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Bulcstt Sandor

Simonesti nr. 48, 537310, jud. Harghita, Romania
440747477639
http://phys.ubbcluj.ro/~bulcsu.sandor
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bulcsu.sandor@ubbcluj.ro

23t July 1989

Romanian

current

2018 -

Assistant professor, Department of Physics, Babes-Bolyai University,
Cluj-Napoca, Romania

work experience

2017 - 2018

2017 - 2018

Visiting researcher, Department of Physics, Babes-Bolyai University,
Cluj-Napoca, Romania

ADVISOR: Prof. Zoltan Néda

Postdoctoral researcher, Institute for Theoretical Physics, Goethe Univer-
sity, Frankfurt am Main, Germany

ADVISOR: Prof. Claudius Gros

education

PhD in Physics, Institute for Theoretical Physics, Goethe University,
Frankfurt am Main, Germany

ADVISOR: Prof. Claudius Gros

MSc in Computational Physics, Department of Physics, Babes-Bolyai
University, Cluj-Napoca, Romania

ADVISOR: Prof. Zoltan Néda

BSc in Physics, Department of Physics, Babes-Bolyai University, Cluj-
Napoca, Romania

ADVISOR: Prof. Zoltdn Néda, Asst. Ferenc Jarai-Szabé

High school, Orban Balazs Gimnazium, Cristuru-Secuiesc, Romania

teaching

Courses, seminars and lab activities at the Department of Physics, Babes-
Bolyai University, Cluj-Napoca, Romania

DYNAMICAL SYSTEMS, ROBOPHYSICS, THERMODYNAMICS, PHYSICS EDUCATION, TEACHING
Puysics

Course (substitution) at ITP, Goethe University Frankfurt, Germany
COMPLEX AND ADAPTIVE DYNAMICAL SYSTEMS

2013 - 2017
2011 - 2013
2008 - 2011
2004 - 2008
2018 -

2017

2013 - 2017

Tutorials at ITP, Goethe University Frankfurt, Germany
ELECTRODYNAMICS, SELF-ORGANISATION: THEORY AND SIMULATIONS, PROGRAMMING FOR
PHYSICISTS, COMPLEX AND ADAPTIVE DYNAMICAL SYSTEMS, ADVANCED INTRODUCTION TO
C++ AND SCIENTIFIC COMPUTING


http://phys.ubbcluj.ro/~bulcsu.sandor
mailto:sbulcsu@gmail.com
mailto:bulcsu.sandor@ubbcluj.ro
http://www.phys.ubbcluj.ro/~zoltan.neda/
http://itp.uni-frankfurt.de/~gros/
http://itp.uni-frankfurt.de/~gros/
http://www.phys.ubbcluj.ro/~zoltan.neda/
http://www.phys.ubbcluj.ro/~zoltan.neda/
http://atom.ubbcluj.ro/jferenc/Jferenc_homepage/Welcome.html

Hungarian native
Romanian good

English good

German intermediate

computational skills

programing Julia, Python, C, C++4, Java, Fortran
office Latex, Inkscape, Vi, Libre Office

visits

2019 Goethe University Frankfurt, Frankfurt am Main, Germany (2 weeks)
HOST: Prof. Claudius Gros

2018 University of Helsinki, Helsinki, Finland (1 week)
HOST: Prof. Hannu Salmi

2018 Goethe University Frankfurt, Frankfurt am Main, Germany (2 weeks)
HOST: Prof. Claudius Gros

2012 - 2013 Eotvos Lorand University, Budapest, Hungary (6 months)

ADVISOR: Prof. Tél Tamas

2011 University of Bergen, Bergen, Norway (2 weeks)
ADVISOR: Prof. Zoltan Néda

schools

2016 Advanced Course on ”Piecewise Smooth Dynamical Systems”
CRM, UNIVERSITAT AUTONOMA DE BARCELONA, Barcelona, Spain

2015 INCF Short Course on Information Processing in Neural Systems
INSTITUTE OF COGNITIVE SCIENCE, Osnabriick, Germany

2015 Interdisciplinary College
GESELLSCHAFT FUR INFORMATIK, Gilinne, Germany

2014 Winter School in Quantitative Systems Biology
INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS, Trieste, Italy

2011 IPP Summer University on Plasma Physics and Fusion Research
MaxX PLANCK INSTITUTE FOR PLASMA PHYSICS, Greifswald, Germany


http://itp.uni-frankfurt.de/~gros/
https://tuhat.helsinki.fi/portal/en/persons/hannu-salmi(a2840a73-9704-481c-8300-b1dcfbf8456e).html
http://itp.uni-frankfurt.de/~gros/
http://theorphys.elte.hu/tel/
http://www.phys.ubbcluj.ro/~zoltan.neda/

awards

2018

2016

2016

2014

Young Researcher Award

by REGIONAL COMMITTEE IN CLUJ OF THE HUNGARIAN ACADEMY OF SCIENCES at HUN-
GARIAN SCIENCE FESTIVAL (MAGYAR TuDpoMANY UNNEPE), CLUJ-NAPOCA, ROMANIA
2nd Poster Prize

by ADVISORY BOARD OF DyYNAMICS DAYS EUROPE at XXXVI DyNaMics DAys EUROPE
2016, CORFU, GREECE

Travel award

by U.S. NATIONAL SCIENCE FOUNDATION at DyNAMIcs DAys US 2016, DurHAaM, NC,
USA

Poster Prize Winner

by F1000 RESEARCH at OCCAM 2014, OSNABRUCK, GERMANY

grants, fellowships

2020 - 2022
2021 - 2022
2020 - 2021
2018 - 2019
2012 - 2015
2012 - 2015

Postdoctoral Research Grant PN-III-P1-1.1-PD-2019-0742-110, Attracto-
ring - A complex systems framework for the physics of robotic locomotion)
ROMANIAN NATIONAL AUTHORITY FOR SCIENTIFIC RESEARCH AND INNOVATION,
CNCS/CCCDI-UEFISCDI, BUCHAREST, ROMANIA

Grant for Supporting Competitivity AGC36781,/08.12.2021)

by BABES-BoLYAl UNIVERSITY,CLUJ-NAPOCA, ROMANIA

Grant for Supporting Competitivity AGC30689/20.02.2020,
AGC30690/20.02.2020, AGC30691/20.02.2020)
by BABES-BOLYAI UNIVERSITY,CLUJ-NAPOCA, ROMANIA

Grant for Supporting Competitivity AGC33400/13.08.2018
by BABES-BoLYAI UNIVERSITY,CLUJ-NAPOCA, ROMANIA

Over-the Border Excellent Student Scholarship

by NATIONAL EXCELLENCE PROGRAM, OFFICE OF PUBLIC ADMINISTRATION AND JUSTICE,
BuDAPEST, HUNGARY

Collegium Talentum Scholarship

by COLLEGIUM TALENTUM, TATABANYA, HUNGARY

2021

2021

2021

2020

A Novel Measure Inspired by Lyapunov Exponents for the Characteriza-
tion of Dynamics in State-Transition Networks

Bulcstt Sandor, Bence Schuneider, Zsolt 1. Lazar, Méria Ercsey-Ravasz, ENTROPY 23(1):
103

Charting closed-loop collective cultural decisions: from book best sellers
and music downloads to Twitter hashtags and Reddit comments

Lukas Schneider, Johannes Scholten, Bulcstt Sandor, Claudius Gros, THE EUROPEAN JO-
URNAL OF PHYSICS B 94(8): 1-13

Synchronization patterns in rings of time-delayed Kuramoto oscillators
Kaéroly Dénes, Bulecstt Sandor, Zoltan Néda, COMMUNICATIONS IN NONLINEAR SCIENCE
AND NUMERICAL SIMULATION 93: 10550578

Flickering candle flames and their collective behavior

Attila Gergely, Bulcstt Sandor, Csaba Paizs, Robert T6tos, Zoltan Néda, SCIENTIFIC RE-
PORTS 10(1): 21305


https://www.mdpi.com/1099-4300/23/1/103
https://www.mdpi.com/1099-4300/23/1/103
https://link.springer.com/article/10.1140/epjb/s10051-021-00173-0
https://link.springer.com/article/10.1140/epjb/s10051-021-00173-0
https://www.sciencedirect.com/science/article/abs/pii/S100757042030335X?via%3Dihub
https://www.nature.com/articles/s41598-020-78229-x

2019

2019

2019

2019

2019

2018

2018

2017

2016

2016

2015

2015

2015

2013

2012

2011

Chaos in time delay systems, an educational review
Hendrik Wernecke, Bulcstt Sandor, Claudius Gros, PHYSICS REPORTS (in press)

On the predictability of the final state in a ring of Kuramoto rotators
Karoly Dénes, Bulecst Sandor, Zoltdn Néda, ROMANIAN REPORTS IN PHYSICS 71(108)

Embodied robots driven by self-organized environmental feedback
Frederike Kubandt, Michael Nowak, Tim Koglin, Claudius Gros, Bulcsti Sandor, ADAP-
TIVE BEHAVIOR 105971231985562

When the goal is to generate a series of activities: A self-organized simu-
lated robot arm

Tim Koglin, Bulest Sandor, Claudius Gros, PLos ONE 14(6):e0217004

Pattern selection in a ring of Kuramoto oscillators

Karoly Dénes, Bulcsti Sandor, Zoltdn Néda, COMMUNICATIONS IN NONLINEAR SCIENCE
AND NUMERICAL SIMULATION 78:104868

Attractor metadynamics in terms of target points in slow-fast systems:
adiabatic versus symmetry protected flow in a recurrent neural network
Hendrik Wernecke, Bulcsti Sandor, Claudius Gros, JOURNAL OF PHYSICS COMMUNICA-
TIONS 2:095008

Kick Control: Using the Attracting States Arising Within the Sensorimo-
tor Loop of Self-Organized Robots as Motor Primitives

Bulestt Sandor, Michael Nowak, Tim Koglin, Laura Martin, Claudius Gros, FRONTIERS IN
NEUROROBOTICS 7:1087

How to test for partially predictable chaos

Hendrik Wernecke, Bulcsti Sandor, Claudius Gros, SCIENTIFIC REPORTS 7:1087

Closed-loop robots driven by short-term synaptic plasticity: Emergent
explorative vs. limit-cycle locomotion
Laura Martin, Bulcst Sandor, Claudius Gros, FRONTIERS IN NEUROROBOTICS 10:12

Time-scale effects on the gain-loss asymmetry in stock indices

Bulestt Sandor, Ingve Simonsen, Balint Zsolt Nagy, Zoltan Néda, PHYSICAL REVIEW E
94(2): 022311

The sensorimotor loop as a dynamical system: How regular motion primi-
tives may emerge from self-organized limit cycles

Bulcstt Sandor, Tim Jahn, Laura Martin, Claudius Gros, FRONTIERS IN ROBOTICS AND
AT 2:31

A versatile class of prototype dynamical systems for complex bifurcation
cascades of limit cycles

Bulcstt Sandor, Claudius Gros, SCIENTIFIC REPORTS 5: 12316

A spring-block analogy for the dynamics of stock indexes

Bulestt Sandor, Zoltdn Néda, PHYSICA A: STATISTICAL MECHANICS AND ITS APPLICA-
TIONS 427: 122-131

Chaos on the conveyor belt

Bulcsti Sandor, Ferenc Jéarai-Szab6, Taméas Tél, Zoltan Néda, PHYs. REv. E

87(4): 042920

Rms-flux relation in the optical fast variability data of BL Lacertae object
S5 0716+714

Gabriela Raluca Mocanu and Bulcsti Sandor, ASTROPHYSICS AND SPACE SCIENCE,
342(1): 147-153

Spring-block model for a single-lane highway traffic

Ferenc Jarai-Szabdé, Bulcsii Sandor and Zoltan Néda, CENTRAL EUROPEAN JOURNAL OF
Puysics 9(4): 1002-1009


https://journals.sagepub.com/doi/abs/10.1177/1059712319855622?journalCode=adba
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0217004
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0217004
https://www.sciencedirect.com/science/article/pii/S1007570419301881?via%3Dihub
http://iopscience.iop.org/article/10.1088/2399-6528/aac33c/meta
http://iopscience.iop.org/article/10.1088/2399-6528/aac33c/meta
https://www.frontiersin.org/articles/10.3389/fnbot.2018.00040/full
https://www.frontiersin.org/articles/10.3389/fnbot.2018.00040/full
http://journal.frontiersin.org/article/10.3389/fnbot.2016.00012
http://journal.frontiersin.org/article/10.3389/fnbot.2016.00012
http://link.aps.org/doi/10.1103/PhysRevE.94.022311
http://journal.frontiersin.org/article/10.3389/frobt.2015.00031/full
http://journal.frontiersin.org/article/10.3389/frobt.2015.00031/full
http://www.nature.com/articles/srep12316
http://www.nature.com/articles/srep12316
http://www.sciencedirect.com/science/article/pii/S0378437115001107
http://journals.aps.org/pre/abstract/10.1103/PhysRevE.87.042920
http://link.springer.com/article/10.1007%2Fs10509-012-1164-9
http://link.springer.com/article/10.1007%2Fs10509-012-1164-9
http://link.springer.com/article/10.2478/s11534-011-0007-6

2017

conference proceeding

Complex activity patterns generated by short-term synaptic plasticity
Bulcestt Sandor, Claudius Gros, ESANN 2017 PROCEEDINGS ISBN 978-2-87587-038-4:
317

2017

2017

2015

extended abstracts

A Self-Organized One-Neuron Controller for Artificial Life on Wheels
Claudius Gros, Laura Martin, Bulcstt Sandor, PROCEEDINGS OF ECAL 2017 14: 184-185

The role of the sensorimotor loop for cognition

Bulestt Sandor, Laura Martin, Claudius Gros, CEUR WORKSHOP PROCEEDINGS, EU-
COGNITION 2016 1855: 40-41

Limit cycles with transient state dynamics in cyclic networks

Bulcstt Sandor, Claudius Gros, BMC NEUROSCIENCE 16(Suppl 1): P89

2021

2021

2021

2021

2021

2019

2019

2019

2019

2019

talks

Representing and characterizing complex dynamics by state-transition ne-
tworks
DynaMics DAys EU, UNIVERSITE COTE D’AZUR, Nizza, France

A novel quantity for characterizing the dynamics of state-transition ne-
tworks

THE 46TH INTERNATIONAL CONFERENCE OF MIDDLE EUROPEAN COOPERATION IN STA-
TISTICAL PHYSICS, INSTITUTE OF TECHNICAL PHYSICS, RIGA TECHNICAL UNIVERSITY, On-
line/Riga, Latvia

A novel measure for exploring the dynamics of state-transition networks
COMPLEX DYNAMICAL SYSTEMS DISCUSSION SEMINAR, GOETHE UNIVERSITY FRANKFURT -
BABES-BOLYAI UNIVERSITY - UNIVERSITY OF BREMEN, Online / Cluj-Napoca, Romania -
Frankfurt, Germany - Bremen, Germany

Embodied locomotion by self-organized attractor trailing

SPEAKING BODIES: EMBODIED COGNITION AT THE CROSSROADS OF PHILOSOPHY, LINGU-
ISTICS, PSYCHOLOGY AND ARTIFICIAL INTELLIGENCE, BABES-BOLYAI UNIVERSITY, Online
/ Cluj-Napoca, Romania

Attractoring-based locomotion

APS MARCH MEETING, AMERICAN PHYSICAL SOCIETY, Online

Dynamical systems approach to neural dynamics and robotics

FIRST BILATERAL COLLABORATION MEETING ON NEUROSCIENCES, EOTVOS LORAND UNI-
VERSITY, Budapest, Hungary

State-transition networks for encoding complex dynamics

CADS SEMINARS, ITP, GOETHE UNIVERSITY, Frankfurt am Main, Germany

Measuring physical parameters with an Arduino

THIRD GERMAN-HUNGARIAN BILATERAL MEETING ON ENVIRONMENTAL SENSING IN THE
Puysics CrassrooM, LMU MuNICH, Munich, Germany

Simple robots in physics education: deterministic laws and predictability
GIREP-ICPE-EPEC-MPTL 2019 CONFERENCE, BUDAPEST UNIVERSITY OF TECH-
NOLOGY AND Econowmics, Budapest, Hungary

Interactive robots as multistable dynamical systems

1sT INTERNATIONAL SYMPOSIUM ON SYMBIOTIC INTELLIGENT SYSTEMS, UNIVERSITY OF
OsakA, Osaka, Japan


http://cognet.mit.edu/proceed/10.7551/ecal_a_031
http://ceur-ws.org/Vol-1855/
http://www.biomedcentral.com/1471-2202/16/S1/P89

2018

2017

2017

2017

2016

2015

2014

2013

2013

2013

Dynamical systems with multiple attractors: from design to applications
12TH JOINT CONFERENCE ON MATHEMATICS AND COMPUTER SCIENCE, UNIVERSITATEA
BABES-BoLYAI, Cluj/Sécuieu, Romania

The Role of Attractors in the Closed-loop Scheme of Robotic Locomotion
XXXVII Dynamics DAYs EUROPE, UNIVERSITY OF SZEGED, Szeged, Hungary

A dynamical systems approach to robotics: the role of attractors in loco-
motion

SEMINARS IN STATISTICAL PHYSICS, ITP, EOTVOs LORAND UNIVERSITY, Budapest, Hun-
gary

Complex activity patterns generated by short-term synaptic plasticity
ESANN 2017, HoTeL NOVOTEL, Bruges, Belgium

Partial predictability in chaos

SEMINARS IN STATISTICAL PHYSIcS, ITP, EOTVOS LORAND UNIVERSITY, Budapest, Hun-
gary

A new prototype dynamical system with a generalised mechanical potential
SEMINARS IN STATISTICAL PHYSIcS, ITP, EOTVOS LORAND UNIVERSITY, Budapest, Hun-
gary

Dynamics of working memory

SEMINARS IN STATISTICAL PHYSIcS, ITP, EOTVOS LORAND UNIVERSITY, Budapest, Hun-
gary

Chaos on the conveyor belt

MAGYAR F1zIKUS VANDORGYULES, ROLAND EOTVOS PHYSICAL SOCIETY, Debrecen, Hun-
gary

The complex phase space of a simple mechanical system

XXXI. OTDK FIFOMA, UNIVERSITY OF TECHNOLOGY AND EcoNowMics, Budapest, Hun-
gary

Time scale effects on the asymmetry of inverse statistics in stock markets
STATISTICAL PHYSICS DAY, HUNGARIAN ACADEMY OF SCIENCES, Budapest, Hungary

2020

2020

2019

2018

2018

2016

2016

Attractoring: a simple framework for self-organized robotic locomotion
DyNAMICS DAYS DIGITAL, VRIJE UNIVERSITEIT AMSTERDAM, Amsterdam/online, online

Attractoring: a dynamical systems framework for self-organized robotic
locomotion

45RD CONFERENCE OF THE MIDDLE EUROPEAN COOPERATION IN STATISTICAL PHYSICS
(MECO45), BAaBES-BoLyal UNIVERSITY, Cluj-Napoca/online, Romania

Encoding complex dynamics by state-transition networks

44RD CONFERENCE OF THE MIDDLE EUROPEAN COOPERATION IN STATISTICAL PHYSICS
(MECO44), LMU MunicH, Kloster Seeon/Munich, Germany

Designing and controlling multistable dynamical systems: from theory to
applications

43RD CONFERENCE OF THE MIDDLE EUROPEAN COOPERATION IN STATISTICAL PHYSICS
(MECO43), AGH-UST, Krakow, Poland

Embodied locomotion through self-organized frequency locking

ANALYSIS AND MODELING OF COMPLEX OSCILLATORY SYSTEMS (AMCOS), PRBB PARcC
DE RECERCA BIOMEDICA DE BARCELONA, Barcelona, Spain

The role of sensori-motor loop for cognition

EUCoGNITION MEETING, "COGNITIVE ROBOT ARCHITECTURES”, TU WIEN, Vienna, Aus-
tria

Short-term synaptic plasticity generates complex activity patterns of cell
assemblies in Hopfield-networks

XXXVI Dynamics DAY EUROPE, CORFU HOLIDAY PALACE HOTEL, Corfu, Greece



2016

2016

2015

2015

2015

2014

2014

2014

2014

2012

Complex time series of cell assemblies generated by short-term synaptic
plasticity

9TH BERNSTEIN SPARKS WORKSHOP, MAX PLANCK INSTITUTE FOR DYNAMICS AND SELF-
ORGANIZATION, Gottingen, Germany

A new class of prototype dynamical systems for constructing multiple co-
existing attractors

DyNaMics Days US 2016, DUKE UNIVERSITY, Durham, NC, USA

Limit cycles with transient state dynamics in cyclic networks

CNS 2015, ORGANIZATION FOR COMPUTATIONAL NEUROSCIENCES, Prague, Chezch Repu-
blic

A prototype dynamical system with a generalized mechanical potential
DPG 2015, TECHNISCHE UNIVERSITAT BERLIN, Berlin, Germany

Transient state dynamics arising from short-term synaptic plasticity
OCCAM 2015, INSTITUTE OF COGNITIVE SCIENCE, Osnabriick, Germany

Limit cycles in a ring network
WSQSB 2014, INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS, Trieste, Italy

Dynamics of neural networks with transient synaptic plasticity rules
OCCAM 2014, INSTITUTE OF COGNITIVE SCIENCE, Osnabriick, Germany

Short-term synaptic plasticity in a ring network

ESI-SYNC 2014, ERNST STRUNGMANN INSTITUTE FOR NEUROSCIENCE, Frankfurt am Main,
Germany

Dynamics of neural networks with transient synaptic plasticity rules
DPG 2014, TECHNISCHE UNIVERSITA DRESDEN, Dresden, Germany

Time scale effects on the asymmetry of inverse statistics in stock markets
TIM 12, WEST UNIVERSITY, Timisoara, Romania



