Tabena 5.1 Crienudpukanuja npeaMeTa Ha CTYIUjCKOM MPOTpamMy JOKTOPCKUX CTYyIHja

Ha3uB npeamera: Ou3nka HAHOCTPYKTYypa

HacraBHuk niau Hactapuunm: MBanka Munomesuh, Tatjana Bykosuh, 3opan [Tormosuh

Craryc npeamera: u300pHHU

bpoj ECIIB: 15

Ycaos: KsantHa MCXaHHKa, dusnka KOHASH30BaHOT CTamba MaTeije

Iwb npeamera
Yno3HaBame ca PeHOMEHOJIOTHjOM M TEXHHKaMa NpoyyaBarma HajBaKHHU]UX Kilaca HAHOCTPYKTYpa.

Hcxon npexmera
PazymeBame OCHOBHHX METOJia y IpOydYaBamky HAHOCUCTEMA U CHOCOOHOCT IbUXOBE MPHMEHE Yy HCTPAKUBALY

Cappaxaj npeqmera
1. OcHOBHM KBaHTHOMEXaHWYKM Meromu (ab INniti0 KBaHTHO-MEXaHWYKM paYyHH, CIEMEHTAPHO
YIIO3HABAaKkE Ca HYMEPUYKHM AacleKTHMa, CHUMETPHjCKHM Meronu). 2. HaHocTpykType M muXOBe
¢usmake ocobune 3.Hanotybe, rpaden, 21 auxankoreHuan npenasnux merana 4. Konpurypamnmja u
cumetpuja, ocobune oapehene cumerpujoM. 5. Enexrporcka u goHOHCKa aucnepiuja 6. Tomomoruja
30HCKe cTpykType 1[] m 2]] HaHocTpykTypa. 6. Enexrpo-ontuuke ocodmne 7. PamaHoBO pacejame. 8.
Meroau KapakTepHu3anyje HAHOCTPYKTypa

IIpenopy4ena aureparypa
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S. Dresselhaus, Review on the symmetry-related properties of carbon nanotubes, Physics Reports 431
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of graphene, Rev. Mod. Phys. 81, 109 (2009)

5. Line Groups in Physics: Theory and Applications to Nanotubes and Polymers, M. Damnjanovi¢ and I.
Milosevi¢, Lecture Notes in Physics, Vol. 801 (Springer, Berlin 2010)

6. G. Wang, A. Chernikov, M. M. Glazov, T. F. Heinz, X. Marie, T. Amand, B. Urbaszek, Colloquium:
Excitons in atomically thin transition metal dichalcogenides, Rev. Mod. Phys. 90, (2018).

7. J. K. Ashoth, L. Oroszlany, A. Palyi, Band-structure topology and edge states in one and two
dimensions - A Short Course on Topological Insulators, Springer, Lecture notes in physics (2016)

8. J. Maultzsch and C. Thomsen, Characterization of Carbon Nanotubes by Optical Spectroscopy in
“Carbon Nanotube Devices: Properties, Modeling, Integration and Applications”, ed. C. Hierold,
Wiley (2008).

9. T. Mueller and E. Malic, Exciton physics and device application of two-dimensional transition metal
dichalcogenide semiconductors, npj 2D Materials and Applications (2018) 2:29 [Review Atrticle]

10. C. Thomsen and S. Reich, Raman Scattering in Carbon Nanotubes in: Cardona M., Merlin R. (eds)
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Bpoj yacoBa akTHBHE HacTaBe | Teopwmjcka HacTaBa: 15 | [Mpaktnuna HacraBa: 0

Metone usBohema HacTaBe
[IpenaBama, KOHCYNTaNHje, moMahn 3a1a1u, CEMUHAP

Ouena 3Hamwa (Makcumasanu 0poj moena 100)
Ycemenu ucrat 50, Cemmnap S0

HaunH mpoBepe 3Hama MOTy OWTH pasziawyuTH : (MMMCMEHHW WCIUTH, YCMEHHW HCIT, NpPE3CHTalHja IMpojeKTa,
CEMMHAPH UT/......

*MakcuMalHa aykHa | crpanuna A4 ¢popmara



https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Maultzsch%2C+Janina
https://www.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Thomsen%2C+Christian

Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Physics of nanostructures

Teacher(s): Ivanka Milosevic, Tatjana VVukovic, Zoran P. Popovic

Status of the subject: optional

Number of ECIIB points: 15

Condition: Quantum Mechanics, Condensed Matter Physics

Goal of the subject Introduction to phenomenology and techniques of studying the most important
classes of nanostructures.

Outcome of the subject Understanding of the methods of studying nanostructures and gaining the
ability of applying them in research

Content of the subject

Theoretical lectures

1. Basic quantum mechanical methods (ab initio quantum-mechanical calculations, elementary
introduction to numerical methods, application of symmetry in nanophysics). 2. Nanostructures and
their physical properties 3. Nanotubes, graphene, 2D transition metal dechalcogenides 4.
Configuration and symmetry, properties determined by symmetry. 5. Electronic and phonon
dispersion 6. Band structure topology in 1D and 2D nanostructures. 6. Electro-optical properties 7.
Raman scattering. 8. Methods of characterization of nanostructures

Recommended literature
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S. Dresselhaus, Review on the symmetry-related properties of carbon nanotubes, Physics Reports 431
(2006) 261 — 302
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7. J. K. Asboth, L. Oroszlany, A. Palyi, Band-structure topology and edge states in one and two
dimensions - A Short Course on Topological Insulators, Springer, Lecture notes in physics (2016)
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Number of active classes | Theory: 15 | Practice: 0

Methods of delivering lectures
Lectures, consultations, homeworks, seminar

Evaluation of knowledge (maximum number of points 100)
Oral exam 50; Seminar 50

Ways of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars

*maximum length 1 A4 page
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