Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Hasus npeamMera: KBaHTHA 1 aTOMCKa ONITHKA

HacraBauk nin HactapHuuu: bpanuciaas JeaenkoBuh

Crartyc npeaMera: u300pHH

Bpoj ECIIB:

YciaoB:

Iu/e npeamera
OgiafaBame TEOPHjCKUM MeT0JaMa U eKCIIEPUMEHTATHIM TeXHUKAMA KBAHTHE M ATOMCKe ONTHKE.

Hcxon mpeamera
Hoga casHama 0 ¢pyHAaMEHTATHUM M IPAaKTHIHUM Ba)KHOCTHMA KBAaHTHE M aTOMCKe onTHke. CTedeHa 3Hama
he ocmocoOuTH CTyIEeHTa 3a UCTPAKUBAYKH PaJl Y TEOPHjCKOj M EKCICPUMEHTAIHO] KBAHTHO] OITHITH.

Cagp:xaj npenmera

Teopujcka nacmasa

CemuknacuvHa TeopHja uHTepakuuje aromMa u (orona. KBantHa ontuka ca ancam6iom atoma. KBaHTtoBame
eJIIeKTpOMarHeTHor noJba. KBantHu edexru Bakyyma. Cratuctuka GoToHa.

ATOMH y CHIOJBAIIHEM SICKTPUYHOM M MAarHETHOM MoJby. [lomapu30BaHy aTOMH U MOJNAPU30BAHA CBETIIOCT.
ATOMCKHM TIpeJa3u W ONTHYKO NMyMname. HennHeapHn MarHeTo-onTHYKH e(ekTH. ATOM ca BHIIE HUBOA Y
MoJbY Jlacepa: KBaHTHA MHTEpQEPEHIHja, KOXCPSHTHO 3apo0JbaBambe HACEJHEHOCTH, MMOJAPUTOHH TaMHHX
CTamba, Criopa CBETIIOCT, MEIIamhe CBETIOCHHX Talaca. ATOM y ONTHYKOM PE30HATOPY: jaka u ciaba crpera u
[Mapcenor edekar. YiTpa npenusHa CIEKTPOCKONHja ca XJIaJHAM aTOMUMA: TBO-(OTOHCKH peia3, aTOMCKU
eTaJIOHM y4ecTaHoCTH. bo3e-AjHiuTaju koHaeH3anuja. Konmensatu ceetnoctu. ATomcka uHtepdepomerpuja.
KBanTHu pauynap. KBaHTHO-JTOrHYKa KOJIA.

Ipakmuuna nacmaea

Onrtuuko nymname y XunepGuHo crame 1e3njyma. 2. CaTypalioHa CrieKTPOCKONHUja Ha mapama Kanujyma. 3.
3akipydaBame (pPEKBEKHIIMje Jlacepa HA aTOMCKHM Impenasuma. 4. YecTBOPOCTPYKO MelIamke Tanaca y

KaJHjyMy.

IIpenopyyena Juteparypa

Advances in atomic physics, C. Cohen-Tannoudji, D. Guéry-Odelin, World Scientific
Quantum optics, Mark Fox, Oxford Master Series in Physics

Atomic physics, C. J. Foot, Oxford Master Series in Physics

Bpoj yacoBa akTHBHE HacTaBe | Teopwujcka HacTaBa: | IIpakTuyHa HacTaBa:

Metoae usBolema HacTaBe
IIpenaBama, KOHCYJITALM]E, CEMHHAPH, 3a/1a1lH1, Ja0opaTOpHjCcKe BexOe

Ouena 3Hama (MakcuMmaJHu 6poj moena 100) 100

Hauwun nposepe 3Hama MOTy OWTH Pa3iIM4MTH | Y CMEHHU HCIINT, IPE3EHTAIN]a IPOjeKTa, CEMUHAPH

*MakcuMainHa ayxHa | ctpannna A4 ¢popmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Quantm and atomic optics

Teacher(s): Branislav Jelenkovic

Status of the subject: Optional

Number of ECIIB points:

Condition:

Goal of the subject
Mastering theoretical methods and experimental techniques of quantum and atomic optics.

Outcome of the subject

New knowledge about the fundamental and practical importance of quantum and atomic optics.
The acquired knowledge will enable the student for research work in theoretical and experimental
quantum optics.

Content of the subject

Theoretical lectures

Semiclassical theory of the interaction of atoms and photons. Quantum optics with an ensemble of
atoms. Quantization of the electromagnetic field. Quantum effects of vacuum. Photon statistics.
Atoms in the external electric and magnetic field. Polarized atoms and polarized light. Atomic
transitions and optical pumping. Nonlinear magneto-optical effects. Multi-level atom in the laser
field: quantum interference, coherent population capture, dark state polaritons, slow light, mixing
of light waves. Atom in the optical resonator: strong and weak coupling and Parcel effect. Ultra-
precision spectroscopy with cold atoms: two-photon transition, atomic frequency standards. Bose-
Einstein condensation. Light condensates. Atomic interferometry. Quantum computer. Quantum
logic circuit.

Practical lectures
1.0Optical pumping into the hyperfine state of cesium. 2. Saturation spectroscopy in potassium
vapor. 3. Frequency locking of lasers on atomic transitions. 4. Four-wave mixing o in potassium

Recommended literature

Advances in atomic physics, C. Cohen-Tannoudji, D. Guéry-Odelin, World Scientific
Quantum optics, Mark Fox, Oxford Master Series in Physics

Atomic physics, C. J. Foot, Oxford Master Series in Physics

Number of active classes | Theory: | Practice:

Methods of delivering lectures
Lectures, consultations, seminars, assignments, laboratory exercises

Evaluation of knowledge (maximum number of points 100) 100

Ways of testing the knowledge: oral exam, project presentation, seminars .

*maximum length 1 A4 page




