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Pogoji za vkljucitev v delo oz. za opravljanje studijskih
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Prerequisits:

Priporocljivo je predznanje s podrocij nihanje in
valovanje, elektromagnetizem, matematicna fizika in
moderna fizika.

Recommended is a preknowledge from oscillations and
waves, electromagnetism, mathematical physics and
modern physics.

Vsebina:

Content (Syllabus outline):

Valovna in del¢na narava svetlobe; ¢asovna in
prostorska koherenca; polarizacija svetlobe.

Lom in odboj na ravni povrsini.

Skalarna teorija uklona: Fraunhoferjev in Fresnelov
uklon.

Razsirjanje svetlobe v snovi: Maxwellove enacbe v snovi,
valovna enacba, kompleksni lomni koli¢nik, razsirjanje
svetlobe v izotropnih dielektrikih, razsirjanje svetlobe po
prevodnikih, opti¢no anizotropni materiali, razSirjanje
svetlobe v kristalih in tekocCih kristalih, dvojni lom,
elektroopticni in magnetoopticni pojav, modulatoriji,
opticni retarderji, konoskopija.

Nelinearna optika: simetrija v kristalih, nelinearna
susceptibilnost, generiranje druge harmonicne
frekvence, Stirivalovno mesanje.

Wave and particle nature of light; spatial and temporal
coherence; polarization.

Diffraction and refraction on a plane surface.

Scalar theory of diffraction: Fraunhofer and Fresnel
diffraction.

Light propagation in matter: Maxwell equations in
matter, wave equation, complex index of refraction, light
propagation in isotropic dielectrics, light propagation in
conducting media, anisotropic optical materials, light
propagation in crystals and liquid crystals, double
refraction, electro-optic and magneto-optic effects,
modulators, optical retarders, conoscopy.

Nonlinear optics: symmetries in crystals, second- order
nonlinear susceptibilty, frequency doubling, four wave
mixing.




Prostorninski in povrsinski plazmoni; prenos informacije
po verigi nanodelcev.

Bulk and surface plasmons; propagation of information
along a chain of nanoparticles.

Temeljni literatura in viri / Readings:

1. G.R. Fowles, Introduction to Modern Optics, 2nd. Ed. (Dover, New York, 1989).
2. R.D. Guenther, Modern Optics (Wiley, New York, 1990).
3. G. Brooker, Modern Classical Optics (Oxford Master Series in Atomic, Optical and Laser Physics) (Oxford

University Press, Oxford, 2003).

4. M. Fox, Optical Properties of Solids (Oxford Master Series in Condensed Matter Physics), 2. izdaja (Oxford

University Press, Oxford, 2010).

5. katerakoli u¢benik s podro¢ja moderne optike, laserjev, optoelektronike ali fotonike in opti¢nih lastnosti

materialov

Cilji in kompetence:

Objectives and competences:

Studenti usvojijo napredna teoreti¢na znanja s podrodja
linearne in nelinearne optike, opti¢nih preiskav
materialov in razsirjanja svetlobe skozi materiale ter
znanje uporabijo pri reSevanju ustreznih problemov z
rabo matematicnih orodij.

Students obtain advanced knowledge from linear and
nonlinear optics, optical studies of materials and
propagation of light through different materials and are
able to use the knowledge to tackle problems by the use
of mathematical tools.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Po uspesno zakljuceni ucni enoti bodo Studenti zmozni:

- uporabiti skalarno teorijo uklona za obravnavo
uklona svetlobe v Frauhoferjem in Fresnelovem
rezimu;

- Fraunhoferjev uklon na poljubno kompleksi
odprtini obravnavati s Fourierovo
transformacijo;

- uporabiti Maxwellove enacbe za obravnavo
odboja in loma na meji med opti¢cno homogeno
in nehomogeno snovjo (kovina, absorptivni
dielektrik) in za analizo razsirjanja svetlobe po
kovinah ter opti¢no enoosnih in dvoosnih
dielektrikih;

- obravnavati razsirjanje povrsinskih plazmonov —
polaritonov na meji med dielektrikom in kovino
in analizirati prenos informacije po razvejani
verigi nanodelcev;

- obravnavati razsirjanje svetlobe skozi snov, ki
se odziva nelinearno na elektri¢no polje.

Prenesljive/kljucne spretnosti in drugi atributi:
Po uspesno zakljuceni ucni enoti bodo Studenti zmozni:
- uporabiti matemati¢ne metode linearne
algebre, realne in kompleksne analize v eni in
veC dimenzijah in analizo nelinearnih
diferencialnih enacb za reSevanje realnih
problemov;

Knowledge and Understanding:
On completion of this course students will be able to:

- use scalar theory of diffraction to study
diffraction in the Fraunhofer and Fresnel regime;

- analyze the Fraunhofer diffraction on a complex
aperture by applying the Fourier transformation;

- use Maxwell’s equations to study refraction and
reflection on a plane boundary between an
optically homogeneous and non-homogeneous
matter (metal, absorptive dielectric) and analyse
propagation of light in metals and optically
uniaxial and biaxial dielectrics;

- describe propagation of surface plasmon —
polaritons on the metal-dielectric interface and
analyse transfer of information along a branched
chain of nanoparticles;

- predict properties of light propagation through a
material, which responds nonlinearly to electric
field.

Transferable/Key Skills and other attributes:
On completion of this course students will be able to:

- use mathematical methods of linear algebra,
real and complex analysis in one and more
dimensions and nonlinear differential equations
to tackle problems in physics;




- reSevati kompleksne probleme, ki jih je treba
razstaviti na vecje Stevilo problemov z razli¢nih
podrodij fizike;

- uporabljati sodobno racunalnisko programsko
opremo kot pomoc pri kvantitativni obravnavi
zahtevnih fizikalnih problemov;

- uporabiti znanje za obravnavo dejanskih
tehnoloskih problemov v fotoniki, plazmoniki,
preiskavah v medici, preiskavah materialov...

- solve complex problems, which have to be
disassembled into larger number of problems
from different fields of physics;

- use modern computer software for quantitative
study of advanced physical problems;

- use the knowledge to tackle actual technological
problems in photonics, plasmonics, medicine,
material studies etc...

Metode poucevanja in ucenja:

Learning and teaching methods:

predavanja z demonstracijskimi eksperimenti
teoreticne vaje

vodeno samostojno delo

razlaga

razgovor

demonstracija

delo s tekstom

metoda pisnih in grafi¢nih del

uporaba simulacij

uporaba simulacijskih okolij

Poucevanje in uéenje potekata z didakti¢no uporabo
informacijsko-komunikacijske tehnologije.

lectures with demostration experiments
theoretical excercises

supervised individual work

explanation

discussion

demonstration

work with text

work with graphic elements

use of simulations

use of simulation software

Teaching and learning are done through the didactic use
of ICT.

Delez (v%) /

Nacini ocenjevanja: Weight (in %) Assessment:

izracun teoreticnih nalog in njihov zagovor 60% solved of theoretical problems and their defense
pisni izpit (nadomesti se lahko s pisnimi 40% written exam (it can be replaced by written
kolokviji) tests)

Za uspesno zaklju¢eno u¢no enoto mora vsak
del posebej biti pozitiven; vse teoreti¢ne naloge
morajo biti izracunane in zagovorjene.

For a successfully finished course, both oral and
written exams have to be positive. All the
problems have to be solved and defended.
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