UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Magnetna relaksacija in resonanca nanomaterialov
Course title: Magnetic Relaxation and Resonance of Nanomaterials
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Nanoznanosti in nanotehnologije, 3. stopnja / 1 1
Nanosciences and Nanotechnologies, 3™ cycle / 1 1
Vrsta predmeta / Course type \ Izbirni / Elective ‘
Univerzitetna koda predmeta / University course code: ‘ NANO3-809 ‘
Predavanja Seminar Vaje Klinicne vaje Druge oblike Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
15 15 | | | 15 | 105 || 5 |

*Navedena porazdelitev ur velja, Ce je vpisanih vsaj 15 Studentov. Drugace se obseg izvedbe kontaktnih ur
sorazmerno zmanjsa in prenese v samostojno delo. / This distribution of hours is valid if at least 15 students
are enrolled. Otherwise the contact hours are linearly reduced and transfered to individual work.

Nosilec predmeta / Lecturer: ‘ Prof. dr. Tomaz Apih

Jeziki / Predavanja / Lectures: | Slovensi

ina, anglescina / Slovenian, English

8¢
$¢ina, anglescina / Slovenian, English

Languages: Vaje / Tutorial: | Sloven

Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

Zakljucen dodiplomski Studijski program druge
stopnje s podrocja tehnike ali naravoslovja.

Completed second level study program from the
fields of technical disciplines or natural sciences.

Vsebina:

Content (Syllabus outline):

Uvod v jedrsko magnetno resonance (NMR)
NMR tekocin in trdnih snovi

Studij molekularne dinamike in ekscitacij v
trdni snovi z NMR relaksacijo
Magnetnoresonancno slikanje kondenzirane
materije

Spektri neurejenih sistemov, stekel, relaksorjev
in kvazikristalov

Spektri molekularnih nanomagnetov in fuleridov
Spektri biomolekul

Detekcija magnetne resonance z
magnetometrijo dusikovih vrzeli v diamantih

Introduction to nuclear magnetic resonance
(NMR)

NMR of liquids and solid state

Study of molecular dynamics and excitations in
solid state by NMR relaxation

Magnetic resonance imaging of condensed
matter

Spectra of disordered systems, glasses,
relaxors and quasicrystals

Spectra of nanomagnets and fullerides
Biomolecule spectra

Detection of magnetic resonance by nitrogen
vacancy defects in diamond




Temeljni literatura in viri / Readings:

Temeljni Studijski vir so znanstveni ¢lanki, objavljeni v zadnjih letih, predvsem v revijah Science, Nature in
Physical Review Letters
e Magnetometry with nitrogen-vacancy defects in diamond,
Rondin, L. et all, Rep. Prog. Phys. 77 056503 (2014)
e Diamond-based single-molecule magnetic resonance spectroscopy,
Jianming Cai et al 2013 New J. Phys. 15 013020

Uvodna predavanja pa se opirajo na:

e A. Abragam: The principles of nuclear magnetism, Oxford University Press (1960)
e G.A. Webb (Ed.), Modern Magnetic Resonance, 2nd edition, 2018, Springer International Publishing

Cilji in kompetence:

Objectives and competences:

Studenti se usposobijo za raziskovalno delo na
podrocju magnetne resonance in relaksacije
nanomaterialov.

Splo$ne kompetence:

e obvladanje raziskovalnih metod, postopkov
in procesov, razvoj kriticne in samokriticne
presoje,

e sposobnost uporabe znanja v praksi,

e razvoj komunikacijskih sposobnosti in
spretnosti, posebej komunikacije v
mednarodnem okolju,

e kooperativnost, delo v skupini (in v
mednarodnem okolju).

Predmetnospecificne kompetence:

Predmet pripravlja Studente za uporabo znanja s
podrocja magnetne resonance in relaksacije
nanomaterialov.

Students are trained for research work in the field of
magnetic resonance and relaxation of
nanomaterials.

General Competences:

e The student will master research
methods, procedures and processes

e The student will develop critical thinking

e The student will develop communications skills
to present research achievement in the
international environment

e  Work in team (in international environment)

Course Specific Competences:

This course prepares students to apply knowledge
from magnetic relaxation and resonance of
nanomaterials.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
e Razumevanje magnetne resonance in
relaksacije nanomaterialov

Vrednotenie in sinteza:

e Sposobnost uporabe znanja s podrocja
magnetne resonance in relaksacije
nanomaterialov pri novih raziskovalnih
problemih

e Sposobnost komunikacije v angleskem jeziku
na podro¢ju magnetne resonance in
relaksacije

Knowledge and Understanding
e The student will understand magnetic
relaxation and resonance of nanomaterials

Evaluation and synthesis:

e Ability to apply knowledge from
magnetic relaxation and resonance of
nanomaterials for novel research
problems

e Ability to communicate in English in
the field of magnetic relaxation and
resonance

Metode poucevanja in ucenja:

Learning and teaching methods:

e Predavanja
e Seminarji
e Laboratorijsko delo

e Lectures
e Seminar work
e Laboratory work




Delez (v %) /

Nacini ocenjevanja: Weight (in %)  Assessment:
e Seminar 50 % e Seminar
e  Ustniizpit 50 % e Oral Exam

Reference nosilca / Lecturer's references:
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102




