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BEDBR - IE Objectives and Outline of the Course

B | &k BEEGREOYEOUHEZTRT 2MARNFOERIIOVWTHERT 5,
Z | This course offers an introduction to statistical thermophysics that describes the properties of matter such as gases and
solids.
FBDZEBRE Learning Objectives
H | ¥ X7z )LOREAFANCOWTEET 2,
RIMEZERICOWTERT 5,
h/ ZHhILVEERIZOWTERT S,
SDEBHIZ O WTERT B,
HEEREKIC DO WTEET B,
Ry < OREBIZOWTERT 5,
TAvv a2z ORI OVWTERY 2,
FNADEERRICOWTERT B,
I | 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.
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Understand the Einstein model for the heat capacity of solids.

Understand the Debye model for the heat capacity of solids.

Y

BiZ0ERME O HMEX / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | »F0oa0%Hh BRICALAD ONEREDFOMBONEOFHME, wo &, D8 BEREICDOV
TEAAT %,
% | 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 B | &RKEXOHH Lagrange OERFEEHCEICOWTCEHRBET %,
Z | distribution of the maximum | To introduce students to the method of Lagrange multipliers.
probability
3 B | #FORE HREZM, Maxwell DREASFRA, FHBEHITRICDOWVWTHEAT 5,
Z | velocity of gaseous molecules | To introduce students to velocity space, the Maxwell velocity distribution and mean
free path.
4 B | ENrHsEz0RM4E00H Maxwell-Boltzmann 2% BIIC D WTEHRT 5,
% | molecular distribution under | To introduce students to the Maxwell-Boltzmann distribution.
gravity
5 H | fri8z=f KROUMBYIREE,. AAZER. RESICOWTHHBET 3,
% | phase space phase space
6 H | REOE5Z bR h/ ZHhIVERIZOWTEHRRET 5,
% | system at a given temperature | To introduce students to the canonical ensemble.
7 B | TxL¥—FEHEDEE IRV F—FENEOKRIOVWTERAT %,
% | the equipartition theorem To introduce students to the equipartition theorem.
8 = ZZETOBRBBRONBRICOVWTEEZTT S,
o= | exercise Exercise coverage is course contents from the first to the previous classes.
9 H | 2B (1) HEBEHICOVWTERBT 2, DEBRICLZRBTRALF—DOERAICOVTERBET 2,
Z | partition function (1) To introduce students to the partition function and the expression for thermodynamic
energy in terms of the partition function.
10 B | 2ERE#% (2) PEBEAHMICEZ2EAOERA. T bAL—DRAITOVWTEHAT B,
& | partition function (2) To introduce students to the expressions for pressure and entropy in terms of the
partition function.
1 |B | zvbtoE— Gibbs /%% K 2 2 Boltzmann ®RE, T/ILIT— FDRERICDOWTEHRBET %,
& | entropy To introduce students to the Gibbs paradox, Boltzmann's equation and ergodic
hypothesis.
12 | B | EFHNEHESR BT HA 1 RTHAMIRENF. Einstein OLLEARICOWTHRAT 3,
& | quantum systems To introduce students to the quantum one-dimensional harmonic oscillator and the
Einstein model for the heat capacity of solids.
13 | B | EFortst Debye M EERKICOWTERBAT %,
% | 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 | &8s, 8Fat Planck O#BHRH. EFHETICOWLWTERAT %,
Z | thermal radiation, quantum | To introduce students to the Planck radiation formula and quantum statistical
statistical mechanics mechanics.
15 | B | BE& ZZETOERORBTICOVTEEZIT,
& | Exercise Exercise coverage is course contents from the first to the previous classes.

JB1& 54 Prerequisite(s)

S| | CORBEBEY D03, TERART | 10 TERERT I HREAK | L TREREI] 05 56h 0 IRBMEZBELTVWS S
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EDMETH D,

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 ZORBEEET 2. [MEF | | MEAF | | KRR 2BB T2 e %mdHRT 2, BRIOFTEICOVT, 18
FOFEE, 2HBOEBA2ET S, EHI1C. TRAMNIBADT-HODREEANELT S,
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. ISBN9I78-4000076470)

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

HRABROBBEICL S,

Assessment of achievement is made on the score of examination.

BRERNETTVWEY, BRPH2HEETRICERLTTI L,

Lectures are conducted as face-to-face classes. If you have a question about this course, please contact below.
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