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(Course description/outline)

Mechanicsis one of theimportant basic knowledge for studying me-
chanical engineering.In order to master the concepts of mechanics
required for mechanical engineering, in mechanics of high school
physics, "basic physics” taken at university and this class "mechan-
ics”, "mechanism of mass systems and rigid bodies” and learn the
basics of "analytical mechanics”Although many mathematical for-
mulas appearinthe class, consideration will be given to ease under-
standing by exemplifying the relationship with actual phenomena.
In order to deepen the understanding of the learning content, we
provide time for exercises on the whole mechanics including the
mechanics already learned.By solving examples and exercises, stu-
dents aim to acquire a habit that leads to answering questions af-
ter fully understanding the content of the questions while thinking
and examining problems that cannot be dealt with only by theirown
memory.

FBoAK

MEDEE Z HENICBITTET 2L DICAB OIS, BIEDES
FEAORBIE, BHAZE BMSAHZERTIBZLOICASZLE
BT 3.

(Learning objectives)

In order to be able to analyze the motion of a rigid body mathe-
matically, the purpose is to understand the meaning, the derivation
method, and the solving method of the equation of motion of the
rigid body.
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KEBETHIETZT 2 LARILIE. B X IZFEEER D STATICS D B D
Moment of Inertia. Vector Forces. Dynamics73EFDForce, Mass &
Acceleration. Momentum. Work & Energy(_B8 ¢ 2 BREN R IT B
BEDOLARNILTH 5.

(Acheivements)

The level that can be achieved in this lecture is, for example, a level
that can solve problems related to Moment of Inertia, Vector Forces
in the STATICS field of the FE examination, Force, Mass & Accelera-
tion, Momentum, Work & Energy in the field of Dynamics.
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(Prerequisites)

Have completed ”Introductory Physics Seminar”, "Mathematics”
and "Basic Mechanics I” that have been offered by the end of the
first year
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N

(Courses encouraged to take in advance)
No restrictions
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(Advanced courses)

The basics of this lesson are shown in the "Necessary basic know!-

edge” of each lesson.As the development and application of this

class, there are so-called “mechanics subjects” such as “material

mechanics”, “mechanical mechanics”, “fluid mechanics”, and “in-

dustrial thermodynamics”ltis also a basic class for all subjects.
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(Textbooks)

Mechanics "New Edition” (Science)
BEE

DRILL for Mechanical Engineering Volume 1 (=&KX ¥ TFEBH#EM
IERF. = BERFHEERR) , hE (BERE) , 1F0ERH (&
REE) , £of THE) BERICEENTLEERLRK
(Reference materials)

DRILL for Mechanical Engineering Volume 1 (Department of Me-
chanical Engineering, Faculty of Engineering, Mie University, Mie
University Press), Mechanics (Shokabo), Concepts of Mechanics
(Iwanami Shoten), and other books with "Mechanics” in their titles

PRl e B

HEEIHNEZHETHD, 8BEIUNEHFE L BN RETMOTRIC
BB

RS, BERERVUEEALR— b~ (40R) , HFREAR (60R)
DFEFTLI00=TITVY, MR 10ZMWBRA L TREREL L,
RIEBBOULEZAERE T5. /2L, iREARNORKEBDS
B, FEReT 3.

(Grading policies and criteria)

Attendance is a necessary condition, and those who have attended
80% or more will be subject to grade evaluation.The evaluation will
be based on a total of 100 points for the exercise answer, homework
report (40 points), and the final examination (60 points).However, if
the final exam is less than 60 points, it will be rejected.
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(Office hour)

We will respond to the 5th and 6th quarters (excluding the 2nd
Wednesday) in the Room 2315, Machinery Building, Faculty of En-
gineering.
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ICDWVWTIREENTEMIC/ — b2 F D BEBMEND CHICE
DEBICFEN S DBRZZIT TV S,

(Ideas forimproving classes)

For reference of preparation and review, this syllabus shows not
only the content of each class but also the basic knowledge nec-
essary for the class of the day.In addition, we are implementing a
method for students to independently participate in classes while
making improvements every year.In order to help students under-
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stand the content of the lesson, students take the time to indepen-
dently write notes on review items and receive questions from stu-

BRESHE - FHEORE

dents during that time.

F—U—F EBRR WK ASOR-ILORE ZT50T0a0
EgTTER

Keywords System of particles, Rigid body, D’Alembert’s principle,
Lagrange equation of motion

FERE
£ 1[0
2100
30
%40
5[0
F 6
%70
% 80
9
E3E
5110
%120
#5130
5514[0

BRROEEHHENX
EFERFH

AEHE £ DRFE]
BRADDD &HWEMH

2 (KRR

MADEIF
BEIE#D B 2 MIAEDES)
BEE-—X>H
MAEDHEN T RILF

Ml & D T EES)

BRITHZE OB, RIEEEORIE
HZR—=)LDFEIE
NI k> DRE

U5 a0BFHARER
2156 NI )L bYOIEEEHHER
%16[0]  EHAEER

(Course contents)

1 Equation of motion for mass system

2 Momentum conservation law

3 Angular momentum and its conservation law
4 Balancing condition of mass system

5 Two body problem

6 Rigid body statics

7 Rigid body motion with fixed axis

8 Moment of inertia

9 Mechanical energy of rigid body

10 Planar motion of a rigid body

11 Concept of analytical mechanics, the principle of virtual work
12 Principle of d’Alambert

13 Hamilton’s principle

14 Lagrangian equation of motion

15 Hamilton’s canonical equation of motion
16 Regular Exam

FHFE (FH - 7Y

PRELZERNFE EROMES LUHFE. KEZETHHEOHFE. A
FIEEE. AFIESEESE. H% | TREELLEW ZUTIC
9. TH -EBDOESEICTSI L,

Bl NI KNVEE, R, A, B

£2[0 AEHS

£3[E XU KMLE

B/AB ACE—ADEDODDHWL

E£50 XU MILEER

FeE NEE—AVEDDDBHWV

BTE BEE—X>, BNEE

£8E BHEE—X>b

£9E HENIFILF

E10E EFHAER

#1106 REBEEORIE

F£120B] AT UXR—)LDEFEE

136 NI OFIE

£14E U 7>Ta0EEFHARER

150 NI~ OEEESHHRL

(Contents for pre and post studies)

The basic knowledge required (high school physics and mathe-
matics, mathematics previously learned at university, introductory
mathematics exercises, introductory physics exercises, mechanics
I') is shown below.Use as a reference for preparation and review.
1 Vector operation, internal force, external force, center of gravity

2 Angular momentum

3 Vector product

4 Balance of force and moment

5 Vector operation

6 Balance of force and moment

7 Moment of inertia, angular acceleration

8 Moment of inertia

9 Mechanical energy

10 Equation of motion

11 Principle of virtual work

12 Principle of d’Alambert

13 Hamilton’s principle

14 Lagrangian equation of motion

15 Hamilton’s canonical equation of motion
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Strength of Materials

E3E r1 RESISIE 2,3 BNl BB} TEMMMITIE 01— X EBNFH(ELIHRE) 26X e REI0VmR B, B
EEEE E 18 (IFMRRRNIEER) , &) 8E (TFHERRRIFER0)

BEOBE BHCEBEYORTICHT> TS, BIESNT-HEW
BEYH, ERPREFRICANICE > THRIELLED, KELEFLE
DLAEVWESICLAITNIERS AL, MEPEBSEYHS DIRIEIC
W BIMINERE C Y, BEWMICHANN MO THEELAW
EWVWS X, MEATDEREZBELTVWS L ZREKT 5.
7o, BRICHIZERERME LY, BEANT VEEYIST
PREBEEBETZEVND. TOLSICHRRBECRMEZET 3
RRBRBEY TR T BDICIE, AIPMEB LI T DOHEEY
DADIEHODARER BT TZ2CDRETHD, MEHFEIE
COBFETSEEZBHNELTWS. LEA>2T, MEA%IE
MBS ORTICE VW TRECHEEZRIEL T, R2ICERTS
N3ELSICTIZ1HOERFRETHD, MREMT > =Z7%H
BTREICE D TCAARBRERTH 3.

FEOEN +tORBECNUEEET 2R BEMERETT S
7O DEBRABICOVWTEY, BRIZCEENCT 3.

FHOIERIE SHEUVTAHOER, BLUMEBOEGERT
Ty IOERAMIDOWTHD, BD5I5E - EME, &b o/, fuE
DRLD, EEOEBREDZEERICOVT, BE MR RE
TIBZLSICRBZcxFEBZCT 3.

AEHEEREOME FPIFEH - 500, HIEN - HHNBE T, B
BHEEBRS

SHETF BiICalL.

REFE - FHORE

FOREDSLELVRE COBEICEL->T, HANSHSS
B TEIMS - BHCERLTH < BENH 3

REHB CORXOEE-LACLT BREDT,
ATE, WAHEREHER | (V12T ORH) 1'H5.

BEE MHEOHFHENERETOER— (FRSEIED, 1071

BEE

B ITFEAFIS U—X2 TMRDOHF
&)

BRIFIvE>YR1 TMEE)
£8)

FRARETlS & & B2
TRTCOEEBEORBIRHEZHEALTS.

sHEIE, EHAEER (100=m) TV, R#y10zmEREALT
RRRAMEC L, BRI LEZERETS.

F714RA77—

KBEH18:00~19:001C, HMMRAMETRERBES LUE/IIHE=IC
THIG.

BFA—IICL B2

BEWEADIX BLROEZICBVT, FOHRIEHOESE
M-EHASIE LMD EHBYT 3. BREIOTEIL, L, A
HE - BEBEBC TR, BEICH->TUE, KRERFLETAY, 3
HEABEAOERICNZS. B - B —ER0 R0,

BHEHE

(BEHERIED, HEE

(BHHFEAN - ANEE, BE

F—U—F |BE, B, 57, 09H, #ME, TvIDER,
5l - FEHE, BASH, BT X, BEIS/, /LD, #iF, RL
D; }Z:EE

Keywords

Strength, Stiffness, Stress, Strain, Elasticity, Hooke’s law,
Tension and compression, Thermal stress, Truss, Impact stress,
Bending, Torsion, Buckling

FERE

glelr>hOd o3y

20 # - BEWDRERFTOERZFER. £—TU—Ri&, BE
BLURMMETHS. 5EREFZFOICHERT 2. BETELZL
O DEEE, FERIOBERECER TS (Glk ERISHL
U9'H, FIECEN, MEOBE RIS .
BIMBEYNBRICT S TNBHBEORERICOVWTEY, BEE
75 @tH, THERE) .

BAE kS RBEBEYDILT] - BEEITEAOEREFY, BET
3 (FIR, BEYDOBRE) .

50 BEYICEREEN MO R HBEDREMICOVWTEY, B
w115 (@B, OFHIRILE—) .

ol FERFOEMFHNEBICOVWTEY, BEZTS.
FBILEBEIED O | (BERPABEERZGICEITZMIFE—X >
b =FU, EBT .

FE8EIEEIFD DT I (BLORELXKICESITZHITE—X Y
b =RV, BBTS.

oo BEEIED oIl (SR =20, BB .

FI0EI BEIZD OISV (FFRIDIFD) #FV, BHEITD.
EIE BEEIED OBITV (chH @B 220, BETS
FREEEEFDOHIFVI (FDOFBEMB) =320, BEZT
3.

F130 MEHEEDRQL DRE - BEBTEEZFU, BBT 3
(BABTIGS, TABODTA) .

B14L BEMOARLZEIRR (BRE) ICDWVWTORTEEFY, &
BHI5.

215E £

£516[0] EHARER
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Exercises on Mechanics and Strength of Materials

B3 riiR [BEESISIK 4; £ 4 Bl 1 BEY TEMHETFRBMIE - BN FHM(FLHRE): 26X HME ROV E S

EEEE /35S  ERE (IFMEREN IFER)
MEHFEE | REDE, S)IGE (IFHERERIFER)

REOBE
DFRBICEALTE, THH) O SNREBRTZIL.
MENFEZICEL TR, MRHE 02 SNIXz2B8RTZC
c.

(Course description/outline)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

FBoaH
HFEEBICEALTE, THHE) OYINREBRTBIL.
MENFEBICEL T, TMRNE 02N eE8RITBC
c.

(Learning objectives)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

FHOERE
FIFERBICELTE, THZE O>INXE=BBIZ L.
MEAFEBICEBL TS, ™MEANZE OSINIAEBRTZC
-

(Acheivements)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

FEHFEIRLOME FPIFE - &Kl

THEEN
DFRBICELTE, THF) O SNREBRTLHL.
MEEEBICEL TR, TMEIE OvINIXZ28RTEC
c.

(Prerequisites)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

FHREHLLEE LVER
NFEEBICELTE, THFE OOSINRZzBRTBZL.
MENFBEBZBICEL TE, MEADFE] OOINRZBRT 3
c.

(Courses encouraged to take in advance)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

REHE
NIFERBICELTE, THE O>INIEBBIZ L.
MRAFEBICEAL T, TMENZE O INIAEBRTSEC
.

IEREE - FBONE

(Advanced courses)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

HHE
HFEEBICEBL TS, THFE) OYINREBRTBHIL.
MENFEBICEAL T, ™MRIE O INIXeE8RITEC
c.

(Textbooks)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

BEE

NFEBHICEL T, THZE OYSNRZzBRITBZL.
MENEEBICELTE, THMEANFE) 0P INREBRBTEC
E.

(Reference materials)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

FRARETE i & B

NFEBEB O OSSR M30RUE, 1D, MERIEEZD
i (S0=ER) HB0RUEZERE L, TS DAz iR
£95.

(Grading policies and criteria)

The evaluation of Exercises on Mechanics (50 points) with a score of
30 or more and the evaluation of Exercises on Strength of Materials
(50 points) with a score of 30 or more are accepted for passing the
course.

FI4 AT —
NEEBICEBL TS, THFE) OOINIXZzBRTZL.
MEAFEBICEAL T, ™MENZE O INIEBRTZC
Z.

(Office hour)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

BEEREBEAOIX
NFBEBICEALTIE, TH¥ 0V SNIEZBRTBIL.
MRAFRBICEAL T, TMENZE 0P SN 22RBT5C
c.

(Ideas for improving classes)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

*—7—F
NEBEFHICELTE, THFE OPSINRZzBRTZL.
MENFEBICBELTE, THMEAE] OSSN EZBRTEC
.

Keywords

For Exercises on Mechanics, see the syllabus in "Mechanics”.
For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

FERE

NFEBICELTE, THFE OOINIREBRIZ L.

MEAEEZICEL T,
c.

(Course contents)

For Exercises on Mechanics, see the syllabus in "Mechanics”.

For Exercises on Strength of Materials, refer to the syllabus of
”Strength of Materials”.

MEIAZE) OSSN EBBT S

FEHEE (FB - EY)
IEEBICELTIE, THZE O>INRZB8BITZ L.
MERDZEBICEL T, THEHARE) OS2I\ EBRTSC
.

— 13—



(Contents for pre and post studies) For Exercises on Strength of Materials, refer to the syllabus of
For Exercises on Mechanics, see the syllabus in "Mechanics”. ”Strength of Materials”.
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Dynamics of Machinery

B 288 [GREESIDS 2,3 BNl MER TFRMEe TEMMMTEO—X BN FM(FLHE): 26X EHER vE

FEJawR s, B
EEEENDERZ (TR IYER)

BEOHE

HMAR DR T D HEET 2RMERET 21T 2DICIE. RO
BHARE I TR < BRI R OB N FNEEHICEE T
BHBNEEICR D, CORETIE. BMOBAFENEHOFRT
RHLEELMETHSIRFARICEE L TERNBEEZ RN,
FRETREEANLHTLZD. EROBRREOERZTETS R
ITELBIRTBCICEDIER LWL DICEEET %,
FEABRDEBRZRDZ-OIC. BEOFEZRIT 5, ZHEEH
Bl HEINIBBEICDOVWTEFMD ORENICE R, RE%E
TREBBLIESATRETZBEEZFICDITHLHIC. BRUE
BORBZzBMICHEL. HMEEDIREEOERNBIENTICD
WTOEBRZRD. ISANZE>TIEL L,

(Course description/outline)

In order to design a machine that fully demonstrates the inher-
ent performance of the machine, knowledge of not only the static
strength of the material but also the dynamic behavior of the ma-
chine and machine parts is important.In this lesson, students learn
the basics by focusing on the vibration phenomenon, which is the
most important problem in the dynamic behavior of machines.
Although many mathematical expressions appear in the lesson, we
consider as much as possible the relationship with the actual phe-
nomena by illustrating as much as possible.

We will provide time for exercises to better understand the learning
content.Students will concentrate and systematically think about
the questions that have been set up, acquire the habit of answer-
ing them after fully understanding the contents, use the time of lec-
tures and exercises effectively, and learn the vibration problems of
mechanical equipment.We wantyou to deepen your understanding
of basic analysis and cultivate applied skills.

FHOBEM

RIMESY OIREIFEZ BT T 270, 1BHERV 2 BHER
FROEFHHEXDOEL, TOBERVBERNFEICOVWTERT
TRLOICHRBZCZBNCTS.

(Learning objectives)

The purpose of this study is to be able to understand the equations
of motion of one- and two-degree-of-freedom vibration systems,
and to understand their solutions and analysis methods in order to
analyze the vibration characteristics of mechanical structures.

FHOREEE
AFERTHETET 2 LAJLIE. B2 IFFEEERDDYNAMICS 7 D
Force, Mass & Acceleration. Vibrations. #3RfE#E D Dynamic Sys-
temsDREEHERIT B L NILTH B,

(Acheivements)

The level that can be achieved in this lecture is, for example, the
level that can solve Force, Mass & Acceleration, Vibrations, and Dy-
namic Systems questions in the DYNAMICS field of the FE examina-
tion.

FEHEEFLOEE SPIE - &I, HRIER - fHBBES, B
KRR

SHEEN

280RFIERE T TAPIIRESIRE ) . THEMEBEL . THFE 1

RO THERSLVRE) 2BEEATH S C & (BAIIKRIISTD
£U)o

(Prerequisites)

Students must have completed ”Introductory Physics Exercise”,
"Mathematics”, "Mechanics I” and "Mechanics Il and Exercise” up to

the first half of the second year (credits may not be acquired).

FOEEHNEELVEE

COREORBAN#HE. THE¥ 1] 0Za—t>0FE 280 5

o

RTE->=ZABK. TITEHZEIN] TEXBHSAREX. T
EHZ N RCBEE) OBRBBLETH D, KIS, TIEHZEN
DHBEDEWNAERDOFBOL IIRBICEET5HD T K
EERIEWDHEROBEDEBICHHE>TWVW 5,

(Courses encouraged to take in advance)

The basic knowledge of this class is Newton’s second law of "Me-
chanics I”, trigonometric functions learned in high school, ordinary
differential equations learned in “Industrial Mathematics 11", and
complex numbers in ”Industrial Mathematics Il and exercises”.In
particular, many examples of ordinary differential equations in the
textbook of ”Industrial Mathematics I1I” relate to vibration, and this
lesson is a review of how to solve ordinary differential equations.

RERE

COREORE - IGHCLTIE HRBHITE) . MBEHIEROERE
Bl BCHBHO. HREIF) FCOEEOLARTH .
(Advanced courses)

The development and application of this class include "vibration
engineering” and "control engineering and exercises”.”Vibration en-
gineering” is an applied version of this class.

HoeEE

wHT (BEEHFER)

(Textbooks)

Vibration (Japan Society of Mechanical Engineers)

BEE

DRILL for Mechanical Engineering Volume 1 (=& A T 21

TH¥RHR. —EAFHES) , IRBTFERR) (J0+%) , T

*ERERHTY FBEEE) , b0 TUVERAE GHitHER)
TTEHZI OBRERUESESE

(Reference materials)

DRILL for Mechanical Engineering Volume 1 (Mie University Faculty

of Engineering, Department of Mechanical Engineering, Mie Uni-

versity Press), Vibration Engineering (Basic) (Corona), Industrial Ba-

sic Vibration (Yokendo), Easy-to-understand Mechanical Mechan-

ics (Morikita Publishing), textbook and reference book of “Industrial

Mathematics IlI”

BARETHES E e B

HEIFHREZRGTHD, SEIULHEL BN EFTMDONRIC
AN

M, EERENRUVUBEELR—F (40R) , #ARHE (605)
DFETI00M TITL, #ETRE 10 UEAA L TREREC L,
RIEHBEOULE R T3, 22 L, BREEI60RFKFEDIS
&lF, TEHKrT5.

(Grading policies and criteria)

Attendance is a necessary condition, and those who have attended
80% or more will be subject to grade evaluation.The evaluation will
be based on a total of 100 points for the exercise answer, homework
report (40 points), and the final examination (60 points).However, if
the final exam is less than 60 points, it will be rejected.

*714RA77—

FIEAREAC DKIER 5, 6FR (F2KEHZERL) T, MWHEHKE
E (IEHHEMIR23I55E) THIET 5D, BERCEFA—IL
ICEDERT B .

(Office hour)

We will respond to the 5th and 6th quarters (excluding the 2nd
Wednesday) in the Room 2315, Machinery Building, Faculty of En-
gineering.Contact by email if possible.

BEREADIX
FEAFEERPNICREICBINTEIZ2AEEFEEBICHEENMZ RN
S5EMEL TWB,
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(Ideas for improving classes)
We are implementing a method for students to independently par-

BRESHE - FHEORE

ticipate in classes while making improvements every year.

¥—0—F BHIEE, BERE, BEHAERESIH, E-F, R
res

Keywords Free vibration, Forced vibration, Natural angular fre-
quency, Mode, Dynamic vibration absorber

FERE

H1E RESHFCNE?

£20 REOHLV]1BEHERDIRE

£3E IXILFECLZEERBBOHEE
F£40 BAROHB 1 EHERDOKRE

B5E 1d, BRBEHLDDEHDBHBEOIINREL, HARFH
el EfFERsDOEA

E£70E 1BHEROEGRBOESHEN
B8O TEBIHECHIERFME

Bol sBEHREICEITBEE

$B10E IRBDImE

B11E EEISE

120 2 BHERSROESHHEN

£130E EREBHRCEFRSE—F

25140 BEIREDHE

515 saflRE), BWIRES, T— N
&6l EHRER

(Course contents)
1 What is Vibration?

2 Vibration of one degree of freedom system without damping

3 Calculation method of natural frequency by energy method

4 Vibration of one-degree-of-freedom system with damping

5 Spring constant and damping coefficient when there are multiple
springs and dampers

6 Introduction of forced vibration

7 Equation of motion of forced vibration of 1DOF system

8 Steady-state response and resonance characteristics

9 Work at forced vibration

10 Transmission of vibration

11 Transient response

12 Equation of motion of two-degree-of-freedom vibration system
13 Natural frequency and natural mode

14 Free vibration solution

15 Forced vibration, dynamic vibration absorber, mode analysis
16 Regular Exam

FEHRE (FH - 7Y

T8 BEICHEE T 2BRNEOABRzHiA BRETIHRVEIS
ZOHATEL.

BE BEICHTNIOEEREZHE, BH TRV THB.
(Contents for pre and post studies)

Preparatory lesson: Read the contents of the textbook correspond-
ing to each lesson, and grasp what you do not understand.
Review: Try to solve the exercises given each time again.
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Materials for Mechanical Engineering

B3 1287 HRESIES 5,6 EENI2 BER TFAHMITFN BN FHM(FPLRE) 268X EHER vE REI0VmS 5%, 2L

N EFE(TFAEREMN TFER)

BEOEME HHMHIESBMHOI 2T NSV, &8
MEIFEFBOERBERICED, BICRZZATIIZRD, Ak
B5ldENE@E<CRULVMEIY LTHEVLWTWS. LALAaDS, M
BOXETIIEBEESEEEEZ CIBEELL. 2BMEOE®
BFEE LT, 82t Z20b eIl <BNE, MINETFS
N3. INSZBRITIDHIC, RFLANILOES THREBE,
HBERE, IWEIRR, THME, WIERRARCEZEN. £z, 68
ICBIL T, FHRAER, BEMBERZL, Biasals e il
1, MEEBEICOVWTER. 1, T3 cH 28 (1
AR) IZDWVWT, ENS0ELEE, B, BIE Y BMEER
DR, REBLEREERIN.

FHOEAMN HEEMEICERINZMEIX, 38E - EEGTh
3. TOR®, ERMEIPBVSENZ ZEHEL. EBMEX—
H—dE3EBTRICBETREDMI a2 EEL, B
IR DEBABEEITS CE TERMEEB L TWS. B
HOMBRIBRTZ ETRENTIERSRVI I, 1 X—=FILD
RKEIIEEHEDOMETH->TH, MBICRELX S ZBRERISE
SHH LIFFEFTHBZETHB. AHBETIE, MLEOME
HEMBRNEBTHEITZIVAOBRBREMNDZC T, RAHNNREL
TRV IOLMBORREZBR TEIZL5FTTS.

FHOIERR BMRFTOMELBEIREICS W TREBMEFE D

IO TEMERIEOEMNER, 5SRTFERERICEK
ZEZROESHTME L BMEERE 0BRSS L UM RS
ICBE 9 B ARSI & BIETRE IC D LW CEPIRIESZ BIC DT 3.
EEREBIZCOME (KM, BPIRIH - il

SHES FICEL.

XERB 2BEMHZ

BEE SGCIIRERBEMEE (&FM—
RE FHAZEE)

BEE BEMHETE_HB. RREEARZHRE), ke skmme
NondAx FTEARER, HAEREHRD)
RS AL BE SIZLU EOHFE R BAIWBD O DMHESE
Hr33. THHEBICPVT6 0 AU FORBEZAKRET 3.
FI714 AT —

BWE, WIST2 B R4 F2413%F
BFX—IICEZHEHITS.

BEYREADIX NEZZHALAHBAZZHATS. KEICBVLT,
EhERD#ESE L, BRICTEREZED I LSBEEBROIX
=9 5.

- BRRIER - BX(E

FTOERMNFZERT 2. MEBCESOHEERAS LIUHRNIE ZFoft TEX 271 =100%
REHE - FBORT
F¥—D—F <&, GREE, BERE, 6%, FERER, 20 F6lL /GEORNFE2
I8, E70E Wk B
Keywords Metal, Crystalline structure, Transformation, Alloy, %8 ol ﬁ%—m%%%f&;ﬂkﬁg
Equilibrium diagram, Heat treatment, Steel FOBl MFRILEf

’ ’ #1100 ZERCHKE
FEARD 110 melEgERE
£1E SBOEE $£1 2@ H20IE
F£20 SEEROUE F£130 ®IMbrERmME(LE
£3[0 MESEOHEERE E£1 40 #H#EMEL
$B4E ILEERR 150 MM 2
£5[0 B0 NF1 F1e6b THER
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Exercises on Dynamics of Machinery and Materials for Mechanical Engineering

B3 % [HEESISIS 4,7 Bl 1 BE] TEMMETFEREMIE - BREHELHE): 200 HEA e REIOWNE =5

EEEE #mHFEE ERE (IHMERENIFER)

BRI SRE ) Bt (TERREERITISER)
REOBE

BMAOFREICELTE, TRAOZE) 02 INXE28RT S
Z.

HHMAVREERICEL TS, THEMEZE 0> SN 22RT
BlL.

(Course description/outline)

For Exercises on Dynamics of Machinery, see the syllabus in ”"Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

FHoOBEK
HWAOFEZICEBL TS, TWRAIFE O INIXEBRT 3
.

HMMARIZEBICEL T, TRMRNZ o> N\NRE28RT
3.

(Learning objectives)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

FROIERZ

HMAOZRFICEAL T, THRENZE 0> SNXE2BRTEC
Z.

HHMATREERICEL T, THREMEZE 02 SN X228 T
L.

(Acheivements)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

AEPEERCOBE FFIREH - KA

BHEEN

HMAFRZICEAL TS, THRENZE) 0P SNXE22RT5C
Z.

HHMARSERICEL TS, THEMEE 02 SN 22RY
BlL.

(Prerequisites)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

FORELILEXLVER

HMAFRBICEAL T, THRENZE) 0P SNX28RBT5C
Z.

HHMREERICEL TS, THRMEZE 0> SN 22RY
dlL.

(Courses encouraged to take in advance)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

REHE
HMAOSFER ICE L T,
Z.

MEMAE OSSN Z2BRTBC

BxEE - FEORE

HEMAEIFEE ICE L T,
L.

(Advanced courses)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

HEE

HMAFEZICEL T,
c.

HmMAMEIFEREICEL TE, MERMEZE 02 SN Zz8RT
5.

(Textbooks)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

BEE

HMAFEZICEL T,
c.

HmMAMEIFERICEL TE, MERMEE 02 SN ZzB8RT
5.

(Reference materials)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

FAREHE S R B

WA FES OFHE G0RER) M30RULE, hD, BEMEF
EE O G0RMES) M30mULEEEKE L, TNSDREE
iR 5.

(Grading policies and criteria)

The evaluation of Exercises on Dynamics of Machinery (50 points)
with a score of 30 or more and the evaluation of Exercises on Ma-
terials for Mechanical Engineering (50 points) with a score of 30 or
more are accepted for passing the course.

F74 X7 —
HmMAOFEZICEL T,
c.

HmMAMEIFERICEL TE, MERMEZE 02 SN ZzB8RT
5.

(Office hour)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

BREHEADIX

WM HZEE ICEE LTI,
c.

MR FEEICBE L TE, THMMES) 0> SR8 RT
3.

(Ideas forimproving classes)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

MMM RIE] OSSN Z2BRY

MEMNY O S NREBRT B

MEWMNFE) O SNIXZEBRITBC

MEMIF O SNXZ2B8RIT3C

MEWNF OSSN ZERT B
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SRR I LTI,
Z.
AT SRR IR L T,
HCL.

MM AIE) O SNRZE8BT35C

MMMl OSSN Z2BRY

Keywords

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

FERE

BRAOZRBFICEAL T, THRNZE 0> SNIXZ28RBTSC
c.

HHMARIEERICEAL TS, THEMEE 02 SN\ X22RT
L.

(Course contents)

For Exercises on Dynamics of Machinery, see the syllabus in ”"Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.

FEHE (Y - 7Y
BRADEEBICEELTE, THmAHFE OSSN 28RTBC
c.

BRMEZESICBEL TE, THRRMEZ) 0> SNARE8RT
5CC.

(Contents for pre and post studies)

For Exercises on Dynamics of Machinery, see the syllabus in "Dy-
namics of Machinery”.

For Exercises on Materials for Mechanical Engineering, refer to the
syllabus of "Materials for Mechanical Engineering”.
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Mechanical Vibrations
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BECITEBORREZHRITTAVY, EELNBEBIICEEL R—
FORBES LUBREOFBE BREEEZMR ZCICED. B
DRBICDVWTDIBREZED. SRIEE>TIELL,

FROEN HMEBCHESY TREITZIELORERFERICOL
r%%% IRV, BB OBPRET THREICAR BEL DIREIR

BICDOWT. NEN. BENLBBITATE38ENZBICDITEC
ENTES,

FHOREBIE ABETEETTSZLANLIE AIX
DYNAMICS 73 %5 @ Force, Mass & Acceleration. Vibrations.
BDDynamic SystemsDEIED R IT 5 L NILTH %o

AEPEERCOBE T, SPINE - 5, RIER - {HHOR
£, BBERRERN
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HERGZ®C L TBEBEATHZ DM ERNICIR S,

FOREHVLEELVEE CoOREOERICOVWTIEERED M)
ERERNH ICRLTHB, THERMBIE. THEIL O
ZTa—hYOE2ER BRTE- AR, THFEER O
NI ML T TIEHZIN oMo ARER. TTEHFI
ROERE) OBRFH. TMHEAOZRUEE) 013D OfIFCED

;Fai%@
EIRR

REFE - FHORE

B(FLERE): 3R EPRER REIOWARA 55

RLEDBRETH B,

HERB
COBEBGEINSERBADOT. COBEORE - INARBERZZE
F2DIET 2N L WA, ZERICEEEBCESEYOEFNET%E
TOEIC. COREORNBNZ OERMFE 75,
%E@%W-%%@%%%%étamr\ﬁ% BE DERIEIE
ICEBRREICRD DT, EI - HES0BR LR %Z B
bfué%iktoTi ERIREIRBO—2TH B,

#yeElE

FEFERID THRMNEREE) OBEREZEZDOZHES,
JSSMEFTF X b2 U—X REF (BEEBFRE LB)
DRILL for Mechanical Engineering Volume 1 (ZEARZ T FE0HM
THHR. —ZBBAFHER)

28 RPILF FEEBA. FILER) « DHD LTV
FOUNFR BB, HILHR) B FRIC TEBEHIF .
HREBITH) AEENTVEE CERZNERNSEICZHSHD)

RiRFES S B
HEIIRBEZHETHD.
B3

SIS, BEAMNICIFHREROMBETITL. EZPBEBELR—
EEELICBEICIETOFEE BRZBOREICMK LIz D%
RAERESE (1005785) Y93, MERES10% RKME
Y L. SIRAIE6 U EEBRE T3,

714277 — BHHBEFIFEHLOT. EICEXFERTR
ICHETHIGY %o BERUNATOEBIIEFA—ILTHIET 3,

BEYEADIX FB. EEOBZDLOIC. I NXICEEH
DEBEORBRLITTIEBRS ZOROEBETHERERMNBE L
Tb\éo

SEIM EWLE L e B D BT MO RIC

F—J—F
EBOER, EERiRD. WHIED. RERITE

BRIES. ISEEEDR. JHEEEDR. SEEEEDR. B
SEDRE. EEEORE

Keywords Newton’s law of motion, free vibration, forced vibra-
tion, vibration analysis, vibration of 1, 2 and multiple DOF systems,
dynamic damper, vibration of rotor, vibration of continuous system
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Continuum Mechanics

B o0 f7 [GRESIEVK 1,2 B2 TEHHRMTER EBRPHMEFLHE): 3ER HPA =R FEHoyRA 5%

EEEE E T8 (IFARRERIFEEL)

BEOEE 28540HICBVWTERT 3 MEAZESLUEE)
Tld, WP LUOBEYERTTIBICHBE B 2ZEBMHICD
WTRATR. ZFITIE, ANICTEZRITHET LA B ERNA
BRETEIOIL, BBEO—MRIEEDIFT LAELDHEICR
THBEEZBMEICT 27-ODEIIREZAWV:, AL AE X AHEK
ChoTWie, XEHETIE, MRENEELIVER) 28ELE
FHEICHL, BRCEBEYDRERTINER BES LUIES
i) OFT, MAIZOMBLITTIIEATIRAVEEZ &
B - ESRAYICEND IR S 12O DAEICOVWTEZ T 3.

FEOBN #MCEEYOBERTICUER ERE LTSS
fEMT) OFRT, MBRNZORBEICIT TIIBATI R VBT —H&
By - EERRICE DM LHDHEICODVWTRY, BETES LD
I3 zBNET 3.

FHOIERE HBLVOTHOMIENEK - HHICDWVWT
MO, BIZIE TRRTTISTREBICE 1T 2B OIRB 7 TR A
MMEOBVWZERBL THBTE S £5ICBBCZBRET
3.

AEPEERCOBE SPIRE - KA, RIE - HHHBES
SHETF BiICal.
FORMEHILEELVWEE CoREICKI-T, MEAOFEEEL

BXEE - FEORE

WEE TEIRMS LUOBEYORERFHCNTZ2ERAH=E
RLTHELBEDDS.

RERE COREXOER- - SAC L OFLERBAICHEINS
FIEMERTZ 1'H5.

BEE

B HZFOERE (FEHBCE, HiIdhk)

Theory of Elasticity (Timoshenko and Goodier®, McGRAW-HILL
INTERNATIONAL EDITIONS)

RREHEA AL BE ST, RELR—F QORER) , €
B (B0RER) DRETI00R TITL, #FTt=# 102 WEREAL
TREAEC L, REAEU EZEHRET 5.

F7142A77— KBEH18:00~19:001, HIMRABSRERSEIC
TG, BFA—ICE B2

BEUEBEADIX SLOEEILEVT SHOREDESICD
WTLoMD AL, IRELTHL. £, BEMHEEZS K
DAN, BXAFEE (B, 0FH, BSLUOEMEICEITZIEN—
VT AR OBRICBDD. Bb, COFBEEOENEIFH
FERICHOE5Z ZBELR— MIE>THESRL, 2EDOEBRHLR
BLTWREBICDWVWTIEMEBDOEBEICEWVWTER T 2% H
175.

$_'7_F éﬁllé: J/_ﬁ_\jj; U?@‘) *ﬁﬁiﬁ%ﬁ; %ﬂéﬂ'ﬁ_\ﬂ

Keywords Elasticity, Stress, Strain, Constitutive equation,
Combined stress
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Computer Aided Engineering
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EEERE i B8 (TRARARMIEER)

BEOHWE YRICHENMbONIE, BHPELD. RFTOER
CRBBEABICEVT, FTE—ITTHONZDIE, COEN%E
ROZBIETHD. ISNERDZNRFRKOFEIL, MEHAODENED
RO THoTe. MR, TORRE T23YEH, BERRET
HEINBHRETHZIHDREICELLT, TOERBZBMERPEMN
BICPLWTWB. LHL, REROAETENMEONZDIE, 1&D
PROG, EERICALDHZHBEDIGHDHERY, TR
NIEBBEICHLTREITTHD, EEAERODDISHLTIE,
KOBIEHNDEL Z S BN RBRN, RBENICKD, €039
DISHEFRREZMEDNFBZDICEEEF>TWE., TNICIHZ TR
nNeoh, BRERLETHD. BREREAIIHERITO—TETH
D, REMICIIEDEISBEROBDTHIRA D Z &, IRTHE
i, EBUBIFREDNBRETHZICARY, ZLOBNIDHZEE
HE, IZP9HFTRCIEDTIRVWFEEA>TWVWS. KB
ETlE, BEMEELTERE LIERERAOERZFE I D
12, RBERERY 7 bz 7E2RAVEISHBFEZ®EL T,
HEMETIERALCRERHIOVWTHRET A #HNE T 3.

FHOEN HUEMEEZNRC LLEBEREREZDERERZ PN
CEBIS, ARBRERY 7 bz 72 AVWKIGHENEE =17
STEICED, StEMEEALICEBERANTTSLSICHBC
CEBNETS.

FEOIEAFE RMUMEZzNRC LIBREREOERER%E
MO, COMBERITENCEDELDICIEAP VT HEZRNTUNSED
MEDWTERATE 2L SICAB L eHIC, HERERITICREM
SNICBRERYV 7 ST 7ZRAVT AIZIE, ARPTXES
TRFRDISHE L VO THDHZERTEDLSICHBB Lz

BXEE - FBORE

PR =R EEI0YaRS i %, 28

IEERCTS.

FFHEFRRORE
R RBRS

THEH SICAL.

FORENZELVEE COREIETST, (HENFS S
URB) 50 TREHENY) TEIMES £ CBENOBER
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REHEE FicHL.
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Vv o RBRERE, HBREE, 1984.

RUREPES E L BE 573, BREZRBRELZ FCHEIOR
LR — b OFEFFI00RTITL, MR/ 102 EEAAL TRK
PAEE L, RIEMEU EEZERE §5.

T4 ATT7— KBEHR18:00~19:00/C, HMFIABERBEHREE(IC
THIG. BFA—IICL B2

BEYWEADIX BLROEBZICEVT, SO0BEVESICD
WTLoMDESRBAL, IRELTHEL. 1z, BEBEREZOBETE
BICOWTUE, TA (TFa—F VI 7Y REV ) DBIDTT,
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BREIEBR T ZIEITICECEST, BREREZZEEMNALFR
LTHREBTZ_cxBiEd. Ab, COFTHEEOEREIL,
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BRI - $Ai7, SRIERY - HHINBE 7, B
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ERE

Keywords Elasticity, Stress, Strain, Constitutive equation,
Numerical analysis, Finite element method
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Fluid Mechanics

B3 o1 f7 [GRESIEIA 2,3 B2 WETFREMIF I —X
BEEFOESTEI Moodle = JEA T 5%
IEEERE 01 NER(TFARREN T F W)

BREOBE REIFRBNFO—NHFTHZH, aRTEELE
NEORBICMAT TEND) OBMINBELRS. TDD, ¥
BELLTOEABLUVIRILF—C L TOENDOHEMRICIDOW
TEBRLBVWESICERL (REZEDS. 2fMNLEENTC
LT, TR2ICEVWTREZIRODFRS L EOEMBEICSENSE
BHAREOME VIR E THICHETL, £OYIENETke BRE
TEB. Ff, BBEITOSILICELD, ERORNOBEZTED
ROBEICHBE R BZELZDERICOVTERZRD, A 1%
&3,

FHOEMN SFWRNUCOVWTHD, RNOBEHRZIEETE S
LOICHBB I EBNCTS.

FHOIERR MR EF TR TIERARERNZERTI L
BIS, RARRNZEORASLIICTS.

AEPEERCOBE SPINE - &I, RIER - fANBEN, B
BHEREBRS

THEEH c<iInl

FORELFLELVEER BRREOIMOMVWDOBRICIE TTHEHK
FCl TERMOABRAZBVTRENFNLHERZ5 2 3.

REME COREORE-LBCLT UREDF) , UREH
W RTLIE), TEXRERH |1, EXRERH\I,

BRRAENF) 1B 5.

HEE AnIF GOINHE w24E, BEE) .

52EE BRIFEEU—REIY (BAERZEIR) , BHT
FEER—REEE (BAERFERR) , EF - 47 bOREE

REFE - FHORT

BN FEB(FLERE) 25k PR e RES0WmS S5

7l (BABMERR) , REOEMMNES (BERMFERR)

RiRFES A B

2TOETMEE HREEXRBECENOREFREZE ORERH
EHBEE L, SEIUERELIEEICTL TEMNESR 5.
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RTITLV, 60U EEERET 3.

BE, PEARBORRRICOVWTIE, EMAIRE 2 BB RIRICTE
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TR ER, EHIRBREICISEEREES AR/ — FOREER
O3, BEEBREEAD ./ - EERTBZE UL—XU—7
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PR, ETHRBROSKHICOVTIE, REBENEEREAIOB™L
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F—J—F

BB EFHBOFRT, TXILF—REDN RILX—1DOEE)
TEOUE, REBITE, BREIE, SEANOER, 808,
BAARADF

Keywords Equation of Continuity, Momentum Theory, Energy
Conservation (Bernoulli’s Theorem), Fluid Characteristics, Fluid
Statics, Laminar Flow and Turbulent Flow, Fluid Drag, Similarity, Po-
tential Flow Dynamics
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Engineering Thermodynamics
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E£3ICBHLEANLTS.

AEPEEFRCOBE AN BAVEE, SPINE - 5Kl R/E
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BEIE
AT —> T L (B2R) |
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ROBFI0SRTITS. EERZ0RE L, B5tR# 102 MHER
ALTERRABEC 5. REMBELULZERETE. ARED
FHEE, DREIZER - TERNFRE OTXRRANFEEOD
FHEICHZET D.
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FILBEFE (2311F) ICTHIE. BEFA—IICEZZHSITILHE
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BEREADIX
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Keywords The first law of thermoadynamics, The second law of ) N
thermoadynamics, Ideal gas, Equation of state, Carnot cycle, En- %8@ ';ﬁ"j:h',z\ -
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System Control Engineering
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Space Equation, Stability, Optimal Regulator, MATLAB & Simulink
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Kinematics
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Robotics and Exercises
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Quantum Mechanics
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Why is the metal that forms the machine so strong? Why is it plas-
tically deformed and does not return to its original state once bro-
ken? Why are the properties of metals, semiconductors, and insu-
lators so different? In this class, you will learn the concept of quan-
tum mechanics as a basis for understanding the properties (phys-
ical properties) of metals, semiconductors, and insulators, includ-
ing material strength.After that, we will try to understand the above
properties by applying this.Through this class, students will learn
the concept of quantum mechanics, and will be able to understand
the functions of microscopic quantum particles in the phenomena
of various materials that were considered conventional.
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+ Understand the historical background of quantum mechanics.

- Understand the existence of classical particles as the limit of
quantum particles.

* You can see the difference between Fermion, Bose and classical
particles.

- Simple calculation of expected values of probability density and
physical quantity using wave functions and operators.

- The wave function of electrons under a well-type potential can
be derived from the Schrodinger equation.

+ Understand the mechanism of each property of elasticity, plas-
ticity and fracture.

-+ Understand the differences in the electronic structure of metals,
semiconductors and insulators.
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- Understand the historical background of quantum mechanics.

-+ Understand the existence of classical particles as the limit of
quantum particles.

- You can see the difference between Fermion, Bose and classical
particles.

- Simple calculation of expected values of probability density and
physical quantity using wave functions and operators.

- The wave function of electrons under a well-type potential can
be derived from the Schrodinger equation.

- Understand the mechanism of each property of elasticity, plas-
ticity and fracture.

- Understand the differences in the electronic structure of metals,
semiconductors and insulators.

AEHEEFREORE %, FPIRG - £l SRIELY - #HHIBE
B, REF(FEK - 55 - WEE), BERR RS

ZHEEN

TEHZN (Hn7HiE) ZERELTVS .

Have taken "Advanced Engineering Mathematics III” for differential
equations.
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The basic subjects of this class are Basic Linear Algebra | /II, Ad-
vanced Engineering Mathematics |, Advanced Engineering Math-
ematics Il, Advanced Engineering Mathematics Ill, Advanced Engi-
neering Mathematics IV, Introduction to Physics and Exercisese and
Basic Physics II.
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The development and applications include Applied Electron The-
ory, Applied Quantum Mechanics, and in graduate school, there are
Solid State Physics and Seminar in Solid State Physics, Solid State
Physics under Extreme Environment, and Physics of Extreme Mate-
rials.
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Report: p point (15 points), Moodle quiz: g point (10 points), final
exam: r point (75 points)

The point of p + g + ris comprehensively evaluated.

A score of 60 or more is considered acceptable.
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Every Monday from 12:20 to 14:30, | will respond in the Kotake
teacher’s room on the second floor of the machine building.| wel-
come e-mail questions.
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- Every time, a resume will be given out before class, and a sum-
mary of the class and tasks for that day will be shown.Resumes are
provided in Moodle for the convenience of students who are absent.

+ The class board is recorded by using a document camera and
provided to students by Moodle.This makes it easier for students to
review.

+ After the class, a quiz will be conducted with Moodle to establish

REFE - FHORE

understanding,.
+ Make questions and communication with Moodle so that they
can reach all students.
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Quantum theory originally requires a break away from so-called
common sense.Develop your ability to think with flexible logical
thinking.
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Keywords

sbasics of physics, materials and structures, motion and vibration,
energy and flow, information and measurement /control

elasticity and plasticity, laws of motion, waves, physical properties,
thermal radiation, sensors

basics of quantum mechanics, uncertainty principle, Schrodinger
equation, eigenvalue, eigenfunction, free electron theory, band the-
ory, blackbody radiation, specific heat, optics
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Lecture 1: Quantum nature of light

What is light?

Darkness of physics in the late 19th century: light
Snell’s law as seen from the particle theory (Newton)
Snell’s law as seen from the wave theory (Huygens)
Wave theory belief

Fluctuation of the wave theory

Blackbody radiation and photoelectric effect
Discovery of photon and energy of one light
Description of photoelectric effect

Photon momentum

Lightis a wave and a particle = quantum

Snell’s law viewed from quantum theory

Newton’s law viewed from quantum theory
F2EEE MBOEBFMH
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Lecture 2: Quantum properties of matter

Darkness of physics in the late 19th century: understanding matter

Atomic structure: So how are electrons in matter?

De Broglie matter wave

The birth of quantum mechanics (formulation): Twilight from 1905

to 1923 (before dawn) and dawn from 1924 (sunrise: formulation)

Matter and light (energy) are waves and particles = Quantum =

Schrodinger’s picture by wave function

Are free particles and plane waves equivalent? !

Momentum of classical and quantum particles viewed from free

particles and plane waves

Operator eigenfunctions and eigenvalues

E3Oo#ER LEHMEOEET) £ TSchorodinger A2

1 RTDFER

3RTTDFER

BHHEN T TFEED S RIchBNF & E8FHFOEHE

EETOEEEHCEEE

BB T RN T 5 AR DAL © Schorodinger DB H 2T
(1%7T)

Schorodinger D FBI A2 (3 X7T)

a7z RIFFED ZRFICH T 2 EBEH O

Lecture 3: "Momentum Operator” and "Schorodinger’s Equation”

One-dimensional plane wave

3D plane wave

Momentum of classical and quantum particles viewed from free

particles and plane waves

Operator eigenfunctions and eigenvalues

Birth of equations describing wave functions: Schorodinger’s wave

equation (one-dimensional)

Schorodinger’s wave equation (3D)

Solution of the wave function of a particle running down a slope

FALEE (B MKIESchorodinger D A2, ¢ (AR 8

FHEOER

BHHENTF & TFEED S RIcHBNF & EFHFOESHE

EETFOEEEHCEEE

IXIIF—BEEFOEEREHACEEE

IxILF—BEF CREEREE

IRILF—RERTOAER : Schorodinger D AR (12X

7o)

IXRIF—BETF CRB®REER

HHENF C EFRFOME L EEHEDIEE

HEERD S EFHRANOEEH

Lecture 4: “Time-dependent Schorodinger equation” and “Connec-

tion between classical mechanics and quantum mechanics”

Momentum of classical and quantum particles viewed from free

particles and plane waves

Operator eigenfunctions and eigenvalues

Eigenfunctions and eigenvalues of the energy operator

Energy operators and time-dependent terms

Equation in energy conservation system: Schorodinger’s wave

equation (one-dimensional)

Energy operators and time-dependent terms
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Difference between the position and momentum of classical and
quantum particles

Connecting the classical world to the quantum world

Probability density

ELEEE T ATHPERT YO vILROREBELE & T
EMFRIE

MEFROBEHRET

1IRTTHFPERT Y vl
1IRFTHPERT V> v ILOREEE (MENERADEDSS
IXTHFPERT V> vILORERE (MisH BAIANREREED
BEDIHH)

IR HRPERT Vo vIILOREBHOESHE L TRILF—
IRTHRPERT Vo vIL OREBHONMNE & EEHEDAFEE M
Lecture 5: “Wave functions in one-dimensional well potential” and
“Uncertainty principle”

Free electrons in matter

One-dimensional well potential

Wave function of one-dimensional well potential (both ends are in-
finite walls)

Wave function of one-dimensional well potential (when both ends
are walls with periodic boundary conditions)

Momentum and energy of wave function of one-dimensional well
potential

Uncertainty of position and momentum of wave function of one-
dimensional well potential

$om#EE  3XTdSchrodinger F1E) ¢ F3THARR
Tyl
MEHhDOEHREF

Schorodinger D &N A2 (3 R7T)
SRHRERT > vILOREER (Mimh' FHNEREED
EDIFE)

SATHRPERT > vILOREEE (MiHDOENERADIZE)
SRITHPERT > 2 v )L DREBH O E L EFEB D FHEE L
Lecture 6: "Three-dimensional Schrodinger equation” and "Three-
dimensional well potential”

Free electrons in matter

Schorodinger’s wave equation (3D)

Wave function of three-dimensional well-type potential (when both
ends are walls with periodic boundary conditions)

Wave function of three-dimensional well-type potential (when both
end walls are infinite)

Uncertainty of the position and momentum of the wave function of
a three-dimensional well potential

BT7OEE THEEEOREOISA]

THEEMOREDIGH

729 VR—"7 7 —[ElfTHR

2w b BB FOERTIRS

2w BN FOME BB DT

DA ROl e S

BFRE>. RFHECARK

Lecture 7: “Application of the principle of uncertainty”

Application of the principle of uncertainty

Fraunhofer diffraction lines

Diffraction phenomenon of particles passing through a slit
Uncertainty of the position and momentum of a particle passing
through a slit

Bragg diffraction conditions

Electron spin, atomic orbitals and periodic table

E8M#EE BFHFP0ENML ¢ NREFCEBBHY .
REDEDFRIE]
BHENFCTERD S RIcEHHEFEE8FRFOESHS
EHEREFOEEEH L EGE
UBBEEFOERREH EHE
IXNFBETFOREEHCEEE
RENBMOTERERC BEhaht DRE

BRY % THEK

AROYIEE L BERMOBRM

s

BRY % KEEK L A

— RO FEBIRDEREHOEKRIR

QR BNEIE

— R DRI DIFIERER

HENBI D IERE

— R DIRBNBI D IREY

Lecture 8: "Formulation of quantum mechanics”, "Operators and
eigenfunctions”, "Principle of superposition”

Momentum of classical and quantum particles viewed from free
particles and plane waves

Eigenfunction and eigenvalue of momentum operator
Eigenfunctions and eigenvalues of positional operators
Eigenfunctions and eigenvalues of the energy operator

Principles of plane wave expansion and superposition of wave func-
tions

Orthogonal plane wave

Orthogonality of arbitrary physical quantities and eigenfunctions
Orthogonal wave functions and inner products

Superposition expression of general wave functions

Conjugate wave function

Probability of existence of general wave function

Wave function normalization

General wave function coefficients

FoEEE MUBOEBEEFCUBOMEE & TTXILF¥F—E
BFEIRIILY—OHFEl ¢ DEETFOIILI — M4
HENBI D IERL

EROYIEE C EERBOER T

EHE DHIRFE

B DERFE

HHEI T EFRTFOME CEFHEDIRE

EEREM O T 1)L ¥ —EEBEERM

IRILF—DHIFFE

EROYIEE DERRHE

EROYREE ¥ BERMOERM

AROYEEDTILI— ME

Lecture 9: “Position operator and expected value of position”, “En-
ergy operator and expected value of energy”, and “Hermitian nature
of operator”

Wave function normalization

Orthogonality of arbitrary physical quantities and eigenfunctions
Expectation of momentum

Expected position

Difference between the position and momentum of classical and
quantum particles

Energy eigenfunction expansion of wave functions

Expected energy value

Expected value of any physical quantity

Orthogonality of arbitrary physical quantities and eigenfunctions
Hermite property of any physical quantity

B1OEEE ~rRILRR

1 RTREEEHD > 2 ILIRR

IMTTREBEED > RILIRR

HEICRSNZD > RILER

AUy bEBBHTD S RILIRR

HDOERE

Lecture 10: Tunneling phenomenon

Tunneling of one-dimensional wave function

Tunneling of three-dimensional wave function

Tunneling phenomenon seen in everyday life

Tunneling of particles through a slit

Total reflection of light

B110#EE EERNEOEFHE BREFH
BARERD EF i

BTN TFORBE— 7 T)LINFCR—IRF—

EARRED BRETF

1L xaEFEROBREBEFOEE

3RTEFERDEHEFDIES
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SMAHFPERT > vI)LOREEH Minh BARNEREZGD
EDIHH)

SMTTHRERT > vILOKBER (MmOENERIERDSZE
SRITHRPERT > 2 v )L DR OMUE L BB DT L
REZER

TJIIZBFEC TR 7T IRILFE—

Lecture 11: Electron theory and free electron theory inside solids
Electron theory inside solids

Types of quantum particles-Fermions and Bose particles-

Free electrons inside a solid

Structure of free electrons in one-dimensional solid

Structure of free electrons in a three-dimensional solid

Wave function of three-dimensional well-type potential (when both
ends are walls with periodic boundary conditions)

Wave function of three-dimensional well-type potential (when both
end walls are infinite)

Uncertainty of the position and momentum of the wave function of
a three-dimensional well potential

Wave number space

Fermi electron, Fermi sphere and Fermi energy

B120E#EE BEEOEMNEE

BHEBEFODOEN

St

il

i

Lecture 12: Mechanical Properties of Solids

Free electron pressure

Elasticity

Plasticity

Destruction

£1 3C#EE BENEO/NY MBS Yt

Ny RF vy Tyl

N> RHEE

IR HFERT VS vILOREBEMOESHE L TRILF—
IRTHRERT V2 v )L ORI OAIE L EENE DTN
EEARED /N> RS

ERRNTETIL

Ek% ETILT B55E

Blff & BRIKDRFI8IE

Ny RF vy Ty

BRAOTA > OEPNRT IR BT H OBragg 8iEL
BAEFONY RENY RF vy S

Lecture 13: Band Structure and Physical Properties in Solids

Band gap and physical properties

Band structure

Momentum and energy of wave function of one-dimensional well
potential

Uncertainty of position and momentum of wave function of one-
dimensional well potential

Band structure inside solid

Quasifree particle model

How to model a solid

Atomic structure of solids and liquids
Band gap and physical properties

Bragg scattering of periodic and occurring electron waves of ions in
acrystal.

Bands and band gaps in solids
£140EE BEROYMS

EfxonE (BEmit)

N> REE

TE & HGIK - IR

Ny RATEREEICEET28F
ESFERC TSR (pB - n k)
B CABIBIR

AA1F—R (p-n&Es)

AP5EM

HDEBE

TR

FEAOHBIRIR

Lecture 14: Solid State Physical Properties
Solid Properties (Solid Properties)

Band structure

Metals, semiconductors and insulators
Electrons participating in electrical conduction in the band
Intrinsic semiconductor and impurity semiconductor (p-type and n-
type)

Semiconductors and insulators

Diode (p-n junction)

Solar cell

Light transmittance

metal

Semiconductors and insulators
F150#EE 2F0FrHES
LR—hoEZE

Lecture 15: Summary and Review

Report Answer

#1160 FHEER

Regular Exam

FEHE (8 - €Y

ERIFE FICBEEHD FEA.

FHRFE  MoodleD/h\7T X MZEIFL 2T L.
MoodlelZ#BIFctkE / — b2 BEIL, BREDOEE/ — bz i<
230,

LYaXDORRBICEINTVWSLR— MREZHEVNTI TV,
Pre-learning: No special requirements.

Subsequent study: Please answer the quiz of Moodle.

Please complete your own class notebook with reference to the
notebook on Moodle.

Complete the report assignment at the end of the resume.
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Applied Quantum Mechanics

.
REFiE
B35 218 FEEES
Ty U THBEOBREMA B
BV &Rk (I

BEEomE

TRICEWVWT. REOMEDL S DL BB ETFHENLRE X
FEERTBZCF. KEBETHB. MOoME W) »Co
EOICRESTVEDD MEHIL > TEDLDICEDS D, BF
BRISTERDOBERIBRE IS SESH, BT CIE.
IO ZT7HBEYIRHFETZTO ETH. MMOMREZIERTSS
A THMADHBE B 5,

ABETIE FIHAD NISABFH) IC51SHE, RaABYOEE
ZRD L EFNFEERCLIYMROHERZEL T TN
SOMEZERT 5o

THICEFNEZISALERER EFER OERMABEZR
HzBNL, EFA>Ea—2—DOATHECRETGEERAD
ISARICDVWTHHEERT S, EANICIRHZBSLITOFEIIE T,
BEAMGUEBEN DL S BAEAD SRIRBY 50 DO EMRIZRETR
IZIDDNFH T2,

In engineering, it is very important to understand the various prop-
erties and quantum mechanics of real materials.To understand how
the properties (physical properties) of an object are determined,
how it differs depending on the material, and how quantum infor-
mation differs from conventional information theory, a mechanical
engineer performs an appropriate design.It is essential knowledge
for understanding machine performance.

In this lecture, following on from the previous term "Applied Elec-
tron Theory”, we will take up the properties of various things and
give an overview of them through lectures on physical properties
with quantum mechanics as a background.

Inaddition, the basic concept of information theory (quantum infor-
mation) applying quantum mechanics will be introduced, and the
application of quantum computers to artificial intelligence and cur-
rent control theory will be lectured.Basically, | don’t want to teach
only the ceremony, but try to give a qualitative explanation of how
the basic properties emerge.

FHOEM

Wttss, BF % EFHR, BETIBER BHSE, M5NFE, M
BlegE, MR, ATHEEOERIEE D, BEYIBEE 051
a7 P RERIENDF IS <o

Students will deepen their understanding of condensed matter the-
ory, quantum mechanics, electron theory, quantum information,
electromagnetics, statistical mechanics, material strength, instru-
mental analysis, artificial intelligence, and acquire the basic ability
to study solid state physics and control theory.

FBOIEREZ

HEEETFNA ZDADZXLDDNS.

« L= —PLED - EFHFOHEN BB TE 3,

- BROFEFRNEBEHIIBETE 2,

- B OBSHEE M REENIERETE 5,

- BLEORIBCEENIBRTE 2,

- EROATEMEETEFRM. BUZBRETE 5,

- RO NENEOFEORRZIBRTES.

RO DITEERD A N Z X LDIBETE 3.

- EFIEROERNLEZ HHIBETE 3,

cEFAVEa— 44— OHEANEBERTES.
cEFT7INTVILDEZRIEBETE 3,

- BEFEHRZICH L IchliiiZm e ATHED PR = B TE 2,

- Understand the mechanism of semiconductor devices.

- Understand the structure of lasers, LEDs, and quantum wells.

+ Understand solid dielectric properties.

- Understand the magnetic properties and types of magnetic ma-
terials of solids.

- Understand the principles and properties of superconductivity.
- Understand lattice defects and dislocations that cause crystalim-

< 8,9,10 EEHN@I2 FEN(FLRE) 3ERX ER EEI0VRS A% IBEIDLSIE Moodle Z R T 51X,

perfections.

- Understand the current state of study of the mechanical proper-
ties of materials.

- Understand the mechanism of material analysis equipment.

+ Understand the basic concept of quantum information.

- Understand how quantum computers work.

- Understand the concept of quantum algorithms.

- Understand the potential of control theory and artificial intelli-
gence using quantum information.

FEHBFEREORE KL, TEM BEAVEE, SRR - &
FmIERY - MAIBIBE N, RID(FEEK - 55 - W50, BEREERRN

FoREENLEELWEE
COER¥ERF CABFHR ORTORETH 2.
This lesson is a continuation of "Applied Electron Theory”.

RERE

RERTIE TEHRYIERR
), TER¥IMEE
3

At graduate school, students will learn more in detail as ”Solid State
Physics”, "Seminar in Solid State Physicss”, "Physics of Extreme Ma-
terials”, "Applied Quantum Mechanics”, and "Solid State Physics un-
der Extreme Environment”.

BHE
TS5 H 5 ER
06-153294-6
(ICRBEFRCHEREIFRLTY)

B2EE

#Z < OEGFYIEREOHBEN D BH\ AFIB L LT TEEY
MAPY BIE - RBCHFLVRETER TS (BEERE. &
JERR) o TMERE 3, (CRAL Y MU SEREE. #hk?)

MEFIEER) , THREVES
EFICARHR c LTToIcELL

EfAYER ) KOMZE FHEAMISBN 978-4-

A&,

FIEBEENBVWSEZ Y LT, BWER v FILE, A=
3.

FE2FBERICOVTE, E2FI2>EPa—42—AF (EH#E
IRER, HEREE, ARt HHEDTS.

Zoftich,

L LOEKESESR (LEELOYWEIR) EINeXE #Has

& (Maruzen eBook Library)
L7cLOEFYE (LIELOYETS)
(Maruzen eBook Library)
LicLTREYE (LILTYELS)
(Maruzen eBook Library)
LcLOBM (LEELOYEIS)
(Maruzen eBook Library)
LB -BFHRAEEA SO T TO—F— (HRYIEFARI)
SHREZE #2ZE  (Maruzen eBook Library)
LRMERH B RENSOLETHME— FRYWEZRAR
15) SHEREZ 8Z/E  (Maruzen eBook Library)
WELAEDSETYME MBLANSERZYESU—-X4)
(%) FEEMZE #HEZEE  (Maruzen eBook Library)
TEIT5.

Al R B

LAR—F pm (1568) « Moodle/hF R+ @ gm (108) , HERE
Birm (715R) @

pra+rOREFEICEHET 2.

B0RMU EZERE T B,

Report: p point (15 points), Moodle quiz: q point (10 points), final
exam: r point (75 points)

The point of p + g + ris comprehensively evaluated.
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A score of 60 or more is considered acceptable.

7477 —

BBEAEEI2  20~14 | 30IHEMER2MEIMTHEREICTHILY 5.
BFA—IICL2BE=EELT 3.

Every Monday from 12:20 to 14:30, | will respond in the Kotake
teacher’s room on the second floor of the machine building.! wel-
come e-mail questions.

BEREADIX

- B0, BERICLYaXZEED, TOHDEREDFEEDHVHFEET
RY. RATRFEDBEZIEINZ7HIC, LPa X&EMoodleTiE
ft9 3.

CBEOREXEBAXASEZAWVWD ZETHHEL, Moodle THFAE
ICIREET 5. CNICKDRBEDEEZ LY ILLT 3.

- BEKRICMoodle TNT X b ETTV, BREOEEEZNS.

- B EEZTMoodle THE ARV, RBESMEICITTESLSIC
95,

+ Every time, a resume will be given out before class, and a sum-

REFHE - FHORE

mary of the class and tasks for that day will be shown.Resumes are
provided in Moodle for the convenience of students who are absent.
+ The class board is recorded by using a document camera and
provided to students by Moodle.This makes it easier for students to
review.

- After the class, a quiz will be conducted with Moodle to establish
understanding,.

+ Make questions and communication with Moodle so that they
can reach all students.

Z0ftt

- BEDOERIIMoodleZBL THER L EZTDOT, EFREMEELL
F9

« LPaXE, MoodelRICpdfOFETEBWVWTHD 9, B LA
[FE S TIT o TLFET LY

+ Lectures will be communicated through Moodle, so please regis-
ter.

- The resume is in pdf format in Moodel.If you lose, please take it
away.

*—J—F

AAF—R, hSUYRE—, L—H—, FEEOLFEMNMG,
BEIR, B,
R—=ZTA>a81 ke, BRsiBnE,
2RE, ERENERE,
MEONZYNE, DiFEeR, EF7IILIVILrEFOAVEa—
22—, NIHEE

Keywords

diodes, transistors, lasers, semiconductor optical properties, di-
electrics, magnetics,

Bose-Einstein aggregation, superfluidity and superconductivity,
tunnel effect, total reflection, wireless power transfer,

mechanical properties of materials, analytical instruments, quan-
tum algorithms and computers, artificial intelligence

FERE

BIOHER 414 —F) & ThSYPRE—)
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A F— R OBV
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BROg & ERER

ArmEM
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Lecture 1: "diode” and “transistor”

diode

p-njunction = diode

Electrical characteristics of diode

Diode equivalent circuit

Rectifier circuit and DC power supply

Solar cell

Bipolar transistor

Bipolar transistor structure

Base, emitter, collector

n-p-n transistor, p-n-p transistor

Static characteristic curve of bipolar transistor
Operating and saturation regions of bipolar transistors
Amplifier circuit

b RILRIR,

Field effect transistor

LSI manufacturing technology

EOER FEREONENME, L—H—

THbhY O8F) eT7x /Y (BF) OIxRILF-CEEE
BFBROERE

FEEDONY RIEEICH T2 BFREDER C XOHEEIER
BB ISR

SIS ZitE ULV

2 AR OBEBFREDEICIC & B IO & IR

TA 2 adA > OBIARGH BB

TA a8y OFERIBRHEE
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BEHCIE?
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Lecture 2: Optical properties of semiconductors, laser
Energy and momentum of photons (photons) and phonons
(phonons)

Electronic transition selection

Electronic state transitions and light interactions in semiconductor
band structures.

Direct transition semiconductor

Indirect transition semiconductor

Emission and absorption of light due to changes in electronic state
between two levels

Einstein’s spontaneous emission transition probability
Einstein’s induced absorption transition probability

Einstein stimulated radiation transition probability
Stimulated emission = Laser principle (Part 1)

Inversion distribution = Laser principle (Part 2)

What is normal light?

Laser features

Semiconductor laser

B3 E#EE FER

FERICE SN 2FHaYE

MKSA B RICH T 2 BRSO EAL
dA>FoH—o37a%yE

MEREDER AL RFHEDR

ROBEF

O—L >V ORMES

SREA BN

FEEBED AR

EEBEORR

Lecture 3: Dielectric
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Special physical properties found in dielectrics
Unit of electromagnetic field in MKSA unit system
Macro properties of condenser

Various dielectric polarizations inside materials
Anti-polarization factor

Lorentz local electric field

Ferroelectric

Applications of piezoelectric body

Pyroelectric applications

EAblEE  HILE

B D < o O

MEREORRL BBRE— X b

MDD DR

SRRE MR

SRR R DR, (M) DREICK BZE1
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SRR DL Y BEAR
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Lecture 4: Magnetic Materials

Macro physical properties of magnetic material
Various magnetic moments inside matter
Classification of magnetic material
Ferromagnetic material

Change of magnetization (M) of ferromagnetic material with tem-
perature

Domains and domain walls

Magnetization curve of ferromagnet
Demagnetizing factor

Crystal magnetic anisotropy

Soft magnetic material

Hard magnetic material

Magnetic field sensor

E5MEE R—X 71> a8aVRE] ¥ TBRE Bk
)

KORIA K KF=KEKGD5E

2 DDEFNFE HENT

R— R F DD REE

4He EFDEFHEE TXRILF—
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BrE
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DERAPAYRIY !

BEEEFFHEF SQUID

Lecture 5: "Bose-Einstein Coagulation” and "Superfluidity and Su-
perconductivity”

Water droplets on winter windows = water vapor condensation
Two quantum particles and classical particles

Bose particle distribution function

4He atomic momentum and energy

Bose-Einstein aggregation in 4He atoms

Superfluid

Bose-Einstein agglomeration of Cooper pairs
Superconductivity

Type 1 superconductivity and type 2 superconductivity
Meissner effect

Josephson effect

Superconducting quantum interference device SQUID
BoM#EE TR © Teks , TERE
b RILIRS

R

BRIX

ST™M
Lecture 6: "Tunnel effect
fer”

Tunnel phenomenon
Total reflection
Wireless power transfer
ST™M

B 7 EEE RO HFEYMNT

IR

SRR
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Lecture 7: Mechanical properties of materials

Fracture mechanics

Dislocation theory

Elasticity

Plasticity

Pseudoelasticity

Stress-induced martensite

Shape memory alloy

=8OR niftkds

XHFEIHTEEE

EPMA

XPS

TERD

IR spectra

Raman spectra

NMR

MRS

SPM

Lecture 8: Analysis equipment

X-ray diffractometer

EPMA

XPS

Differential thermal analysis

IR spectra

Raman spectra

NMR

MRS

SPM

Foo#EE EF7IINIVILEFIADEa—4—)
HIFEBTHD D ONMFTHDI=2F

BFOREE | EFNTFCHBATOREL
EFHRCIEN?

EF7IINAV I LZNFEETIERT S

Lecture 9: Quantum algorithms and quantum computers”
Lightis a wave and a particle = quantum

The wonder of quantum: the difference between quantum particles
and classical particles

What is quantum computation?

Understanding quantum algorithms with optical circuits
F10MEER EF7INIVILLEFIYELI—F—] OFEE
Deutche-Josza @ 7))L 1) X s

Grover D2 FRET LT X Ls

Grover @ 7 J)LO U X LD FCimiE A DA

ATHIgE

REFE

Lecture 10: "Quantum Algorithms and Quantum Computers”
Deutche-Josza algorithm

Grover’s quantum search algorithm

Applying Grover’s algorithm to advanced technology
Artificial intelligence

Deep learning

X

» 9 » 9

, "Total reflection”, "Wireless power trans-
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LR—~oEE MoodlelZ#BIF 7ciRE / — b ESEIC, BEEOEE ./ — bz <
Lecture 11: Summary and Review eI AN
Report Answer LYaXDREICEBIN TV LAR— FREZBVTIZTUL.
£120E THER Pre-learning: No special requirements.
Regular Exam Subsequent study: Please answer the quiz of Moodle.

Please complete your own class notebook with reference to the
FHFE (FH - 7Y notebook on Moodle.
EHFE FICHKBIEHD FHA. Complete the report assignment at the end of the resume.
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Applied Electron Theory

B3 5187 FHRESIEIK 3,4 EENI2 BER TFAHMTIFN BN FM(PLRE): 3EX HER =R REJ0ym 5% IREIRLSHE

Moodlex ZR ¢ 3%
EEEE )V Xk (TFEARRHE T2 ER)

BEROBE

THFICEWVWT, REOMEN S DA GHEZIER T D CId
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BFNE, EFHPHRNE. BHFE BREIFEzERC LY
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EBORITOREIFE T, EXRNGEEHNCDL S BHEAN SR
[ 5 Hh DEMRBERBICONIT 2L

In engineering, it is very important to understand the various prop-
erties of real materials.Understanding how the properties (physical
properties) of a matter are determined and how it differs depend-
ing on the material is essential knowledge for a mechanical engi-
neer to properly design and understand machine performance.It
becomes.In this lecture, we will take up the properties of various
objects and give an overview of them through an understanding
of physical properties in the background of quantum mechanics,
electron theory, statistical mechanics, thermodynamics, and elec-
tromagnetics.Basically, | don’t want to teach only the ceremony,
but try to give a qualitative explanation of how the basic properties
emerge.

FHOEM

EFNE EFROERNREIO. BRYIER = F IERNEED
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The understanding of quantum mechanics and electron theory
deepens, and the basic ability to learn solid state physics is ac-
quired.
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+ Understand the crystal structure.
- Understand the bonding modes of substances such as ionic
bonds, covalent bonds, and metal bonds.
- Understand the free electron model and Fermi surface as the
electronic structure inside the solid.
+ Understand the band structure and X-ray diffraction of solids,
which are diffractions of waves by crystals.

Understand the band structure of semiconductors, intrinsic
semiconductors, and impurity semiconductors.
- Understand the electrical conductivity of metals and semicon-
ductors.
+ Understand the physical properties of the solid interface and sur-
face, such as p-n junction.

Understand thermal phenomena from the distribution of
phonons in k-space.
- Blackbody radiation can be understood from the distribution of
photons in k-space.

FEHFEFRCORE K, TEM, BIAVEE, SR - R,
SRIERY - HHIBE S, KIS (FK - 55 - WE), HERRERS

EBEGB . MEORERANER

FoREENEELWEE

COEEIF TEFHF OHNFD EICEROMBOMEZHHR L.
BEAEYPEONTFICKETE 5,

This class discusses the properties of actual materials based on the
knowledge of "quantum mechanics”.
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In undergraduate courses, students study "Applied Quantum Me-
chanics”, and in graduate schools they study "Solid State Physics”,
”Seminarin Solid State Physics”, "Physics of Extreme Materials”, and

”Solid State Physics under Extreme Environment”.
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Report: p point (15 points), Moodle quiz: g point (10 points), final
exam: r point (75 points)

The point of p + g + ris comprehensively evaluated.

A score of 60 or more is considered acceptable.
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Every Monday from 12:20 to 14:30, | will respond in the Kotake
teacher’s room on the second floor of the machine building.| wel-
come e-mail questions.
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- Every time, a resume will be given out before class, and a sum-
mary of the class and tasks for that day will be shown.Resumes are
provided in Moodle for the convenience of students who are absent.
+ The class board is recorded by using a document camera and
provided to students by Moodle.This makes it easier for students to
review.

+ After the class, a quiz will be conducted with Moodle to establish
understanding,.

- Make questions and communication with Moodle so that they
can reach all students.

T 0ftt

- BEDER(IIMoodlez B LU TERLFITDT, FReHELL
ia_o

- LYaXIE, MoodelRICpdfOFETBWLWTHD £9. < LA
IFE > TIT o TLET LY,

+ Lectures will be communicated through Moodle, so please regis-
ter.

- The resume is in pdf format in Moodel.If you lose, please take it
away.
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Keywords

history of understanding of materials, crystal lattice, crystal plane
and X-ray diffraction, crystal binding force, free electron theory,
semi-free electron theory, band gap and band structure, distribu-
tion of quantum particles at finite temperature,

electrical conductivity of metals and semiconductors, impurity
semiconductors, electronic devices, phonons,

thermophysical properties, blackbody radiation, heat conduction
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Lecture 1: "History of Understanding Materials”
Akebono of reason = Greek era

Age of religion = medieval

The birth of science = Renaissance, early modern times
Scientific development, industrialization = modern
Discovery of periodic law

Electron discovery

Atom size measurement

Nuclear discovery

Bohr’s atomic model
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Lecture 2: ”Stage inside the solid: various crystals”
Crystal lattice

Unit cell lattice constant

Brave lattice 7 types of crystal systems

Crystal structure /space group: 230 types

Minimum unit cell

Closest grid

Direction and plane orientation in crystal
EIEEE  EEEC XIRET
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Lecture 3: ”Crystal plane and X-ray diffraction”

What is X-ray

Interaction between crystal and X-ray (light): X-ray diffraction
Bragg diffraction conditions

X-ray wave number vector

Bragg diffraction conditions

G vector of diffraction surface and diffraction point position: Laue
diffraction conditions

FADEER HEREC XD oS
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Lecture 4: ”Crystal plane and X-ray diffraction”
Ewald’s construction method

Basic translation vector

Reciprocal lattice vector

Display reciprocal lattice vector of G vector

Continued
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Lecture 5: "Binding force of crystals”, "Electrons in solids: Free elec-
tron theory”

Atomic electron orbit

The four forces of nature

What determines the electron orbit of an atom

Types of crystal bonding force

lonic bond

Metal bonding

Covalent bond

Interatomic potential: A method for expressing the bond of matter
Electron theory inside solids
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Wave number space

Fermi electron, Fermi sphere and Fermi energy
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Lecture 6: "Semi-free electron theory: band gap and band struc-
ture”

Band gap and band structure

Diffraction of free electrons inside a solid by a crystal lattice.
Brillouin Zone Boundary

Band structure and band gap in solids

1st Brillouin zone boundary of simple cubic lattice

Valence electrons
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Lecture 7: "Distribution of quantum particles at finite temperature”
Particle distribution at finite temperature

Two quantum particles and classical particles

Fermion, Bose, and classical particle numbers

What is temperature?

FEeo#EER [EECFEFROBRCEE]

BREEE (BXUEHN)

TR - FEE - HBRERICE 3ERUCEEDEL

N> RRTEBRIEE! ‘F'ﬁ’:}@“é

BREEEDEVEECER

KEZE

TE B - MR

TR &G - BREDBEREEEDE

FEREABFIEDEL

BERICHEST2EFOH (o) ODREICLZE(L
ETOFHIREDREICSZEL

R B EFOMEEZR

Lecture 8: “Electrical Conductivity of Metals and Semiconductors”
Electric conductivity (electric resistance)

Difference in electrical conductivity between metals, semiconduc-
tors and insulators

Electrons participating in electrical conduction in the band

Factors that create differences in electrical conductivity

Density of states

Metals, semiconductors and insulators

Difference in electrical conductivity between metal and semicon-
ductor /insulator

Difference between semiconductor and insulator

Change in the number of electrons contributing to current (nc) with
temperature

Change in average electron velocity with temperature

Various electron scattering factors
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Lecture 9: “Electron Model of Impurity Semiconductors”
What is a semiconductor?

Types of semiconductors (Part 1)

Types of semiconductors (part 2)

Semiconductor electrical conduction

Effective electron mass and carrier mobility
Semiconductor crystal structure and band gap

Intrinsic semiconductor carriers

Impurity semiconductor (p-type semiconductor, n-type semicon-
ductor)

Impurity level of impurity semiconductor

Fermi levels and carriers in impurity semiconductors.
Electrical neutral condition

When the impurity concentration is higher than the carrier concen-
tration of the intrinsic semiconductor

Temperature dependence of electrical conductivity
B1OM#EE BF7/N\TX
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Lecture 10: Electronic Devices

p-n junction diode

p-n-p junction (n-p-n junction) transistors

F1IEEERE T4/ 8T MOBREICEZE]
BERDNZETIL

JH/) >

TA ) r=R—HF

wEICE (ROOBAR) T4/

T F /> OREEER

EEA2 BEU LORFN S DIFE
AL

Tx /DT

TH/YDR=X + TA>2 28412707
Lecture 11: ”Phonons and their distribution with temperature”
Solid spring model

Phonon

Phonon-Bose particle

Vibration, heat (macro phenomena) and phonons
Phonon dispersion relation

When the solid consists of two or more types of atoms
Phonon types

Phonon distribution

Phonon Bose-Einstein distribution
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Lecture 12: "Thermophysical Properties”

Phonon distribution at constant temperature

Phonon state in thermal phenomena = Debye model
Phonon total energy

Phonon wavenumber density of states

Phonon constant heat capacity

Phonon state distribution and specific heat at each temperature
Debye temperature of each substance

Electron temperature change

Phonon pressure and thermal stress

Thermal expansion coefficient
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Lecture 13: "Blackbody radiation”

Light distribution at constant temperature

Quantum particle of light wave = photon (photon)
Photon = Bose particle

Laser and white light (heat-derived light)

Photon dispersion relation

Photon distribution

Distribution of wavelength in cavity = Blackbody radiation
Black body

Photon state in cavity = Planck’s blackbody radiation model
Photon wavenumber density of states

Photon energy density of states

Total energy of blackbody radiation

Energy intensity of photon of wavelength A

Vienna’s displacement law
B14EERE [BEE)
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Lecture 14: "Heat conduction”
Solid heat conduction

Radiant heat conduction

Gas heat conduction
F15O#E 2FEOFrHCESR
LAR—~oBEE

Lecture 15: Summary and Review
Report Answer

16l EHER

Regular Exam

FHFE (8 - 7Y

BHIFE CFIHKBREIHD FHEA.

EHRPE  MoodleD/NT X MMIEIETZI L.

MoodlelZ#BIF 7ciRE / — b ESEIL, BEOEE ./ — e <
ZEL.

LY aXDRBICEEINTWVS LAR— FEREZEVNTIRTL.
Pre-learning: No special requirements.

Subsequent study: Please answer the quiz of Moodle.

Please complete your own class notebook with reference to the
notebook on Moodle.

Complete the report assignment at the end of the resume.
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Analytical Mechanics
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The physics most specialized by mechanical engineering engineers
is dynamics.In the Department of Mechanical Engineering at Mie
University, we have studied the physics of mass systems in basic
physics 1 and the physics of rigid systems in mechanics.will go for-
ward.Analytic mechanics, unlike the traditional equation of motion
with force, gives an understanding of dynamics with energy.You will
be surprised at how easily you can derive complex equations of
motion using this method.Also, knowing analytical mechanics will
give you a deeper understanding of quantum mechanics that has
evolved.

In this lecture, we will focus on solving various concrete exam-
ples required for engineering engineers.Among them, variational
method, principle of minimum action, Euler-Lagrange equation,
Hamilton’s positive | will also explain concepts such as quasi-
equations, canonical transformations, symmetry and conservation
laws, Lagrange’s undetermined coefficient method, and Poisson
bracket expressions.If time allows, | will also go into special rela-
tivity and electromagnetics, and deepen my understanding of the
Lagrangian of particles in electromagnetic fields.If time permits, |
will also mention the path integral, the relation between classi-
cal mechanics and quantum mechanics, and the derivation of the
Schrodinger equation.

Basically, lessons will be conducted mainly on specific exercises, so
please feel free to take a place as a training (exercise) place to mas-
ter analytical mechanics.
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+ Understand variational methods.
- Understand the principle of minimum action.
- Determine the Lagrangian of many systems and derive Euler-

Lagrange equations.

+ Determine the Hamiltonian of many systems and derive canoni-
cal equations.

- Canonical conversion between different parameters.

-+ Symmetry shows the conservation law.

+ Understand special relativity.

- Determine the Lagrangian of particlesin an electromagnetic field
and derive Euler-Lagrange equation.

+ The relationship between classical mechanics and quantum me-
chanics can be understood from the path integral and Poisson
bracket expressions.
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+ Understand variational methods.

- Understand the principle of minimum action.

- Determine the Lagrangian of many systems and derive Euler-
Lagrange equations.

- Determine the Hamiltonian of many systems and derive canoni-
cal equations.

- Canonical conversion between different parameters.

+ Symmetry shows the conservation law.

- Understand special relativity.

- Determinethe Lagrangian of particlesin an electromagnetic field
and derive Euler-Lagrange equation.

- The relationship between classical mechanics and quantum me-
chanics can be understood from the path integral and Poisson
bracket expressions.
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Itis recommended that you take Basic Physics 1 and Mechanics.
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Vibration engineering, Control engineering, Quantum mechanics,
Applied Electron Theory, Applied Quantum Mechanics, Solid State
Physics, Seminar in Solid State Physics
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Report: p point (15 points), Moodle quiz: g point (10 points), final
exam: r point (75 points)

The point of p + g + ris comprehensively evaluated.

A score of 60 or more is considered acceptable.
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Every Monday from 12:20 to 14:30, | will respond in the Kotake
teacher’s room on the second floor of the machine building.| wel-
come e-mail questions.
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CBEOIREEZEZEEAXSEAHWVS ZETEEL, Moodle THAE
ICIRMETS. CNICEDZEEDEZBE LY ILLTS.
cIBEB(ICMoodle T NTF X R EITV, BROEEZNS.
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- Every time, a resume will be given out before class, and a sum-
mary of the class and tasks for that day will be shown.Resumes are
provided in Moodle for the convenience of students who are absent.
+ The class board is recorded by using a document camera and
provided to students by Moodle.This makes it easier for students to
review.

- After the class, a quiz will be conducted with Moodle to establish
understanding,.

+ Make questions and communication with Moodle so that they
can reach all students.
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9
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IFE > TIT o TLET LY,

+ Lectures will be communicated through Moodle, so please regis-
ter.

- The resume is in pdf format in Moodel.If you lose, please take it
away.
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Keywords

Newtonian mechanics, Euler-Lagrange equation of motion, varia-
tional method and least action principle, symmetry and conserva-
tion law,

Hamilton’s equation of motion, canonical equation, coupled oscil-
lation, reference coordinates, reference oscillation, Liouville’s theo-
rem,

canonical transformation, Poisson bracket expression, analytical
mechanics in nonconservative systems, bounded motion and La-
grange’s undetermined multiplier method,

path integral, Schrodinger equation, canonical quantization, spe-
cial relativity, Lagrangian of particles under electromagnetic field
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Lecture 1: Newtonian mechanics

Newton’s equation of motion

Mass equation of motion

Equation of motion of a rigid body

Simple movement: free fall, harmonic vibration, object and pulley
Newton’s equation of motion constraints

Vector representation of equation of motion

Why learn analytical mechanics?

Two forms of analytical mechanics: Lagrange form and Hamilton
form
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Lecture 2: Basics of Lagrange style

Simple movement: free fall, harmonic vibration, object and pulley
Degrees of freedom and general coordinates
Degree of freedom

General coordinates

Euler-Lagrange equation of motion
Derivation of equation of motion

Circular coordinates and conservation laws
Conservation power

General strength

General power and work

Damping force and dissipation function
E3#EE Bl RIMERRE
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Lecture 3: Variational method and principle of least action
Fermat’s principle in light

Stationary value problem

Minimum action principle in mechanics (Hamilton’s principle)
Minimum action principle and Euler-Lagrange equation of motion
Simple movement: free fall, harmonic vibration, object and pulley
Symmetry and conservation laws
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Lecture 4: Approach to Mechanics Problems (Part 1)
An object rolling on a slope

Robot arm dynamics

Crane motion

Solving with Newton’s equation of motion
Solving with Euler-Lagrange equation of motion
B5MEE HFEEANOTIO—F (£0D2)
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Lecture 5: Approach to Mechanics Problems (Part 2)
Simple pendulum

Spherical pendulum

Pendulum of variable length

Rigid pendulum

Planetary motion

Solving with Newton’s equation of motion
Solving with Euler-Lagrange equation of motion
Foo#EE H¥MENOTIO0—F (20 3)
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Lecture 6: Approach to Mechanics Problems (Part 3)
Vibration of various degrees of freedom system
Coupled vibration

Building shaking

Reference coordinates

Reference vibration

Solving with Newton’s equation of motion
Solving with Euler-Lagrange equation of motion
BTEEE HFBEANOTIO-F (20D 4)
FAEEEEAR
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Lecture 7: Approaches to Mechanics Problems (Part 4)
Reference coordinates

Reference vibration

Exercise of coupled vibration
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Lecture 8: Basics of Hamiltonian Style (Part 1)
Hamilton’s equation of motion (canonical equation)
Hamiltonian

Derivation of Hamilton’s equation of motion

Free fall, harmonic vibration, object and pulley, coupled vibration
FLoEHEE NI VEXOER (202)
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Lecture 9: Basics of Hamiltonian Style (Part 2)
Configuration space and topological space
Liouville’s theorem

Topological space measure

Conservation system and dissipation system

Free fall, harmonic vibration, object and pulley, coupled vibration
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Lecture 10: Canonical transformation

The modified Hamilton principle

Generating function

Poisson bracket expression

Free fall, harmonic vibration, object and pulley, coupled vibration
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Lecture 11: Approach to Mechanics Problems (Part 5)
Analytical mechanics in nonconservative systems

Forced vibration and dashpot

Free fall, harmonic vibration, object and pulley

Carshake

Building shaking

Solving with Newton’s equation of motion

Solving with Euler-Lagrange equation of motion
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REES MEZBIER, NEEZEmN 2K
RIGEE)

FTAS— 35T 1DEMAER

292 0Y 2 DRERERE

S50 aDORERBAEDEH

Lecture 12: Bound motion and Lagrange multiplier method
Simple movement-mass point sliding on a slope, object rolling on
a slope

Binding movement

Euler-Lagrange equation of motion

Lagrange multiplier method

Derivation of Lagrange multiplier method
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Lecture 13: Analytical Mechanics and Quantum Mechanics
Minimum action principle and path integral

Translation /falling motion

Derivation of the Schrodinger equation from path integrals
Canonical equations and canonical quantization

Bl 4EEE BHRENHEREBHS T TORTFOI IS0
V%

TS RAE T ISR
BHAEIEER N TORFDI I I 0IOT Y
BRRKIFERNT— - RTMILRTYIvIL

BHIBE T CONTFDZITZ>IT Y

Lecture 14: Special Relativity and Lagrangian of Particles under
Electromagnetic Field

Special relativity

Lagrangian of particles under special relativity
Electromagnetism and scalar vector potential

Lagrangian of a particle under an electromagnetic field
B1S5MOERE 2hDFrHEES

LAR—boE%E

Lecture 15: Summary and Review
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Keywords atom, molecule, chemical bond, crystal structure, X-
ray, crystal defects, point defect, dislocation, grainboundary, inter-
ace, crack, fracture, rate theory, non equilibrium, diffusion, solidifi-
cation
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Automobile Engineering
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Production Systems
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Intellectual Property
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Creative Design
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