Level of study

SYLLABUS 2019/2020

Master’s Course

Course title in
Ukraine

di3nKa gienekTpukis

Course title in
English

Course code

Physics of dielectrics

ECTS credits 3

Lecturer(s)

Dr.Sci., prof. Trubitsyn M.P.
Email address: trubitsyn_m@ua.fm

Course objectives
(learning
outcomes)

This course covers all major issues, and the most pressing matters in the physics of
dielectrics, shows the relationship of physics and engineering, which allows for
seamless connection of this course with previous courses.

In the process of studying this discipline a student is obliged to: learn the basic
phenomenological theory of various phenomena in dielectrics, be able analyze the
physical nature of the phenomena observed, learn and know the application
principles of dielectrics in functional and integrated electronics.

e Kypc ¢isvKM fieneKkTpuKiB OCBiYye yCi OCHOBHI MWTaHHA, a TaKoX Halbinbw
aKTyanbHi NMTaHHA B 06nacTi GisnKK AieneKkTpuKiB, NOKa3ye B3aEMO3B'A30K i3nKM Ta
TEXHIKM, WO [03BOMAE OPraHiYHO NOB’A3ATM  JaHWM KypC 3  Kypcamu, Lo
nonepeaytoTb.

B npoueci BMBYEHHA AAHOI AUCUMNAIHM CTyAeHT 3a60oB’A3aHUIA 3acBOITM OCHOBHI
deHoMeHOoNOriYHI Teopii PisHUX ABULL, ¥ AieNeKTpuKax, aHanisysatu ¢isnyHy npupoay
ABML, WO CMNOCTEPIraloTbCA, OBONOAITM MPUHLMNAMM 3aCTOCYBAHHA LOi€NEKTPUKIB B
dYHKUiOHANbHIM Ta iHTErpanbHi eNeKTPOoHiLi.

Prerequisites:

Knowledge

Knowledge of mathematics and physics on the level of bachelor in physics or applied
physics

Skills

Mathematical and physical skills on the level of bachelor in physics or applied
physics

Courses completed

Learning effects:

Knowledge

The bachelor in physics or applied physics.

Relation of the
learning effects to
the specialization

Learning effects of the course

WO01 Basic phenomenological theory of ferroelectrics.
Pyroelectric, piezoelectric and other effects in dielectrics.

W02 Thermodynamic properties of dielectrics. Optical
properties: electrooptical, elastooptical, photorefractive,
nonlinear optical.

WO03 Principles of polar dielectrics application in storage

devices and displays, laser modulators; ocHoBu
hbeHOMeHOoNOorivHOI Teopii cerHeToeNneKTpuKiB;

WO04 nipoeneKkTpu4Hi, N'€30€/1eKTPUYHI Ta iHWI edekTn B
AienekTpukax; TepMoaMHaMiYHi BNaCTUBOCTI AieNneKkTpuKis;
ONTWYHI BMACTUBOCTI: €N1eKTPOONTUYHI, NPY>XHOONTUYHI,
doTopedpaKTUBHI, HEMIHINHO-ONTUYHI;

WOSnpuHUMNKN 3aCTOCYBaHHSA NONSPHUX AieNeKTpUuKie y
3anam'aToBYOUMX NPUCTPOSX Ta AUCNAesaX, Mogynatopax
nasepHoro BUNPOMIHIOBAHHS.

W01 - W10




Relation of the
Learning effects of the course learning effects to
the specialization

uo1l - Uo7
UO01 Ability to analyze the physical nature of electric and
optical phenomena.

Skills UO02 Ability to choose the best material for use as functional.
U03 aHanizyBaTtu Qi3vyHy npupoay enekKTpuyHmMx Ta
ONTUYHUX ABULL;
U04 BnbpaTtn onTuMasabHUI MaTepian a4 BUKOPUCTOBYBaHHS
B SAIKOCTi (PyHKLIOHANbHOrO.

Relation of the
Learning effects of the course learning effects to
the specialization

KO1. A student has the creativity and the ability to conceptual

thinking. ' o ' KO1 - KOG
K02 A student is able to present and justify the personal point of
Social skills view.
KO3 A student is able to use the information technologies for the
communication with the scientific community.
K04 A student is aimed to expand personal knowledge and skills.
KO5 A student has the legal erudition.
K06 A student concerned about the environmental safety of physical
experiment.
Course organization:
Group-exercises
Form of classes Lecture ] | ] | P
(W) A (large K (small L (Lab) S (Project Exam
group) group) (Seminar) )
Contact hours 16 18
Semester 1
Language English, Ukrainian, Russian

Teaching methods:

Classes will be performed in tutorial system on a weekly basis using multimedia presentation and
internet in a form of the lectures open for discussion and questions.

In-class exercises are designed to probe knowledge developed through this process, with emphasis on
how well students have understood the underlying mathematical and physical ideas.

The students will prepare one individual presentation.

Assessment methods:



= m Q - ° = 0

T % gP 2 _BEe3g £ 3F 827%:8 2.¢

= g > o < = a S 5 gm 3 3 % 3

wo1 X X X
wo2 X X X
wo3 X X X
wo4 X X X X
WO05 X X X X
uo1 X X X
uo2 X X X
uo3 X X X
uo4 X X X
K01 X X X X
K02 X X X
K03 X X X X
K04 X X X X
K05 X
K06 X

Assessment criteria:

Grades

Criteria

The grading scale will be as follows:

90 - 100 % - A including A- excellent (eq. in Ukraine:BiamiHHO (very good))

82-89 % : B including B - very good (eq. in Ukraine: no6pe ( good))

74-81 %: Cincluding C - good (eqg. in Ukraine: po6pe ( good))

64-73 %: D including D - satisfactory (eq. in Ukraine: 3agoBinbHO (satisfactory))

60-63 %: E including E - acceptable (eq. in Ukraine: 3agoBinbHo (satisfactory))
< 59 %: F failded (eq. in Ukraine: He3apoBinbHO (unsatisfactory))

A. A student knows all terms and concepts mentioned in W1-W4, Ul- U4 and K1-
K4. A student can work without any assistances, his/her knowledge’s are creative
and easily applied to decision of specific problem.

B. A student knows all terms and concepts mentioned in W1-W4, U1l- U4 and K1-
K4, yet needs a little help when decision of specific problem.

C. A student knows all terms and concepts mentioned in W1-W4, U1l- U4 and K1-
K4, however needs a help when decision of specific problem.

D. A student knows the most of terms and concepts mentioned in W1-W4, U1l- U4
and K1-K4 and has difficulty in decision of specific problem.

E. A student knows only several terms and concepts mentioned in W1-W4, U1l- U4
and K1-K4 and can solve only a simple problem.

F. A student does not know most of terms and concepts mentioned in W1-W4,
he/she did not reach the satisfactory level of knowledge this course.

Course content (topic list):




Topics

1. Introduction to the physics of dielectrics.

W1. General concepts and definitions of physics of dielectrics.
W2. The classification of dielectrics.

2. Polarization of dielectrics.

W3. General definitions of polarization.

W4. Types of polarization.

W5. Polarization of dielectrics in various phase states.

W6. The polarization of polar material without conductivity in a DC field.
3. Electrical conductivity of dielectrics

W?7. Basic concepts of electrical conductivity of dielectrics.
W8. Electrical conductivity of gaseous and liquid dielectrics
W9. Electrical conductivity of solid and polymeric dielectrics.
4. Specific conditions and types of dielectrics

W10. Electrets.

W11. Piezoelectrics.

W12. Pyroelectrics.

W13. Methods of preparation of dielectric materials.

5. Electrical aging of dielectrics

W14, Electric breakdown.

1. Bctyn o ¢isuku agienekTpukis.

W1. 3arafibHi NOHATTA Ta BU3HAYeHHA i3MKKN AieNeKTpUKiB

W2. Knacudikauia aienektpukis.

2. MNonAapusauia gieneKkTpuKis.

W3. 3aranbHi BU3HaA4YeHHA nonsapusadii.

w4. Tunm nonapusau,ii.

W5. MNonspusauia aienekTpuKie y pisHUx ¢pa3oBmUX CTaHax.

wé. Monapusauis nonAapHUX maTepianis 6e3 NpoBigHOCTI y NOCTIMHOMY MO,
3. EnekTponpoBigHiCTb AieneKkTpuKis

W7. OCHOBHI NOHATTA NPO eNeKTPONPOBIAHICTb AieNeKTPUKIB.
W8. EnekTponpoBigHicTb ra3onogibHnX 1 PiANHHUX [AieNIeKTPUKIB
W9. EneKkTponpoBiaHiCTb TBEPANX Ta NONIMEPHUX AieNeKTPUKIB.
4. Ocobnu1Bi cTaHU Ta BUAW AieNeKTpUKiB

W10. EnekTtpeTtun.

W11. N'e30eneKkTpuKNn.

W12. lMipoeneKkTpukm.

W13. MeToau OTPUMaHHA AieNeKTPUYHUX MaTepianis.

5. EnekTpuyHe cTapiHHA gieneKkTpuKiB.

W14. EnekTpuyHnin npobin.
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Estimation of the total working time of students:

Lectures 34
Contact hours Seminars
Other (consultation, meetings) 6
Reading books and preparation for the lectures 10
Students’ work Preparation to the seminar
hours (without 10
the lecturer) Preparation of an individual presentation
i 15
Preparation to the test
Total works’ hours 75
ECTS credits 1 ECTS = 25 h 3




