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BEDBR - IE Objectives and Outline of the Course

B | HLLKROMRBRIZE TR, ZEZSHEAYEZROETNEL oLV, MBE L TEDNIYMERRFREBFOOLE>TEY,
Z DLFH, MENEE ORI EEEOROBFRRERFOEH TRE 5, FEART /N R B #XMRA L LWIhic
BUTLHLEGKDOHDBFCPRFOEFHEEMRT L ELLICE. ThoDoYUEZEL BRI LI LIITAETH S, HELE
FROBERD o, BEFOBEFCRFOEH BRI LI LEANET D

& | In modern material science, various viewpoints have be required to be treated. Chemical and physics properties of materials,

guantum mechanics.

composed by electrons and atomic nuclei, are determined by the movement form of atoms and electrons surrounding atomic
nuclei in solids. Thus, we cannot understand correctly physical properties of semiconducting devices as well as magnetic
and fluorescence materials, without understanding behaviors of their electrons and atoms in solids. This course will aim at
obtaining basic idea on behaviors of electrons surrounding nuclei set up periodically in solids from a simple viewpoint of

v

FBOEEEIZ Learning Objectives

H | BAROBFSLVORFOBMRERNZEEFHNEEERT S

BEANT PILICL2BFORRBEZERT S ¢
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BAD7 4/ v E BEEOBREERT S
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TIVNT = DS OBRE Z DNy FEEADISA
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Concepts of electrons in solids: classical and quantum mechanics

Description of electrons by using wavevectors : k space

Description of electrons in periodic boundary condition: Bloch function
Understanding relationship between phonons and thermal properties of solids
Energies of electrons in periodic boundary condition (E): E-k relationship
Understanding concepts of Brillouin Zone and its application to band structures
Understanding behaviors of electrons in solids by utilizing band theory

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

JBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics A Content
1 H | ERBE0EHE BAEERTRI FL, TO0RERE 14 DT FTR—EF
% | Crystal structure and its | Unitcell and lattice vectors, Seven crystal systems and fourteen Bravais larttices
periodicity
2 B | 70y rOEE 7—UxZi TovrEH ARSICHEIT2ETOEY
Z | Bloch theorem Fourier transformation, Bloch function, Behaviors of electrons in periodic boundary
condition
3 B | #&F (1) WEF, 7VaTv/ = k BH
ZE | Reciprocal lattice (1) Reciprocal lattice, k space, Brillouin zone
4 B | #&F (2) WEFERWZ 7 IRGOER EIFRSR
Z | Reciprocal lattice(2) Understanding Laue condition by using reciprocal lattice, diffraction
5 B | ®&FH%E (1) 1 RITHEF DI FIRED
Z | Lattice dynamics (1) Lattice dynamics (1)
6 B | &FH% (2 SRFTEFOEFIRE) 7V 17>/ =Dl 12724
& | Lattice dynamics (2) Folding of Brillouin zone, lattice vibration for three-dimensional lattice
7 B | SE7+ /v EETHE 77 x v EETF
% | Phonons and lattice specific | Acoustic and optical phonons, lattice specific heat
heat
8 H | BBEFH 1 BREFET L. AHRNEREN
Z | Free electron theory (1) Free electron model, periodic boundary condition
9 H | BREF# (2) REEZE, 7z ITRIL¥—
& | Free electron theory (2) density of state, Fermi energy
10 | B | BRBEICHITZ2EEET (1) | 7z A2 - FTa45v o8, Vr~—7 )L NER
& | Free electrons at finite- | Fermi-Dirac function, Sommerfeld expansion
temperature (1)
11 B | EREEICHEITZ2EHET 2) | BREEICHITZ2EHEFOEI LT — BEFLEH
& | Free electrons at finite- | The total energy of free electrons at finite-temperature, electron specific heat
temperature (2)
12 | B | BEACBRABTFOEL (1) | BART Yy LE2ER LIVl —T 1 v H—ARER
% | Nearly free electron | Schrodinger equations involving periodic potentials
approximation (1)
13 | B | BLAYBARBBETFOEL (2) | ZHRFEL. IZLALBEBEFOEL, NV FFfv vy
Z | Nearly free electron | Empty lattice approximation, Nearly free electron approximation, band gaps
approximation (2)
14 | B | s&REael (1) FEF#E, Nv FiEE
& | tight-binding  approximation | atomic orbitals, band structures
(1)
15 | B | s&sREael (2) BWEE. 2B, FER BRE
%= | tight-binding approximation | effective mass, metals, semiconductor, insulator
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ERAP. BLUOYELE BICEFLROERBNMBIEIS AT TBEEINEELL

Gaining basic knowledge on inorganic chemistry, and physical chemistry especially quantum chemistry is desirable.

BREABTEICPEETHY ., BREZBOL LI TRERTERL, BRI 2AMTOFEVCEENEEND, £/ ZWFIC
EERMELROMRECHFET 2FEIEORE L TITL L,

This course contains an issue slightly difficult to understand by only listening to lectures. Do preparation for the lessons
and review the lessons.  Further time will be needed to take an end-of term examination together with making reports to
answer a question given in each lesson. One who will to go labs discussing inorganic chemistry materials will be
recommended to take this course.

B EHBE) [HroRIEFEYES| (KO Bz &, BXD)
(EE) AxYEBOER (L)) (7yarsozbh v—IvE MEREM R FEESE
= | Textbook: Solid State Physics, Hiroyuki Yaguchi, (Koudansha, Tokyo)

Reference book: Solid State Physics, Neil W. Ashcroft and N. David Mermin (Saunders College)

B | 2HRICHTHRER (THRR) L0 BEBICEITLR—- FORBRICISC CFHMET 5, HBROBERE 50%, LR—FOER%
50% & LCRHMEIL, ZoAEFTRH 60 AU EEEEET B,
Z | End-of term examination (50 %) and reports given in each lesson (50 %)

w



