2026 FE> F /X

62160052_EBF M 15w

RIB 9 %E/Subject Categories

SERZE /Faculty

/RFRIZRZHRR (BLarHiRE)
/Graduate  School  of
Technology (Master's Programs)

Science  and

S EERBIE/Availability

/& : /Available

i % /Field /% EF L %3 : /Academic Field of | #£X/Year /1~ 2R 1 /1st through 2nd
Engineering Design Year

SRF2% /Program EFTRT LITEHEIKR : /Master's | ZH/Semester /2 3 J+=% : /Third quarter
Program of Electronics

4 48/Category /2R : /Courses 2 H B5BR /Day & Period | /A 1:/Thu.l

# B1E#/Course Information

B &S 62114101

/Timetable Number

REES 62160052

/Course Number

BA7#/Credits 1

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

ZERBZ EFYMEER « Electronic Theory of Matter, Advanced

/Course Title

HEHEL /=18 FM4E : /TAKAHASHI Kazuo

/ Instructor(s)

% Dfih/Other A R—=>y TR EER R 0 — 12t | PBL EERIE /Project | DX ERRAE

BB /Internship &E /IGP

Based Learning

/ICT Usage in Learning

@)

EERBODHIHEICLD
RIB /Practical Teacher

BMBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | WEHOBEFOIRSZBVWEETFHFEELAVTERL, ZORIBVUIYHORKRZIES ZL2MD 2 ANET 5, KERF
OBFORS B OV THMICRRL . RARREHE L BT EPROBEL DL TS,

% | Understandings of quantum phenomena regarding electrons in solid state and gaseous matters are definitely required to

mechanics theo

ry.

learn all of electronic properties. The lectures are dedicated for elementary processes of electron expressed by quantum

FBDREHFIZE /Learning Objectives

i

H | WETOBEFORI BV EZEFNFEZRAVWTERT 2,

BYORZBVWIYHEOFKREES 2L 2M5,

i

To understand the behavior of electrons in matter using quantum mechanics.
Know that the behavior of electrons is responsible for determing characteristics of the matter.

i

BIEDERE O MEZE / Fulfillment of Course Goals (JABEE ES&ERIH b &)

B | IO [ ik

REHEIEE /Course Plan

No. 18 H Topics AZA Content
1 B | #AXODBERFDTFOET | RFHFORENBRERY LI, INDPBREFOTFHROBEFORESBSBICE OIS L %E

RRE

BT %,
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= | Physics of optical emission, | Understanding optical emissions from the point of view of quantum states of atoms
and quantum states of atoms | and molecules.
and molecules
2 H | EFOREICET 2, t#ms | EFORREERART 2ICH7Y . ZOERERZEET 5,
SUEFHICLBRER
= | Electronic states in classical | Knowing basics for describing electronic states.
and quantum mechanics
3 B | KERRTFOKEENEIE TEDRITHBELRBETFREOEE~DT 70 —F 2 BI5 L. KKRETF O RENEEH % BT
MIZ18 %,
Z | Wave function of hydrogen | Approaching to electronic state in hydrogen atom with a mathematical model.
atom
4 H|BF0AEHEOEEELE | BFOKDEHZTEICBRT 2,
BEHK
= | Angular momentum, eigen | Understanding wave functions of electrons in detail.
value and eigen function of
electrons
5 B | BRETFH BT ORBEME TEICERT 5,
% | Magnetic quantum number Magnetic quantum number
6 H | %X > (Stern-Gerlach @ | RE >V IZDOWT, Z DGR %=EMIZES,
=8, Goutsmit-Uhlenbeck @
&)
% | Spin of electrons | Catching up description of electron-spin.
(Experiments of Stern-
Gerlach and hypothesis of
Goutsmit-Uhlenbech)
7 H | #2B8FRFOEFIRE KERFO LY —BIER, ZEFRFAOHLEZBET,
% | Electronics states of atoms | Generalizing theory of hydrogen into other atoms.
including multi-electrons
8 H | EFREDEBE (BADHOE | REBBOHE., BEOXRBEAHAVWTRFOREEZMD Z LIk, BARYERR%
) BT 5,
% | Transition between electronic | Understanding transition rules for electronic states and optical emission.
states
9 H
ES
10 H
E
11 H
E
12 H
E
13 H
ES
14 H
ES
15 H
ES

BiE5t /Prerequisite(s)

S|

i

=

BEBEATE (T8 -

1#8%) /Required study time, Preparation and review

H

S L OBE RRE N TRECEET 52 & h DD,
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| ES | Discussion, investigation and presentation of groups are included.

B | #ZIGCTERZRERT 5,

%= | Printed matters will be provided as necessary.

B | #RIITOIRBROBREL LR FORBICL Y FET 2, BRICHFWVWT 60 U ELEZEKET 5,

Z | Learning levels will be evaluated by the term-end examination (written) and contents of papers. Students of 60/100 will pass

the course.
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