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BEDBR - IE Objectives and Outline of the Course

H | BROBFIFEM (TL 7 bAZIR) 222 2FEECEE. FEFRREOZEOEGMHOMEZIEL BT 5720I(C
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& | Understandings of physical phenomena regarding electrons in solid state matters are definitely required to learn functions
of electronic devices. The lectures are dedicated for elementary processes of electron expressed by classical and quantum
mechanics theories.

FEDEEBIZE Learning Objectives

BFNENEENLERE. BERANGREA, SOICINDBEFYHOBRICLRELELDON TS,
KERFOEFHVIRY KW EEFH, RFOBELERT 2,

BTy v VEREICLZ2BFORMLADMR, bR ANREERES 2,

ERDEEN. EREEDHEEEN S, YRFOMTZBRT 5,

EFEFOBHEFORY RWEZED, EEBOEFOREVEERT 2,
ERPOBFIANLF—ZRRT IV FERFLEIEDL I B ONEBRT B,

FEEERE, I oICRBE (FBH) CoNEEAS,

Knowing the background and basics of quantumn mechanaics, and the relationship between the quantum mechanics and
physical phenomena.
Understanding electronic structures of atoms represented by hydrogen with treating quantum theory.
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Catching behavior of electrons in an one-dimensional quantum well and the tunneling effect.

Knowing bonds between atoms in solids, crystalline structures and reciprocal lattices.

Learning to treat electrons in solids and understanding behavior of electrons in metals.

Understanding energy-band theory for electronic states in crystals.

Comprehending semiconductors, metal, and insulators (dielectrics).
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B ZEDERME O EE# / Fulfillment of Course Goals (JABEE B8:&HRIE D )

PBE| IO [ ik

FEEETHIE E Course Plan

No. 5 H Topics AA Content
1 B | EFHZ0HERE (1) ETRORIKICTOVWTER S, hEHlH (NFRLEBHERE) PHEIZALEZON?
% | The basis of quantum | Knowing quantum mechanics beyond classical- mechanics and electromagnetism.
mechanics (1)
2 B | EFHZ0HERE (2) HORFHEEBEICOWTHEEL., 77 7 FHITOWTH S,
& | The basis of quantum | Understanding light from the point of view of wave and photon.
mechanics (2)
3 B | EFHF0ER 3) TalTAVvH-ARAEZEH L, ZTOBEFICOVTERES,
& | The basis of quantum | Introducing Schroedinger equation from assumption of de Broglie.
mechanics (3)
4 H | 87 HZ0ERE (4) KERFEDLYDEFZHIC, BFEZEZMY ELBEFORE. EFHICOVTES,
% | The basis of quantum | Knowing atomic structure of hydrogen with electronic states and quantum number.
mechanics (4)
5 B | EFHhF0HER (5) AT v LEE, BILAOHHR. b RAPRISOVTHZ,
Z | The basis of quantum | The basis of quantum mechanics (5)
mechanics (5)
6 H | #&oEE (1) BRIOWTEY, RFEOEEN. BRAMICOWTERYT 2,
Z | Crystalline structures (1) Knowing crystals and potentials between atoms.
7 H | #&RoEE (2) B4 DESREE BRRT. 7IR—KF. BRE. ERAUEND,
Z | Crystalline structures (2) Looking overview of crystalline structures, space lattices, Bravais lattice, lattice faces
and lattice directions.
8 H | #ERoEE (3) WRTF. 7V Va7 /—=VICDoWTHEY, XRET@ETOFE=2EBRT 5,
Z | Crystalline structures (3) Thinking reciprocal lattice and Brillouin zone for analyses of x-ray diffraction.
9 B | EFFoBHEET (1) BHEFET /L EEBEK TR LF—EEREICOVTES,
% | Free electrons in solids (1) Knowing wave functions and energy states including terminology of ground and
excited states, and so on.
10 | B | EA+ROBEHREF (2) 7 IIxNF— REBE. EFHHENS,
& | Free electrons in solids (2) Understanding Fermi energy, density of state, and specific heat of electrons.
11 B | BxFoBHEEF (3) 70y HROFEEICMN, ERPOEFORVAETRR,
% | Free electrons in solids (3) Looking the Broch theorem.
12 B | TxL¥—% (1) BHBEFEL & BRELLUS DV THES,
Z | Energy bands (1) Learning free-electrons (Sommerfeld model) and tight-binding theories.
13 | B | =xLF¥—F (2 JH—Zvk RZAETLOFMER T, BEFOREICOWTERET 3,
% | Energy bands (2) Learning the Kronig-Penny model.
14 | B | =xL¥—F (3) Ny FEEEIC K 28R E 2B, BFEOHNEELERT 2,
& | Energy bands (3) Distinguishing materials to conductors, semi-conductors and insulators from the
point of view of structures of energy bands.
15 B | TxL¥-—% 4) TR FH DL HEMEH S,
% | Energy bands (4) Seeing energy levels of impurities in solids.

JB1& 54 Prerequisite(s)
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B | RE. BHEER BREBICL2ETZ2RET S &,
Z | Students are obliged to review lectures by notes, printed matters and a textbook.

B | & [P LVWEFYMHE] (BAE—E, HlHR, HEICISCTTY > M,
%= | Areference: Yasashii Denshi Bussei, K. Miyairi et al., Morikita Shuppan

Printed matter will be provided as necessary.

IRERITIT I MBOERS L CFHRICTHIRAROBRICL VEIHET 2, BRICBEVLTO0 sl LzAIEET 2,

Learning levels will be evaluated by the mid-term knowledge review and term-end examinations (written). Students of 60/100

will pass the course.
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