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3a ¢usuky y beorpamy noHeno oanyky o yrephuBamy npesora 3a usbop ap [opana Mcuha y 3Bame
BHIIH HAYYHH CapajJiHHK.

Hamnomena 2: penocien Hapohewa mybiMKalja oArogapa pejociely KojuM ce IybiimKaluje HaBojie y
U3BELITA]y KOMHCHJe U, KOHKPeTHO, Tabenama natum y ojesbky 3.1.3. "[lapametpu kBasimTera pajoBa u
yaconuca".
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Proucavanje plazmonskih nanostruktura koris¢enjem

spektroskopske elipsometrije

Apstrakt

Sa najnovijim razvojem nanotehnologije doSlo je do ponovnog interesovanja za
polje plazmonike. Nanoplazmonika povezuje fotoniku sa nanonaukama tako $to
konfinira svetlost u nanometarske zapremine, dok se manipulacija svetlo$¢u na
nanoskali bazira na osobinama prostirucih i lokalizovanih povrsinskih plazmona.
Vazan korak u eksploataciji plazmonskih nanostruktura je njihov dizajn i
karakterizacija. NajceSce koriScene tehnike za karakterizaciju se baziraju na
merenjima intenziteta. One daju informacije o amplitudama reflektovanih ili
transmitovanih talasa nakon njihove interakcije sa uzorkom, ali ne daju nikakvu
informaciju o njihovim fazama.

U ovom radu, formira se strategija za karakterizaciju plazmonskih
nanostruktura koriS¢enjem spektroskopske elipsometrije (SE), koja sama po sebi
meri odnos amplituda i razliku faza za dve karakteristi¢ne polarizacije. SE je veoma
brza, nedestruktivna, neninvazivna, apsolutna i veoma precizna tehnika, ali
zahteva slozeno modelovanje za interpretaciju eksperimentalnih rezultata. U tu
svrhu, kori$¢ena su dva programska paketa COMSOL Multiphysics i RETICOLO-2D.
Odgovarajuce simulacije omogucuju izdvajanje informacija koje nisu dostupne u
samom eksperimentu. Proucavani su i prostiru¢i i lokalizovani povrSinski
plazmoni, prvi pobudeni u fi$net nanostrukturama i drugi koji se javljaju u SRR
(engl. Split Ring Resonators).

Izucavane fiSnet strukture, bazirane su na dvo-dimenzionom (2D) nizu
pravougaonih rupa izbusenih u zlato/silicijum dioksid/zlato tankim slojevima. Ove
strukture podrzavaju jako konfinirane GPP (engl. Gap Plasmon Polariton) u tankom
dielektricnom sloju. Kada su rupe ozbusene u 2D periodi¢nu mrezu veli¢ine 500 x

600 nm?, moguce je direktno opticko pobudivanje GPP u bliskom infracrvenom
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delu spektra. Analizom elipsometrijskih spektara, otkriveno je da su GPP efikasnije
pobudeni i disperzija im manje odstupa od disperzije GPP u glatkoj strukturi kada
je upadna svetlost polarizovana duz kracih ivica rupa. Moguci razlog za ovakvo
ponasanje je ekscitacija lokalizovanih rezonanci rupa na ucestanostima bliskim
GPP. Ipak, simulacije u kojima su posmatrane manje rupe, pri ¢emu je zadrZan
odnos Sirina/duzina kao kod originalnih fisnet struktura, pokazuju da zavisnost od
polarizacije postoji cak i kada se rezonanca rupe me poklapa sa GPP rezonancama.
Ovaj efekat je objasnjen pomocu kvazi-stati¢ke polarizabilnosti rupa.

Opticko pobudivanje lokalizovanih plazmonskih rezonanci u 2D poredanim
SRR posmatrano je u srednjem infracrvenom delu spektra. Elipsometrijski spektri
su objasnjeni na osnovu izracunatih kompleksnih koeficijenata refleksije za dve
karakteristicne polarizacije. Pokazano je da izbor upadne ravni dosta uti¢e na
formiranje SE spektara. Ako se upadna ravan poklapa sa ravni simetrije, vrhovi u
SE spektrima odgovaraju parnim plazmonskim modovima, a kada je upadna ravan
ortogonalna na ravan simetrije, vrhovi poti¢cu od pobudivanja neparnih modova.
Kako su elipsometrijska merenja vrSena pri kosim upadnim uglovima, javlja se
retardacija upadnog polja. To omogucava ekscitaciju modova koji nisu dozvoljeni
simetrijom SRR pri normalnoj incidenciji. Veliko pojacanje polja na rezonancijama
daje povrsinski pojacanu infracrvenu SE, dok strmi skokovi u spektrima faze na
rezonantnim ucestanostima povecavaju osetljivost elipsometrijskog odziva na

razliCite faktore iz sredine u kojoj se nalaze SRR.

Kljuéne rec¢i: plazmon polaritoni, fishnet nanostrukture, elipsometrija,

nanofotonika, plazmonske rezonance

Naucna oblast: Elektrotehnika

UDK broj: 621.3



Investigation of plasmonic nanostructures using

spectroscopic ellipsometry

Abstract

Recent developments of nanotechnology renewed interests in the field of
plasmonics. Nanoplasmonics connects photonics to nanosciences by squeezing the
light into nanometer sized volumes, while the light manipulation at the nanoscale
is based on properties of propagating and localized surface plasmons. Important
step in exploitation of plasmonic nanostructures is their design and
characterization. Most frequently used techniques for characterization are based
on intensity measurements. They give information about the amplitudes of
reflected or transmitted waves after their interaction with the sample, but they do
not give any information about their phases.

In this work, we are creating strategy how to characterize plasmonic
nanostructures using spectroscopic ellipsometry (SE), which inherently measures
amplitude ratio and phase difference for the two characteristic polarizations. SE is
very fast, nondestructive, noninvasive, absolute and very precise technique, but it
requires advanced modelling to interpret experimental data. For that purpose, we
are using two numerical packages COMSOL Multiphysics and RETICOLO-2D.
Correct simulations enable extraction of additional information, non-accessible
through the experiment. Both propagating and localized surface plasmons are
studied, first excited in fishnet nanostrucutres and later appearing in split ring
resonators (SRR).

Fishnet structures considered here, are based on two-dimensional array of
rectangular holes perforated in gold/silica/gold thin film stack. These structures
support highly confined gap plasmon polartions (GPPs) in the thin dielectric layer.
The 500 x 600 nm? periodic arrangement of the holes enables direct optical

excitation of GPPs at near-infrared frequencies. Analyzing the features in the
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ellipsometric spectra, it is found that the GPPs are much more efficiently excited
and have a higher deviation from the flat film GPP dispersion when incident light is
polarized along the short axis of the holes. Potential reason for this behavior is
excitation of localized resonances of the holes at frequencies close to those of GPPs.
However, simulations that included smaller holes with the same aspect ratio as the
original ones, suggest that polarization dependence persists even in the absence of
the hole resonances. This effect is explained by quasi-static polarizability of the
holes.

Optical excitation of localized plasmon resonances in 2D array of split ring
resonators (SRR) is investigated in the mid-infrared range. The features in the
ellipsometric spectra are explained on the basis of calculated polarized complex
reflection spectra. It is shown that the choice of plane of incidence (POI) greatly
affects the SE spectra. If POl matches mirror symmetry plane of the SRRs, peaks in
the ellipsometric spectra correspond to even plamonic modes and if POl it is
orthogonal to the symmetry plane, then peaks originate from odd modes
excitation. Oblique incidence ellipsometric measurements lead to retardation of
the incident field. This provides excitation of modes prohibited at normal incidence
by symmetry of SRRs. We also suggest that the great field enhancement at the
resonant frequencies enables surface enhanced infrared spectroscopic
ellipsometry, while the steep slopes in phase spectra at the resonances improve
sensitivity of the ellipsometric response to the different factors in surrounding

media.

Keywords: plasmon polariton, fishnet nanostructures, ellipsometry,

nanophotonics, plasmonic resonances

Field of Science: Electrical engineering

UDK number: 621.3
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Ha 6a3M aTOMCKHX CHJIa U MUKpOCKOMHje Ha 6a3u MarHeTHUX cuia (myOaukaimje
2un3),

npoyvaBaiby Tajnaca IyCTHHE HaeleKTpUcama Yy TEJIypUaAHMa pEeTKUX 3emalba

EKCMEPHUMEHTAIHOM  METOJIOM  CKeHupajyhe — TyHe/ICKe  MHKpPOCKOIHje
(nyGaukaumja 1),

npoyuaBary ONTHUYKUX Harpasa Ha Oa3u rpadena ojrosapajyhuM HyMepHUYKUM
meTosama (nybnukauuje 4 u 6).

[Topea HaBeaeHMX aKTMBHOCTH Be3aHMX 3a M3paldy AOKTOpCKe Jucepraumje, Ypoul
Panesuh paauno je na Gopmuparby ONTHUKHX MOJEIA 33 TYMauyeme e/IHICOMeTapeKuX
mepemsa (nybankauuja 14).

Ypow Panesuh oabpanno je AOKTOpeKy Auceprauujy noj Hasuom "Hanockonuja u
MpUMEHE JBOJAMMEH3MOHAJHMX M KBa3uW ABOJMMEeH3MOHaiHUX cuctema’ 04.09.2017.
roaune Ha Enekrporexuuukom dakynrery y bBeorpaay.

Cnucak my6aukaumja:

1)

2)

Ralevi¢ U., Lazarevi¢ N., Baum A., Eiter H.-M., Hackl R., Giraldo-Gallo P..
Fisher 1. R., Petrovic C., Gaji¢ R.. Popovi¢ Z. V.. Charge density wave
modulation and gap measurements in CeTe3, Phys. Rev. B, Vol 94, No 16, 2016,
pp. 165132-1-165132-9, (DOI: 10.1103/PhysRevB.94.165132, IF: 3.718,
ISSN:2469-9950)

Kilanski L., Gorska M., Slawska-Waniewska A., Lewinska S.. Szymczak R.,
Dynowska E., Podgérni A., Dobrowolski W., Ralevi¢ U., Gaji¢ R.: High
temperature magnetic order in Zn;—y Mn  SnSby+MnSb nanocomposite
Jferromagnetic semiconductors J. Phys. Condens. Matter, Vol 28, No. 33, 2016.
pp. 336004 -1-336004 -10 (DOI:10.1088/0953-8984/28/33/336004, IF: 2.209,
ISSN: 0953-8984)
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3)

4)

3)

6)

7)

8)

9)

Gilic M., Petrovic M., Kosti¢ R., Stojanovi¢ D., Barudzija T.. Mitri¢ M.,
Rom¢evi¢ N., Ralevi¢ U., Traji¢ J., Rom¢evi¢ M., Yahia I. S.: Structural and
optical properties of CuSe; nanocrystals formed in thin solid Cu-Se film, Infrared
Phys. Technol., Vol 76, No-, 2016, 276-284 (DOI:
10.1016/j.infrared.2016.03.008, IF: 1.588, ISSN: 1350-4495).

Ralevi¢ U., Isi¢ G., Vasi¢ B., Gvozdi¢ D., Gaji¢ R.: Role of waveguide geomeitry
in graphene-based electro-absorptive optical modulators, J. Phys. D: Appl. Phys.,
Vol 48, No 35, 2015, pp. 355102-1 - 355102-9 (DOI: 10.1088/0022-
3727/48/35/355102, IF: 2,772, ISSN: 0022-3727).

Matkovi¢ A., Chhikara M., Mili¢evi¢ M., Ralevi¢ U., Vasi¢ B., Jovanovi¢ Dj.,
Beli¢ M. R., Bratina G., Gaji¢ R.: Influence of a gold substrate on the optical
properties of graphene, J. Appl. Phys., Vol 117, No I, 2015, pp. 015305-1 -
015305-9 (DOI: 10.1063/1.4905242, 1F: 2.101, ISSN: 0021-8979).

Ralevi¢ U., Isi¢ G., Vasi¢ B., Gaji¢ R.: Modulating light with graphene embedded
into an optical waveguide, J. Phys. D: Appl. Phys., Vol 47, No 33, 2014, pp.
335101-1 = 335101-9 (DOI: 10.1088/0022-3727/47/33/335101, 1F: 2.721, ISSN:
0022-3727).

Beltaos A.. Kovacevié¢ A. G., Matkovi¢ A., Ralevi¢ U., Savi¢-Sevi¢ S.. Jovanovi¢
Dj., Jelenkovi¢ B. M., Gaji¢ R.: Femtosecond laser induced periodic surface
Structures on multi-layer graphene, J. Appl. Phys., Vol 116, No 20. 2014, pp.
204306-1 —204306-6 (DOI: 10.1063/1.4902950, IF: 2.183, ISSN: 0021-8979).

Beltaos A., Kovacevi¢ A. G., Matkovi¢ A., Ralevi¢ U., Jovanovi¢ Dj., Jelenkovi¢
B.. Gaji¢ R.: Damage effects on multi-layer graphene from femtosecond laser
interaction, Phys. Scripta, Vol 2014, No T162, 2014, pp. 014015-1 — 014015-5
(DOI: 10.1088/0031-8949/2014/T162/014015, IF: 1.126, ISSN: 0031-8949).

Vasi¢ B., Kratzer M., Matkovi¢ A., Nevosad A., Ralevi¢ U., Jovanovi¢ Dj.,
Ganser C., Teichert C., Gaji¢ R.: Atomic force microscopy based manipulation of
graphene using dynamic plowing lithography, Nanotechnology, Vol 24, No 1,
2013, pp. 015303-1 — 015303-9 (DOI: 10.1088/0957-4484/24/1/015303, IF:
3.672, ISSN: 0957-4484).

10) Matkovic¢ A., Ralevi¢ U., Chhikara M., Jakovljevi¢ M. M., Jovanovic¢ Dj., Bratina

G., Gaji¢ R.: Influence of transfer residue on the optical properties of chemical
vapor deposited graphene investigated through spectroscopic ellipsometry, .
Appl. Phys., Vol 114, No 9, 2013, pp. 093505-1 - 093505-5 (DOI:
10.1063/1.4819967, IF: 2,185, ISSN: 0021-8979).
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11) Stojanovi¢ D., Matkovi¢ A., Askrabi¢ S., Beltaos A., Ralevi¢ U., Jovanovi¢ Dj.,
Bajuk-Bogdanovi¢ D., Holclajtner-Antunovi¢ 1., Gaji¢ R.: Raman spectroscopy of
graphene: doping and mapping, Phys. Scripta, Vol 2013, No T157, 2013, pp.
014010-1 — 014010-4 (DOI: 10.1088/0031-8949/2013/T157/014010, IF: 1.296,
ISSN: 0031-8949).

12) Kratzer M., Klima S., Teichert C., Vasi¢ B., Matkovi¢ A., Ralevi¢ U., Gaji¢ R.:
Temperature dependent growth morphologies of parahexaphenyl on SiO:
supported exfoliated graphene, J. Vac. Sci. Technol. B, Vol 31, No 4, 2013, pp.
04D114-1 —-04D114-7 (DOLI: 10.1116/1.4813895, IF: 1.358, ISSN: 1071-1023).

13) Matkovi¢ A., Beltaos A., Mili¢evié¢ M., Ralevi¢ U., Vasi¢ B., Jovanovi¢ Dj., Gaji¢
R., Spectroscopic imaging ellipsometry and Fano resonance modeling of
graphene,: J. Appl. Phys., Vol 112, No 12, 2012, pp. 123523-1 — 123523-6 (DOI:
10.1063/1.4771875, IF: 2.210, ISSN: 0021-8979).

14) Matkovi¢ A., Ralevi¢ U., Isi¢ G., Jakovljevi¢ M. M., Vasi¢ B., Milodevi¢ 1.,
Markovi¢ D., Gaji¢ R.: Spectroscopic ellipsometry and the Fano resonance
modeling of graphene optical parameters, Phys. Scripta, Vol 2012, No TI149,
2012, pp. 014069-1 — 014069-3 (DOI: 10.1088/0031-8949/2012/T149/014069,
IF: 1.032, ISSN: 0031-8949).

15) Ralevi¢ U., Isi¢ G., Vasi¢ Anicijevi¢ D., Laban B., Bogdanovi¢ U., Lazovi¢ V.M.,
Vodnik V., Gaji¢ R.: Nanospectroscopy of thiacyanine dye molecules adsorbed
on silver nanoparticle clusters, Appl. Surf. Sci., Vol 434, 2018, pp. 540-548
(DOI: 10.1016/j.apsusc.2017.10.148, 1F: 3.387, ISSN: 0169-4332)

7. Jla niu je goktopaHT OMO aHraxcoBaH Ha Apyrum nociosuma y toj HMO:
a) He

0) /1a (HaBecTH Ha KOjUM):

1) Yuewhe na Esponckom FP7 npojexty noa nasusom "Large area fabrication of 3D
negative index materials by nanoimprint lithography-NIM_NIL" (2009.-2012.)

2) VYuewhe na npojexty Ounarepanne capaamwe ca Kpamesunom lllnanujom mnoj
nasusoM "Mudpaupsena cnekrpockonuja rpadeHckux HanocTpykTypa' (2012.-
2013.).

3) Ywuewhe na COST akuuju TD 1002 noa nazusom "AFM4NanoMed&Bio" (2010.-
2014.).

4) Vwuewhe (3ameHnk y VYnpaeHom oabopy - eHr. Management Committee) Ha
COST akuuju MP 1302 noa nazuom "NanoSpectroscopy" (2013.-2017.).
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5) Yyewhe na COST akuuju IC 1208 noa HasuBom "Integrating devices and
materials: a challenge for new instrumentation" (2013.-2017.).

6) Yuewhe na Grande Rilevanza npojexty Ounatepante capaaie ca Penybnnkom
Uranujom noa HaszusBom "Liquid-crystal-tunable nanoplasmonic structures based
on periodically patterned metallic films" (2014.-2015.).

7) Yueuhe Ha mnpojekty Ounarepanne capaamwe ca Casesnom PenyOimkom
Hemaukom 6poj 451-03-01766/2014-09/10 noa Hazusom "Femtosecond surface
plasmon dynamics at the nanoscale” (2015.-2016.).

8) Vuewhe Ha npojexty Ounatepanne capaame ca Penybankom Aycrpujom 6poj
451-03-01039/2015-09/40 noxa Ha3uoM "JIBOAMMEH3HMOHAIHM MaTepHjaiH Kao
MOJJIOra 3a pacT opraHckux nosyrnpoBoanuka” (2016.-2017.).

9) VYuewhe na npojexry Gunartepanne capaame ca Penybaukom benopycujom 0poj
451-03-00293/02 nox nazuBom "Silver nanostructures covered by graphene as
improved SERS substrates" (2016.-2017.).

10) Yuewhe na npojexry Ounarepanue capaaie ca PenyOnukom XpBaTckom 1oj
HazuBom "Large area plasmonic structures for chemical and biosensing" (2016.-
2017.).

I1) Vyewhe Ha npojexty Ounarepanne capaamwe ca Llprom ['opom 6poj 451-03-
01414/2016-09/2 noa  wasuBom  "[loBpuimHoM  noacrakHyta PamaHoBa
CMEKTPOCKOINHKja Kao MeToa npaherba KOHUEHTpaLMje HEOPraHCKUX HyTpHjeHaTa
y Mopckoj Boan" (2016-2018).

12) Yyewhe (3amenuk y YnpaBwom oabopy - enr. Management Committee) Ha

COST akuuju CA16215 noa nazueom "European network for the promotion of

portable, affordable and simple analytical platforms" (2017.-2021.).

8. Crenen peanusauuje niaHa v nporpama paja Ha npojexty (obpasnoxkerne):

Csojum aHrakoBameMm Ha npojekty OWU 171005, Ypouwr Panesuh 1ao je BuaaH A0NpUHOC
OCTBapUBaKy 3aLpPTAHMX LIWIbEBA MPOjeKTA.

9. [11aHOBK 1 Npe/1103K 3a J1a/be aHraKOBaMe A0KTOpPaHTA:

a) HaCTaBUTH/MPOYKHUTH aHraxosatbe Jla

0) He HaCTaBMTH/TIPEKUHYTH (00pa3noxkuTe y BE3M ca OLEHOM JaToM y OKBHpY Tauke 10) osor
M3BeLITaja):

B) OCTaJlo

10. U3necure cBoje npeaiore 3a noGosbLIamke yC/IOBa M pe3yiTaTa paja A0KTOpPaHTa Yuju
CTe MEHTOP:

Ypow Panesuh paau y rpynu ap Papowa [ajuha, Te ce noGosbiiame yc/loBa 3a HEros
pal rnokiarna.ca nobosbLIaHeM ycjaoBa pajaa uelfie rpyrne 1 Mmaxom c¢BoiHn Ha nosehasarse
KOJMYMHE MaTepHjaIHMX CpejcTaBa 3a KYNOBHHY onpeme 3a pafg (Jabopatopujcka

60



onpema, yHanpehuBame KOMIMjyTepa) M 3a [MOCETY HMHOCTPAaHHM Kojerama M
NPUCYCTBOBaIE HAYYHHM CKYMOBHMA Y HHOCTPAHCTBY.

Y [OpHIory OBOI H3BENITA{a /J0CTAB/bAM JIOKYMEHTALIH|Y KO0ja YHHH HEroB

OBABE3HMU cacraBHH j€0:

1) IloTBpae ca dakyaTera o peain3oBaHuM obaBe3amMa Ha JOKTOPCKHM CTyIHjaMa
(3a0KPYKHTH NPUIIOT 8-B KOJH €€ JOCTABIbA)

a) o noclieilbeM OBEPEHOM H YITHCAHOM CEMeCTpY,

0) 0 MOJIOKeHMM MCIHTHMA H YKYNHOM MpPOCEYHOM OLIEHOM Ha /I0KTOPCKHM
CTyAHjaMa, Win

B) NoTBPAY akyiTeTa 0 NpHjaB/beHoj/ 0100peHOoj TeMH JOKTOpPATa H pean3alHuju.
2) oBepeHy KONHjy pajiHe KibHxkule (o1 1-7 cTpane);
3) xonuja M-A o6pacua (ITorBpaa o noaHeroj npujaBu, MPOMEHH, OJjaBH Ha

00aBe3HO COLHjaTHO OCHTYpakbe).

JHokropana MeHTop

#24 Dugan o

Panesuh Ypouu

PykoBoaunaril npojexra

Fegq Jork

Pafiow [ajuh

Hekan/[Iupexrop
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Hpuior:

Joxa3u pykoBohemwa npojexkruma
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MoK 3 Hayky Penybnwke Cpbuje

Bp. [5’})5 ! w MHC MTY;'I.: Sn Iﬂinlaitx;r [ BEOrPAR,
Dg 0‘1 : QOE roa. HALFOHANHOT
BEOrPAL, Hemarsuna 6p. 22-26 RN

WWW, [pb ac.rs

Fipo)| Ogﬂ ’\5—&) /{__ o
Jisvyna !{60? 202.0

Y oksupy [Iporpama 3a u3BpcHe npojexte mnaaux Herpaxusada Qouna 3a Hayky Penybdnnke CpOuje Ha koju je
carnacHocT nana Bnaga PC peinewem 05 6poj 660-02-5891/2019 on 13. jyna 2019. romune (,,CryxOenu rinacHuk
PC*, 6poj 42/19), xoju ce peanusyje y ckiagy ca AKTOM O LM/bEBHMA, HAauMHy peajM3auuje M yclioBMMa
(buHaHcHpama npojekara y okeupy Ilporpama 3a n3spcHe npojexkre Maanux ucrpaxnsaua 6poj YO- 21-1/2019 ox
04.06. 2019. rosune, a no jaBHoM nozusy PoHna 3a Hayky Penybnmnke Cpbuje on 21. jyna 2019, roause 3a npujaBy
Hay4uHOMCTpaXKUBAYKUX Mpojekata y oksupy [lporpama 3a u3BpcHe npojexre Maaaux nerpaxusada — [IPOMUC u
onnyke YnpasHor cn6opa ®onna 3a vayky 6poj YO - 24/2020 on 27.02.2020. roaune o ycBajarwy KOHayHe NUCTe
ITpojekara kojuma ce onobpasa 3a punaHcHpamwe cpeacTBuMa Pouja 3a Hayky no Ilporpamy [TPOMUC (y namem
Texety: Onnyka YO), sakbyuyje ce

YI'OBOP O ®ZUHAHCHPAY

peanunzanmje HayuHoucTpaxkuBaukor Ilpojexra noa nasusom NANOMETER THIN
PHOTOVOLTAICS BASED ON PLASMONICALLY ENHANCED VAN DER
WAALS HETEROSTRUCTURES,

akpouum PV-Waals, eeuaenuunonu 6poj 6062710
y okBupy [Iporpama 3a usBpcHe HpojekTe Miaaux nerpaxusada — [IPOMUC

®onja 3a Hayky Penybauke Cpouje

uaMehy cnegehinx yroBopHuX cTpaHa:

1. ®OHJIA 3A HAYKY PENYBJHUKE CPBHJE, ca peructpoBanum ceamiitem y beorpaay, yn.
Hemamuua 22-26, u aapecom obaB/barba fenatHocTH y Y. Macapukosa 5/XIX, Beorpan, matn4Hn 6poj
17921410, ITUB 111343775, 6poj pasysa KIC 840-670723-30, kora 3actyna ap Mumua hypuh-Josuuuh,
B.1. Avpektopa (y nambem Texcty: MoHA 32 HAYKY),

ca jenaHe cTpaHe,
H

2. Peanniaropa HCTpaXHBaka/KOPHCHHKA CPEACTaBa 0J00pennx 3a duHancupame [IpojekTa (y AabeM TeKCTy
CBaKO 0j1 HaBEIHMX MOjeAMHauHo 03Ha4eH kao KopucHmk cpeacrasa, a CBH 3ajeAHMYKH O3HAYEHH Kao
KoprcHunu cpeacTasa):

2.1. AKpeHTOBaHA HAYYHONCTPAKHBAYKA opranusaunja — HAO HucrntyT 32 pusuky y beorpany,
Yuusepsuter y Beorpany, ca ceauirem na anpecu Iperpesuua 118, 11080 Beorpaa, [THB: 100105980,
matuysu 6poj: 07018029, kojy 3actyna ap Anekcauaap borojesuh, anpexTop, koja je Hocunall
peaymzaupje [Tpojexrta (y namem texety: Hoennan llpojexra);

3. Topan Ucuh, sanocner y HAO UuctutyT 3a dmsuky y Beorpany, Yeusepauter y beorpany Hocunouy
[Mpojekra (v namem Texcty: Pyxosogunan Ilpojexra),

¢a apyre cTpaHe.
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PenyGanka Cpbuja
MWHUCTAPCTBO ITPOCBETE,
HAVKE U TEXHOJIOILIKOI
PA3BOJA
bpoj: 451-03-003036/2017-09/09
Hatym: 22.12.2017.
beorpan, Hemarsnna 22-26

WUuctutyT 3a Gusuky
- Ip 'opan Mcuh -

[Tperpesuua 118
11080
3emyH

[TowrroBanu ap Ucuh,

Obagemraamo Bac 12 je Ha OCHOBY MMO3UTUBHUX €KCIIEPTCKHUX OLIEHA pelieH3eHara
Penybnuke Cpbuje u PenyGnuke benopycuje, a y ckmaay ca pacrojioKHBUM
¢unancujckuM moryhuocruma, Ha OcmoMm 3aceiary MewoBuTe cprcko-6enopycke
KOMKCHje 3a Hay4HO-TEXHHUKY capaiiby, oap:kaHoM 19.-20. neuembpa 2017. roaune y
MuHeKy, ycBojeHa nucta 3a (pUHAHCHpame mnpojekara y JBOTOJMIIEM Mepuojy ca
noyeTkom peanusauuje oa 1. janyapa 2018. roaune.

Baiu npojekar .,,Quivosu memannux nanovecmuya xao nosu CEPC censopu*
ono0peH je 3a punaHcupamwe y okBupy [Iporpama Ousnarepaine HaydyHe M TEXHOJIOIIKE
capaame nsmehy Penybnuke Cpbuje u PentyOnuke benopycuje 3a 2018-19.roz.

MHHHCTApCTBO MPOCBETE, HayKe M TexHosowkor pa3soja Penybiuke Cpbuje he
cyuHaHCHpaTH MyTHE TPOLIKOBE McTpaknBaua u3 Cpbuje npu oacky y benopycujy,
Kao M TpoIlKoBe ODOpaBKa UCTpaXkHBaya U3 beropycuje y MaKCMMaTHOM U3HOCY HHApPCKe
npotuBBpeaHocTH 041 2000 (1Be Xuibajae) eBpa y TOKY FoJAMHY JlaHa

3axteBu 3a pedyHaalMjy TPOIUKOBA MYTOBaHa CPICKUX UCTPaXKMBAya, OHOCHO
TpollKoBa OopaBka 0eOpyCKHX MCTpakKMBaya, J0CTaB/bajy ce Ha oOpacily KOju MOKeTe
npey3eTH Ha MHTEpHET ajapecu MUHHCTApCTBa, y orpaHky Ounartepase, y3 oaroapajyhy
npatehy 10KyMeHTaLH]y.

PykoBoauouu oa00peHHX NpojekaTta 3a (UHAHCHpambe, AYKHH Cy Ja [0oCTaBe
FOAMLILU M 3aBPIUHM M3BELITAj O pealM3alliju Mpojekra, y poky oa 15 aaHa HakoH
3aBpLIETKa MPOjeKTHE rojiMHe, OJHOCHO HAKOH 3aBplIeTKa NpojekTta, y Gopmu Koja ce



takohe, Hajma3M Ha MHTepHeT ajapecd MuHucrapcTBa. CacTaBHM [€0 M3BEIITaja Cy M
MpUJIO3M KOjU cajpike pesyirate GUIaTepaHOr MpojeKTa: JIMCTY YYeCHHKaA 3ajeIHUYKE
paIMOHULIE M areH/1y; pajHy BEp3Mjy ancTpakTa MpojeKTa ca JIMCTOM YYeCHHKa, HA3UBOM
[POjeKTa ¥ Ha3WBOM [OTEHLIMjaTHOT POrpamMa UM jaBHOT MO3MBA HA KOJU CE arjuiupa
ca OBOM TEMOM; pa/iHy Bep3Hjy MK Komujy 00jaBbeHor paja y Mel)yHapoHOM 4acorucy.

WUupopmaunja o cBuM 0100peHHM MpojekTHMa o0jaB/beHa jeé Ha WHTEPHET
cTpaHui MUHHCTAPCTBA NMPOCBETE, HayKe M TeXHOJIOIIKOT pa3Boja.

HUctospemero Gux skeneo ga Bam yecturam Ha 000peHOM NPOJEKTY M MOKETHM
YCHEUIHY peajn3allijy MpojeKTHUX aKTHBHOCTH.

C nowrroBameM,

MUHHUCTAP
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Peny6nuka Cpbuja
MHWHUCTAPCTBO [MPOCBETE,
HAVYKE U TEXHOJIOLIKOI
PA3BOIJA
bpoj: 451-03-01413/2016-09/2
Harym: 09.01.2017.
beorpaa, Hemamwuna 22-26

MHcTUTYT 38 QUBHKY
- 'opan Ucuh -

[Iperpepuna 118
11 080 beorpaa

[Tomrosanu rocnoaune Mcuhy,

O6Gasewmraamo Bac nma je y okBupy llporpama Ounatepaine HayuHe WM
texHosomke capaame uimehy PenyGmuke Cpbuje m Hemauxe cnyxbe 3a akaneMcky
pasmeny (JIAAJ]), a Ha OCHOBY CIpOBe/ICHHX TIpOlleypa OLeHe Ipojexara y obe Ipxage,
yCBOjeHa JMCTa 3a (MHAHCHpame MpojeKaTa y JABOTOIMUILILEM IEPHOIY Ca MOYETKOM
peanu3anuje ox 1. janyapa 2017. roauue.

Ca 3anoBosbeTBOM Bac oGasemraBamo jga je Bam npojexar ,.PesonantHe
HAHOCTPYKTYpE 3a KOHTPOIIY CIIOHTaHe emucuje ' 0100peH 3a (puHaHCHpame.

XKemumo na HanomeHeMo Jia peanMzaiuja npojekTa Tpeda ja J0TpHHECe J1a/beM
yuanpehemwy capaame, omoryhu ywemrhe Miaamux ucTpakuBaya U IOMOTHE FeHEpHUCAbY
HOBOI' TPOJEKTHOT mpeaiora KojuM OW ce KOHKypucano y JpYrHM I[porpaMuma
mehynapoane capaaibe (Hrp. Xopusont 2020).

O6e crpane ¢unancupahe mpojexar npema ycioBuMma HaseldeHuM y Konkypcy.,
TAKo Jla CTpaHa Koja Wa/be IMOKpMBa TPOLIKOBE IPeBO3a HCTpakuBaya usmehy jse
HHCHTHTYIIHje, a CTpaHa Koja mpuMa HCTpaxHuBaye, TMOKPHUBA TPOIIKOBE IHUXOBOT
OopaBka M JIOKATHOT IPEBO3a KOjH Cy HEONXOJHHM 3a pealu3alu]y capajime Ha
07100peHOM TIPOjEKTY.



3axTesu 3a peyHAALH]Y TPOLIKOBA [yTOBamka CPICKUX HCTPakMBaya, 0JIHOCHO
TpolikoBa GopaBka HeMayKWX MCTpakuBaua, JOCTaB/bajy ce Ha oOpacily KOJH MOKere
Mpev3eTH Ha HHTEepHET azapecu MuHHMCTapcTBa, y OrpaHky MmehyHaponHa HaydHa
capajma, y3 onrosapajyhy nparehy nokymentanujy.

Pykosoauoim 0100peHuX Mpojexara 3a (MHAHCHpame, JYXKHH Cy Jia JI0CTaBe
FOJAMIILGA M 3aBPIIHM M3BEINTA] O peand3alujd MpojexTa, y poky oa 15 naHa HaKoH
3aBpIIeTKa MPOjeKTHE TOMHE, OJHOCHO HAKOH 3aBplueTKa HpojekTa, y GopMu Koja ce
takohe, Hamasu Ha uHTEpHET ajpecn Munucrapersa. CacTaBHH €0 H3BEIITaja Cy M
NMPUIIO3N KOJH Cajpike pesy.rare OuaTepalHor MpojeKTa: peaansoBaHe nocere, ydenhe
MIAMX HCTpaXKHBaua, pajiHa Bep3uja WiH Komuja ofjaBibeHOr pajga y MehyHapojHom
YaCONNUCY, HA3UB NMPOjeKTa U HA3KB ITOTEHIHjaHOT TPOrpaMa MITH JaBHOT [1031Ba Ha KOjH
ce KOHKYDHILE Yy CMMCIY HACTABKA Capajibe, areHaa M JIMCTa y4ecHHUKa 3aje/iHHYKHX
pajatoHuna.

Uudopmanmja o cBuM o0a00peHHM mnpojekTuMa ofjaB/beHa je HA HMHTEPHET
crpaniiy MuHHCTAPCTBA IIPOCBETE, HAYKe H TEXHOJIOMIKOr Pa3Boja.

Hcrospemeno Gux xeneo na Bam dectutam Ha 0700peHOM NMPOjEKTY M MOXKETAM
YCIEIIHY peain3aliijy MpojeKTHUX aKTHBHOCTH,

C momroBameM,

‘ )
2 Pd

a _éll lapuesuh
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PenyGnuka Cpbuja
MWUHHUCTAPCTBO IMPOCBETE,
HAYKE UM TEXHOJIOUIKOTI
PA3BOJA
bpoj: 451-03-01414/2016-09/2
Hatym: 18.10.2016.
beorpan, Hemaruna 22-26

HHceTuTyT 32 QU3UKy
- llp 'opan Ucwuh -

[Tperpesuna 118
11 080 Beorpaj

[TowrroBanu rocnoaune Mcuhy,

Obasemraamo Bac pa je y oxBupy [Iporpama Ousatepanie Hay4dHe H
TEXHOJIOWKe capanme u3mehy Munucrapersa npoceeTe, Hayke M TeXHOJOMIKOT pa3Boja
PenyOnuke Cpbuje m MunncraperBa nayke Llpre ['ope, a Ha OCHOBY crpoBeieHHX
Mpole/lypa oLeHe npojexara y obe apikaBe, yCBOjeHa JIMCTA 32 (UHAHCHPAKLE MIPOjeKaTa
Y JIBOIOJIMIIIEEM TTIEPHOLY ca MOUeTKOM peasnsanuje ox 15. okrodpa 2016. roaute.

Ca sanosossetBoM Bac obaBemraBamo na je Bawm mpojekar .Jlospuunom
noocmarnyma Pamvanosa cnekmpockonuja kao memoda npaherwa kouyenmpayuje
HEeOP2AHCKUX Hympujenama y Mopckoj 600u™ oo0peH 3a (puHaHcHpabe.

JKennumo 1a HamoMeHeMo Ja peanusanuja npojexra Tpeba ga AONpUHECE Ja/beM
yHanpehemy capaamwe, omoryhu ydemhe MIagux HCTpakuBaya M OMOTHE I'€HEPUCAHbY
HOBOI' TIPOJEKTHOr MpeIora KojuM O ce KOHKYpPHCATO Yy JAPYrHM [porpamuma
mehynapoane capaznme (Hnp. Xopusont 2020).

68



O6e ctpane (uuancupahe mnpojexTe mpema CONCTBEHOM MOJENY, Y M3HOCY O/l
700,00 eBpa 1Mo MpOjeKTHO) TOAWHM, Y MPOTHBBPEHOCTH HALMOHAIHE BaJIyTe, TAKO Jla
cTpaHa Koja Inajbe MOKpUBAa TPOUIKOBE MpeBO3a HCTpaxkupaua u3Mmely 1Be apkase, a
CTpaHa Koja NpuMa MCTpakuMBaue, IOKPHBA HUXOBE TPOIIKOBE OOpaBka M JIOKAIHOT
1IpeBo3a KOju Cy HEONXOIHH 3a peall3allhjy capajime Ha 0100peHOM TIPOjeKTy.

3axTeBd 3a pedyHIANU]y TPOLIKOBA MyTOBakha CPICKHX MCTPaKHUBA4d, OJHOCHO
TpoIIKOBa 6OpaBKa IPHOTOPCKAX UCTPaKMBaYa, 0CTaB/kajy ce Ha 00pacily KOju MOXKeETe
Mpey3eTH Ha WHTEepHeT aapecd MmHucTapeTBa, y orpanky wmelhynapoana HaydHa
capajimba, y3 ojarosapajyhy mparehy rokymenranujy.

Pykosojauonu o00peHuX mpojeKara JAy’KHH ¢y jJa JoCTaBe MOJAHIILH U 3aBPIUIHH
M3BEINTA] O peanu3alMujy MpojekTa y poky oa 15 JaHa HaKOH 3aBpHIETKa IPOjeKTHE
FOJMHE, OJIHOCHO HAKOH 3aBplleTKa mnpojexta, y ¢opmum koja ce Takohe Hanasu Ha
uHTEpHET ajpecn Munncrapersa. CacTaBHy J1e0 M3BEINTAja Cy M IPHJIO3M KOJH caapiKe
pesyIiTare OUIaTepaIHOT MPOjEeKTa: PealM30BaHe 1oceTe, yuelnhe MajauX UCTpaXxuBa«a,
pajiHa Bep3uja HiH KONKja 00jaB/beHOr paja y MeljyHapoHOM Yacolucy, Ha3uB NpojeKkTa
M HA3UB MOTEHIHMjAIHOT MPOrpaMa WK jaBHOT 1103MBa Ha KOJH CE allIMLHpa Y CMHCITY
3anouere capajime, areHaa 1 JIMCTa yHeCHUKA 3aje/IHHUKHX paJIMOHUIIA.

Undopmanuja 0 cBUM 0100peHHM IpojeKTHMa o0jaB/beHa je Ha HHTEPHET
cTpaHuIM MUHHCTAPCTBA MTPOCBETE, HAYKe M TEXHOJIOUIKOT pas3Boja.

Mctospemeno Oux esieo jia Bam decTuTam Ha 0106peHOM NPOJEKTY U [10IKETHM
YCHELHY Peanu3anjy NpojeKTHUX aKTHBHOCTH.

C nomToBameM,
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Hpuior:

Jloka3u peueHzupama (HAYYHH NPOjEeKTH, YACOMUCH, YIOEHHK)
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Institute of Physics Belgrade Roundcube Webmail :: ERA .Net RUS Plus... https://roundcubemail.ipb.ac.rs/roundcube/?_task=mail&_safe=0&_uid...

From ERA.Net RUS Plus <eranetrus-plus@dir.de>
To <isicg@ipb.ac.rs>
Reply-To <eranetrus-plus@dir.de>
Date 2017-11-07 12:33

Subject ERA.Net RUS Plus "S&T" - payment of your expertise I m webmail

e Compensation 2017 ST.pdf (~394 KB)
Dear Goran Isic
Thank you again for your expertise in the Joint Call "ERA.Net RUS Plus for S&T Projects 2017".

We would now like to transfer your honorarium to your bank account. According to my list you did 2 expertise and will
receive 100,00 € for your work (50 €/expertise). In case you found a discrepancy please contact me. In order to remit
your honorarium we prepared a money transfer form (attached) which you should please fill out and return to eranetrus-

plus@dir.de.

Please carefully fill out this document with your bank information and do not fill it out by hand as we won't accept
handwriting in this form (too many misinterpretations). In case the remittance is returned due to wrong information from
your side the bank charges will be invoiced. Please save this document on your harddisc first so you might save it with
your information.

In order to sign the document either press the red stripe button in the "signature-field" or insert your scanned signature.
If this doesn't work (although it should) please print, sign and scan this document.

For any questions which might arise, kindly contact me.
Best regards,

Daniela Altenhoefer

Daniela Altenhoefer

Deutsches Zentrum fir Luft- und Raumfahrt e. V. (DLR)
German Aerospace Center
DLR Project Management Agency | European and International Cooperation | International Bureau

Phone: +49 228 3821-1509
Fax: +49228 3821-1408
daniela.altenhoefer@dIr.de

DLR-PT.de | internationales-buero.de
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Institute of Physics Belgrade Roundcube Webmail :: Op...

Subject
From
Sender
To
Date

Optics Letters XXXXXX review received

<olmss@osa.org>
<olmss@osa.org>
<isicg@ipb.ac.rs>
2021-08-15 20:01

Manuscript ID: XXXXXX

Title:

Author:

XXXXXX

XXXXXX

Dear Goran Isic,

Type: letter

https://roundcubemail.ipb.ac.rs/roundcube/? task=mai...

I* webmail

Your comments and recommendation to Topical Editor Jing Feng for this manuscript have been

received.

Thank you for your efforts in helping to maintain 0SA’s high standards of publication.

We hope you will continue to support Optics Letters as a reviewer. If you have not already
done so, please visit the reviewer web site located at

https://prism.osapublishing.org to update your research interests and the OCIS codes that
best designate your areas of expertise. This allows us to better identify the new
submissions that will be of most interest to you.

Please also let us know if you wish for us to send a review acknowledgment letter to your

emp loyer.

Sincerely,
Optics Letters Manuscript Office
olmss@osa.org

Review Confirmation
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NANO-XXXXXX.R1
From Nanotechnology <onbehalfof@manuscriptcentral.com>
To <isicg@ipb.ac.rs>
Reply-To <nano@ioppublishing.org>
Date 2022-02-21 08:23

Subject Thank you for reviewing for Nanotechnology - I m we b ma | |

Dear Dr Isic,

Re: "XXXXXX"

Article reference: NANO-XXXXXX.R1

Thank you for your report on this Paper, which is being considered by Nanotechnology.

We appreciate the time and effort that you have spent reviewing this manuscript and we are
very grateful for your assistance.

We hope that we will be able to call upon you again to review future manuscripts.
Yours sincerely

On behalf of:

Nanotechnology

Editor-in-Chief: Professor R LaPierre
iopscience.org/nano | nano@ioppublishing.org | Impact Factor: 3.874 | Citescore: 5.8

Want to find out what is happening to your submission?
Track your article on:

Publishing support: https://bit.1ly/39t9yPz

WeChat: https://bit.ly/2L0M9uz

ioppublishing.org | twitter.com/IOPPublishing

We are always looking for ways to improve our service. We would really appreciate it if you
could take five minutes to complete a short survey (https://forms.office.com/r/T26Bu71Wz5)
about your experience of refereeing an article for IOP Publishing. We would like to thank

you in advance for your help.

The details you submit in this survey will only be used for the purposes of improving our
services. Rest assured, we will never sell or rent your personal data to third parties. For
more information, please see our privacy policy at http://ioppublishing.org/legal-statements
/privacy-policy/. The aggregated, anonymised results of our surveys may be shared with our
publishing partners.

Letter reference: XXXXXX
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Institute of Physics Belgrade Roundcube Webmail :: Th...  https://roundcubemail.ipb.ac.rs/roundcube/? task=mai...

JPhysD-XO00(XX

From Journal of Physics D: Applied Physics
<onbehalfof@manuscriptcentral.com>

To <isicg@ipb.ac.rs>
Reply-To <jphysd@ioppublishing.org>
Date 2021-06-01 19:35

Subject Thank you for reviewing for J. Phys. D: Appl. Phys. - I * webmail

Dear Dr Isic,

Re: "XXXXXX" by XXXXXX Article reference: JPhysD-XXXXXX

Thank you for your report on this Paper, which is being considered by Journal of Physics D:
Applied Physics.

We appreciate the time and effort that you have spent reviewing this manuscript and we are
very grateful for your assistance.

We hope that we will be able to call upon you again to review future manuscripts.
Co-review: If you opted to complete this review as a ‘co-review’, please follow the steps

via the following link to provide your co-reviewer with credit via Publons:
https://publishingsupport.iopscience.jop.org/questions/co-review/

Yours sincerely

On behalf of:

Journal of Physics D: Applied Physics

Editor-in-Chief: Huiyun Liu

iopscience.org/jphysd | jphysd@ioppublishing.org |twitter.com/JPhysD
Impact Factor: 3.169 | Citescore: 5.3

Want to find out what is happening to your submission? Track your article here:
https://publishingsupport.iopscience.iop.org/track-my-article/

ioppublishing.org | twitter.com/IOPPublishing

We are always looking for ways to improve our service. We would really appreciate it if you
could take five minutes to complete a short survey (https://forms.office.com/r/T26Bu71Wz5)
about your experience of refereeing an article for IOP Publishing. We would like to thank
you in advance for your help.

The details you submit in this survey will only be used for the purposes of improving our
services. Rest assured, we will never sell or rent your personal data to third parties. For
more information, please see our privacy policy at http://ioppublishing.org/legal-statements
/privacy-policy/. The aggregated, anonymised results of our surveys may be shared with our
publishing partners.

Letter reference: XXXXXXXX
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Institute of Physics Belgrade Roundcube Webmail ... https://roundcubemail.ipb.ac.rs/roundcube/? tas...

Subject Applied Optics XXXXXX review received m we b ma i I
From <aomss@osa.org> I
Sender <aomss@osa.org>
To <isicg@ipb.ac.rs>

Date 2020-01-08 20:35

Manuscript ID: XXXXXX Type: research article
Title: XXXXXX
Author: XXXXXX

Dear Goran Isic,

Your comments and recommendation to Topical Editor Jarkko Saarinen for this manuscript
have been received.

Thank you for your efforts in helping to maintain 0SA’s high standards of publication.

We hope you will continue to support Applied Optics as a reviewer. If you have not
already done so, please access https://prism.osapublishing.org to update your research
interests and the 0CIS codes that best designate your areas of expertise. This allows us
to better identify the new submissions that will be of most interest to you.

Please also let us know if you wish for us to send a review acknowledgement letter to
your employer.

Sincerely,
Applied Optics Manuscript Office
aomss@osa.org

Review Confirmation

1/9/20, 6:20 AM
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process

From Optical and Quantum Electronics (OQEL)
<em@editorialmanager.com>

Subject Thank you - let us know how we can improve the reviewing I m we b ma i I

Sender <em.ogel.0.66eba2.e70710d0@editorialmanager.com=>
To Goran Isic <goran.isic@ipb.ac.rs>

Reply-To  Optical and Quantum Electronics (OQEL)

<sarvagnan.subramanian@springer.com>
Date 2019-10-29 17:03

Dear Dr. Isic,

Thank you very much for your review of manuscript

OQEL-D-19-XXXXX, "XXXXXX".We greatly appreciate your assistance.

With kind regards,

Journals Editorial Office

Springer

We really value your feedback! Please spend 1 minute to tell us about your experience of

reviewing - click https://springernature.eu.qualtrics.com/jfe/form
/SV cNPY50M4ZC3PkON?J=11082

Recipients of this email are registered users within the Editorial Manager database for
this journal. We will keep your information on file to use in the process of submitting,
evaluating and publishing a manuscript. For more information on how we use your personal
details please see our privacy policy at https://www.springernature.com/production-
privacy-policy. If you no longer wish to receive messages from this journal or you have
questions regarding database management, please contact the Publication Office at the
link below.

In compliance with data protection regulations, you may request that we remove your
personal registration details at any time. (Use the following URL:
https://www.editorialmanager.com/ogel/login.asp?a=r). Please contact the publication

office if you have any questions.

10/29/19, 5:06 PM
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PREDGOVOR

Praktikum | Nanoelektronika—reSeni zadaci sa raCunarskim veZbama” je
namenjen studentima trece godine osnovnih akademskih studija na studijskom programu
Energetika, elektronika i telekomunikacije na Fakultetu tehni¢kih nauka, Univerziteta u
Novom Sadu, koji sluSaju predmet , Mikro i nano elektronika” za izvodenje auditornih i
racunarskih vezbi. Pomo¢ni udzbenik moze da se koristi i kao dopunska literatura na
master akademskom programu Mikro i nano elektronika, a takode moze posluziti
studentima srodnih struka koji su zainteresovani za oblast nanoelektronike.

Praktikum je koncipiran na bazi “bottom-up™ pristupa za analizu i modelovanje
elektronskog transporta u nanostrukturama. Navedeni pristup podrazumeva da se najpre
razmatra kretanje elektrona u atomima i molekulima, a postepenim usloZnjavanjem
posmatranog sistema dolazi se do strujno-naponskih karakteristika savremenih
nanoelektronskih komponenti. Razumevanje efekata prisutnih na nanoskali, prvenstveno
u domenu uspostavljanja struje, napona, otpornosti, predstavlja fundementalni koncept za
analizu i projektovanje elektronskih uredaja novije generacije. Kao osnova za pripremu
praktikuma koris¢ena je skripta Marc Baldo, “Introduction to Nanoelectronics”,
literatura za uvodni kurs nanoelektronike na osnovnim akademskim studijama na
Masacusetskom institutu za tehnologiju.

Pomocéni udZenik je podeljen na sedam poglavlja. Prva dva obuhvataju osnove
kvantne mehanike, resavanje Sredingerove jednadine za razlidite profile potencijala,
uvodi se pojam gustine stanja u nanostrukturama u kojima je elektron konfiniran (0D, 1D
i 2D sistemi) i matematicki aparat za odredivanje broja elektrona u nanometarskom
provodniku. Tre¢e poglavlje ilustruje jednostavan dvopristupni nanoelektronski uredaj sa
provodnikom u formi 0D nanostrukture (molekul), raspored energetskih nivoa nakon
povezivanja kontakata kao i analiticku metodu za proradun jacine struje. Numericka
metoda za dobijanje strujno- naponske karakteristike dvopristupnih nanoelektronskih
uredaja sa 0D provodnikom prikazana je u etvrtom poglavlju, dok su dvopristupni
uredaji sa nanoZicom analizirani u petom poglavlju. Strujno-naponske karakteristike
nanometarskih FET tranzistora razli¢itog stepena sloZenosti provodnog kanala
predstavljene su u poglavlju Sest, sa akcentom na primenu analiticke metode na bazi
kapacitivnih razdelnika za analizu reZima rada tranzistora. Sedmo poglavlje sadrzi
odabrane MATLAB kodove za reavanje zadataka.

Posebnu zahvalnost dugujem recenzentima, dr Goranu Isiéu i dr Daliboru
Sekulicu, koji su svojim komentarima i predlozima znagajno poboljsali kvalitet ovog
udzbenika. Unapred se zahvaljujem i svim paZljivim &itaocima na ukazanim eventualnim
propustima i predlozima za unapredenje narednog izdanja.

U Novom Sadu, januar 2022. godine

Natasa Samardzi¢

81




Hpuior:
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Thursday 31.08.2017. at
16:00h, in front of SASA
building

August 31st 2017.
Thursday timetable change:
Salasnich 10.40-11.10,
Pelster 11.10-11.40,
Adhikari 11.40-12.25,
discussion 12.25-12.35

August 28th 2017.
Conference photos - Gallery!

August 27th 2017.
Program for MIP1406-
MultiscaleSolar

August 23th 2017.
Programs for MP1402-
HERALD and CARDIALLY
workshop

August 17th 2017.
Information about best

poster prizes for students

August 16th 2017.
Booklet with detailed

programme and useful
information

August 16th 2017.
Social programme is
updated

August 15th 2017.
Final timetable for

Photonica 2017 is updated

August 14th 2017.

Live streaming from the
Main hall will be provided

August 8th 2017.

New webpage on
manuscript submission for

OQE is published

August 7th 2017.

New webpage on upcoming
conference posters is
published

August 7th 2017.
Book of abstracts is

published

Announcement:
Registration form will be
closed on Friday,
28.07.2017, at midnight
Central European Time.

2018-02-14, 4:14 PM
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July 19th 2017.

Updated list of speakers and
lectures

July 19th 2017.
Tentative timetable is
updated

Early registration deadline is
extended until July 10th
2017!

Abstract submission
deadline is extended until
June 25th 2017!

June 8th 2017.
Tentative timetable

May 30th 2017.
Conference poster

May 29th 2017.

Abstract submission
deadline is extended until
June 15th 2017

May 19th 2017.
Second announcement

May 10th 2017.

Updated list of speakers and
lectures

May 5th 2017.
Updated list of sponsors

March 12th 2017.
Abstract submission open

March 12th 2017.
Registration open

March 12th 2017.
First announcement

Confirmed Plenary /Tutorial
Speakers:

Antoine Weis, CH

Boris Chichkov, DE
Stojan Radic, US
Wieslaw Krolikowski, AU
Zeev Zalevsky, IL

Confirmed Keynote
Speakers:

Jerker Widengren, SE
Kurt Hingerl, AT
Liam P. Barry, IE
Marko Kralj, HR
Milivoj Belic, QA
Wolfram Pernice, DE
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Sadhan K. Adhikari, BR
Confirmed Invited Speakers:

Andrea Frataloechi, SA
Axel Pelster, DE
Christian Teichert, AT
Christoph Affolderbach, CH
Dries van Qosten, NL
Fabio Baronio, IT
Frank Setzpfandt, DE
Igor Jakovcevski, DE
Ilja Gerharth, DE

Jan Luning, FR

Janez Strancar, ST

Luca Salasnich, IT
Marian Zamfirescu, RO
Mikhail Artemyev, BY
Paul O. Leisher, US
Peter Rakich, US
Radan Slavik, UK
Robert Liw, DE

Zoe Amin-Akhlaghi, AT
Tanja Ducic, ES

Valdas Pasiskevicius, SE

Special Invited Speaker:

Adam Borzsonyi, HU

More information at
Speakers.

Photonicais
V International School and

Conference on Photonics

Photonica13
IV International School and
Conference on Photonics

Photonicai11
III International School and
Conference on Photonics

Photonicaog
II International School and
Conference on Photonics
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Home
About PHOTONICA

Committees &

Organizers

Topics & Program
Speakers & Lectures

Poster presentations

Important dates
News

Photo gallery

Registration

Book of abstracts

Manuscript submission

Social events
Location

Contacts

Sponsors

© f ¥

Vinca Institute of

VIl International School and Conference on Photonics
26 August - 30 August 2019, Belgrade, Serbia

with

ESUO Regional Workshop
CA16221 - AtomQT Meeting

Scientific Committee

Aleksandar Krmpot, Serbia
Antun Balaz, Serbia

Arlene D. Wilson-Gordon, Israel
Bojan Resan, Switzerland

Boris Malomed, Israel

Branislav Jelenkovi¢, Serbia
Dejan Gvozdic, Serbia

Detlef Kip, Germany

Dragan Indjin, United Kingdom
Edik Rafailov, United Kingdom
Feng Chen, China

Francesco Cataliotti, Italy
Giannis Zacharakis, Greece
Goran Isi¢, Serbia

Goran Masanovic, United Kingdom
Isabelle Philippa Staude, Germany
Jelena Radovanovic, Serbia
Jerker Widengren, Sweden
Jovana Petrovi¢, Serbia

Laurent Sanchez, France

Ljupco Hadzievski, Serbia
Marco Santagiustina, Italy

Milan Mashanovié, United States of America

Milan Trtica, Serbia

Milo$ Zivanov, Serbia
Milutin Stepi¢, Serbia
Milivoj Beli¢, Qatar

Nikola Stojanovi¢, Germany
Pavle Andus, Serbia

Peda Mihailovi¢, Serbia
Rados Gajic, Serbia

Schaaf Peter, Germany
Sergei Turitsyn, United Kingdom
Suzana Petrovic, Serbia
Ticijana Ban, Croatia

87

PHOTONICA 2019

gggme Learning with Photonics Sympesium: ML-Photonica

Joint Events

Machine Learning with
Photonics Symposium:
ML-Photonica 2019

Regional Workshop of
European synchrotron and
FEL user organisation -
ESUO

COST Action CA16221 -

Quantum Technologies
with Ultra-Cold Atoms -

AtomQT

News

October 9th 2019
Deadline for manuscript
submission is extended
until October 20th, 2019.

September 10th 2019
Manuscript submission in
Optical and Quantum
Electronics (OQE) is open.
Deadline for manuscript
submission is October
10th, 2019.

September 4th 2019
Photo gallery is now
available.

August 30th 2019
Best Student Poster Prize

Winners.

August 26th 2019

10/16/19, 1:43 PM
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Nuclear Sciences
University of Belgrade

School of Electrical

Engineering
University of Belgrade

Institute of Physics
Belgrade
University of Belgrade

Faculty of Physics
University of Belgrade

IHTM
University of Belgrade

Faculty of Technical
Sciences

University of Novi Sad

Faculty of Sciences and

Mathematics
University of Nis

Faculty of Biology
University of Belgrade

Faculty of Sciences and
Mathematics

University of Kragujevac

Optical Society of Serbia

SANU - Serbian
Academy of Sciences
and Arts

Under the auspices of:

7

Ministry of Education, Science and
Technological Development
of the Republic of Serbia

This event is supported
by
The Optical Society

OSA
0SA 100
The OpticalSocety | Since 1916

OSA Anti-harassment

Policy and Code of
Conduct
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« Vladana Vukojevi¢, Sweden
« Zoran Jaksic, Serbia
« Zeljko Sljivanéanin, Serbia

Organizing Committee

e Petra Belicev, Vinca Institute of Nuclear Sciences (Chair)
E-mails: photonica2019@ipb.ac.rs, petrab@vin.bg.ac.rs

e Marko Krstic , School of Electrical Engineering,
University of Belgrade (Co-Chair)
E-mails: photonica2019@ipb.ac.rs, marko.krstic@etf.bg.ac.rs

o Milica Matijevic , Vinca Institute of Nuclear Sciences
(Secretary)
E-mails: photonica2019@ipb.ac.rs, milica.m@vin.bg.ac.rs

e Goran Gligoric , Vinca Institute of Nuclear Sciences
(Webmaster)
E-mail: goran79 @vin.bg.ac.rs

Organizers

S {

Serblan Academy of
Sciences and Arts

Institute of Nuclear

Seiences Vinga Optical Society of Serbia

Technical Organizer

Panacomp Wonderland Travel is an agency specialized in
organizing conferences and all kinds of exbit events. Its staff will
provide all necessary assistance regarding travel and
accomodation. Please note that Panacomp Wonderland Travel
will send pro-forma invoices for paying the registration fee and
instructions regarding bank transfer process to each participant.
You can contact the agency at their E-mail address:
mice@panacomp.net.

PanaComp

E Z Wonderland Travel
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Live stream from the Main
hall during
PHOTONICA2019 you can
follow here.

August 25th 2019

Daily schedule at
PHOTONICAZ2019.

August 20th 2019
Information about the
opening hours of
registration desk.

August 15th 2019
Information about poster
presentations.

August 7th 2019
Book of abstracts is
published.

Photonical7

VI International School
and Conference on
Photonics

Photonical5s
V International School and
Conference on Photonics

Photonical3
IV International School and
Conference on Photonics

Photonicall
Il International School and
Conference on Photonics

PhotonicaQ9
Il International School and
Conference on Photonics

Photonica2019 is
recognized in the following
events calendars:

OSA 100

The OpticalSocity | Since 1916

.
| Laserlab
Europe

10/16/19, 1:43 PM
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Institute of Physics Belgrade
University of Belgrade

Vinca Institute of Nuclear
Sciences
University of Belgrade
Schoolof Electrical
Ersineaite
University of Belgrade
Eaculty of Physics
University of Belgrade
IHTM
University of Belgrade
Faoulty of Technical Sciences
University of Novi Sad
Eaculty of Sciences and
Mathematics
University of Nis
Eanultyof Bioloey
University of Belgrade

aoulty of Sciences and
Mathematics
University of Kragujevac

Orptical Saciety of Sechia

SAMU - Serbian Academy of
Sciences and Arts

Under the auspices of:

Mdindstry of Education, Sclence and
Technological Development
of the Republic of Serbia

VIl International School and Conference on Photonics

with joint event:

imaging

Scientific Committee

* Aleksandar Krmpot, Serbia

* Aleksandra Maluckov, Serbia

= Bojan Resan, Switzerland

+ Boris Malomed. Israel
Branislav Jelenkovic, Serbia

» Carsten Ronning, Germary
Concita Sibilia, Italy

Darko Zibar, Denmark

Dmitry Budker, Ger many
Dragan Indin. United Kingdom
+ Edik Rafailov, United Kingdom
* Francesco Cataliotti, Italy

* Giannis Zacharakis, Greece

= Goran Isic, Serbia

+ Goran Masganovic, United Kingdom
* IvanaVasic Serbia

# Jasna Crnjanski, Serbia

# Jelena Radovanovic, Serbia

+ Jelena Stadic Serbia

» Jerker Widengren, Sweden

* Jovan Bajic, Serbia

« Ljupio HadZievski Serbia

+ Luca Antonelli United Kingdam
» Marco Canepari. France

Marko Krstic, Serbia

* Marko Spasenovic, Serbia

+ Milan Kovatevic. Serhia
Milena MiloZevic Serbia
Milivoj Belié, Qatar

Mirjana Movakovic, Serbia
Mikola Stojanovic, Germany

# Nikola Vukovic Serbia

Nikaos Pleros, Greece

Pavle Andjus. Serbia

+ Petra Belitey, Serbia

« Sergei Turitsyn, United Kingdom
+ Wladan Pavlovic, Serbia

+ Vladan Vuletic, United States of America
+ Wladana Vukojevic. Sweden

# Zoran Grujic. Serbia

.

Organizing Committee
o Marina Lekic, Institute of Physics Belgrade {Chair)
E-mails: photonica202 1@ipb_acrs, lekic@ipbacrs

* Aleksandar Krmpot, Institute of Physics Belgrade {Co-Chair}
E-mails: photonica202 1@ipb.ac rs, krmpot@ipb.acrs

* Danica Paviovic, Institute of Physics Belgrade (Secretary)
E-mails: photonica202 1@ipb.ac.rs. danicapavlovic@ipb.acrs

* Stanko Nikolic, Institute of Physics Belgrade (Webmaster)
E-mail: stankon@iphacrs

+ Mihailo Rabasovic , Institute of Physics Belgrade

« Tanja Pajic. Faculty of Biology, University of Belgrade

« Aleksandra Gocanin, Faculty of Physics, University of Belgrade
« Jadranka Vasifievic, Institute of Physics Belgrade

* Lrof Ralevic Institute of Physics Belgrade

Organizers

Optical Society of Sesbia

Technical Organizer

Panacomp Wanderland Travel is an agency specialized in organizing conferences
and all kinds of exbit events. |ts staff will provide all necessary assistance regarding
travel and accomodation. Please note that Panacomp Wonderland Travel will send
pro-forma invoices for paying the registration fee and instructions regarding bank
transfer process to each participant.

You can contact the agency at their E-mail address: mice @panacomp.net.
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August 23 - August 27, 2021, Belgrade, Serbia

PHOTONICA 2021

+ HEMMAGINERO workshop on erythrocytes and hemoglobin

News

November 15th 2021
Manuscript submission in Opfical
and Quantum Electronics {OQE)
will be open on September 1st
2021. The finaldeadline for
manuscript submission is Setaber
15th-2021 October 31512021
Havermber 15642021 November
22nd 2021. More details you can
read here.

September 6th 2021

NEW! Photo gallery (day 1. day 2.
day 3, day 4, and day 5} isnow
available.

August 21st 2021

August 20th 2021

Live stream from the Main hall
during PHOTOMICAZ2021 youcan
follow here

August 1Bth 2021

MEW! The full timetable for the
HEMMAGINERC work shop is
now available here.

August 13th 2021
NEW! Book of shstracts is
published.

August 11th 2021

MEW! Important information for
the anline participation: the
detailed instructions on howto
use the Webex platform you can
read here.

August 11th 2021

The information on how to
jprejpare your poster presentation,
both inpersonor omline youcan
read here.

August Pth 2021

The conference venue SASA isthe
distinguished institution of
supreme national importance.
Therefore, we kindly ask you to
respect adress code which you
canread here.

August 3rd 2021

MEW! The full timetable for all
days at PHOTONICA2021is now
available here.

July 2%th 2021
The registration formwill be
closed on August Tth.

July 29th 2021
Early registration deadline is
extended until August 6th 2021,

July 14th 2021
Conference posteris now
available.

July Bth 2021

NEW! COVID-19: Conditions
for entering the Republic of
Serbia - pleaseread here.

June 30th2021

Due tothe great interest, final
abstract submissiondeadiine is
extended until July 7th 2021

June 30th 2021
Early registration deadline is
extended until August 15t 2021,

June 14th2021
Abstract submissiondeadline is
extended until June 30th2021



~ .

Thisevent is supparted by 69 IF.)uftI'lansa ﬁ:fw getl‘terd June 14th2021

The Ogtical Saciety {OSA] anacomp vvonaerian Earkfrestration deadineis
Travel extended until June 30th 2021

OSA ]m el
Abstract submission deadline is

TheOpicd Sociy | Shace 1978 extended until June 15th 2021

054 Anti-harassment Policy
d Code of Conduct

April11th 2021

Selected peer reviewed
manuscripts will be published in
Topical collectionof Optical and
Ouantum Electranics

April11th 2021

Due tothe kindness of our
sponsor (54, a limited number of
grants are available to support
selected student participants of
PHOTONICA2021. Please send
your request to
photonica2021@ipb.acrs by
June 15th2021.

April 7th 2021
The list of s peskers is now
available.

February 1st 2021
Abstract submission is now open.

February 1st 2021
Begistration isnowopen.

December 12th 2020
Phatonica2021 website is open!

Photonicald
VIl International School and
Conference on Photonics

Photonical?
VI International Schoal and
Conference on Photonics

Photonical5
W International School and
Conference on Photonics

Bhotonicald
IV International Schooland
Conference on Photonics

Photonicall
Il Internationzl Schooland
‘Conference on Photonics

icad
Il International School and
Conference on Photonics

< Lufthansa City Center
{ Panacomp Wonderland
Travel

Sestimn Acedomy of 1
- Optical Society of Serbia

=
{ PHOTONICA2021 Organizers
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Institute of Physics Belgrade Roundcube Webmail :: Cordial invitation to... https://roundcubemail.ipb.ac.rs/roundcube/?_task=mail&_safe=0&_uid...

Angers, France, July 9-13, 2019
From Marian Marciniak <M.Marciniak@itl.waw.pl>
To isicg@ipb.ac.rs <isicg@ipb.ac.rs>
Date 2018-12-0514:38

Subject Cordial invitation to present an Invited Talk at ICTON 2019, I m we b ma | l

Dear Professor Isic,
I trust you are well.

The 215t International Conference on Transparent Optical Networks ICTON 2019 will be kindly hosted by Université
d'Angers,France, July 9-13, 2019. Technical co-sponsorships by the IEEE Photonics Society, IEEE Photonics Society
Poland Chapter, and IEEE Poland Section are foreseen amongst others.

Set in the heart of the region Pays de la Loire and easily reachable by the TGV fast train from Paris Charles de
Gaulle international airport , Angers is awaiting for its visitors to visit its emblematic attractions: The Saint-Maurice
cathedral, The Castle (Chateau d'Angers), The Musée des Beaux-Arts d'Angers, and many more.

Therefore ICTON 2019 General Chair Professor Bouchta Sahraoui, IEEE Photonics Society Poland Chapter Chair
Professor Jarostaw Turkiewicz, and myself cordially invite you to attend ICTON 2019, and if possible to contribute
with an Invited Paper addressing the progress in your research domain with a particular emphasis on your own and
your lab achievements related to ICTON field of interests. We would appreciate very much if you could confirm your
availability at your earliest convenience. Please do send me a preliminary information on your proposed
contribution: the tentative title, intended author list if known, and a few-line abstract at your earliest convenience
or by January 31, 2019. The full-text of your invited paper will be requested by April 20, 2019.

You may be aware ICTON aims to accommodate topics both from basic physics/optics/optical materials and network
engineering. This has been appreciated and gently acknowledged by the attendees to all previous editions including
recent ICTON 2018 in Bucharest. To reach this goal ICTON accommodates top level invited presentations by
recognised experts (this could be your own task!) addressing the most recent advances and novel technologies in
photonic communications and signal processing and sensing, with a limited number of selected regular submissions,
oral and poster ones.

Please kindly refer to https://www.il-pib.pl/en/conferences/icton/327-icton-2019/1543-icton2019 for the scope of
ICTON and its sections. Please note we request an electronic IEEE Copyright Transfer Form for all submissions
including the invited ones - this is a condition to have your paper included in ICTON 2019 Proceedings and in the
IEEE-Xplore Digital Library. You will find the IEEE Copyright information at https://www.ieee.org
/publications_standards/publications/rights/copyrightmain.html#sect2

Should you have any preferences for ICTON sections/sessions as listed at ICTON site please kindly let us know, we
would be happy to respect those.

Presentation time

ICTON invited presentation time is 20 min including short discussion.

Deadlines

January 31-

93
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Short proposal (tentative title + co-authors if known + one paragraph abstract, text only). This will be used to
announce your talk at the website.

April 20-

Full invited paper & IEEE Copyright Form.

Student Participation:

ICTON strongly promotes the participation of students and Ph.D. students. We kindly request you encourage your
students to submit regular submissions for oral or poster presentation. The regular submissions have to be e-mailed
to icton@itl.waw.pl. The deadline is March 31, 2019.

Registration & Fees

We ask ICTON Invited Speakers to register and to pay an Invited Speaker fee to cover the expenses related to their
attendance. Please kindly consider the fees will be entirely spent for the benefit of the attendees as we do not make
any profit from ICTON according to 1EEE regulations. We will post the registration information at Angers local
website soon.

Should you have any further questions please do not hesitate to contact us immediately.

We are looking towards to hear from you soon, and to our pleasure to welcome you at ICTON 2019 in Angers.
However, should you decide not to attend ICTON 2019 due to other important commitments and/or preferences we
would consider those with highest respect. In this case we would appreciate your nomination of a co-author who
could present a joint invited paper. Needless to say we will be more than happy to welcome you in Angers coming
July.

Looking forward to hear from you soon,
With thanks and kindest regards,

Marian.

also on behalf of:
Bouchta, ICTON 2019 General Chair

Jarostaw, Photonics Society Poland Chapter Chair 2017-2019

21st International Conference on Transparent Optical Networks ICTON 2019
Angers, France, July 9-13, 2019

http://www.icton2019.com/ (Angers site - Registration, Travel & Venue, Visa invitations, Social events)

https://www.il-pib.pl/en/conferences/icton/327-icton-2019/1543-icton2019 (Warsaw site - Submissions,
Programme, Proceedings)

2o0f3 2018-12-23,11:35 AM
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ICTON papers are archived in IEEE-Xplore at http://ieeexplore.ieee.org/xpl/conhome.jsp?punumber=1000766

ICTON papers are listed in Web of Science at http://apps. webofknowledge.com/Search.do?product=W0OS&
SID=C4rV7wS7bjlvxKf7YXI&search mode=GeneralSearch&priD=7dd33e23-bf4b-42cd-9d2f-442991992d2a

ICTON is archived in SCOPUS https.//www.scopus.com/results/results.uriznumberOfFields=0&src=s&clickedLink=&
edit=&editSaveSearch=8&origin=searchbasic&authorTab=_&affiliationTab=&advancedTab=&scint=1&menu=search&
tablin=8&searchterm1=ICTON&field1 =CONF&dateType=Publication Date Type&yearFrom=Before+1960&
yearTo=Present&loadDate =7&documenttype=All&resetFormLink=&st1=ICTON&st2=&sot=b&sdt=b&sI=118&
sS=CONF%28ICTON%29&sid=5e2c3d1dd88b06ab235ff7aaa3af2cas5&
searchld=5e2c3d1dd88b06ab235ff7aaa3af2ca5&txGid=838783f81c35182ed5bdcfcf57b906ea&sort=plf-
f&originationType=b&rr=
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21st International Conference of Transparent Optical Network
and
11th Sub-Wavelength Photonics Conference SWP 2019
9-13 July 2019 Angers, France
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Welcome Message from the Conference General Chair

Dear colleagues,

After successful conference editions (for example Girona) https://icton2017.udg.edu/)
and Bucharest last year, the ICTON 2018 conference will take place in
Angers, which is in the heart of the region Pays de la Loire and easily reachable by
the TGV fast train from Paris Charles de Gaulle international airport, Angers could be
also reached from Nantes Atlantic airport.

Angers is awaiting for its visitors to visit its emblematic attractions: The Saint-
Maurice cathedral, The Castle (Chateau d'Angers), The Musée des Beaux-Arts
d'Angers, and many more. From Tuesday 09 to Saturday 13 July the ICTON 2019
will be the 21st anniversary conference from ICTON series. The 21st International
Conference on Transparent Optical Networks ICTON 2019 will be kindly hosted
by Université d'Angers, Angers, France, July 9 -13

We are looking forward to offer a warm welcome to all of you again for this new
edition of the ICTON Conference, this time in Angers. An ambitious technical
programme will be accompanied by an attractive set of social events to let you
fully experience not only the city of Angers itself, but also some of the top
highlights of the region of Pays de la Loire which is rich with cultural events
particularly the selected period will coincide with celebration of Bastille Day
which is the common name given in English-speaking countries to the national
dayof France, which is celebrated on 14 July each year so you will have
unforgettable attraction. Moreover Angers was officially elected in September
2018, 1st city of France where life is good. This is the ranking of "L'Express
magazine"” that revealed the capital of Maine-et-Loire, Angers, as a leader for its
quality of life in France according to very specific criteria.
https://www.my-angers.info/09/12/angers-1ere-ville-de-france-ou-il-fait-bon-
vivre/74105.

You can also enjoy the attractions and cultural events around the River Loire -
Loire Valley, and the temperate climate along the Loire river valley which is due to
Atlantic influences and this provides the remarkably diverse range of wildlife and
fauna which exist today. It also provides the ideal environment that has
established France's third largest wine region.

Bouchta SAHRAOU],
General chair,
On behalf of the Organizing Committee.
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Welcome Message from the Conference Honorary Chair

The University of Angers is pleased to host the
21* edition of the ICTON conference.

This is a great opportunity for our institution and the
city of Angers to be the showcase for such a scientific
event.

ICTON is a major international conference that relies
on the participation of highly qualified and renowned
researchers  from all over the  world.
We would like to thank you for choosing Angers and
also thank our colleagues for ensuring this event is a
_ success. It is through your daily hard work that
science can move forward.

On behalf of the University of Angers and its President, Mr. Robledo, I wish you a
very warm welcome in Angers as well as fruitful discussions.

Prof. Frangoise Grolleau

Vice-President international



Committees
Conference Chairs
Honorary Chair: Frangoise Grolleau

Conference Chair: Bouchta Sahraoui (University of Angers)
Conference Originator: Marian Marciniak (NIT)

Local Organizing committee

Chairman: Bouchta Sahraoui
Members:
Régis Barillé
Marc Sallé

Frangois Sanchez
Abdelkrim El Ghayoury
Dominique Guichaoua
Karolina Waszkowska
Anna Popczyk

International Organizing committee

Chairman: Marian Marciniak
Vice-chair: Marek Jaworski
Members:

Krzysztof Borzycki

Miroslaw Klinkowski
Dorota Marciniak
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Keynote Speakers
Professor Jean-Marie Lehn (Nobel laureate), ISIS, Université de Strasbourg, France

Perspectives in (

Jean-Marie Lehn is Professor at the University of
Strasbourg Institute for Advanced Study (USIAS),
Emeritus Professor at the University of Strasbourg, and
Honorary Professor at the College de France in Paris. In
1968, he achieved the synthesis of cage-like molecules
(cryptands) containing a cavity (crypt) into which another
entity, molecule or ion of specific nature, can be lodged,
forming a cryptate. This work expanded into the
investigation of the chemical basis of “molecular
recognition” (the way in which a receptor molecule
recognizes and selectively binds a substrate), which plays
a fundamental role in biological processes. Over the years
these studies led to the definition of a new field of
chemistry, which he called “supramolecular chemistry”. It deals with the complex
entities formed by the association of two or more chemical species held together
by intermolecular forces.

In 1987, Jean Marie Lehn was awarded the ! Prize in Chet , together
with Donald Cram and Charles J. Pedersen. Professor Lehn s work developed into
the chemistry of self-organisation processes, based on the design of
"programmed" chemical systems that undergo spontaneous assembly of suitable
components into well-defined supramolecular species, directed by the
supramolecular processing of molecular information. More recently, the
implementation of dynamic features and of selection led to the development of
“constitutional dynamic chemistry”, concerning entities able to undergo
reorganization in response to external stimuli, thus pointing to the emergence of
an “adaptive and evolutive chemistry”. Professor Lehn founded the Institute of
Supramolecular Science and Engineering (151%) in Strasbourg in 2002. He has
been involved in a large number of public and private boards and committees and
also participated in several start-up companies. As president of the non-
governmental International Organization for Chemical Sciences in Development
(/OCD), he aims, together with a group of dedicated colleagues, to contribute to
helping chemists in developing countries. He is the author of over 1000 scientific
publications and two books, and member of many academies and institutions. He
has received numerous international honors and awards, among them Officer of
the French National Order of Merit (1993), Grand Officer of the French Legion of
Honour (2014), Osterreichisches Ehrenzeichen fir Wissenschaft und Kunst,
(Austrian Decoration for Science and Art -first class, 2001) and the Grosses
Verdienstkreuz mit Stern der Bundesrepublik Deutschland (Knight Commander's
Cross of the Order of Merit of the Federal Republic of Germany - 2009).




Professor Gaetano Assanto, University Roma Tre, Italy

G. Assanto completed in 1986 his PhD in Electrical and
Computer Engineering, awarded by the ltalian Ministry of
~ Education after studies at the Universities of Palermo, lowa
_ and Arizona (USA). Till June 1988 he was Researcher at the
Center for Electronic Research in Sicily, then Research
Associate with the Optical Sciences Center at the University
of Arizona, Senior Research Scientist with the Center for
Research in Electro Optics and Lasers (University of Central
Florida). In 1992 he became Associate Professor at the
University “Roma Tre”, where established the Nonlinear
Optics and OptoElectronics Lab (NooEL) and qualified in
1999 for a Full Professorship in Electronics.
Gaetano Assanto is an OSA and IEEE (Photonics) Fellow; a
member of the Polish Photonics Society, the Association of Novel Optical Material and
Applications, the Italian Society for Optics and Photonics, the ltalian Association for
Electric Technology, the Italian Institute for Nuclear Physics, the (Italian) Interuniversity
Consortium for the Structure of Matter, the Italian Society for Liquid Crystals, the
European Optical Society and the European Physical Society. He was 2009-2011 |IEEE
Distinguished Lecturer (Photonics Society), Zeiss Professor at Universitat Friedrich
Schiller (Germany), Honorary Professor at the University of Wollongong (Australia),
Visiting Professor at Université de Nice (Sophia Antipolis) and INLN-CNRS (France),
Universidad Nacional Autonoma de Mexico, Technical University of Warsaw (Poland),
Universidad de Vigo (Spain), King Abdullah University of Science and Technology
(Saudi Arabia), Australian National University, Texas A&M University in Qatar, 2014-
2018 Finland Distinguished Professor at Tampere University of Technology.
He serves or has served the editorial boards of OSA and IEEE, MDP| Materials, Laser
Physics Review, Trends in Applied Sciences Research, Research Letters in Optics, Int.
J. of Optics, J. Nonl. Opt. Phys. & Materials, Scientific Reports, IOP J. Optics.

Professor Isabelle Ledoux-Rak, Ecole Normale Supérieure Paris-Saclay, FR

Isabelle Ledoux-Rak is currently appointed as Professor at Ecole
Normale Supérieure de Cachan and Head of the LPQM (Molecular
and Quantum Photonics Laboratory) at Ecole Normale Supérieure
Paris-Saclay. Her current research interests include molecular and
material engineering for photonic applications, investigation of gold
nanoparticles for quadratic nonlinear optics and elaboration of
waveguide polymer devices for sensor applications. She was
recently awarded the 2015 Holweck medal from the Institute of
Physics for her pioneering contributions to our understanding of the
nonlinear optical properties of metal complexes, and demonstration
of optical amplification phenomena at telecom wavelengths in
polymer optical waveguides. She is the coordinator of the Erasmus Mundus Master
course: “Molecular nano- and biophotonics for telecommunications and biotechnologies”,
since September 2006.
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Professor Peter Cochrane OBE, Sentient Systems University of Suffollc UK

As a seasoned professional with over 40 years of hands
on management, technology and operational experience,
Peter has been involved in established companies at an
operational level, the creation and deployment of new
technologies, products and management systems, plus
the transformation of corporations, and the starting of
many new businesses. This has involved board level
responsibility in companies spanning £Bns to £Ms and an
individual budget up to £100M with a management

loading in excess of 1000 people. '

Sl : Peter's BT career saw a progression from a linesman to
H&D engineer before becaming Head of Research and then CTO. With a 1000
strong team engaged in studies spanning optical fiber, fixed and mobile networks,
Peter reported direct to the main board and was responsible for developments
that would support future IP, eCommerce, eRetail, eLogistics and many other new
businesses. Peter's PhD was pivotal in BT deciding to go all-digital and all-optical
in the 1970’s, and he played a key role in a downsizing of BT from 242,000 to
110,000 people in the early 1990s.

As a consultant and university professor, Peter has also been employed in the
defence, logistics, travel, retail, energy, healthcare, transport, pharma, and
consulting sectors as an advisor, board member, and manager with
responsibilities for strategy and operations with budget responsibilities up to £1bn.
As an investor and entrepreneur Peter has also engaged in the founding of new
companies, investment and the management of growth leading to market
success.

He was appointed as the UK's first Prof for the Public Understanding of Science &
Technology @ Bristol in 1998. A graduate of Nottingham Trent and Essex
Universities, Peter has received notable recognition with the Queen’s Award for
Innovation & Export in 1990 and Honorary Doctorates from Essex, Robert
Gordon, Stafford, Nottingham Trent and Brunel Universities. He was awarded an
OBE in 1999 for contributions to international communications.
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ICTON 2019 Programme

Tuesday, July 8

1300 Registration

14:30 Opening Ceremony (14:30 - 14:50) Amphi D
PLENARY | Ghair: Leonid Kazovaky (14:50 - 16:10) Amphi D
Coffes broak (16:10— 16:40)

JCTOMN | Chair: Marian Marciniak (16:40 - 18:00) Amphi D
18:00 - 20:00 at the

Soiences 2 B

Lavaisior 48045 Angers - Batment L}

Wednesday, July 10
&H Registration
PLENARY Il Ghair: Jean-Luc Fillaut {8:30 - 9:00)

Track 1 - Hall LOO1 Track 2 - Hall L2 Track 3 - Hall LO03 Track 4 = Hall LOO4
WCTON I {9:10-11:08) OWW 1 {5:10-11:10) BigheO | (3110-11:10) SWP | {9:10-10:50)
Chair: Andrea Furmagahi Chair: Mike Wolf Chair: Luis Velasco  Crav. Ganapsthl Subramsnla

Track § - Hall LO0S
QComm | (3:10-10:50)  N. Glasses | (8:10-11:10)  MOON 1 (8:10-10:50)
Chair: Armando Pinto  Chair: Wilfried Blanc i

Track 6 - Hall LOOE Track 7 = Hall LDOT

Chair; Vittorio Curri

Coffes braak (11:0511:30) Coffee break {11:10-11:30) Coff (1110114000
ICTON I {11:30-12:50) OWW I {11:30-13:20) BigheD I {11:40-13:20)

1120) Coffee

(10501 1:20)  Coffes
SWP Il {11:20-13:20)  QComm B (11220-12:55) N. Glasses | (11:30-12,60)  MOON il {11:20-12:00)
Chair: Oksana Krupka  Chair: Vicente Martin i Chair: Vitterio Curri

11:30) Coffes break (10:50-11:20)

Chair Jean-Luc Adam r

Track 1 - Hall LOOT Track 2 - Hall LO02 Track 3 = Hall L003 Track 4 ~ Hall LOO4 Track 5 - Hall LDDS Track 6 - Hall LO0G
Lunch break (12:5014:20)  Lunch break {13:20-14:40)  Lunch break {13:20-1450)  Lunch break (13:20-14:50)  Lunch break (12:55-1420)  Lunch break (12:50-14:30)
ICTON IV {14:20-16:15) FIWINSG (14:40-16:40) BigheD Nl {14:50-16:40) SWP I {14:50-16:30) QComm Ml {14:20-16:20} N, Glasses Il (14:30-16:30)
Chair: Kambiz Jamshidi Chair: Glovanni Serafino Chair: Alba Pérez Vela Chair Anna Zewadzka Chair: Alberto Porzio Chair: Elena Romanava
Cotfse break (16:15-16:45)  CoMee break (16:40-17:00)  Coffee break (16:40-17:10)  Coffee break (16:30-17:00)  Coffes break (16:20-16:50)  Coffes braak {16:30-16:50)
ICTON V (16:45-18:40) RONEXT 1 {17:00-18:40) CTE 1 {17:10-18:30) EWP IV (17:00-18:40) QComm IV {16:50-18:30) ESPC | (16:50-18:50)
Ciair: Jan Latal Chair: Lena Wosinska Chair: Kira Kasteil Chalr: Konstantinoa M Chair: Virginia O°Auria Chair: Stawormir Sujeck!
19:45 — 23:00 Diner and concert at “Grenier St Jean" (Place du Terire Saint Laurenl 45000 Angers)
Thursday, July 11
JCTON VI {8:30-10:30) SGT | (8:30-10:30) CTS II {8:30-9:45) SWP V (8:30-9:50) QComm V (B:30-10:10) ESPC Il (8:30-10:0)
ndre Pahl - Chair: Kira Kastell - Matthieu Chair: Nuno Sitva Chair: Crinm Cojocaru
Coffoe broak (10:30-11:00)  Coffos break {10:30-11:00)  Coffes break (9:45-10:15)  Coffes break (350 -10:20)  Coffes break (10:10-10:40)  Coffee break (10:30-11:00)
ACCESS | {11:00-12:35) SGT 11 (19:00-12:55) Flax-ON | {(10:15-12:15) SWE VI (10:20-12:20) QComm VI (10:40-12:15) N, Glasses IV (11:00-12:40)
Chair: Josep Prat Chair: Lena Wosinska Chair: Armando Pinto Chair: Jarosiaw Myiwiec Chiair; Nelsan Muga Chair: Rainhard Caspary
Lunch break (12:35-14:00)  Lunch break (12.55-14:20)  Lunch break (12:15-13:45)  Lunch break (12:20-13.50)  Lunch break (1215-14:00)  Lunch break (12:40-14:10)
POSTER Session 1 {13:30-15:30}
ACCESS Il {14:00-15:50) OPhot | {14:20-16:00) Flox-ON Il {13:45-15:40) WP VI (13:50-15:40) NAGN | {14:00-16:00) Fibre Lasers | (14:10-15:10)
Chair: Erpesto Ciaramelia Chair: Marco Liscidini Chair: Paulo Monteiro Chair: Cid ds Aratijo Chair: Gerardo Castaidn Chair: Pavel Peterka

Coffee break (15:50-18:20)  Coffee break (16:00-16:30)  Coffee break {16:40-16:10)  Colffee break (15:40-16:10)

Caffee break (16:00-16:30) Coffee braak (15:10 -15:40)

MARS (16:20-18:20) GOC | (16:30-17:45) DAGINT (16:10-18:05) SWP VI (16:10-18:10) NAON N (16:30-18:10) Fibre Lasers Il (15:40-16:40)
ir: Mirostaw Kiinkowski Chair: Luca Valcarenghl Chair. Jaroslaw Turklawicz  Chair: Andrel Lavrinenko Chair: Macief Dems Chair: Frangois Sanchez
19:45 - 2300 Diner and concert at “Grenler St Jean” (Placa du Terre Saint Lauren 49000 Angars)
Friday, July 12
MWP | (8:30-9:45) GOC I {8:30-9:30) DCH | (8:30-8:50) SWP I (8:30-10:30) NAON HI (8:30-8:45) LFSRS | 8:30-10:10}
Chair: Tibor Berceli Chair; Carmen Mas Chair: Lena Chaur: YUY Chair: Ana Quirce Chair: Shi-Wei Chu
Coffee break (9:45-10:15) Coffes broak (3:30-10.:00) Colles break (9:50 -10:20) Coffes break {10:30-11:00) Coffes break (5:45-10:15) Caffee break (10:10-10:40)
MWP Il (10:15-11:55) QPhot 1 (10:00-11:40) DCN I (10:20-11:45) SWP X (11:00-12:30) PICAW | (10;15-11:55) LFSRS H (10:40-11:40)
Chair Stavros lezekis! Chair: Daryl Baggs Chair: Ken-ichi Sal Chair: Abdel El Abed Chair: Sytwester Latkowski Chair: Vesily Astratoy
Lunch break (11:55-13:30) Lurich break (11:40-12:10)  Lunch break (11:45-13:15) Lunch break (12:30-14:00) Lunch break (11:55-13:20)  Lunch break {11:40-13:30)
POSTER Session Il {13:30-15:30)
MWP Il (13:30-14:50) QSCIo5E (12:10-15.05) MALOC {13:15:15:30) HOAT (14:00-15:20} PICAW i (13:20-15:15) LFSAS Il {13:30-14:50)
Chair: Robert A S S Chair: Luis Velasco Chair- Mingming Tan Chair: John Donegan Chair: Vahagn Mihitaryan
Coffes braak (14:50-15:20)  Coffee break (15:05-15:30) Coffee break (15:30-16:00)  Coffee break (15:20-15:50)  Coffee break (15:15-15:45)  Coffes braak {14:50-15:20)
TH2P | (15:20-17:000 GOWN (15:30-16:45) NetOreh (16:00-16:55) NOA I {15:50-17:10) PICAW 1N {15:45-17:35) OMT | {15:20-17:15)
ir = Ghair: Carm Chair: Ivan Djordjevie Chair: Paws! Rosa Chair Luelo Andreani ir: Georges Boudebs
19:45 — 25:00 Gala Dinner at “Centre de Congrés d*Angers* (33 Boulavard Camat, 45100 Angors)
Saturday, July 13
THz 1 {8:30-9:45) RONEXT Il (8:30-2:50) WADR | (8:30-9:40) FAM | (8:30-9:50) PICAW IV (8:30-9:50) OMT 1 {8:30-9:50)
Chair: Andreas Stahr Chair: Carlos Nataline - Hélio Waldman it Hegnaa EI Chair: Pater Horak iv. George Stanciu
Break {2:45-10:00) Break (5:40-9:50) Broak |9:50-10:00) Break (9:50-10:00} Break {3:50-10:00)
SDM-WDM {10:00-11:20) WADR I (9:50-11:20) FAM N (10:00-11:35) PICAW V (10:00-11:35) OMT 1N {10:00-11:15)
Chair: Marian Marciniak Chair: Jaume Comellas Chair; Trevor Benson Chair: Shumin Wang Chair: Frau

Coffes break (11:20-12:00) Coffes break (11:20-12:00)  Coffee break (11:35-12:00)
PLENARY Wl Chair: fsabeile Ledoux-Rak and Bouchta Sahracui {12:00 = 12:40) Amphi D

Coffes break (11:35:12:00)  Coffes break (11:1

A200)

Closing and of ICTON 2020 (12:40 ~ 12:00} Amphi O

Lunch 13:00

Symbol  Session fitle Symbel  Seasion title

5GT 5™ Workshop on 56 Transport Natworks MWP 9" Special Session on Microwave Fhotonics

ACCESS 11" Workshop on Broadband Access M. Glasses 14 Special Session on Novel Glassas for Photonic Dovices
AFLaser 1% Conferance on Advanced Fibre Lasers and Coherent Sources NAON 147 P for All-Oplicat i P

BigheD &7 Workshop on Big Data Analytics and Network Optimization MetOrch 4T Workshop on Multi-Layer Natwork Orehestration

cTS 10" p on G scation in T lon Systems NOA 3 Workshog on Novel Oplical Amplifiars

DACINT 5" on for Data Center oMT el on Optical

DCN 5™ Waorkshop on Datacenter Networks OSC105G 19 Werkshop on Irtegration of Optical and Sat. Comm. Systems inte 56 Edge Notworks
ESPC 18" Europaan Symposium on Pholonic Crystals oww 157 Optical Wirsless Warkshop

FIWINGG 4™ Warkshop an Fiber-Wirelass Network Technologies and Archilectures lowards 56 PAM 14" Special Session on Photonic Aloms & Moleculess

Flex-ON 3™ Waorkshop on Flexitie and High-Capacity Oplical Networks PICAW 15 Photomic Comp & hop

GOC 9" Workshop on Graan Optical Communications. QPhot 4% Workshop on Quantum Photanica

GOWN  16™ (iobal Optical & Wirsless Netwarking Seminar FONEXT 157 Reliability Issues in Mext Generation Optical Networks Workshop
LFSAs 3" Label-Frae Supe and Sensing SOM-WOM 37 Workshop on High Capacity SDM-WDM Optical Networking
MALOC 15t Waorkshop on Maching Leaming lor Optical Communications swP 11" Sub-Wavelanglh Photonics Conlerence

MARS 14" Special 5 Marked in i THZP 1% DFG MARIE workahop on THz Photonics

MOON 1% Workshop on Multi-band Open Optical Netwarks WADR 18" Workshop on All-Optical Routing
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Tuesday, July 9

13:00 Registration

14:30 Opening Ceremony (14:30 - 14:50 Tuesday, July 9) Amphi D
PLENARY | Chair: Leonid Kazovsky (14:50 - 16:10 Tuesday, July 9) Amphi D

14:50 Tu.A.1 Spatial optical solitons in nematic liquid crystals: En-route to photonics (Invited)
G. Assanito

15:30 Tu.A.2 Networks for an infinite service future (Invited)

P. Cochrane and M. Abdel-Maguid

Coffee break (16:10 - 16:40)

ICTON | Chair: Marian Marciniak (16:40 - 18:00 Tuesday, July 9) Amphi D

16:40 Tu.B.1 Nano 1 and pl ic nano-antennas based devices for pt i ing and data handling applications {
M. Cohen, Y. Abulafia, R. Shavit, A. Rudnitsky, S. Agdarov, and Z. Zalevsky

17:00 T11.B.2 Silicon photonics for coherent terahertz generation and detection (Invited) W. Freude, T. Harter, 8. Mughibrandt, S. Ummathala,
5. Nellen, L. Hahn, S. Randel, and C. Koos

17:20 Tu.B.3 Reconfigurable radio-over-fibre rks for interf; itigation in linear cell radars (lnvited) T. Kawanishi, T. Miura, and

K. Inagaki

17:40 Tu.B.4 Label free super-resoived nanoscopy: PALM-like, STED-like and hybrid AFMINSOM (Invited) A. Karsenty, A. Chelly, M. Sinvani,
H. Pinhas, O. Wagner, Y. Danan, and Z, Zalevsky

18:00 — 20:00 Weleome Reception at the conference venue (UFR Sciences 2 Boulevard Lavoisier 49045 Angers — Batiment L)
Wednesday, July 10

8:00 Registration

PLENARY Il Chair: Jean-Luc Fillaut (8:30 — 8:00 Wednesday, July 10)

8:30 We.A Nanoparticles for quadratic nonlinear optics: From dielectric to (Invited)

1. Ledoux-Rak

Saturday, July 13

PLENARY Ill Chair; Isabelle Ledoux-Rak and Bouchta Sahraoui (12:00 - 12:40 Saturday, July 13) Amphi D

12:00 5a.C Perspectives in chemistry: Molecul lecular — Adaptive chemistry (Invited)
Protessor Jean-Marie Lehn, Nobel Prize Launsare in Chemfsw

Closing C y and Annc of ICTON 2020 (12:40 - 13:00 Saturday, July 13) Amphi D
Lunch 13:00

Track 1 - Hall L0O1

ICTON Il Chair: Andrea Fumagalli (9:10-11:05 Wednesday, July 10)
9:10 We B1.1 A comparative analysis of data models for optical transport natworks (Invited)
A, Farrel and D. King
9:30 We B1 2 Interoperability issues in optical transport networks (Invited)
L. Alahdab, C. Ware, E. Le Rouzic, J. Meuric, and A. Triki
@50 We.E1.3 Bulk data transter with store-and-forward in wide area networks (Invited)
Weigiang Sun, Shengnan Yue, Qian Liu, Xiao Lin, and Weisheng Hu

10:10 We.B1.4 A survey of neural network applications in fiber nonlinearity mitigation (Invited)
C. G A. Triki, E. Pi in, and Y. Jaouén
10:30 We.B 1.5 Regular perturbation for the weak-dispersion regime (Invited)

V., Oliari, E. Agrell, and A. Alvarado
10:50 We B1.6 Eigenvalue trajectories in multispan soliton transmission systems under lumped and distributed amplification
B. Leible and N. Hanik

Coffee break (11:05-11:30)
ICTON Il Chair: Rui Lin (11:30-12:50 Wednesday, July 10)
11:30 We.C1.1 SDN-anabled adaptive modulation and coding in hybrid C-RANs (Invited)
Mingwei Yang, H. Rastegarfar, and . B. Djordfevi
11:50 We C1.2 Low-cost/ipower coherent transceivers for intra-datacenter interconnections and 5G fronthaul links (invited)
1. Tomkos, A. Tolmachev, A. Agmon, M. Maltsin, T. Nikas, and M. Nazarathy

12:10 We.C1.3 A coherent iver for analog-over-fiber syst based on feed-forward carrier-recovery (fnvited)
M. Presi, M. Rannello, and E. Ciaramella
12:30 We C1.4 Adaptive optical ission syst ploying multidimensional modulation (Invited)

S, Ohlendorf, T. Wettlin, S. Pachnicke, and W, A i
ICTON IV Chair; Kambiz Jamshidi (14:20-16:15 Wednesday, July 10)
14:20 We.11.1 Movel real time DC bias monitoring technique for single polarisation quad-drive 1Q modulator (fnvited)
N. Canas-Estrada and F. C. Garcia Gunning
14:40 We [1.2 On the use of SOA-based tunable dispersion compensator in ultrafast incoherent fiber-optic COMA systems under temperature
variation {Invited)
Wing C. Kwong, 5. Seyedzadeh, |. Glesk, and Guu-Chang Yang
15:00 We. D13 Opmal power budget enhancemant in 50 Gb/s IM-DD PONs with NOMA CAP modulation and SOA-based amplification
8. 5 , J. M. Delg J. A, Altabds, S. Spadaro, S, Shinada, H. Furukawa, J. J. Vegas Olmos, J. A. Ldzaro, and N. Wada
15:15 We.D1.4 J\ssessrnent of the combined effect of laser phase noise and intercore crosstalk on the outage probability of DD OOK systems
J. L. Rebola, T. M. F. Alves, and A, V. T. Cartaxo
15:30 We.D1.5 Propagation effects in mixed 10G-100G dispersion managed optical links
E. Virgiliito, A. Castoldi, A. D'Amico, 5. Strauflu, 5. Abrate, R. Pastorelli, and V. Curri
15:45 We 1.6 High-guality 10 and 20 GHz repetition rate optical sources based on the spectral phase tailoring of a temporal sinusoidal phase
modulation
U. Andral, B. Kibler, K. Hammani, J. Fatome, and C. Finot
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16:00 We.[11.7 Real-DFT based DCO-OFDM and ACO-OFDM for optical communications systems
A. G. A. Gallo, A. M. Abdelaziz, M. Alghoniemy, and H. M. H. Shalaby

Coffee break (16:15-16:45)
ICTON V Chair: Jan Latal (16:45-18:40 Wednesday, July 10)
16:45 We.E1.1 Application of seven core fiber-based sensor on torsion angle measurement and vital signs monitoring (Invited)
Changyuan Yu, Fengze Tan, Zhengyong Liu, Shuyang Chen, and Zhenyu Huang
17: 05 We.E1.2 A review on the appllcatwns and challenges of active silicon ring resonators (Invited)
M. C. N A pu, S. Dev, 5. Sabouri, R. Hamerly DGray.CRogersDHeydan,andHMabuchr

17:25 We

2 Generation of optical combs based on intensity electro-optic modulators using a dith | evolution algorithm (A d)
G. F. I. Pendiuk, P. de Tarso Neves Jr., and A. de Aimeida Prado Pohl
17:45 We.E 1.4 POF application to buildi ilation sy I FaraH s t (Invited)
C. Stoichita, A. Marchewka, and D. Eap ¥
18:05 We.E 1.5 Underwater optical network for remote ing applications in fluvial envirc (Invited)
A. Ramirez, M. Morant, and A. Liorente
18:25 We. £ 1.6 Si and Si-rich silicon-nitride waveguides for optical transmissions and nonlinear applications around 2 pm

M. Lamy, C. Finot, C. Lacava, G. Roelkens, B. Kuyken, A. Parmiaux, G. Millot, P. Petropoulos, and K. Hi
ICTON VI Chair: Alexandre Pohl (8:30-10:30 Thursday, July 11)

8:30 Th.A1.1 The laser linewidth — Fairy tales and physical evidence (lnvited)

M. Polinau |

8:50 Th.A1.2 Non-Hermitian broad aperture semiconductor lasers based on PT-symmetry (Invited)

M. Botey, W. W. Ahmed, J. Medina, R. Herrero, and K. Staliunas

9:10 Th.A1.2 Complex dynamics of long cavity lasers (lnvited)

S. Slepneva, U. Gowda, A. Pimenov, A. G. Viadimirov, E. Viktorov, and G. Huyet

9:30 Th.A1.4 Titanium dioxide waveguides for supercontinuum generation and optical transmissions in the near- and mid-infrared (Invited)

M. Lamy, C. Finat, L. Markey, J. Arocas, J. Fatome, B. Kibler, A. Dereux, J.-C. Weeber, and K, Hammani

9:50 Th.A1.5 Realtime measurements of ultrafast instabilities in nonlinear fiber optics: Recent advances (Invited)

J. M. Dudlay, P. Ryczkowski, M. Narhi, C. Billet, J.-M. Merolla, C. Lapre, F. Meng, P.-A. Lacourt, and G. Genty

10:10 Th.A1.6 Multidimensional shaping of spatictemporal waves in multimode nonlinear flbers fi'rrw.'sd)

S. Wabnitz, A. Niang, D. Modotto, A. Barthelemy, A. Tonello, V. Couderc, V. # A. Dy

K. Krupa, and G. Millot

M. Fabert, E. Deliancour,

Coffee break (10:30-11:00)
ACCESS | Chair: Josep Prat (11:00-12:35 Thursday, July 11)

11:00 Th.B21.1 Versatile metr 3 FTTH, prises, loT and 5G services (Invited)

J. Segarra, V. Sales, and J. Prat
11:20 Th.B1.2 Disruplive photonic Iechnolog&es for tha future sustainable high-capacity metro network (Invited)
A. Gatlo, P. Parolari, M. Rapisarda, C. Neumeyr, 5. Bhat, G. Delrosso, M. Svalulo Moreolo, J. M. Fabrega, L. Nadal, P. Boffi
11:40 Th.B1.2 Effect of filtering in dense WDM metro networks adopting VCSEL-based multi-Tt/s transmilters (Invited)
P. Parolari, A. Gatfo, M. Rapisarda, C. Neumeyr, M. Svaluto Moreolo, J. M. Fabrega, L. Nadal, and P. Boffi |
12:00 Th.B1.4 J\dvanced technologies for coherent access netwarks (Inwlad}
J. A. Altabas, D. | L G S , G. Silva Vald q hia, L. F. Suhr, O. Galiardo, A. Lopez, M. A. Losada,
J. Mateo, J. BevanseeJenst A. Lazaro, and I. Garces
12:10 Th.B1. 5 Demonstration of asymmatric wavelength selective switch based on LCoS SLM for optical access network
Hsi-Hsir Chou and Chia-Lun Chen
ACCESS Il Chair: Ernesto Claramella (14:00-15:50 Thursday, July 11)
14:00 Th.C 1.1 Adaptive coding and modulation for robust 50G PONs (Invited)
E. Chou and J. M. Kahn
14:20 Th.C1.2 Direct PSK-ASK modulation for coherent udWDM (Invited)
J. Prat, J. C. Velasquez, and J. Tabares
14:40 Th.C1.2 Towards 25+ Gbps/h IM-DD PON: NRZ, duobinary, PAM4, and DMT transmission and optical budget comparison (Invited)
A. Udalcovs, Lu Zhang, A. Djupsjébacka, Shilin Xiao, Jiajia Chen, S. Popov, and O. Ozolins
15:00 Th.C1 4 Physical-layer OF DM data encryption using chaotic QAM mapping (fnvited)
Xuelin Yang, A. Sultan, A. A. E. Hajomer, and Weisheng Hu
15:20 Th Optimization of OFDM parameters for 10-Gbps long reach coherent PONs
A. Ferraira, B. Dias, J. A. de Oliveira, A. Alves, J. D. Marconi, G. Campuzano, J. Pita, and I. Aldaya
15:35 Th.C1.6 Novel dynamic bandwidth and wavelength allocation algorithm for energy efficiency in TWDM-PON
S. Garg and A. Dixit

Coffee break (15:50-16:20) .
MARS Chair: Mirostaw Klinkowski (16:20-18:20 Thursday, July 11)
16:20 Th.[)1.1 Optimal dimensioning of the 5G optical fronthaulings for providing ultra-high bit rates in small-cell and femto-cell deployments

(Invited)
G. V. Arévalo and R. Gaudino
16:40 Th.D1.2 Multi-layer optimization k for optical transport ks with dynamic margin management (Invited) i

J. Pedro, D. Moniz, and J. Pires
17:00 Th.D1.2 Impact of vender selection on the total cost of ownership of intra-data centre networks (Invited)

R. Romero-Reyes, V. Vijayak Pai, 8. Sultana, and T. Bauschert

17:20 Th.D1.4 How optical-circuit/electrical-packet hybrid switching will create high perfi & and cost-effective data center networks
(Invited)

Ken-ichi Sato

17:40 Th.[)1.5 Severe cold weather is valuable to build Northeast China as the largest data and computing centre in China and in the world
{invited)

Shaomin Yan and Guang Wu

18:00 Th.01.6 Path planning of submarine cables (Invited)

Qing Wang, Zengfu Wang, Jun Guo, E. Tahchi, Xinyu Wang, B. Moran, and M. Zukerman
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MWP | Chafr: Tibor Berceli (8:30-3:45 Friday, July 12)

8:30 Fr.A1.1 Ad in mi photonic b forming for phased-array antennas (fnvited)
A. A. Minasian and Xiaoke Yi
B:50 Fr.A1.2 Microphotonics-based architecturas of mini-SAR payloads (lnvited)
M. N. Armenise, F. Dell'Olio, C. Ciminelli, C. Galeone, and G. Brunefti
9:10 Fr.A1.2 Distributed coherent radars enabled by fiber networks (Invited)
P. Ghelfi, L. Lembo, F. Scotti, G. Serafino, S, Maresca, and A. Bogoni
9:30 Fr.A1.4 A photonic beamforming network based on phase shifters for microwave wide-band applications
G. Serafino, B. Hussain, C. Porzi, M. Chiesa, V. Toccafondo, A. Bogoni, and P. Ghelfi

Coffee break (9:45-10:15)

MWP Il Chair: Stavros lezekiel (10:15-11:55 Friday, July 12}

10:15 Fr.B1.1 Radio-frequency signal generation using actively frequency stabilised monolithically integrated InP-based lasers (Invited)
8. Andreou, K. Williams, and E. Bente
10:35 Fr.B1.2 Analog radio over fiber links for future 5G radio access networks (Invited)
D. Perez-Galacho, D. Sartiano, and S. Sales
10:55 Fr.B1.3 Optically generated millimeter wave reflectometry signals approaches followed in the RETIOT project ({Invited)
M. C. R. Medeiros, P. Almeida, P. Lauréncio, and P, M. Monteiro
11:15 Fr.21.4 Compact millimeter-wave wireless link using photonic-based broadband transmitter and Schottky-based envelope detector

{Invited)}
R. Guzman, M. Ali, A. Zarzuelo, J. Cesar Cuello, and G. Carpintero

11:35 Fr.B1.5 SOA-MZ all-optical RoF signal mixing (Invited)
D. Kastritsis, K. E. Zoiros, T. Rampone, and A. Sharaiha

Lunch break (11:55-13:30)
MWP il Chair: Robert Minasian (13:30-14:50 Friday, July 12)
13:30 Fr.C1.1 On the use of mi photonics techniques for novel sensing applications (Invited)
D. Sartiano, J. Hervds, J. Madrigal, D. Pérez-Galacho, and S. Sales
13:50 Fr.C1.2 Integrated microphotonic smlching rnalnoes for flexible and broadband telecom satellite payloads (Invited)
C. Ciminelli, F. Delf'Olio, G. Bi tti, A. Di B and M. N. A

14:10 Fr.C1.2 Reconfigurable and optically transparent graphene-based devices (fnvited)
M. Grande, G. V. Bianco, F. Kashif, M. Scalora, G. Bruno, and A. D'Orazio

14:30 Fr.C1.4 Microwave phomnk: linear frequency networks (Invited)

G. Charalambous and 5. |

Coffee break (14:50-15:20)
THzP | Chairs: Guillermo Carpintero (15:20-17:00 Friday, July 12)

15:20 Fr.D1.1 Opincal generaunn of mmW and THz signals using PICs (Invited)
P. D. Lakst P.M. jah, D. G. Pascual, G. Jain, J. Braddel, P. Landais, and A. Kaszubowska-Anandarajah

15:40 Fr.01.2 Photonic integrated chips for millimeter-wave and THz beam steering antennas (Invited)
P. Lu, M. Steeg, T. Haddad, K. Neophytou, 5. Makhiouf, 5. Dilme, M. Grzeslo, V. RAymanov, and A. Stéhr

16:00 Fr.D1.2 New opportunities in quasi-optical ials ch terization in far infrared region (fnvited)

16:20 Fr.01 4 Terahertz modulation by Schottky junction in metal-semiconductor-metal microcavities :’Iuvitod)
G. Isit. G. Sinatkas, D. C. Zograf: , 8. Vasié, A Ferraro, R. Beccherelli, E. E. Kriezis, and M. B

16:40 Fr.01.5 Materials for nonlinear optics in the GHz- range ted)
A. Apostolakis and M. F. Persira
THzP Il Chair: Andreas Stéhr (B:30-9:45 Saturday, July 13)
2:30 Sa A1.1 Applications of terajet effect for terahertz photonics (Invited)
1. V. Minin and O. V. Minin
8:50 5a.A1.2 A semi-analylical approach for performance evaluation of RTD-based oscillators (Invited)
A. Nobrega, U. Duarte, T. Raddo, I. Glesk, A. Sanches, and M. Loiola
9:10 5a.A1.2 Compact and tunable room temperature THz source from guantum dot based ultrafast photoconductive antennae (&
E. U. Rafailov, T. Gric, A. detsky, and N. Bazi
9:30 Sa.A1 4 WH band heterodyne wireless system with 2.3 GHz intermediate frequency driven enturely I:n[ En\s In{Al)GaAs phnlmunduclors
A. de Jesus Fi Olvera, A. Morales, Yunfeng Dong, D. Konstantiou, S. Rommel, T. J , 1. Tafur A y, and
5. Preu

Break (9:45-10:00)
SDM-WDM Chair: Marian Marciniak (10:00-11:20 Saturday, July 13)
10:00 5a.61.1 Few-mode fiber true time delay lines (Invited)
8. Garcia, A. Guillem, and I. Gasulla
10:20 52.81.2 Scanning-based chromalic dispersion estimation in mode-multiplexed optical syst (Invited}
A. 5. B. Ospina, L. F. dos Santos, D. A. A. Mello, and F. M. Ferraira
10:40 Sa.81.3 Multi-granular optical networks based on SOM technologies (fnvited)
Y. Hirota, R. 8. Luis, H. Furukawa, and N. Wada
11:00 Sa.81 4 Pawer efficient fine spectral compression for high resolution optical quantization based on infensity-to-lambda conversion
nvited,
":":, ;gnis:}hd Y. Kaihori, and Y. Yamasaki

Coffee break (11:20-12:00)

Track 2 - Hall LO0O2
OWW | Chair: Mike Wolf (9:10-11:10 Wednesday, July 10)

9:10 We.B2.1 TOWS: Introducing optical wireless for lites (Invited)
E Ciaramella, G. Cossu, E. Ertunc, L. Gilli, A. Messa, M. Rannello, M. Presi, A. Sturniolo, F. Bresciani, and E. Pensa
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Ruder Boskovié Institute

Address: Bijenitka cesta 54, HR-10000 Zagreb, CROATIA | Tel: +385 1 4561 111 | Fax: +385 | 4680 084 | wwwiirb.hr

Jordi Sancho Parramon

Laboratory for Optics and Optical Thin Films
Division of Materials Physics

Ruder Boskovi¢ Institute

Bijenicka cesta 54
10000 Zagreb (Croatia)
Dr. Goran Isi¢
Institue of Physics
Pregrevica 118
11080 Belgrade. Serbia

Zagreb, August 2, 2021

Dear dr. Goran Isic,

It is my pleasure to welcome you to visit the Laboratory of Optics and Optical Thin Films of the Ruder Boskovi¢
Institute on August 12th and 13th and give an invited talk on "Nanometer thin photovoltaics based on plasmonically
enhanced van der Waals heterostructures” and present the ongoing work on the PV-Waals PROMIS project.

I believe that your talk will make a valuable contribution and that your visit will strengthen the on-going collaboration
between our institutions. We thank you for accepting this invitation and look forward to see you in Zagreb.

Sincerely,

Jordi Sancho Parramon
Head of Laboratory for Optics and Optical Thin Films

e-mail: info@irb.hr | Registration number: 080370289 | PIN: 6971%!002 | IBAN: HR6623600001101210403 | SWIFT: ZABAHR2X
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YHUBEP3UTET ¥ BEOI'PALY

Anpeca: Cryaenrcky tpr 1, 11000 beorpaz, PenyGnuka Cpbuja
Fen: 011 3207400; dake: 011 2638818; E-mail: officebuf@rect.bg.ac.rs
beorpaja, 06.07.2012.
bpoj: 06-613-19341/3-12
BM

Ha ocnopy unana 104. ctae 5. 3akona o Bucokom obOpazopawy (“CnymxOeHn
rnacuuk PC™, 6p. 76/05. 100/07-aytenTnuno tymauere u 97/08), unana 9. INpapuinnuka
0 [MpH3HaBamy CTPaHMX BHCOKOLWIKOACKUX wucnpasa (“I'nacHuk Yuupepsutera y
beorpaay™ Op. 129/06 u 145/08) u oanyke Komucuje YHuBep3uTeTa 3a npusHaBatbe
CTPaHWUX BUCOKOLIKONCKUX uenpasa Op. 00-613-19341/2-12, on 05.07.2012. roaune,
NOHOCHM

PEINIEWBE

[MPU3HAJE CE Bucokowkoncka ucnpasa School of Electronic and Electrical
Engineering, Yuusepsurer y Jluacey, Beanka Bpurannja, on 14.11.2011. roanue, na
kojem je Iopan (Muaopaa) Menh crekao ofpaszoparbe, Kao AHINIOMA TOKTOPCKHX
AKAICMCKHX CTYAHja (IOKTOpP HayKa — @IeKTPOTeXHHKa H pauynaperso, 180
ECIIB).

Obpasznoocermne

Yuusepsurery y beorpaay u Enextporexuuuxkom pakynrery obpatuo ce I'opan
(Munopan) Heuh, pohen 29.03.1982. roamne y CyGortuum, Penybnuxa CpbOuja,
3axTeBom 3a npusnasawbe auniuome School of Electronic and Electrical Engineering,
Yuusepsurer y Jluacy, Benuka bputanuja, Ha KojeM je HWMEHOBAHM CTEKao
o0pazoparbse.

Crpyunn opraun  dakyirera pasMOTpUIM Cy CBE ChMce npeaMera W
npenoxkuan Komuenju  YHUBEp3UTETA OHOLLIEHE OMIYKE KOjOM ce MnpeaMeTHa
AWIIOMA [IPU3HAJE Kao JMMJIOMA JOKTOPCKMX aKaJeMCKMX CTYAMja (IOKTOp HayKa —
CHCKTPOTEXHUKA W pauyHapCcTBO), WTO je Komucuja u npuxearua.

[MTOYKA O I[TPABHOM JIEKY:

OBo peleme je KOHaYHO y YNpaBHOM MOCTYIKY, Ma Ce MPOTHB Hhera MoxKe
MOKPEHYTH YNpaBHW Cnop Ko YnpasHor cyaa, y poky oa 30 gaHa oa jaHa npujema
petietba.
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GRB UNIVERZITETA
UNIVERZITET LEEDS
TITULA DOKTORA NAUKA

Kojom se potvrduje da je
GORAN ISIC

Stekao titulu Doktora nauka
g Na ovom Univerzitetu
Cetrnaestog dana novembra 2011

Logo Leeds
Zamenik rektora Sekretar Univerziteta
Potpis Potpis

I, the undersigned Permanent Sworn-to-the County Court Interpreter for English Language in Belgrade,
hereby confirm that the above translation written into English language and the original certificate written
into Serbian Language are identical in meaning. Belgrade, January 14"2012.

Appointed by

Decree No: 740-06-2/2000-04

Issued by the Ministry of Justice, Translated by:
Republic of Serbia, Belgrade Susana Andjelkovic, M.Sci.

Address: Glavna 24, Zemun,
Home no: (+381) 11 2194 773,
Mobile: (+381) 63 337 877

E-mail address: suzaandj@eunet.rs
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UNIVERZITET LEEDS

Dodatak diplomi i izjava

Ime: GORAN ISIC Titula: Doktor nauka
Datum rodenja: 29.03.1982 Klasifikacija: Pass

Broj identifikacije: 200189682 Datum doktoriranja: 14.11.2011
Broj HESA 0711242028401

Datum prijema: 01.10.2007

Datum zavrietka: 14.11.2011

Status pri napuStanju: Uspesan zavrietak

Naziv konatne teze: “Tranmsport elektrona u rezonatnim tunelskim strukturama sa spin-orbitalnom
interakcijom”.

Rezultati Nivo Krediti ECTS

Program prve godine doktorskih studija:
Elektronika i elektrotehnika 2007/08 (redovan student)

Program prve godine doktorskih studija:
Elektronika i elektrotehnika 2008/09 (redovan student)

Program prve godine doktorskih studija:
Elektronika i elektrotehnika 2009/10 (redovan student)

Program prve godine doktorskih studija:
Elektronika i elektrotehnika 2010/11 (prekovremeno, istraZivatke studije)

Kraj
Logo Leeds
Zamenik rektora Sekretar Univerziteta
Potpis Potpis

I, the undersigned Permanent Sworn-to-the County Court Interpreter for English Language in Belgrade,
hereby confirm that the above translation written into English language and the original certificate written
into Serbian Language are identical in meaning. Belgrade, January 14™2012.

Appointed by

Decree No: 740-06-2/2000-04

Issued by the Ministry of Justice, Translated by:
Republic of Serbia, Belgrade Susana Andjelkovic, M.Sci.

s
Address: Glavna 24, Zemun, Al Con

Home no: (+381) 11 2194 773,
Mobile: (+381) 63 337 877

E-mail address: suzaandj@eunet.rs
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The University of Leeds

DEGREE OF DOCTOR OF PHILOSOPHY

It is hereby certified that
Goran Isi¢

was admitted to the degree of Doctor of Philosophy

in this University

on the fourteenth day of November 2011

W’@ P Fo

VICE-CHANCELLOR UNIVERSITY SECRETARY
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THE UNIVERSITY OF LEEDS

Diploma Supplement and Statement

Name Goran Isi¢ Award: Doctor of Philosophy
Date of Birth 29-Mar-1982 Classification: Pass

Identification No 200289682 Date awarded: 14-Nov-2011

HESA No 0711242028401

Date of Admission  01-Oct-2007
Date of Leaving 14-Nov-2011
Status at Leaving  Successful Completion

Final Thesis Title:Electron transport in resonant tunnelling structures with spin-orbit interaction

Results Level Credits ECTS

Programme Year 1 PHP Electronic And Electrical Engineering 2007/08 (Full-time study)

Programme Year 2 PhD Electronic And Electrical Engineering 2008/09 (Full-time study)

Programme Year 3 PhD Electronic And Electrical Engineering 2009/10 (Full-time study)

Programme Year 4 PhD Electronic And Electrical Engineering 2010/11 (Overtime (Research) study)

End

m@ ‘ P B

Vice-Chancellor University Secretary

Page 1 of 1 200289682 Goran Isi¢ Date produced: 01-Dec-2011
109



THE UNIVERSITY OF LEEDS

D.ipl-o'fnﬁ Su.p-;plement and Staterrilent?

i

Interpretation of Statement Information for Postgraduate Research Degrees

The information given overleaf is provided by the University*, under the terms of the Data Protection Act 1998, from its student
records system as the academic and identifying personal information recorded for the student named. When issued with an
appended General Description of the Arrangements and Requirements for Postgraduate Research Degrees at The University of
Leeds it comprises a Diploma Supplement and Statement. The Diploma Supplement is a European initiative designed to provide
a description of the nature, level, context, content and status of the studies pursued and successfully completed by the
individual named on a formal Higher Education degree or award certificate. The General Description provided by the University
includes the information given in the national Description of Higher Education in England, Wales and Northern Ireland provided
by the National Recognition Information Centre for the United Kingdom (UK NARIC). '

The University issues its full Diploma Supplement and Statement solely to students who commenced study in or after the
academic year 2003-04 and who have completed the requirements for the award of one of its research degrees. The statement
information alone is provided to students who either

a) are currently pursuing study and research leading to a research degree of this University and who have not yet
completed the requirements for an award, or
b) have undertaken postgraduate studies and research in the University which did not lead to the award of a research

degree or other postgraduate qualification by the University.

The University's programmes leading to the award of a named research degree comprise study and research of an approved
subject within an academic or professional discipline which culminate in the presentation of a thesis for examination, and the
defence of that thesis, through oral examination. The thesis and performance in the oral examination is assessed on a pass/fail
basis. The degree of Master of Philosophy, or a Masters [MA, MEd, MSc, MSc(Eng) or MDS) Degree by research may be
awarded with distinction where the candidate's work is of exceptional merit. The degree of Doctor of Medicine may be awarded
with distinction or with commendation to candidates who commenced study and research before September 2007.

The requirements for study and research in each 'programme year' and the requirements and learning outcomes to be achieved
for the award of a research degree are laid down in the individual programme of study published in the University's Ordinances
and Regulations and Programmes of Study for Research Degrees published at http://www.leeds.ac.uk/calendar/ordinances.htm
and/or http://www.leeds.ac.uk/rsa

Individual programmes of study and research may also include generic research training and/or the study of taught modules. A
taught module is a self-contained unit of teaching, learning and assessment. Each module has a credit weighting which depends
upon the proportion of their time that students are expected to devote to the module. Modules are assigned levels - levels 0, 1,
2 or 3 for modules with learning outcomes associated with the University's First Degree and Other Undergraduate programmes;
level M for modules with learning outcomes associated with the University's Taught Postgraduate programmes.

For Postgraduate Research Degree Awards: a 'programme year' is defined as the study and research a full-time student is
required to complete in one calendar year which is equivalent to a total of at least 180 credits (90 ECTS credits). The appropriate
credits are awarded for the successful completion of individual taught modules. When the full programme of study and research
required for the award of a research degree is successfully completed a total of at least 180 credits (90 ECTS) is awarded for each
programme year which includes any credits awarded for the completion of any individual modules which may be included in that
programme.

Students studying on a part-time or interrupted full-time study basis complete each of the number of programme years required
by their programme of study and research over a longer period than full-time students.

Grading/Marking of Taught Modules

Numeric Scale

All numeric results on the statement information overleaf are shown in the University's 0-100 scale. All assessed work is marked
according to the achievement demonstrated by the student.

Non-Numeric Codes

The following non-numeric codes may appear on a student statement:

AB - signifies that the student was absent from the whole examination/failed to submit the totality of the assessed work
required for a module irrespective of whether this action was deliberate or not. If unredeemed on a further examination
allowed as a first attempt or on re-examination this code translates to 0 for award/classification purposes.

P- denotes a pass in a study abroad or work/clinical placement module which is being marked on a pass/fail basis.

F- denotes a fail in a study abroad or work/clinical placement module which is being marked on a pass/fail basis.

INC- denotes assessment incomplete

Minimum Pass Grade/Mark for Taught Modules
Unless otherwise stated the minimum pass grade for Postgraduate level M modules is 50 on the University's scale. The minimum
pass grade/mark for Undergraduate level 0, 1, 2 or 3 modules is 40 on the University's secale.

Re-Examination S

o

The maximum pass gradé/mark on re-examination is 50 for Postgraduate level M modules and 40 for Undergraduate level 0. 1.
2 or 3 modules.:

# or one of its accredited institutions
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PenyGnuka CpGuja J— 25 ..___"_1-‘!-'—_:01‘5—?“1-5
MUHHCTAPCTBO ITPOCBETE, PR LR e | Tiownor
HAYKE H TEXHOJIOUIKOI PA3BOJA | Feajea | 690 [AP%
Komucuja 3a cTHIamE HAYHHHEX 3BALA ey vos /4

Bpoj: 660-01-00006/367
28.02.2018. roaune
Beorpan

Ha ocnosy unana 22. cras 2. unana 70. cras 5. 38KOH& 0 HaYWHOMCTPAXKHBAMKO] ASHATHOCTH
("Caywbenn rnacuux Penybauke CpGuje”, 6poj 110/05, 50/06 ~ nenpaska, 18/10 u 112/15), unana 3.
cr. 1. u 3. » unana 40. [NpasuiHuka 0 NOCTYNKY, HAYHHY BPCAHOBAILA W KBAHTHTATHRHOM MCKA3HBAILY
HAYUHOMCTPaKMBAYKHX pesynrara umerpawusaua ("CaywGenn rnacumk PenyGnmke Cpbuje", Gpoj
24/16, 21/17 u 38/17) w 3axTesa Koju je noaHeo

Huciiuiayw 3a usuxy y Beozpady
KomucHja 3a cTuname Haydnux 38ama na ceinmim oapxanoj 28.02.2018. ronuse, aosena je
OJIYKY
O CTHIIABY HAYYHOTI 3BAIHA
Hp Nopan Hcuh

CTHYC HAYYHO 3Barbe
Buwu nayunu capadunux

y 06nacTH IPHPOJTHO-MATEMATHYKHX HayKa - (hu3nka
OB PA3TOXEHSBE
Huciauitiyi 3a usuxy y Beozpady
yrepauo je npeanor Gpoj 771/1 on 06.06.2017. romune va ceppmun Hayunor seha Mucruryra u

nofneo 3axres KoMucuju 3a cTHuame HayuHBX 38ama 6poj 816/1 ox 14.06.2017. rommue 3a foHomEHE
OJUTYKE O MCTTYIEHOCTH YCIIOBA 38 CTHUAE HAYYHOT 3parma Buwu nayunu capadnux.

Komucuja 3a CrHiame HAYYHHX 3Bama jeé N0 NPeTXoaHo Mpubas/LeHOM NOIHTHRHOM
MHILBeHY Maruusor sayuwor onbopa 3a (HIHKY Ha ceauuuu oapxano) 28.02.2018. rogume
paiMaTpaia 3axTes M YTBPAWIA JIa MMCHOBAHH HCHyihasa ycnose w3 unana 70, cras 5. 3akoHa o
nayusouctpaxusaukoj aenarnoctin ("Cnyxbenn raacuuk Penybnuke Cp6uje”, Gpoj 110/05, 50/06 ~
ucnpaska, 18/10 u 112/15), unana 3. cr. 1. n 3. n unana 40. [lpaBunuuka 0 NOCTYNKY, HAYHHY
BPEAHOBAKA W KBAHTHTATHBHOM MWCKA3WBAILY HAYYHOMCTPAMHBAMKHX pesyiarara MCTpaxUBava
("CayxGeun rnacuuk Penybnuxe CpGuje", 6poj 24/16, 21/17 u 38/17) 3a cruumme HayyHOr 38arka
Buwu naywnu capadnuk, na je opyMuia Kao y HIpeLH oBe OJUTYKE.

Jouowewem oBe ojnyKe HMEHOBAHH CTHYC CBA MPaBa KOja MY HA OCHOBY e 10 32KOHY
npunazajy.

OanyKy AOCTABUTH [0HOCHOLY 3aXTCBa, HMEHOBAHOM W apXHBH MumucTapcTsa npocsere,
HAYKE M TEXHOMOWIKOr pasBoja y beorpany.

s i~ 24

-I"pyjntmh \\ n lapaesuh
HAYHHH CABETHHK N
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