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HacTaBHOM Behy HHc"TyTa 3a dyH3IIKy Beorpaq

BeoapaH, 27. MapT 2026.

IIpenMeT:

Mojl6a 3a HOKpeTalLe nocTynKa 3a H36op y 3BaEbe BIImH HayqHH capaqHHK

MOJIEA

C    o63HpoM   Ha   HcllylbaBaM    KpllTepHjyMe    IIpor"caHe    oz|   cxpaHe    MHHHCTapcTBa   HayKe,
TexHOTlolHror pa3Boja H HHOBal|Hja Peny6"Ke Cp6Hje 3a 3Balbe BHIIm HayqHH capaHHHK, MojlHM
Hay`IIIo Behe HHc"TyTa 3a ¢H3HKy y Beoxpany ;|a IIOKpeHe nocTyllaK 3a Moj H36op y HaBez|eHo
3BaEbe.

y npHKory ;|OcTaBIbaM :

1.    MHmjbeELe pyKOBoz[Hol|a ]Ia6opaTopHje ca npe;|jloroM -IilaHOBa KOMHCHje 3a H36op y
HaBeHeHo 3BaELe;

2.    CTpyqHy 6Hoxpa¢Hjy;
3.   Hper]Ie;I HayqHe al("BHoc";
4.    EjleMeHTe 3a KBaj"TaTHBHy 11 KBaHTHTaTHBHy ol|eHy HayqHor ;|onpllHoca Ca ;|oKa3IIMa;
5.    CnHcaK H Kolmje o6jaBjbeHrmc paHOBa H ;|pyrllx ny6JIHKal|Hja;
6.   HOHa"e o HH"paHoc";
7.    KollHja pellleELa o IIpeTxoHOM H36opy y 3BaH,e;
8.    HoZ|aTHe IIPHJlore KojH ;|oKyMeHTyjy HaBo;|e.

c IIOIIITOBall,eM
`FOOLOurondir

Jto JaxpaHKa BacHTbeBHfi



H¥¥-FCTEITVT 3A ®H3HKy
HacTaBHOM Behy HHc"TyTa 3a dyH3HKy Beorpap

Beorpar, 27. MapT 2026.

IIpenMeT:

MIImjbelbe pyKOBoqHol|a jla6opaTopHje 3a 1136op qp JappaHKe BaclljbeBHh y 3BaH.e BIImll
HaytlHH capa;|IIIIK

HP Jar[paHKa BacHJbeBHh 3allocJleHa je y Jla6opaTopHjH 3a TeopHjcl(y onTHKy y oKBHpy I|eHTpa
3a ¢oTOHHKy,  Hal]HOHaTIHor I|eHxpa H3y3eTHHx  Bpez|Hoc"  HHC"TyTa 3a  dyH3HI(y  y  Beoxpazly.
IIieH   HCTpaxHBaqKII   pan   ycMepeH  je   Ha   ¢OpMHpalbe   allepHOHIItlHHx   ®OTOHCKHx   pemeTKH
KoPHIIIhelbeM He;|Hdyparyjyhllx 3paKa, Kao H  Ha IIcllHTHBaH>e dyeHOMeHa npocTHpall>a cBeTJloc"

y  TaKBHM  cxpyKTypaMa.  IIOce6Hy  IIaELELy  IIOcBenyje  pa3Bojy  HOBHx  IIPHCTylla  3a peaTIH3al|Hjy
HeypebeHIIx  ®oTOHCKlrx pemeTltH  H  IIpoyqaBalby  HojaBe  AHHepcoHOBe  jloKajlH3al|Hje  y  H,HMa.
Hopez[ Tora, 6aBH ce H3ytlaBalbeM e¢eKaTa IIpocTHpaELa cTpyKTyllpaHe cBeTjloc" pealm3oBaHe
IIOMohy     pa3Tmtlll"x     KJlaca     HeI|H®paryjyhllx     3paKa     (Be6epoBHx     H     BeceJloBHx)     y

®oTope®par"BHHM    KpllcTarllMa,     ca    I|HTbeM    KOHTpojlHcaHor    cTpyKTyHpall,a    OIITHtlKHx
MaTepHjaTla.

C  o63HpoM ;|a xp  BacHTbeBHh HcllyH,aBa cBe  IIpe;|BHbeHe  yc]IOBe  y  cK]IaHy ca HpaBHTIHHKOM  o
IIocTyllKy    BpeHHOBalba    H    KBaHTHTaTHBHor    HCKa3IIBaELa    HaytllloHCTpancHBaqKHx    pe3yTITaTa

MHHHCTapcTBa HayKe, TexHojlollll(or pa3Boja H HHOBal|Hja Peny6J"Ke Cp6IIje, carJlacaH caM ca
noKpeTaELeM nocTyHKa 3a H36op Hp JanpaHKe BaclljbeBHh y 3BaELe BIIIIm HayqHH capaHHHK.

3a  cacTaB   KOMHCHje   3a   H36op   xp   JanpaHlte   BaclljbeBHfi   y   3Balbe   BHIIm   HayqHH   capaHHHK
IIpepraxeM:

1.    ;|P HparaHa JOBIIfi CaBHfi, HaytlHH caBeTHHK, HHc"TyT 3a dyH3HKy y Beorpa;|y
2.    xp    J|ejaH    THMo"jeBHh,    Haytllm    caBeTHHK,    MHc"TyT    3a    My]ITHHHcl|HIIjlHHapHa

HCTpaxHBaELa yHHBep3HTeTa y Beoxpany
3.    xp J|ylllaH ApecHOBHh, HayqHH caBeTHH, HHc"TyT 3a dyH3HKy y Eeorpary.

cfefrodr
HP J|ylllaH ApceHOBIIfi

HaytlHH caBeTHHK

MHc"TyT 3a ¢H3HKy y Beoapany
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Complex optical systems such as deterministic aperiodic
Mathieu lattices are known to hinder light diffraction in a
manner comparable to randomized optical systems. We sys-
tematically incorporate randomness in our complex optical
system, measuring its relative contribution of randomness,
to understand the relationship between randomness and
complexity. We introduce an experimental method for the
realization of disordered aperiodic Mathieu lattices with
numerically controlled disorder degree. Added disorder
always enhances light transport. For lower disorder degrees,
we observe diffusive-like transport, and in the range of high-
est light transport, we detect Anderson localization. With
further increase of disorder degree, light transport is slowly
decreasing and localization length decreases indicating more
pronounced Anderson localization. Numerical investigation
at longer propagation distances indicates that the threshold
of Anderson localization detection is shifted to lower disor-
der degrees. © 2022 Optica Publishing Group

https://doi.org/10.1364/OL.445779

Localization of light has drawn considerable attention in many
areas of light–matter interaction owing to the evident potential
for the realization in disordered media [1–4]. In contrast, Ander-
son localization (AL) is a well-known effect in condensed-matter
physics, which predicts that electrons may become immobile in
a disordered crystal. This concept of waves in disordered media
has been subsequently transferred to many other areas, such as
matter waves, ultracold atoms, and light or sound waves [2].
Realizing that AL is a wave phenomenon relying on interfer-
ence, these concepts were extended to optics and photonics.
The AL of light has been successfully demonstrated in various
customized configurations, when the disorder degree (DD) is
increased [5–10]. In optically induced disordered photonic qua-
sicrystals with weak disorder, it is observed that weak disorder
enhances light transport. When increasing disorder finite-time,
diffusive-like transport appears, while a further increase of disor-
der leads first to coherent backscattering [11] and for the strong
disorder to AL. Thereby, the spatial extent of the probe beam
decreases and its central part of the log-plot intensity profile
displays an exponential decay [9,12,13].

In nature, perfect periodicity, in contrast to disorder or
aperiodicity, is not very often encountered. Deviation from peri-
odicity results in higher complexity. In optics, the properties of
various photonic quasicrystals and aperiodic systems have been
studied [13–18]. Considering localization characteristics, such
structures lie between periodic and random structures. Numer-
ous aperiodic and quasiperiodic photonic structures have been
realized artificially [19–21]. Non-diffracting beams, with propa-
gation invariant transverse intensity distributions, are applicable
in modern photonic research e.g. numerous two-dimensional
aperiodic photonic lattices have been optically induced in
photosensitive media using them [21–23]. Aperiodic lattices
contain non-uniform distances between the lattice sites with
non-homogeneous intensity depth distributions, and hence light
propagation crucially depends on the nature of the local envi-
ronment of the probe beam positions. In contrast that occurring
in periodic systems, light diffraction is hampered owing to the
aperiodicity [12,21,22,24]. Still, light localization in aperiodic
lattices is an unexplored area of research, especially in random-
ized aperiodic lattices. In our previous studies, we introduced
a method for the creation of various two-dimensional aperiodic
photonic structures by the interference of Mathieu beams, exper-
imentally realized in a single optical induction process in parallel
[23]. We showed that such obtained aperiodic Mathieu photonic
lattice (AML) hinders linear light expansion in comparison to
periodic lattice and supports nonlinear light localization[24].

In this Letter, we introduce a numerical method for control-
lable randomization of AMLs to investigate if they support
AL. We construct an experimental system for the realization
of disordered lattices by a single optical induction process in
parallel using a spatial light modulator (SLM) and numerically
precalculated disordered patterns with adjustable DDs. This
numerical method and experimental configuration, in compar-
ison to the previous one [5,12], enable us direct control of the
lattice DD and parallel optical induction of the corresponding
light intensity in the whole volume of the photorefractive
crystal.

Here, we investigate the light propagation in disordered AMLs
numerically and experimentally. We study the conditions for
light localization in such lattices as well as the effects of dis-
order during the propagation. For all DDs, we experimentally
obtain and numerically confirm disorder-enhanced transport in
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Interdimensional radial discrete diffraction in
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Abstract: We demonstrate transitional dimensionality of discrete diffraction in radial-elliptical
photonic lattices. Varying the order, characteristic structure size, and ellipticity of the Mathieu
beams used for the photonic lattices generation, we control the shape of discrete diffraction
distribution over the combination of the radial direction with the circular, elliptic, or hyperbolic.
We also investigate the transition from one-dimensional to two-dimensional discrete diffraction
by varying the input probe beam position. The most pronounced discrete diffraction is observed
along the crystal anisotropy direction.

© 2023 Optica Publishing Group under the terms of the Optica Open Access Publishing Agreement

1. Introduction

The ability to tailor and manipulate light in photonic lattices is an important topic of scientific
investigations and practical applications in optics [1]. Photonic lattices or arrays of evanescently
coupled waveguides are typical examples of structures where discrete effects and dynamics can
be investigated. Light focused into one waveguide that linearly propagates along the waveguide
array will tunnel to neighboring sites, exhibiting a characteristic diffraction pattern with the
intensity mainly focused in the outer lobes. This phenomenon, called the discrete diffraction
of light [2] was theoretically and experimentally observed in one-dimensional (1D) waveguide
arrays [3] and two-dimensional (2D) photonic lattices [4]. It is also investigated in aperiodic
photonic lattices [5–8] as well as in other systems, such as atomic photonic lattices [9–11].

The truncation of periodic photonic lattice causes an additional distortion in the periodicity
and results in the formation of optical surface states that are analogous to the surface states in
the electronic theory of periodic systems [12,13]. Optical self-trapped discrete surface waves -
surface solitons - have been demonstrated in 1D waveguide arrays [14,15] and in 2D photonic
lattices [16]. Physical systems with dimensionality crossover have attracted huge attention, for
example, the continuous transformation of photonic lattice from one dimension to two dimensions
[17]. In such systems, intermediate states can occur that do not exist in either 1D or 2D geometries.
For these structures, there are still open questions: How, when and why does a system cross over
from one to two dimensions?

Nondiffracting beams are convenient for the generation of 2D photonic lattices, since they
can retain propagation-invariant structure even under weak nonlinearity [18]. There are four
major nondiffracting beam families that are exact solutions of the Helmholtz equation in different
coordinate systems [19,20]: plane waves in Cartesian, Bessel beams in circular cylindrical
[21], Mathieu beams in elliptic cylindrical [22], and parabolic beams in parabolic cylindrical
coordinates [23]. We opt for Mathieu beams, since they are used for optical lattice-writing that
allows solitons or even elliptically shaped vortex solitons [24]. They are also used for the creation
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transverse invariant intensity distributions 
and continuously modulated phase dis-
tributions are suited. The class of nondif-
fracting beams has attracted considerable 
interest and features not only applications 
in optics, but also in solid state and atom 
physics.[7–11] A detailed understanding 
of their energy flows therefore is of high 
importance in many communities. How-
ever, the energy flow of continuously mod-
ulated nondiffracting beams withstands a 
direct observation because it is hidden for 
the case of linear propagation in homo-
geneous media. The transverse intensity 
distribution stays invariant and the energy 
flow is continuously redistributed.

Four nondiffracting beam families exist 
as solutions of the paraxial as well as the 
nonparaxial Helmholtz equation in dif-
ferent coordinate systems:[12–17] Discrete 
beams in Cartesian, Bessel beams[8] in 
spherical, Mathieu beams in elliptic, and 

Weber beams in parabolic coordinates. Among these diverse 
families, Mathieu beams[9,10,18,19] may be interpreted as a gener-
alized beam class, capable to interpolate between Cartesian and 
spherical coordinates. In contrast to parabolic Weber beams, 
their transverse spatial intensity distributions can form closed 
paths on ellipses, with spatially structured orbital angular 
momenta[6,20] showing periodic boundaries.

Mathieu beams are highly appealing to access fundamental 
physical effects in elliptical coordinates.[21] In several studies, 
they have been beneficially used for particle manipulation,[5] 
and served as lattice-writing light,[22–26] featuring the nonlinear 
propagation of (vortex) solitons in these previously linearly 
induced elliptic lattices. However, the self-action of Mathieu 
beams in nonlinear media was not investigated until now.

Scalar even and odd Mathieu beams exhibit only real-valued 
field distributions. Their transverse Poynting vector there-
fore vanishes. In contrast, the complex superposition of even 
and odd Mathieu beams leads to generalized elliptic Mathieu 
beams, showing outstanding continuously modulated spatial 
phase distributions, i.e., OAM.[5,6,20] Thus, for these beams a 
transverse energy flow is present. Until today, only a few works 
have addressed the energy flow in these complex spatially 
modulated beams with its unique OAM characteristics, e.g., 
using the OAM structure of Mathieu beams to transfer orbital 
angular momentum to particles that start to rotate.[5,6,20]

With this work, we present an approach to visualize the 
energy flow of light at the example of elliptic Mathieu beams. 
We demonstrate experimentally and numerically that the 

Exploiting the energy flow of light fields is an essential key to tailor complex 
optical multistate spin and orbital angular momentum (OAM) dynamics. 
With this work, the energy flow is identified and quantified by a novel 
approach that is based on the symmetry breaking induced by nonlinear 
light–matter interaction of OAM carrying beams at the example of Mathieu 
beams, showing transverse invariant intensity distributions. These complex 
scalar nondiffracting beams exhibit outstanding transverse energy flows on 
elliptic paths. Although their energy is continuously redistributed during 
linear propagation in homogeneous media, the beams stay nondiffracting. 
This approach to visualize the energy flow of light is based on the nonlinear 
self-action in a nonlinear crystal. By this, the sensitive equilibrium is per-
turbed and accumulation of rotating high-intensity spots is enabled. Intensity 
distributions on elliptic, chiral paths are demonstrated as a manifestation of 
the energy flow. Furthermore, the formation of corresponding refractive index 
modulations that may be implemented as chiral waveguides, is controlled via 
the beam power and structure size.

A. Zannotti, Prof. C. Denz
Institute of Applied Physics and Center for Nonlinear Science (CeNoS)
Westfälische Wilhelms-Universität Münster
48149 Münster, Germany
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Science Program
Texas A&M University at Qatar
P.O. Box 23874, Doha, Qatar

Chiral Photonic Structures

1. Introduction

The energy flow of light is determined by both, its spin angular 
momentum and its orbital angular momentum (OAM), and 
is generally described by the Poynting vector.[1] Controlling 
the spatial polarization and phase structure of light, the com-
bination of binary spin states and multistate orbital angular 
momentum dynamics is an essential key to further establish 
modern high-dimensional singular optics. These abilities ena-
bled breakthrough research in the areas of spatial polarization 
modulation,[2] classical entanglement,[3] high-density signal 
transmission,[4] or optical micromanipulation.[5,6]

In order to investigate two-dimensional energy flows in 
the transverse plane, in particular nondiffracting beams with 
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ABSTRACT

We investigate light propagation in a two-dimensional aperiodic refractive index lattice realized using the interference of multiple
Mathieu–Gauss beams. We demonstrate experimentally and numerically that such a lattice effectively hinders linear light expansion and
leads to light localization, compared to periodic photonic lattices in a photorefractive crystal. Most promisingly, we show that such an aperi-
odic lattice supports the nonlinear confinement of light in the form of soliton-like propagation that is robust with respect to changes in a
wide range of intensities.

Published under license by AIP Publishing. https://doi.org/10.1063/5.0013174

Diffraction is a fundamental feature of wave dynamics in any
branch of physics that involves waves: optics, acoustics, quantum
mechanics, etc. However, in many applications, propagation-invariant
transverse intensity distributions, referred to as nondiffracting beams,
are needed. Nondiffracting beams are exact solutions of the Helmholtz
equation, which exist in different coordinate systems:1 superposition
of plane waves in Cartesian, Bessel beams in circular cylindrical,2

Mathieu beams in elliptic cylindrical,3 and parabolic beams in para-
bolic cylindrical coordinates.4

The potential of nondiffracting structures is well recognized in
modern photonic research.5–9 Among them, the propagation of light
through tailored refractive index modulations optically fabricated in
photosensitive media by propagation-invariant intensity profiles
became the subject of extensive theoretical and experimental investiga-
tions since the resulting refractive index structure represents a pure 2D
material.10–14 This field of linear and nonlinear optics in photonic latti-
ces typically uses simple nondiffracting Cartesian beam configurations,
often hexagonal light structures, to modulate the refractive index since
this allows mimicking features of 2D graphene,15 its famous bandgap
structure,16 or its nonlinear light matter interaction, leading to spatial
soliton formation.17 In a few recent studies, solitons, elliptically shaped
vortex solitons, or even vortex necklaces are observed in optically
induced photonic lattices by nondiffracting Mathieu beams.12,18–20

Moreover, the superposition of this kind of elliptic nondiffracting beam
allows the formation of different aperiodic photonic structures.21

Although the physics of periodic photonic systems is of funda-
mental interest, deviation from periodicity is important as it leads to
higher complexity. One such deviation in optics results in the realiza-
tion of photonic quasicrystals,8 structures with a reduced degree of
order between periodic and disordered ones.

The localization of waves is an intriguing research subject
observed in a variety of classical and quantum systems,22,23 including
light waves,24–27 Bose–Einstein condensates,28 and sound waves.29

Although the transverse expansion properties in periodic photonic
lattices,30–33 as well as in disordered ones,34–36 have been investigated
extensively, light localization and transverse expansion in photonic
quasicrystals37,38 is still an open question.

In this paper, we investigate the effects of light propagation in
aperiodic photonic structures created by synthesized Mathieu–Gauss
(MG) beams in a photorefractive crystal,21 experimentally and
numerically. We investigate how various input beam positions
influence the diffraction and compare them with appropriate peri-
odic waveguide arrays. We find that our approach effectively sup-
presses the beam expansion depending on the refractive index
modulation Dn. Most importantly, in the nonlinear regime, we
find localized states that are robust with respect to changes in the
probing light intensities and propagation distance. Such stable soli-
tary states are, thus, much more appealing for applications than
typical spatial solitons, especially gap solitons, which react sensi-
tively on changes in the strength of the nonlinearity.39
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Discrete optical gratings are essential components to custom-
ize structured light waves, determined by the band structure
of the periodic potential. Beyond fabricating static devices,
light-driven diffraction management requires nonlinear
materials. Up to now, nonlinear self-action has been limited
mainly to discrete spatial solitons. Discrete solitons, how-
ever, are restricted to the eigenstates of the photonic lattice.
Here, we control light formation by nonlinear discrete dif-
fraction, allowing for versatile output diffraction states.
We observe morphing of diffraction structures for discrete
Mathieu beams propagating nonlinearly in photosensitive
media. The self-action of a zero-order Mathieu beam in a
nonlinear medium shows characteristics similar to discrete
diffraction in one-dimensional waveguide arrays. Mathieu
beamsof higher orders showdiscrete diffraction along curved
paths, showing the fingerprint of respective two-dimensional
photonic lattices. © 2019 Optical Society of America

https://doi.org/10.1364/OL.44.001592

Manipulating waves by customizing their interaction with
functional materials enables a variety of photonic applications,
e.g., tailored diffraction at gratings to discretize the waves’ spec-
tral components [1,2]. Waves in periodically structured media
show dynamics that cannot be realized in homogeneous media,
determined by the media’s band structure. Propagation of light
in dielectric media with a periodically varying refractive index
can mimic the spatio–temporal characteristics that are typically
encountered in discrete systems, and the underlying field evo-
lution effectively becomes “discretized” [1]. Most importantly,
the vision to control light with light is realizable only by exploit-
ing nonlinear materials as mediators [3]. Thus, shaping the peri-
odically varying refractive index structure allows for diffraction
management to control in turn the light distribution [4].

Different types of periodic photonic structures, including
arrays of evanescently coupled optical waveguides [5], optically
induced lattices in photorefractive materials [6], and photonic
crystals [7], have been employed to engineer and control

fundamental properties of wave propagation. Arrays or lattices
of evanescently coupled waveguides are prime examples of
structures in which discrete diffraction [2,5,8] can be observed.
These arrays consist of equally spaced identical waveguide
elements or sites, possessing all essential characteristics of a pho-
tonic crystal structure (Brillouin zones, band structure, etc.).
In such a physical setting, light couples between waveguides
through tunneling, showing its diffraction characteristics.
When low intensity light is injected into one or a few neigh-
boring waveguides, it couples to more and more waveguides,
broadening its spatial distribution. Fundamentally new physics
occur in contrast to diffraction in homogeneous media. High-
intensity light producing nonlinear responses in the refractive
index is capable of forming discrete spatial solitons [9]. A
renewed interest in nonlinear light–matter interaction goes be-
yond soliton formation. It is devoted to physical systems with
dimensionality morphing, e.g., the continuous transformation
of the lattice structure from 1D to 2D [10–12].

Nondiffracting beams, having propagation-invariant inten-
sity distributions, allow creating 1D and 2D photonic lattices
in photosensitive media. Particularly in the areas of optics and
atom physics, these beams enable novel applications [13–16].
Among the variety of different nondiffracting beams, Mathieu
beams [15,17] solve the Helmholtz equation in elliptic cylin-
drical coordinates [18]. They are used for a new type of optical
lattice-writing light [19–23] allowing solitons or even ellipti-
cally shaped vortex solitons, and are beneficially used for
particle manipulation [24]. However, their elliptical character-
istics allow going far beyond soliton investigations and extend-
ing applications of nonlinear self-action.

In this Letter, we exploit Mathieu beams as lattice-writing
light to fabricate discrete waveguide structures and investigate
their nonlinear self-action in these structures, leading to
morphing discrete diffraction. We investigate Mathieu beams
of different orders in a photorefractive crystal, experimentally
and numerically. We link linear discrete diffraction with non-
linear self-effects and demonstrate gradual transition from one
to two dimensions. We use the term morphing diffraction to
describe the nonlinear behavior similar to discrete diffraction.
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Elliptical vortex necklaces in Mathieu lattices
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We demonstrate unusual kinds of discrete vortex beams, elliptical necklaces, realized by Mathieu photonic
lattices. Varying the order of the Mathieu lattices and their ellipticity, we can control the shape and size of such
necklaces. Besides stable vortex states, we observe oscillatory dipole states or dynamical instabilities and study
their orbital angular momentum. Dynamical instabilities occur for higher beam power and higher-order vortices.
Also the decay of higher-order phase singularities and their separation is observed in dependence on the ellipticity.

DOI: 10.1103/PhysRevA.97.033848

I. INTRODUCTION

An optical vortex that possesses a phase singularity and a
rotational flow around the singular point in a given direction
can be found in physical systems of different nature and scale,
ranging from water whirlpools and atmospheric tornadoes
to quantized vortices in superfluids and quantized lines of
magnetic flux in superconductors [1]. The study of optical
vortices and associated localized vortex states is important for
both fundamental and applied physics, leading to applications
in many areas that include optical data storage, distribution
and processing, optical interconnects between electronic chips
and boards, and free-space communication links [2–4]. They
also have potential uses in optical tweezers [5], optical ma-
nipulation and trapping [6,7], microscopy [8], and quantum
information processing [9,10].

The evolution of nonlinear excitations in systems whose
properties are modulated is especially interesting and in optics
can be realized when an intense laser beam propagates in the
material with a suitable transverse refractive index modula-
tion that can be fabricated in nonlinear materials including
semiconductors, liquid crystals, fused silica, polymers, and
photorefractive media [11–18]. The combination of diffrac-
tive and nonlinear effects with transverse refractive index
modulation in photonic lattices opens the possibility to pro-
duce spatially localized states of light [19,20]. To optically
induce two-dimensional photonic lattices it is appropriate to
use nondiffracting light beams that are exact solutions of the
Helmholtz equation in different coordinate systems [21,22]:
plane waves in Cartesian, Bessel beams in circular cylindrical
[23], Mathieu beams in elliptic cylindrical [24], and parabolic
beams in parabolic cylindrical coordinates [25].

In this paper we report on the existence of elliptical necklace
beams in photonic lattices optically induced by Mathieu
nondiffracting beams, using vortices as a probe beam. These
necklace beams show discrete intensity spots on elliptical
curves, associated with discrete phase vortices. We investigate
the conditions for their existence as well as their properties,
both experimentally and theoretically. Changing the lattice el-
lipticity and choosing Mathieu lattices of appropriate order, we
control the shape and the size of an elliptical necklace, as well

as the number of the “pearls” in the necklace. We investigate
the breakup of higher-order vortices (topological charge CT =
2,3,4) into CT = 1 vortices and their rate of separation during
propagation. Phase singularity distances increase with CT ,
higher lattice ellipticity, and propagation distance. Further, we
study the stability of such elliptic necklaces. Supported by the
strong nonlinearity, we show the formation of oscillating dipole
states in the intensity distribution for very long propagation
distances and discuss our results by investigating additionally
the transfer of orbital angular momentum (AM) to the lattice.
Finally, a high intensity of the probe beam leads to nonlinear
dynamical instabilities observable in the intensity distribution
of the necklaces.

II. EXPERIMENTAL METHOD AND MODELING OF
VORTEX BEAM PROPAGATION IN MATHIEU LATTICES

Figure 1 shows the experimental setup to realize elliptical
necklaces. A frequency-doubled, expanded, and collimated
Nd:YVO4 laser with wavelength λ = 532 nm is split into
two separate beams: an ordinary polarized writing and an
extraordinary polarized probe beam. Both are spatially tailored
in intensity and phase by a phase-only spatial light modulator
Holoeye Pluto VIS. For this purpose, special Fourier filters
(FF1 and FF2) are required [26]. The structure beam opti-
cally induces refractive index modulations in the 15-mm-long
photorefractive Strontium Barium Niobate crystal doped by
Cerium (SBN:Ce), thereby addressing the weaker electro-
optic coefficient r13 = 47 pm/V. The birefringent crystal has
refractive indices no = 2.325 and ne = 2.358 and is externally
biased with an electric field Eext = 1600 V/cm aligned along
the optical c = x axis, perpendicular to the direction of propa-
gation (z axis). Probing the artificial photonic structure is done
with the extraordinary polarized probe beam that addresses
the stronger electro-optic coefficient r33 = 237 pm/V. An
imaging system consisting of a microscope objective and
camera detects transverse intensity distributions at the back
of the crystal.

We model our experiment by solving the nonlinear
Schrödinger equation for an initial scalar electric field A(r)
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Creating aperiodic photonic structures by synthesized Mathieu-Gauss beams
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We demonstrate a kind of aperiodic photonic structure realized using the interference of multiple Mathieu-
Gauss beams. Depending on the beam configurations, their mutual distances, angles of rotation, or phase
relations we are able to observe different classes of such aperiodic optically induced refractive index structures.
Our experimental approach is based on the optical induction in a single parallel writing process.

DOI: 10.1103/PhysRevA.96.023840

I. INTRODUCTION

Since nondiffracting beams have been introduced in the late
1980s [1,2] as light structures, only recently these structures
have drawn considerable attention in various topics such as
trapping of colloidal and in vivo particles in biophysics [3],
atom optics [4], applications of optical lattices in quantum
computing [5], as well as quantum optics [6], optical tweez-
ing [7,8], and nonlinear optics [9–11]. Such nondiffracting
structures are coming from the well-known classes of simple
nondiffracting light beams that are exact solutions of the
Helmholtz equation in different coordinate systems [12]: plane
waves in Cartesian, Bessel beams in circular cylindrical [2],
Mathieu beams in elliptic cylindrical [13], and parabolic beams
in parabolic cylindrical coordinates [14].

A simple and robust implementation of optical micro-
manipulation technologies—optical tweezers—based on non-
diffracting beams, has become a standard tool in biological,
medical, and physics research laboratories [15]. Another trend
in optical manipulation is the use of synthesized optical beams
rather than single beams only; such beams enable a much
greater freedom in object manipulation than conventional
Gaussian beams [16].

The potential of nondiffracting structures is of significant
importance for advances in discrete and nonlinear modern
photonics [17–21]. Although the physics of periodic photonic
systems are of fundamental importance, deviations from
periodicity are of importance as they may result in higher
complexity. One such deviation in optics results in the
realization of photonic quasicrystals [20,22], the structures
that lie between periodic and disordered one. They show
sharp diffraction patterns that confirm the existence of wave
interference resulting from their long-range order. Recently,
a new serial approach for the generation of aperiodic de-
terministic Fibonacci and Vogel spirals as refractive index
structures was presented [23,24]. In particular, the Fourier
spectra of tailored aperiodic lattices can be customized to
range from discrete to continuous [25], thus featuring unique
light propagation as well as localization properties in aperiodic
photonic lattices. Of particular interest are also flat-band
lattices with a dispersionless energy band composed of entirely
degenerate states, so that any excitation of these states yields
nondiffracting waves. Such flat band systems have been
studied in a number of lattice models including quasi-one-,

two-, or three-dimensional settings, diamond ladder, Lieb, or
kagome lattices [26–28].

In this paper, we demonstrate a powerful approach for
the creation of two-dimensional (2D) aperiodic photonic
lattices in a single writing process in parallel. It is based
on synthesizing two or more nondiffracting Mathieu-Gauss
(MG) beams [29]. By coherently superimposing MG beams
with different orders, positions, and relative phases we realize
transverse invariant propagating intensity distributions capable
of optically inducing corresponding refractive index lattices in
photosensitive media. Our approach features the fabrication of
versatile aperiodic lattices with controllable properties as well
as quasi-one-dimensional structures.

II. CHARACTERIZATION OF SYNTHESIZED
MATHIEU-GAUSS BEAMS

For the experimental realization of synthesized MG beams
we use the experimental setup shown in Fig. 1. We use a
frequency-doubled Nd:YVO4 laser, expand the laser beam, and
illuminate as a plane wave a phase-only spatial light modulator
“Holoeye Pluto VIS.” The reflected light field is modulated
in both amplitude and phase. This is possible by addressing a
precalculated hologram to the SLM containing the information
of the complex light field encoded with an additional blazed
grating. By applying an appropriate Fourier filter, the tailored
complex light field is realized [30,31]. Additionally, the
telescope L1-L2 scales down the SLM size by a factor of
10. This extraordinary polarized “structure beam” is used to
optically inscribe refractive index modulations in the 15 mm
long photorefractive SBN:Ce crystal which is externally biased
with an electric dc field of Eext = 2000V cm−1 aligned along
the optical c = x axis, perpendicular to the direction of
propagation (z axis).

We simulate the nonlinear light propagation in a photonic
structure by numerically solving the nonlinear Schrödinger
equation:

i∂zA(r) + 1
2�⊥A(r) + 1

2�E(|A(r)|2)A(r) = 0, (1)

where � = k2
0w

2
0n

4
o,er13,33, k0 = 2π/λ is the wave number and

defined by the wavelength λ = 532 nm, no = 2.325 is the
ordinary, ne = 2.358 is the extraordinary bulk refractive index,
r13 = 47 pm/V, r33 = 237 pm/V are the corresponding
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3. Implementation Plan 
 

3.1. Credentials of PI and members of Project team 
 

 Describe strong points of credentials of the PI and the members of the Project team. 

 Describe the complementarity and synergy of the members of the Project team for the proposed research.  

How will they match the Project’s objectives and bring together the necessary expertise?  

 Provide a list of members of the Project team in Table 3.1 and their involvement, as a textual description. 
 

     PI Dr. Dragana Jović Savić (maiden name: Dragana Jović) is leading a small, but tremendously successful 

group focusing on the theoretical and numerical work that can provide predictions of dynamic and stationary 

effects in photonic crystals physics as well as their experimental realization. She is working for more than 15 

years successfully in the field of nonlinear optics and photonics. Starting from the theoretical research of 

photorefractive spatial solitons, photonic lattices, and counterpropagating beams, her focus shifted gradually 

toward surface solitons and solid-state phenomena such as Anderson localization of light in photonic lattices. 

Her experimental experience started with her Alexander von Humboldt Fellowship hosted in the Institute of 

Applied physics, Münster and carried on with DAAD projects. Dr. Jović Savić established a Nonlinear 

Photonics laboratory and a team of researches – the primary source for CompsLight project members. In this 

Lab, they have successfully realized experimental results such as the realization of quasi-periodic Fibonacci 

waveguide arrays or defect-guiding of Airy beams in optically induced waveguide arrays. The group has 

extended its research from theoretical and numerical modeling to complete experimental investigations, and 

in the last ten years, the team has been advancing their experimental experience.   
 

     Dr. Dejan Timotijević is an experienced researcher in the field of nonlinear optics and metamaterials for 

more than 30 years, notably giving a foundation of relaxation method for modeling photorefractive materials. 

He has extensive applicative experience working in an industrial environment as a developer of major scientific 

visualization software (OriginLab) and in bioinformatics.  
 

     MSc Jadranka Vasiljević has recently started her Ph.D. studies, and her thesis is supervised by Dr. Jović 

Savić. She was included in the DAAD project and spent a few months at Institute for Applied physics in 

Muenster, where she got a huge experimental experience working on an experiment with an optical induction 

technique.  
 

    Prof. Dr. Milivoj Belić is a world leader in nonlinear photonics; he played an active role in the development 

of the key concepts of the field as well as theoretical prediction of many effects. He published more than 600 

peer-reviewed papers, with more than 7000 citations and his h-index is 39. He is currently a Full Professor at 

Texas A&M University in Doha, Qatar. In his previous engagement, as Principal research fellow at the Institute 

of Physics, Belgrade, he initiated nonlinear optics and photonics research in Serbia. He mentored numerous 

Ph.D. students in this research field, among them Dr. Jović Savić and Dr. Timotijević. He is an internationally 

well-known expert in nonlinear optics, nonlinear photonics as well as light propagation in photonic crystals 

and photonic lattices.  
 

     All project tasks require a strong synergy and interaction of the team members and their complementary 

expertise. The planned research program includes continuous, strong interaction of project members and the 

synergy effect of their complementary expertise: theory, numerics, and experiments in nonlinear photonics. 

That in turn will guarantee high-quality execution of the project, strong education of students, and will allow 

new exciting results. The interaction of the project members during the project will rely on personal meetings, 

discussions, and continuous exchange of information during the years. Our collaboration in the past years has 

been organized along these lines. It has been very successful and resulted in a number of joint publications in 

the leading journals. 
 

Table 3.1. Members of the Project team 

ID Name and family name SRO Person-months Effective person-months  

PI Dr. Dragana Jović Savić Institute of Physics Belgrade 12 10.8 

P1 Dr. Dejan Timotijević Institute of Physics Belgrade 12 10.8 

P2 MSc Jadranka Vasiljević Institute of Physics Belgrade 12 10.8 

P3 Prof. Dr. Milivoj Belić Texas A&M University Qatar 12 10.8 

   
Total Person-months: 

48 

Total Effective person-months: 

43.2 
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 Involvement and roles of the key members of the Project team, as a textual description. Describe in what way 

each of them will contribute to the proposed research. Show that each has a valid role and adequate resources 

in the Project to fulfill that role.  

   

     Dr. Jović Savić will coordinate all steps necessary for successful project outcomes. She will directly 

contribute to all aspects in each phase of the project and take particular care of befitting visibility of the project 

results via publications in highly-ranked scientific journals and presentations at international conferences.  
 

     Dr. Timotijević with his experience helps the team in developing theoretical models and numerical codes 

for solving complex physical problems. His theoretical and numerical work can provide predictions of 

dynamical and static physical effects in complex photonic systems and the conditions for their experimental 

realization. He will work with Dr. Jović Savić on the integration of numerical codes and the estimation of 

optimal experimental parameters. 
 

     MSc Vasiljević will share on the one hand his first-hand experimental experience with the optical induction 

technique from Nonlinear photonics group in Muenster, Germany, and – on the other hand – benefit from the 

knowledge in the frame of theoretical modeling such systems in the group. She will design the experimental 

setup with Dr. Jović Savić and Dr. Timotijević’s guidance. Also, she will collect numerical results and compare 

them with experimental.  
 

     Prof. Dr. Belić possesses an extensive teaching and research experience. He demonstrated a leadership role 

in the fundamental science programs including programs in nonlinear photonics. He is shaping the fundamental 

science programs and establishing a long-term strategy for aligning the goals of this project with new research 

directions. His experience and deep understanding of similar research topics will be instrumental in the 

realization of the CompsLight project. His main contribution will be in designing theoretical models for 

describing processes that take place in SBN crystal.   
 

     All key members have full access to the work environment, literature, communication, computer and 

laboratory setup.   

 

     The first period will be used to test new equipment and to prepare set-up for the fabrication of appropriate 

photonic structures (Dr. Jović Savić, Dr. Timotijević, MSc Vasiljević). Using numerical simulations we will 

provide appropriate experimental data with the help of colleagues who have long experience in making 

numerical codes (Dr. Timotijević). We will also analyze obtained experimental results, explore the problems 

in depth, discuss the relevant issues, and define the physical models (Dr. Jović Savić, Dr. Timotijević, MSc 

Vasiljević, Prof. Dr. Belić). We will test and run the numerical codes for simulation of the experiment, and 

then collect numerical results and compare them with the experimental data (MSc Vasiljević, Dr. Jović Savić, 

Dr. Timotijević). 

 

3.2. Implementation plan 
 

The Project implementation plan includes: 

 a brief presentation of the overall structure of the work plan; 

 detailed work description: 

o a list of work packages33 (WP) (table 3.2a); 

o a description of each work package (table 3.2b); 

o a list of major deliverables (table 3.2c); 

o a list of milestones34 (table 3.2d); 

o a list of budget headings (table 3.2.e); 

 timing of the different work packages and their components; fill out a Gantt chart (following the template 

available within Project documentation for this Program and Open call published on 

http://fondzanauku.gov.rs/) to match the implementation plan of this Project and upload it. Please use the 

template provided. 

 Note: Data in Tables 3.2a–3.2d must match the Gantt chart. 
 

                                                           
33 “Work package” means a major sub-division of the proposed Project. 
34 “Milestones” are control points in the Project that help to chart progress. Milestones may correspond to the completion 

of a key deliverable, allowing the next phase of the work to begin. They may also be needed at intermediary points so 

that, if problems have arisen, corrective measures can be taken. 

https://eur03.safelinks.protection.outlook.com/?url=http%3A%2F%2Ffondzanauku.gov.rs%2F%3Fpost_type%3Dakona-portfolio%26p%3D6231%26preview%3Dtrue&data=01%7C01%7Cmara.zivkov%40fondzanauku.gov.rs%7C27e89f67790348bf704808d77269bf5c%7Ce9869d9e5f16415689b0d51630ff7000%7C1&sdata=qBXrDftcNsVRr9F0GxbMAkAg82PTfyvltUMVB9mtKNs%3D&reserved=0
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Table 3.2a: List of work packages (WP) 

WP 

No 
WP title 

WP Lead 

SRO’s 

acronym 

WP 

Coordinator - 

team 

member’s ID 

Start 

month 
End month 

Total calendar 

months of WP 

duration 

1 
Generation of DAPL using 

non-diffracting beams  
IPB PI 1 12 12 

2 
Light propagation effects in 

DAPL 
IPB P1 13 24 12 

3 
Generation of randomized 

DAPL 

IPB 
P1 25 27 3 

4 
Light propagation in 

randomized DAPL 

IPB 
P2 28 36 9 

 

 

3.2b: Work package description 

Work package 

number 

1 Work package 

title 
Generation of DAPL using non-diffracting beams 

Lead SRO’s acronym IPB 

WP Coordinator - 

team member’s ID 

PI 

Team members` IDs PI, P1, P2, P3 

Objectives 
 

This WP is aimed to establish the method to generate and experimentally realize various kinds of non-

diffracting beams and investigate the conditions for their existence and propagation. The aim is to extend 

these concepts to the mutual interaction of two or more beams for their incorporation into complex photonic 

systems that will be used for the generation of photonic lattices. These reconfigurable and adaptive photonic 

lattices will be created by laser light in nonlinear refractive index materials. We aim at designing 

deterministic aperiodic photonic crystal structures, based on such flexible optical induction technique.  

Description of work (where appropriate, broken down into sub-activities), and role of the team members  
 

This WP covers the investigation of complex non-diffracting beam propagation, their interaction in 

photorefractive media, as well as the application in designing complex DAPL with different classes of these 

beams or such compound beams, using the various beam size, relative distance and phase difference 

between two or more beams or beam couples. This work package contains the following sub-activities: 

S1.1 Provide numerical codes for the experimental realization of different classes of non-diffracting beams 

using spatial light modulator (SLM) (P1, P2) 

S1.2 Prepare the experimental setup for the generation of such beams, their propagation, and interaction 

(P1, P2) 

S1.3 Defining theoretical model and prepare numerical code for finding the best parameters of propagation 

and interaction of such beams as well as generation of DAPL (PI, P1, P2, P3) 

S1.4 Modification of the experimental setup and generation of complex DAPL (P2) 

S1.5 Collecting and comparing experimental and numerical data, writing the research papers (PI, P1, P2) 

Deliverables of the work package (brief description and month of delivery)  
 

D1.1 Refined theoretical model and corresponding numerical code for DAPL prediction  (6th month)   

D1.2 Experimentally generated optically induced DAPL using multiple non-diffracting beams (12th 

month) 
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Subject Seminar invitation 

From Radomir Zikic  

To jadranka@ipb.ac.rs 

Reply-
To 

radomir.zikic@imsi.bg.ac.rs 

Reply-
To 

radomir.zikic@imsi.bg.ac.rs 

Date 06.03.2026 10:10 

 

 

Dear Dr Vasiljevic, 

 

It is my great pleasure to invite you to give a seminar at the Institute of 

Multidisciplinary Research, University of Belgrade on March 12th 2026. 

We expect that this seminar will be a great opportunity to present your recent 

research and discus further possibilities of our collaboration. 

I hope you can accept the invitation. 

Sincerely, 

--  

Dr. Radomir Zikic, Research Professor 

Head of Department, Department for plant, soil and nano systems 

Institute for Multidisciplinary Research 

Kneza Viseslava 1, Belgrade, Serbia 

E: radomir.zikic@imsi.bg.ac.rs 

www.imsi.bg.ac.rs/en/department-of-plant-soil-and-nano-systems/ 

www.nanodnasequencing.org/lmp/ 

https://cordis.europa.eu/project/id/214840 

M: +381 64 1590930 

E: radomir.zikic@sanu.ac.rs 

E: zikicradomir@yahoo.com 
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Subject Fw: [Zaposleni.imsi] Предавање Јадранке Васиљевић, 12. март у 12 часова, IMSI sala 

From Radomir Zikic  

To jadranka@ipb.ac.rs, jadranka@ipb.ac.rs  

Date 09.03.2026 09:22 

----- Forwarded Message ----- 
From: Ana Jovic <ana.jovic@imsi.bg.ac.rs> 
To: "zaposleni@imsi.bg.ac.rs" <zaposleni@imsi.bg.ac.rs> 
Sent: Monday, March 9, 2026 at 09:17:09 AM GMT+1 
Subject: [Zaposleni.imsi] Предавање Јадранке Васиљевић, 12. март у 12 часова, IMSI sala 
 
Поштоване колеге, 
позивамо вас на предавање "Guiding light along surfaces by optical 
induction experimental technique" које ће одржати др Јадранка Васиљевић. 
Предавање ће бити одржано 12. марта у 12 часова у ИМСИ сали на Институту 
Синиша Станковић. 
 
----------------- 
Abstract: 
Guiding light along curved surfaces using the optical induction 
technique provides a flexible platform for shaping beam trajectories in 
nonlinear media. By employing a single-pass optical induction technique 
in photorefractive Cerium-doped Strontium Barium Niobate crystals, we 
dynamically induce various refractive-index modulation. Nonlinear 
propagation of Mathieu, Weber, or modified Bessel beams leads to the 
formation of tilted discrete solitons under head-on incidence, without a 
pre-inscribed lattice. The effective guiding potentials arise during 
nonlinear evolution, driven by symmetry breaking and intensity-dependent 
changes in the refractive index. By tuning beam parameters, such as 
order, scale, modulation, orientation, and input power, we achieve 
control over soliton number, propagation angle, and surface geometry. 
These results demonstrate that optical induction with structured light 
enables reconfigurable guidance of light along engineered curved 
surfaces in aperiodic nonlinear systems. 
 
---------------------------- 
Др Јадранка Васиљевић је научни сарадник у Групи за нелинеарну фотонику, 
Институт за физику у Београду (Центaр за Фотонику). Докторирала је 2020. 
године на Физичком факултету Универзитета у Београду, на студијском 
програму Квантна оптика и ласери. Њена докторска дисертација награђена 
је Студентском наградом Института за физику у Београду за најбољу 
докторску тезу. Од 2017. године запослена је на Институту за физику у 
Београду, где се бави истраживањима у области нелинеарне фотонике, 
структурисане светлости, оптичке индукције и контроле простирања 
светлости у комплексним фотонским системима. Учествовала је у 
националним и међународним пројектима, укључујући билатералну сарадњу са 
Универзитетом у Минстеру (Немачка) и пројекат Фонда за науку Републике 
Србије CompsLight (2022–2024), где је руководила радним пакетом. Од 
2022. године ангажована је у настави на докторским студијама физике на 
Природно-математичком факултету Универзитета у Крагујевцу (предмети 
Оптоелектроника и Физика ласера). Аутор је 13 научних радова у 
међународним часописима, са 44 цитата (без аутоцитата) и h-индексом 7 
(Web of Science, март 2026). 
 
Dr Jadranka Vasiljević Research Assistant Professor in the Nonlinear 
Photonics Group at the Photonic Center, Institute of Physics Belgrade. 

mailto:zikicradomir@yahoo.com
mailto:jadranka@ipb.ac.rs
mailto:jadranka@ipb.ac.rs


She obtained her PhD in Physics in 2020 from the Faculty of Physics 
University of Belgrade (Quantum Optics and Lasers program). Her doctoral 
thesis was awarded the Best PhD Thesis Award of the Institute of Physics 
Belgrade. Since 2017, she has been affiliated with the Institute of 
Physics Belgrade, conducting research in nonlinear photonics, structured 
light, optical induction, and light control in complex photonic systems. 
She has participated in national and international research projects, 
including a bilateral collaboration with the University of Münster and 
the Serbian Science Fund project CompsLight (2022–2024), where she led a 
research work package. Since 2022, she has been involved in teaching at 
the doctoral studies in Physics at the Faculty of Science, University of 
Kragujevac (Optoelectronics and Laser Physics). She is the author of 13 
peer-reviewed journal articles, with 44 citations (excluding 
self-citations) and an h-index of 7 (Web of Science, March 2026). 
 
-- 
Dr. Radomir Zikic, Research Professor 
Head of Department, Department for plant, soil and nano systems 
Institute for Multidisciplinary Research 
Kneza Viseslava 1, Belgrade, Serbia 
E: radomir.zikic@imsi.bg.ac.rs 
www.imsi.bg.ac.rs/en/department-of-plant-soil-and-nano-systems/ 
www.nanodnasequencing.org/lmp/ 
https://cordis.europa.eu/project/id/214840 
M: +381 64 1590930 
E: radomir.zikic@sanu.ac.rs 
E: zikicradomir@yahoo.com 
 
_______________________________________________ 
zaposleni.imsi mailing list 
zaposleni.imsi@tesla.rcub.bg.ac.rs 
https://tesla.rcub.bg.ac.rs/mailman/listinfo/zaposleni.imsi 
 

mailto:radomir.zikic@imsi.bg.ac.rs
https://cordis.europa.eu/project/id/214840
mailto:radomir.zikic@sanu.ac.rs
mailto:zikicradomir@yahoo.com
mailto:zaposleni.imsi@tesla.rcub.bg.ac.rs
https://tesla.rcub.bg.ac.rs/mailman/listinfo/zaposleni.imsi
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Рецензирање пројеката и научних резултата 

 

Према правилнику о стицању истраживачких и научних звања („Службени гласник Републике 

Србије“ бр. 80/2024), који се примењује од 1. јуна 2025., учешће у настави (оцењивани период); 

квалитативни Б6 услов за звање виши научни сарадник. 
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  2010 Massachusetts Ave, NW 
 Washington, DC 20036 USA 
 opg.optica.org 

 

 

 
September 20, 2022 

 
To Whom It May Concern: 
 

Optica Publishing Group journals are internationally recognized as premier publications on research developments within 
optical science and technology. Manuscripts submitted to our journals undergo peer review by anonymous experts. The 
reviewers are selected by each journal’s editors on the basis of their specific technical knowledge. 

I would like to acknowledge that Dr. Jadranka Vasiljevic has served as an anonymous reviewer for a manuscript submitted 
to Journal of the Optical Society of America A.  
 
We very much appreciate the time and energy that reviewers such as Dr. Vasiljevic put into their reports of technical research 
papers. We know that good reviewers are very busy and that they perform this duty on a volunteer basis beyond their regular 
professional obligations. Optica Publishing Group’s journal editors rely on the advice of experts to maintain the high quality 
of our publications for the optics community. They consider our “reviewer database” to be an extremely valuable tool for 
identifying the most appropriate individuals as referees for each manuscript. Dr. Vasiljevic was selected from among 50,000 
individuals in our database. 
 
The Journal Citation Reports® (JCR) provide objective metrics that highlight the “value and contribution of a journal” 
within its field. The 2021 JCR lists the following OSA journals: Advances in Optics and Photonics (rank #2 in Optics 
category of over 97 publications, Impact Factor 20.107), Optica (rank #6, Impact Factor 11.104), Photonics Research (rank 
#11, Impact Factor 7.080), Biomedical Optics Express (rank #23, Impact Factor 3.732), Optics Letters (rank #22, Impact 
Factor 3.776), Optics Express (rank #20, Impact Factor 3.894), Journal of Optical Communications and Networking (rank 
#19, Impact Factor 3.984), Optical Materials Express (rank #26, Impact Factor 3.442), JOSA B (rank #56, Impact Factor 
2.106), Applied Optics (rank #62, Impact Factor 1.980), and JOSA A (rank #54, Impact Factor 2.129). Any additional 
information regarding the JCR data should be requested from Clarivate Analytics, https://clarivate.com/products/journal-
citation-reports/. 

 

Sincerely, 

 

 
Carmelita Washington 
Peer Review Manager 

 
 

https://clarivate.com/products/journal-citation-reports/
https://clarivate.com/products/journal-citation-reports/


 

F… Subject Journal of Low Temperature Physics: Invitation from Dr Sullivan to review a manuscript
From Journal of Low Temperature Physics

To jadranka@ipb.ac.rs
Date 19.11.2023 21:32

**The contents of this email are confidential.**

Ref: Submission ID 3f8cc12b-b52d-4fc2-bc4d-a23e45d14e93

Dear Dr Vasiljevic,

I'd like to invite you to review a manuscript for Journal of Low Temperature Physics. You'll find the details
appended underneath this email.

Please accept or decline this invitation using the link below.

Kind regards,

Neil Sullivan
Editor
Journal of Low Temperature Physics

To accept or decline this invitation, please use this link:
https://reviewer-feedback.springernature.com/review-invitation/c2d639c8-47a2-46e7-9d64-126aef9ad37c

If you wish to contact us about the manuscript, please email farhath.sultana@springernature.com.

Submission details

Authors:
Haijun Chen

Title:
"Static and rotating structures of spin-orbit-coupled Bose-Einstein condensates in superposed Bessel lattices *"

Abstract:
We propose a superimposed Bessel optical lattice formed by multiple Bessel optical lattices. We investigate the
static and rotational structures formed in the presence of SOC interactions of the atomic BECs therein, and
manipulate the two structures by adjusting the parameters of the superimposed Bessel optical lattice. The results
show that the SOC interaction has an important effect on the two structures in the superposed Bessel optical
lattice, and the SOC interaction can enhance the robustness of the structures. The Gaussian, toroidal and vortex
superposition structures in the superposition lattice are presented, the interference processes in the steady
state structures are analyzed, and the effects of SOC interactions on the Gaussian vortex and toroidal vortex
structures are investigated, and the angular momentum of the vortex states can be increased by SOC interactions.

To accept or decline the manuscript, please use this link:
https://reviewer-feedback.springernature.com/review-invitation/c2d639c8-47a2-46e7-9d64-126aef9ad37c

Reviewing for Journal of Low Temperature Physics

Journal of Low Temperature Physics is committed to providing a rapid and fair review process. So, if you decide to
accept the manuscript, we would hope to receive your report at your earliest convenience.

The editorial board and publishing team of Journal of Low Temperature Physics are not able to anticipate all
potential competing interests, so we ask you to draw our attention to anything that might affect your review, and
to decline submissions where it may be hard to remain objective.

If you would prefer us not to contact you in the future, please let us know by emailing
farhath.sultana@springernature.com.
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Jadranka M Vasiljević

The editors of Springer Nature Limited wish to thank you for serving as a reviewer for the Nature
journals. Your thoughtful and critical comments are essential to the quality of the articles we
publish. Your willingness to offer your time and expertise to the peer-review process is greatly
appreciated.

Following is a record of your refereeing activity for the Nature journals. We hope you can use this
record to demonstrate your contribution to the peer-review process and to the scientific
community.

 

My Refereeing Activity

Number of unique papers reviewed for Nature journals (by calendar year of latest revision).
2023 1
All Years 1

 Generated on 2025/05/29 19:56:46 EST



  2010 Massachusetts Ave, NW 
 Washington, DC 20036 USA 
 opg.optica.org 

 

 

 

December 18, 2024 

 

To Whom It May Concern: 

 

“ ” 

 

Optica Publishing Group journals are internationally recognized as premier publications on research developments within 

optical science and technology. Manuscripts submitted to our journals undergo peer review by anonymous experts. The 

reviewers are selected by each journal’s editors on the basis of their specific technical knowledge. 

I would like to acknowledge that Dr. Jadranka Vasiljevic has served as an anonymous reviewer for a manuscript submitted 

to Optics Letters. 
 

We very much appreciate the time and energy that reviewers such as Dr. Vasiljevic put into their reports of technical research 

papers. We know that good reviewers are very busy and that they perform this duty on a volunteer basis beyond their regular 

professional obligations. Optica Publishing Group’s journal editors rely on the advice of experts to maintain the high quality 
of our publications for the optics community. They consider our “reviewer database” to be an extremely valuable tool for 

identifying the most appropriate individuals as referees for each manuscript. Dr. Vasiljevic was selected from among 50,000 

individuals in our database. 

 
The Journal Citation Reports® (JCR) provide objective metrics that highlight the “value and contribution of a journal” 

within its field. The 2022 JCR lists the following Optica Publishing Group journals: Advances in Optics and Photonics 

(rank #2 in Optics category of over 97 publications, Impact Factor 27.1), Optica (rank #9, Impact Factor 10.4), Photonics 

Research (rank #11, Impact Factor 7.6), Biomedical Optics Express (rank #36, Impact Factor 3.4), Optics Letters (rank #31, 

Impact Factor 3.6), Optics Express (rank #30, Impact Factor 3.8), Journal of Optical Communications and Networking (rank 

#18, Impact Factor 5), Optical Materials Express (rank #46, Impact Factor 2.8), JOSA B (rank #69, Impact Factor 1.9), 

Applied Optics (rank #69, Impact Factor 1.9), and JOSA A (rank #69, Impact Factor 1.9). Any additional information 

regarding the JCR data should be requested from Clarivate Analytics, https://clarivate.com/products/journal-citation-

reports/. 

 

Sincerely, 

 

 

Carmelita Washington 

Peer Review Manager 
 

 

https://clarivate.com/products/journal-citation-reports/
https://clarivate.com/products/journal-citation-reports/
jadranka
Highlight
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Назив предмета: Физика ласера 

Наставник или наставници:  Јадранка Васиљевић 

Статус предмета: Изборни 

Број ЕСПБ: 14 

Услов: уписан семестар 

Циљ предмета:  

✓ Упознавање студената са основним и напредним принципима физике ласера  

✓ Циљ предемета је  да студенти стекну фундаментална знања из основних типова ласера (као што су 

чврстотелни, полупроводнички, гасни...). 

Исход предмета: Припремљеност студената за истраживачки рад у области оптичких телекомуникација, 

интегрисане оптике и оптоелектронских система и сензора. 
Садржај предмета 

Теоријска настава 

Стимулисана емисија и ласери са 3 и 4 нивоа, Феноменолошко разматрање физике активног ласерског 

резонатора. Лонгитудинални и трансверзални модови. Селекција трансверзалних модова. Ласерски снопови 

и њихова пропагација. Импулсни и континуални режими рада ласера. Q-прекидање и модно закључавање 

(локовање). Ултрабрзи ласери. Ласерски појачавачи. Технике побуде активног материјала ласера. Примене 

ласера. 
Препоручена литература  

W. Кoechner, Solid-state, laser engineering 
Број часова активне  

Наставе 5+2 

Предавања: 5 

 

Студијски истраживачки рад: 2 

 

Методе извођења наставе: Предавања-консултације, пројектни рад, испит. 

Оцена знања (максималан број поена 100)  

Пројектни рад: 40 бодова; испит(усмени) 60 бодова.  

Оцене: 

51-60 поена- шестица,61-70-седмица, 71-80- осмица, 81-90-деветка и 91-100- десетка. 
Начини провере знања могу бити различити (писмени испити, усмени испит, презентација пројекта, семинари итд.) 

* максимална дужина 1 страница А4 формата  
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Назив предмета: Оптоелектроника 

Наставник или наставници:  Јадранка Васиљевић 

Статус предмета: Изборни 

Број ЕСПБ: 14 

Услов: уписан семестар 

Циљ предмета:  

✓ Разјашњење физичких појава које су последица интеракције светлости са материјом. 

✓ Објашњење функционисања основних оптоелектронских направа. 

✓ Посебан нагласак на разјашњење елемената оптичког ланца. 

✓ «Жива» демонстрација оптоелектронских појава (спровођење експеримента). 
Исход предмета: Схватање оптоелектронских појава, преноса информација оптичким путем и упознавање са мерном 

инструментацијом и опремом која се користи у оптоелектроници. 

Садржај предмета 

Теоријска настава 

Оптоелектроника – појам и примене. Оптичка влакна: особине, оптимизација, нелинеарни ефекти.  Светлосни извори -

подела.  Ласери: мерење параметара ласерског снопа. Детектори – подела. Фотонапонски детектори – подела, 

карактеристике, имплементација у оптички пријемник. Дигиталне технике у оптоелектроници. Дигитална холографија. 

Експерименти 

1. Оптика светлосног снопа. 

2. Оптимизација оптичког пријемника. 

3. Модови ласера. 
4. Мерење у оптичким комуникацијама-мрежама. 

Препоручена литература  

Optics, E. Hecht, A. Zajac, Addison-Wesley Publishing Company, 1974. 

Electro-Optics Handbook, R. Waynant, M. Ediger, McGraw-Hill Inc., 2000. 

Digital Holography: Digital Hologram Recording, Numerical Reconstruction, and Related Techniques, U. 

Schnars, W. Jüptner, Springer, 2005 

Број часова активне наставе 5+2 Предавања:  5 Студијски истраживачки рад: 2 

 

Методе извођења наставе: Предавања-консултације, лаб. Вежбе, пројектни рад, испит. 

Оцена знања (максималан број поена 100)  

Лаб. вежбе: 20 бодова; пројектни рад: 40 бодова; испит(усмени) 40 бодова.  

Оцене: 

51-60 поена- шестица,61-70-седмица, 71-80- осмица, 81-90-деветка и 91-100- десетка. 
Начини провере знања могу бити различити (писмени испити, усмени испит, презентација пројекта, семинари итд.) 

* максимална дужина 1 страница А4 формата  
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Peny6m1Ka Cp6v1ja 
YHv1BEP3v1TET Y 5EO,PA,UY · CDv13v1LJKv1 CDAKYnTET 

Ha ocHosy •rnaHa 29 3aKOHa o onwreM ynpaBHOM nocrynKy {«Cny>1<6eHv1 rnacHv1K PC» 
6poj 18/2016 11 95/2018), 1-1 YnaHa 149 Craryra YH1-1sep311rera y 6eorpaAv - ¢1-13"1YKOr q>aKynrera, 
no 3axresy JA,D,PAHKE BACv!JbEBltln, Macrep q>1131-1Yapa, 113Aaje ce cneAene 

YBEPEl-bE 

JAAPAHKA BACl,1/bEBIAn, Macrep <1>11311yap, AaHa 30. cenreM6pa 2020. roAl-1He, 
OA6paH11na je AOKTOpCKy A11Ceprau,11jy n0A Ha311B0M 

"nPOCTv!PAH>E, /lOKA/l v13AU,lt1JA VI KOHTPOJ'IA CBET/lOCTv! Y MATJEOBltlM PEWETKAMA" 

npeA KoMv1rnjoM YH11sep3 11rera y 6eorpa;w - ¢1M31'14Kor q>aKymera 11 rnMe 11cnyHv1na cse ycnose 
3a np0Mou,11jy y ,llOKTOPA HAYKA - ct> vl3v1YKE HAYKE. 

Ysepel-be ce 113Aaje Ha n11YH1-1 3axTeB, a cny>1<11 paAl-1 peryn11ca1-1>a npasa 1,13 paAHOr 
OAH0ca 1-1 Ba>Kl-1 AO npOMOU,11je, 0AH0CHO A06 1-1jal-ba AOKTOpCKe Al1nnoMe. 

Ysepe1-1>e je ocno6oT)eHo nnana1-va raKce. 
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