Tabena 5.1 Cnermudukanuja mpeaMeTa Ha CTYIHjCKOM MporpamMy JOKTOPCKHUX CTYIH]a

Hasus nmpeamera: CHCHI/IjaﬂHa IIorjiaBJba (l)I/I3I/IKe aToOMa 1M MOJICKYJIa

HacraBuuk uiamn Hacrapauuu: Henang Cumonosuh

Cratyc npenmera: n300pHU

Bbpoj ECIIB: 15

YcaoB: OCHOBHM Kypc KBaHTHE MeXaHUKe, ATOMCKa (hU3HKa

usb npeamera

O0pana wm3abpanmx Tema ®3 oOmacTH (U3MKE aToMa W MOIIEKyJa KOje HHCY NOKpHUBEHE
CTaHJapIHUM KypceM WIH HUMajy TpeceKk ca ApyruM obOyiactuma (u3MKe. YIO3HaBame ca
ITePHATUBHUM NpUJIa3uMa U METOJMMa KOjU C€ KOPUCTE Y (PU3UIM aTOMa U MOJICKYJIA.

Hcxon npenmera
CrtBapame OCHOBE 32 MCTPAXMBAYKH PaJ] Y BHIIE aKTyeITHUX 00JIacTh caBpeMeHe (PU3MKe aToMa u
MOJIEKyJIa. YTIO3HABamkE Ca METOIUMA KOJH CE MPUMEHY]Y Y TUM UCTPaKHBAKBHMA.,

Canp:xaj npeamera

Teopujcka nacmasa

Knacnyan onmc aromckux cynapHux mporeca (BanmjeoBa Tteopuja, Monrte-Kapno wmetox
KJIACHYHHUX TpajekTopuja). CeMHUKIACHYHM OMUC aTOMCKHUX CHCTeMa W mpoleca (CeMUKIacuvHa
KBaHTH3allMja, CEMUKJIACHYHH Mpomnaratop). BpeMeHCKH 3aBHUCaH OIKC aTOMCKHX Tpolieca (MEeTox
TaJlaCHUX TI1akeTa). MHTepakmuja eneKTpOMarHeTHOr 3padera ca aTOMHMa M MOJICKYJIHMa.
Bemrauku atomu (kBaHTHE Tauke). [Ipyra crenujanHa moriaBjba Of 3Ha4aja 3a (U3MKY aroMa U
MOJIEKyJIa.

Ipakxmuyna nacmasa

CemuHapcky paaoBu. M3pana nporpama v KOMITjyTepcKe CUMYJIalfje jeTHOCTABHUjUX TpoIIeca.

IIpenopyuena gqureparypa

1. H. Friedrich, “Theoretical Atomic Physics” (Springer-Verlag, Berlin, 2006)

2. C. Joachain, N. Kylstra and R. Potvliege, “Atoms in intense laser fields” (Cambridge University
Press, New York, 2012)

3. F. Grossmann, “Theoretical Femtosecond Physics, Atoms and Molecules in Strong Laser Fields”
(Springer-Verlag, Berlin, 2008)

4. T. Chakraborty, “Quantum Dots” (Elsevier, Amsterdam, 1999)

Bpoj yacoBa aKkTHBHE HacTaBe | Teopujcka HacTaBa: ONMIMOHO | IIpakTyHa HacTaBa: ONIMOHO

MeTtoae u3Bohema HacTaBe
npeJ/laBamka, KOHCYNTaInje, 3a1alH, KOMITjyTepCKe CUMYyJIallHje, CEMIHAP

Ouena 3Hama (MakcuMaaHu 0poj moena 100)
ycmenu ucnut: 80, mpaktuyad pan: 20




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Selected topics of atomic and molecular physics

Teacher(s): Nenad Simonovi¢

Status of the subject: elective

Number of ECIIb points: 15

Condition: Quantum mechanics, Atomic Physics

Goal of the subject

Elaboration of selected topics in the field of physics of atoms and molecules that are not covered by
the standard course or have an intersection with other fields of physics. Introduction to alternative
approaches and methods used in the physics of atoms and molecules.

Outcome of the subject
Creating a basis for research work in several current areas of modern physics of atoms and
molecules. Introduction to the methods used in these researches.

Content of the subject

Theoretical lectures

Classical description of atomic collision processes (Wannier's theory, Classical trajectory Monte-
Carlo method). Semiclassical description of atomic systems and processes (semiclassical
guantization, semiclassical propagator). Time-dependent description of atomic processes (wave
packet method). Interaction of electromagnetic radiation with atoms and molecules. Artificial
atoms (quantum dots). Other special chapters relevant to the physics of atoms and molecules.
Practical lectures

Seminar papers. Program development and computer simulation of simpler processes.

Recommended literature

1. H. Friedrich, “Theoretical Atomic Physics” (Springer-Verlag, Berlin, 2006)

2. C. Joachain, N. Kylstra and R. Potvliege, “Atoms in intense laser fields” (Cambridge University
Press, New York, 2012)

3. F. Grossmann, “Theoretical Femtosecond Physics, Atoms and Molecules in Strong Laser Fields”
(Springer-Verlag, Berlin, 2008)

4. T. Chakraborty, “Quantum Dots” (Elsevier, Amsterdam, 1999)

Number of active classes | Theory: optional | Practice: optional

Methods of delivering lectures
lectures, consultations, exercises, computer simulations, seminars

Evaluation of knowledge (maximum number of points 100)
oral exam: 80, practical work: 20




