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Current position, fellowships and qualifications

*  Associate professor of Applied Physics at the University of Cagliari, Italy, since 2016

*  Head of the Postgraduate School of Medical Physics of the University of Cagliari, since 2017

*  Research Fellow of the Italian Institute for Nuclear Physics, since 2005.

*  Member of the Italian Association of Medical Physics (AIFM)

* National academic qualification as full professor of Applied Physics at university level from the MIUR
(Ministry of Education, University and Research) of Italy, 2018

Education

e PhD in Physics, University of Cagliari (Italy), 2004
e Laurea in Physics, final mark 110/110, University of Pisa (Italy), 1998

Research interests
*  Computational neuroscience, spiking neural networks, artificial neural networks
*  Computational methods in medical physics and biophysics
*  Machine learning in medical imaging
*  Monte Carlo simulation methods

Biosketch

Bruno Golosio is associate professor of Applied Physics at the University of Cagliari and Research Fellow of the Italian
Institute for Nuclear Physics. Since October 2017 he is Head of the Postgraduate School of Medical Physics of the
University of Cagliari. He obtained the national academic qualification as full professor of Applied Physics at university
level from the MIUR (Ministry of Education, University and Research) of Italy in 2018. He teaches “Analysis and
simulation of physical systems” and “Medical Physics” for the Master Degree Course in Physics, and “Physics of
Diagnostic Imaging” for the Postgraduate School of Medical Physics and for the Bachelor Degree Course in Radiology
and Radiotherapy. His main research interests are computational neuroscience, neural networks, computational methods
for medical physics and biophysics, machine learning in medical imaging, Monte Carlo simulation methods. Over the
last twenty years, he participated in several research projects, with increasing level of responsibility. Currently, he is
principal investigator of the project icei-hbp-2020-0007 for MPI-GPU simulation of spiking neural network models in
the Interactive Computing E-Infrastructure for the Human Brain Project (ICEI-HBP) and coordinator of the research
unit of Cagliari of the WaveScalES (Wave Scaling Experiments and Simulations) experiment of the Human Brain
Project, focused on large-scale simulations of brain activity based on spiking neural networks and on the study of brain
wave propagation in wake and sleep states. He also participates in the project “Brain-Scale Simulations” of the Juelich
Supercomputing Center, and on the AIM (Artificial Intelligence in Medicine) project founded by the Italian Institute for
Nuclear Physics (INFN). In the past, he was unit leader of several projects funded by the INFN, and participated in
projects for experiments at the European Synchrotron Radiation Facility (France), at the GSI laboratories in Darmstadt
(Germany), at Brookhaven National Laboratory (US), and at the Elettra synchrotron (Italy). He also has a long
experience in scientific software development in several programming languages, including C/C++, Python, CUDA,
and in high performance computing (HPC) on computer clusters and GPUs. He is the first author of numerous software
for the simulation, reconstruction and processing of biomedical data and is active in coordinating the groups that
develop and maintain these software. In particular, he coordinates the development of NEST GPU (https://nest-
gpu.readthedocs.io/en/latest), the parallel implementation for GPU devices of the NEST simulator (https:/www.nest-
simulator.org), one of the spiking-neural-network simulators most used by the international neuroscientific community.
He is the first author of a popular cognitive neural model of language development, called ANNABELL (Artificial
Neural Network with Adaptive Behavior Exploited for Language Learning, https://github.com/golosio/annabell/wiki)
and of the open source software XRMC (https://github.com/golosio/xrmc/wiki) for Monte Carlo simulation of x-ray
imaging, spectroscopy and dosimetry experiments, and co-author of the open source software library XRAYLIB
(https://github.com/tschoonj/xraylib/wiki), one of the most popular libraries of X-ray parameters and functions.

The trace of his research work is documented on more than 120 research papers.
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Bibliometric indicators

H-index: 26, n. publications: 123, n. citations: 2282 (source: Scopus, www.scopus.com, 15/11/2022)

Project coordination

Project icei-hbp-2020-0007 for MPI-GPU simulation of spiking neural network models in the Interactive
Computing E-Infrastructure for the Human Brain Project (ICEI-HBP), from 01/10/2020 to 31/01/2023, 28
months, principal investigator.

WaveScalES project (Wave Scaling Experiments and Simulations), focused on large-scale simulations of brain
activity based on spiking neural networks and on the study of brain wave propagation in wake and sleep states
(Human Brain Project Work Package 2: Networks underlying brain cognition and consciousness), partecipant
since January 2020, Cagliari research unit coordinator since october 2022.

SR3T (synchrotron radiation rotational radiotherapy) project, supported by the Italian Institute for Nuclear
Physics (2018-2020), 36 months, Cagliari-Sassari research unit coordinator.

SYRMA-3D project, supported by the Italian Institute for Nuclear Physics (2016-2019), 36 months, Cagliari-
Sassari research unit coordinator.

SYRMA-CT project, supported by the Italian Institute for Nuclear Physics (2014-2016), 36 months, Cagliari-
Sassari research unit coordinator.

Project “Investigation of reconstruction algorithms for low-dose breast x-ray phase-contrast tomography” at
the Elettra synchrotron facility in Italy, project n. 20140391 and n. 20145096, approved by the international
scientific committee of Elettra(2014-2015) project coordinator

CYBERSAR project, supported by the Programma Operativo Nazionale (PON) avviso 1575, aimed at the
creation of an infrastructure for high-performance computing in the south of Italy (2008-2012), GRID node
CYBERSAR-PORTOCONTE, 60 months, GRID node installation and administration contract supervisor
CYBERSAR project,, task A12.5: Implementation of a framework and development of software for
biomedical image analysis on distributed databases (2006-2009) 39 months, task A12.5 coordinator, two-
years research contract supervisor

DREAMS (Direct Reactions with Exotic ions And Multifragmentation Studies) project, supported by the
Italian Institute for Nuclear Physics (2012), 12 months, Cagliari-Sassari research unit coordinator

FIRST (Fragmentation of Ions Relevant for Space and Therapy) project, at the GSI laboratories, Darmstadt,
Germany, international project approved by the GSI committee G-PAC (2011), 24 months, Cagliari-Sassari
research unit coordinator

FRAG project, supported by the Italian Institute for Nuclear Physics (2011), 12 months, Cagliari-Sassari
research unit coordinator

"Feasibility study of a system for angiography and angio-CT using K-edge filters" project supported by the
Fondazione Banco di Sardegna, 2010-2011, 12 months, preject coordinator

MAGIC-V (Medical Application on a Grid Infrastructure Connection) project, supported by the Italian Institute
for Nuclear Physics (2007-2008), 24 months, Cagliari-Sassari research unit coordinator

MI-713 project: "Helical X-ray fluorescence tomography for the determination of the 3D internal elemental
distribution in the micron-scale" at the ESRF (European Synchrotron Radiation Facility) Grenoble, France,
project approved by the ESRF Scientific Committee (2003) project coordinator

Participation in other research projects

AIM (Artificial Intelligence in Medicine) project, supported by the Italian Institute for Nuclear Physics, since
January 2020.

SL-BEATS2 (SPARC LAB BEAm line from Thomson Source) project, supported by the Italian Institute for
Nuclear Physics (2013), 12 months.

Project "Angiography and angio-CT using K-edge filters", L.R.7/8/2007, "Promozione della Ricerca
Scientifica e dell'Innovazione tecnologica in Sardegna", 2012-2014.

SL-BEATS2 (SPARC LAB BEAm line from Thomson Source) project, supported by the Italian Institute for
Nuclear Physics (2013), 12 months.

DREAMS (Direct Reactions with Exotic ions And Multifragmentation Studies) project, supported by the
Italian Institute for Nuclear Physics (2013), 12 months.

BEATS2 (BEAm line from Thomson Source) project, supported by the Italian Institute for Nuclear Physics
(2011-2012), 12 months.
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AEA45 project - Advanced imaging and ultra-fast material probing with inverse Compton scattering, at the
Brookhaven National Laboratory -USA (2009-2011), 36 months.

BEATS (BEAm line from Thomson Source) project, supported by the Italian Institute for Nuclear Physics
(2008-2010), 36 months.

EXCALIBUR (EXposure effeCts At Low-doses of Ionizing-radiation in Biological cultURes) project,
supported by the Italian Institute for Nuclear Physics (2009), 12 months.

PRIN project — Study and development of computational-physical systems for distributed analysis if
biomedical images, supported by the Ministry of Education, Universities and Research (2006-2007), 24
months.

MAMBO2 (MAmmographic Monochromatic Beam Outlook) project, supported by the Italian Institute for
Nuclear Physics (2007), 12 months.

MAMBO (MAmmographic Monochromatic Beam Outlook) project, supported by the Italian Institute for
Nuclear Physics (2006), 12 months.

MAGIC-5 (Medical Application on a Grid Infrastructure Connection) project, supported by the Italian Institute
for Nuclear Physics (2006), 12 months.

NATO project grant nr. EST-CLG-979530, supported by NATO Science Programme, Collaborative Linkage
Grant (2003), 12 months.

Referee - participation in editorial committees

Guest editor of the research topic “Language Representation and Learning in Cognitive and Artificial
Intelligence Systems”, participating journals Frontiers in Robotics and Al, Frontiers in Computational
Neuroscience, Frontiers in Neurorobotics, 2020

Associate editor for the journal Medical Physics, 12/2011-07/2012

Referee for several journals: Scientific Reports, Applied Physics Letters, Physics in Medicine and Biology,
Medical Physics, IEEE Transactions on Nuclear Science, International Journal of Computer Assisted
Radiology and Surgery, Computer Methods and Programs in Biomedicine, Spectrochimica Acta B, Journal of
X-Ray Science and Technology, Computer Physics Communications

Software development

First author of the library NEST GPU for fast simulation of large-scale networks of spiking neurons,

https://github.com/golosio/Neural GPU/wiki
First author of the open source software ANNABELL (Artificial Neural Network with Adaptive Behavior

Exploited for Language Learning), https://github.com/golosio/annabell/wiki
He contributed to the development of the NEST simulator, one of the most popular simulators of spiking

neural networks, http://www.nest-simulator.org/
First author of the open source software XRMC (X-Ray Monte Carlo), https://github.com/golosio/xrmc/wiki
Coauthor of the open source software library XRAYLIB, one of the most popular libraries of X-ray parameters

and functions, https://github.com/tschoonj/xraylib/wiki
Coauthor of the software Triangulate, distributed through Computer Physics Communications Program

Library, http://www.cpc.cs.qub.ac.uk/
First author of software for X-ray absorption, fluorescence and scattering tomography reconstruction

Fellowships

Research Fellow of the Italian Institute for Nuclear Physics, since 2005.
Doctoral Research Fellow of the Italian Institute for Nuclear Physics, 2002-2004.

Thesis and research contract supervision

Supervisor of a PhD candidate for the Physics PhD Program at the University of Cagliari, since 2020
Supervisor of the research activity of students of the Medical Physics Postgraduate School, since 2017

Tutor for the graduation thesis of Physics students, since 2017

Co-tutor for the Postgraduate School for Secondary Education Teacher Training, University of Sassari, 2009.
Scientific supervisor of a two-year research contract in the Cybersar project, OR 12, 2007- 2008

Scientific supervisor of a Post-Doc collaboration contract in the Cybersar project, 9 months, for the installation
and administration of the GRID node, 2008
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Participation to scientific and organizing committees

Member of the program committee of SOMET 2022, "The 21th International Conference on Intelligent
Software Methodologies, Tools, and Techniques", Sept. 20-22, 2022, Kitakyushu, Japan

Member of the program committee of SOMET 2021, "The 20th International Conference on Intelligent
Software Methodologies, Tools, and Techniques", Sept. 21-23, 2021, held online due to the Covid-19
pandemic.

Member of the programme committee of the session on High Performance Computing for Neuroscience at
PDP2020, 28th Euromicro Int. Conf. On Parallel, Distributed and Network-based Processing, Vasteras
(Sweden) 2020

Member of the program committee of SOMET 2020, "The 19th International Conference on Intelligent
Software Methodologies, Tools, and Techniques", Sept. 22-24, 2020, Kitakyushu, Japan.

Member of the programme committee of the session on High Performance Computing for Neuroscience at
PDP2019, 27th Euromicro Int. Conf. On Parallel, Distributed and Network-based Processing, Pavia (Italy)
2019

Member of the scientific committee for the workshop "Monte Carlo simulation tools for X-ray imaging and
fluorescence", European Synchrotron Radiation Facility, Grenoble, France, 2014.

Member of the organizing committee of the National Seminar on Software for Nuclear, Sub-nuclear and
applied Physics, Alghero, Italy, 2004-2011

Member of the organizing committee of the conference "Compton Sources for X/gamma Rays: Physics and
Applications", Alghero, Italy, 2008.

Invited talks

2022 — Invited speaker at the BASSES (Brain Activity across Scales and Species) workshop, Rome, Italy:
“Simulation of large-scale spiking network models on GPU systems: recent advances”

2017 - Invited seminar at the Institute of Neuroscience and Medicine, Research Center Jiilich, Germany: "A
GPU library for simulation of large-scale networks of biological neurons"

2015 - Invited seminar at the Centre for Robotics and Neural Systems, University of Plymouth: "A neural
model of the working memory"

2004 - Invited speaker at the European Conference on X-Ray Spectrometry EXRS, Alghero, Italy.

2004 — Invited speaker at the XC Congress of the Italian National Physics Society, Brescia, Italy

Talks at international conferences

2020 — talk at the NEST Conference 2020, talk title “Toward a possible integration of NeuronGPU in NEST”.
Due to the COVID-19 restrictions, the conference was held online.

2015 - talk at the Annual International Conference on Biologically Inspired Cognitive Architectures, Lyon,
France

2011 — talk at the IEEE Nuclear Science Symposium, Medical Imaging Conference, Valencia, Spain.

2008 — talk at the Workshop "Compton Sources for X/gamma Rays: Physics and Applications", Alghero, Italy.
2003 — talk at the ASNT (American Society for Nondestructive Testing) Spring Conference and 12th Annual
Research Symposium, Orlando, Florida.

University teaching

“Analysis and simulation of physical systems” lectures for the Master Degree Course in Physics, 48 hours per
year, University of Cagliari, since 2019

“Medical Physics” lectures for the Master Degree Course in Physics, 48 hours per year, University of Cagliari,
since 2019

“Physics of Diagnostic Imaging” lectures for the Postgraduate School of Medical Physics, 16 hours per year,
University of Cagliari, since 2017

“Physics of Diagnostic Imaging” lectures for the Bachelor Degree Course in Radiology and Radiotherapy
Techniques, 32 hours per year, University of Cagliari, since 2017

“Applied Physics” lectures for the Bachelor Degree Course in Physics, 48 hours per year, University of
Cagliari, 2017-2019

“Physics” lectures for the Bachelor Degree Course in Physical Education, 32 hours per year, University of
Cagliari, 2017-2019

“Physics” lectures for the Bachelor Degree Course in Biotechnologies, 48 hours per year, University of
Sassari, 2014-2016.



e “Physics” lectures for the Bachelor Degree Course in Natural and Environmental Sciences, 48 hours per year,
University of Sassari, 2015-2016.

e “Physics” lectures for the Bachelor Degree Course in Chemistry, 80 hours per year, University of Sassari,
2005-2013.

*  “Physics” lectures at the Agronomy Faculty, 48 hours per year, University of Sassari, 2003-2012 and 2014-
2016.

*  “Foundations of Nuclear and Radiation Physics” lectures at the Nuclear Medicine Postgraduate School,
University of Sassari, 2006-2015.

*  “Dosimetry, Theory and Instrumentation” lectures at the Nuclear Medicine Postgraduate School, University of
Sassari, 2006-2011.

*  “Methods for Data and Images Acquisition and Elaboration” lectures at the Nuclear Medicine Postgraduate
School, University of Sassari, 2006-2011.

*  “Physics Complements” lectures at the Postgraduate School for Secondary Education Teacher Training ,
University of Sassari, 2007-2009.

*  “Physics Laboratory” lessons for the Bachelor Degree Course in Chemistry, University of Sassari, 2006.

*  “Physical Techniques in the Work of Art” lectures for the Bachelor Degree Course in Cultural Heritage, 48
hours per year, University of Sassari, 2004.

*  “Environmental Physics” lectures for the Bachelor Degree Course in Natural Sciences, 48 hours per year,
University of Sassari, 2004.

Teaching in scientific software seminars

e  Teacher of the course “Introduction to object-oriented programming applied to computational physics” for
Physics students, held at Department of Physics of the University of Cagliari, 2019

e  Hands-on presentation of the software XRMC at the workshop "Monte Carlo simulation tools for X-ray
imaging and fluorescence", European Synchrotron Radiation Facility, Grenoble, France, 2014.

e  Teacher of the course "Object Oriented Programming" in the National Seminar on Software for Nuclear, Sub-
nuclear and applied Physics, Alghero, Italy, 2011.

e  Teacher of the course "Programming in the Linux environment" in the National Seminar on Software for
Nuclear, Sub-nuclear and applied Physics, Alghero, Italy, 2009-2010.

List of Publications

Publications in peer-reviewed international journals: 89
Book chapters: 2
Conference Proceedings: 31

Publications in peer-reviewed international journals
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short-term plasticity. Frontiers in integrative neuroscience, vol. 16, art. no. 972055, doi:
10.3389/fnint.2022.972055
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(2022) Fast Simulation of a Multi-Area Spiking Network Model of Macaque Cortex on an MPI-GPU Cluster.
Frontiers In Neuroinformatics, vol. 16, art. no. 883333, doi: 10.3389/fninf.2022.883333

[3] Mettivier G, Sarno A, Lai Y, Golosio B, Fanti V, Italiano ME, Jia X, Russo P (2022) Virtual Clinical Trials in
2D and 3D X-ray Breast Imaging and Dosimetry: Comparison of CPU-Based and GPU-Based Monte Carlo
Codes, Cancers, vol. 14 (4), art. no. 1027, doi: 10.3390/cancers14041027
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algebraic reconstruction technique algorithm for phase-contrast breast computed tomography, Physics in
Medicine and Biology, vol. 67(9), art. no. 095012, doi: 10.1088/1361-6560/ac65d4

[5] Golesio B, De Luca C, Capone C, Pastorelli E, Stegel G, Tiddia G, de Bonis G, Paolucci PS (2021) Thalamo-
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Computational Biology, vol. 17(6), art. no. e1009045, doi: 10.1371/journal.pcbi.1009045
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Taibi A, Tromba G, Zanconati F, Longo R (2019) Monochromatic breast computed tomography with
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Journal of Medical Imaging vol. 6(3), art. n. 031402, ISSN: 23294302, doi: 10.1117/1.JM1.6.3.031402
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1343-1353, ISSN: 09090495, doi: 10.1107/S1600577519005502
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