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1 Research positions
from 01.10.2025 Tenure Track Researcher (RTT)
to present University of Pavia, Italy

from 01.10.2023 Postdoctoral researcher
to 30.09.2025 Deutsches Elektronen-Synchrotron DESY, Germany

position within the DFG Joined Research unit 2926
(Next Generation Perturbative QCD for Hadron Structure: Preparing for
the Electron-Ion Collider), subproject 430915355 (Multiparton interac-
tions and higher-twist effects)

from 01.10.2022 Postdoctoral researcher
to 30.09.2023 CPHT, CNRS, École polytechnique, Institut Polytechnique de Paris

from 01.10.2021 Postdoctoral researcher
to 30.09.2022 University of Regensburg, Germany

position within the DFG Joined Research unit 2926
(Next Generation Perturbative QCD for Hadron Structure: Preparing for
the Electron-Ion Collider), subproject 430824754 (New avenues for semi-
inclusive scattering at the electron-ion collider (EIC))

from 01.10.2020 Postdoctoral researcher
to 30.09.2021 University of Pavia, Italy

2 Education
08.02.2021 PhD in Physics

University of Pavia, Italy
Thesis: Proton structure, an iridescent study: from parton dis-
tributions to the emergence of the proton mass
position within the 3DSPIN project, European Research Council (ERC)
grant agreement 647981
supervised by prof. Barbara Pasquini, prof. Alessandro Bacchetta

30.07.2018 Piano Formativo 24 CFU
University of Pavia, Italy

27.10.2017 Master’s degree in Physics, 110/110 cum laude
University of Pavia
Thesis: Quark-gluon correlations in parton distributions from
light-front wave functions
supervised by prof. Barbara Pasquini

23.07.2015 Bachelor’s degree in Physics, 110/110 cum laude
University of Pavia
supervised by prof. Oreste Nicrosini

2012 High School Diploma
Liceo Vida Cremona, Italy

Abroad experiences during the Ph.D.

Collaboration with prof. Andreas Metz on topics related to the energy-momentum tensor, both for QED
and QCD.
25.08-03.11.2019, Temple University, Philadelphia, PA, US.
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Collaboration with prof. Andreas Metz on topics related to the study of the dijet cross-section in lepton-
hadron collisions.
09.03-24.03.2019, Temple University, Philadelphia, PA, US.

3 Research Interests
My research focuses on understanding the inner partonic structure of the proton within Quantum Chro-
moDynamics (QCD). Over the years, I have contributed to various areas within this broad field, including
modeling partonic distributions, studying the global properties of hadrons, and advancing our under-
standing of higher-twist phenomena:

• Model development [10, 23, 24]: My PhD research centered on modeling partonic distributions
through the Light-Front Wave Function formalism, with particular emphasis on Transverse Mo-
mentum Dependent (TMD) distributions of leading and sub-leading twist. Key outcomes include
proving the violation of the lensing relation, which was previously assumed to link distinct partonic
distributions, and extracting pion parton distributions using light-front models.

• Global properties ([3, 9, 11, 17, 19, 21, 22]): A long-standing collaboration with Prof. Metz,
initiated during my stay at Temple University, has yielded several significant results concerning the
proton’s mass, pressure, and spin decomposition. Notably, our work clarified the trace anomaly’s
role in various proton mass sum rules, addressing a foundational aspect of nucleon structure.

• Higher-twist Parton Distributions ([4, 6, 7, 12, 13, 15, 25]): In my postdoctoral research, I expanded
on my earlier works in higher-twist TMD and collinear parton distributions, with both theoretical
and numerical works. Highlights include proving the emergence and cancellation of special rapidity
divergences in both physical and lattice observables and implementing the numerical evolution of
twist-3 collinear parton distributions.

• Additional Contributions: Beyond my primary focus, I contributed to diverse projects, including
implementing the full set of one-loop evolution equations for generalized parton distributions of
leading twist [5]; extracting the leading-order scalar and spin proton polarizabilities [14]; apply-
ing neural networks to solve second-order partial differential equations [18]; and investigating the
spontaneous wave-function collapse models in quantum mechanics [16].

• Involvment in the community ([8, 20, 27]): I partecipated to three community papers, aimed at
supporting the future of QCD research.

Building on these achievements, my current research explores a variety of topics in theoretical QCD and
hadronic physics. These include applying neural networks to enhance the extraction of leading-twist
TMDs from experimental data, studying next-to-leading order matching for generalized TMDs and its
implications for phenomenology, and investigating the partonic content of the photon at next-to-next-
to-leading order. Additionally, I am working on the implementation of evolution equations for twist-3
generalized parton distributions, twist-3 proton transition distribution amplitudes and twist-4 parton
distributions.

4 Participation in research projects and collaborations
• Member of the DFG Joined Research unit 2926 (Next Generation Perturbative QCD for Hadron

Structure: Preparing for the Electron-Ion Collider)
01.10.2021 - 30.09.2020 and 01.10.2023 - 30.09.2025.

• Member of the MAP collaboration MAP collaboration, October 2020-present.

• Research unit member of INFN Project NINPHA
"National Initiative in Physics of Hadrons"
01.10.2017 - 30.09.2021.

• Participation in the activity of the ERC Project "3DSPIN"
01.10.2017 - 30.09.2020.

Back to the Index 4

https://gepris.dfg.de/gepris/projekt/409651613
https://inspirehep.net/experiments/2660446


Back to the Index

5 Awards
• Abilitazione Scientifica Nazionale (National scientific abilitation) for the role of ‘Professore di seconda

fascia’ (associated professor) for the sector 02/A2.
Awarded in 2024 Link

• Premio Nazionale “Sergio Fubini” per l’anno 2021 Link
“in esito alla selezione effettuata per il bando di concorso n. 23594/2021 rivolto a coloro che abbiano
conseguito il dottorato di ricerca con una tesi di dottorato nel campo della Fisica Teorica.”

• McCartor Travel Award, Light-Cone Conference 2020. Link
“The Gary McCartor Fellowship Program was established in 2008 in memory of physicist Gary Mc-
Cartor who provided scientific leadership for the field of light cone physics. With the initial donation
of Gary’s widow Sheila McCartor, the Program enables young scientists to develop their expertise and
contribute to forefront physics research. Travel awards have been made to promising young scientists
to attend and present their research at the annual Light Cone conferences.”

• Bando di mobilità (Mobility Grant), University of Pavia, 25.08-03.11.2019. Link

6 Conferences and seminars
6.1 Conferences organized
1. Convener for Particle Phenomenology parallel session at the DESY theory workshop 2025,

23-26.09.2025, DESY, Germany, Link

2. Co-organizer of QCD Evolution 2023,
22-26.05.2023, IJClab Orsay, France, Link

3. Co-organizer of MAP collaboration meeting,
13.10.2020, University of Pavia, Italy, Link

6.2 Invited seminars
1. “Twist-3 parton distributions: what are they are and why are they relevant?”

14.10.2024, Remote seminar at Jefferson Lab, Newport News, VA, US Link

2. “TMD factorization at next-to-leading power”
09.12.2022, Brookhaven National Laboratory, Upton, New York, US, Link

3. “Proton mass decompositions: a fresh look”
11.03.2021, Bochum University, DE.

4. JLAB Theory Seminars
“Proton mass decompositions: a fresh look”
24.08.2020, Jefferson Lab, Newport News, VA, US Link

5. “The Energy-Momentum Tensor: a window into the proton structure”
31.10.2019, Temple University, Philadelphia, PA, US.

6.3 Invited conference contributions
1. TNPI2025 - XX Conference on Theoretical Nuclear Physics in Italy,

“The 3-dimensional map of the proton”
02.10.2025, Cortona, Italy, Link

2. Transversity 2024
“Factorization at twist-3 for polarized SIDIS”
04.05.2024, University of Trieste, Trieste, Italy, Link

3. QCD Evolution 2024
“Numerical implementation for twist-3 PDF evolution equations”
29.05.2024, University of Pavia, Pavia, Italy, Link
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4. QNP2022
“TMD distributions at the next-to-leading power”
05.09.2022, remote conference Link

5. Origin of the Visible Universe: Unraveling the Proton Mass,
“Renormalization of the gravitational form factors, a QED example”,
13.06.2022, INT Seattle, WA, US Link

6. McCartor Session, Light cone conference 2021 (LC2021)
“Lensing function relation in hadrons”
02.12.2021, Korea Link

6.4 Conference contributions
1. Resummation, Evolution, Factorization (REF2023),

“TMD factorization at next-to-leading power”,
23.10.2023, Madrid, Spain Link

2. QCD@LHC2022,
“TMD distributions at the next-to-leading power”,
28.11.2022, Orsay, France Link

3. Resummation, Evolution, Factorization (REF2022),
“Factorization of qTMD @ next-to-leading power”,
01.10.2022, DESY, Hamburg, Germany, online workshop Link

4. Transversity 2022,
“TMD distributions at the next-to-leading power”,
26.05.2022, Pavia, Italy. Link

5. SCET2022,
“Quasi Transverse Momentum Dependent correlator @ next-to-leading power”,
20.04.2022, Bern, Switzerland. Link

6. Sar WorS (Sardinian Workshop on Spin) 2021,
“Di-Jet production and Wigner distributions”,
07.09.2021, Cagliari, Italy. Link

7. QCD Evolution Workshop 2021,
“Energy-Momentum Tensor Form Factors in QED”
14.05.2021, Virtual event @ UCLA, CA, US. Link

8. 9th Workshop of the APS Topical Group on Hadronic Physics,
“Mass sum rules for the proton”
16.04.2021, Virtual event. Link

9. DIS 2021 “Energy-Momentum Tensor Form Factors in QED”
15.04.2021, Virtual event @ Stony Brook University, NY, US. Link

10. 3rd Proton Mass Workshop: Origins and Perspective,
“Energy-Momentum Tensor form factors for QED, a one-loop example”
15.01.2021, Virtual event @ Argonne National Laboratory, Lemont, IL, US. Link

11. Perceiving the Emergence of Hadron Mass,
“Proton mass decompositions: a fresh look”
06.08.2020, AMBER@CERN tele-conference Link

12. Light cone conference 2019 (LC2019),
“Lensing function relation in Hadrons”,
16-20.09.2019, Palaiseau, France. Link

13. International nuclear physics conference 2019 (INPC2019),
“Lensing function relation in Hadrons”,
29.07-03.08.2019, Glasgow, Scotland. Link
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14. DIS 2019,
“Lensing function relation in Hadrons”,
08-12.04.2019, Torino, Italy. Link

15. SPIN 2018,
“Quark-gluon correlations in the twist-3 TMD using light-front wave functions”,
10-14.09.2018, Ferrara, Italy. Link

16. European nuclear physics conference (EuNPC),
“Quark-gluon correlations in the twist-3 TMD using light-front wave functions”,
02-07.09.2018, Bologna, Italy. Link

17. Gordon Conference, From Quarks to Nuclei in Photonuclear Reactions,
“Higher-twist transverse-momentum dependent parton distributions” (poster),
05-10.08.2018, Holderness, NH, US. Link

18. Poetic8,
“Quark-gluon correlations in the twist-3 TMD eq (x, k⊥ ) using light-front wave functions”,
19-23.03.2018, Regensburg, Germany. Link

19. 3a Conferenza Italiana Studenti di Fisica (CISF2017) (3rd Italian Conference of Physics Students),
“Spontaneous wave-function collapse”,
11-14.05.2017, Bari, Italy. Link

7 Teaching, mentoring and outreach
7.1 Teaching
1. Lecturer for the class “Analytical Mechanics ”

Academic year 2025-2026, University of Pavia, Pavia, Italy

2. Lectures for the Pavia PhD program in the context of the class: “PhD Course - Strong Interactions,
A.A. 2023/2024” “Background field method: theory and practice”
21/23.05.2024, University of Pavia, department of Physics, Pavia, Italy

3. Exercises for the lectures “Exploring the multidimensional structure of the nucleon”,
given by prof. Barbara Pasquini in the GGI school “Frontiers in Nuclear and Hadronic Physics 2022”
Link

4. 4 hrs of Seminari Didattici (teaching seminars) for the course “Complementi di Fisica Moderna”
(Complements of Modern Physics).
Academic year 2021-2022, University of Pavia, Department of Physics, Italy.

5. Lectures for the course “Introduzione alla fisica moderna” (Introduction to modern physics).
Academic year 2020-2021, University of Pavia, Department of Physics, Italy.

6. Lectures on “One-loop calculation of the Energy-Momentum Tensor in QED”
for the Ph.D. course “Electroweak and QCD Field Theories”
Academic year 2020-2021, University of Pavia, Department of Physics, Italy.

7. 12 hrs of Seminari Didattici (teaching seminars) for the course “Metodi matematici della Fisica 1”
(Mathematical Methods of Physics 1).
Academic year 2019-2020, University of Pavia, Department of Physics, Italy.

8. 12 hrs of Seminari Didattici (teaching seminars) for the course “Termodinamica” (Thermodynamics).
Academic year 2018-2019, University of Pavia, Department of Physics, Italy.

9. 10 hrs of Seminari Didattici (teaching seminars) for the course “Metodi matematici della Fisica 1”
(Mathematical Methods of Physics 1).
Academic year 2017-2018, University of Pavia, Department of Physics, Italy.

7.2 Mentoring
1. Cosupervisor for the PhD of Maestri A. (PhD started during academic year 2024/2025), University

of Pavia
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2. Supervisor for the Bachelor thesis of Fellegara C.

3. Cosupervisor for the Master thesis of Vercesi A. and Maestri A.

4. Cosupervisor of three PhD students:
Schiavi A. (PhD started during academic year 2024/2025), University of Pavia
Alvaro A. (PhD started during academic year 2023/2024), University of Pavia
Kato N. (PhD started during academic year 2023/2024), University of Cagliari

5. Cosupervisor of the Master thesis of Alvaro A.
Thesis titled "Collinear matching for proton tmd: paving the way for future phenomenology"
Academic year 2022-2023, University of Pavia, Department of Physics, Italy

6. Supervisor for the bachelor thesis of Armanetti A.
Thesis: “Reti neurali artificiali e meccanica quantistica” (Artificial neural networks and quantum
mechanics)
Academic year 2020-2021, University of Pavia, Department of Physics, Italy.

7. Supervisor for the bachelor thesis of Gianatti D.
Thesis: “Meccanica quantistica e localizzazioni spontanee” (Quantum mechanics and spontaneous
localizations)
Academic year 2020-2021, University of Pavia, Department of Physics, Italy.

8. Co-supervisor for the master thesis of Venturini S.
Master Thesis titled “The partonic structure of the pion”
19/10/2020, University of Pavia, Department of Physics, Italy.

9. Co-supervisor for the bachelor thesis of Losito A.
Thesis titled “Risoluzione numerica dell’equazione di Schrödinger in 1+1 dimensioni” (Numerical
solution of the Schrödinger equation in 1+1 dimensions).
19/07/2018, University of Pavia, Department of Physics, Italy.

7.3 Outreach
1. Lectures on Artificial intelligence and application to simple physics models

Spring 2024, Istituto Superiore “Taramelli – Foscolo”, Pavia.

2. Lectures for AISTAP (Associazione Italiana per lo Sviluppo del Talento e della Plusdotazione)
Topic "From Newtonian to Lagrangian formulation of classical mechanics"
2023, online

3. “Incontri di Fisica Moderna” (Meetings on Modern Physics)
Presentation: “La massa del protone” (The proton mass)
30.11.2020, University of Pavia, Department of Physics, Italy.

4. High-school lectures on Artificial intelligence and neural networks for games.
Spring 2020, Liceo Scientifico Santachiara, Voghera.

5. “Adotta un dottorando” (Adopt a PhD student),
High-school lectures on Quantum Mechanics,
Spring 2019, Liceo Scientifico Taramelli, Pavia.

6. Involvement in activities sponsored by AISF (Associazione Italiana Studenti di Fisica, “Italian Asso-
ciation of Physics Students”).
2017-2018 University of Pavia.
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