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Modulio tikslas

Padéti doktorantams jgyti skaitiniy metody ziniy ir jglidziy, biitiny atliekant elektrodinaminiy sistemy mokslinius tyrimus, projektuojant mikrobangy
diapazono jtaisus ir sistemas.

Aim of module

To help doctoral students gain knowledge and skills of numerical methods which are necessary for electrodynamic systems research, and for designing
microwave devices and systems.
Suteikiamos Zinios ir gebéjimai
Doktorantas: zinos elektrodinaminiy jtaisy analizés metodus ir sintezés principus; Zinos baigtiniy skirtumy, baigtiniy elementy, baigtiniy skirtumy
laiko srities, integraliniy lyg¢iy metody matematinius pagrindus, esmg ir taikymo galimybes; zinos hibridiniy skaitiniy elektromagnetizmo metody
principus ir taikymo galimybes; gebés kurti skaitiniais metodais gristus mikrobangy jtaisy modelius, charakteristiky skai¢iavimo algoritmus ir

programing jranga; gebés pristatyti Zodziu ir rastu tyrimy, projektavimo tikslus, uzdavinius, metodikas ir rezultatus specialisty ir nespecialisty
auditorijoms.

Provided knowledge and skills

Doctoral students: will know methods of the analysis and principles of synthesis of electrodynamic devices; mathematical bases of methods of: finite
differences, finite elements, finite difference time domain, and integral equations, their essence and application opportunities; will be able to create
models of microwave devices based on numerical methods, algorithms for calculation of their characteristics and correspondent software; will be able
to clearly convey electromagnetism' problems and their causes for colleagues and non-specialists.

Modulio anotacija

Igyjamos sisteminés teorinés ir zinios apie skaitinius metodus (baigtiniy skirtumy, baigtiniy elementy, baigtiniy skirtumy laiko srities, integraliniy
lygciy bei hibridiniy) ir jy galimybes elektromagnetizmo uzdaviniams spresti. Jgyjami elektromagnetiniy lauky skaic¢iavimo ir mikrobangy jtaisy
modeliy sudarymo, charakteristiky skai¢iavimo, savybiy tyrimo ir sintezés gebéjimai.

Module annotation

Students acquire theoretical and working knowledge about numerical methods (finite differences, finite elements, finite difference time domain, and
integral equations) and possibility of their application for the solving of problems of electromagnetism. Students receive skills of calculation of
electromagnetic fields, creations of models of microwave devices and researching of their properties.
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12. (Papildoma). Nickelson L. Electromagnetic Theory and Plasmonics for Engineers. Springer, 2019. ISBN 978-981-2350-8.
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14. (Papildoma). Taflove A., Johnson S. G., Oskooi A. Advances in FDTD Computational Electrodynamics: Photonics and Nanotechnology. Artech
House, 2013. ISBN 978-1608071708..

15. (Papildoma). Inan U. S., Marshall R. A. Numerical Electromagnetics: The FDTD Method. 1st ed., Cambridge University Press, 2011. ISBN 978-
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17. (Papildoma). Davidson D. B. Computational Electromagnetics for RF and Microwave Engineering. 2nd ed., Cambridge University Press, 2010.
ISBN 978- 0521518918.
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IT resursai:
4. HFSS, ANSYS Inc., licencijos tipas Mokama, akademiné
2. CST STUDIO SUITE, CST - Computer Simulation Technology AG., licencijos tipas Mokama, akademiné

1. Matlab, Mathworks, Inc., licencijos tipas Mokama, akademiné
3. Sonnet's suties, Sonnet Software Inc., licencijos tipas Mokama, komerciné

Savarankis$ko darbo turinys

Sav. darbo apimtis vienai uzduociai Uzduociy skaicius 1§ viso valandy
Uzduoties pavadinimas Rézis S I(S])Drnmtéli(T) T NL(S) 1(S) I(T) | NL(T) | NL(S) 1(S) (1) | NL(T)
INamy darbas 424 20 2 40
Referatas 824 20 1 20
Pasirengimas atsiskaitymui 16-40 28 1 28
Mokslinis seminaras 20-60 20 2 40

Savarankisko darbo grafikas

uzduoties pateikimo(*) ir atssikaitymo(+) savaité

Uzduoties tipas T 23] 45678 o 0]1I]|2]13]14[15]16[17]18]19]20
Nuolatiné Namy darbas x| 1 2
. 1 2
Referatas x| 1
N 1
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Elektroniniy sistemy katedra

B dalis

Modulio pavadinimas
Skaitiniai elektromagnetizmo metodai

Module title
Numerical Methods of Electromagnetism

Modulio kodas Kreditai Atsiskaitymo forma
Fakultetas Katedra B,A,M,1,D Modulio Nr.* 18 viso: 18 jy: KD, KS, KP I,EL, E2, E, BE,BD, TD, A KD, KS, KP
lE[L]E|s] D | 19309 | 6 | 0 | | E | |

* modulio registracijos numeris katedroje

Studijy forma Paskaitoms Lab. darbams Pratyboms  Aud. darbui  Sav. darbui I§ viso
|Nu01atinés studijos | F | 16 | 0 16 | 32 | 128 | 160 |
| IStestinés studijos | I | | | | | | |

List of the Course lecture topics

Number of hours
Lecture topics NLS) | 165) 1S) |NL(T)

1. Introduction. The Basic Concepts of Electromagnetism 1
2. The Waveguides 2
3. Slow-Wave Systems 2
4. The Finite Difference Method 2
5. The Finite Elements Method 2
6. The Finite Difference Time Domain Method 2
7. The Method of Integral Equations 2
8. The Hybrid Methods 2
9. The Parallel Computing 1

In total: | 16

List of the Course exercise topics

Lecture topics

Number of hours

NL(S)| KS) | KS)

NL(T)

1. Formulation of the 1st homework assignments

4

2. Seminar. Presentation of the results of the 1st homework




3. Seminar. Formulation of the 2nd homework assignments

4. Presentation of the results of the 2nd homewo

In total:

16

Combpilers of the module (name,surnaiModulio egzaminuotojai (vardas, pavardé):  Katedros vedéjas (vardas, pavardé):

Vytautas Urbanavicius Andrius Katkevi¢ius Artiiras Serackis

Doktoranto vadovas arba profilinés katedros
vedéjas arba doktorantiiros komiteto narys

Doktorantiaros komisijos nutarimas

1. Modulis atestuojamas

2. Modulis skirtas mokslo krypciai: Elektros ir

3. Modulio atestacija galioja: nuo 2022-09-01 iki 2027-08-31
Modulj atestavo
Mokslo krypties doktorantiiros komisijos pirmininkas (vardas, pavardé)
Artiiras Serackis Data 2024-01-10



