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St,arted on:  3-May-2020
Completed on:  14-May-2020

These  notes  are  consequence  of  my  self study;  and  are  mostly  inspired  from
David Kubiznak lectures on Statistical  Physics.  These notes also includes Sta-
tistical Field Theory, and can be effectively regarded as a book on Advanced Statis-
tical Physics.  There is also a supplementary book titled Problems  8c  Solutions
in Statistical Physics written by me for the present book which contains tutori-
als, exercises and their solution which should be read in parallel with these notes.

1 Review  of Thermodynamics:   Thermodynami-c  Laws,  Tern- 1-12

perature, Energy, Heat, Entropy
2 Basics of Statistical Physics:  Liouville's Equation, Gibbs Dis- 13-24

tribution, Ensembles
3 Thermodynamic Approa,ch to Phase TTansitions:  Ideal Gas, 25-34

Van der Waals Fluid, Reentrant PT, Gravitational Meissner
Effect

4 Ising Model,  Order Parameter,  Mean Field Theory,  Critical 35-44

Exponent Beta
5 Critical Exponents,  Landau's theory,  Hubbard-Stratonovich 45-54

TTansformation
6 Spin-Spin     Correlation     Function,      Correlation     Length, 55-66

Landau-Ginsburg Functional
7 Wilsonian  Renormalization  1:   Basic  idea:   Integration  over 67-82

Fast Modes, Flowing Couplings
8 Wilsonian  Renormalization  2:   Explicit  calculation:   Cumu- 83-96

lant expansion, RG equations
9 Wilsonian   Renormalization   3:     Triumph:     Wilson-Fisher 97-108

Fixed Point,  Critical Exponents
10 Vector Model, Goldsto`ne Modes, CMW Theorem and Lower 109-120121-132131-138139-148149-166

Critical Dimension
u Near d=2, Vortices,  Kosterlitz-Thoules Phase Transition
12 Monte  Carlo  Methods,   Sampling,   Markov  Chain,   Single-

Spin-Flip Metropolis Algorithm
13 Equilibration & Measurement, Monte Carlo for the 2d Ising

Mo`del,  Finite-Size Scaling
14 Black Hole Thermodynamics, Hawking-Page TTansition
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