suranyi, hep-1at/9407010). Because wavelet
analysis is very similar to the block spin or real space renormalization of statistical
field theory, then it may be a possible candidate for renormalization group that
could be more efficient both in term of how accurate physical process are depicted

and how much numerical work is necessary to calculate the renormalization group

| flow. This thesis has r=viewed Best and Schafer s work (hep-1at/9311031) which is

so compact in their paper. The objective of this work is to investigate the
descriptions of statistical field theory using Daubechies wavelet. In Chapter ],

we review some useful concepts of wavelet theory and wavelet's development. In
Chapter II, we review how to generate wavelet and use wavelet in one and two
dimensions. - The theories of phase transition and critical phenomena are reviewed.
in Chapter 11 and"tl.ie Renormalization group theory are reviewed in Chapter IV, In
Chapter VI, we review the definition and the method to study the statistical field
theory. The numerical result of wavelét theory in Gaussian model,. aﬁﬁll);tic‘

approximate solution of Landau-Ginzburg model and renormalization group in



wavelet space are represented in Chapter VI and the discussion and conclusion are

presented in Chapter VII




	Cover (Thai)�������������������
	Cover (English)����������������������
	Accepted���������������
	Abstract (English)�������������������������
	Abstract (Thai)����������������������
	Acknowledgements�����������������������
	Contents���������������

