Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3suB npeamera: lHTepakuyje ca noBpurHama

HacraBuuk nian Hactasuunm: Jlou. np Casa 'anmujam, [pod. np Ayman [Tonosuh

Craryc npeamera: M36opuau

bpoj ECIIB: 15

Ycaos: [lonoxen npeamer: OCHOBHU KypC KBAHTHE MEXaHUKE

Iwb npeamera
VYno3HaBame METOAa KBaHTHE TEOpHWje MHTEpaKluja ca MOBPIIMHAMA, KA0 OCHOBOM 3a Jlajba HCTPaKHBAmba Y
0BOj ¥ CPOJHUM oOnacTuMa (hu3MKe.

Hcxon npeamera

PasymeBame (peHOMEHA Be3aHMX 3a WHTEpakKIyje ca moBpmuHama. Caprnagane GopMyianuje KBAHTHUX MOJETa
1 TEeXHUKE pelaBama IpobieMa MmoTpeOHe 3a CaMOCTalHM HCTPAKMBAYKH pajg y oONacTH WHTEpakifja ca
MOBPIIMHAMA U Y HU3Y CPOJHUX HOA00IacTH.

Canp:kaj npeamera
Teopujcka nacmasa

1. Nurepakuuja 3padera MyJICHOT jacepa ca mospinnHama: 1.1 Mexanusma unTepakuuje ns-, ps- i fs- myncunx
nmacepa ca mospinnHama. Ananu3za Single-shot u multishot pesxuma aGmanwmje. 1.2 Yrtuiaj (a) mapamerapa
JIACEPCKOT 3paueta (Tpajambe U eHepruja UMITyJica, TajJacHa Iy)KHHa, BpeMe peneTuiuje utn.), (0) matepujaina u
CTama MOBPIIMHE METe U (B) CPEeAMHE y K0joj ce MeTa Hanasd. 1.3 AHaim3a MOBPLIMHE TPETUPAHE ITYJICHUM
macepoM (KpaTepH, BIXOBa MOP(OJIOTHja, XeMHjCKH cacTaB HTAH.). 1.4 AHamn3a aOnupaHOT HaHOMaTepHjaia
(pacmozmena mo BeTMYUHAMa, XEMH|CKH CacTaB, BpeMe JeTa UTH.); 2. JoHm3annja Punbeproux atoma npu ymamy
Ha moBpmuHy: 2.1 Momen pacmagHor crama (METOJ CTaJOHCKHX jeqHaumHa). 2.2 Pate, BepoBaTHORe,
JOHHM3aILlMOHAa pacTojama, Be3a ca excrnepuMeHTHMa. 3. PunbeproBu jonm: 3.1 Mopen pacmagHor crama ys3
yrunaj yop3ama jona. 3.2 Marepmennjanne erare. 4. Heyrpanusanuja PunOeproBux joHa mpu HalyIITamy
noBpmnHe: 4.1 Mognen aBocrama. 4.2 Pe3oHaHlle W MparoBd y MOMYJAaIllMOHUM pacrojenama, Be3a ca
excriepumentuMa. 4.3 Hopmupane BepoBaTHohe M pare, HeyTpalusaluoHa pactojama. 5. Ilomymaruono-
pejonusaironu mpoiecu: 5.1 Yruiaj pejornsanyje Ha nomyanujy. 5.2 Ciydaj BeIMKOr MOMEHTa uUMITyJica. 5.3
Exkcnepumern. 6. Junamuuku Mojen aBoctama: 6.1 Ilomymarmmone auctpubymmje. 6.2 VYimora y
excriepuMeHTiMa. 7. @opmupame Pundeprosux crama npu kocom ynany: 7.1 Yrtuuaj napanenene opsune. 7.2
Heyrpanuzaumona pacrojama. 7.3. Be3a ca ekcnepuMentuma. 8. M3abpanu npoOGiemu (10 Npenopyiu
MEHTODA).

Hpakmulma Hacmaea

IIpenopyyena aureparypa

1. Joachim Burgdorfer, Atomic collisions with surfaces, in Review of fundamental processes and applications of
atoms and ions, Ed. C.D. Lin, World Scientific, Singapore 1993, 2. N.N. Nedeljkovic, Interaction of atomic
particles with solid surfaces, ckpunra (PDF), 3. Phys. Rev. B 49 (1994) 5621; Phys. Rev. B 58 (1998) 16455;
Phys. Rev. A 67 (2003) 032709; Phys. Rev. A 68 (2003) 012721; Phys. Rev. A 72 (2005) 032901; Phys. Rev. A
74 (2006) 032901; Phys. Rev. A 76 (2007) 042902, Phys. Rev. A 81(2100) 032902, J. Phys. B: At. Mol. Opt.
Phys. 45 (2012) 215202, JQSRT 134 (2014) 46-54, 4. 1. N. Mihailescu, A. P. Caricato, Pulsed Laser Ablation:
Advances and Applications in Nanoparticles and Nanostructuring Thin Films, Jenny Stanford Publishing, 2018,
5. K. C. Phillips, H. H. Gandhi, E. Mazur, S. K. Sundaram, Ultrafast laser processing of materials: a
review. Advances in Optics and Photonics, 7(4), 684-712. 2015, 6. M. Stafe, A. Marcu, N. Puscas, Pulsed

Laser Ablation of Solids, Springer, 2014, 7. G. Yang, Laser Ablation in Liquids, Jenny Stanford
Publishing, 2012.

Bpoj yacoBa akTHMBHE HacTaBe | Teopujcka HacTaBa: 3 | IIpakTuyHa HacTaBa:

MeTtoae usBolhema HacTaBe
IIpenaBama, KOHCYATAIM]E U CTYIEHTCKA CEMUHAPU

Ouena 3Hamwa (MakcuMasaHu 0poj moena 100)
Cemunapu 50, ycmenn ucnut 50.

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

*MakcuMaliHa nykHa | crpannma A4 gopmata



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Ion+N.+Mihailescu&text=Ion+N.+Mihailescu&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Anna+Paola+Caricato&text=Anna+Paola+Caricato&sort=relevancerank&search-alias=books

Table 5. Specification of subjects in the doctoral studies study program

Name of the subject: Interactions with Surfaces

Teacher(s): Asst. Prof. Sava Galijas, PhD; Prof. DuSan Popovi¢, PhD

Status of the subject: Elective

Number of ECIIb points: 15

Condition: Passed exam: Quantum mechanics (undergrad)

Goal of the subject
To learn the methods of quanum mechanical theory of interaction with surfaces, as a base for further
scientific research.

Outcome of the subject

Understanding the phenomena related to the interaction with surfaces. Ability to formulate the
guantum models and technicques in the field of interaction with surfaces and in other fields of
research concerning the charge exchange between two subsystems.

Content of the subject

Theoretical lectures

1. Pulsed laser - surface interaction: 1.1 Mechanism of interaction of ns-, ps- i fs- pulsed laser with
the surfaces. Analysis of the single-shot and the multishot ablation. 1.2 Impact of (a) laser parameters
(pulse duration, pulse energy, wavelength, repetition rate, etc.), (b) target material and condition of
the surface, (c) medium of the laser ablation. 1.3 Analysis of the treated surfaces (laser crater
morphology, chemical composition, etc.). 1.4 Analysis of the ablated nanomaterials (size distribution,
chemical composition, time of flight, etc.); 2. lonization of Rydberg atoms impinging a solid surface:
2.1 Decay model (etalon equation method). 2.2 Rates, probabilities, ionization distances, comparison
with experiments. 3. Rydberg ions: 3.1 Decay model with ionic acceleration. 3.2 Intermediate stages.
4. Neutralization of Rydberg ions escaping solid surfaces: 4.1 Two-state vector model, 4.2
Resonances and thresholds in the population distributions, relation with experiments, 4.3 Normalized
probabilities and rates, neutralization distances. 5. Population-reionisation processes: 5.1 Effect of
reionization, 5.2 Large angular momentum case, 5.3 Experiments. 6. Dynamical two-state vector
model: 6.1 Population distributions, 6.2 Role in experiments. 7. Formation of Rydberg states during
the grazing incidence: 7.1 Parallel velocity effect, 7.2 Neutralization distances, 7.3. Connection with
experiments. 8. Selected problems (with advisor reccomendation).

Practical lectures

Recommended literature

1. Joachim Burgdorfer, Atomic collisions with surfaces, in Review of fundamental processes and applications of
atoms and ions, Ed. C.D. Lin, World Scientific, Singapore 1993, 2. N.N. Nedeljkovic, Interaction of atomic
particles with solid surfaces, ckpunra (PDF), 3. Phys. Rev. B 49 (1994) 5621; Phys. Rev. B 58 (1998) 16455;
Phys. Rev. A 67 (2003) 032709; Phys. Rev. A 68 (2003) 012721; Phys. Rev. A 72 (2005) 032901; Phys. Rev. A
74 (2006) 032901; Phys. Rev. A 76 (2007) 042902, Phys. Rev. A 81(2100) 032902, J. Phys. B: At. Mol. Opt.
Phys. 45 (2012) 215202, JQSRT 134 (2014) 46-54, 4. 1. N. Mihailescu, A. P. Caricato, Pulsed Laser Ablation:
Advances and Applications in Nanoparticles and Nanostructuring Thin Films, Jenny Stanford Publishing, 2018,
5. K. C. Phillips, H. H. Gandhi, E. Mazur, S. K. Sundaram, Ultrafast laser processing of materials: a
review. Advances in Optics and Photonics, 7(4), 684-712. 2015, 6. M. Stafe, A. Marcu, N. Puscas, Pulsed
Laser Ablation of Solids, Springer, 2014, 7. G. Yang, Laser Ablation in Liquids, Jenny Stanford
Publishing, 2012.

Number of active classes | Theory: 3 | Practice:

Methods of delivering lectures
Lectures, consultations and student presentations.

Evaluation of knowledge (maximum number of points 100)
Presentations 50, oral examination 50

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

*maximum length 1 A4 page



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Ion+N.+Mihailescu&text=Ion+N.+Mihailescu&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Anna+Paola+Caricato&text=Anna+Paola+Caricato&sort=relevancerank&search-alias=books

