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ZED B - 2 Objectives and Outline of the Course
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& | Inthis lecture, the fundamentals of statistical mechanics, which connects the macroscopic thermodynamics and microscopic
guantum mechanics. First, statistical mechanics are classified into three categories: mostly independent micro canonical
ensembles, canonical ensemble whose energy varies depending on the interaction between particles, and grand canonical
ensemble whose energy as well as the number of particles varies, and their statistical properties are discussed. For each
statistical ensemble, the partition function is derived from the most probable distribution and the relationship with
thermodynamic variables is clarified. Finally, the statistical mechanics of quantum-mechanical particles will be discussed,
and the distribution functions of Fermi and Bose statistics are derived.
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I | Explain the classification of statistical ensemble.
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Derive the partition function from the most probable distribution.

Understand Boltzmann's principle.

Derive thermodynamic physical quantities from partition functions.

Understand the classification of quantum statistics and be able to derive the distribution functions of Fermi and Bose
statistics.

B ZEDERME O EE# / Fulfillment of Course Goals (JABEE B8:&HRIE D )
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B

Can understand the physical concepts explained in the lectures and their mathematical description methods, and apply them
to the solution of specific problems.

Can understand the physical concepts explained in the lectures and can understand how to describe them mathematically.
Can understand the physical concepts explained in the lectures, but cannot understand how to describe them mathematically.

Cannot understand the physical concepts explained in the lectures.

REHBEIER Course Plan

No. IEH Topics AA Content
1 H | MEtHhZEOBEA EEOBMZEDGRA, MFAYEBEFEFIEE. HEH. VEEOEFATHERETH, T
LT =L FRGR. EEEXRORE, RILY <Y 0RE
% | Introduction of  statistical | Introduction of this course, Importance of statistical mechanics, Phase space,
mechanics Ensemble average and moving average of physical quantities, Ergodic hypothesis,
Principle of equal a priori probabilities, Boltzmann's principle
2 B | NEXEER BAREEN, NEEEFOAHEY, HEREH. BNHFLOLE
% | Microcanonical ensemble Maximum probability distribution, Distribution function of microcanonical ensemble,
Partition function, Comparison with thermodynamics
3 H | MNEEEFOLHA RYURT IRyt AR, I LD
% | Application of microcanonical | Maxwell-Boltzmann distribution, System of two states, Elasticity of Gum
ensemble
4 B | E#&H HBR. ~NIVLARILVY RRICK 2IEESHRBEROBE, MESEOHFE, F7RD/T
N7
Z | Canonical ensemble Thermal reservoir, Derivation of distribution function of canonical ensemble by
Helmholtz representation, Expectation value of physical quantities, Gibbs paradox
5 B | EEEHOICHE KIEEEH BESEODEREH, TRLF—0ESE, KEEEF, AHAEHK
% | Application of  canonical | Application of canonical ensemble and grand canonical ensemble
ensemble and grand canonical
ensemble
6 H | EFHEH0F| EFHZOEZ. EFHRHOER. XYUDRE, 7z INFER—-NF
% | Quantum statistical | Review of quantum physics, Basic concept of quantum statistical mechanics, Pauli
mechanics | exclusion principle, Fermions and Bosons
7 B | EFHEtHEI BEFRODEEM. 7 I-TA TV INHER—X-TA V2840
Z | Quantum statistical | Partition function of quantum mechanics, Fermi-Dirac distribution and Bose-Einstein
mechanics |l distribution
8 B | THAEER TEHAGER
% | Term-end examination Term-end examination
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Mini test will be assigned after each lecture and must be submitted by the due date.

b

B | YA oofhReBEthe(EREE) FE=M. s B08%)

Z | (Japanese) Thermodynamics and statistical mechanics from Zero (Iwanami) (Miki Wadati, Kiyoshi Sogo, Tetsuo Deguchi)

B | EERENT X FORIEICEL 2,
= | The score will be evaluated by submitted mini test and the term-end examination.
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