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• Born the 20/11/1982 in La Spezia (Italy).

• Language: italian (mother tongue), english, written french.

Education

Bachelor thesis defended the 17/10/2004 at Pisa University. Thesis ti-
tle “The mathematical structure of quantum mechanics”, supervisor prof.
L. Bracci (110/110 cum laude).

Master thesis defended the 24/07/2007 at Pisa University. Thesis title “The
chiral transition in QCD with three flavours”, supervisor prof. A. Di Gia-
como (110/110 cum laude).

Winner of a PhD grant at Pisa University (2008-2010).

PhD thesis defended the 17/02/2011 at Pisa University. Thesis title “Con-
finement, deconfinement and monopoles in gauge theories”, supervisor prof.
A. Di Giacomo.

Work experience

INFN post-doc grant on the research theme “Lattice QCD on GPU card”
(call 14314 of 8/03/2011) starting the 5/09/2011 (for two years).

INFN post-doc grant on the research theme “Research in theoretical nuclear
and subnuclear physics, field theory and statistical mechanics” (call 15422
of 15/01/2013) starting the 5/09/2013 (for two years).

Post-doc grant at Pisa University on the research theme “Quantum field
theory from fundamental interactions to cold atoms” starting the 15/09/2015
(for one year).

Post-doc grant at Firenze University on the research theme “Physics of rel-
ativistic strongly interacting fluids” starting the 01/10/2016 (for one year).

Type A researcher (junior) at Pisa University since 01/10/2017.

Type B researcher (senior) at Pisa University since 30/04/2020.

Associate professor at Pisa University since 30/04/2023.
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Teaching activity

2011-2015 Teaching assistant for the course “Fisica 3” (Physics 3) for the
third year of the bachelor degree in Physics (relativistic electromagnetism,
radiation-matter interaction, nuclear and subnuclear physics, prof. I. Bom-
baci and F. Costantini).

2017-2020 “Fisica 3” (Physics 3) for the third year of the bachelor degree in
Physics (scattering, relativistic electromagnetism, radiation-matter interac-
tion, with prof. G. Batignani).

2017-2020 “Meccanica classica” (Classical Mechanics) for the second year
of the bachelor degree in Physics (analytical mechanics, special relativity,
statistical mechanics , with prof. M. D’Elia).

2020-2021 “Fisica ed Elementi di Radioprotezione” (Physics and elements
of radioprotection) and “Elementi di Radiobiologia” (Elements of radiobiol-
ogy) for the first year of the bachelor degrees in “Professioni sanitarie della
riabilitazione” and “Tecniche della prevenzione nell’Ambiente e nei luoghi di
lavoro” (subgroups of the medical sciences degrees).

2020- “Meccanica quantistica” (Quantum Mechanics) for the third year of
the bachelor degree in Physics (with prof P. Rossi up to 2021/22, then with
prof. L. Gualtieri).

2021- “Fisica 3” (Physics 3) for the third year of the bachelor degree in
Physics (scattering, relativistic electromagnetism, radiation-matter interac-
tion, with prof. G. Batignani).

2023- “Metodi Numerici della Fisica” for the first year of the master de-
gree in Physics (modules “Introduction to Markov Chain Monte-Carlo and
applications to statistical mechanics”, “Applications of Monte-Carlo meth-
ods to the study of path-integrals in quantum mechanics”, “Path-integral
simulations in quantum field theory”).

Supervisor of 149 bachelor thesis, cosupervisor of 2 master thesis in physics
and supervisor of 8 master thesis in physics.

Conference organization

Member of the local organizing committee:

GPU Computing in High Energy Physics, Pisa (Italy), September 10-12,
2014.

Extreme QCD 2017 - The 15th international workshop on QCD in eXtreme
conditions, Pisa (Italy), June 25-28, 2017.
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Research projects responsibilities

Principal investigator of the ISCRA B project (call IsB18) “Topological prop-
erties of trace deformed Yang-Mills theories” at CINECA (5.5 millions of
core-hours, from 30 november 2018 to 30 november 2019).

Principal investigator of the ISCRA B project (call IsB20) “Trace deforma-
tion on the edge” at CINECA (3.5 millions of core-hours, from 9 october
2018 to 9 october 2020).

Principal investigator of the PRIN 2022 project “Emerging gauge theo-
ries: critical properties and quantum dynamics” (identifier 20227JZKWP)
by Ministry of University and Research (total 210 Keuro, from 28 september
2023 to 27 september 2025).

Administrative tasks

03/07/2019-29/04/2023 Researchers’ representative in “Giunta” of the Physics
Department of Pisa University.

01/12/2020- Member of “Commissione Scientifica d’area 02” (Scientific Com-
mission for the physics research area) of Pisa University.

01/06/2023- National coordinator of the INFN research project NPQCD.

Research interests

Non perturbative physics of gauge theories: monopoles and their relation with
confinement, topological properties, θ dependence, flux tubes, critical proper-
ties at phase transitions. Lattice study of the QCD phase diagram and QCD
vacuum properties, QCD at finite density and in presence external magnetic
fields. Statistical physics and critical phenomena of classical spin systems.
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59. C. Bonati, A. Franchi, A. Pelissetto, E. Vicari Two-dimensional lattice
SU(Nc) gauge theories with multiflavor adjoint scalar fields JHEP 2021:05
018 (2021) [arXiv:2103.12708].

60. C. Bonati, A. Pelissetto, E. Vicari Lattice gauge theories in the presence
of a linear gauge-symmetry breaking Phys. Rev. E 104, 014140 (2021)
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Phys. Rev. B 105, 085112 (2022) [arXiv:2201.01082].

66. C. Bonati, A. Pelissetto, E. Vicari Multicritical point of the three-dimensional
Z2 gauge Higgs model Phys. Rev. B 105, 165138 (2022) [arXiv:2112.01824].

67. C. Bonati, A. Franchi Color-flavor reflection in the continuum limit of
two-dimensional lattice gauge theories with scalar fields Phys. Rev. E
105, 054117 (2022) [arXiv:2203.06979].

68. C. Bonati, A. Pelissetto, E. Vicari Scalar gauge-Higgs models with discrete
Abelian symmetry groups Phys. Rev. E 105, 054132 (2022) [arXiv:2204.02907].

69. C. Bonati, A. Pelissetto, E. Vicari Three-dimensional monopole-free CPN−1

models: Behavior in the presence of a quartic potential J. Stat. Mech.
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70. A. Athenodorou, C. Bonanno, C. Bonati, G. Clemente, F. D’Angelo,
M. D’Elia, L. Maio, G. Martinelli, F. Sanfilippo, A. Todaro Topological
susceptibility of Nf = 2 + 1 QCD from staggered fermions spectral projec-
tors at high temperatures JHEP 2022:10 197 (2022) [arXiv:2208.08921].

71. C. Bonati, N. Francini Non-compact lattice Higgs model with Abelian dis-
crete gauge groups: phase diagram and gauge symmetry enlargement Phys.
Rev. B 107 035106 (2023) [arXiv:2211.03590].

72. C. Bonati, A. Franchi, A. Pelissetto, E. Vicari Chiral critical behavior of
3D lattice fermionic models with quartic interactions Phys. Rev. D 107,
034507 (2023) [arXiv:2212.13932].

73. C. Bonati, A. Pelissetto, E. Vicari Gauge fixing and gauge correlations
in noncompact Abelian gauge models Phys. Rev. D 108, 014517 (2023)
[arXiv:2304.14366].

74. C. Bonati, A. Pelissetto, E. Vicari The Coulomb Higgs phase transition
of three-dimensional lattice Abelian-Higgs gauge models with noncompact
gauge variables and gauge fixing Phys. Rev. E 108, 044125 (2023)
[arXiv:2305.15236].

75. C. Bonati, A. Pelissetto, E. Vicari Abelian Higgs gauge theories with mul-
ticomponent scalar fields and multiparameter scalar potentials Phys. Rev.
B 108, 245154 (2023) [arXiv:2310.08504].

76. R. Aiudi, C. Bonanno, C. Bonati, G. Clemente, M. D’Elia, L. Maio,
D. Rossini, S. Tirone, K. Zambello Quantum Algorithms for the com-
putation of quantum thermal averages at work Phys. Rev. D 108, 114509
(2023) [arXiv:2308.01279].

77. C. Bonati, A. Pelissetto, E. Vicari Diverse universality classes of the topo-
logical deconfinement transitions of three-dimensional noncompact lattice
Abelian-Higgs models Phys. Rev. D 109, 034517 (2024) [arXiv:2308.00101].

78. C. Bonati, A. Pelissetto, E. Vicari Deconfinement transitions in three-
dimensional compact lattice Abelian Higgs models with multiple-charge
scalar fields Phys. Rev. E 109, 044146 (2024) [arXiv:2402.06374]

Published papers (non research)

1. C. Bonati Variations on the magnetic torque acting on a wire. Eur. J.
Phys. 33 987 (2012) [arXiv:1205.1035].

2. C. Bonati The Peierls argument for higher dimensional Ising models. Eur.
J. Phys. 35 035002 (2014) [arXiv:1401.7894].
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Preprints

1. C. Bonanno, C. Bonati, M. Papace, D. Vadacchino The θ-dependence of
the Yang–Mills spectrum from analytic continuation [arXiv:2402.03096],
Accepted for publication on JHEP.

2. C. Bonati, A. Pelissetto, E. Vicari Strong-coupling critical behavior in
three-dimensional lattice Abelian gauge models with charged N -component
scalar fields and SO(N) symmetry [arXiv:2403.12758].

3. C. Bonati, A. Pelissetto, E. Vicari Three-dimensional Z2-gauge N -vector
models [arXiv:2404.07050].

Invited talks at conferences

1. “Tricritical points in field theory and statistical mechanics: from Potts
models to finite density QCD”, New Frontiers in Lattice Gauge Theory,
Firenze (Italy), August 27 - September 28, 2012.

2. “Across the deconfinement”, Critical Point and Onset of Deconfinement
2016 (CPOD 2016), Wroclaw (Poland), May 30 - June 4, 2016.

3. “The computational challenges of Lattice Quantum Chromodynamics”,
Perspectives of GPU computing in Science, Roma (Italy), September 26-
28, 2016.

4. “Axion phenomenology from Lattice QCD”, Workshop on Axion Physics
and Experiments, Frascati (Italy), March 27-28, 2017.

5. “The topological properties of QCD at high temperature: problems and
perspectives”, 35th International Symposium on Lattice Field Theory
Granada (Spain), June 19-24, 2017.

6. “QCD phase diagram at small µ/T”, ECT∗ Workshop “Phase diagram
of strongly interacting matter: From Lattice QCD to Heavy-Ion Collision
Experiments”, Trento (Italy), November 27 - December 1, 2017.

7. “Topology and θ dependence in nonabelian gauge theories: recent results
from the lattice”, 15th Workshop on Non-Perturbative Quantum Chromo-
dynamics, Paris, 11-14 June, 2018.

8. “Some aspects of color confinement in lattice gauge theories”, Current
Problems in Theoretical Physics (PAFT) 2019, XXV Edition, Vietri sul
Mare (Italy), 13-17 April, 2019.

9. Roundtable on “QCD Topology and Axions”, The XVth Quark confine-
ment and the Hadron spectrum conference, Stavanger (Norway), 1-6 Au-
gust, 2022.

http://arxiv.org/abs/arXiv:2402.03096
http://arxiv.org/abs/arXiv:2403.12758
http://arxiv.org/abs/arXiv:2404.07050
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Talks at conferences

1. “Non abelian Bianchi identities, monopoles and gauge invariance” (talk),
The XXVIII International Symposium on Lattice Filed Theory (Lattice
2010), Villasimius (Italy), June 14-19, 2010.

2. “Toward a well defined monopole creation operator” (poster), The XXVIII
International Symposium on Lattice Filed Theory (Lattice 2010), Vil-
lasimius (Italy), June 14-19, 2010.

3. “Staggered fermions simulations on GPUs” (poster), The XXVIII Inter-
national Symposium on Lattice Filed Theory (Lattice 2010), Villasimius
(Italy), June 14-19, 2010.

4. “The magnetic susceptibility in QCD” (talk), 31st International Sympo-
sium on Lattice Field Theory (Lattice 2013), Mainz (Germany), July 29
- August 3, 2013.

5. “The θ dependence of SU(N) gauge theories at finite temperature” (talk),
XXXIV Convegno Nazionale di Fisica Teorica, Cortona (Italy), May 28 -
31, 2014.

6. “Properties of strong interactions in strong magnetic fields” (talk), Strong
and Electroweak Matter (Sewm 2014), Lausanne (Switzerland), July 14 -
18, 2014.

7. “Pseudocritical line from Lattice QCD and comparison with freeze-out
curves” (talk) Incontro sulla fisica con ioni pesanti a LHC, Bologna (Italy),
May 26 - 27, 2015.

8. “θ dependence in the deconfined phase of QCD” (talk), XXXV Convegno
Nazionale di Fisica Teorica, Firenze (Italy), May 18 - 20, 2016

9. “θ dependence in the large N limit” (talk), 34th International Symposium
on Lattice Field Theory (Lattice 2016), Southampton (UK), 24-30 July
2016

10. “θ dependence in the deconfined phase of QCD” (talk), The 14th Interna-
tional workshop on QCD in eXtreme conditions (XQCD 2016), Plymouth
(UK), Aug. 1-3, 2016

11. “High temperature topological susceptibility in QCD: results and open
problems” (talk) ECT∗ Workshop “Gauge Topology: from Lattice to Col-
liders”, Trento (Italy), 7-11 November 2016.

12. “From QCD to cosmology: theta dependence, axions and dark matter”
(talk) QFC2017 - Quantum gases, fundamental interactions and cosmol-
ogy, Pisa (Italy), 25-27 October 2017.
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13. “The critical line of QCD at small baryon density” (talk) The 16th Interna-
tional Conference on QCD in Extreme Conditions (XQCD 2018) Frankfurt
(Germany), 21-23 May 2018.

14. “Topological susceptibility in QCD at high temperature: a status re-
port” (talk) ECT∗ Workshop “Gauge topology 3: from lattice to colliders”
Trento (Italy), 28 May - 1 June, 2018.

15. “Critical properties of three-dimensional lattice multiflavor scalar chro-
modynamics” (talk) SM& FT 2019 The XVIII Whorkshop on Statistical
Mechanics and Nonperturbative Field Theory, Bari, 11-13 December 2019.

16. “Lattice scalar electrodynamics with noncompact gauge fields” (talk) Comp-
Phys20 21st International NTZ-Workshop on New Developments in Com-
putational Physics, Leipzig, 3 - 5 December 2020 (online).

17. “Global symmetry breaking in gauge theories: the case of multiflavor
scalar chromodynamics” (talk) 38th International Symposium on Lattice
Field Theory, LATTICE2021, Zoom/Gather@Massachusetts Institute of
Technology, 26-30 July 2021 (online).

18. “Topological susceptibility in high temperature QCD: a new investigation
with spectral projectors” (talk) The XVth Quark confinement and the
Hadron spectrum conference, Stavanger (Norway), 1-6 August, 2022.

Participation to outreach events

1. “Il calcolo delle masse degli adroni (e cosa sono gli adroni)”, Linux Day
2011, 22 October 2011, Pisa.

2. “Computer e quark”, BRIGHT2019 (Notte dei Ricercatori) “Speaker’s
Corner: pillole di Scienza”, 27 September 2019, Pisa.

3. “Fisica e probabilità: introduzione ai metodi Monte Carlo e applicazioni in
fisica statistica” Seminari di Fisica, IV edizione 2020/2021 - “Scholé” cul-
tural association in collaboration with Liceo Scientifico “Volta” in Reggio
Calabria, 7-9 April 2021 (online).


