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1 Life and academic data

1.1 Date and place of born

Born in Bari (Italy) on 13.04.1943.

1.2 Current address

Marco Modugno
Department of Mathematics and Informatics
Via S. Marta 3, 50139 Florence, Italy
marco.modugno@unifi.it
marco.modugno@alice.it
https://www.dma.unifi.it/ modugno/
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2 1 Life and academic data

1.3 Academic studies

Degree in Phyiscs at University of Florence on 07.03.1966.

1.4 Positions

Assistant Professor of Mathematics:

- at University of Florence from 1972 to 1975.

Professor of Mathematics:

- at University of Florence from 1969 to 1975.

Full Professor of Mathematical Physics:

- at University of Lecce from 1975 to 1979,

- at University of Florence from 1979 to 2013.

Emeritus Professor of Mathematical Physics 03-02-2015

- at University of Florence.

1.5 Academic responsibilities and activities

- Dean of the Faculty of “Sciences” at University of Lecce from 1976 to 1979.

- Head of the Institute of “Applied Mathematics” at University of Florence from 1980 to
1982.

- Head of the Department of “Applied Mathematics” at University of Florence from 1993 to
1996.

1.6 Research responsibilities and activities

- Founder of the ”Journal of Geometry and Physics” and Editor in Chief of this journal from
1982 to 2003; Editor of this journal from 2003 to 2017.

- Editor of “Differential Geometry and its Applications” from 1992 to 2016.

- Referee of several journals of differential geometry and mathematical physics.

- Member of “Unione Matematica Italiana”, “American Mathematical Society”, “European
Mathematical Society”, “International Society of General Relativity and Gravitation”, Società
Italiana di Relatività Generale e Fisica della Gravitazione”.

- Organiser or co–organiserof the following meetings: international meeting “Geometry and
Physics”, Florence 1982; Italian National Conference on “General relativity and Gravitation”,
Florence 1984; International Conference of the “International Society of General Relativity and
Gravitation”, Florence 1995.

- Coordinator of the research group “Geometry and Physics” at University of Florence,
which has been supported by international, national and local funds from 1980 to 2013.

- Visited several Universities and delivered talks at several meetings: in Belgium, China,
Czech Republic, England, Finland, France, Germany, Hungary, Israel, Netherlands, Poland,
Portugal, Spain, Switzerland and USA.

- Cooperated with several coauthors: D. Canarutto (Italy), C.T.J. Dodson (England), J.
Janyška (Czech Republic), I. Kolář (Czech Republic), L. Mangiarotti (Italy), K.B. Marathe
(Usa), D. Saller (Germany), C. Tejero Prieto (Spain), J. Tolksdorf (Germany), A. Vinogradov
(Russia, Italy), R. Vitolo (Italy).
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2 Research

2.1 Research area

Research field concerning “Differential Geometry”, “Mathematical Physics” and their inter-
actions.

Research in “Differential Geometry” dealing mainly with fibred manifolds, jet spaces, graded
Lie algebras of tangent valued forms, general connections, systems of connections, lagrangian
theories, cosymplectic manifolds, smooth manifolds (in the sense of A. Frölicher).

Research in “Mathematical Physics” dealing mainly with general relativity, analytical me-
chanics, gauge theories and relativistic quantum theories.

Currently, the main research area deals with a geometric approach to “Covariant Quantum
Mechanics”.

2.2 Research contributions

Main contributions in “Differential Geometry” dealing with:

- structured bundles [13, 14],

- geometric structures on odd dimensional manifolds [41],

- geometric structures in the theory of jets [6, 7, 11, 15, 16, 20, 27],

- introduction of a new approach to the graded Lie algebra of tangent valued forms [7, 8],

- introduction of a new calculus for general connections, including generalised curvature,
torsion, Ricci tensor, Bianchi identities [7, 17, 18, 19, 24],

- introduction of a new concept of finite and infinite dimensional systems of general connec-
tions and the related calculus as a generalisation of concepts existing for principal connections
[45, 7, 12, 29, 45, 46],

- extension to any system of connections of the concepts of universal connection and curva-
ture, originally introduced by P. L. Garcia for principal connections [45, 7, 19, 45, 46],

- introduction of a new Lie algebra of special quadratic functions on a cosymplectic phase
space in the Galilei and Einstein general relativities [22, 23, 25, 31, 35, 36, 39].

Main contributions in “Mathematical Physics” concerning the general relativistic formula-
tion of quantum mechanics on a curved spacetime and, in particular, it dealing with:

- geometric approach to classical mechanics [38, 44],

- geometric topics in general relativity [1, 2, 3, 4],

- geometric approach to lagrangian theory [28],

- geometric approach to gauge theories [5, 9],

- formulation of general relativistic classical mechanics on a curved Galilei and Einstein
spacetime through a cosymplectic structure on the jet space [21, 22, 26, 37, 43, 44],

- formulation of a general relativistic quantum mechanics on a curved Galilei spacetime
through a quantum bundle equipped with a Hermitian product with values in the space of
spacelike volume forms and a universal, Hermitian connection whose curvature is proportional
to the cosymplectic form; in this contest the dynamics arises functorially from a covariant quan-
tum Lagrangian and a covariant isomorphism between the classical Lie algebra of quantisable
functions and the Lie algebra of Hermitian vector fields [21, 22, 25, 30, 31, 32, 33, 34, 35, 36,
39, 42, 43, 44, 44, 47],
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- extension of the above techniques to a Lorentzian spacetime for the formulation of a general
relativistic pre-quantum theory [27, 35, 36, 40].

2.3 Current research

Current research dealing meanly with the refinement and extension of the above geometric
approach to the covariant formulation of quantum mechanics.
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[27] J. Janyška, M. Modugno: Classical particle phase space in general relativity , Proc.
Conf. Diff. Geom. Appl., Brno 1995, Masaryk Univ., 1996, 573–602, electronic edition:
http://www.emis.de/proceedings.



6

[28] M. Modugno, R. Vitolo: Quantum connection and Poincaré-Cartan form, in “Gravita-
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[46] J. Janyška, M. Modugno: Smooth and F–smooth systems with applications to Covariant
Quantum Mechanics, Folia, Mathematica 20, Brno, 2022, 1–128.
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