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Researcher for the Florence Section of INFN and member of the LHCb Collaboration since 2009, I currently
coordinate the “b-hadrons and quarkonia” physics working group, in which data analyses studying
exotic quarkonium states (such as tetraquarks and pentaquarks), excited b-hadrons, and production mechanisms
of quarkonium states, including polarization measurements are discussed, planned and reviewed.

In 2015, as post-doc at the INFN Firenze, I have been coordinating activities related to the identification
of charged particles, leading the development of a new dedicated data-processing (including trigger
strategy and offline reconstruction) for data samples used to calibrate Particle Identification algorithms.

I obtained my Ph.D. at the University of Florence in 2015. During the Ph.D. programme I spent 12 months
at CERN as INFN-Associate to develop a data analysis devoted to the measurement of the B+

c meson lifetime
with semileptonic decays. The same analysis was the subject of my Ph.D. Thesis, to which the INFN Conversi
Prize was awarded.

I discussed in 2011 a Master Thesis developed at the Laboratoire d’Annecy-le-Vieux de Physique des Par-
ticules (LAPP) in Annecy, France, as part of the 10-month Master programme Physique Subatomique et
Astro-particules (PSA) offered by the Université J. Fourier de Grenoble, after having attended undergradu-
ated studies at the Università degli Studi di Modena e Reggio Emilia.

My research activities focus on the bound states of heavy quarks. While it is well established that Quantum
Chromodynamics is responsible for these bindings, several states have been reported that do not fit any
theoretical model describing their internal structure. These states are referred to as exotic hadrons.

Advances in the understanding of the binding between heavy quarks require measurements of the properties
and of the quantum numbers of these states, better understanding of their production mechanisms, and clearly
the research of new states and unobserved decay modes of the established states.

In order to increase the rate of collision events that can be studied with large scale experiments to accumulate
a larger number of candidates for new states and decays, I am investigating new technologies to conceive
tracking detectors. While traditional tracking detectors measure the position at which a charged particle
traverses subsequent layers of sensors, timing tracking detectors allow to associate a crossing-time at each
position, opening to four-dimensional tracking.

Higher particle rate may also result into premature aging of the sensors due to radiation damage. In order
to reduce this effect, semiconductors with atomic numbers smaller than for silicon are studied.

I contribute to the development of diamond sensors with time resolution of the order of few picoseconds to
empower timing tracking detectors.

I am also interested in advanced computing technologies, and especially on artificial intelligence and deep
learning applied to high energy physics.
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Selected publications

I am author of 372 publications submitted to, or published by peer-reviewed journals. Among those,

[1] L. Anderlini et al., “A new method based on noise counting to monitor the frontend electronics of the
LHCb muon detector,” JINST 8 (2013) P06001 [arXiv:1305.4592 [physics.ins-det]];

[2] R. Aaij et al. [LHCb Collaboration], “χc1 and χc2 Resonance Parameters with the Decays χc1,c2 →
J/ψµ+µ−,” Phys. Rev. Lett. 119 (2017) 221801 [arXiv:1305.2050 [hep-ex]];

[3] R. Aaij et al. [LHCb Collaboration], “Measurement of the B+
c meson lifetime using B+

c → J/ψµ+νµX
decays,” Eur. Phys. J. C 74 (2014) no.5, 2839 [arXiv:1401.6932 [hep-ex]].

[4] A. A. Alves, Jr. et al., “Performance of the LHCb muon system,” JINST 8 (2013) P02022 [arXiv:1211.1346
[physics.ins-det]];

[5] L. Anderlini [LHCb and CMS and ATLAS Collaborations], “Properties and Decays of the B+
c meson,”

eConf C14-05-26.6, Proceedings of FPCP Conference, arXiv:1407.8066 [hep-ex];

[6] R. Aaij et al. [LHCb Collaboration], “Measurement of forward J/ψ production cross-sections in pp
collisions at

√
s = 13 TeV,” JHEP 1510 (2015) 172 [arXiv:1509.00771 [hep-ex]];

[7] R. Aaij et al., “Tesla : an application for real-time data analysis in High Energy Physics,” arXiv:1604.05596
[physics.ins-det]. Submitted to Computational Physics Communications;

[8] R. Aaij et al. [LHCb Collaboration], “Search for B+
c decays to the pp̄π+ final state,” Phys. Lett. B 759

(2016) 313 [arXiv:1603.07037 [hep-ex]].

[9] R. Aaij et al. [LHCb Collaboration], “Observation of J/ψp Resonances Consistent with Pentaquark
States in Λ0

b → J/ψK−p Decays,” Phys. Rev. Lett. 115 (2015) 072001 [arXiv:1507.03414 [hep-ex]];

[10] L. Anderlini, “Density Estimation Trees as fast modelling tools,” J.Phys.Conf.Ser. 762 (2016) no.1,
012042 [arXiv:1607.06635 [stat.AP]];

LHCb documentation

• The LHCb Collaboration, “Measurement of antiproton production in pHe collisions at
√
sNN = 110

GeV”, LHCb-CONF-2017-002

• L. Anderlini et al., “Computing Strategy for PID calibration samples for LHCb Run 2”, LHCb-PUB-
2016-020

• O. Lupton et al., “Calibration Samples for particle identification at LHCb Run2”, LHCb-PUB-2016-005

• L. Anderlini et al., “Working group production for calibration samples”, LHCb-INT-2016-029

• L. Anderlini et al., “The PIDCalib package”, LHCb-INT-2016-028

• L. Anderlini et al., “Perspective for hadron spectroscopy at a future LHCb experiment after the upgrade
of LS4”, LHCb-INT-2016-021

• A. Cardini et al., “New muon identification algorithms”, LHCb-INT-2016-006

• L. Anderlini, “A software tool for noise analysis in the LHCb Muon System”, LHCb-INT-2009-018
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Education

Ph.D in Physics University of Florence February 2015
Measurement of the B+

c

meson lifetime using
B+
c → J/ψµ+νµXdecays

with the LHCb experiment at CERN.

Admission to the course was achieved by public competition

MSc in Physics: University Joseph Fourier of Grenoble July 2011

Laurea Magistrale Università degli Studi di Modena e Reggio September 2011
in Fisica (MSc) summa cum laude

Laurea in Fisica (BSc) Università degli Studi di Modena e Reggio September 2009
summa cum laude

Previous education Istituto Tecnico Industriale E. Fermi (Modena) July 2006
Electronics and Telecommunications

Employment

2017 – present Istituto Nazionale di Fisica Nucleare Ricercatore
2016 – 2017 Università degli Studi di Firenze Assegno di Ricerca

2015 Istituto Nazionale di Fisica Nucleare Assegno di Ricerca
2012-2014 University of Florence Doctoral school

2013 CERN INFN Associate
2011 Laboratoire d’Annecy-les-Vieux de Physique des Particules Master training period
2009 CERN Bachelor training period

Awards and honors

2016 Premio Conversi awarded by the INFN Commissione Nazionale Scientifica 1
for the best Ph.D. thesis of the year in Italy in the field of High-Energy Physics with accelerators.

2016 LHCb Thesis Award awarded by the LHCb Collaboration
for the best Ph.D. thesis of the year among the students involved in LHCb.

2014 Top ranking in the final exam of the CERN School of Computing 2014
2006 Scholarship “Progetto Lauree Scientifiche” (Società Italiana di Fisica)

Assigned with national public competition, SIF Prot. n. 98/2006

Institutional Responsibilities

2018 Contact person for the Ph.D. courses on Subnuclear Physics (University of Florence)
2016 Reviewer for Phys. Lett. B
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Responsibilities within the LHCb Collaboration

2016 Convener of the b-hadrons and quarkonia working groups
Three sub-working groups: exotic hadrons, production and polarization, b-hadron spectroscopy

2015 Coordinator for particle identification activities in LHCb
Development, Validation, and Performance measurements

2015 Convener of the Quarkonia Production and Polarization Working Group
The group had special involvement in the Early 2015 Measurements.

2012–2014 Stripping Liaison for the quarkonia & b-hadron working group
The Stripping is the first offline selection of reconstructed events;

2014 Contact Author for the Paper Eur. Phys. J. C 74 (2014) no.5, 2839
“Measurement of the B+

c meson lifetime using B+
c → J/ψµ+νµX decays,”

International Conferences

2017 Quarkonium Working Group meeting Beijing, China
Plenary Talk — Heavy Hadron Spectroscopy at LHCb

2016 LHCC Open Session – The Large Hadron Collider Council CERN, Geneva, Switzerland
Plenary Talk — LHCb Status Report

2016 ACAT – Advanced Computing and Analysis Techniques Valparaiso, Chile
Plenary Talk — Density Estimation Trees as fast modelling tools

2015 LHCP, Physics at the LHC Saint Petersburg, Russia
Invited Plenary Talk — Beauty and Charm Hadron Spectroscopy

2015 DPF, Meeting of the Division of Particles and Fields of the APS Ann Arbor, USA
Talk — B+

c physics at LHCb

2014 BEACH, Conference on Hyperons, Charm and Beauty Hadrons Birmingham, United Kingdom
Plenary Talk — Mass and lifetime measurements at LHCb

2014 FPCP, Conference on Flavour Physics and CP violation Marseille, France
Plenary Talk — Properties and Decays of the B+

c meson

2014 DIS, Conference on Deep-Inelastic Scattering and related subjects Warsaw, Poland
Talk — B+

c physics at LHCb

2014 LHCC Students’ Poster Session CERN, Geneva, Switzerland
Plenary Poster — Measurement of the lifetime of the B+

c meson

2013 HADRON, XV International Conference on Hadron Spectroscopy Nara, Japan
Talk — Decays of b-hadrons to final states containing charmonium

2013 SPIN, Spin and Symmetries Prague, Czech Republic
Plenary Talk — The LHCb Upgrade

2013 La Thuile, Les Rencontres de Physique de la Vallée d’Aoste La Thuile, Italy
Plenary Talk — Decays of the B+

c meson

2012 ISMD, International Symposium on Multiparticle Dynamics Kielce, Poland
Plenary Talk — QCD measurements and (double) charm production at LHCb
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National Events

2016 LHCpp, Fisica pp ad LHC Pisa, Italy
QCD and Jet measurements at ATLAS, CMS, and LHCb

2016 IFAE, Incontri di Fisica delle Alte Energie Genova, Italy
Measurements at LHCb after the LS1

2014 IFAE, Incontri di Fisica delle Alte Energie L’Aquila, Italy
Measurement of the lifetime of the B+

c meson using the decay B+
c → J/ψµ+ν

2013 SIF, Congresso della Società Italiana di Fisica Trieste, Italy
Decays of the B+

c meson

Seminars and lectures

October 2017 Perspective for hadron spectroscopy with the LHCb Upgrade Beijing, China
Tsinghua University – Physics Engineering Department.

October 2017 Hadron spectroscopy and exotic hadrons Modena, Italy
Università degli Studi di Modena e Reggio Emilia – Dipartimento di Fisica.

October 2017 The “New Particles” of LHCb Firenze, Italy
Università degli Studi di Firenze – Dipartimento di Fisica e Astronomia.

May 2016 The discovery of two Pentaquark states at LHCb Firenze, Italy
Sezione di Firenze dell’Istituto Nazionale di Fisica Nucleare.

May 2015 From multivariate analysis to machine learning: the experience of the LHC Trento, Italy
Multidisciplinary Young Researchers’ meeting (Kruiltai15) cern.ch/go/Nm66.

Teaching and Training experience

2018 Ph.D. lectures: Advanced Computing Technologies for Applications in Science Firenze, Italy
Overview of the computing technologies used in Nuclear and Subnuclear Physics

2017 Advisor of M. Barbetti, Bachelor Student in Physics Florence, Italy
Thesis on searches of the charmonium state hc state at LHCb

2014 Co-tutor of A. Spagnolo, Master Student in Physics (University of Modena) Florence, Italy
Thesis on searches of prompt production of the ψ(3S) state at LHCb

2011 Assistant for the class of Laboratory of Physics and Physics Measurements Modena, Italy
Support on statistics, data analysis and modelling of simple physics problems

for Undergraduate students in Physics (first year)

Outreach and Dissemination

2018 Organizer for the LHCb Masterclass Programme Florence, Italy

2014—2017 Tutor for the LHCb Masterclass Programme Florence, Italy

2014 Tutor for the CERN Beamline for Schools Programme Modena, Italy
in collaboration with Istituto Tecnico Enrico Fermi and University of Modena

2013–2016 Official LHCb guide at CERN Geneva, Switzerland
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Organization of Events

November 2017 Spectroscopy Workshop CERN
Organizer – LHCb experts and theorists discussing perspective for B+

c physics

June 2017 Workshop on heavy hadrons focussing on the discovery of the Ξccbaryon CERN
Organizer – LHCb experts and theorists discussing perspective for B+

c physics

June 2016 Workshop on B+
c physics at LHCb (funded by the CERN LHCb group) CERN

Organizer – LHCb experts and theorists discussing perspective for B+
c physics

April 2016 Workshop on production measurements at LHCb CERN
Organizer – LHCb experts and theorists discussing heavy flavour production

2012 Ph.D. Day, Exposition of the research activities of Ph.D. students Florence, Italy
Liaison for the Physics Dept. and in charge for the online services

In compliance with the art. 46 and 47 of D.P.R. 445/2000 and further modifications, and aware of the
consequences of making false statements, falsehood of acts and use of false facts, punishable by the law according
to art. 76 D.P.R. n. 445/2000 and art. 496 of the Italian Penal Code, under my own responsibility, I declare
that the information and facts in this document are truthful.

Sesto Fiorentino, January 18, 2018 Lucio Anderlini

In compliance with the Italian legislative Decree no. 196 dated 30/06/2003, I hereby authorize usage and
processing of my personal details.

Sesto Fiorentino, January 18, 2018 Lucio Anderlini
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