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BEDBHK - 12 /Objectives and Outline of the Course

S|

S B EOYEOREEZ TR 2MAANZOERICOVWTHEERT 5,

E

This course offers an introduction to statistical thermophysics that describes the properties of matter such as gases and
solids.

b

DEEBZ /Learning Objectives

S|

XU RAT LV ORESTHANCOVWTERES 5,
RIMBEEIC D WTEBET 5,

h/) ZALVEBRIZOWTERET 3,
DEEHICOWTERT S,
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Understand the Maxwell velocity distribution.
Understand the phase space.

Understand the canonical emsamble.
Understand the partition function.
Understand the partition function.
Understand the Boltzmann's equation.

Understand the Einstein model for the heat capacity of solids.
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| Understand the Debye model for the heat capacity of solids.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | #F0on%H BRBICBALAD ONERERTFOMNBODHEOFHE, wOHE, HE. BEREICOW
TEEAT %,
%= | molecular distribution To introduce students to the positional distribution of gaseous molecules confined in
a container, its average value, fluctuation, variance and standard deviation.
2 H | BKEEXOSH Lagrange OEREFEHRICOWVWTERAT 3,
=z | distribution of the maximum | To introduce students to the method of Lagrange multipliers.
probability
3 H | »FORE REZMH, Maxwell DREDHA FHEHITRICOVLTERAT %,
% | velocity of gaseous molecules | To introduce students to velocity space, the Maxwell velocity distribution and mean
free path.
4 H | Ehrbdezoctonth Maxwell-Boltzmann 27 RIIC D W TERAAT 2,
% | molecular distribution under | To introduce students to the Maxwell-Boltzmann distribution.
gravity
5 B | EZMA EROMARIIIRAE, B, RESICOWTERET %,
% | phase space phase space
6 B | BEOEX bR h/ ZHIVERICOWTERET 5,
Z | system at a given temperature | To introduce students to the canonical ensemble.
7 B | =xL¥—F5E0%R] IRNLF—FRROEFOVWTERAT %,
Z | the equipartition theorem To introduce students to the equipartition theorem.
8 H | & CZETOEEORNRICOVWTEEZIT Y,
Z | exercise Exercise coverage is course contents from the first to the previous classes.
9 B | 2ERE#%K (1) DEEHICOVWTEHRRET 5, DEEHICLIIATIRILF—DORAITOVWTEHRBET S,
ZE | partition function (1) To introduce students to the partition function and the expression for thermodynamic
energy in terms of the partition function.
10 | B | »BEEH (2) PEBHICL2ENOERRA. TvFOE—DOXRRITDOVTEHBAT 2,
Z | partition function (2) To introduce students to the expressions for pressure and entropy in terms of the
partition function.
11 H|TvhraE— Gibbs /%7 K 7 X Boltzmann ORI, T/ IT— FORERICDOWTEHRAT %,
& | entropy To introduce students to the Gibbs paradox, Boltzmann's equation and ergodic
hypothesis.
12 | B | EF@#NAER EFRNA 1 RTAMIKEIF. Einstein OLLEAICOWTEHRAT 5,
% | quantum systems To introduce students to the quantum one-dimensional harmonic oscillator and the
Einstein model for the heat capacity of solids.
13 | B | B0tz Debye DB ICOWTERBAT %,
Z | heat capacity of solids To introduce students to the quantum one-dimensional harmonic oscillator and the
Debye model for the heat capacity of solids.
14 | B | &85, 7% Planck O#MHH. EFHETIC OV TERAT %,
& | thermal radiation, quantum | To introduce students to the Planck radiation formula and quantum statistical
statistical mechanics mechanics.
15 | B | B® ZZETOBRBROARICOVWTEEZIT S,
% | Exercise Exercise coverage is course contents from the first to the previous classes.
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To take this course, it is required to have one of credits for "Basic Calculus I", "Basic Calculus II", "Linear Algebra I" and
"Linear Algebra II" courses.

H ZORBEEBET 2EIC. [MEF | | MEAF | | KRR 2BB T2 e %mdHRT 2, BRIOFTEICOVT, 18
FOFEE, 2HBOEBA2ET S, EHIC. TRAMNIBADT-HODREEANE LTS,
o= | Before taking this course, it is strongly recommended to take "Physics I", "Oscillation and Wave Motion", "Physical Chemistry

I" and "Mathematical Statistics" courses. Each class will require 1 hour of preparation and 2 hours of reviewing. Furthermore,
preparation for final exam is required.

BREFEENE, [#-HtHZWEAF T —X 7)]J(EKEE. ISBNI78-4000076470)

Textbook: Morikazu Toda, "Thermodynamics and Statistical Mechanics (Physics Introduction Course vol.7)"(lwanami Shoten
Publishers, ISBN978-4000076470)(in Japanese).

HARRBR O RIEIC & - TEHET 5 (100%).

Grades will be based on final examination results (100%).

BRI HBHAEFTELISERLTTE L,

If you have a question about this course, please contact below.
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