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Szabolcs	Horvát	

contact: email: horvat@mpi-cbg.de or szhorvat@gmail.com  
web: h8p://szhorvat.net/  
tel: +49 1525 850 7482  
mail: Max Planck InsItute of Molecular Cell Biology and GeneIcs,  
Pfotenhauerstr. 108, 01307 Dresden, Germany 

Current	Position	
I am currently an ELBE postdoctoral fellow at the Center for Systems Biology Dresden. 

I have a general interest in the quanItaIve modelling of complex systems and networks and 
in the interdisciplinary applicaIons of the methods of staIsIcal mechanics. My present focus 
is the analysis of biologically relevant networks, such as brain connecIvity. 

Professional	Experience	
 2015-2017 Postdoctoral researcher at the Stem-cell and Brain Research InsItute   
   (Inserm U1208) in Lyon, France, working in the CorIcal Architecture,  
   Coding and PlasIcity group lead by Dr. Henry Kennedy. 

 2012-2015 Postdoctoral researcher, University of Notre Dame, Indiana, United States 
   working in iCeNSA with Prof. Zoltán Toroczkai 

Education	
2008–2012 PhD degree in physics of complex systems, 

at Babeș–Bolyai University (Cluj-Napoca, Romania)  
thesis Itle: “StaIsIcal physics studies of complex systems” 
Supervisor: Prof. Zoltán Néda 

2007-2010 PhD degree in physics of relaIvisIc heavy-ion collisions, 
University of Bergen (Bergen, Norway)  
thesis Itle: “Phase TransiIons in Non-Equilibrium Dynamical Systems”  
Supervisor: Prof. László Csernai 

2006–2007 Master’s degree: University of Bergen (Bergen, Norway) 
thesis Itle: “Frequency fluctuaIons in power systems” 
Supervisor: Prof. László Csernai 

2002–2006 Bachelor’s degree: Babeș–Bolyai University (Cluj-Napoca, Romania)  
thesis Itle: “StaIszIkus fizikai módszerek a makro-ökológiában”  
(English:  “StaIsIcal physics methods in macro-ecology”) 
Supervisor: Prof. Zoltán Néda 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Grants	and	fellowships	
PRESTIGE Marie Curie AcIons fellowship programme, incoming mobility grant 
h8p://www.campusfrance.org/en/presIge 

Teaching	experience	and	quali:ications	
University of Notre Dame:  SubsItute instructor on several occasions for graduate level 
courses on the following subjects: “StaIsIcal Mechanics”, “Electrodynamics”, “Networks, 
InformaIon & Physics”, “Quantum Mechanics”, “Classical Mechanics”, as well as 
“MathemaIcal Methods for Physics Majors” (undergraduate level). 

Babeș-Bolyai University:  Taught introductory lectures on scienIfic programming in C++ for 
master’s students in physics (duraIon: 2 months) 

University of Bergen:  Led interacIve problem solving sessions for the master’s level 
PHYS205 Electrodynamics course (3 semesters). Developed homework and midterm 
problems for the same course, h8p://szhorvat.net/teaching/phys205/ed/ 

During undergraduate studies at the Babeș–Bolyai University, completed all pedagogy 
courses and teaching pracIce required to teach in secondary schools. 

Languages	
Hungarian (mother tongue), Romanian (fluent), English (fluent), Norwegian (upper 
intermediate, passed “level 3 advanced” exam), Modern Greek (lower intermediate), 
Mandarin Chinese (lower intermediate), French (elementary), German (elementary). 

Software	&	programming	
Extensive experience in numerical modelling, compuIng with graphs/networks, Monte Carlo 
simulaIons, data processing and visualizaIon, contribuIons to open source projects (igraph) 

Projects: 

MATLink, an advanced MathemaIca-MATLAB interface (matlink.org)  
IGraph/M, a MathemaIca interface for using the igraph network analysis library 
LTemplate, a framework for easily extending MathemaIca through C++ 
See also h8ps://github.com/szhorvat and h8ps://bitbucket.org/szhorvat/  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Publications	
Sz. Horvát, R. Gămănuț, M. Ercsey-Ravasz, L. Magrou, B. Gămănuț, D. C. Van Essen, A. 
Burkhalter, K. Knoblauch, Z. Toroczkai, H. Kennedy, SpaIal Embedding and Wiring Cost 
Constrain the FuncIonal Layout of the CorIcal Network of Rodents and Primates, PLoS 
Biology 14, e1002512 (2016). 

Sz. Horvát, É. Czabarka, Z. Toroczkai, Reducing Degeneracy in Maximum Entropy Models of 
Networks, Physical Review Le?ers 114 (2015). 

Sz. Horvát, Z. Néda, Complex phase space of a simple synchronizaIon model, Physica D 
256-257, 43 (2013). 

S. Zschocke, Sz. Horvát, I. N. MishusIn, and L. P. Csernai, Nonequilibrium hadronizaIon and 
consItuent quark number scaling, Physical Review C 83, 044903 (2011). 

Sz. Horvát, A. Derzsi, Z. Néda, and A. Balog, A spaIally explicit model for tropical tree 
diversity pa8erns, Journal of TheoreEcal Biology 265, 517-523 (2010). 

Sz. Horvát, V. K. Magas, D. D. Stro8man, and L. P. Csernai, Entropy development in ideal 
relaIvisIc fluid dynamics with the Bag Model equaIon of state, Physics Le?ers B 692, 
277-280 (2010). 

Sz. Horvát, E. Á. Horváth, G. Máté, E. Káptalan, Z. Néda, Unexpected synchronizaIon, Journal 
of Physics: Conference Series 182, 012026 (2009). 

L. P. Csernai, Y. Cheng, Sz. Horvát, V. Magas, D. Stro8man, and M. Zétényi, Flow analysis with 
3-dim ultra-relaIvisIc hydro, Journal of Physics G 36, 064032 (2009). 

Sz. Horvát and P. Hantz, Pa8ern formaIon induced by ion-selecIve surfaces: Models and 
simulaIons, Journal of Chemical Physics 123, 085707 (2005). 

P. Hantz, J. Partridge, Gy. Láng, Sz. Horvát, M. Újvári, Ion-SelecIve Membranes Involved in 
Pa8ern-Forming Processes, Journal of Physical Chemistry B 108, 18135 (2004).  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Presentations	
“Maximum entropy models of networks and their applicaIons”, invited talk at Babeș-Bolyai 
University, Dept. of Physics, Cluj-Napoca, Romania, August 2017. 

“Maximum entropy models of networks and their applicaIons”, invited talk at Huazhong 
University of Science and Technology, School of AutomaIon, Wuhan, China, July 2017. 

“Maximum entropy models of networks and applicaIons to connectome imputaIon”, invited 
talk at EPIcx lab, Paris, France, February 2017. 

“The brain as a spaIally embedded network”, Santé@Labex conference, Lyon, France, 
December 2016. 

“Reducing degeneracy in ExponenIal Random Graph models”, invited talk at IXXI, École 
normale supérieure Lyon, France, January 2016. 

“Reducing degeneracy in ExponenIal Random Graph models”, invited talk at Northwestern 
InsItute on Complex Systems, Evanston, Illinois, January 2015. 

“Reducing degeneracy in ExponenIal Random Graph models”, invited talk at Amaral Lab at 
Northwestern University, Evanston, Illinois, January 2015. 

“Avoiding Degeneracy Through ConvexificaIon in ExponenIal Random Graph Models”, 
DARPA GRAPHS meeIng, November 2013 (poster). 

“A Gentle IntroducIon To The StaIsIcal Mechanics of Networks and ExponenIal Random 
Graph Models”, invited talk given at Frankfurt InsItute for Advanced Studies, Frankfurt, 
Germany, June 2013. 

“Reducing Degeneracy in ExponenIal Random Graph models”, invited talk given at Max 
Planck InsItute for the Physics of Complex Systems, Dresden, Germany, June 2013. 

“Non-equilibrium HadronizaIon and Quark-number Scaling”, invited talk given at Central 
China Normal University, Wuhan, China, 2010. 

“Entropy change during the final stages of expansion in relaIvisIc fluid dynamics 
calculaIons”  and “ConsItuent quark number scaling of the ellipIc flow and the final 
hadronizaIon of QGP”, presented at TORIC workshop, Sardinia, Italy, 2010. 

Sz. Horvát, Z. Néda, H. M. TóháI, A. Derzsi, A. Balogh, “A SpaIally Explicit Macroecological 
Model”, presented at the InternaIonal Workshop on StochasIc Phenomena, Cluj-Napoca, 
Romania, May 2008. 

Other	talks	
“The Science of Complex Systems”, popular science talk at Espace Ulys event (www.espace-
ulys.fr), Lyon, France, 2016 

“igraph and MathemaEca”, Wolfram Technology Seminar, Lyon, France, October, 2016 

“MathemaEca as a Glue Language: ConnecIng Tools Together”, Wolfram Technology 
Seminar, (Grenoble, March, 2016 and Marseille, May, 2016) 

“The Science of Complex Systems and Networks”, popular science presentaIon given at 
Architecture Project (architecture-project.com), Valle8a, Malta, 2011
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