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ABSTRACT

In this thesis, I study and introduce the transport-based method introduced
by Prof. Serfaty, which is used for obtaining the free energy expansion of Gaussian
fluctuation of Coulmob gas in [11] in 2020. Then I make use of it to establish the
moderate deviation principle for Gaussian fluctuation of d-dimensional Coulomb
gases with d > 2.

The main ingredient is to calculate the order of error terms stemmed from
the difference between original Laplace transformation of Gaussian fluctuation and
the one transported by the chosen measure. Then we can get the estimation with
exponential bound. After applying the Gartner—Ellis theorem in [4], we can obtain
the moderate deviation of the Gaussian fluctuation.

Meanwhile, I also give the speed of normal approximation of Gaussian fluctu-
ation of 2-dimensional Coulomb gases.

Key words: Coulomb Gas; Transport-based Method; Gaussian Fluctuations; Mod-

erate Deviation
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